19 JUN 2006 1 TWO TI ER PASTE BUFFER AND DI SPLAY *166166* Techni cal f1&UUN 3006
the Invention This invention pertains to front-of-screen processing. Mre
particularly, it relates to copying and pasting of nunerics, text or code
using a two tier clipboard or buffer. Background It is known i he art to
provide a clipboard or buffer into which material such as_displ %mmmmu'mwum""”m
sel ected by a user is cogl' ™D TIERSRASEE BUFFERAND, oA ¥ not he

the display. Referring to Figure -W‘ 10, t his selection is typteadsty
done by bl ocking (highlighting) the material or portion to be deleted or
copied. In step 12, the nuateri dechiicalfivld of tHedaventb@mrde, etc.) noved to the
clipboard may be rempved fromi.ts original |ocation del et e, oper.at,i on)
or left (a copy op@IaRYHHPI PPHiaRY té’péofg',o THER BB S8 %reé’ﬁﬁwlu}%&r firglptes
poi nt, typi galdoyiddYanB a0t dithedics, U Ok coddhingla B ERerldlippasies bulfer.
clipboard contént” at the insertion point. It happens that the user wll
sonetinmes block less display data than is desired or syntactically
correct. For exanple, a user may bl ocﬁ ﬁg!rXufi‘dporti on of a tel ephone
nunber, mssing one or nore digits i ess. Simlarly, a programrer
may bl ock, or hi gh$ kadwn irsths adtto provide s cligboerdoardmffeo ingasthech mawriahoichaes
section of the code and in so doing m a.portion of the code stru re
required fthSE]&Vrdg Seé%tﬁdg&yaluﬁervéﬁﬁgﬂleﬂggﬁws?aéﬁpgp?s g 1RL0; QTSR af%c%ggd
system and ARpHYd Re®irrif®RY i Figure Bt €p a0, fitiioneeogonliis pyjfivallyodehé dy blocking

second |l ocation. It wou%)d further be desi ralTI e .to provi grg as stgm and.
met hod for Gughlightigg) e matseak prpesjiop)te decdrletad LT icoPedp ik gtepnts. the atsrials y

It would b eﬁlﬁ.ﬁer{cu rté)&,ef:od%e%icr.f‘mo‘%?& Qo RRO¥iiftoafd DY génré‘lﬁgvé@ﬁl%ﬁp itlﬁ ?friginal

assuring t syhtacticafl'y conplete data is copred for a partially
sel ect ed setdchtion (¢ ddateaopeButiomyroy lefd\ (8 wopewperatiomelhstepi b4, pihe visereéplécsy an

. don 6f ddatcaopeSimmarey Io (s yopeiopes .
R R e N e LR T R S L O

conput er scee@snt aFtttedhsetiGppayt. material is displayed to a user on the
[R\LIBQ 2844 dog: M C *@0002* 19 JUN 2006 2 conputer screen. The user
selects a first portion of the first display material. The user

It happens that the user will sometimes block less display data than is desired or

syntactically correct. For example, a user may block only a portion of a telephone
number, missing one or more digits in the process. Similarly, a programmer may block, or
highlight, a section of source code to paste into another section of the code and in so

doing miss a portion of the code structure required for correct syntax.

It would be desirable to provide an improved system and method for copying

material from one display location to a second location.

It would further be desirable to provide a system and method for assuring that

partially blocked data is copied in its entirety.

It would be yet further desirable to provide a system and method for assuring

that syntactically complete data is copied for a partially selected section of data.

Summary
A system and method is provided for copying a portion of first display material

displayed on a computer screen associated with a computer to second display material

displayed on the computer screen. First display material is displayed to a user on the

IR
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stores the first portion to a first tier of a clipboard. The corrputéngUNZUUs
copies a second portion of the first display material to a second tier of
the clipboard, the second portion conprising material above and/or bel ow
the first portion, the conputer determ ning the extent of the second
portion based on a criterion of syntactic correctness at the insertion

poi nt. The cumpuerescreanc dihe aiser sedepts i dirstsportionm of thee fitst Gispiay meterial. (s U$€Eond

di splay material..The f. t (o) t r i d
o Fhe user afes S ehBepioh 3h 2 TR s? 8y B Slphafy TR Rl ot 3 et
porti gn andé@lﬂ;}d fiests@ieplag matetialoro faosedond etieri of tlaet clipbard,nther sécond pmirtien | n
accordance with an aspect of the invention. there ig provided conputer
pr ogr am pr omn%%magwl-ab?vc? e/ %B@f%lt@ f"E?t Bpgmnaﬁ'leuc‘sogp el %ei?rgﬁrrﬁgﬁéﬁe
addi tional sustefPhe SRR POrtiFAlkEdbn AlcriddtionSasyhiattic BOirétinds afithedmRuien
display nonitor. It 1s an advantage of the invention that there is provided
ism i npr ovedpeinttBia eerdputaereseiyes drone dhe upej Fradrsertion poigminthe aw@aﬂéﬁsp ay
ocation to_a,se . Ig ' [
thore i s prBolih 11e A8 A and e kgl pOAANEEGRRRYed BRRE IR IR Ik ERN
data is coppeidt iomliovsthentserrtotsylect the ifisst portaivandiagke sdcont poitivndnt ingertivh at
there is pr vi.degt.a system and nethod for assuring that syntactically
conpl ete dat"q PEYPRUY for a partially sel ected section of data. Brief
Descr: ption of the Drawi ngs The invention will now be described, by way of
exa e only, with f h i i i i :
Flgure 115 & fl oW eraranpeprisanieareco! G aspHon e Bupieisy SACmBYSE o
operati on; %1](:)'5931'15 @o%ubl%o?lﬁ%hf&ﬁ’t? BRLherabiR 16 ARPIA I UsONseMctdd i dt Aitidn&T system
cut/copy an ast operation of a preferred enbodi nent of the invention;
Figure 3 i ssdectahunatetiakatiapprsssontpointdn agpmpatendisplaycmamies for i npl enenting
a two- tier clipboard in accordance with a preferred embodi ment of the
invention; and Figure 4 is a flow chart representation of a further
er&\bﬁﬁgﬁegg of a tImis &n edvantige pbtrridvengion dhat therofs froeided we mhpromed system and
44 : i
bescr i pt | onSOMi{Rt FORVENGTBR IR PR Eia) KOG s SoRES (RERTR of &
preferred enbodi nent of the invention for perform ng a copy/cut and paste
operation is set forth. In step 20, user selects erial f ing.
In Figure 2, the Bpeimadvantaes ef g\ﬁéﬁ‘fqng@@l thyt there ’éé’ﬁ%\?gg‘{ﬁ)séﬁtgﬁﬁg %ﬁ'g}élégge,
but mmateri a%ssﬁﬁngglgfg%l{iﬁg};b1%@1€’ed&?a§£i‘§‘éo;5'i€d’ iPRs afietymt erial, such as text,

nuneri c, code, t

It is an advantage of the invention that there is provided a system and method for

assuring that syntactically complete data is copied for a partially selected section of data.

Brief Description of the Drawings

The invention will now be described, by way of example only, with reference to
the accompanying drawings, in which:

Figure 1 is a flow chart representation of a prior art cut/copy and paste operation;

Figure 2 is a flow chart representation of the two-tier cut/copy and paste
operation of a preferred embodiment of the invention;

Figure 3 is a schematic representation of data structures for implementing a two-
tier clipboard in accordance with a preferred embodiment of the invention; and

Figure 4 is a flow chart representation of a further embodiment of a two-tier

clipboard operation of the invention.
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graphic data or conbinations thereof. In step 22, the user copies tngUszﬁ
selected material to a first tier clipboard, and in step 24 the system

sel ects and adds additional material, typically surrounding material, to a
second tier clipboard. These first and second tier clipboards may be
inplenent@doamﬁﬂaeparate | ocations in storage, or as BCEGB@NOH0} ocation with
appropriate pointers, for exanple. In step 26, the user selects the
insertion point and executes the paste command. I n step 28, the system
responds by inserting second tier material with the first tier materi al
highlighted (in a first nanner such as by a flrst color or bold type) and
sel ectively additional Dbefadldd atiphidni of kheymiva in a second manner,
such as by a second col or or |taI|cs type). In step 30, the user selects

thre gg; t Im?nt Oflzefe'}§ﬁ1|rgt€éjF§&£1§ A, othl@angtﬁ&dasﬁedprake&@@emeaem%tm' nt erlAal -
u
purp :tnvex%nﬁor% fg pe%&%mlng Igpyzgl.f ectdygas(ge opgyvtg.on :LéJ%gt[ fg{)@i .Iga

addi tion | so to

al | ow t he®" iR & o HEcEPESr martéﬁ’(?\} e T HEPERS t |15rféFur%a% eFl? aPPer i’ may be
done Wi t hier éegsethedtwith aRepect dp RERETAIMNEY 9fet Rat Baerigos? PP PR t he cursor
at the hixgllpeghtcedast extanpmdtealirbkswh dst texht muerdc popdd, , tabhler, hixghl i ghti ng
di sappeargapii@ ddte drexdmbhDeeOdfRStneeddranentstat 2k hend Rs&r tépads tpoi nt. To
renove theib&%h,mafQia€X%3MPlersrt N8 USSRy Gt UALE a24d@1leeg}e'sterkey, or nove
the curs Jelgitgeme;d%ﬁa;aql&gﬁf puis,ad npcalﬂ §9,Ko oo AfldLLhonal  mmt er i al

may. be retal ne tart er pr ovi des

er
anot her &Xamp 1erT?111Pb°ar§ Tﬁﬁ%sf rst E)rhd F\ec n‘hﬁhﬁef" 319§°ad‘f3%5‘|"‘3é§8d as 555-1212,
and in st’é\?l%nﬁe}‘?ea%é‘%ﬁarb‘}eol:?@t’(ﬂmslél EOFWe: jAst® & A P6r teariossgthi2l for
copyi ng. amretPriztespadpter®. tiae eyawpie cofi eter ehi the miew smiedtapue field that is
f or mat t edirkertiphenmtnamberssyteshtehe @wppd iceath@n tohatepcont trel ystéat | nput
field w ldesbytak 0l Inseexae Weoraogder fateri¥akidatidngikha isyph@xiand determ ne
t hat thte rnggﬁlgﬁgdpwtw@rabsmanagfl g@g asl By Tam%E&%éfor %J;@%lga@@% %g% i gg nlagt .
access i [ S
t he nurrbesre 1%%39&g' il §§1 hl SHray mo%@gmﬁgﬁe% bu% he USEr " {Wth the ™

addi t i onal**Rdte élse"? e éﬁc?ﬁdltaﬁ“’s EYRPlghl FgftBd)°; Wﬁousﬁﬁfei“?féﬁ in step 30
click on TRePFFIH PgRreEatordect? Po re%?éﬁ*é‘pi‘t tth‘e ipgsplotweinunber . 19 JUN
2006 WO 03/ 065209 PCT/ GB02/ 04905 4 Various alternative approaches nay be

i npl enent ed f erpwpdsecetd nge hhglleghtalg 10 naddniyotOkhdwetmavesekroatt he second
tier of amag@biiabQarghaifk to that which has been selected has been pasted, but

also to allow the user to accept or remove the additional material. This

‘may be done with respect to text, for example, by the user positioning the
cursor at the highlighted text and c¢lick on it. At this point, the
highlighting disappears and the text becomes pérmanent at the insertion
point. To remove the text, for example, the user may actuate a delete
key, or move the cursor elsewhere and continue editing. Also, the

additional material may be retained if the user starts editing it.

A phone number provides another example. That is, suppose a phone
number 1s displayed as 555-1212, and in step 20 the user blocks or selects
just the portion 555-121 for copying. When in step 22 the user copies
thig into an input field that is formatted for phone numbers, the
application that controls that input field will typically execute code for
validating the syntax and determine that the blocked portion is invalid.
In this case, that application may access the second tier of the clipboard
to obtain the text which completes the number and in step 28 displays
555-1212 to the user (with the additional material, the second %2,
highlighted), who may then in step 30 click on the highlighted portion to

accept the complete number.



exanpl e, code material including one or nore coding brackets above ﬂq

‘bel ow.the material selected for pasting may be selected for inclusi UN 2006
the second tier. Alternatively, only those brackets required for a

sel ected code snippet to conpile is included, which neans an equal nunber
of openi NYoANESWPosi ng brackets. O, second tier nmat e?PCTESBRBGN red to
conplete a function, i.e. a conplete V\/m l e | oop, or an if/then/else
statenent, is incl uded in the second %i er. O, an arbitrary nunber of

| i nes above and/ or bel ow the bl ocked nmaterial nmay be copied to the second
tier. These techniques are nerely illustrative of many which may be

envi si oned f oVasicheel taygatite epprpcifegrmay e bwéenrdted &r. sReftdrgi ng to Figure
3, a schemmttiel oo dut e st rrutdvdr &sm ateessad WGer ofisedlipypomdcombr ol | er for

i mpl enentdxage1d, ol aktfdaeiAdiifgNine Ofr £di€ coliiMéChlabMisi Soshann. Ori gi nal

di spl ay 5&1% ‘%ﬁ@%&r&&’l E&%c&bﬁeEozsﬁa‘é‘%L@ mayl lbéqéérecie%r f&xﬁrﬂéﬁ?uﬁoann material --

her ei n, xt 0 ser or ot leLwi se sel ect a
portion 5 ot - f’rthth ext (?3’)l(teer’[smetmal ' °n1 gggsel brac}?(fs At \@Aﬁ p0| nt text 54

above anoFeP%SFFdBCQdT)éPW’E ﬁ&tc"%‘%’lléc’ts ety dé’f‘b‘?‘rﬁ“ﬁ‘@ﬂ andqili'fbaé'?b&r% i ncl udes
a first tifeprepdra peshcBritnhbrraibisch Ogelseemddiet eterd?! Feniivpideedl as sel ect ed
text 62, @spieserepuesibnmt edebyy bdmpietdyhizndo, @egond/thewelgporti on 70 into
whi ch sel agte@nt exé ib2uiss inatdedeamasakect & ad eXitfdy @hvdrSof epresent ed by
line 53. ﬁqu apsuet maa‘r glidkertle ARONE mieand mapfbet@ofsledb@c! Ok 36.ARe copied to
second t|§ . ag)rqe ﬁerel @Pﬁlstﬁ%me e w.r6,as is represented
by lines § z é‘éc I vely i |spa 8l rece ves sel ected text
62'from f?‘?’ﬁlof‘?d °r6iele HrogeaReet P 48 féf"é‘gttela text 82 at an insertion
poi nt between materi al above insertion 84 and below insertion 86, as is
represent ed byrefarningstic Fiqvradeor detreoetini afhdan sHrtenrmst raresedbodi ment of t he
i nvent i onysedyi & cotteplles efvtrehpbanehiing a8freténred Rabeent dthee sel ect ed t ext
82 is detmmeivied istdolf Sybael iGaliby s00fenGts tbagul dantselgpl ay 11.0 may
be generaligd;, Gl eekbds vk BOUL: A eSENLNO L@ LheodlSelpr esenlal ion di spl ay

100.- I'n thj R ey he pres e sultant di spl ay
110 wit ho P tlﬁ Q’necttian%swilge wereke f(?rl%wnE |§Q;sxelcé(‘3x ?resen se ected text 92

or di scartPRFY t%ext* V’P’ﬁﬁ]%"éf‘é&?ﬁds"t é‘?&"ega?d BAY oAb R s #16E %N 94 and/ or
bel ow set®ett oM "9%. However, if selected text 82 is determined to be
syntactically or otherwi se incorrect, it is highlighted (first

hi ghl i ghti ng, csimphamissdoohadpdes 9 £IkMN 23O6portion 64 into which selected

text 52 is loaded as selected text 62, as is represented by line 51, and a
second tier portion 70 into which selected text 52 is loaded as selected
text 72, as is represented by line 53. Some portions of text above 54 and
of text below 56 arxe copied to second tier 70 as portion above 74 and

e ) portion below 76, as is represented by lines 55 and 57, respectively.

Virtual display 80 receives selected text 62 from first tier 64 and
places it as selected text 82 at an ingertion point between material above
insertion B84 and below insertion B6, as is represented by line 61. In
accordance with an alternative embodiment of the invention, as is
represented by line 85, in the event that selected text 82 is determined
to be syntactically correct, resultant display 110 may be generated
directly without presenting to the user presentation display 100. In this
manner, the user may be presented with a resultant display 110 without the
necessity of verifying his selection of selected text 92 or discarding
text from selected text 92, and/or above selection 94 and/or below
selection 96.

However, if selected text 82 is determined to be syntactically or
otherwise incorrect, it is highlighted (first highlighting, such as bold)



WO 03/ 065209 5 PCT/ GB02/ 04905 and displ ayed as selected text 92
presentation display 100 between naterial selected fromsecond ti £ 19y 2006
i ncluding sonme portion 94 above and/or sone portion 96 bel ow sel ected text
(wth second highlighting, such as italics) at an insertion point between
above i nswotos/eds2qorti on 90 and bel ow i nsertion porti pCI/GB2/0ReSUl t ant

di splay 116 includes, sandwi ched between material 114 above insertion
point on line 93 and material bel ow fnsertion 116 on line 95, validated
selected text 112 including, as is represented by line 91, the
presentation display copy 92 of original, .Dblocked or selected text 52,
and the u¥er dsplacicd periedntextiR nyreseftativat disphdy 9%, b@Beenl N oper ati on,
ref er ri ngmdterfelgaslectddi frog clrB@at ti@h M frelddigyl leBme3 podtBlon 84 @Povk20 t he user
sel ects t axl/os Qe pértdn WhIve o baegée@ptelcgz(mihpsgcg{?& Q@gl‘h@ghtgalxgi pheard S8

first tieg fééall;mea@éﬁtﬁ@gﬁ%,@gggét%@ee% Fe et Bftn ,,Eorhonlg%ovg S6 whi ch 1t

al so copi cli oar nd he user

selects t “‘Zl"i” nlélser%ll%nnp o1 At , o and Thoegt e%&p fﬁ811611§61“tdﬁ%' Ewg’ccé‘ﬁﬁ‘ eval uat es
(as is re‘fﬁ' HEEN TG Y ri‘kt?é{F 16?‘?[5%‘255/?%} PEPRSE THenatseirddedel text 82 is
syntact i CHISRYLioR 136 IR8r Wing e95¢ oval bdnted melelfbedcbmtteXiz Ofcluated.ens akb above

i nserti onr@deentediat éliabl behoywrdsasertidrotisgbay tdpyt d¥eor SYidiax,i S correct, as

i S represerted &y sbidi€edBbestnshk, S&r%ptl';]e:sgsertMe&ﬁé§tp%m109@5§.@§n} hgs first tier
cli pboardudratghiiqal 40 resultant display 110, 140 as validated sel ected
text 112. if the synt ax is not correct, in step 134 the systemselects
text above 94 and/or text bel ow 96 sel ect ed text 72, 92 fromsecond tier

70 to render th °pe§aetﬁ°%ef%fc?fﬁjﬁgsté’ friswte 92“3%5‘%%%&%‘1*5/“9&6? Pedf at the

i nserti on®Y58i 10, tEfussHsSL ¢t teéﬁd’e?"ﬁn%tsép*hi% br eswntas. useropiseltect ed text
92 and sy%ltiebaag@|Sechiset tést 694, TI@Gswsoent heleusetext alfche s54idagedeki on poi nt

bet ween afzdve 56ndeet iiomlsd capids bel ey ¢11sRakd 8 R8oma tMM-t7y. mgterial 92 and
94, 96 appeteps i1aé ekye Rbghbé@biLehe hikestBR pb3& t BR HSBlepsViBEI HhfSy, val i dates,

sel ects OJysgénsg@arld&e@S(ageﬂ E%egéﬁ@e H:t%l %géepdg?’%{ wge ncﬁ:ggf ﬁg Iazy

di spl a at &t
sel ect gdl%qe(:tﬁ t%&@%z i Fﬁm% %\}éﬁé BT OH ARCETTSl A S AmCHEI Bw sel ect i on
‘materi al r@%“? (#gYﬁ é?/sé? B heng H%téﬂailol??lﬁ‘bllﬁ%erb@lflv@en Ifg¥sve insertion
materi al FEEQh cBEIEl PRdErtPBtreptrteni Alneldhand Areactiar dancgswint h a furt her
enbodi meristds theefinygeriet oiivkgardserter 3| @CtsuatpordibAy afiomatensal from a
di Sp| ay f\@ﬂ.i@@p:yise]@ctéﬁ aexl i.nboalfdtlﬁrsyntax is not correct, in step 134

the system selects text above 94 and/or text below 96 selected text 72, 92

from second tiler 70 to render the user selected segment 92 syntactically

correct at the insertion point, if possible, and in step 136 presents user

selected text 92 and system selected text 94, 96 to the user at the

insertion point between above insertion 90 and below iInsertion 98 -- with

material 92 and 94,96 appropriately highlighted. 1In step 138 the user

verifies, validates, selects or discards as desired the material 92, 94,

96 presented in display 100. In step 140, the validated selected text,

including any selected by the user from above selection material 94 and

below selection material 96 is displayed at the insertion .point between

above insertion material 114 and below insertion material 116,

In accordance with a further embodiment of the invention, a user
selects a portion of material from a dieplay for copying to a clipboard or
buffer, and the system copies additional material from the display to the
clipboard. The amount of additional material or content is dependent on
the application doing the copy, however, there is a determination made by
the application doing the copy with respect to how much additional content
to include. When the user attempts to paste the clipboard content into a

location determined by an insertion point, the application receiving the



buffer, and the system copies additional materi al from the display 19 e 008
cllpboard The anopunt of additional material or content is dependent on

t he application doing the copy, however, there is a deternination nade by
the appli ¢afd3@E52650i Ng the copy with respect to how nughpgsidioidpnal content
to include. Wien the user attenpts to paste the clipboard content into a

| ocati on determ ned by an insertion p&int, the application receiving the 19
JUN 2006 WD 03/ 065209 PCT/ GB02/ 04905 6 content or material exam nes the
clip board to determne if the content is well fornmed for the location to
Y\Ihi ch it b&qtb@d 855 mP@eS:ﬁ@Zdexénfinést tﬂécﬂgtboawltlb deodaedd i £ RE. addichi Qual content
i ncl uded mlt&%mga e pbeaL qoaaﬁl&%@mwﬂlecq ({ambéinfg%a@ £ S;tfa% twq @nd st oppi ng

posi tions e ect to, determn cont ent can
be constr ugl : rmeds L d?[;'maaP cm%ﬁré ing Bn?d o e kY ge rtdh’is e’\‘NEHe‘jT or med

mat erial F¥ bh??‘éﬂel WB“[BP&"&‘@ FPRAInY Hesitinndi i bitareleBricaestiigh i ght ed.

Opt i ons négFepeinpridvide dfosped pentete Fancbm compreycted deinghihds additt peoaial

mat eri al , cortesw| elft ssonEsoreld| forfd naterikablsamsied Zhtandade whihusia at e vari ous
exanpl es eddit ageBedeat ign1Qbntepr e68bat haNbdipsdlidss d00nd QEeCogle materi al

in which §@re§1td@q:h@ta@5it@l)nalsmatgaylgy. a%L's%?éJtyso%Q%Qrgl§C<§f L._OI’ failure to
i ncl ude subsequent |ines, preceding |ines, and both subsequent and

precedi ng |ines respectlveli Tabl e 1 Second Tier | ncl udi ng Subsequent
Li nes Start V\/IT[ah Potrt P, > 45 POHIIBWET 1B 2 P BeT REAPS 1968=#F{°8(°F char key)

203 { 204p§;eéenwa6tﬂn dispiyy oY) £ Fedgtmatog@l ik vha¢h gbjected MUBEL12D7 { 208 i f (
st rcrrp( obyntaieyallieipcoR@t 280 fpdgrs terifFUNBubEmsnt Rids bpeakding212 ) 213
obj = obj 1reXtapd b3dH subsequent and preceding lines, respectively.

Table 1 Second Tier Including Subsequent Lines

Start with routined, as follows:

202 routineA( rec *list , char key)

203 {

204 rec *obj;

205 obj = list;

206 while( obj I= NULL )

207 {

208 if ( stremp( obj->key, key )

209 {
. 210 register (FOUND, obj) ;
{ ) 211 break;

212 }

213 obj = obj->next;

214 }

215 return;

216}

The user selects first tier code from routinehr segment A comprising lines
206-212, which inadvertently, or by 'mistake', does not include the
complete while loop of lines 206-214:



215 return; 216 } The user selects first tier code fromroutineA segfrﬁgp 6 ,
conprising lines 206-212, which inadvertently, or by 'm stake,, does N"2006
include the conplete while |oop of |ines 206-214: 19 JUN 2006' WO
03/ 065209 PCT/ GB02/ 04905 7 206 while( obj 1= NULL 207 ;(6208 if ( strenp(
obj - >key, W&o { 210 register (FOUND, obj); 211 brediGB2¥% 1+ when the
text (code segnent A, |lines 206-212 shown in bold) is pasted into the
following routine(routineB, |ines 217- 220) at the point (line 219)
indicated by the -->... 217 void routineB( rec obj 218 { 219 --> 220}
.the resultlng code por.tion is_augnented by lines 213 and 214 shown
beI owin?talics from ]iﬁiéeééebrfa "{Uf%:j to conplete the while | oop, as
follows: 217 voidiroutineB( rec obj 218 { 206 while( obj 1= NULL 207 {
208 if (2asrcnp( OBfE-Ckeyemp keys->RY9 Key210 regi ster (FOUND, obj); 211 break;
212 } 21309bj = obj->next; 214 220 }

210 register (FOUND,obj);
211 break:;
212 }

When the text(code segment A, lines 206-212 shown in bold) is pasted into
the following routine (routineB, lines 217- 220) at the point (line 219)
indicated by the -->...

217 void routineB( rec obj )

218
219 -->
220 )}

..the resulting code portion C is augmented by lines 213 and 214 shown
below in italics from the second tier to complete the while loop, as
follows:

217 void routineB( rec obj )

218 {

206 while( obj != NULL )
207 {

208 if ( stremp{ obj->key, key )
209 {

210 : regleter (FOUND,obj) ;
211 break;

212 }

213 obj = obj->next;

214 }

220 )



19 JUN 2006 WO 03/ 065209 PCT/ GB02/ 04905 B Tabl e 2 Second tier incl ddlN008
Previous Lines An exanple of the second tier having |ines above incl uded.
W start with routineA: 231 routinel Al rec *list , char key) 232 { 233 rec
*obi; 234 obj = list; 235 while( obj '= NULL 236 { 237 i 239 240 241
242 i f ('%?P%WEW obj - >key, key { regi st er (FOUND, objf TGRS v opj =

obj ->next; 243 } 244 return; 245 } W select in first tier code segnent | A
as follows, which by 'mi stake' does not include the conpl ete while | oop:
237 if ( strcnp( obj->key, key 238 { 239 register(FOUND, obj); 240 break;
241 } 242 obj = Obhﬁiﬂfét; 243

Secon&}tier Including Previous Lines

An example of the second tier having lines above included.

We start with routinea:

231 routinelA( rec *list , char key)

232 {
233 rec *obij;
234 obj = list;
! 235 while( obj != NULL )
236 {
237 if ( stromp( obj->key, key )
238 {
239 register (FOUND, obj) ;
240 break;
241 }
242 obj = obj-snext;
243 }
244 return;
245 |}

.We gelect in first tier code segment 1A as follows, which by 'mistake’

does not include the complete while loop:

Y 237 if ( strcmp( obj->key, key )
s 238 {
239 register (FOUND, obj) ;
240 break;
241 }
242 obj = obj->next;
243 }

"When the text(code segment 1A) is pasted into the following routine
(routinelB) at line 248 indicated by the --»>...

246  void routinelB( rec obj )
247

248 -->

249 }



When the text(code segnent 1A) is pasted into the follow ng routidd JUN 200
(routinelB) at line 248 indicated by the -->... 246 void routinel B( rec obj
247 248 --> 249 } 1 9 JUN 2006 WD 03/ 065209 PCT/ GB02/ 04905 9 ...the
resulting code portion 1C includes |ines.235-236 shown_ in italics fromthe
second tiWPO/AWIoid routinel B( rec obj 247 { 235 whiVER28HP° 1= nuLL 236
237 if ( strcnp( obj->key, key 238 § 239 register(FOUND, obj); 240 break;
241 } 242 obj d obj->next; 243 } 249 } Table 3 Second Tier Including
Subsequent and Previous Lines An exanple of the second tier having |ines

above and bel ow i ncluded. Ve start with, routjpelA ,260.rqutine2A( rec
*|jst chatﬁ*ekreeﬁ)‘ltlﬁ%F% BY" 1?“e5‘:9*10%11 d szé%‘eébifggz% isf’tg‘?“ 264 1t (obj, nane

'NONE' ) fp@5tie PBB MIiPE( obj != NULL 267 { 268 if ( strcnp( obj->key, key
269 { 270 register(FOUND, obj);

246 void routinelB( rec obj )

247

235 while( obj I= NULL )

236 {

237 if ( stremp( obj->key, key )
238 {

239 register (FOUND, obj);
240 break;

241 }

242 obj = obj->next;

243 }

249 |}

Table 3 Second Tier Including Subsequent and Previous Lines

An example of the second tier having lines above and below included.

We start with routine2A:

260 routine2A( rec *list , char key)
261 {
262 rec *obj;

263 obj = list;

264 if (obj.name == 'NONE')

265 {

266 while( obj != NULL )

267 {

268 if ( stremp{ obj->key, key )
269 {

270 register(FOUND,obj);
271 break;

272 )

273 obj = obj-snext;

274 }

275 return;

276 , }

277 else



271 break; 272 } 273 obj = obj->next; 274 } 275 return; 276 } 2ﬁ7 lﬁ?{]
19 JUN 2006 WO 03/ 065209 PCT/ GB02/ 04905 10 278 { 279 register( FOUND, ogo?y 06
280 obj = obj->next; 281 282 } The user selects first tier code segnent 2A
as follo | by 'm stake' (inadvertently) does i e the

iflelse s atogﬁrlr;%% s of lines 264 and 277 just outside t Geﬂo\?\%gfgei | oop: 266
while( obj '= NULL 267 { 268 if ( atorcnp( obj->key, key 269 { 270

regi ster (FOUND, obj); 271 272 273 274 275 break; } obj = obj->next;
return; Wien the text(code segnent 2A, |ines 266-275) is pasted into the

fol | ow ng,sroutine (roptine 2B, lines 283-286) at the point indicated by

the --> %99 | i ne 285. .feg%gt?éry@iugblrogﬂt;i ne2B( rec obj 284 {
280 obj = obj->next;
281 )
282 }

The user selects first tier code segment 2A as follows, which by 'mistake'’
(inadvertently) does not include the if/else statements of lines 264 and

277 just outside the while loop:

266 while( obj != NULL )
| 267 {
268 if ( stremp( obj->key, key )
2689 {
270 regipter (FOUND, obj) ;
271 break;
272 }
273 obj = obj->next;
274 }
275 return;

When the text (code segment 2A, lines 266-275) is pasted into the following
routine (routine 2B, lines 283-286) at the point indicated by the --> at
line 285...

283 void routine2B( rec obj )

s

! ) 284 {
285 -->
286 |}

...the resulting code portion 2C will be augmented by second tier lines
264-265 and 276-281 in italics:

283 void routine2B{ rec obj )

284 {

264 if (obj.name == 'NONE')

265 {

266 while( obj != NULL )

267 {

268 if { stromp( obj->key, key )

269 {



285 --> 286 } ...the resulting code portion 2C will be augmented bygsﬂﬂpﬂﬂﬁ
tier lines 264-265 and 276-2B1 in italics: 283 void routine2B( rec obj
284 { 264 if (obj.name == 'NONE') 265 { 266 while( obj != NULL 267 { 268
if ( strc obj ->key, key 269 { } 1 9 JUN 2006 WD 03/ 065209
PCT/ 6502/%&6%65502 270 register (FOUND, obj); 271 break® T’%‘*f’i’g‘}”fzn obj =
obj ->next; 274 } 275 return; 276 277 else 278 { 279 register(FOUND, obj);
280 obj = obj->next; 281 286 } It will be appreciated that, although
speci fic enbodi nents of the invention have been described herein for
purposes of illustration, various  nodifications nmay be made w t hout
departing®¥romthe spirit and scdSpteat *oPRe"%hvention. In particular, it is
within th&lscope of the inventid¥edo provide a conputer program product or
program etenent, or a program storage or nenory device such as a solid or
fluid tragsgm ssion medi um oﬁﬁgﬂﬁ?hﬁeﬂﬁ optical wire, tape or disc, or the
i ke, for storingngignals readabl e by a machine, for controlling the

o]

operationz%ﬁ a C ut er
275 return;
276 }
277 else
278 {
279 register (FOUND, ob}) ;
280 obj = obj->next;
281 ]
286 )

It will be appreciated that, although specific embodiments of the
invention have been described herein for purposes of illustration, various
modifications may be made without departing from the spirit and scope of
the invention. In particular, it is within the scope of the invention to
provide a computer program product or program element, or a program
storage or memory device such as a solid or fluid transmission medium,
magnetic or optical wire, tape or disc, or the like, for storing signals
readable by a machine, for controlling the operation of a computer
according to the method of the invention and/or to structure its
components in accordance with the system of the invention.

Further, each step of the method may be executed on any general
computer, such as IBM Systems designated as zSeries, iSeries, xSeries, and
pSeries, or the like and pursuant to one oxr more, or a part of one or
more, program elements, modules or objects generated from any programming
language, such as C++, Java, P1l/1, Fortran or the like. And still
further, each said step, or a file or object or the like implementing each
sald step, may be executed by special purpose hardware or a circuit module

designed for that purpose.



according to the nethod of the invention and/or to structure its 19 JUN 2006
conponents in accordance with the system of the invention. Further, each
step of the nethod nay be executed on any general conputer, such as |BM
Systens designated as zSeries, iSeries, A%eries, and pSeries, or the like
and pursuant to one or nore, or a part of one or nore, programelenments,
nodul es or objects generated from any programm ng | anguage, such as C++,
Java, P1/1, Welaimgn or the like. And still further, each said step, or a
file or object or,th ' [ [ : ' ePdi ed6h £¥&Epdee by
speci al purpose h%r ﬁgé%ﬁgrcbgﬁégﬁgﬁ%&ﬁ% uﬁ?lsﬂi}éﬁaﬁggp?%ém hat _(g)ur p%ﬁse. 19
JUN 2006 12sdféencdsedaiated with anenipderfto seqomg ydispdayampierial displayeds ony said gorapytsy
materi al displayed on.a conputer. screen associated with a conputer to
second di spPESFInERBPTHENE e"B‘ipéyﬁ-d on sai d conputer screen, conprising the
steps of: di spl ayjyigglayifgdo bl ofMhé bnmaeiseicen fisstidispiayfmatstialdi spl ay
material; a user selecting a_first, porti of .said firgt display material;
the user storing &Bseselegting %@WSEP@HOFBf%mﬁ)BFSéthP aé;,ma(;?naj, clipboard; the

computer SOPYi N3 e SEEUNLiRNLII A OfriSRish st Bbr slpBapt erial Lo

second tier of sal e second portion conprising material

above and/or bel othesainputericopyingerse¢and, portien ebsabdfiest dipplayy matgTiAGorhECeId ent
of the secopnd portiop bas criteri - i 1 BasS® @ld an
i nsertion pEFrn‘gfsﬁl‘%gnB%%ﬁﬂggQ?(goélgiIglolrgrll(g{ k &g%&{lﬁ%%g@taﬁggfﬁﬁgt iBon poi nt
in said secand pdrtsg, ayle ovkipatdr adetermidnglitbpleatenngfttbe se¢ahdupertios diaged Ppst
portion and said second portion at said i.nsertion point to allow the user

p .
to sel ect s&iI@rPR PESYNRAICICOHCHREE 8F 2L UFYHERBBME portion for insertion at

sai d insertion pojftsondputethecdihp FbndsheChset tROinbéiioh polit In sdidrsetwend display
conprising the steps of displaying said first portion highlighted in a
first mannematgmdl;saild second portion highlighted in a second manner. 3.

The net hod as cl aj j |2 : kS dnld®ostiPatahid iRserti
conputer receivi %féﬁ@yfg%tggl Hm&%esraidéﬁ;spﬁgriugg??%lrslﬁgggct o] \%het he_? tlhe1 usé(r)n

accepts i nspoint taltuw tenet t selaes sxid ifiott peftianhandéus seideepond PYHoRfoSRsetion
insertion pojnt,. 4. .The thod as clainmed in claim1, wherein the
deterninati & abc}ln[s?.}goggglgxﬁt of the second portion based on a criterion of
syntactic correctness at said insertion point is made by selecting

material WELhIn Pledelahed as Clained 1P oRin I Fitad Wik BE RHIR deiBifls
said first portion highlighted in a first manner and said second portion highlighted in a

second manner.

" 3. The method as claimed in claim 2, further comprising the step of the computer
receiving from said user an indication as to whether the user accepts insertion or cancels

insertion of the second portion at said insertion point.

4. The method as claimed in claim 1, wherein the determination of the extent of the
second portion based on a criterion of syntactic correctness at said insertion point is made

by selecting material within predetermined coding brackets above and/or beneath said

first portion material.

5. The method as claimed in claim 1, wherein the determination of the extent of the
second portion based on a criterion of syntactic correctness at said insertion point is made

by selecting material sufficient for said first portion material to compile.

[RALIBQ]Z844 docMIC



first portion material. 5. The nmethod as claimed in claiml1, V\,herf'gr] &%
determ nation of the extent of the second portion based on a cri U {006
syntactic correctness at said insertion point is nade by selecting
material sufficient for said first portiqn material to conpile.
(R'-_.LIBQL2844 docM C 19 JUN 2006 13 6. The method as clained in claiml,
wherein the determ nation of the extent of the second portion based _on a
criterion of. syntBed inethodms elrimedin claims hiwherein dhq determypition qfdhgexient offhe
sel ecting additjional terial requir - : L ;

art iy cupibbatpn DR op’s phERULBF bR e SO GE: Bucal b @in 9O s made
portion of §ysgéctiigsabimynamhaetialreqlisgl tayemplzre afirotipudely pag@alyeomplete in
associated wth a conputer to second display naterial displayed on a
conput er stAIGHMtA8EWAI ated with a conputer, conprising: means for

di splaying to a user on the conmputer screen first display material; neans
for the user to select a first portion of said first display mterial;
means for tfe useA dystest for eomangla portion qidirsti displaomaterip) displayed orhp cgmputer

clipboard; neans_for. copying a [ nS@deth Tk dicsPd d¥mpute

mat eri al toscéeeéle%séﬂ%}attege‘%llth %fcogiﬁgf?ggispﬁ%lgr(ggblﬁe ser%cl)rclldﬁ) g%’? tion conprising
mat eri al abgytecredsedddted efithw ®aiptitedrj comtprisp@r ti on, the conputer determ ning
the extent of the second . portion based on a criterion . Ko
correctness at sama?%fgéii{gp{ﬁﬁmﬁé? ﬁtuf‘err?’élafﬁ%C?’B‘?ut?resé’é‘?e\l}iér){%t dflsri%& @%{ghgléer an
insertion point ipesdfr@RARGCoAER Afirst pRtien bfsaid fird divpysndterialdi spl ayi ng
to said user said first portion and said second posti aid insertion

( tion at
point to all ow t hmeagselor ths usen testore sid ﬁFﬁtlpg’_ftloﬁdPlaif{Fﬁ t’eﬁﬁ&?ﬁf«‘h% hsecond
portion for i nseﬁxtehﬁg]fo?!b%@%nga's ?\Hﬁ)bﬂfbnp&"'sﬁfd- fit di§PRy MaSdrRit S s€dont mee i n
[ ans fo d " f

claim7, further conpris di spl ayi ng sai irst portion

hi ghl i ght edof said clipbedrd,ntharsecondrpbriien dorspising npwéerial Ghoya el prghrley sad frst
second manner. 9. The system as.clai j ' HeSbROf
means for rBY; e CPMBHIET g%ﬁeﬁnﬂg‘&tﬁ%gﬁ?rﬁWéa’% ?égﬁhggo{tﬁgﬁ\tkhlﬁg{ (gfr) f ﬂg user
accepts i nseyithciie cOfrectasssek said isertiongoimf the second portion at said
insertion point. 10. A _conputer progpam conpr. si cade .nmean r.C i ng
out each of the sHERss & ICH¥INg ﬂ%‘d{hﬁc‘és(gf gﬁr@sgﬁ%ﬁynﬁr}g B ég%cg}nﬁsﬁiﬂlg% 6.
[RY .. LI BQ 2844iaflomaMIC

means for displaying to said user said first portion and said second portion at

said insertion point to allow the user to select said first portion and/or said second portion

for insertion at said insertion point.

! 8. The system as claimed in claim 7, further comprising means for displaying said

first portion highlighted in a first manner and said second portion highlighted in a second

manner.

9. The system as claimed in claim 8, further comprising means for receiving from
said user an indication as to whether the user accepts insertion or cancels insertion of the

second portion at said insertion point.

10. A computer program comprising code means for carrying out each of the steps of

the method according to any one of claims 1 to 6.

[RLIBQJ2844 doc MIC



