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(57) ABSTRACT 

A computing device and method for coordinating the devel 
opment of a client application including application compo 
nents comprising one or more of at least one of a data com 

ponent, a message component or a screen component, having 
corresponding component de?nitions, or a Work?oW compo 
nent comprising a series of instructions. A ?rst development 
pattern module con?gured for interaction With a development 
environment is provided by a computer user interface, the ?rst 
development pattern module con?gured for selecting a ?rst 
pattern from a plurality of patterns based on an application 
component type central to the client application, the develop 
ing de?nitions of at least one of the application components 
through interaction With a data model of the development 
environment providing a persistent state of the application 
components . . . the ?rst pattern is selected from the group 

consisting of: a pattern for generating a suitable application 
based on an available backend data source messaging 
description; a pattern for developing the suitable application 
based on an available backend data source messaging 
description such that the entire application is developed 
including data components and screen components; a pattern 
for developing the application based on an existing database 
schema; a pattern for developing a standard set of data com 
ponents that model a particular business domain for the appli 
cation, a screen pattern for coordinating the development of a 
screen component as the ?rst component; a message pattern 
for coordinating a development of a message component as 
the ?rst component; and a script pattern for coordinating a 
development of a Work?oW component as a second compo 
nent as recited in a manner in the independent claims 1 and 21 . 

Any comments considered necessary by applicant must be 
submitted no later than the payment of the issue fee and, to 
avoid processing delays, should preferably accompany the 
issue fee. Such submissions should be clearly labeled “Com 
ments on Statement of Reasons for Allowance.” 

36 Claims, 18 Drawing Sheets 

1400 
begin / 

application design 
m2 

1 
review 

parameters 

1 

select 
memge based 

pattern 

select wmpcne'nh 
centric start point 
M 

select 
data based 

5: act 

work?ow based 
pattern 

select 
message 
editor 1410\{ U 

select 
data 
editor 

select 
screen 

editor 

selecl 
work?ow 

editor 

select other editors/viewers to complete application 1412 



US 7,657,868 B2 
Page 2 

US. PATENT DOCUMENTS W0 WO 2004/059938 A 7/2004 

6,226,788 B1 * 5/2001 Schoening et al. ........ .. 717/107 OTHER PUBLICATIONS 
* . 

6’993’743 B2 V2006 Crupl et 31' """ " 717/102 AbramsMet al: “UIML:anapplicance-independentXML user inter 
7,000,219 B2 * 2/2006 Barrett et al. .. 717/107 ,, . . . 

. face language Computer Networks, Elsevler Sc1ence Publishers 
7,047,518 B2 * 5/2006 L1ttle et al. 717/108 

B.V., Amsterdam, NL. vol. 31, No. 11-16, May 17, 1999, pp. 1695 
7,178,129 B2 * 2/2007 Katz ........ .. 717/108 1708, XP004304584 ISSN: 1389-1289 *abstract* *p. 1699, left 
7,219,327 B1* 5/2007 Jacobs et al. 717/104 . . . 

. hand column, l1ne 22ip. 1701, right-hand column, last l1ne*. 
7,266,806 B2 * 9/2007 Cho1etal. 717/108 . European Search Report issued by the European Patent Of?ce dated 
7,272,819 B2 * 9/2007 Seto et al. 717/109 S 6 2005 f d. E Pt tA l. t. N 
7,296,263 B1* 11/2007 Jacob ....................... .. 717/143 0261556 or COPPSPO“ mg “IOPean ‘1 en PP ‘Ca ‘on 0' 

7’493’594 B2 2/2009 Shen?eld et 31' European Search Report issued by the European Patent Of?ce dated 
2002/0026474 A1 2/2002 Wang et 31' Nov 5 2005 for corres ondin Euro ean Patent A lication No 
2004/0003400 A1 1/2004 Carney et al. 05161555 2 P g P PP ' 
2004/0172555 A1 9/2004 Beringer et al. . ' ' “ . . . . . 

. . X1ulan, Yu et al., WSCE: a ?eXlble Web serv1ce compos1t1on envi 
2004/0177335 A1 9/2004 Be1s1egel et al. ,, 

ronment. XP010708875, the Whole document. 
2005/0257190 A1* 11/2005 Shaburov et al. .......... .. 717/106 . 

European Search Report issued by the European Patent Of?ce dated 
2006/0206861 A1 9/2006 Shen?eld et 31' Au 29 2005 for corres ondin Euro ean PatentA lication No 
2006/0206890 A1 9/2006 Shen?eld et al. g‘ ’ P g P PP ' 

FOREIGN PATENT DOCUMENTS 

WO 01/46802 
WO 01/46802 A 

* 6/2001 

6/2001 

05101890.1. 
Tatsubori, M. et al., “Best-practice patterns and tool support for 
con?guring secure Web services messaging” XP010708861, the 
Whole document. 

* cited by examiner 



US. Patent Feb. 2, 2010 Sheet 1 0f 18 US 7,657,868 B2 

100 

EIES 

(cerpoxate domain 

2 0 1 

Appliuatiuns executing 
applications 

<<pub?sh application 



US. Patent Feb. 2, 2010 Sheet 2 0f 18 US 7,657,868 B2 

to 

network 
10 

200 - _ 202 - user 

transcelver Interface 

222 

2 1 8 208 210 
\ / 

204 -— _ _ 

devrce Infrastructure 

2 12 

220 /I 
206 
\ Navigator Editor section 

;3_() Q2. 

Task 
list Viewer section 

2% 2E 

/ 
Figure 2 201 



US. Patent Feb. 2, 2010 Sheet 3 0f 18 US 7,657,868 B2 

301 

/ 

300 302 

304 306 

Figure 3 



US. Patent Feb. 2, 2010 Sheet 4 0f 18 US 7,657,868 B2 

/ 105 
301 

Data 

400 I 

406 Work?ow 

404 

Message 402__ Presentation 

206 Figure 4 



US. Patent Feb. 2, 2010 Sheet 5 0f 18 US 7,657,868 B2 

|___ 500 ‘-—502 
Specials 

User name: Frank 

Password: ***** 
L————\—> “ega Munch $ 

3 

Login 9 

9 

501 504 
L 2 GE Pepperoni Pizza 

Please provide delivery information 

Street: 100 Main Street 
Order List 

City: Anytown 

Postal code: ABC 0E4 

Telephone: 123-456-7890 

Date of Delivery: Mon, Dec 2, 2002, 1:00PM 

Slull'ed Burger 

Stuffed Burger Nov 25, 2002 

Any Pizza plus 3 toppings Nov 1, 2002 

You Go Girl Oct 20, 2002 

503 You Go Girl Oct 19, 2002 

You Go Girl Oct 18, 2002 
Order Status Orrl l 7, 2002 LARGF Pepperoni Pizza 

Special: LARGE Pepperoni Pizza 

Con?rmation number: 19267 Stuffed Burger 

Status: Sent. Pending response. < 

Date of last status update: Fri, Nov 25, 2002 

Special: Stu?'ed Burger 

Con?rmation number: 17737 _ 5 06%?“ A Deal 

Status: Pending delivery_ 

Date of last status update: Mon, Nov 25, 2002 

Special: Stuffed Burger 

Con?rmation number: 11158 

Status: Delivered. 

Date of last status update: Fri, Nov 16, 2002 



US. Patent Feb. 2, 2010 Sheet 6 0f 18 US 7,657,868 B2 

/116 
606 \ 601 

\ UI Layer 

6—-O Q @ é? 

{k 

V 61 3 \ 
\ 

Model Layer 

Design Time 4 Run Time 

model @_ model Q0 

‘ 614 6E 

/ J 
Service Layer / '/ 

Fwd-e1 < application build skin 
vahdator?g genefator? service 626 manager 618 

V \ 
Backend localization deployment Security 

connector Q6 service 625 service 6% service _6_3_2 

\ 

discovery 62 
Data sources l0_6 

Repository 114/ Registry 1L2 

Figgre 6 



US. Patent Feb. 2, 2010 Sheet 7 0f 18 US 7,657,868 B2 

Figure 7 
206 
\ Navigator Editor section 

230 Q 

l 16 \ — 

Task 
list Viewer section 
13A 23_6 

600 f 

I’ "' \ 

f "\ 
-' User Interface Layer _60_6 " """""""" " 

*3 706 

- =1 text 

" message graphical editors 

editors 

l0_1 M 
message 
and data 

. . ‘ 

704 

600 



US. Patent Feb. 2, 2010 Sheet 8 0f 18 US 7,657,868 B2 

206 

\ Navigator Editoéggction 
116 \ 2_3Q __ 

Task 
list Viewer section 

13A 2_3_6 

testing! 
. I I 

prevlew = User Interface Layer 6 6 " application 

navi ator 

806 §0_8 m 

graphical resource 
viewers viewers 

screen-data 
relationship / 

viewer kw .H" 
||||||||||||||||||||||||||||||||| n 



US. Patent Feb. 2, 2010 Sheet 9 0f 18 US 7,657,868 B2 

connector 
design time 
data model 
6% 01 tool 

1 16 
valldat 

Q22 
l 
| 
|_ 

901 validate model 

I 
l 

2? I 285903 validate componenls 
I 

904 get mapping 

m 
906 compare mappings 

90 ElZiEiFn‘écEtTnEeE?“ 

\ 900 

Fi ure9 



US. Patent Feb. 2, 2010 Sheet 10 0f 18 US 7,657,868 B2 

"101061 validator applicatiggz (3122222? localization 
_ enerator _ - 

1001 validate 9-2-0 8 1% “Wm Q25 

model 1 : T 1 
+ _________ — — . I get I l 

T‘ I components l : 
1002 generate application | a: | 

language descriptors : ‘E- _ ____— i : 

| FE 1004 | I 
______________| ____ __ generate | | 

* 1' i XML I 1 
_ i ' 1006 get mappin s | 

1005 generate mappmg l —%'L | 
?le descriptor l IF'E —_-'_— 5 : 

1007 generate mapping 
{___—______ —__:_ ____ _— | descriptor | || 
1008 prepare resource bundles] l 1 l 

f I | 9"‘ 

-G---——————--—--l- ----- --1-—--—-----: ———————— ——i 

1 l l l 
l 1 I I 
l l l l 
| l l l 

\1000 
Figure 10 



US. Patent Feb. 2, 2010 Sheet 11 0f 18 US 7,657,868 B2 

/1100 

build service can support 
, generation of deployable _ 

blind application packages through secunty 
serVlcB §_2_6 an internal/extemal service Q 

dgvelop?r command line tool 
I 

I ———-——m 
1101 run build 1102 retrieve mapping ?le descriptor I 

I 

[am-- 1103 retrieve application XML I 
I 

I'm 1 104 retrieve resource bundle | 
I 

‘LEI 1105 generate manifest ?le : 
I 

1106 sign manifest I 

at ——————————————————— — — :I . 

I I? l 107 generate application jar ?le : 
l 
I 
l 

--:.= ———————— — -- l 

1108 return deployable I 
application : 

I 
I 

Figgre 11 



US. Patent Feb. 2, 2010 Sheet 12 0f 18 US 7,657,868 B2 

1200 \ 

deployment discovery 
service 628 Service @ —- repository l_l_4 ill 

I 
1201 deploy application % 1202 retrievejar : 

| 
| 
l ‘T 

1203 generate deployment 
descriptor 

-=. _________ __ l1204 publish deploymenti 
descriptor 

Figu__re l2 



US. Patent Feb. 2, 2010 Sheet 13 0f 18 US 7,657,868 B2 

206 

\ Navigator Editor section 
116 22 Q 

Task 
list Viewer section 

E E 

“7\ I 
\ message patterns @ 

recommend _\ 

patterns QSA 604 User Interface 

“$33232”, Layer @ 

wizards 

development patterns @ 

script patterns ?g 

Figye 13 



US. Patent Feb. 2, 2010 Sheet 14 0f 18 

application design 
begin 

1 402 

V 

parameters 
review 

1404 

select component 
centric start point 

US 7,657,868 B2 

1400 

1406 

7 

select Select Sel?ct Select 
data based work?ow based screen based 

message based tt 
pattern pattern Pattern pa em 

141 0 a 
v V V y y 

s?lect Select select select 
méssage data work?ow screen 
editor editor editor editor 

L 

select other editors/viewers to complete application 1 12 

V 

Figure 14 



US. Patent Feb. 2, 2010 Sheet 15 0f 18 US 7,657,868 B2 

1500 
invoke primary / 
pattern 1502 ‘.____ 

1508 i 
\ invoke secondary 

pattern 1504 f 

-—-—> invoke appropriate 
editor/viewer 

1 5 06 

Figure 15 



US. Patent Feb. 2, 2010 Sheet 16 6f 18 US 7,657,868 B2 

1600 \ 
Screen Layouts: 

S tacked Layout Type 
Main Screen Main Screen 

l 

1602 
._ Field C 

FiBld E 

Field F 

l 
I 
I 
l 
l 
I 
I 
l 
I 
l 
l 
l 
l 
I 
l 
I 
I 
I 
I 
I 
I 
I 
l 
I 
l 
l 
l 

Fleld D : 
l 
I 
I 
| 
I 
I 
I 
I 
I 
l 
I 
I 
l 
I 
l 
I 
l 
I 
l 
l 
I 
l 
I 

Figure 16 





US. Patent Feb. 2, 2010 Sheet 18 0f 18 US 7,657,868 B2 

[1806 / 1800 

Not?cabbn 0mm —,———— / 1 812 
Main J.icreen 

Charge Noti?cation Clilaia Sclael'l 

1808 
Repmlion Layout J FieldC Field 0 

charge 

Static (Men's 

1814 
181 1818 / 7 

removeSubscximion 
attl 

1820 
V 

NewNc??catim Screen 

1804\ 
Field A Field B Held C 

Euhmit Nuli?caiion 

Field A 

/ L 1824 FieldB 
FieldC 

1822 FieldD 

Figure 18 






















































