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conpared to ve-11 | SP y R X
displays, plasma displays, and cathodé ray tubes (CRTs). Each display type requires a

20  specialized driver to control any graphical representations on the display. The graphical
representations may be very simple, one-line messages, e.g. “Self Test,” to very
complicated graphical user interfaces (GUIs).

A software developer must create source code that is custom tailored for each
display with which his application communicates. Typically, a library is created that

25  represents all of the allowable graphic primitives on the screens that are displayed on the
chosen display. The library contains information such as the screen creation primitives,
button labels, user messages, blink characteristics, and headings. Built on top of the
library is a module containing all of the screen descriptions. The library and screen
description module are written in the programming langunage, e.g. “C,” that the software

30 developer is using and customized for the type of display, e.g. a one, two, or five-line LCD
display, or a GUI display. The differences between a two-line and a five-line LCD display
is the amount of information that can be displayed. A two-line LCD display is limited in the
amount of text that can be displayed to the user as compared to a five-line LCD display. A
GUI display has much more display area than a line-limited LCD display. It can display on

35  one screen, information that would require several screens on a line-limited LCD display.
The source code is then compiled with the application source code and delivered as part of
the final product.
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25 SUMMARY OF THE INVENTION

h-q

o

The invention provides a display interface system that has a generic architecture and
is thereby independent of the supported display type. The invention uses a generic
language approach that is independent of the type of display chosen and its location in

30 relation to the generic code generator.

The invention uses a server-client approach. The server contains all of the
necessary information regarding display information, while the client deals with the specific
display type to which it is connected. The server allows a software developer to create
generic descriptions of user interface screens. The generic screen descriptions allow the

35  server to be independent of specific display types. This allows one version of software to
support many types of displays, rather than several software versions for each display type.
The software developer saves on time, maintenance, and labor costs.

A request-response comrunication system is used whereupon the client, acting as

the user interface, requests previous or mext user display screens, system parameter
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utilizing the server-client relationship according to the invention;

Fig. 7 is a block schematic diagram showing a series of screens and their equivalent
25  translations in a GUI and LCD environment according to the invention;
Fig. 8 is a block schematic diagram showing a series of two-line LCD displays;
Fig. 9 is a block schematic diagram showing a sequence of LCD targets and their
display sequence according to the invention; and
Fig. 10 is a block schematic diagram showing a set of GUI targets displayed
30 simultaneously on a GUI display according to the invention.

DETAILED DESCRIPTION OF THE INVENTION

Fig. 1 shows a Console Application Programming Interface (CAPI) 101 and an

35 Interface Code Interpreter 102 which comprise two major components of the invention.
The CAPI 101 allows a software developer to create generic descriptions of user interface
screens or portions of user interface screens, collectively referred to as "screens”. These
descriptions are then managed by CAPI 101 during normal system run-time. A request-
response communication systern is used whereupon the Interface Code Interpreter 102,
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The Server 301 and Client 302 communicate with each other using the CAPI 303 and
Interface Code Interpreter 305. The Parameter Manager 304 and CAPI 303 may be
combined together as one functional component and will herein be referred to as CAPL. In
25  this embodiment of the invention, the client may communicate with the server after a
selected action is executed locally at the client (default mode), or client/server
communication may occur in a direct mode, in which certain user actions are communicated

directly to the server, or in a component level event driven mode, in which all user actions
are communicated directly to the server.

30 Referring to Fig. 4, in a local implementation, the CAPI 401, Interface Code
Interpreter 402, and Display Controller 403 are combined together, thereby providing an
integrated user interface solution.

With respect to Fig. 5, a network implementation is shown. The Server 501
contains the CAPI 502 component. Clients communicate with the Server 501 through a

35 Network 503. There may be any number of clients one 505, two 507, through N 508
attached to the network. Each client contains the Interface Code Interpreter 504 and Display
Controller 506 components. The Interface Code Interpreter 504 varies from one client to
another depending on the capabilities of the display type. All requests for user interface
screens are sent from the clients through the Network 503, to the Server 501.
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on the Server 601 may change.

The display profile descriptions are created by the software developer to indicate the

30 capabilities of each type of display. Additionally, the server dynamically creates any

additional display profiles to match the attributes of any previously unknown client profiles.

A display may have the capability to display two lines of text (the smallest) or many lines of

text (in the case of a GUI display). The CAPI system resizes the display output to fit the

display type. CAPI operates on a multiple virtual LCD model, wherein the smallest display

35  (two lines) constitutes a virtual LCD screen. Several LCD screens may be displayed on a

five-line LCD. An even greater number (possibly ten) of LCD screens may be displayed on

a GUI display. The software developer may coalesce the virtual LCDs into logical

groupings so that muitiple LCDs are logically related when they are displayed
simultaneously.
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di spl ay. _Ehﬁxt?%k% wﬁoseeléedlﬁmgfL CDSartf&!heCdbﬂieﬂ%fclﬁ’ m&ﬁlr%el'nrit i 1aysCBsah which paRgi cal
glr ggP;;g;itsé)oes nc%gﬁs%yt Zﬁ%gfféﬁl?ﬂ is%E)?o lhg%iigr% in gusEo%ﬁzmg e %Esr%é%@&eg Yo Fi 9.
7, théocoaleesézc_enﬁuhebﬁm that it & drhang  Tikis mepults sea sesi-chhotieintagpretation of thet up
Screens. | . 3 2 anme
01, oyot Sava Th 4Ebidg SEAUSHICoAplcitaflFis REL i} Ble QIR SRHE o age

€ ) { p
704, and Wiedaynst ardhatimhss(gg. Tont, sizeadrpder) pherchispreeme The QUIPYHMEE VaEns
705. A GUbesliesplidplago@esisces all of these screens 5 onto one displ ay

706, replacingpthe.save.. n screen 705 wi. n byt t.an d.a
cancel button %g%%éﬁ:dgcb? g%%ﬁypﬁa%fgﬁrae%ggg}géééeq%fa %I%ett'h}éﬁl 1@8 s%rgg %dslclé t he
screed8 r euiretly visible 806 in e &.CE) ¢xampls. t Thedré areTither dargetn thaydke uses ikableitedge of

t he capabisthofiigough, subi® aslh SRlcA¥n Wiah tirfeti892, RIP targht Bﬁi,gﬂint-lfﬁ@ct_sﬁm{ &ind
descri besﬁji vg‘%ueq? al} tgg t _groupi nlg of .t he scﬁli}eens. nd the g'{tlggpa% .
deci des. oRETHEEFEN LB b ety oy i Vher e 1o gormaion oty Bpan dife
screen 701o displbyl Af)idle taeget dispiae 80 indicates tharediotheyr tdrpets edeiixe an idle state.
With respect to Fig. 10, GUI targets are displayed on a GUI display 905. Al
30 targets such as the RIP target 901, alert target 902, function menutab sheet target 903, and
print target 904 are visible. If any targets go into an idle state, then they indicate so. There
is no need for a summary target as in the LCD example.

Input from the user can be predetermined on the client side. It is up to the client to
decide at what level it pauses for user input. The server, on the other hand, does not know

35  when an input event occurs.
In a preferred embodiment of the invention, CAP] allows the software developer to
use a grammar that is a superset of the C programming language to create user interface
screen descriptions. One skilled in the art will readily appreciate that other languages such



Anot her concept that is brought about by the difference between a GU and

LCD display is that the-anount of information that may be di spI ayed
on each di gphh4byPe varies. For exanple, a two-line (ﬂ%
(Fig. 8) may on’[y have the abili ty to display a Raster IPQR 38679

Processor screen cont ai nrn ob nane an unber. of, bytes ri pped.
A CUr 15 e CEE SRR PPRIRsy b SepiRas Mk ha o BUSH S i CURRBRSh. ouich
as the jobmm@/\ﬂhdsfollohmg1sanex£npibsﬁacmaséddp@r®ch.e and ripping time. This
is called Variable Content. In Vari able Content, the server
tags all of the contents of a run-tine screen. The client picks and

chooses WHLAR pammantCbasedcont ents of the screen it displays and which part
it doeg not display. The decision is up to the client in custom zing the

contents according to 20 t he e of the displa riving. This
results in a sehiammesrdesesionds %P@’t“é%’? Gpmgpstizfes the s’mr‘]]a%\it%léﬁ% °P @Aﬁ
advant age g@éiminat withs thelCladguapat erpretation is that it allows the client to
deci de on the layout and attributes (e.g. font, size and col or) of
each screen. The outputs may vary bet ween di spl ay types.

Referring t@tFig. 9, each type of screen is considered a target. An idle
screeqg80 1 ér?erﬁétup( ay ently visible 806 in an LCD exanple. There are

ot her targets t user is able to scrol|l through, such as a
function medu t ar get 802, RIP target 803, print target 804, and al ert
target 805. BRGINGE:JCHsERSs/aBley only active when there is information other
than idle to display. An idle target display 801 indicates that all
other targets are in an idle state. Wth respect to Fig. 10,
QU targets aBBEGBV@gtRamdd on a QU display 905. All 30 targets such as
the R4B targety,dfll " REERVERNAIE I RRerfd Mahieo? Menutab sheet target 903,

and print tar et 904 are_vi s_ I ble. If any targets go into an idle
state, then tI"Fé?E‘i‘tW e&H 18 I ERVER 'eNULL, 10} 5 1o need for a sumary target
as in the LCOERNRanpl e. | nput fromthe user can be
predeterm ned on the client side. It is up to the client to deci de at
what |evel it pauses for user input. The server, on the other hand, does
not know 35 BEGEWdawePiaifput event occurs. In a preferred
enbodipgent of rﬁé"&xt ("RSSTEMD AT, 2k Qg}ﬁﬁa@qsoftware devel oper to
use a granmar t bsgez %ﬂ% rset ‘of C programming | anguage to create
user interfacd®® ntry & scrlptlons One skilled in the art wll
readi |y appreBNBte t hat other | anguages such

as Ada, C++, and proprietary scripting grammars may be

used instead of or in_conbination with C The following is an exanple
of a C based BEGR¥sigmePair) CAPl gramar (C based)
25 moText("KSYSTEMTIME"); /* System Time */
moEBntryTime("systime™);
END
END
30

return CHOICE_NOTHING;
}

The inner BEGIN...END pairs represent small LCD screens, i.e. virtual LCD screens.
35  While the outer BEGIN...END pair represents a group or cluster of small LCD screens.
The pairs and clusters may also be represented as a tree of array function pointers.
A pair may be coded as one function, and a cluster function may contain code to register the
function pointer of the pair. The function pointers are collected in an array and may be
executed in any order.



5 A sanpl e code section is shown that denonstrates the simlar

structure of the CAPI , grammar with the C | anguage. int 10
server Setup (void) ' BEG N( asscd ust er Savabl e)

BEQ N(t ext W& 9914660 noText (" KSERVERNAME") ; /* Ser ver p&NgAieosif6790
moEnt ryText (" XJ7 SERVER', NULL, 10); END -

BEG N( dat ePai r Fordfrger displays, SEtheast GUKSREPIhEA/IMKE virual LCBYsthy Bodl@cd fito
noEnt ryDat g " sysdat.g” meP.

X t . ND . .BEG.N(t L r) 25
moText (" e fner SEGIN, FNFL Py represents lines ifyadialps b (b JUEE o )
END BEGINEEDNI3fair will representatdialog BbiCitsel. NOTHI NG, The i nner
BEG N...END pairs represent small LCD screens, i.e. virtual LCD screens. 35
While the outer BEAN...ND pair represents a group or cluster of 'small LCD
screerfs. GIN... END rs and clusters nmay al so be represented asia
tree of array function pointers. A pair may be coded as one function,

and a cluster 11 Qn .contain code.to regi ster the funct,ion
poi nter of t hegg:g’ﬁ&:‘wiéﬁﬁ@ﬁ W?ﬁ%ﬁ“ﬁg@ﬁsm%“g Oimaf’@ét"édhq ff orReammine and
may be  languapseThé fuflowmingin i typichédefinition of the operators:
10 #define BEGIN(funPtr) \
begin{funPtr); \
{
#define END(funPtr)\
. J
15 end();

The begin() function takes a function pointer as a parameter. Inside begin(), the function
pointer is de-referenced and called. The de-referenced function pointer performs some type
of setup operation, then the function pointer is pushed onto a stack for end() to use later.

20 The end() function pops the function pointer off the stack and performs. a table
lookup for a corresponding ending function that describes how to shut down the code
block.

The following is an example of an actual code section:

25 BEGIN(textPair)
END

BEGIN() starts and textPair() is called. TextPair() clears the screen and sends the cursor to
30  the upper left hand corner of the screen. The function pointer textPair() is then pushed on
the stack. END() executes later and the function pointer textPair() is popped off of the
stack. The function end() performs a table look up of textPair() to find the complement
function. The function endTextPair() is found in the table. EndTextPair() is called and
collects input from the user.
35 When BEGIN...END pairs are nested they form a cluster. A cluster is a grouping
of smaller BEGIN...END pairs. On a GUI display, a cluster is equivalent to a dialog box.
The function pointers that are passed as parameters add to the flexibility of the
systemn. For example, there are several functions with the suffix of Pairs in the previous

examples. The functions textPair(), datePair(), and timePair() call a generic function called
{

-8-



For | arger displays, such as GUI displays, these virtual LCD screens

coal esce into di al og boxes. The inner BEG N... END pairs represents
lines in a dialog box. The outer BEGAN...END pair will represent a
di al og boxWPr98@pg60 5 The BEG N...END Operators PCT/US98/16790

BEG N...END pairs are inplenmented by means of macros in the C progranmmi ng
| anguage. pairQ). f Thisdsiangexampla dfygbstraction efherd & ifmavtiofi dah ebeopestamioeds for anyO

#efi ne BE% q{é@r) \ begi n(funkPtr); \ {
#define E un end(); The begin() function
takes a function p0| nter as a paraneter. Inside begin(), the function

poi nter i spyd befafdrs €d- The de-referenced function pointer
perforrsrs Se up operation, then the function pointer is
pushed¥onto a stack for end() to use later. 20 The end() .function
pops the functiThe pgermbsr IR ELSBe afd EMDHENhayebé Mefifed spetifically to fit kigokup
for a corres*cl)on.dl ”f!oe&gﬁl{%ﬁ function that describes how to shut down the
code The following is an exanpl e of an actual
code section: BEQ N(t ext Pai r) - END BEGQ N()
starts and %ﬂéﬁf%r()lfl s called. TextPair() clears the screen and sends the
cursor, to 3 t he er left hand conmer of the screen. The function

poi nt dP texf‘ﬂ%ﬁ’?e@LSEE ¢ffen pushed on the stack. END() executes |ater
and t he funghéfiie BNIDIR oF nbdinlgPai r () is popped of f of the stack. The
function end() perfornms a table | ook up of textPair() to find the

conpl enent )
On other applications, IF and ELSE may be redefined to allow unconditional traversal of

both branches of a conditional branch.

15
The BREAK Operator

The Break operator takes the program execution to the point just past the nearest

END macro. Because the BEGIN and END macros may perform some behind the scenes

20 operation, BREAK was developed to properly shut down those operations when trying to
break out.

CAPI Screen Primitives

25 Screen primitives are identified by their prefix, mo (malleable output). They are
named for reconfigurability. For example:

BEGIN(selectPair)
moText("KPRTSTARTPG"); /* Print Start Page */
30 mokEntrySelect("PRTSTARTPG", "KYES", "KNO", NULL);
#* Yes, No ¥/
END

The function moText() takes a language key parameter and outputs a localized string to the

35 screen. MoEntrySelect() produces a selection choice list. The first value is a sysdict key
that is used for obtaining a default value and writing back the value into the sysdict. The
other strings are language keys whose localized form composes the choice list. The NULL
designates the ending parameter in a variable argument list.



function. The function endTextPair() is found in the table. EndTextPair ()
Is called and collects input fromthe_ user. 35 When

BEG N...END pairs are nested they forma cluster. A cluster is a grouping
of smal | er wBEG¥/Me60. END pairs. On a GU display, a cluster i pcqasoyféept to
a di al og box. The function pointers that are passed as -

paraneters add t
are several funéc’l?l j‘gla{fbﬁxﬁ [Q%e Sut @Lg J}ethﬁglnrl% | nﬁt{”ﬁm reV|"gﬁEsaéﬂjm?wm]i ore
exanpl es. fRarbiiase cystemaization: BT example 20 applicatign may yvapt £ fhe onpmut fo

gener i ¢ f unetd thih 6l deStshation, e.g. multiple virtual LCDs or it may want to record a play back
This (ﬂsﬁ e of Fbstr tion wher

funct i on cHk- b%@?eﬁrﬁ%@fm?&m%mp B &fagt ‘ﬁ%’eﬁ' appearance ofecgsplay
| F. . ELSE. . pithitivés iSyleteanined by %he client application. WovPlogrly gives bints-andmugBestiond

ENDI F may application. For '
exanpl e. Qﬁhgfgdn%gag% &} W#‘n&% afnl‘ltselgé}?o]p I ne ELSE el se #def i ne
ENDI F /* nothing */ On other applications, |IF and ELSE may be
redef i ned %&W&%@nal traversal of bot h branches of a
condi ti ona ranch. 1 The BREAK Oper at or The Break
operator takes the program execution to the point just past the nearest

END nmat 0. Becalnsthet previBRGerhmypies, Ehlixtivrcpastersayempepdsssdmmo BEGR rithesde.

scenes 20 g mg@@f@&.ﬁ@,@ ar$l§'éé§s SPSrufivEl ARk Lo a&'a&a@@; ANLiARYInfifiase

operati ons reen Primtives
the behavxor of mo primitives or nested BEGIN .END pairs. The mo functions are

designed to be directed by associative primitives. The mo functions observe certain status
set up by associatives and attempt to conform to them.

15 A second purpose of associatives is to perform implicit operations. For example,
cluster associatives implicitly position a "save changes" screen at the end of a group of
setup screens or an implicit OK button.

Associatives can also be rewritten for customization. For example, if a software
developer is porting from a small screen LCD to a GUI display, the cluster associative is

20 rewritten to create a dialog box instead of a series of screens. The pair associative is
composed of two mo primitives to create a line within a dialog box. '

The following is a description of a server/client communication protocol in a
preferred embodiment of the invention.

25  Description of the Protocol

Instead of computing all of the layout details and managing all of the user controls
on the server, CAPI offloads the User Interface (UI) interaction onto a client application
(e.g. an LCD display client on the server, or remote applications written in Java). The

30 client application communicates with CAPI nsing the protocol described herein.

CAPI can support remote applications on all platforms which understand the unified
protocol. Multiple UT's of all varieties can be driven by a single protocol even though they
differ in many ways.

The communication between the client application and CAPI server can be viewed

35 as a request-response dialog. Each time the client application requires the next screen, it
sends a screen request to CAPI and CAPI responds with the description of the next screen.
The client must supply the handle of its current screen in the request. The protocol also
pays attention to user input from the client application to CAP], so the server can keep track

H
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25 Screen primtives are identified by their prefix, no

(mal | eabl e output). They are nanmed for reconfigurability. For

exanpl e: BEG N( sel ect Pair) moText (" KPRTSTARTPG'); /*

Print StarER4d%60 30 noEnt rySel ect (" PRTSTARTPG', " REERISISNKBD’ , _

NULL) ; /* Yes, No */ END The function noText ()

takes a | ®fouldge sdtesh pasendedt ahe avxt eqhgstt SPasiblc sdgnestd imtudengnéx stfeen;35

screen. ME >t . i gj.ce list. The first val ue
DRMid Sl EE dedcchl 8 B Serh, 2 B84 BdmROH

Is a sysd Uged 1 or abtarn ng a default val ue and
writing back taluesifrom thetRaranhetersManpgen are tandled in thepsamer maaner.n giheglient

| anguage ka%%ﬁ%caﬁ@x??&dk %C?dlﬁezﬁ‘auésQ o aCRINROSRE rédudstCdidl CAPY kéidds bhEle aNdhde -

desi gnat es e endi ng paranmeter in a variable argunment |ist.

On any Spl FeIRORYA oraRIUefA¥E Te8PRMSPt y of these np functions can be rewitten
al | owi ng for arbitrary custom zation. For exanple, an application may

want to rjgi rgbihe output to nore than one destination, e.g.
mul tiple o or it may want to record a play back file. CAPI
does not enforce any no display. The exact form and appearance of display

o Primtives hacdglRiildRitdRey fBPedh! A syBRPIoRPldcAled A noRMoclifkdy,es
hi nts and suggestions of the forman pearance of pr.l rlntLves and
sel ectllonschoice in selectiomiists, 48d serean (Clusterer pAID; keygs used by CARl fo fdegtify

previ ous examRl 7 scieehs.t Keps BRI b hfaniplated 88k ahd retriBiedl By thelRsaneter
function wqtgers are a class of primtives known as associ ati ves.

Associ at i % | uence the behavior of nmo primtives or nested

BEG N. . . END paiThere afaaworparfsun eschdeey, the set key and thedatgkexi Usingalotineleioma@ by
associ at i L, d 4 HeuiRe § ' Y BeWafali@yn status set
p- by assoy it pilb RYEDT SRR SHNEE RSy AREDY el

. A second
pur pod® of assdehBlhaydyes wpeolfyaiues g pemerical. 39d Booleaps Beggise é@?acﬁ‘ﬁ"e ,
cl uster asmeeab aifbriesioh HR!lbcalizationpAs btkingdseat fosthi elie dngen bespre deealizd Hyhe end

Assoctat | Joeserysr. Eos St iR Ebdortie s Ricel ibita ?éeﬁ?%%?‘%x%%ﬁ%f most
sof twar e tell the seeervhjprchoise jitos isettigg.f Tbenchiens applicatioey ssads bach the key of the
di splay, tdgicelss thle) AR FHadlskNding Back the localized selection string (e.g. si (Spanish)).
20 For numerical values, there is no key associated with the value, and the client sends
back the value.

Client Profile

25 Before the CAPI server can send back the description of screens or respond to any
requests to the client application, the server must know what the client can display (i.e.
whether the client is a two line LCD, five line LCD, or Java GUI application which can
display long strings) and in which language the client wants the strings and screens to be.
This is called the Client Profile.

30 The client application employs the following format in performing the client profile
handshaking:

From client to server:
35 #GETPROFILE#
Tag . \M_ Value \n_
Tag_\t_Value_\n_

Tag \t_Value

-11-



20 rewitten to create a dialog box instead of a series of screens. The

pair associative is ~ conposed of two nD primtives to create a line

wi thin a dial og box. ' The following is a description of a
server/ cl i wai9sgiaggpuni cati on protocol in a preferred epbprichBriboCf the
I nvention. 25 Description of the Protocol | nst ead of -

conputing all of the layout details and nmanaging all of the user controls

on the server, CAPI offloads the User Interface (U) interaction onto a

client appiremaeiverbacktocliepe. g. an LCD display client on the server, or

renote applications witten in Java). The 30 client application

communi cates_wW th P ing.th ot.ocol described herein.

CAPI can su%me%@%ﬁé—ipé%ﬁF%@ all platforms which understand the

uni fieg protocol. Miultiple U's of all varieties can be driven by.a

si ngl e protocol, even_though. th r%: | . . )

The communi cat i%snanbemgn&f [fes ?%} %enlfmgdap l{:écagx?% nnrhgﬁ'gy%ilﬁlfe%g"g ésaﬂ‘ebe

vi ewed 35 langnegathatthe ekient isgspontocdisfilay, eg. EiglishUSi Frenclih or Getraam. Theplalueat i on

requires t i55E8Hs tht the ASHINPside S WRANEAEY Bfidne ICLEATE ATl CAPI
fﬂfﬁgﬁ#‘@é"%ﬁegﬁﬁ?pﬁ*ﬁmﬁf haied %

t s
responds w of the next screen. The cl1ent must
supply t hee- defelPex29s LEDZx g or G- screen in the request. The protocol also

pays 3ptenti on AferusaknienRidéivés Bendgh and vhlasl, ivgHed toCRbkethe @ldséitimatchaot he
server ca

k k . . .
STor S e e profifefgna gotprn he profle hapde. oI it foss nqtfind an st string Size ey 1
request s iiniobksifer a steing size showter than the reguaestedours. Jortheease 9 dangnage; & refusns menu;
and ascentgf RERIERE!: Bnglishintl o eEng‘iﬁh\gfqﬂi[, \WeFentifn@ Brl (BE sPRERTEMR seNRP dHBfesal €

handl ed i n_t he same nanner.. application sends a val ue
request orallmkapvin tags ond pRkRgwevalil CAPI sends back a value 5 response
or a 48l Ug i aV@I]:thGIE&hﬂﬁ@piication then d&ﬁvst?) tt&hl?il&;ﬁl&%fiandle and uses it |in raiiﬁes’tﬁgi) s an
associ at e of .each.text strin t 0 i n- local i.zed), 10
choice in sgﬁéscﬂ‘_{)%n?gss?%‘?ﬁéenscfné%r g?e% a?&sﬁ% é?‘ tgrql%gda?é}% tﬂ(SI) r|oéﬁ)ﬁ(fg%/“hll?esoqused
by CAPI t ctirdimfflihg. The clientzpplichtion showl parfosmthe prnﬁf}sreaneét eveny sesgian fudtat ed,

stored, andefSkddcsiRcughy bicakseths prdfictandle might vary from different server versions.

20  Validity. Dependency and Propagation

Validity indicates whether a parameter's value is consistent with the comect
operation of the system. For example, a negative value for a polling interval is invalid.
Sometimes the user can only select from a few choices, making any other values invalid.

25 Dependency controls whether the user can change the values in a certain entry. In
the present protocol, dependency lists are sent to the client describing the dependency of an
entry or a menu item.

Propagations are triggers which are activated when the user changes some values
which cause "chain reactions.” An example is when the user changes a value on the current

30  page, thereby causing values in the pages encountered before and after to be changed.

| Validity is maintained on LCD CAPI platforms using choice lists, numeric
selection, range testing inside CAPI, and some programmatic C functions in the screen
description files. Additionally, control flow dependency is used on LCD platforms rather
than dependency lists. Therefore, CAPI skips the screen if the condition is not met.

35 Validity is the responsibility of the client application on GUI platforms. The
protocol includes either all the possible choices (e.g. moEntrySelect) or the range of values
the user can pick (e.g. moEntryNumber) for each entry. The client application validates the
user input before sending it back to the server. Parameter Manager also validates the input
on the server side.

-12-



Manager . There are two parts to each key, the set key and the
data key. Using dot notation, a - key is in the formof S.D, where Sis
t he set ke)‘vand D is the data key. 15 CAPI" has three types of

val ues: strlﬂa?“‘wﬁ?reri cal, and Bool ean. Because the client PCT/US##67990
information on |ocalization, all strings sent to the client have to be
pre-localized by3UlI applicatibes wertependeayrlistsitanipdciyateigry ohy) esirieg and sbbiretsi on
froma sel | ” ' ME e W choi ce
s st heh S EonlidndSeeiok BRE, Ffhamete, yhithe pAfel YOOt Bighfled ik
choi ce (e. the qonfigyration endtiestim e Paeatial Post $rtemxpagnerel dgactiviatedd sel ection string
(e.g. si (Spani Phgpagatédh is performed on BE sEVERHEC A NGt onalie chdiesiRe! WhGieldtY
associated with the value, and the, client sepds ba(ik t he_val ue.

O i ent Pr oPFOREBEtoBEocEurs, the servepspRiscuRdaies okhe Yalponto the Pliead Thakenthis |
descri pti onespbnsikie fansfreshingahedisplay. OThawpdate is as follgwe:st s to the client
application, the server nust know what the client can display (i.e. -

whet her the client is a tw line LCD, five line LCD, or Java GU

appl i cati on #HPPATES#NW_ di splay long strings) and in which | anguage the
client want sgiN§ $fafdeNdS and screens to be. This is called the Cient
Profile, 30 - The c¢lient application enploys the foll ow ng formt
in perFQr m né-\{'-lz’l@)’e-i\ti—gﬁ]ﬂ’epr]ofi | e handshaki ng: Fromclient to
server: 35 #CGETPROFI LE# Tag \t_ Value_ \n_

;I'ggg} It 5?1/? l lll?oté r![fthe value of a selet;lgl%%-ié I???¥,allhlusemdicates the client should e'?gs% r&cs&royc% rlisEaC K

The #UPDATE# is immediately followed by a #RETURNOPTION# (the new choice list)
with the corresponding key.

15 The update is easily performed if the client does not store any keys and values other
than those currently displayed and the update does not affect the current page. When the
client requests a new screen, the values in the new screen are up-to-date, so no special
measures are required.

When the client application keeps track of keys and values, it changes the stored

20 value in memory and refreshes the corresponding display upon receipt of the updates.

The most difficult part is when the update affects display and values of the current
screen. This scenario requires Direct Mode or Component Level Event Driven.

Direct e
25 _

Direct Mode is similar to the "Wizard" in GUI environments. The application
guides the user, one step at a time for each screen. Upon completing a change to one value
or reading one message, the user can click on the NEXT button and go to the next step.

Propagation is easily achieved in direct mode because the client only receives one

30 pair at a time. Therefore, propagation on the same screen does not occur. Also, flow
control is totaily controlled by the server, so no hiding or graying out of any components of
the display is necessary.

Direct mode is activated by the "direct” tag in ##CREENRESPOND#. All client
applications must support direct mode.

35



——

#RETURNPRORLE# \tProfile_Handle 5 As an exanple, the tags

can be lang and | ocal Size. The value for the tag lang is the | anguage

that the client is trying to display, e.g. EnglishUS, French, or Gernman. )

The val ue WO99/1466¢ the tag local Size tells the server the dicapidgngioge and
10~

whet her the client is LCD or GUJ, e.g. LCD5x20, LCD2x16, or GU
After the gg enf | Bosnt et nd values, it tries to | ookup the
cl osest match to - the client profile and return the profile handle. If

it does not find an exact string size match, it Iooks for a string
si ze shorter t hBuoritgronmal CAPI etiemserver intdrivtiong sie afly imeghnclient kdnds datk NS
t he def aul ' I ' | Ng: .the syste The
server ign%erqggﬁsﬁg_gghs&hﬂ sn%'%he@g{sﬂ %%ﬁ ﬁ%‘gﬁgr&m&g%‘/%ﬂﬁe e t%goyt% anoteT  The
Cli ent Appsereen: i Shistin@lsosthe oaly time they elient appligativhds srpecting snything fromedbest i ng
screens ange gt ings fromthe server. It is advisable not to hard code the
profile handle qr i store it offline. The client application should
performthe pr o%HSB Jiffers deom thediopmalsitgation. (Bagh tme the useroghangesanyding Abugh)

because t heresdeshibuetofahe thentbgids buck the fvaReidis fifytigabises eTCservds BiefRénd 20

whet her 5 SRR P B hERAHEAER vplue pxqipnge soptmed SplEps Yo WogREE o,

of t hel@yswithntheruureakssmshesaves thevalogsyand prbeseds torthengxobdreang i nterval is

i nval i d. EREPLiL BBaleli By WROCIAAB HIHICREERRESPORDA Tew choices,
maki ng any ot her values invalid. 25 Dependency control s whet her
the user can change the values in a certain entry. In t he present
protocol, TeperiesleyAtensts are sent to the client describing the dependency
of an entry or a menu item Propagati ons are triggers
whi ch are activated when the user changes sone val ues whi ch cause

"chai n1¥ eact i onThe'server maxoptasionaliyiead infoanatioar wetingy @sd srroningssages tolike
current 30clienPRO0IdioR A6 aRY rzilss Is&eea/aisﬁf\i}y | Thel QRnPAFHSaRR G Yepehdsle ¥6f Or €
and after gigbe cpﬁpggd. s _ falldlt I.s (i ntained on LCD CAPI
pl at for s HSPIAYINE fnguishing thespaessages from thefegpips 4isplay., Fge eXa0Rle. 08  nsi de
CAPl, and Glbilexpplicatjoanth@tset niayf e ah iinfosnationdl igessape @ar pop-up diddspcboxphndn

tat her | CbiniifkrotmesOiled O o' ofpERPBOG Yiadh oiaC ulle AT BEAD, o
condi t4®n 1hs usesipresses a mpepu bution to see a\Rgsiage Of thesinforpationsetean ifer informatignal he

client appfdegsagésp dr Breséds! thdmeind BEttBh: agalth® see wamth@taﬂd? @lroksnéd HIRASscREehSIEr

all the posshgre choi %brée . moEntrySel ect) or the range of val ues
the user cXH?pBeckApRes: Nurmber) for each entry. The client

appl i cati on val Esthtdisplayrerea is referradgeas a mpget. Thd dlieat appliditiog sipplizadhe taget he
server. PagauntRls MHRAIE aretd i 3hdnt@teRs ridtost ML tells the gei&zk_rtxﬂé tarfet \F6F

si de.

25  which the next screen description is intended. In each screen response, the server supplies
a target tag so the client knows where to display the screen description. If there are any
informational messages, warnings, or errors, the server sends two or more screen
descriptions. All screen descriptions are directed to specified targets.

The message flash differs from all of the other targets. One example of a message

30 flash is: "Configuring Token Ring Hardware. Wait 1 min." After receiving any message
flash, the client application displays the message to the user and waits for the server to
signal that it is ready again. The server also supplies 2 maximum timeout with the message
flash target. If the client expires on this maximum timeout, it can send another screen
request to the server. The client application considers the server to be down or the

35  connection lost depending on the number of timeout expirations.



QU applications use dependency lists to deactivate (gray out) entries and

t absheet s when certain conditi-rons are not nmet. For exanple, when the
Par al | el Por{) s disabled, all of the configuration entries in the
Paral | el POYP %6 ﬁ?) page are deacti vat ed. Pr o pRETUSIBI16TD

performed on the server side and not on the client side. Wienever 5

pr opagat i oetaiis of the Prdtecoter ver sends updates of the values to the client.

The client is responsi bl e for refreshing the display. The update is

as follows: #UPDATE#_\ n_ . Key_\t_Value 10

[ \n_Key_ \t_VafThesyntaq of the protocoNscevered inttwe s¢étione The firstis (thecpriotonoli from 2 2#,
this indi C@i@@xeht*"ﬂ)lpﬁ&dﬁ%ﬁtto fQeivdr ACAPH ahl TeCRbrEis! the tprotocol fronI lafc $ElPATEH

is II’TTT'EIat

a #RETURNOPTI ON# (t he new choi ce

with th QFP@FFBO\#S"&'@%/‘ 15 The update is eaS|Iy perforrred,lf
the cli ent does not store any keys and val ues ot her than those ~
currently displ d d e t Qes nt -page. \Wen
t he cli en%?"'eqf)g&e@s%@aﬁ c?‘?‘@& ar{c‘iﬁén_v% %% Wﬁ%‘é een are
up-to-date, so no speci al neasures are required. When
the client appligalt e §\ACK 206 dSBMReART RN old saﬁﬂanaésar{d
stored 20 val ue in nmenory re res correspon di spl.ay upon

recei piCof NEWLINE ghaacter is Yused to mdlCate'l‘h“e eﬁ@)s"cf & tokep cleFt ?P&r@eb?léglﬂﬁé‘ﬁ t he
updat e af f egddabitliysPAB)hancteisate iaGodiced AAhe begirig of a line ﬁf:greﬁae intihtation.

D1 ot Moad i3glent appledion EREs gl or R RRAER, cevﬁhh# ik oS 0 0 1

envi ronnments. The application gui des the user, one step at a tine for
each screeniehlfRe SRR S8 Bihidhof Nange to one val ue or reading one
nmessage, the user can clTcK on the NEXT button and go to the next step.

Propagéglon is easily achieved in direct node because the client only
recei ves one SOTheptalﬁerm dhitifked ltlliBExeq'ﬁbﬁrBi qirst, semamgagat Cﬁemohoﬁtmeaﬁcarmhdicreen

does not ¢ is. to by .the
server . so T s seth, Ay i Abnaicy Tyt Biea AR} Reb SR itetllR, )
i's necessary. Direct node is activated by the "direct” tag in

#SCREENRESPOMMi4# A PraFlé @thdle \n_  @Pplications nust support direct node. 35

20 [Tag \t_Value \n_... Tag \t_Value_\n_]
#SCREENREQUEST# \t_Target_Screen_\t_ScreenKey_ \t_WhichScreen

The “tag-value” list is optional and it provides a place for transferring extra

information from the client to the server. The server ignores all unknown tags and values.
25 The keyword #IAM# requires one parameter, namely the Profile Handle, obtained
from the Client Profile Request. .

The #SCREENREQUEST# keyword has three parameters. The first parameter is
the target screen of the client’s primary target screen, e.g. setup, the second is a screen key
of the current screen, and the third is a command for either previous or next, with respect to

30 the screen key,

Besides screen requests, the client application can also request the following

services:

Get Parameter Value: used to get a parameter's current value.
35

#GETVALUE# \n_
key [_\t_key ...}

Set Parameter Value: set a parameter's current values.
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-13- Conponent Level Event Driven (CLED) .

During normal CAPI client-server interactions, the only tinme the client
sends back requests is when the user is finished with the current
screen andwo9ttdégong to go to another 5  screen. This is ywh5esdshgregn! y
time the client application is expecting anything fromthe server.”
CLED differs fromthe normal situation. Each tinme the user changes anything -
or presses a button, the client sends back the value it is trying to
set. The serveHSETWARUE#H{d\ tag]l \n_back the updates. This back-and-forth

val ue exchangekﬁgq{ g?gg{\ﬂq&gl\ttmeq“er is finished 10 with the current
screen, saves the val ues, and proceeds to the next screen. .

CLED is activated by the "cled" tag in #SCREENRESPOND#. Tar get

Di spl ays Area There is an optional td§'feld aftt¥SETMAIUEMSI onal |y send i nformati on,
war ni ng, and ror, nessages to client in addition to the regul ar

he
screen displ a .heﬁ%gsc‘r‘?& tegxaﬁpiﬁgg)tc%n is responsible for di spl ayi ng

and di stingui shing these nessages fromthe regul ar displtay. For exanple, on
a GuU | pEaAhlels Vhfie . ; i ST AN lﬁmé a
pop-up di al 03@ 01; an%’jﬁp&Z \%ﬁﬁlshgfn?%t?@gﬁerq@édsg g‘é on gﬁ%tp er t?%gdg?’

pop- up di affgpibylue. \W\hile on an LCD display, 20 the user presses a nenu
buttomg o see a nessage on the information screen for informational

nessages, or p%&ﬁ%{iﬁ#rﬁnu button again to see warnings and errors on

alert screens the warni ng LED fl ashi ng. Each

di spl ay area isMkéefekeyo.Jas a target. The client application supplies

t he target screen as a required paraneter in each screen request.
This tells the server the target for 25 which the next screen description
i s intended. @9t FammetesdpfaEpationsgrs RagmeteR iype.dergsh, readHynte gt a target
tag sgg he client knows where to display the screen description. If there
are any i brn@.b%(\rr}al nmessages, warnings, or errors, the server sends
two or nore scre —“descriptions. Al screen descriptions are directed
to specified taMgkts{ \n key..] The message flash differs fromall of

the other targets. One exanple of a nessage

Get Profile: get client profile handle for the closest matched supported localization and
20  display.

#GETPROFILE# \n_
tag_\t_value [_\n_ tag_\t_value ...]

25  Server (CAPI) to Client Protocol

The server side of the protocol are responses to the client's requests, The most
common response is the #SCREENRESPOND#.

30 #S_CREEN RESPOND#_\t_Target_Screen_\t_ScreenKey_\n_
[Tag_\t_Value \n_... Tag_\t_Value \n_]

... Screen Description ...

Tags include waitForServer (used with target mesgFlash), active,
35 direct and cled.

-16-



30 flash is: "Configuring Token Ring Hardware. Wait 1 mn." After
recei ving any rressage flash, the client application displays the
nmessage to_t he ug and waits for the server to signal that it is
ready agai WOPH&%erver al so suppl i es a maximum timeout wit RCTABHEISRge
flash target. If the client expires on this maxi rumtineout, it can send
anot her scmaitHorServer: pampetes is inanithef midliseconds.The cl i ent appl i cati on

consi ders the ? erb%é&ﬂsﬂ&%xﬁédﬁoh?ai%rscr@é?nnemiOn | ost dependi ng on
t he nunber of trmeout expirations.

- 14- e.g. waitFoRSeryer 6000 maqes wais feserver to get The syntax of
the protocol is cqgﬁy%mhnw{[m@mﬁﬁmgﬁ&mﬂ'msm(pt is the protocol from

t he clhent applicatjon to the server (CAPI') and the second is the protocol
fromtfe server guilli ﬁ%gﬁ)‘m %o the client. Note: \t_
denotes a TAB char acter and _\n_ denotes a NEW.I NE character.

The 1o NERRRE ehlpdRBY, B0 aRr bl Byl LOKRESp Ahob B A 1= 2",

debuggi ng and false meansdtidamihe itarget dismiycasen t&@prdrcgbla,r @gi tke dawn adpap dinleg

begi nni ng of aygikne to provide indentation. The client application
|gnor§8 all of the TAB characters at the beginning of a |line.

Client¥to Server (CAPlI) Protocol 15 The Cient initiates the
request bydirettt Ghe peadidirecttivde @ ONnt Profil e and ot her information to

t he server. Af{’a?s%rﬁe%&dfr@c@%%ﬁ@fsi%is sent, it can begin its request for
Screens. . )

If a #SCREENRESPOND# does not contain the direct tag,

it is defaulted to be false.

15
cled: true means CLED is ON
false means CLED is OFF. _
If 2 #SCREENRESPOND# does not contain the cled tag,
it is defaulted to be false.
20

All client applications must support Direct Mode.

In the CAPI screen description, there are three layers: cluster, pair, and mo. Mo is
the basic primitive, e.g. text label, entry box, selection list, checkbox, and buttons. A pair
is a collection of two mo’s, usually a text label and an entry component or display

25 component. A cluster is a collection of pairs.

As disclosed above, CAPI does not enforce any mo display. The exact form and
appearance of display primitives is determined by the client application. CAPI only gives
hints and suggestions of the form and appearance of primitives and selections. This is also
true for pair and cluster displays. CAPI only provides grouping hints and information.

30  The client application can and is responsible in the actual layout of the components. The
client application ignores and skips unknown clusters, pairs, and mo’s.

A cluster corresponds to a group of related screens on LCD platforms, e.g. all the
screens in a Server Setup submenu, or a single page on GUI-based platforms, e.g. a server
setup dialog box.

35 AsscCluster is a regular cluster block, and asscClusterSavable indicates a Save
Screen or Save button is required when the user tries to exit the cluster.

-17-



#1 AME_\t _Profilel _Handle \n_ 20 [ Tag\t _Value _\n_... Tag \ 't VaI ue_\n_]
#SCREENREQUEST# \t Target Screen \t _Screenkey_\t, _\Whi chScreen
The "tag-value" list is optional and it provides a place for transferring
extra wo stseoat i on fromthe client to the server. The serxRbsiddPr €s
all unknown tags and val ues. 25 The keyword #l AMf requires one
parameter, & B'lo&l@e Profil e Handl e, obtained fromthe dient
Profil e Request. The #SCREENREQUEST# keyword has three
parameters. The flrst parameter is the target screen of the client's
primary tar SSEGINHOR hsscCl@bter istOlusttiSavaie ad is a screen key of the
current screen, and the third is a coonmand for either previous or next,
with respect=to 30 t he screen key. Besi des screen requests,
the clif%ent #END#. M ion can al so request the foll ow ng servi ces:
Get Paraneter Value: used to get a paranmeter's current.value. 35
#CGETVALUE# \ n key [ _\t_key...] Set Par anet er
Val ue: set %1 dapctesORringhesyntaxpie.val ues.
- 15- #BEGIN#_\ asscCius?éE\TVAl#ﬁb#\ﬁ _tag]_\n key_\t_val ue
[ \n_key \t 6@ ue ...7T Ther€ is an optional tag field after
#SETVALUE#. These tags include tenp and cancel.

10 #BEGIN#_\t_asscClusterSavable_\n_... #END# \n_

MenuScreen is a regular menu or tabsheet, and menuScreenSavable requires a save
screen or Save button)

15 Menu Block ::=
#BEGIN# \t_menuScreen | menuScreenSavable_\n_

#END# \n_

20
MesgScreen puts a message screen up with an "OK" button. The user needs to
press the button before it proceeds to another screen. mesgFlashScreen is the same as
mesgScreen with no "OK" button. It can be taken down by the system at any time.
Currently, GUI applications get the message block description directed for 2 message target
25 area.
Message Block =
#BEGIN# \t_mesgFlashScreen ! mesgScreen_\n_
30
#END# \n_
A pair corresponds to a single screen on LCD platforms. On GUI platforms, a pair
is usually a line in a dialog box.
35

Pair Block =

#BEGIN#_\t_datePair | timePair | ipPair | textPair | selectPair_\n_

{

-18-



Get Paraneter's Valid Options: obtain the valid options for the paraneter

and its default value. 10 . #CGETI OPTI ONE_\ n_

\t_key [ \‘ﬂegﬂ 6 ] Get Paraneter Information: get paraneter
type, |engt 4&89\/\/“ te etc. 15 #GETI NFO#_\ n_  PCT/US98/16790
\t_key [_\n keg Get Profile: get client profile handl e for
the cl osest supported | ocal i zation and 20 di spl ay.

#CGETPROFI LE# \ n_ tag \t _value [ _\n_tag \t value ...] 25
Server (CAPl) to CIle t Pr qt ocol The, server side of the
protocol are re&ps e peis theditle| forthe curreng cluster {whieh cangentain several sgregpm

response l%nmﬂml‘dﬂiw eon@ﬂ-basewspmm \t_Target_Screen

_\t_ScrgenKey \ Ta \ . a
~Seren Dosch LR MoTtic s the-te 4F i e h80p Sityeo PRSP o, 006 i ¢
tar get nesgitash) theasamewh;stesare not ghanged. Forl G3J1e,dMoTitle is used to set the title of

- 16- only the menu screen. -

MoNoTitle is used when no title is desired in the current screen,
10 Cluster Title Statement =

clusterTitle_\n_
Key_\t_Title String_\n_

15 moTitle Statement 1=

moTitle_\n_
Key_\t_Title String \n_

20
moNoTitle Statement =

moNoTitle_\n_
25 MoText puts up a text string on screen.
moText Statement ::=

moText_\n_
30 Key_\t_Text String_\n_

For each entry (query) and menu item, there may be a dependency list attached to it.
KeySignValue ==
35

key == value | key != value

DependancyList ::=



wai t For Server. paranmeter is in units of mlliseconds.

paraneter 0 nmeans do not need to wait for server.. e.g.

wai t For Server 60000 neans wait for server to get r eady
agai n, w t W9%tdsionum ti neout of 60000 5 m bei/aSaRey = 1
m nut e. active: true neans show the display area if applicable, -
e.g. put up mﬁRE } 0X. ) fal se neans hide.the target
di splay ar egﬁlB apppfgg‘gogfﬁxg. g. take down a pop dial og box.
10 direct: true neans direct node is ON fal se neans
direct nmodedofEsigri= | f a #SCREENRESPOND# does not contain the
direct tag, it is defaulted to be false. 15 cled: true
means CLED is ON fal se means CLED is OFF. - - 1f a
#SCRBEBRESP®RepBigtiVelne h & & BoolFaprBediExmyl EBodlEgpr BoolExpr it is defaulted
to be false. 20 Al'l client applications nust support Direct Mde,

In the CAPI screen description, there are three |ayers: cluster air, and
m. M is MpRatryg PRmtives en the sgreen. Each m@ém,ry #nd ﬂyerbjd;sﬂce@ & action
list, checlghoRhe REPrekusé ioQAR thafd clidbd manipulated By PargfblefManggerof two no' s,
usual ly a text |abel and an entry conponent or display 2 conmponent. A
cluster is a collection of pairs. As di scl osed above, CAPI
does & enheEmgDar\Stawmehtspl ay. The exact form and appear ance of

display primtives is determned by the client application. CAPlI only gives
hi nts and suggestions of the form and appearance of primtives and
sel ecti ons. nyyPatens o true for pair and cluster displays. CAPI

only provi dgeyQk OrihiaSeiny (M DepefidansyIas e i on. 30  The client application
can and is rFe?!Bi(l)gsj bl e i\n the actual |ayout of the conponents. The

client appl FEIPHBine &%Eo??%&bRgS% unknown clusters, pairs, and no's.

A cludtber corresponds to a group of related screens on LCD platforns, e.qg.

all the * S%q&s-i Sek nRAY PR r a single page on
QU - based plg%rﬁl_%g ns, léér&?ﬁgﬁgtrédrﬁ\e/&efr M Dﬁ;’eﬁig %ﬂdgl og box. 35
Asscd ust er @%m&eﬁ’égﬁﬂbﬁ\%/@%’w'mﬁ’ YYXMMAYR C ust er Savabl e i ndi cates a

Save SGIRSHng!in SRVermbof the foringt stespuisirgthawiede t he user tries to exit
the cluster. s imiters, e.g. 09/01/96, 01.09.96, 96-09-01
20
FormatStringKey is the key of the FormatString. FormatString
should be treated as another localized string in the language
dictionary or in the Parameter Manager.

25 moEntryTime Statement ::=

moEntryTime_\n_
Key_\t_ValueString [ \t_DependancyList] \n_
FormatStringKey_\t_FormatString_\n__

30

* FormatString is a combination of "hh", "mm" and delimiters,
e.g. hhimm, hh.mm
ValueString in the form of the format string vsing the same
35 delimiters, e.g. 00:01, 16.30

FormatStringKey is the key of the FormatString. FormatString
should be treated as another Jocalized string in the language
dictionary or in the Parameter Manager.



\t_asseC uster |

-17- Cl uster Bl ock #BEG N#

asscCl uster Savable \n_ 5 #END# \ n_ * '1' denotes ORin the

syntax, i g “#BEG N#_\t_asscC uster _\n_... #END# \n - OR-

10 BRI\ ¢ asscd usterSavabl e \n. #END# \ n PCT/US98/16790

MenuScreen is a regular nmenu or tabsheet, and rrenuScreenSavabI e requi res a

save screen or Save button) 15 Menu Bl ock: #BEG N#
#END# \n_ 20

_\t_nmenuSc "&,m%,%gﬁtee.nSavabl e \n

MesgScr een put S

bl ock

bl ock Bescr %xﬁa?‘/ahﬁegﬁwséawpe@a

Bl ock: : =

10

15

20

25

30

35

e.g. 125.0.11.2
moEntryNumber Statement ::=

moEntryNumber_\n_

ssbin’

#BEG N#_\t _nesgFl ashScr een

Key_\t_ValueString [ \t_DependancyList]_\n_

Range

a message screen up with an "OK" button.
press the button before it proceeds to another screen.
the same asmoEntryiPTRSgScreen with no " oK button

The user needs to
mesgFl ashScreen is
It can be taken down by

applications get the nessage
-t ar get 25 ar ea.
mesgScreen_\n_

* ValueString in the form of #.#.#.# where # can be from 0 to 255

* ValueString (integer string, can be positive, zero or negative)

* Each Range has the format

Lower bound [.. Higher bound {@ Step]],
and multiple ranges are separated by commas

moEntryText Statement ::=

moEntryText_\n_

" "

Key [ M_ValueString] [_\t_DependancyList] \n_
Maximum Length (integer string, must be positive)_\n_

* ValueString is the default text, can be empty.

moEntryTextSecret (Password) Statement ::=

moEntryTextSecret_\n_

Key [ \t_ValueString] [ Mt_DependancyList]_\n_
Maximum Length (integer string, must be positive)_\n_

* ValueString is the default text, can be empty.

moEntrySelect Statement ::=

21-
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30

Message



#END# \n_ - A pair corresponds to a single screen on LCD

platforms. Onh QU platforns, a pair Is usually a line in a dialog
box. 35 Pair Block ::= #BEGQ N#_\t _datePair | tinePair I
| pPair | t¥QuUPa46601 sel ect Pair_\n #END#_\ recTrusesn 6790

ClusterTitle sets the title for the current cluster (which can contain -
sever al SCfﬁx%EﬁtrySelect \@h LCD platforms or a single page on GU -based
pl at f or ns) 5 e sets the title for the current

screen onIyK")l'ﬁét V?lﬂ‘@smﬁgfﬂa&—éfﬂ?é‘i’amy ist) Mereens in the same cluster are

not changedChéiogLis8Ul s, MoTitle is used to set the title of only the
nmenu Screen. MoNoTitle i s used Wnen no title is desired in the
current screen. 10 Cluster Title Statenent:

cI ust ebTi t F*é/alweString is the chefegkay: Iffeft bmp®t ri ng_\n_ 15 noTitle Statenent

= the’ﬁi’sT'cﬁél@e-%ﬁl-be used as the H&¥ul} balue! 1 L1 © String.\n_ 20
m)NoTltIe Statement ::= m)NoTltIe\n

ChoticeList ::=

10 Key_\n_Value
[ M_Key \t_Value...]

moEntryToggle Statement ::=
15 Same as moEntrySelect Statement.

* moEntryToggle is similar to moEntrySelect. moEntrySelect can be realized
as a selection list (option list / list box widget), while a moEntryToggle
can be realized as a checkbox or radiobox (radio buttons) primitive.
20 However, the difference is just given as a hint to the client application,
which still has the final decision in how to display the screen.

MoMenultem is a link to further screens in the menu screen.
On a GUI platform, a menu is realized in two ways, either a row / column of
25  buttons or a tabsheet (property sheet). The choice is determined by the GUI application.

moMenultem Statement ::=

moMenultem {_\t_DependancyList] \n_
30 Key_\t_Menu Item String_\t_

Besides the screen description, the protocol covers other request-respond
communications.

35 Respond to Get Parameter Value (#GETVALUE#)
return the parameter’s current value.

#RETURNVALUE#_\n_
Key_\t_Value [_\t_Key_\n_Value ...]
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25 MoText puts up a.text string on screen: noText Statenent

nmoText _\n_ 30 Key \'t _Text String \n_ . For each entry
(query) and nenu item there nay be a dependency |ist attached to it.
Key .Si gn Vvay¢a¥id6ss key = value | key != val ue PCT/US98/16790
DependancylLi st:: = -19-
#REQUI RES# _\t _Bool Exp Bool Expr. : = 5 KeySi gnval ue | &&
Bool Expr Bool | QL,E& ARERY . MbEntry's are the
primtives onﬁ%gﬁ{é&ds%rsggg: _agﬁvﬁgﬁttry %%E#auery linked to a key.
The key r ef ertell the clientapplicationif thepyalugp®#e patl at ed by Parameter Manager. 10
nmoEntryDate Statenent ::= noEntryDate \n_

5 #SETRESPOND# \n_

Key _ Flag __ Value
[ \M_Key \t_Flag \n_Value ...}

Value is the current value, so if the set request fails, the client
10 can show the current value.

The flag is an integer where 0 indicates the value is set, and

other number is error status (for debugging purpose only).

The server may send #SCREENRESPOND# to different targets, e.g. info,
15 warning or error messages, before #SETRESPOND#.

Respond to Get Parameter's Valid Options (#GETOPTION#) :
return the parameter's valid options and the default value. The options are the current
set allowable values based on information provided by Parameter Manager.

20
#RETURNOPTION# \n_key_\t_
Default_Value [__ Option ...]
[_\t_#RETURNOPTION#_\t_key_\n_Default_Value [_\t_Option...] ...]
25 Note: The first option returned is the default value. The number of options vary,
depending on what is active on the server. Also, each #RETURNOPTION# contains only
ONE key. Therefore, one #GETOPTION# request can result in more than one
#RETURNOPTION# response.
30 Respond to Get Parameter Information (#GETINFO#) :
return the parameter’s information.
#RETURNINFO# \n_
key_\n_tag \t_value [_M_tag \n_value ...]
35 [_\t_key_\t_tag \t_value [ \t_tag \n_value ..]...]

Tags inciude type, length, read, write, usertype.
Value corresponds to each tag, e.g. length 4, type U8, usertype date.

-23.
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Key \'t _ValueString [_\t_DependancyList] _\n_ Format Stri ngKey _ \t

Format String_ \n_ 15 * FormatString i.s a combination of "MM, "DD',
"YY" and delimters, e.g. MDD YY, DD. MM YY, YY-MWDD

Val ueStri WP 4660 form of the format string using the samecrTusesng’oo
delimters, e.g. 09/01/96, 01.09.96, 96-09-01 20 Format StringKey is
the key of tHigpdrrt8@ebProfif #G@q-vpmﬁ‘g#)ng shoul d be treated as ’

anot her Iocallze strin u dictionary or in the
Par anet er E Cl"%“%atcaﬁﬁllfﬁ%‘ gg"élfeerrent = moEnt ryTime_\n_
Key \t_Val ueSt ring [ _\t_DependancyList] _\n_

Formmat String ri * Format String is a
conbi nati on o?ﬁﬁﬁpwgﬁ‘gﬁd-w ag'rglse e.g. hh:mm hh. mm

Val ue§tr|ng in the formof the format string using the sane 35

delimters, poghoaftik Paue GHaaR0 : Format StringKey is the key of the
Format Stri ng. ormat Strin shoul d be treated as another | ocalized
string in the | anguage dictionary or in the Paraneter Manager.
- 20- #UPDATE# WoENntryl P Statenent ::=
key_\t_value
10 {_\_key_\n_value...}

Note: If the value of a selection is #27#, this indicates the
client should erase the choice list. The #UPDATE# will be immediately
followed by a #RETURNOPTION# (the new choice list) with the

15 corresponding key.

Control Panel Map Generator

A control panel map is a map of all of the LCD screens. Clients have the power to
20  traverse pairs and clusters. Usually traversal is initiated by the user. Unlike user initiated
traversal, a control panel map generator unconditionally traverses all of the links to
assemble a map of all of the LCD screens. This is very useful for the creation of
documentation.
Due to the organization of the server and client, any changes or additions to screens
25  on the server results in the update of only the server software. The client has no knowledge
of the number of screens that exist on the server, only that it has a screen handle from the
server,
One skilled in the art can readily appreciate that these technigues can be applied in a
different manner in relation to the server and the client. For example, the client’s Interface
30  Code Interpreter stores the display profile descriptions in an internal database. The server
sends the client generic screen descriptions in response to the client’s requests. The client
uses the display profile that fits its display type to translate the generic screen description
and display the screen to the user.
The generic construction of the invention allows the software developer to create a
35  single software code base that is compatible with all possible display types. This results in
a labor, time, and maintenance savings. Additionally, the generic constructs allow an OEM
to create user interface screens without requiring any knowledge of the product’s software
architecture.



moEntryl P \n_ 5 Key \'t _ValueString [_\t_DependancyList] _\n_ *
Val ueString in the formof #. # #. # where # can be from0O to 255

e.g. 125. . 10 noEnt r yNunber St at enent :

nnEntryNuﬁ‘gl?%“\%ﬁw Key \t_ValueString [_ \t Dependan@ﬂf"???’“\"ﬁo -
Range 15 * ValueString (integer string, can be positive, zerq or
negati ve) Although the Gnvemtiagyeis hdescrihed hereinpvith referengeq R the o prederyed.

Hi gher  buRdain{@httdnR] skilledGn the aRélll rfbdduym;apre&xaﬁgﬂa dh& @ﬁmﬁedmbwcomms

. rmEntr Text trylext \n Key
[\t _Val substitytegh for th F@B@hg‘ﬁ’mﬂ/}ﬂt@?‘f departing £10F the I\% ei farsyP %th()l nt eger
string, mbﬂwem?dntl \Werordingly, the inventior' Saduld: Shlyi be hreltﬂdhbyctbtﬁ Allhimst ext ,
can b 0 noEnt ryText Secret (Password) St atenent :
nmoEnt SyTgB‘ilé‘g@rb@f Key [_\t_Val ueString]
[ \t_DependancylLi st] \n_ Maxi mum Length (integer string, nust be
positive) L\n_ 35 _ * ValueString is the default text, can be enpty.
noEnt rySel ect St at enent

-25-



-21- noEnt r ySel M [ \t_ValueString]

[\t DependancyLi st] \n_ * ValueString is the
choi ce key. left enpty, m' M’ nLce will be used as the
def aul t va‘f’9€9/1“55° Choi ceL| &t ¢ = IHH ey_\ n_Val (rET/USI8/16790

[ \t_Key \t_Value ...] rmEnt ryToggI e’ Sthat ement 15 Sane "as
noEnt rySel ect St at enent . * OpAIMS/Toggl e is si i I ar to

nmoEnt rySel ect. noEntrySel ect can be realized as a selection list
(option list / list box widget), while a noEntryToggl e can be

realized ds a chipmkensondisplaying bsex interfese scioenstanr plupalitnof dissimil@0display

However , ﬁ*]ﬁﬁeq client application,
whi ch stl A@iﬁas E‘ﬁr it ecl enge\éﬁ&n, m?nﬁh%{he%ﬁégégfhe screen. -
MoMenuPt em i s &rqatinga fig of generie pses yestage sqrepnydescri W%éﬁ%ﬁ, S On

a QU pl athI‘mld@ﬁmﬁgkhb&splﬁﬁ{ylpéﬁﬁmlﬁkedm%}{&t f@dt her a row / coI um of 25
buttons or a tab heet %Rro%e Ea% ‘)‘ choi ce 'rts det er m ned, bg the GU
appl i cati on. ng a chient 'disp usm id genenc user interface screen descriptions;

wherein sald client and server may optionally be co-located.

10 2. The process of claim 1, further comprising the steps of:
' creating a list of display type profiles at said server; and
selecting the appropriate display type profile from said display type list that is the
closest equivalent to said client’s display type profile;
wherein said updating step sends said generic interface screen descriptions to said
15 client according to said selected display type profile.

3. The process of elaim 1, further comprising the step of:
creating a list of supported language types at said server.

20 4. The process of claim 3, further comprising the steps of: -
selecting the appropriate iangﬁage type from said language type list that is the
closest equivalent to said client’s language type; and
configuring said generic screen descriptions to match said selected language type.

25 5. The process of claim 1, further comprising the step of:
responding to a client’s screen request by sending the appropriate generic screen
description to said client.

6. The process of claim 5, further comprising the step of:

30 sending the key value corresponding to said appropriate generic screen description
to said client.
7. The process of claim 1, further comprising the step of:

responding to a client’s request for a system parameter value by sending an
35  appropriate system parameter value to said client.

8. The process of claim 1, further comprising the step of:
updating the appropriate system parameter value with a value sent by a client.



nmoMenul tem Statenent:: = DependancyLl st] \n_ 30
Key \'t Menu Item String \t sthe screen description,

e ]

par aneter' s current val RETURNVALUE# \ n_

Key \t_ VaPue ['l"\i'tfpmss\ c{;gpdefunnex]compnsmg the step of:

-22- responding to aRdiegttnstréen n?@.iesPﬁy aemliny aﬂ/abptﬁplﬁéféﬁaﬁéﬁb \detékn
;z'E'TRggsaqsﬁahon%%ﬁd%«%oh&a5H&V e e

[ \t_Key \t Flag \n_Val ue. Value is the current value, so

i f t hegset)gr eqygs rdccééslo?clafrﬂgfh}dl mgp sm theste &an show the current vaI ue.
The flag i's an in eger where D 1 ndic s set, and

ot her nunber | Sensingn %&\ﬂwowwn@ewg@lﬁ@pwm gensriF yreen description to

said client through a network.

11.  The process-of cfaim I, further comprising the step of _
10 responding to a client’s request for a system parameter value by sending an
appropriate system parameter value to said client through a network.

12.  The process of claim I, wherein said generic user interface screen descriptions are
created in such a manner as to allow each screen to be displayed on any one of said
15  dissimilar display devices.

13.  The process of claim 1, further comprising the steps of:
creating a list of display type profiles at said client;
selecting the appropriate display type profile from said display type list that is the
20  closest equivalent to said client’s display type profile;
receiving said generic interface screen descriptions from said server; and
displaying said screen descriptions to a user using said selected display type profile
to interpret said screen descriptions.

25 14.  The process of claim 1, further comprising the steps of:
receiving said generic interface screen descriptions on said client from said server;
and
displaying said generic interface screen descriptions on said client to a user by
combining said screen descriptions to accommodate the display capability of the display
30 type attached to said client.

15.  The process of claim 1, further comprising the steps of:
receiving said generic interface screen descriptions on said client from said server;
and
35 displaying said generic interface screen descriptions on said client to a user by
displaying as much of the contents of said screen descriptions to accommodate the display
capability of a display type attached to said client.

27-



The server may send #SCREENRESPMtargets, e.g. info, 15
warni ng or error nessages, before Respond to Cet
Paraneter's Valid Options (#GETCPTMWWWHH“‘ return the paraneters

val i d opti W&9%4686& he default val ues eLopki ohs ‘are the cupcemssssneroo Set

al | owabl e val ues based on information provided by Paraneter Manager. 20
#RETURNOPT] 6ON#_TFHe pteoess of claim 1, further compisinguhé stdalofe [ _ Option ... ]

NGt &7 #i‘EZ”fF‘?EFo%%%%@#Jf##W BpfictorokeBheBorsetitions 0t opti ons

vary, dependi ng on what is active on the server. Al so, each

#RETURNOPT{-ON# rﬁfért;r 3deds thin\ﬁ 16 furthc Yag tHOBERTPr €, one #GETOPTI ON#
request can resul't |r(13 n%re ﬂfﬁ 9§RETUF§§ TI ON# response. 30

Respon® to Get Wt@OfIWWr%qu?ﬁWﬂmm return the
paramet ers i nf ogeRBlingihe appropnate dxsplay Wpem&mhwgisﬂ_y type list that is the

key\ntag\t val ue aﬂ ai %(Pﬁf}]é'l

[_\t_key_ \ flogegtpapiva T‘Bém{‘ @ 1555 % XPgPIae: | " Tags

i ncl ude type, |whagtin, saideopllating step sexuisenai@pwtocol screen dcscnpmw@ sad rciegponds
to each tago,Ridpto Eﬁﬁgél&gd dx%ﬁl%ﬁ?g@%gﬂﬁer type date.

-23- t Profile (#GETPROFI LE#):
returi@ he cl osest matched cI ient profile handl e.

18.  The process of claim 3, further comprising the steps of:
converting said generic screen descriptions into protocol screen descriptions;
selecting the appropriate language type from said language type list that is the
closest equivalent to said client’s language type; and
15 configuring said protocol screen descriptions to match said selected language type.

19.  The process of claim 16, further comprising the step of:
responding to a client’s screen request by sending the appropriate protocol screen
description to said client.
20
20.. The process of claim 19, further comprising the step of: .
sending the key value corresponding to said appropriate protocol screen description
to said client.

25 21.  The process of claim 16, further comprising the step of:
responding to a client’s screen request by sending the appropriate protocol screen
description to said client through a network.

22.  The process of claim 21, further comprising the step of:
30 sending a key value corresponding to said appropriate protocol screen description to
said client through a network.

23.  The process of claim 16, wherein said protocol screen descriptions are created in

such a manner as to allow each screen to be displayed on any one of said dissimilar display
35 devices.

24.  The process of claim 16, further comprising the steps of:

creating a list of display type profiles at said client;

-28-



#RETURNPROPFLE#_ Profi | eHandl e Ummlm' ﬂ ation Val ue Update
#UPDATh # \n_ key \t ”]HII” mﬁm [\t key \n_value ...]
Note: |f t ﬁ{ of a selection t*s #?2#, "thfs tndi cates the

client shoul'd erase the choice Iist. The #UPDATE# wil | be ||?ﬁ:3'6'?53?’é‘f7§°

followed by a # TU TO\I# e choi ce | i st th
cor r espondi ng © app g’ls \r%’lc Wﬁ@ &é’ﬁk?%‘l% play type IE that is thep
cont rol paahabstwpvalsntaomqbchﬂnt aldisplay tstpegrdfil) screens. Cients have the

power to 20 'F&X‘Rﬁéserﬁﬁo%&?%%gldﬁhs&&‘sf}&y@l& brvdr 2T sal is initiated

by the user. versal, a control panel map
generat or unco rﬁﬁpiﬂ)’éﬂﬂa#ﬂl@ Drotosph SEFean deSFripHons He 2| Yspk ysing said selecigd dlisplave a

map of sal Ityggpﬁ,ﬂgtb%@ﬁ@ﬁ@&meﬂu@cﬂpﬁog@ry useful for the creation of
docunent at i on. Due to the organi zation of the server and .

client, any changes or additions to screens 25 on the server results in
the updat e5f drﬂexprbd‘bes sﬁtlaimrlﬁsﬁfrﬁmmmm'ﬁhgméét@stofhas no know edge

of the numer of. 365 EhR ol Sied ool oh Sk Efient YUY sebd vl an S 2

screen handl e f _the art
can readily ap@mm&smmamtmbwm@mﬂmae%omm plient phinser by cambining

di 11 eryent. GRRen WBschBliéis! 8 hcdcarh e8¢ URplaP Bebablly 6f 1 Msplaf WpeABRke, the

client's Interf ? Code Interpreter stores the display profile
descrlptldﬁ§mﬁﬁ 1eh- |nternal dat abase. The server sends the client
generic screen descriptions in response to the client S requests. The

client u i display type to

transl ate %qﬁe Sgieﬁf{;l Sgsj%fscz l(?gé@{hflb?mﬁo&gngthéﬁe 3 §d| splay the screen to

the user. receiving said mq:@ocgbsmen@ewggmsmtsmdmh@ﬂ ftonesal sesyeriand al | ows

the sqgfgtware ded{ l 4’.Fr6{o€élts€rcén éécnp&dn@% §‘a1§ QlfiénY"ﬁf@u&?@ diipbfi rIgh'ai%t '5
oss

e, and FHRRe L SRS o oHEORN e il 4,

an CEM thedtsplayt)@ah&achadarosamtmﬁtace screens wi thout requiring any
know edge of the product's software architecture.
-24-

27.  An apparatus for displaying user interface screens on a plurality of dissimilar

20 display devices utilizing a unified interface protocol, comprising:
aconsole applicatidn programming interface located on a server;
said console applicétion programming interface comprising a list of generic user
interface screen descriptions; and
said console application programming interface comprising a module for updating a
25  client display using said generic user interface screen descriptions.

28.  The apparatus of claim 27, said console application programming interface further
comprising:
a list of display type profiles;
30 a module for selecting the appropriate display type profile from said display type list
that is the closest equivalent to said client’s display type profile; and
wherein said updating module sends said generic interface screen descriptions to
said client according to said selected display type profile.

35 29. The apparatus of claim 27, said console application programming interface further

comprising:
a list of supported language types.

-29-



Al t hough the invention is descrm] _ ' | reference to the preferred
enbodi nent, one skilled in the ﬂ'“ﬂmlﬂ"g”mmzi appreci ate that other
applicati (\PB Ezy Ee substituted for £ hase+Set forth herein w thout
departing Pom 198 spirit and scope of the present i nvdi€il/g893/16790
Accordingly, the invention should only be limted by the Cains 5

i ncl uded gﬁ} owThe apparatus of claim 29, said console application programming interface further

comprising:
a module for selecting the appropriate language type from said language type list
that is the closest equivalent to said client’s language type; and
5 a module for configuring said generic screen descriptions to match said selected

language type.

31.  The apparatus of claim 27, said console application programming interface further
comprising: _ .

10 a module for responding to a client’s screen request by sending the appropriate
generic screen description to said client.

32.  The apparatus of claim 31, said console application programming interface further
comprising: '

15 a module for sending the key value corresponding to said appropriate generic screen
description to said client.

33.  The apparatus of claim 27, said console application programming interface further
comprising:

20 a module for responding to a client’s request for a system parameter value by
sending the appropriate system parameter value to said client.

34.  The apparatus of claim 27, said console application programming interface further
comprising: '

25 a module for updating the appropriate system parameter value with the value sent by
a client.

35. The apparatus of claim 27, said console application programming interface further
comprising:

30 a module for responding to a client’s screen request by sending the appropriate
generic screen description to said client through a network.

36.  The apparatus of claim 35, said console application programming interface further
comprising:

35 a module for sending the key value corresponding to said appropriate generic screen
description to said client through a network.

37.  The apparatus of claim 27, said console application programming interface further
comprising: '

!
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- 25- CLAI V5

1. A process for displaying user ns on a plurality of
di ssim| arwah f&é deV| ces u \‘mg‘ ‘Lmﬂm ‘mt erface expression,
conprising the steps of; 'ng sa Fist of geREFUSOBaaPs
i nterface screen descrlptlons at a server |dent|fy|n t he

di spl ay type askBfgledar wspanding fq érﬁhenténaequest for a system pargagter wafue byl i ent

di spl ay ussengingmdingﬁipﬁﬁﬂe@yﬁﬁﬁ pataftie®f adetoseidetiontdR®6sh PhtROEk.
wherein said ient and server may optionally be co-located. 10 2.

The process of claim1, further conprising the steps of:
creating a38.i st Thef appamspisanf Ciajtpé’lpm&liehmi(hgemﬁd: dsezdntexface saredn descriptions

sel ecligNg JbRuidied RS kW ciln BteBY 1d WP Bishibitld ieﬂaéﬁagg(qlsiﬂh disphsy |1 st

that is the cl osest eqU|§£¥ent to sald cﬁﬁent pe profile;
wherein sdﬁﬁ“@ﬁdatlng step sends said generic interface screen descrlptlons
to said 15 client according to said selected display type profile.

cr eat i ng. a1 ot TESPERBR P! KA 41 JEARE TP cai d server.
an interface code interpreter located on saxd.chent‘
10 said interface code interpreter comprising a list of display type profiles;
said interface code interpreter comprising a module for selecting the appropriate
display type profile from said display type list that is the closest equivalent to said client’s

display type profile;
said interface code interpreter comprising a module for receiving said generic

15  interface screen descriptions from said server; and
said interface code interpreter comprising a module for displaying said screen
descriptions to a user using said selected display type profile to interpret said screen
descriptions.

20 40.  The apparatus of claim 27, further comprising:
an interface code interpreter located on said client;
said interface code interpreter comprising a module for receiving said generic
interface screen descriptions from said server; and
said interface code interpreter comprising a module for displaying said generic
25  interface screen descriptions on said client to a user by combining said screen descriptions
to accommodate the display capability of the display type attached to said client.

41.  The apparatus of claim 27, further comprising:
an interface code interpreter located on said client;
30 said interface code interpreter comprising a module for receiving said generic
interface screen descriptions from said server; and
said interface code interpreter comprising a module for displaying said generic
interface screen descriptions on said client to a user by displaying as much of the contents
of said screen descriptions to accommodate the display capability of the display type
35  attached to said client.

. 42.  The apparatus of claim 27, said console application programming interface further
comprising:



20 4. The process of claim 3, f—uﬁ-her"orrpri Si ng t he steps of :

sel ecting the
is the c

confi guri nyOsWildésgeneri c screen des
25 5. The process of cI aim1, further conprisingthe

| anguage type.
step of.

t he appropyri at
The proce
sendi ng the ke
deSCrIptIO[h
further conpri

reques® f OMPrigipEY em par anet er val ue by sending an 35

paranmeter valu
further conpri
syst em par anet

appropriate | anguage t \mnguage type list that
| osest equivalent to \ guage type; and

S % o smatch sai d set/osdsadroo

a module fof @6MRNEHgNGaild Ogeflerid s&Bdn eREPESR IndSI PRsibeddYscieen di ng
%8 eneri c screen description to said client. )

%imb5, further conprising the step of: 30
y vaIue corresponding to said appropriate generic screen

s ng ﬁg éﬁf Efairr?ﬁﬁ said console aBphcaﬂonT%%ﬁ@Iﬁ%ﬁ ?o ot c% i s

edﬁs?oﬁﬁéﬂaﬁyb@ﬂbﬂles and 8. The process of claiml,
sin e sté

A T seicntig 16 4ppraprate display, pe By, From Saif aRBRY U

- 26- that is the closékt equivaldnetoaidadisst’ safispidyatiype frofileur t her conprising the

step of:
an appropri ate

of :
eneri c screen
g A4,

wherein said Eﬁmg dJadiet sgrcxjcﬂ sﬁid ;grﬂttoc& sofekfr 8Es gﬁ?&g% sBﬁ ci&idi ng

generic s tiron to Sal nt t rough a

net worlR. acc@xdmgmsaxdsehpcéedpksyé@sﬁgpmmﬁlem m 9, further conprising the step

sending a key value corresponding to said appropriate

%Sa%% Euls of cltaxm 29, said canisole alppl?c%ont Brrogr%%]mgg I}t‘iete ace l§°ur'(her

comprising:

a module for converting said generic screen descriptions into protocol screen

15  descriptions;

a module for selecting the appropriate language type from said language type list

that is the closest equivalent to said client’s language type; and

a module for configuring said protocol screen descriptions to match said selected

language type.

20
45.

The apparatus of claim 27, said console application programming interface further

comprising:

a module for responding to a client’s screen request by sending the appropriate

protocol screen description to said client.

25
46.

The apparatus of claim 45, said console application programming interface further

comprising:

screen
30
47.

a module for sending the key value corresponding to said appropriate protocol
description to said client.

The apparatus of claim 27, said console application programming interface further

comprising:

a module for responding to a client’s screen request by sending the appropriate

protocol screen description to said client through a network.

35
48.

The apparatus of claim 47, said console application programming interface further

comprising:

screen

a module for sending the key value corresponding to said appropriate protocol
description to said client through a network.

-32-
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11. The process of claiml, furthef—eemér—i-si_ng_Ltht ep of: 10
responding to a client's request for tem paraneter val ue by sending
an a jat e system par arreter ‘,BI mmg "lent t hrough a
net wor k. W&S&Hf%? The process of ” 'sai d JeARausesnemser
I nterface screen descriptions are created i i stich a manner as to

al |l ow each screen to be displ ayed on any one of said 15 dissimlar

di spl ay deygces i ng
WI9C €S The apparatus df&aitt 460 WHRICRF 8id pitocbl ?dré@nldes&?tirofi?r R i

the steps o reatin

said cli emsuchamannerastoaﬂow%?l&gﬁeﬁgo E%QSB} BYd g any ope Bf §§511 é‘}ssl‘%lbé displayi | e
fromsaid desioesay type list that is the 20 cl osest equivalent to said
client’ % di splay type profile; receiving said generic
interfacCe screen descriptions fromsaid server; and

di spl ayi ng 59ai d%ﬁmamﬁlm@oﬁmhvm@lmmg usi ng sai d sel ect ed di spl ay
type profile anmtér?acb@% @;reta%&tea g deReriptions. 25 14 The

process of claim1, furt npri si ng 1 e steps., of

recei ving said @@ﬁé‘i@@@ﬁ?@‘ﬂ%ﬁtﬁﬁwsﬂ’é%ﬂ?ftqim%FPE’Qﬁ’G&cI i ent fr om
sai d server; said ififface code interpreter compingyd RddsIai for Qﬁé&fngcthé NépBop

SC! o1 Y e 8 6 5 ag}ﬁ/’f&fﬂl%im e elpssst o4t eaa“g%?aa@%t“[ ype

attached tdissliwdygﬂpr@lt, The process of claim1, further
conprising the %&xﬂpiﬁte%ce cofle 'nte reter. com mpASHE W Mdasié b Q&Qﬁfdg cjilé‘go?étfﬁﬁe
screen descrlptlons on sald server; ; nd 3

di spl ayi ng SEEFRdeseHRiqns fs&E"'é‘"sac??een descriptions on said client to a
user by dmaldhﬁsth@gcoas mﬂd@i’etﬂ'f cdnlimsmgrﬁ @idkisle Ofor &ﬂspch eﬁm protocol

gf ts ;(r:lhzél ,? gcs:lg(f;ix? %e E‘T‘?O‘E’Hf goa use}' using salcP se?ééted dxsplay typg gr%lf He mterpréat ds s[c):re 3 type
-27- descriptions. 16. The process of claim1, further conprising the
steps of: convert.ing said generic screen descriptions into

rotocol screen_descriptions.
P %1. ’l%e appar&us ofn c?aim 42, further comprising:

an interface code interpreter located on said client;
20 said interface code interpreter comprising a module for receiving said protocol
screen descriptions from said server; and
said interface code interpreter comprising a module for displaying said protocol
screen descriptions on said client to a user by combining said screen descriptions to
accommodate the display capability of the display type attached to said client.

25
52.  The apparatus of claim 42, further comprising:
an interface code interpreter located on said client;
said interface code interpreter comprising a module for receiving said protocol
screen descriptions from said server; and
30 said interface code interpreter comprising a module for displaying said protocol

screen descriptions on said client to a user by displaying as much of ‘the contents of said
screen descriptions to accommodate the display capability of the display type attached to
said client.

35 53. The process of claim 1, further comprising the step of:

providing a direct mode of operation in which certain user actions are communicated
directly to said server.
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17.  The process of claim 16, furtm*ng the steps of: 5

creating a list of display typ w, um d server: and
' H’ﬂ cﬁmfromsaid di splay type list
<

sel ecting the appropriate disp
that is th®O99/14660c| osest equi val eht 't o*saf ient's displryrosssaspoofil e;
wherein said updating step sends said protocol screen descriptions to said

client 54, aq\nepﬂjc& o&‘alaaﬁlmﬁﬁmbmh@ﬁmdgmlswpdfype pr ofile. 10 18.

conver Ui g sai ByRSE Aieouifohel nBE AR, A iR X HArRon in g g1 wser

descri pt i @asons are communicated disetlytotseidgenvire appropri ate | anguage type from

said | anguage type list that is the cl osest equivalent to said
client’ s Iangua e type; and 15 configuri ng sai d protocol screen
descri wtgsa?fcflawl ?éfewB@%maﬁ’gmg@Oflwww ed in whlcmgenmn usRR

pr Ocess ofacﬁérﬁlafecbﬁmimuatdaeﬁres@wshialsageﬁ he step of:
responding to a client's screen request by sending the appropriate protocol

screen description to said client. 20 20. The process of

claim 19, Séurt ke appapiis Sifnglaitrh@7,s whereinf a component level evergedrivengmbée ik ey

val ue corr, I 2scription
proR@dh g@:&@%ﬁ&&cgﬁ& a?@édn?rﬁlﬁu&?é?ltcﬁlg?&% t:?f%ﬁ%

to said cli ent € process o further conprising the

step a0 responding to a client's screen request by sending

t he appropriate protocol screen description to said client through a
net wor k. 22. The process of claim?21, further conprising the step
of : 30 sendi ng a key value corresponding to said appropriate
protocol screen description to said client through a network.

23. The process of claim 16, wherein said protocol screen descriptions
are created in such a manner as to all ow each screen to be di spl ayed
on any one of said dissimlar display 35 devi ces. 24. The

process of claim 16, further conprising the steps of:
creating a list of display type profiles at said client;
-28-



selecting the appropriate display type profile fromsaid display type |ist

that is the
recei ving
di spl ayin
display 5
25. The process of

SFEBH o1 aco

ol

cl aim 16,

cl osest equivalent to said client's display type profile;
screen descriptions fromsaid serv
screen descriptions to a user usi
type profile to interpret said screen descriptions.
further conprising the steps of:

%r&;rg.gpglﬁggq ected

recei ving said protocol screen descripd/ﬁns on said client fromsaid

server, and

di spl ayi ng said protocol
said client to a user by conbining 10
accommodate the display capability of the display type attached

screen d

escriptions on

sai d screen descriptions to

to

said client. 26. The process of claim 16, further conprising the
steps of: f0inecei vi ng said protocol #8&mneen descriptions on said
client fromsaid seryer~and , Io di spTayr ng sai d fpr 6t ocol screen
descriptions on saidjcl i(éqﬂsotls a pser by displpyi efface much of the
contents of said scr eAPﬂéS%ﬂﬁ%@ipns t o accommpdat eCode di sjpl ay capability
of t he di spl ay tBﬁUgﬁdﬁMﬁnge To sara ciTeninterpreter P7. An
apparatus for displa ing ﬁ%ﬁf interface screenp on a pluraljyty of
dissimlar 20 di splfay BERATESE ilizing a un|fied interface protocol,
conpri si ng: T CoNnsol e application progranmng interface

| ocated on a server;

interface conprising a list of gener
sai d

descriptions; and

sai d consol e application progranmm ng

RIS

interface

screen

application programm ng

interface conprising a nodule for updating a 25 client display using said
generic user interface screen descriptions. 28. The appar atus of
claim 27, said console plication progranmm ng iQM? face further
conpri si ng: -1‘& | ist of display type profiles. 30 a
nodul e for selecting|th prifte display typ ofdle ffomsaid display
type list t hat |i q%ae_éﬁsﬁe t equival ent thé%§r qEEieht's di spl ay
type profile; and pplicd ! erein said ypdati *§dBodul p sends said
generic interface scrcRrOgREMMINGt {ons to Iaterpiatest | accor di ng to
said selected display tyaeepfard | ¢ 35 29. The apparajus of claim 27,
sai d consol e applicatlion progranmyng interfacelfurfiher
203~ 205\
Parometer Display
Manager Controller
[ ]
204 ‘f 206
System ]
Database Display
N—

FIG

.2



conpri si ng: a list of supported | anguage types.

- 29- 30. The apparatus of claim 29, said console
applicatio rggrannlng i nterface furher conpri si ng. a
nodul e forW§§ ﬁqng t he appropriate | anguage type from:umttt@ﬂym&gm type
I i st that is the closest equivalent to said client's | anguage type;
and 5 a nodule for configuring said generic screen descriptions
to match said sel ected | anguage tg@p. 31. The apparatus of
claim 27, said console application programrng interface further
conprising: 10 a modul e for responding to a client's screen

request by sending the gp
client.

generic screen description to said
| ai m 31, said console application
progranmmi ng i nt epAf conpringi ng: a nodul e f.or
sendi ng the key”val ue correggﬁﬂging to sai d\gppropri ate generic screen
description t6 said client. 33. The\apparatus of claim 27, said
consol e appl conprising: 20

a nodul e f oy eerergst flor a system paraneter val ue

,=‘ e 6988@|ﬁ pafanetr value to said client.
34. The appar auspgfafiéfd s | Amﬂuch’gonsl e application programi ng
interface fyrthe Mana r

a nodul e for updating the
appropri ate xyst ¢m par anet er arqggr lngh? vaf ue sent by
nte E
303

\aps

FIG. 3
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aclient. 35.
programm ng i nterface further
r espondi ng, to

generic s

The apparatus of claim 35,
further conprising: 35
corresponding to said appropriate gene@l% screen
client through a network. 37.

- 30- a nodul e for
for a system paraneter val ue by

paraneter value to said client through a network.

The apparatus of claim 27,
conprising: 30
a client's screen request by sending the a
ﬁ@scrlptlon to said client through a net

sai d consol e application progranmm ng |nterface
a nodul e for sending the key val ue

sai d consol e application

descri

The apparatus of claim 27,
consol e application programm ng interface further

a nodul e for

pp&B’PﬁJ’S?&/xemo

ption to said
sai d

conpri si ng:

38.

responding to a client's request
sendi ng the appropriate system

The

apparatus of claim 27, wherein said generic user interface screen

descriptions 5

are structured to all ow each screelpletnqsbe di spl ayed on

any one of said dissimlar display deV|§m§q\ 39 The
apparatus of claim 27, further conprising [ nterface code
interpreter |located on said client; 10 é}fdg%er ace code
interpreter conprising a list of display t p ﬁ%; sai d
interface code interpreter conprising a nodule 05 2 glt he
appropri ate di splay type profile from sai n 9T%®3@%ﬁnaiist that is
the cl osest equivalent to said client's dispray—type plofil e;
said interface code interpreter conprising}a noqule i eceﬁving sai d
generic 15 interface screen descriptions fron1sat §§3d¥ and
on er‘w
~ 506
501
A Interface
S Code
erver Interpreter 9
Console. | Network Disp lay
Application J Controller
Progromming | 503
Int?;face 5074/
502 .
Interface
Code
Interpreter
N
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said interface code interpreter conprising a nodule for displaying said

Screen

interpreter

descriptions to a user
profile to interpret said screen
appar at uUWQPY/ 660 m 27,

usi ng

descri ptions.
further conpri sing:
| ocated on said client;
interpreter conprising a nodule for
screen descriptions fromsaid server; 4
interpreter conprising a nodule for di'splaying said generic 25

sai d sel ected display type

20 40. The
BETUSP8 Y ce. code

said interface code

recei ving said generic interface
d said interface code
interface

screen descriptions on said client to a user by conbining said screen
to accommodate the display capability of the display

descriptions
type attached to

said client.

further conpri sing:

said client; 30
nodul e for

said server; and

41.

an interface code interpreter

The apparatus of claim 27,
| ocat ed on

said interface code interpreter conprising a

recei ving said generic
said interfa

nodul e for displaying said generic i

said client to a user by displaying as nmuch of
screen descriptions to acconmodate the display |capakerface
attached to said client.
sai d consol e application programmi ng i nt elbPlce f Inttbepreter

type 35

a nodul e for converting said generic scre

Screen

consol e applicatﬁ

a list of displa
appropriate disp
the cl osest equi
wherein said upd
said client 10

descrj ptions.
programm ng interfaceffurtHer

ay type prof
Val eqd ey sai
ht i ng nodul e
according to
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43.

s; and
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ed di s
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[een descriptions from
codeéﬁiﬂ'&rspreter conprising a
ace screen descriptions on

of said
t he displ ay
Th€odepar ajus of claim 27,
onpri si ng:
o! pr ot ocol
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Ddsplayonpdi si ng:
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42.
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44. The apparatus of claim 29, said console application progranm ng
interface further conpri si ng: a nodul e for converting

sai d genery@ osvgdsgen descriptions into protocol screen 1 5 §de'§§€9§) tions;
a modul e for selecting the appropriate | anguage type from & ﬁ%ﬁ&ge
type list that is the closest equivalent to said client's | anguage

type; and a nodul e for COéyl guring said protocol screen
descriptions to match said sel ected | anguage type. 20 45, The
apparatus of claim 27, said console application programrng interface

further conpri si ng: a nodul e for responding to a
client's screen request by sending the appropriate prot ocol screen
description to said client. 25 46. The apparatus of claim45, said

consol e application programing interface furt? conpri si ng:
a nodul e for sending the key val ue correspondl ggto sai d appropr| ate

pr ot ocol

appar at us of| 3¢7Meh NEMesai d con
further Fin:nypr)ﬁdﬂ ng: >
client's scre€fi"reguest by send
descri ption to sal d cI i ent C%ro
of claim 47 &al il CHIIOLE i

a duI e f.or “r es'ponrh‘nn t.0.a
ng the appfopervarc Name pr()Fme[y Xkileen
gh a netwofgk. 35 48. Theap
ation progfa8ystem iDuter f ace /y'rther
conpri si ng: s ing the key val ué-correspgndi ng
to said appropriate protocol screen dgs;gfé"pt-p'&@ to sal.d clii ent
t hrough a ngEwet-ter——————— 7T T - 32-
49. The ag rﬁysiitams Doftecl aim 4} 2rein ‘a% '&agt oc scre=en dascri ptions
are created W / Y ch aymanfler as to all’oW RaE r a..he.idi sgl ayed
on any one (f Pla 5 siml d spl ay devi ces. 5 50. The
apparatus off claim42, furtgper ¢onprising:
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an interface code interpreter |located on said client; said
interface code interpreter conprising a list of display type profiles;
said interface code interpreter conprising a nodule for selecting the
appropri at WOBY/14666i spl ay type profile fromsaid display typerosssnédat is

the cl osest equivalent to said client's di splay type profile;
said interface code interpreter conprising a nodule for receiving said
pr ot ocol screen descriptions fro ai d server, and sai d

interface code interpreter conprising a nmodul e for dlsplaylng sai d protoco
15 screen descripti ong—te -0 sa sel ected display type profile
to interpret said scree server N@m@rl pt| ons. 51. = The apparatus of
claim42, further conpr na:. pn interface code interpreter

| ocated on said client;} terface code interpreter
conprising a nodul e for Tprotocol screen descriptions
fromsaid server; and said interface code interpreter
conprising a nodule for C$X#%ép/ said protjcol screen descriptions
on said client to a use Jﬂgﬁi ng said skreen descriptions to
accomodat e t he dlsplay of the dipplay type attached to said
client. 25 52. fre—appat-atue—eft—etatrm 42, further conpri sing:

an interface code interpreter |ocated on said cIient sai d
interface code interpre%eéﬁ %EQJSIHQ a noduj e for receiving said protocol
screen descriptions fro rB&r: and 3 said interface code
interpreter conprising g 93R0¥l e for displayipg said protocol screen
descriptions on said cl ito 2o u | ayi ng as much of the contents
of said screen descriptions to acconmodate the display capability of
the display type attachgd—ToO sara-—criant . 35 53. The process of
claim1, further conpri $ifginthStertPage provi ding a direct
node of operation in\chwbcertaln user actiPns are comruni cat ed

directly to said server :

- 33-
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54. The process of claim1, further conprising the step of:

providing a conponent |evel event -driven node of operation in which all
user actions are conmmunicated directly to said serv s98/5679055
The appa™¥® 814660 c| ai m 27, wherein a direct node is provi I n which
certain user actions are comunicated directly to sai d server.

56. The apparatus of claim27, wherein a conponent |evel event driven
node is provided in which all usm actions are conmuni cated directly
to said server. 10
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