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GUI 

Underlying 
Code 

Interactions between the 
GUI and the underlying code 

50% of code 
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Property(oj, oa, ob, …,ox, value) 

Property Name 
Object Value of Property 

Optional Objects 

True/False 

Caption(Button, “Cancel”) 
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Button1 

Form1 

Label1 
Align(Label1, 

Caption(Label1, 
Color(Label1, 
Font(Label1, 

alNone) 
“Files of type:”) 
clBtnFace) 
(tfont)) 

Caption(Button1, 
Enabled(Button1, 
Visible(Button1, 
Height(Button1, 

Cancel) 
TRUE) 
TRUE) 
65) 

WState(Form1, 
Width(Form1, 
Scroll(Form1, 

wsNormal) 
1088) 
TRUE) 

TabOrder   0 

Caption   Cancel 
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Now we know how to represent the GUI’s state 
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This is the text. 

SelectText 
(“This”) 

This is the text. This 

State: Si 

State: Sj 

Event: e 

Sj = e(Si) 
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Operator :: CUT 
Precondition: 

 isCurrent(Menu2). 

Effects: 
 FORALL Obj in Objects 
  Selected(Obj) ⇒  
   ADD inClipboard(Obj) 
   DEL onScreen(Obj) 
   DEL Selected(Obj) 
 ADD isCurrent(Menu1) 
 DEL isCurrent(Menu2). 

Menu2 

Menu1 

File   Edit   View   Ins 

Cut 

Now we know how to represent the events of the GUI 

Primitive Operators 
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SelectText 
(“This”) Format Font 18 OK SelectText 

(“text”) 

Format Font Underline OK 

This is the text. 

This is the text. 

S0 
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Initial State Goal State 

Multiple 
Event  
Sequences This is the text. This is the text. 

SelectText(“This”) 

SelectText(“text”) 

SetFontSize(18) 

MouseClick(U) 

Initial State 

This is the text. 

Goal State 

This is the text. 

is the This text. 

is the This text. 
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Operator :: CUT 
Precondition: 

 isCurrent(Menu2). 

Effects: 
 FORALL Obj in Objects 
  Selected(Obj) ⇒  
   ADD inClipboard(Obj) 
   DEL onScreen(Obj) 
   DEL Selected(Obj) 
 ADD isCurrent(Menu1) 
 DEL isCurrent(Menu2). 

Menu2 

Menu1 

File   Edit   View   Ins 

Cut 
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Sys-Interaction Operator: 

File 

Send To 

Mail Recipient 

SelectFromList() 
Default 

OK 
Cancel 

Language Window’s  
Operator Set 

Main GUI’s 
Operator Set 

… 
Set Language 

SelectFromList() 
Default 

OK 
Cancel 

... 

English (United States) 

OK Cancel Default... 

Using Primitive  
Operators Only 

Set Language 

… 
Set Language 

... 

Main GUI’s 
Operator Set 

Using Abstraction 
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SetLanguage() 

SelectFromList 
(“English(US)”) OK 

Hierarchical 
Operator 

Planner 

SelectFromList() 
Default 

OK 
Cancel 

Language Window’s  
Operator Set 

SetLanguage() 

... ... 
High  
Level Plan 

Sub Plan Define 
Abstraction 
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Initial  
State 

Goal  
State 

This is the text. 

This is the text. 

SelectText 
(“This”) 

FormatFont 
(“This”, 18pt) 

FormatFont 
(“text”, Underline) 

SelectText 
(“text”) 

Primitive 
Operator 

Primitive 
Operator 

Hierarchical 
Operator 

I
N
I
T
I
A
L 

G
O
A
L 

FormatFont 18 OK 

Planner 
FormatFont Underline OK 

Planner 

Format Font Format Font 
Mapping Mapping 

SelectText 
(“This”) Format Font 18 OK SelectText 

(“text”) 

Format Font Underline OK 

Hierarchical 
Operator 
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SelectText 
(“This”) 

FormatFont 
(“This”, 18pt) 

FormatFont 
(“text”, Underline) 

SelectText 
(“text”) 

Primitive 
Operator 

Primitive 
Operator 

Hierarchical 
Operator 

Hierarchical 
Operator 

I
N
I
T
I
A
L 

G
O
A
L 

FormatFont 18 OK FormatFont Underline OK 
Planner Planner 

No Interactions 

SelectText 
(“This”) 

SelectFromList 
(18) 

FormatFont 
(“text”, Underline) 

SelectText 
(“text”) 

Primitive 
Operator 

Primitive 
Operator 

Primitive 
Operator 

Hierarchical 
Operator 

SelectText 
(“This”) 

SelectFromList 
(18) 

SelectText 
(“text”) 

Format Font Underline OK 

SelectText 
(“This”) 

FormatFont 
(“This”, 18pt) 

FormatFont 
(“text”, Underline) 

SelectText 
(“text”) 

Primitive 
Operator 

Primitive 
Operator 

Hierarchical 
Operator 

Hierarchical 
Operator 

I
N
I
T
I
A
L 

G
O
A
L 
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Regression 
Tester 

Test 
Coverage 
Evaluator 

Executing 
GUI 

GUI Implementation: 
Tools (Languages/Toolkits) 

GUI  
Implementer 

GUI Specifications 

GUI Model Test Designer 

Test-Case 
Generator 

Test Case 

Tasks 
Expected-state 

Generator 

Expected-state 
sequence 

Oracle 

Verifier 

Verdict 
Actual State 
Information 

Execution 
Monitor 

GUI State 
(run-time) 

Test Executor 

This is the text. 

This is the text. 

SelectText 
(“This”) Format Font 18 OK 

SelectText 
(“text”) Format Font Underline OK 

Check State, not only Output !! 

This is the text. 

?! 
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Actual State Expected State 

Automated  
Verifier 

Verdict 

Test Case 

Expected-state 
Generator 

Verifier 

Expected State 
Execution 
Monitor 

Oracle 

Actual 
State 

Run-time 
information from 

executing GUI 

Verdict 

GUI 
Model 
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e1 e2 e3 en 

e1 e2 e3 en 
S0 S1 S2 S3 Sn 
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Expected State 

Test Executor 

GUI Under Test 

Execution Monitor 
ACTUAL STATE: 
(isCurrent ROOT) 
(Contains ROOT D 
(Contains ROOT D 

Verifier 

Test Cases 
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contains(Latex Samples) 
contains(private Latex) 
contains(root private) 
containsfile(private f1.doc) 
containsfile(Samples f4.doc) 
currentFont(Times Normal 12pt) 
font("be modeled" Times Normal 12pt) 
font("is the" Times Normal 12pt) 
font("needs to" Times Normal 12pt) 
font("text" Times Normal 12pt) 
font("that" Times Normal 12pt) 
font("This" Times Normal 12pt) 
in(f1.doc "be modeled") 
in(f1.doc "is the") 
in(f1.doc "needs to") 
in(f1.doc "text") 
in(f1.doc "that") 
in(f1.doc "This") 
isCurrent(private) 
selectedFile(f1.doc) 

contains(Latex Samples) 
contains(private Latex) 
contains(root private) 
containsfile(private f1.doc) 
containsfile(Samples f4.doc) 
currentFile(f1.doc) 
currentFont(Times Normal 12pt) 
font("be modeled" Times Normal 12pt) 
font("is the" Times Normal 12pt) 
font("needs to" Times Normal 12pt) 
font("text" Times Normal 12pt) 
font("that" Times Normal 12pt) 
font("This" Times Normal 12pt) 
in(f1.doc "be modeled") 
in(f1.doc "is the") 
in(f1.doc "needs to") 
in(f1.doc "text") 
in(f1.doc "that") 
in(f1.doc "This") 
isCurrent(private) 
onScreen("be modeled") 
onScreen("is the") 
onScreen("needs to") 
onScreen("text") 
onScreen("that") 
onScreen("This") 
selectedFile(f1.doc) 

SelectFile 
(“f1.doc”)  Open  SelectText 

(“This”)  
S4 S5 

e4 e5 
e6 
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Total CPU time (all 290 test cases and expected states) 
75.84 sec. 
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GUI Relevant-properties checking 
Total running time < 10 minutes 

Executing 
GUI 

GUI Implementation: 
Tools (Languages/Toolkits) 

GUI  
Implementer 

GUI Specifications 

GUI Model Test Designer 

Test-Case 
Generator 

Test Case 

Tasks 
Expected-state 

Generator 

Expected-state 
sequence 

Oracle 

Verifier 

Verdict 
Actual State 
Information 

Execution 
Monitor 

GUI State 
(run-time) 

Coverage 
Report 

Coverage  
Criteria Coverage  

Evaluation 
Algorithms 

Regression 
Testing 

Algorithms 

Test Executor 

GUI Specifications 


