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Design of UML Syntax-analyzer Using BISON

JIANG Guoming®, WEI Yangsu?, SONG Jinyu*
(1. College of Information & Electronics, Zhejiang University of Technology, Hangzhou 310033;
2. Department of Computer, Zhejiang Water Conservancy and Hydropower College, Hangzhou 310018)

Abstract Studying in how to develop a UML Syntax-analyzer is significant for there are many researchs on object-oriented test with UML class
diagram and statechart diagram at present. The paper develops a UML analyzer by using BISON, which realizes getting information used to software
testing automatically from documents of UML by scanning and analyzing them. It improves the efficiency of software testing. Simulating the

software under the environment of VC6.0 and the results show that it can work correctly.
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(OOAD) Indicator
UML
Safety
UML Door ElevatorControl Elevator
uUML -doorState : Bool controll -controlState : Bool control2 -currentFloor : int
+getdoorState() : Bool +getcontrolStatg)) : Bool -desiredFloor : int
+doorOpen() : void 2 1 |+restartSystem() : Bool 1 1 [-moveDir: Direction
+doorClose() : void +entersafetyState() : void +getcurrentFloor() : int
communicate&control ] contfold controld 1 +setdesiredFloor() : int
I 0.n 1 1 +moveToFloor() : void
Button Safety Indicator
-buttonState: Bool -safetyMode : Bool -indicatorState: Bool
+getbuttonStat) : Bool +transsafetyMode() : Bool +getindicatorState() : Bool
Rational Rose2003 UML ElevatorButton HallButton ElePosIndicator EleDirlndication
* [4] -eleFloor : int -hallFloor : int -currentFloor : int -movingDir: Direction
( mdl) BISON +getcurrentFloor() : int +getmovingDiK) : Direction
UML 1
LALR(1)™ _
UML Rational Rose2003  *.mdl
1 UML LALR(1 .
( ) (object Class “ClassName”
quid “ID”
stereotype “StereotypeName”
superclasses  (list inheritance_relationship_list
1 »7(2005C21027)
ElevatorControl “ ATS 77 (M603145)
Elevator (1981 )
Door
Button 2006-04-25 E-mail jgm_jobmail@163.com
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(object Inheritance_Relationship

supplier “SupplierName”
) )
used_nodes (list uses_relationship_list
(object Uses_Relationship
L))
realized_interfaces (list realize_rel_list
(object Realize_Relationship
)e)
operations  (list Operations
(object Operation “OperationName”...
parameters  (list Parameters
(object Parameter “ParameterName”

type “ParameterType”
quidu “ID”) ...)
result “ReturnType”
) )

class_attributes (list class_attribute_list
(object ClassAttribute “ClassAttributeName”

type “VariableType”

quidu “1D™)
) )
(object Association “AssociationName”
roles (list role_list

(object Role “RoleName”

client_cardinality (value cardinality “Value”)
is_navigable BoolVariable
is_aggregate BoolVariable)

(object Role “RoleName”

is required [ ButtonDown ]/ run

quidu:|QUIDU gstring;

stereotype: | STEREOTYPE stereotypename;
assoname rolename “© 7z
“ 7 is_nav

supplier
client_card “
>> is_agg ce >>

class

class:CLASS classname quid stereotype superclasses used_nodes
realized_interfaces operations class_attributes;

superclasses “ 7>

superclasses:] SUPERCLASSES L LIST
RELATIONSHIP_LIST inherit R;

inherit:| inherit L OBJECT INHERITANCE_RELATIONSHIP quid
stereotype supplier quidu R;

supplier << ”?

supplier: SUPPLIER suppliername;

used_nodes  realized_interfaces

INHERITANCE_

used_nodes:| USED_NODES L LIST USES_RELATIONSHIP_
LIST uses R;
uses: | uses L OBJECT USES_RELATIONSHIP quid stereotype
supplier quidu R;
realized_interfaces:|REALIZED_INTERFACES L LIST REALIZE
_ REL_LIST realize R;
realize:| realize L OBJECT REALIZE_RELATIONSHIP quid
stereotype supplier quidu R;
operations “ ””
operations:| OPERATIONS L LIST OPERATIONS operation R;
operation:| operation L OBJECT OPERATION opname quid pars
result opexp uid quidu R;
pars:| PARAMETERS L LIST PARAMETERS par R;
par:| par L OBJECT PARAMETER parname quid type quidu R;
opname pars result
opexp

parname type

class_attributes

class_attributes:] CLASS_ATTRIBUTES L LIST CLASS_
ATTRIBUTE_LIST attribute R;

attribute:| attribute L OBJECT CLASSATTRIBUTE attrname quid

type quidu R;
attrname type
2 UML LALR(2)
2

[ currentFloor >desiredFloor ]

L)) )
logical_presentations  (list unit_reference_list
L)
Class superclasses “ 77
used_nodes “e 7 realized_interfaces
“ i operations “ 7 class_attributes
“ > Association “ 7 roles
logical_presentations
BISON LALR(1)
class_list:|class_list L OBJECT list R;
L R ce(ss 7} 21
class_list 2
list
list: class | association;
class association “ ””
association
association: ~ ASSOCIATION  assoname  quid
stereotype roles;

roles:| ROLES L LIST ROLE_LIST role R;
role: | role L OBJECT ROLE rolename quid supplier

quidu client_card is_nav is_agg R;
quid quidu ID stereotype

quid:QUID gstring;
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more request

door close

no more request

idle

e O StartState

move up[ currentFloor <desiredFloor ]

[ currentFloor <desi

time out
door open

madfe up[ currentFloor =desi

time out[ after 15 seconds

move down[ currentFloor =desiredFloor ]

(idle)




(is required ) (run)

statemachine (object State_Machine “State Model”
quid “1D”

states (list States

(object State “StateName”

quid “1D”

transitions  (list transition_list

(object State_Transition

supplier “TargetState”
quidu “ID”
Event (object Event “EventName”

parameters “ParameterList™)
condition “ConditionExpresion”
action  (object action “Action”

)
sendEvent (object sendEvent
L))

type “StateType”) ... )

statediagrams  (list StateDiagrams

)
LALR(1)
statemachine: STATEMACHINE L OBJECT STATE_MACHINE
modeltype quid states R;
modeltype states

states: STATES L LIST STATES state R;
state:| state L OBJECT STATE startstatename quid transitions
type R;

state startstatename
type StartState
Normal  EndState transitions
transitions:] TRANSITIONS L LIST TRANSITION_LIST
transition R;

transition:|transition L OBJECT STATE_TRANSITION quid
supplier quidu event condition action sendevent R;

supplier: SUPPLIER endstatename;

event:]| EVENT L OBJECT EVENT eventname quid parameters R;

parameters:| PARAMETERS paramname;

condition:| CONDITION condname;

action:] ACTION L OBJECT ACTION actname quid R;

sendevent:] SENDEVENT L OBJECT SENDEVENT quid event
parameters target R;

transition supplier
event parameters condition
action sendevent target
3 UML
FLEX®! BISON yylex()
yyparse() yyparse()  yylex() ~ *.mdl yylex()
Token yyparse() <= — 77
3.1UML
(1) classlex() FLEX 3

%{ #include <cstring>

#include <cstdlib>
#include "class.tab.h" %}
%option prefix="class"

class.tab.h classparse() classlex()
Token %option prefix="class" FLEX
yy” "yy”
prefix
(2] Token
classparse() Class {return CLASS;}
classlex() Class CLASS

classparse()
int classwrap(){return 1;}
classwrap()

(2) classparse() BISON 3

%{ #include <cstring>
#include <cstdlib>
#include "ClassDef.h" %}
%union{ int digit; char *str; }
"ClassDef.h" 5 (
““next”” ) Operation
ClassNode RoleNode  AssoNode Operation
(char *opName, char *result, char **pars, char **parstype, char
* opexp) Attribute (char *attrName, char *type)
ClassNode (char *name, char *stereotype, char
**depence, char **inherit, char **realize, Operation *op,
Attribute *attr) RoleNode (char *rolenode, char
*rolename, char *client_card, char *is_nav, char *is_agg)

Attribute

AssoNode (char *name, char *stereotype,
RoleNode *rolenode)
ClassNode Operation
Attribute AssoNode
union Token
LALR(1)

uses: | uses L OBJECT USES_RELATIONSHIP quid stereotype
supplier quidu R

{ Insert_used_nodes (ClassNode,$7); };

ClassNode
depence

3.2 UML

(1) statelex()

statelex()

(2) stateparse()

classlex()

%{ #include <cstring>
#include <cstdlib>
#include "StateDef.h" %}
%union{ char *str; }
"StateDef.h" StateNode

StateNode

(char *StartState, char *EndState, char *event, char *condition,
char *action, char * sendevent , char *type)

StateNode

( 212 )
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