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55 Figures 9A - 9G show the contents of a data stack and a back-up data
stack in accordance with the RPN enbodi nent as shown in Figure 8; Figure 10
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executed, either directly or indirectly. Objects of different types are
still ,uniformy structured. Each. conprises at |east a prol ogue address and
a body. These two parts are cogpimg? gy nmenory. The prol ogue address
addresses a prologue in nenory which descri bes execution of the object. The
body is data. An object is pointed to, or addressed, if its prologue

addr ess Pws tin pevigiog vbiednityoof cetructietel aeea the objacts, in whitk cadlj e®iprisasya P@loguesi Ngl e
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obj ec inter which in turn points to or addresses the prol ogue address of

gbjtpgch)q?ﬂ%i ch is the object to execute. Since the object pointer does not

add’resbgtaao s ogue in menory, there is no direct identification of an
object to execute. The prol ogue address addresses a prol ogue of object
execut i OfpeddodjdRE0E _ 14 ; ' I di uni formty of
St r uclbibds.anong t hea(resc?bj ‘(jaa(t:at E{étﬁgna%\/{ﬁgl"%ﬁanggc ux‘?'l(')%{)!rﬁl?% %é%‘*’g rs{c;)lﬁ%sg E%J gsésdcr’fess and
- edy, in the provision of prologues of object execution in nenory and in
t he us f ject pointers and interpreter pointers in which interpreter
poi nt eggg%mc%qoetﬁ%gct pointers may selectively identify objects by pointing
to thei reggol ogue addrggsed@rts and, addipdsuxaldtdoni N Which an interpreter
pointer_ may 5 point to an object pointer, a sinple technique is provided,
p;grdm' ttimepl mugbeixi ngRedl objmkers and objRealpvahteds for di Aecimed

i ndi rect object execution with a m ni numB¥o3riRgcPEiREg BEBRRY - Thi s reduces

progra ng .and conseryes mory,whi ch significantly reduces processing
ever head-2 *itions 3‘"&%’% Tﬁ"b&r,t s Thefgoé\zm’fé'&a%yx?%?%gfﬁng ¢t reated
as 2I ogi cal units: nunerical data, charactgimsdyd.l Ngs, and [1st’s of objects.
15 *bat a Obj ects Type Obj ect
Descri ptBiary ReaBimampeimteger Reditnibery
Real - val irdeeger deci mal f| oentiegprpaunbenunber. Conpl ex
Conpl ex nunber L Conmpl ex-val ued nunber )

* degj, mal String f?*b’é’(‘?%g- poi nt 25 Character string.

,.nunber. rdarYy Real vectdary Int G0&1ement real 64-Dbi t bi nary

\nteger array Real matrix vector. I nteger nunber. String
String Character string. 30 Real

- Real vector n-el enent real axmaglement real Real

matss i x vector. nxm el emgwtmixkal 35
matrix. QIRHEEX gg:Pi::: ;’g Fex vec{,t‘(?rlsrl‘”‘ent complex n_g|enent

conpl ex PRy pLex Fex natr{j,:ﬁelemenf_ complex VEC OF -
nxm el ement conpl ex matrix. List matrix i ST

List of objects. 45 Name Objects These objects nanme other objects stored

i n"User igstory. Local hbstes can be creat gdsdry ofr obgdoates and are
aut omat.icall Vi deleted when the pr acedure has rnrrpl eted evaluation. so

45 Name Objects

These objects name other objects stored in user memory. Local names can be created by procedures
and are automatically delsted when the procedure has completed evaluation.

50
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55 4 EP 0 272 821 Bl Nane Objects Type bj ect

Description 5 Narme . : Narme
Refers to an object stored igp¢spfgi®gyery: Local name
Ref ers to an object tenporarily held in | ocal nenory.

Vari ables A variable is a conbination of an arbitrary object and. a nanme
t hat ar dagseoobjlettbget her. The nane becones the nane of the variable; the
ot her object is the value of contents of the variable. They are stored

t oget her T¥Pfser nenory,OB#fSth i s separ at e Hesmniptdost ack. Vari abl es

repl aceﬁg—ﬁuﬁbe%ww_ﬁmry found. on nost
cal c@l atore7°20 Proceduré™j ects These objf ScotR aff ©obJect stored
precedur es- sequences of objects-and commands' t¥&F BPB°H¥ocessed when the

procedure object is evalisiag@dnafle Pr ogr am oljQet-ccan ggntaif, any o%sg%nce of
obj ects and comands, 25 Including those afdeggloragiliic géBEK,idISqcAEMOrY,
or cgl cul ator nodes. An al gebraic object caemairgs a i mted nunber of

obj eCct types and commands_and its syntax is sinmilar to mathenetical
expressions and equations. Procedure (bjects 30 Type

obj ect Descri pti on Program Program
Cont ai Ngragiey sequence of 35
Qbj egts. Al gebraic Expr essi on Cont ai ns a

mat he_mit I Rarhriaﬁ?épé QSéohBinatior &k @k laffrary object and a nantP RhiBdrd) Stored tod%ﬁ\EDQH@LM@'
equat i Qecdntls aiol fagie of th varigtid) iR dMeP Bisfect 1 GhoRaRE bRd¥Rtert® ofndVaRshie hdy Sre stored
essent itadethgr ihluesromin®6, which I31s6parate RANIBREACK. VaRibled RBIahe Rilnfhemt Yats PSSR S
ent er echnd program neowryefochd lon mestealnsdters.ut e a procedure. \When that procedure is
s%rzounded by the programdelimters, this indicates that the procedure is
t 0 be tRrecedure Ghjecth obj ect that will be evaluated |later. 50 Expressions An
expression is a procedure representing a mathematical expression that is

~ent er ed aH¥seiPRigsts 5paEgin; precaduissripauRNaes of ekigstsranil sgmmands that araurtocesaecheimathec al
forns. :’E}Fg‘f phiery Isapraluated o\ RiogAm (abieet o8 ShNteih PRI sequance iRk okiectscand spquimends] uat es
it. B pep 95 "°§§’P B3 SEEGH 49 TREMIEY P CRIGHAIr pedes. i dagbraicseieshgontainst ed by
an equ f"l: 15;': PloPT OB AYRES A1 G URENES o HoTYnisy BiiBGto athelieticgh expieesions Ik new
| ef t - hanl expression is the result of evaluating the original |eft-hand
expression. The new 5 right-hand expression is the result of evaluating

* the gri §rAgedvrYMRIAGKP expressi ons. Commands

; TYpe Object Description
NS _
Program Program Contains any sequence of
35 : : objects.
Algebraic Expression Contains a mathematical
expression.
__ Equation Contains a mathematical equation
WA o relating two expressions.
Programs

A program is es_senfially the object form of a command line. The objects and commands entered in the
command line constitute a procedure. When that procedure is surrounded by the program delimiters, this
indicates that the procedure is to be treated as an object that will be evaluated later.

s0 Expressions

An expression is a procedure representing a mathematical expression that is entered and displayed in a
syntax corresponding to ordinary mathemalical forms. Evaluating an expression puts each object on the
stack and evaluates it.
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Commands are built-in procedures that can be included in prograns. A
command nane as is appears 10 in the conmand line (for exanple, DROP or
SILN) can be considered to be tdpeg tgd name of a procedure object stored
in the calculator. The Stack 15 The stack is a sequence of nunbered

| evel s, each hol ding one object. Objects enter the stack in |level 1,

lifti Bguatimsects already in the slack to higher levels. Objects also | eave
the stack fromlevel 1, dropping the objects remaining on the stack to

| ower | &aestions atd twosspressions elated thy e tegell 1" € it xlbiajing: an evubtipn aroderie e@ew - on t he
st ackequasisniEaatew leftdiansiexprpetin it the eyl of evelueting dhel asipipal lefiriand expregrion- BRjnekt s i n

t he stighthand sgprassian is dte resyib sicovalptingBerpriginglsiohirhend @ressiospr t he key board ( DROP,
SWAP, RC]_L and CLEAR); others are in the STACK nenu. Mst commands take

i nput j"é'(‘ﬂss (called argurrents) fromthe stack and after execution return

out put égj%% eca}JLJ_'gﬁQEesul acl%g The ar n%nts rrust be present
ar éﬁm‘gn%f g@"’ 8r§muao ﬁ’r f F% ﬁlcf%s'deﬁ t°g>?aiggf"eq"° Ea'?%ﬁc?lon SI'N

proc
t akes a real” of conpl ex nunber, or an algebraic) fromlevel 1,
corrpu{-,ees théks sine, and 25 retur ns the result to level 1. The function +
takes two values fromthe stack and returns their sumto the stack. This

e ypse of ThGthdkis Y8 uBnch REndnWEIER Telels, QaEShoRing Bho LMt VbR BRAEShe SteckGhlebe?d

post f§ ittih@ SdjdctsQlireddyMh thé QhckieeMgHe BvdRD bbisdls Al 16kvé 318 stadOroNYINSNE, ididofifh$the
AnnungdjetsGémaining on the stack to lower levels. Al Sisldctsadrd PéhtedIdentically--simply as objects-on the

A progiieam i s suspended. The shift key has been pressed. Al pha entry node is
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Object Entry

When a key is pressed to begin entering new objects, the character on the key is entered into a

56 command line. The command line can contain any number of objects, represented in text form. it appears

at the bottom of the display (immediately above the menu labels, if present). The command line also
appears when EDIT, or VISIT is used to view or aiter the contents of an existing object.
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st aCk sthcR lobiB@ 254 Perigold, BrelhaR topfbst Qﬁ&l&bﬁe@ﬂs {1448 & roiBbo frctborigifal Bbject 21 | TRACE
enabl ed, The!RRik 122 is/:d ThoGricsRBr bdEutE kY lopéthtion 811 dshBerd Figtgmmand | ne, and the
cur gent Ke implitd ekplanition aNthe breor BGrektion RGN bof lﬁddé%ynbbhl@alduﬁfol" Qrskshlilidd@Bicepriai t t i Ng
di ode tbp@sentationdt ia Iptiinary dath fstatigD1 Cant radhatk-UpNiktaFtack backinpdaia ktackgpoa arecstibvin i0f t he
st op sFigwés Wb 96 Primale data stah 90U 0éadamstara Gata fon udel im RIS cdleufatidnis cand Bdck-up datelr op
‘that o#acs@02 isuesth to Kierezopieskof inkiemétion arviata[Statk FENDED pritacrdaiarsteck 801 afid Backsp nade.
At t hedata/sack §02myhestaiedin randamiadcpssanemarydp.on 719, the program presented by
t he sconmréigwe| § jsea é'ﬁlpl"?d Aigwehgit (9 ataregrasy whighimplepntg dife eiTor icorrection @nxanc BPRLd.
Thi s i @loulgier $ch Asihe calrylaior prpdously desgriad. In stap BUIBRrPgIM WAitS fenadiseltte daprass at he
i nst r ukeYi BPRS 3KRVely doprossag theopregsem in, stop, %‘&H@t‘*f)f"h‘iﬂl‘% ekt 8 i imEedigle t he
t er ni n¥PFIRY k?é’ey““ prmedate grepie ki ISc Hiakcn PEPS SRR EXNtaPs P it Uiy e PPt the
current ENTER term nated the editing (VISIT) of a stack object or a
vari abl e, the new topnost stack object is used to replace the original
object (721). The return 722 is to the process or execute key operation 611
as seen in Fig. 6. 50 To sinplify explanation of the error correction
ability of the described calculator, a sinplified conceptual

nt at th d f
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e oV Iua com andl | n 9 th }50 ra s n man li
by i a 98& i%mm h
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representation of a primary data stack 901, and a back-up data stack
back-up data stack 902 are shown in Figures 9A - 9G Primary data stack 901
is used to store data for usegpps¥No§@cul ations, and back-up data stack
902 is used to store copies of information in data stack 901. Both primary
data stack 901 and back-up data stack 902 may be stored in random access
Menr ¢on@atS of thebstack to el qparad 8n.i s a sinplified flowchart of a program which
i mpl enelitt® depressed kay wasowt adinmediate axeawie RIPINihe arlopitor weitsfor Sheotextdey.tdihervisel cul at or
pr evi io 5o \B0Y e aradratievaluptess whatheB @1 ke caysesole gentantsi of dfief display to beptered oepr ess a
. key mimeey detaatagk B81. § aply the dejcommand iscypasisd inpregrasm stem) B04e Ptipriyise.ds sig BA%her t he
key viBe contenis phirimant dateesiack §Pbarg sigred Rrparivredntasstask 892 Ehpndn pagram stop 8 whi ch
caus eXnienis ot hp dispipis arg entenad it Rrjany datmeiack 901 (ke grogrampthenpvaifalesaptherthe. ont ent s
of tH@V§P%{8§§°"E HasoEN Koy t‘@%l 'fo?? ““t F‘°‘t"|‘lbw‘ﬂ§§6‘?’ é'?s@d‘ 'ﬁéyom's%&te PPNt di at e

execust °" i) ° ISp h‘ | n st 803 the
pro r e'ri‘ér é@' Sc H? to be
i f er ack- | re A, anar)kda stac bac ed in
progra o, ook 1500 atc%t@afet Rl Byt 2
st ack h w?'H‘%e pgee ack u ata stac 56 g?' I'n program step 806

t he contents of the dlspl ay are entered into pri mary data stack 901. The
pr.ggram t hen eval uat es whet her the key depressed was ENTER key 105. If so
e nonitor waits for the next key. & herwi se, the program in step 808,
perfornms the function specified by the depressed key. The following is a
brief description of an operation in ich the changes in the contents of
prinmary data 10 stack 901 and ba%&&tﬁ data stack 902 are shown. In Figure
9AY primary data stack 901 and bac data stack 902 are shown to be
é‘ﬁf)ty (._TOS stands for Top of Stack). Figure 9B shows the contents of
pri mary Terpunbesadk a0t I35 wE nehimkoadigtedrpeutoskeys KENTER inpr énmediatpseecimiqys s t he
foll dWﬂ\(jﬂ Pamere deta stack 991 pey prpty YD thavefoes Re delerwag frgnsfeged igfodagigip datrftagk at e

execul® ke s ENTER is an innmedi ate execute kei( ~-however .- -pri mary- dat a
stﬁckh 8&’ t“iP ORI PSP a= Stack 8 2ndprskp date siask O0jalena ysep Snters up data
st ack™® w'"§§°q“° ®Fi gure 9C shows the contents of primary data stack 901

and back-up data stack 902 after a user enters the followi ng sequence: 5 30
7 ENTER 35 As can be seen, before enbering 57 onto prinmary data stack 901,
+ thg contents of prinary data stack 901 are duplicated onto back-up data
stack 902. Figure 9D shows the contehts of prinmary data stack 901 and
back-up data stack 902 after -a user _enters the foll ow ng key stroke: In
‘\f/hl s case the contents of prinmary B¥fERstack 901 is duplicated onto back-up
data stack 902 before adding the contents within primary data stack 901.
Bagsk | Axoahl pe kedn] Bolreséntdriag 57 orftd pritfairyydatiastagk sd1abe c@itbhtsanplinkiCdata giack aticarst ack
902 sduplivated pnté-bapkroe d@Bstack 908 er m ght enter the follow ng alternate
sequenc Eigurg 97 Shovs thesOnt@iie of rrimery cleta tstack 901 @hd pack-pmidata stack 0Bk uBOAtaan d
back-thefotfing ke stwke: 902 woul d be as shown in Figure 9E. If at this point a
yser Indisccagesthel epstenteof giary dﬁ@a ac!@?‘ s gunlipAirspnisybaciyp@aiaciack 902 belgEASHN ng on
dherpniepts wihin P'H%a%?ﬂ‘ﬁ%?ﬂ‘ |rrary data stack 901 and back-up data
stack oBerking u pé‘F fufﬁégp p&’gaﬁéﬁ 2k, 20¢; 858, Pk i datp Sta¢k 02 SBAIR FGU8RBp? i nar y
dat a ‘SPHRRM R i ALPPWRE cont ent s of back-up data

5
7

+

50
Then the contents of primary data stack 901 and back-up data stack 902 would be as shown in Figure SE.

If at this point a user were to depress Shift key 107 followed by UNDO key 120, depending on
implementation, the contents of primary data stack 901 and back—up data stack 902 are exchanged as
shown in Figure 9F, or the contents of primary data stack 901 is- replaced by the contents of back-up data

56 stack 802 as shown in Figure 9G.

The invention may be used in alternate embodiments. For example, Figure 10 is a flowchart which
describes how the present invention may be implementsd one of many embodiments of a non-RPN
calculator having an operator stack 1101, a data stack 1102, a back-up operator stack 1103 and a back-up
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55 stack 902 as shown in Figure 9G The invention nmay be used in alternate
enbodi nents. For exanple, Figure 10 is a flowhart which describes how the
present invention may be inpl engngeos gaegpf many enbodi ments of a non- RPN
cal cul at or having an operator stack 1101, a data stack 1102, a back-up
operator stack 1103 and a back-up 10 EP 0. 272 821 Bl data stack 1104.
Oper at data sthakAH041 Ofdatorckidcin 1 Ot aata sl £102 hadduploperatpestaak 0103 sihdiisdek-lid 8 el
back- upitdatesshewreio Kighe®MAaridF.shown in Figures 11A - 11 F. The following is a
bri ef dedibe ifqipwingisaf brighdesgriptient ¢f @n Spérationshin ovhich lthe dhbrnaag)insthe contohts of operatant s of
oper at steckst18bkdate] gack 1164 adrupchperatpp stacky HER -apgh baglswp slpterstask A4 are gpwanld
backe ufiodattdAcepaiEter stacks1181. Jat@rtagk 1192n bask-upiopipter sfack, 1105006l haelrursdatcfack 101,
dat a sfH@resomn ojgaemelyy operat or stack 1103 and back-up data stack 1104
are showf ' ‘d{@a;@?g[ ‘g‘? coriagisrok orerator Sagl 4 1 et Hark d11¥%s bask-up pesratr sfack 1 W3k
1101, A%teecistr.ae siapl 5104 gHet i@ usts epiBE e Tlowing S89Ke"$9'03 and back- up data st ack
1104% after a user enters the foll ow ng sequence: 10
4 3"5 Enteri ng the operator " +" causks a partial parsing of the equation
and val ues are put on both operator stack 1101 and data stack 1102. Figure
11C shows the contents of operator statk 1101, data stack 1102, back-up
operator stack 1103 20 and back-up data stack 1104 after a user enters the
.\ffgl liowi ng sequence: 5 7 25 Figure 11D thows the contents of operator stack
01, data stack 1102, back-up operator 1103 and 30 back-up data stack
1104 aEhteringahd!SR¥atd M+l Guded @ afibll pavsing Bf #RB4EMIGE andOvalcbl &R plinen B bshdta Of
oper at eckstiorcdnd ba@ staeumioglat a st ack 1102 are saved in back-up operator stack
1103 and Apack+iGshdet the strdebls of bstatorestiole ¢ 101V ddta/stémk 10022 bapkup opanatorcstack ¢103
cal-cul atd mpk-up datacstagk £104 after talvse epleris e followieg saguaehepr ess an " UNDO key,
dependi ng on inplenentation, contents of 40 operator stack 1101 and data
stack 1102 woul d be exchanged with th& contents of back-up operator stack
1103 and back-up data stack 1104 respectively as shown in Figure 11E, or
the contents of operator stack 1101 aild data stack 1102 woul d be repl aced
by t?he contents of back-up operator stack 1103 and back-up data stack 1104
respectively as shown in Figure 11 F. =46 Clains 1. A calculating device
conprising a data stack (901, 1102), which contains first data to be

ted b f 1 ; [
o AR SRl TR SR Tl 110

for per or?ngng cal cul ations utili1zing ? ITst data to produce second data
50 and for placing the second data on the data stack (901, 1102);
“Tharacterized by: data replication neg&ns (902,1104) coupled to the data
stack (901, 1102) for receiving and storing the first data before the first
datasis utilised by the calcul ati nnggﬁs (200, 201) in performng

cal cul ations; and 55 first data restoring neans, coupled to the data
st ack [ 80dontbitd 2y operator tsteek ditdl cand Hatn algek MOAR® GBI baB4p opérator sack HAG8gaNdg, i n
T es ponbaskup daim stackdd04resnaetively bsfora perfoamingthe téieulationt cul at i ng device, the first
.,c{g‘g.a whi dfha juser ot #isc gointrwess foddapepss an SHNPQ drey. slapandiag gn (romsmentatign ponfgntshoft he

SEC dhd oRpERtox siRpf E191 jead gataystack 1402 warderpxehanged 4t thegrontents) gf (pagk-upjoperator stack

1103 and back-up data stack 1104 respectively as shown in Figure 11E, or the contents of operator stack
1101 and data stack 1102 would be replaced by the contents of back-up operator stack 1103 and back-up

data stack 1104 respectively as shown in Figure 11F.
4 Claims

1. A calculating device comprising a data stack (901,1102), which contains first data to be operated upon,
and means capable of performing error recovery which inciudes a calculaling means (200,201) coupled
to the data stack (901,1102) for performing calculations utilizing the first data to produce second data

50 and for placing the second data on the data stack (901,1102);

characterized by: .

data replication means (902,1104) coupled to the data stack (901,1102) for receiving and storing
-the first data before the first data is utilised by the calculating means (200,201) in performing
calculations; and _

65 first data restoring means, coupled to the data stack (801,1102) and the data storage means
(902,1104), for exchanging, in response to an undo command by a user of the calculating device, the
first data which is stored in said data replication means (902, 1104) with the second data which is
placed on said data stack (901, 1102).

11
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stack 1104. Qperator stack 1101, data stack 1102, back-u i’aﬂnﬂ@ﬂi I"I
1103 and back-up data stack 1104 are shown in Figures 11A*- $1F

f ol I.ow ng is a brief descri ptEp ég gyperations in which the changes in
the contents of operator stack 1101, data stack 1102, back-up operator
stack 1103 and back-up data stack 1104 are shown. In 5 Figure 11A

oper astastacki1a04 Opdrbtdr, stabiatt 2015 Stack 102, binhals oppataeicial 3 add Bak-uf #43 stadkd
back1108 ackeshewrsin Fighred 108- #Fe shown to be enpty. Figure 11B shows the

cont entTe ddilowing isat et desatrtion #0dn, opdatienssn aikh heGAangbuinkihelpontepBrabparatet ack
1103stagkd! 194 cdata) packat182.shagicip onedatorstack 11103 angsleack-um data stach 4 10404ré shdwngin

' séquE'ﬁ@'E 11A0oppestoF Blapief 101, datg alagknly 02, Hhacloyroereratr stack 11Q8and dackuppdata ptagk

par sil 194 aprshewptobggaPivon and val ues are ut on both operator stack 1101 and
dat a_sifigue it 0s2°‘”5|4“ gP °“isl°f(9°§rﬁ6 hEo saeetack 1R EFﬁEF&PB?’a‘%'t%&?k‘!L"f01 :
dat aa'ldtbéﬁ'k"plwta"ba ﬂ%‘ﬁé’reﬂeﬁsr & OAMINGSPAUENRY and back-up data stack 1104
af1 er a user enters the foll owi ng sequence: 5 7 25 Figure 11 D shows the
contents of operator stack 1101, dat# stack 1102, back-up operator 1103 and
30 back-up data stack 1104 after a user enters the follow ng sequence: 9
ENTER The contents of operator stack31101 and data stack 1102 are saved in
back-up operator stack 1103 and back-up data stack 1104 respectively before
pesformng the calculation. If a usef at this point were to depress an :
"UNDO key, depending on inplenentation,- contents of 40 operator stack 1101
and Hatbring Ihed 6feratck 03 "auided aDarieik ﬁhﬂﬁmedmﬁ\ﬁeﬁd%tiﬁmmdcﬁmbﬁﬂ'bspuﬁﬁn baw lspdigtor

oper stackri16t angldath 5Gdk w10d. back- up data stack 1104 respectively as shown in

Fi gur e Figife, 116 shbwethe coritetsl of apbratopetackt 1101, Skhiacstack 1 (02, backiupl apsatert steck 110802

wa | ehddack-gydatecatatk [h {04t dffer acusert anterssthe folldyangdsogyenemper at or st ack 1103 and
back-up data stack 1104 respectively as shown in Figure 11 F. 45 dains 1.
A cal cul ating device conprising a da&a stack (901, 1102), which contains
first. data to be operated upon, and nmeans capabl.e of perform ng error
recovery which includes a cal cul ating. means (200, 201) coupled to the data
sfhck (901,1102) for performng calculations utilirzing the first data to
produce second data 50 and for pftacing the second data on the data
stack (901, 1102); characterized by: data replication neans (902, 1104)

coupl e%h% meshq?é the s @99&'491%“‘% be Sl {162 2tk o %Hw 1“‘?56?)@ 20:

dgg ab&ﬁ- PhSa Sk §err ﬁée@erktéfs %'f&llbﬁiﬁ&s \e ca CU' at ' means 201)
i n performng ca cul at 1 ons; f| rst data restorl ng means,

coupled to the data stack (901 1102) and the data storage neans (902, 1104),
for exchanging, in response to an u ifdo conmmand by a user of the calculating
device, the first data which is s in said data replication neans (902,
1304) with the second data which i %ced.on said data stack (901, 1102).
EPO272 821 BlL - * C.L M S * 2. A
cal cifreagonients & pparatorestack 11QJ|- andrdate stack t114@2 arp iseved di bagk-up @peretor stack 4393 andans
( 110back-tp pata gleckeli P4 repn t'@V@P‘PWGW@mttQﬁ@'CWH@Pel n the cal cul ating means
(200, 2(%‘3 upes ah i PPIRinudTe TUHID0H ke o fenending: °"st'%{%‘?{"%5?% centont®19f and
pét f F';Eﬂ“ 2P AL dierk ‘2? Hﬁ‘"% R PHeoed withihe gontents of backiprappiglor stacke

£I9 390k 4R geif afoak 1108 e

0 S 1E, r the content g:l i
mean INNA
a 101 ‘an wo 6 replaced by thef?oglgents o?éac -up operator stack 1 (;ggang ack-up ed by
data stack 1104 respectlvely as shown in Figure 11F.

45 Claims

1. A calculating device comprising a data stack (901,1102), which contains first data to be operated upon,
and means capable of performing error recovery which includes a calculating means (200,201) coupled
to the data stack (901,1102) for performing calculations utilizing the first data to produce second data

50 and for placing the second data on the data stack (901,1102);
characterized by:
data replication means (902,1104) coupled to the data stack (901,1102) for recsiving and storing
the first data before the first data is utilised by the calculating means (200,201) in performing
calculations; and
55 first data restoring means, coupled to the data stack (901,1102) and the data storage means
' (902,1104), for exchanging, in response to an undo command by a user of the calculating device, the:
first data which is stored in said dala replication means (902, 1104) with the second data which is
placed on said data stack (901, 1102).
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operator replication neans (1103) coupled to the operatorm

(1101) for storing a repli catlon of’ the sequence of operat on t he

operat or stack nmeans (1101); f%é?‘h gperator restoring m,ﬂ”'gmw Gﬂm

the operator replication neans (2 and the operator stack pea

for exchanging in response to said UNDO command the contents of the

oper akorA dditulating detiecds imeramst futhbPihgludgt dpertldCstatr ezt (5100) fort Saquenty Stbrig

r epl i catdperatorseiamin(thel ibulating. meads (200,20d) ia atidunalle \Coupidd as the Bpaatari skack means

char act gni02)eshdiperfdringtaldulationt iutiigihg ogeeatad stored dfecuperayr stackmans(¢100ed datasecond

oper at orstareshyingles dedp stskins f or exchangi ng the contents of the operator

repd i cati opharacterizedP1:103) with the contents of the operator stack neans

(1101) andoréraiar gpplicatihe Meanss {116 toquriess toothe rAgerater flack] means (1193) feridteriag decond

data r e§?l6'f°‘?t'ﬁ@|°frﬁ9a§?§“9!"69r°fé‘R?fﬂ%l’ﬁ§q°'ﬁ@ o he opRsFer Slecksmeans 0%%?3@ a st ack

(901, 1102 firgl ‘{!ﬁ'af%éest?ﬁ'?ﬂ '@?ﬁ"§ CoHP H‘é"’ﬂé’f’%fatP’egP'lcétQt‘ |"l?ﬁ" ‘g’gb‘? A
1o ped apARng thercorigeir A% g‘éei'a‘% nt ry

cal cul at¥ E"ﬁé‘iﬁ E”g nERYY N ﬁsga

medhs f GPRRMPERIH ”d‘"tﬁ OGN rﬁﬁ'e""lf’&?"&?’bi"ﬁ?"? Hd evi ce to perfor m

TR e '"aﬁZZ‘é’L‘fasfo sraes b e C*%gﬁgg "c%gi ent 1y
means, T nd or{t&xfs‘)&nrﬁg it O-Jad olofiCohe A B

[ ess 0“ ﬂﬁbld&?@@%ec%&éﬁac Sbrihg msdh ?é)&ﬁarngl the c¥itdnts of e at%%fa@l(‘ 0 é)w: - A
et hod fiRg coRleM bithé\GabiebiRkiioR HebrRGd029F0a.N a cal cul ating devi ce ‘whi'ch
_performs arithmetic conputati ons and lich utilizes a portion of menory
conf i qureehicamting ddAteassdanred it HYlond d0ciaim fi GriciuBih@ GdeP Gntri aiedns for ANEwiktPLoket 1

ar i t hmetdirect tergaidiilding G6vice agbriarmpalctibtdns; of mermory configured as an operator
st ack (110dyerabwrizesb@ri ng operators to be used in arithnetic conputations,
tTr¢ et hodundacheas, noppleti do the dpta elck(@1f 1003 theydaanreplication Mmsansc(90L P4 taad then

utili zi ruger éntry desaes. ifov. inhrespdageato st eesk dife@on, diteing thmdirst [deta Iestoring mepnsriat ors i n
t.he operexehangeseigdifst data @th)saidspeondidater i zed by t:he steps of: before performng

the arithmetic conputation, storing the data in the data stack (901, 1102)
to2 PirAmeth NPIa‘t'q"I?rP"Pb?,"é'P‘FtBPI in agsisulating devieaehickpgriqrm a'tﬂl’f@“(i @F%‘Eaa‘?@ in the

oper at oram W t‘f ' g portion of r’é’%’lf’&'n??"?%‘ i %6 &t alastack %99 ] fo be
after peff "!ﬂ'ﬁ;i’% E0d & POl AR °°"'aq"16 °P @°fajl e b
corput at' 5'" i sﬁe tf;fa‘é“ A o O e T Bho 86 e

- cal uI atd hg p;p ) €O i gi naI I'n stac
(96 1102 g§fored |nthef|rst repllcatlon Iocatlon

02, 1104) beféif@ e&mﬁ@ma laftaimdtie RorRbuteAtbr) StorirfgRfS @ts0h fhe ldhta 5BE BRGNS & a fitack
1101) VibhliBatibr) SocRRR (80201 64) Sh@sRfing fhe loPEraISRGRNE SRRtor GREN AM01) Q6 Al dohd( 1103) .
Pat ent ansgkeaiohRcation fRes3enei nri chtung, mt ei nem Dat enkel I er spei cher (901,
11Q2), der aif pérdribg the arilaMbicoddahputbivh caowaiy thé\afithmetidCtompitstion WObe Lkibiteliag, di e
ei ne Fehbspoizesead URD gonthidnd bl lahuse@rof haealculttiol ddvioe byreichahging fha toegiebbdteihspei -
45 Cthee datp Ofddck  (QWOAY2) weithbthia Ciaree stbied Hie riheo ffirsi edplicatian (24000 (1) 04pudndwei St
um unt erextfangirgribiel prigirdeopertoss ia theDwbratar BeokdtiIRiuriydire aberatorszaddr@hin dive, secondzvei t e
t en zueriiegtionlgeaton (1#B)-urn die zweiten Daten in dem Dat enkel | er spei cher
, 1102) unterzubringen, gekennzei chnet durch eine nmt dem
Dat enﬁ%*?'é‘i’%hEher (901 1102) verbundene Dat ennachbi | dungsvorr| cht ung

(902, 1%4%? gelcegr(da eJZsten Dat or dlgtersten

Dat env ap S é'ﬁ[

oo o °'§§1’V¢{"'° &@"zg FW %‘T (53?; fger@gg ;i% %53 E‘%ﬁf‘@hg o
t elt

erste | dem

Dat enna c bwg,gte X en’ hden 1st, um a rn I'g von
ei nem Rl&}srlﬁ' H&n i@llrspéieibr ‘?éoﬁeﬁbﬁ%%ﬁu%ﬁe 6&&.&?{5&% b&?ﬁdhfa 9 Flblé ersten
Daten, vk fdnBend d%&%n&& FRRikdnC4RE St Qlid &rStBH BRGN & ei chert

si mel, 9Q@BN202) Beird DRichfEHIerRh BBrochiBgah forvehdstaveRieniahenk el I ers pel c her 6

(901, 1ldih3)wietnriakstmlinga@brichtoig s erats Tateh,adis MA&IBm DhtenkifsriRitRérngo1C Moy gdnach
Anspr uc e Datehrtactbiddungsvordthiuag (S02e 1 BMOVertiadidneists e i abhEig Okof iehbi LAUGkraAMd1) zum
seriell eﬁvfeﬁp@n einem Bemazer Gy Regtieosimichtungodieersten Batéle eblehvvio teri Dalvhnaaipildudgd, 201)
zus~t z| i vehichting (8R2r 11D2) gespefcPerDsin7 QecBR tieBWvei@p Matat.ovelcke n| demIaisnigiespsisheri cht ung
(1291) V@Nbitidentorasbraghh sindzevsedituseegen unter Verwendung der in der

Operator-Kel | e ei chervorrichtung (1101) gespei cherten eratoren und der
in deﬁ‘n Dﬂoﬁz cp@pg nach Anspruch 1, mit ferner einer Operator-Kellerspeichervorrichtung (1101) zum

senellen Spaxchem von Operatoren, wobei die Rechenvorrichiung (200, 201) zusitzlich mit der
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spei cher gespei cherten Daten durchtfhrt, gekennzei chnet dur_ch_e_i_ne_m_t—deP—
Oper at or - Kel | er spei chervorri cht ung (1101) ver bundene '

Nochbi | dung der in-der Cperai of SRATZZLENL Vorr e EES ﬂlllﬁﬂllljllﬂ;lll||l||!|| |

cherten Fol ge von Operatoren, und eine erste

Oper at or - mbastatmwraieahdmﬂgsmy (10 htam@dendisteundl BeredBriungen unter Verwendung der in
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