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! !"#$%&'"(')*+#(,+-.,/$&&+
"#/01#0/,+-2+$+"-2#3$/,+
"4"#,5+

!  6-+')#/-701,+$/1('#,1#0/$&+7,"'*)+$)7+#-+7'"10""+'#"+
'58-/#$)1,+

!  6-+,98&$')+3(4+50&#'8&,+5-7,&"+$/,+/,:0'/,7+#-+
7-105,)#+$+"-2#3$/,+$/1('#,1#0/,+

!  6-+7,"1/'%,+#48,"+-2+$/1('#,1#0/$&+5-7,&"+#($#+5$4+
%,+0",7+

!  6-+7'"10""+(-3+7-5$');"8,1'<1+/,2,/,)1,+5-7,&"+
5$4+%,+0",7+$"+$+%$"'"+2-/+8/-701#;&'),"+$)7+#-+
1-58$/,+"-2#3$/,+$/1('#,1#0/,"+

!  =4"#,5+"#/01#0/')*+
!  >-)#/-&+5-7,&"+
! ?-70&$/+7,1-58-"'#'-)+
!  @-5$');"8,1'<1+$/1('#,1#0/,"+

!  6(,+7,"'*)+8/-1,""+2-/+'7,)#'24')*+#(,+"0%;
"4"#,5"+5$A')*+08+$+"4"#,5+$)7+#(,+
2/$5,3-/A+2-/+"0%;"4"#,5+1-)#/-&+$)7+
1-550)'1$#'-)+'"+1$&&,7+!"#$%&'#&("!)*+',%-.*

!  6(,+-0#80#+-2+#('"+7,"'*)+8/-1,""+'"+$+
7,"1/'8#'-)+-2+#(,*,/0&1!"'*!"#$%&'#&("'+
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!  B)+,$/&4+"#$*,+-2+#(,+"4"#,5+7,"'*)+8/-1,""+
!  C,8/,",)#"+#(,+&')A+%,#3,,)+"8,1'<1$#'-)+
$)7+7,"'*)+8/-1,"","+

!  D2#,)+1$//',7+-0#+')+8$/$&&,&+3'#(+"-5,+
"8,1'<1$#'-)+$1#'.'#',"+

!  E#+').-&.,"+'7,)#'24')*+5$F-/+"4"#,5+
1-58-),)#"+$)7+#(,'/+1-550)'1$#'-)"+

!  =#$A,(-&7,/+1-550)'1$#'-)+
!  B/1('#,1#0/,+5$4+%,+0",7+$"+$+2-10"+-2+7'"10""'-)+
%4+"4"#,5+"#$A,(-&7,/"+

!  =4"#,5+$)$&4"'"+
! ?,$)"+#($#+$)$&4"'"+-2+3(,#(,/+#(,+"4"#,5+1$)+
5,,#+'#"+)-);20)1#'-)$&+/,:0'/,5,)#"+'"+8-""'%&,+

!  G$/*,;"1$&,+/,0",+
!  6(,+$/1('#,1#0/,+5$4+%,+/,0"$%&,+$1/-""+$+/$)*,+
-2+"4"#,5"+

!  =4"#,5+"#/01#0/')*+
!  6(,+"4"#,5+'"+7,1-58-",7+')#-+",.,/$&+8/')1'8$&+"0%;
"4"#,5"+$)7+1-550)'1$#'-)"+%,#3,,)+#(,",+"0%;"4"#,5"+
$/,+'7,)#'<,7+

!  >-)#/-&+5-7,&&')*+
!  B+5-7,&+-2+#(,+1-)#/-&+/,&$#'-)"('8"+%,#3,,)+#(,+7'H,/,)#+
8$/#"+-2+#(,+"4"#,5+'"+,"#$%&'"(,7+

!  ?-70&$/+7,1-58-"'#'-)+
!  6(,+'7,)#'<,7+"0%;"4"#,5"+$/,+7,1-58-",7+')#-+5-70&,"+

!  B+,(23,4,&'5+'"+$+"4"#,5+')+'#"+-3)+/'*(#+
3(-",+-8,/$#'-)+'"+')7,8,)7,)#+-2+#(,+
",/.'1,"+8/-.'7,7+%4+-#(,/+"0%;"4"#,5"+

!  B+5/+()'+'"+$+"4"#,5+1-58-),)#+#($#+
8/-.'7,"+",/.'1,"+#-+-#(,/+1-58-),)#"+%0#+
3-0&7+)-#+)-/5$&&4+%,+1-)"'7,/,7+$"+$+
",8$/$#,+"4"#,5+
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!  @'H,/,)#+$/1('#,1#0/$&+5-7,&"+5$4+%,+
8/-701,7+70/')*+#(,+7,"'*)+8/-1,""+

!  !$1(+5-7,&+8/,",)#"+7'H,/,)#+8,/"8,1#'.,"+
-)+#(,+$/1('#,1#0/,+

!  =#$#'1+"#/01#0/$&+5-7,&++
!  "(-3"+#(,+5$F-/+"4"#,5+1-58-),)#"+

!  @4)$5'1+8/-1,""+5-7,&++
!  "(-3"+#(,+8/-1,""+"#/01#0/,+-2+#(,+"4"#,5+

!  E)#,/2$1,+5-7,&++
!  7,<),"+"0%;"4"#,5+')#,/2$1,"+

!  C,&$#'-)"('8"+5-7,&++
!  !I*IJ+7$#$;K-3+5-7,&+

!  6(,+$/1('#,1#0/$&+5-7,&+-2+$+"4"#,5+5$4+
1-)2-/5+#-+$+*,),/'1+$/1('#,1#0/$&+5-7,&+-/+
"#4&,+

!  B)+$3$/,),""+-2+#(,",+"#4&,"+1$)+"'58&'24+#(,+
8/-%&,5+-2+7,<)')*+"4"#,5+$/1('#,1#0/,"+

!  L-3,.,/J+5-"#+&$/*,+"4"#,5"+$/,+
(,#,/-*,),-0"+$)7+7-+)-#+2-&&-3+$+"')*&,+
$/1('#,1#0/$&+"#4&,+

!  M,/2-/5$)1,+
!  G-1$&'N,+-8,/$#'-)"+#-+5')'5'N,+"0%;"4"#,5+
1-550)'1$#'-)+

!  =,10/'#4+
!  O",+$+&$4,/,7+$/1('#,1#0/,+3'#(+1/'#'1$&+$"",#"+')+')),/+
&$4,/"+

!  =$2,#4+
!  E"-&$#,+"$2,#4;1/'#'1$&+1-58-),)#"+

!  B.$'&$%'&'#4+
!  E)1&07,+/,70)7$)#+1-58-),)#"+')+#(,+$/1('#,1#0/,+

!  ?$')#$')$%'&'#4+
!  O",+<),;*/$')J+",&2;1-)#$'),7+1-58-),)#"+
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!  >-)1,/),7+3'#(+7,1-58-"')*+#(,+"4"#,5+
')#-+')#,/$1#')*+"0%;"4"#,5"+

!  6(,+$/1('#,1#0/$&+7,"'*)+'"+)-/5$&&4+
,98/,"",7+$"+$+%&-1A+7'$*/$5+8/,",)#')*+$)+
-.,/.',3+-2+#(,+"4"#,5+"#/01#0/,+

! ?-/,+"8,1'<1+5-7,&"+"(-3')*+(-3+"0%;
"4"#,5"+"($/,+7$#$J+$/,+7'"#/'%0#,7+$)7+
')#,/2$1,+3'#(+,$1(+-#(,/+5$4+$&"-+%,+
7,.,&-8,7+

Vision 
system 

Object 
identification 

system 

Conveyor 
controller 

Arm 
controller 

Gripper 
controller 

Packaging 
selection 
system 

Packing 
system 

!  =0%;"4"#,5"+50"#+,91($)*,+7$#$I+6('"+5$4+%,+
7-),+')+#3-+3$4"P+
!  =($/,7+7$#$+'"+(,&7+')+$+1,)#/$&+7$#$%$",+-/+/,8-"'#-/4+$)7+
5$4+%,+$11,"",7+%4+$&&+"0%;"4"#,5"+

!  !$1(+"0%;"4"#,5+5$')#$')"+'#"+-3)+7$#$%$",+$)7+8$"","+
7$#$+,98&'1'#&4+#-+-#(,/+"0%;"4"#,5"+

!  Q(,)+&$/*,+$5-0)#"+-2+7$#$+$/,+#-+%,+"($/,7J+#(,+
/,8-"'#-/4+5-7,&+-2+"($/')*+'"+5-"#+1-55-)&4+0",7+

Design 
Editor 

Code 
Generator 

Design 
Translator 

Program 
Editor 

Design 
Analyzer 
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Project 
Repository 
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!  !R1',)#+3$4+#-+"($/,+&$/*,+$5-0)#"+-2+7$#$+
!  =0%;"4"#,5"+),,7+)-#+%,+1-)1,/),7+3'#(+(-3+7$#$+'"+
5$)$*,7++

!  >,)#/$&'N,7+5$)$*,5,)#+,I*I+%$1A08J+",10/'#4J+,#1I+
!  @'"$7.$)#$*,"+

!  =0%;"4"#,5"+50"#+$*/,,+-)+$+/,8-"'#-/4+7$#$+5-7,&I+
E),.'#$%&4+$+1-58/-5'",+

!  @$#$+,.-&0#'-)+'"+7'R10&#+$)7+,98,)"'.,+
!  @'R10&#+#-+7'"#/'%0#,+,R1',)#&4+

!  @'"#/'%0#,7+"4"#,5+5-7,&+3('1(+"(-3"+(-3+7$#$+
$)7+8/-1,""')*+'"+7'"#/'%0#,7+$1/-""+$+/$)*,+-2+
1-58-),)#"+

!  =,#+-2+"#$)7;$&-),+",/.,/"+3('1(+8/-.'7,+"8,1'<1+
",/.'1,"+"01(+$"+8/')#')*J+7$#$+5$)$*,5,)#J+,#1I+

!  =,#+-2+1&',)#"+3('1(+1$&&+-)+#(,",+",/.'1,"+
!  S,#3-/A+3('1(+$&&-3"+1&',)#"+#-+$11,""+",/.,/"+
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Catalog 
 

Client 2 

Video 
server 

Film clip 
files 

Client 3 

Picture 
server 

Digitized 
photographs 

Client 4 

Hypertext 
server 

Hypertext 
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Wide-bandwidth Network 

!  B7.$)#$*,"+
!  @'"#/'%0#'-)+-2+7$#$+'"+"#/$'*(#2-/3$/7+
!  ?$A,"+,H,1#'.,+0",+-2+),#3-/A,7+"4"#,5"I+?$4+/,:0'/,+
1(,$8,/+($/73$/,+

!  !$"4+#-+$77+),3+",/.,/"+-/+08*/$7,+,9'"#')*+",/.,/"+
!  @'"$7.$)#$*,"+

!  S-+"($/,7+7$#$+5-7,&+"-+"0%;"4"#,5"+0",+7'H,/,)#+7$#$+
-/*$)'N$#'-)+

!  @$#$+')#,/1($)*,+5$4+%,+'),R1',)#+
!  C,70)7$)#+5$)$*,5,)#+')+,$1(+",/.,/+
!  S-+1,)#/$&+/,*'"#,/+-2+)$5,"+$)7+",/.'1,"+;+'#+5$4+%,+
7'R10&#+#-+<)7+-0#+3($#+",/.,/"+$)7+",/.'1,"+$/,+$.$'&$%&,+
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!  O",7+#-+5-7,&+#(,+')#,/2$1')*+-2+"0%;"4"#,5"+
!  D/*$)'N,"+#(,+"4"#,5+')#-+$+",#+-2+&$4,/"+T-/+
$%"#/$1#+5$1('),"U+,$1(+-2+3('1(+8/-.'7,+$+",#+-2+
",/.'1,"+

!  =088-/#"+#(,+')1/,5,)#$&+7,.,&-85,)#+-2+"0%;
"4"#,5"+')+7'H,/,)#+&$4,/"I+Q(,)+$+&$4,/+')#,/2$1,+
1($)*,"J+-)&4+#(,+$7F$1,)#+&$4,/+'"+$H,1#,7+

!  L-3,.,/J+-2#,)+7'R10&#+#-+"#/01#0/,+"4"#,5"+')+#('"+
3$4+

Version management 

Object management 
Database system 

Operating system 

!  B/,+1-)1,/),7+3'#(+#(,+1-)#/-&+K-3+%,#3,,)+"0%;
"4"#,5"I+@'"#')1#+2/-5+#(,+"4"#,5+7,1-58-"'#'-)+
5-7,&+

!  >,)#/$&'N,7+1-)#/-&+
!  D),+"0%;"4"#,5+($"+-.,/$&&+/,"8-)"'%'&'#4+2-/+1-)#/-&+$)7+
"#$/#"+$)7+"#-8"+-#(,/+"0%;"4"#,5"+

!  !.,)#;%$",7+1-)#/-&+
!  !$1(+"0%;"4"#,5+1$)+/,"8-)7+#-+,9#,/)$&&4+*,),/$#,7+
,.,)#"+2/-5+-#(,/+"0%;"4"#,5"+-/+#(,+"4"#,5V"+
,).'/-)5,)#+

!  B+1-)#/-&+"0%;"4"#,5+#$A,"+/,"8-)"'%'&'#4+2-/+
5$)$*')*+#(,+,9,10#'-)+-2+-#(,/+"0%;"4"#,5"+

!  >$&&;/,#0/)+5-7,&+
!  6-8;7-3)+"0%/-0#'),+5-7,&+3(,/,+1-)#/-&+"#$/#"+$#+#(,+
#-8+-2+$+"0%/-0#'),+(',/$/1(4+$)7+5-.,"+7-3)3$/7"I+
B88&'1$%&,+#-+",:0,)#'$&+"4"#,5"+

!  ?$)$*,/+5-7,&+
!  D),+"4"#,5+1-58-),)#+1-)#/-&"+#(,+"#-88')*J+"#$/#')*+
$)7+1--/7')$#'-)+-2+-#(,/+"4"#,5+8/-1,"","I+>$)+%,+
'58&,5,)#,7+')+",:0,)#'$&+"4"#,5"+$"+$+1$",+"#$#,5,)#I+
B88&'1$%&,+#-+1-)10//,)#+"4"#,5"I++
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Main 
Program 

Routine 
1.1 

Routine 
1.2 

Routine 
2.1 

Routine 
3.1 

Routine 
3.2 

Routine 
1 

Routine 
2 

Routine 
3 

Motor 
processes 

Motor 
processes 

Motor 
processes 

Motor 
processes 

Motor 
processes 

Motor 
processes 

Motor 
processes 

Motor 
processes 

Motor 
processes 

System 
controller 

User 
interface 

Fault 
handler 

Computation 
processes 

Sensor 
processes 

Motor 
processes 

!  @/'.,)+%4+,9#,/)$&&4+*,),/$#,7+,.,)#"++
!  63-+8/')1'8$&+,.,)#;7/'.,)+5-7,&"+

!  W/-$71$"#+5-7,&"I+B)+,.,)#+'"+%/-$71$"#+#-+$&&+"0%;
"4"#,5"I+B)4+"0%;"4"#,5+#($#+1$)++($)7&,+#(,+,.,)#+5$4+
7-+"-+

!  E)#,//08#;7/'.,)+5-7,&"I+O",7+')+/,$&;#'5,+"4"#,5"+3(,/,+
')#,//08#"+$/,+7,#,1#,7+%4+$)+')#,//08#+($)7&,/+$)7+8$"",7+
#-+"-5,+-#(,/+1-58-),)#+2-/+8/-1,""')*+

!  D#(,/+,.,)#+7/'.,)+5-7,&"+')1&07,+"8/,$7"(,,#"+
$)7+8/-701#'-)+"4"#,5"+

!  !H,1#'.,+')+')#,*/$#')*+"0%;"4"#,5"+-)+7'H,/,)#+
1-580#,/"+')+$+),#3-/A+

!  =0%;"4"#,5"+/,*'"#,/+$)+')#,/,"#+')+"8,1'<1+,.,)#"I+
Q(,)+#(,",+-110/J+1-)#/-&+'"+#/$)"2,//,7+#-+#(,+"0%;
"4"#,5+#($#+1$)+($)7&,+#(,+,.,)#+

!  >-)#/-&+8-&'14+'"+)-#+,5%,77,7+')+#(,+,.,)#+$)7+
5,""$*,+($)7&,/I+=0%;"4"#,5"+7,1'7,+-)+,.,)#"+-2+
')#,/,"#+#-+#(,5+

!  L-3,.,/J+"0%;"4"#,5"+7-)V#+A)-3+'2+-/+3(,)+$)+
,.,)#+3'&&+%,+($)7&,7+
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Sub-system 
1 

Sub-system  
2 

Sub-system  
3 

Sub-system  
4 

Event and message handler 

!  O",7+')+/,$&;#'5,+"4"#,5"+3(,/,+2$"#+/,"8-)",+#-+$)+
,.,)#+'"+,"",)#'$&+

!  6(,/,+$/,+A)-3)+')#,//08#+#48,"+3'#(+$+($)7&,/+
7,<),7+2-/+,$1(+#48,+

!  !$1(+#48,+'"+$""-1'$#,7+3'#(+$+5,5-/4+&-1$#'-)+$)7+
$+($/73$/,+"3'#1(+1$0","+#/$)"2,/+#-+'#"+($)7&,/+

!  B&&-3"+2$"#+/,"8-)",+%0#+1-58&,9+#-+8/-*/$5+$)7+
7'R10&#+#-+.$&'7$#,+

Interrupts 

Handler 
1 

Process 
1 

Handler 
2 

Process 
2 

Handler 
3 

Process 
3 

Handler 
4 

Process 
4 

Interrupt 
vector 

!  B)-#(,/+"#/01#0/$&+&,.,&+3(,/,+"0%;"4"#,5"+$/,+
7,1-58-",7+')#-+5-70&,"+

!  63-+5-70&$/+7,1-58-"'#'-)+5-7,&"+
!  B)+-%F,1#+5-7,&+3(,/,+#(,+"4"#,5+'"+7,1-58-",7+')#-+
')#,/$1#')*+-%F,1#"+

!  B+7$#$;K-3+5-7,&+3(,/,+#(,+"4"#,5+'"+7,1-58-",7+')#-+
20)1#'-)$&+5-70&,"+#($#+#/$)"2-/5+')80#"+#-+-0#80#"I+B&"-+
A)-3)+$"+#(,+8'8,&'),+5-7,&+

!  E2+8-""'%&,J+7,1'"'-)"+$%-0#+1-)10//,)14+"(-0&7+%,+
7,&$4,7+0)#'&+5-70&,"+$/,+'58&,5,)#,7+
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!  =#/01#0/,+#(,+"4"#,5+')#-+$+",#+-2+&--",&4+1-08&,7+
-%F,1#"+3'#(+3,&&;7,<),7+')#,/2$1,"+

!  D%F,1#;-/',)#,7+7,1-58-"'#'-)+'"+1-)1,/),7+3'#(+
'7,)#'24')*+-%F,1#+1&$"","J+#(,'/+$##/'%0#,"+$)7+
-8,/$#'-)"+

!  Q(,)+'58&,5,)#,7J+-%F,1#"+$/,+1/,$#,7+2/-5+#(,",+
1&$"","+$)7+"-5,+1-)#/-&+5-7,&+0",7+#-+1--/7')$#,+
-%F,1#+-8,/$#'-)"+

Customer 

Customer # 
Name 
Address 
Credit period 

Payment 

Invoice # 
Date 
Amount 
Customer # 

Receipt 

Invoice # 
Date 
Amount 
Customer # 

Invoice 

Invoice # 
Date 
Amount 
Customer # 

Issue() 
sendReminder() 
acceptPayment() 
sendReciept() 

!  X0)1#'-)$&+#/$)"2-/5$#'-)"+8/-1,""+#(,'/+')80#"+#-+
8/-701,+-0#80#"+

!  ?$4+%,+/,2,//,7+#-+$"+$+8'8,+$)7+<&#,/+5-7,&+T$"+')+
OSEY+"(,&&U+

!  Z$/'$)#"+-2+#('"+$88/-$1(+$/,+.,/4+1-55-)I+Q(,)+
#/$)"2-/5$#'-)"+$/,+",:0,)#'$&J+#('"+'"+$+%$#1(+
",:0,)#'$&+5-7,&+#($#+'"+,9#,)"'.,&4+0",7+')+7$#$+
8/-1,""')*+"4"#,5"+

!  S-#+/,$&&4+"0'#$%&,+2-/+')#,/$1#'.,+"4"#,5"+

Receipts 

Read issued 
invoices 

Identify 
payments 

Issue 
receipts 

Invoices Payments 

Find 
payments 

due 

Issue 
payment 
reminder 

Reminders 



10 

!  B/1('#,1#0/$&+5-7,&"+#($#+$/,+"8,1'<1+#-+"-5,+
$88&'1$#'-)+7-5$')+

!  63-+#48,"+-2+7-5$');"8,1'<1+5-7,&"+
!  [,),/'1+5-7,&"+#($#+$/,+$%"#/$1#'-)"+-2+$+)05%,/+-2+/,$&+
"4"#,5"+$)7+#($#+,)1$8"0&$#,+#(,+8/')1'8$&+1($/$1#,/'"#'1"+
-2+#(,",+"4"#,5"+

!  C,2,/,)1,+5-7,&"+#($#+$/,+5-/,+$%"#/$1#J+'7,$&'N,7+
5-7,&"I+M/-.'7,+$+5,$)"+-2+')2-/5$#'-)+$%-0#+#($#+1&$""+
-2+"4"#,5+$)7+-2+1-58$/')*+7'H,/,)#+$/1('#,1#0/,"+

!  [,),/'1+5-7,&"+$/,+0"0$&&4+%-##-5;08+5-7,&"\+
C,2,/,)1,+5-7,&"+$/,+#-8;7-3)+5-7,&"+

!  >-58'&,/+5-7,&+'"+$+3,&&;A)-3)+,9$58&,+$&#(-0*(+
-#(,/+5-7,&"+,9'"#+')+5-/,+"8,1'$&'N,7+$88&'1$#'-)+
7-5$')"+
!  G,9'1$&+$)$&4",/+
!  =45%-&+#$%&,+
!  =4)#$9+$)$&4",/+
!  =4)#$9+#/,,+
!  =,5$)#'1+$)$&4",/+
!  >-7,+*,),/$#-/+

!  [,),/'1+1-58'&,/+5-7,&+5$4+%,+-/*$)'N,7+
$11-/7')*+#-+7'H,/,)#+$/1('#,1#0/$&+5-7,&"+

Symbol 
table 

Lexical 
analysis 

Static 
analysis 

Semantic 
analysis 

Code 
Generation 

!  C,2,/,)1,+5-7,&"+$/,+7,/'.,7+2/-5+$+"#074+-2+
#(,+$88&'1$#'-)+7-5$')+/$#(,/+#($)+2/-5+
,9'"#')*+"4"#,5"+

! ?$4+%,+0",7+$"+$+%$"'"+2-/+"4"#,5+
'58&,5,)#$#'-)+-/+#-+1-58$/,+7'H,/,)#+
"4"#,5"I+E#+$1#"+$"+$+"#$)7$/7+$*$')"#+3('1(+
"4"#,5"+1$)+%,+,.$&0$#,7+

!  D=E+5-7,&+'"+$+&$4,/,7+5-7,&+2-/+
1-550)'1$#'-)+"4"#,5"+
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Application 

Presentation 

Session 

Transport 

Network 

Data Link 

Physical 

Application 

Presentation 

Session 

Transport 

Network 

Data Link 

Physical 

Network 

Data Link 

Physical 

Communications medium 

7 

6 

5 

4 

3 

2 

1 

@,"'*)')*+"4"#,5"+0"')*+",&2;
1-)#$'),7+-%F,1#"+$)7+-%F,1#+
1&$"","+

!  D%F,1#"+$/,+$%"#/$1#'-)"+-2+/,$&;3-/&7+,)#'#',"+
!  D%F,1#"+$/,+')7,8,)7,)#+$)7+,)1$8"0&$#,+"#$#,+$)7+
/,8/,",)#$#'-)+')2-/5$#'-)+

!  =4"#,5+20)1#'-)$&'#4+'"+,98/,"",7+')+#,/5"+-2+-%F,1#+
",/.'1,"+

!  =($/,7+7$#$+$/,$"+$/,+,&'5')$#,7+
!  D%F,1#"+1-550)'1$#,+%4+5,""$*,+8$""')*+
!  D%F,1#"+5$4+%,+7'"#/'%0#,7+$)7+5$4+,9,10#,+
",:0,)#'$&&4+-/+')+8$/$&&,&+

Obj1: Class1 

State Obj1 

Ops1() 

Obj3: Class3 

State Obj3 

Ops3() 

Obj4: Class4 

State Obj4 

Ops4() 

Obj2: Class3 

State Obj2 

Ops3() 

Obj6: Class1 

State Obj6 

Ops1() 

Obj5: Class5 

State Obj5 

Ops5() 
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!  !$"',/+5$')#,)$)1,I+D%F,1#"+5$4+%,+
0)7,/"#--7+$"+"#$)7;$&-),+,)#'#',"+

!  D%F,1#"+$/,+$88/-8/'$#,+/,0"$%&,+
1-58-),)#"+

!  X-/+"-5,+"4"#,5"J+#(,/,+5$4+%,+$)+-%.'-0"+
5$88')*+2/-5+/,$&+3-/&7+,)#'#',"+#-+"4"#,5+
-%F,1#"+

!  D%F,1#;-/',)#,7+$)$&4"'"J+7,"'*)+$)7+8/-*/$55')*+
$/,+/,&$#,7+%0#+7'"#')1#+

!  DDB+'"+1-)1,/),7+3'#(+7,.,&-8')*+$)+-%F,1#+5-7,&+
-2+#(,+$88&'1$#'-)+7-5$')+

!  DD@+'"+1-)1,/),7+3'#(+7,.,&-8')*+$)+-%F,1#;
-/',)#,7+"4"#,5+5-7,&+#-+'58&,5,)#+/,:0'/,5,)#"+

!  DDM+'"+1-)1,/),7+3'#(+/,$&'N')*+$)+DD@+0"')*+$)+
DD+8/-*/$55')*+&$)*0$*,+"01(+$"+]$.$+-/+>^^+

!  D%F,1#"+$/,+,)#'#',"+')+$+"-2#3$/,+"4"#,5+#($#+
/,8/,",)#+')"#$)1,"+-2+/,$&;3-/&7+$)7+"4"#,5+
,)#'#',"+

!  D%F,1#+1&$"","+$/,+#,58&$#,"+2-/+-%F,1#"I+
6(,4+5$4+%,+0",7+#-+1/,$#,+-%F,1#"+

!  D%F,1#+1&$"","+5$4+')(,/'#+$##/'%0#,"+$)7+
",/.'1,"+2/-5+-#(,/+-%F,1#+1&$"","+

An object is an entity that has a state and a defined set of 
operations which operate on that state. The state is 
represented as a set of object attributes. The operations 
associated with the object provide services to other 
objects (clients) which request these services when some 
computation is required. !
!
Objects are created according to some object class 
definition. An object class definition serves as a template 
for objects. It includes declarations of all the attributes 
and services which should be associated with an object of 
that class.!
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!  =,.,/$&+7'H,/,)#+)-#$#'-)"+2-/+7,"1/'%')*+-%F,1#;
-/',)#,7+7,"'*)"+3,/,+8/-8-",7+')+#(,+_`ab"+$)7+
_``b"++

!  6(,+O)'<,7+?-7,&&')*+G$)*0$*,+'"+$)+')#,*/$#'-)+-2+
#(,",+)-#$#'-)"+

!  E#+7,"1/'%,"+)-#$#'-)"+2-/+$+)05%,/+-2+7'H,/,)#+
5-7,&"+#($#+5$4+%,+8/-701,7+70/')*+DD+$)$&4"'"+
$)7+7,"'*)+

!  E#+'"+)-3+$++'*0!#&/+"#$)7$/7+2-/+DD+5-7,&&')*+

Employee 

Name: string 
Address: string 
dateOfBirth: Date 
employeeNo: integer 
socialSecuriyNo: string 
Department: Dept 
Manager: Employee 
Salary: integer 
Status: {current,left, retired} 
taxCode: integer 

Join() 
Leave() 
retire() 
changeDetails() 

!  >-)1,8#0$&&4J+-%F,1#"+1-550)'1$#,+0"')*++
5,""$*,"+

!  ?,""$*,"+
!  6(,+)$5,+-2+#(,+",/.'1,+/,:0,"#,7+%4+#(,+1$&&')*+-%F,1#+
!  >-8',"+-2+#(,+')2-/5$#'-)+/,:0'/,7+#-+,9,10#,+#(,+",/.'1,+
$)7+#(,+)$5,+-2+$+(-&7,/+2-/+#(,+/,"0&#+-2+#(,+",/.'1,+

!  E)+8/$1#'1,J+5,""$*,"+$/,+-2#,)+'58&,5,)#,7+%4+
8/-1,70/,+1$&&"+
!  S$5,+c+8/-1,70/,+)$5,I+
!  E)2-/5$#'-)+c+8$/$5,#,/+&'"#I+

"//Call a method associated with a buffer  
//object that returns the next value  
//in the buffer"
" " "v = circularBuffer.Get() ;"
"
"//Call the method associated with a  
//thermostat object that sets the  
//temperature to be maintained"
" " "thermostat.setTemp (20) ;"
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!  D%F,1#"+$/,+5,5%,/"+-2+1&$"","+#($#+7,<),+
$##/'%0#,+#48,"+$)7+-8,/$#'-)"+

!  >&$"","+5$4+%,+$//$)*,7+')+$+1&$""+(',/$/1(4+3(,/,+
-),+1&$""+T$+"08,/;1&$""U+'"+$+*,),/$&'N$#'-)+-2+-),+-/+
5-/,+-#(,/+1&$"","+T"0%;1&$"","U+

!  B+"0%;1&$""+')(,/'#"+#(,+$##/'%0#,"+$)7++
-8,/$#'-)"+2/-5+'#"+"08,/+1&$""+$)7+5$4+$77+),3+
5,#(-7"+-/+$##/'%0#,"+-2+'#"+-3)+

!  [,),/$&'N$#'-)+')+#(,+O?G+'"+'58&,5,)#,7+$"+
')(,/'#$)1,+')+DD+8/-*/$55')*+&$)*0$*,"+

Manager 
budgetsControlled 
dateAppointed 

Programmer 
project 
progLanguage 

Project 
Manager 

projects 

Department 
Manager 

department 

Strategic 
Manager 

responsibilities 

Employee 

!  E#+'"+$)+$%"#/$1#'-)+5,1($)'"5+#($#+5$4+%,+
0",7+#-+1&$""'24+,)#'#',"+

!  E#+'"+$+/,0",+5,1($)'"5+$#+%-#(+#(,+7,"'*)+
$)7+#(,+8/-*/$55')*+&,.,&+

!  6(,+')(,/'#$)1,+*/$8(+'"+$+"-0/1,+-2+
-/*$)'N$#'-)$&+A)-3&,7*,+$%-0#+7-5$')"+
$)7+"4"#,5"+

!  D%F,1#+1&$"","+$/,+)-#+",&2;1-)#$'),7I+#(,4+
1$))-#+%,+0)7,/"#--7+3'#(-0#+/,2,/,)1,+#-+
#(,'/+"08,/;1&$"","+

!  @,"'*),/"+($.,+$+#,)7,)14+#-+/,0",+#(,+
')(,/'#$)1,+*/$8(+1/,$#,7+70/')*+$)$&4"'"I+
>$)+&,$7+#-+"'*)'<1$)#+'),R1',)14+
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!  6(,/,+$/,+7'H,/')*+.',3"+$"+#-+3(,#(,/++
')(,/'#$)1,+'"+20)7$5,)#$&+#-+DD@I+
!  Z',3+_I+E7,)#'24')*+#(,+')(,/'#$)1,+(',/$/1(4+-/+),#3-/A+'"+
$+20)7$5,)#$&+8$/#+-2+-%F,1#;-/',)#,7+7,"'*)I+D%.'-0"&4+
#('"+1$)+-)&4+%,+'58&,5,)#,7+0"')*+$)+DDMGI+

!  Z',3+dI+E)(,/'#$)1,+'"+$+0",20&+'58&,5,)#$#'-)+1-)1,8#+
3('1(+$&&-3"+/,0",+-2+$##/'%0#,+$)7+-8,/$#'-)+7,<)'#'-)"I+
E7,)#'24')*+$)+')(,/'#$)1,+(',/$/1(4+$#+#(,+7,"'*)+"#$*,+
8&$1,"+0)),1,""$/4+/,"#/'1#'-)"+-)+#(,+'58&,5,)#$#'-)+

!  E)(,/'#$)1,+')#/-701,"+1-58&,9'#4+#($#+'"+
0)7,"'/$%&,J+,"8,1'$&&4+')+1/'#'1$&+"4"#,5"+

!  D%F,1#"+$)7+-%F,1#+1&$"","+8$/#'1'8$#,+')+
/,&$#'-)"('8"+3'#(+-#(,/+-%F,1#"+$)7+-%F,1#+1&$"","+

!  E)+#(,+O?GJ+$+*,),/$&'N,7+/,&$#'-)"('8+'"+')7'1$#,7+
%4+$)+$""-1'$#'-)+

!  B""-1'$#'-)"+5$4+%,+$))-#$#,7+3'#(+')2-/5$#'-)+
#($#+7,"1/'%,"+#(,+$""-1'$#'-)+

!  B""-1'$#'-)"+$/,+*,),/$&+%0#+5$4+')7'1$#,+#($#+$)+
$##/'%0#,+-2+$)+-%F,1#+'"+$)+$""-1'$#,7+-%F,1#+-/+#($#+
$+5,#(-7+/,&',"+-)+$)+$""-1'$#,7+-%F,1#+

Employee Department 

Manager 

is-member-of 

is-managed-by 

manages 

!  6(,+)$#0/,+-2+-%F,1#"+$"+",&2;1-)#$'),7+
,)#'#',"+5$A,+#(,5+"0'#$%&,+2-/+1-)10//,)#++
'58&,5,)#$#'-)+

!  6(,+5,""$*,;8$""')*+5-7,&+-2+-%F,1#+
1-550)'1$#'-)+1$)+%,+'58&,5,)#,7+7'/,1#&4+
'2+-%F,1#"+$/,+,9,10#')*+-)+",8$/$#,+
8/-1,""-/"+')+$+7'"#/'%0#,7+"4"#,5+
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!  =,/.,/"+
!  6(,+-%F,1#+'"+'58&,5,)#,7+$"+$+8$/$&&,&+8/-1,""+T",/.,/U+
3'#(+,)#/4+8-')#"+1-//,"8-)7')*+#-+-%F,1#+-8,/$#'-)"I+E2+)-++
1$&&"+$/,+5$7,+#-+'#J+#(,+-%F,1#+"0"8,)7"+'#",&2+$)7+3$'#"+
2-/+20/#(,/+/,:0,"#"+2-/+",/.'1,+

!  B1#'.,+-%F,1#"+
!  D%F,1#"+$/,+'58&,5,)#,7+$"+8$/$&&,&+8/-1,"","+$)7+#(,+
')#,/)$&+-%F,1#+"#$#,+5$4+%,+1($)*,7+%4++
!  #(,+-%F,1#+'#",&2J+$)7++
!  ,9#,/)$&+1$&&"+

!  B1#'.,+-%F,1#"+5$4+($.,+#(,'/+$##/'%0#,"+5-7'<,7+
%4+-8,/$#'-)"+%0#+5$4+$&"-+087$#,+#(,5+
$0#-)-5-0"&4+0"')*+')#,/)$&+-8,/$#'-)"+

!  !9$58&,+
!  6/$)"8-)7,/+-%F,1#+%/-$71$"#"+$)+$'/1/$2#V"+8-"'#'-)I+6(,+
8-"'#'-)+5$4+%,+087$#,7+0"')*+$+"$#,&&'#,+8-"'#'-)')*+
"4"#,5I+6(,+-%F,1#+8,/'-7'1$&&4+087$#,+#(,+8-"'#'-)+%4+
#/'$)*0&$#'-)+2/-5+"$#,&&'#,"+

class Transponder extends Thread {!
"Position currentPosition ;!
"Coords c1, c2 ;!
"Satellite sat1, sat2 ;!
"Navigator theNavigator ;!
"!
"public Position givePosition () !
"{!
" "return currentPosition ;!
"} !
"!
"public void run () !
"{!
" "while (true) !
" "{!
" " "c1 = sat1.position () ;!
" " "c2 = sat2.position () ;!
" " "currentPosition = theNavigator.compute (c1, c2) ;!
" "} "!
"} !

} //Transponder+

!  6(/,$7"+')+]$.$+$/,+$+"'58&,+1-)"#/01#+2-/+
'58&,5,)#')*+1-)10//,)#+-%F,1#"+

!  6(/,$7"+50"#+')1&07,+$+5,#(-7+1$&&,7+/0)TU+
$)7+#('"+'"+"#$/#,7+08+%4+#(,+]$.$+/0);#'5,+
"4"#,5+

!  B1#'.,+-%F,1#"+#48'1$&&4+')1&07,+$)+')<)'#,+
&--8+"-+#($#+#(,4+$/,+$&3$4"+1$//4')*+-0#+#(,+
1-580#$#'-)+
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!  @,<),+#(,+1-)#,9#+$)7+5-7,"+-2+0",+-2+#(,+
"4"#,5+

!  @,"'*)+#(,+"4"#,5+$/1('#,1#0/,+
!  E7,)#'24+#(,+8/')1'8$&+"4"#,5+-%F,1#"+
!  @,.,&-8+7,"'*)+5-7,&"+
!  =8,1'24+-%F,1#+')#,/2$1,"+

A weather data  collection  system is  required  to  generate 
weather maps on a regular basis using data collected from 
remote, unattended weather stations and other data sources 
such as weather observers, balloons and satellites. Weather 
stations  transmit  their  data  to  the  area  computer  in 
response to a request from that machine.!
!
The  area  computer  validates  the  collected  data  and 
integrates  it  with  the  data  from  different  sources.  The 
integrated  data  is  archived  and,  using  data  from  this 
archive and a digitized map database  a set of local weather 
maps is created. Maps may be printed for distribution on a 
special-purpose  map  printer  or  may  be  displayed  in  a 
number of different formats.!

A  weather  station  is  a  package  of  software  controlled 
instruments  which  collects  data,  performs  some  data 
processing and transmits this data for further processing. The 
instruments  include  air  and  ground  thermometers,  an 
anemometer, a wind vane, a barometer and a rain gauge. Data 
is collected every five minutes. !
!
When a command is issued to transmit the weather data, the 
weather station processes and summarizes the collected data. 
The summarized data is transmitted to the mapping computer 
when a request is received.!

<<subsystem>> 
Data display 

<<subsystem>> 
Data archiving 

<<subsystem>> 
Data processing 

<<subsystem>> 
Data collection 

Data display layer where objects  are 
concerned with preparing and presenting the 
data in human-readable form 

Data archiving layer where objects are 
concerned with storing the data for future 
processing 

Data processing layer where objects are  
concerned with checking and integrating the 
collected data 

Data collection layer where objects are  
concerned with acquiring data from remote 
sources 
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!  @,.,&-8+$)+0)7,/"#$)7')*+-2+#(,+/,&$#'-)"('8"+
%,#3,,)+#(,+"-2#3$/,+%,')*+7,"'*),7+$)7+'#"+
,9#,/)$&+,).'/-)5,)#+

!  =4"#,5+1-)#,9#+
!  B+"#$#'1+5-7,&+#($#+7,"1/'%,"+-#(,/+"4"#,5"+')+#(,+
,).'/-)5,)#I+O",+$+"0%"4"#,5+5-7,&+#-+"(-3+-#(,/+
"4"#,5"I+X-&&-3')*+"&'7,+"(-3"+#(,+"4"#,5"+$/-0)7+#(,+
3,$#(,/+"#$#'-)+"4"#,5I+

!  ?-7,&+-2+"4"#,5+0",+
!  B+74)$5'1+5-7,&+#($#+7,"1/'%,"+(-3+#(,+"4"#,5+')#,/$1#"+
3'#(+'#"+,).'/-)5,)#I+O",+0",;1$","+#-+"(-3+')#,/$1#'-)"+

<<subsystem>> 
Data collection 

observer 

Weather 
station 

Comms. 

Satellite 

Balloon 

<<subsystem>> 
Data display 

Map 

User 
interface 

Map 
display 

Map 
printer 

<<subsystem>> 
Data processing 

Data 
checking 

Data 
integration 

<<subsystem>> 
Data archiving 

Map store 

Data 
storage 

Data 
store 

Startup 

Shutdown 

Report 

Calibrate 

Test 

! System !
!  Weather station!

! Use-case!
!  Report!

! Actors!
!  Weather data collection system, Weather station!

! Data!
!  The weather station sends a summary of the weather data that has been collected from the 
instruments in the collection period to the weather data collection system. The data sent are the 
maximum minimum and average ground and air temperatures, the maximum, minimum and 
average air pressures, the maximum, minimum and average wind speeds, the total rainfall and 
the wind direction as sampled at 5 minute intervals.!

! Stimulus!!
!  The weather data collection system establishes a modem link with the weather station and 
requests transmission of the data.!

! Response !!
!  The summarized data is sent to the weather data collection system!

! Comments!
!  Weather stations are usually asked to report once per hour but this frequency may differ from 
one station to the other and may be modified in future.+
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!  D)1,+')#,/$1#'-)"+%,#3,,)+#(,+"4"#,5+$)7+'#"+
,).'/-)5,)#+($.,+%,,)+0)7,/"#--7J+3,+0",+#('"+
')2-/5$#'-)+2-/+7,"'*)')*+#(,+"4"#,5+$/1('#,1#0/,+

!  G$4,/,7+$/1('#,1#0/,+'"+$88/-8/'$#,+2-/+#(,+3,$#(,/+
"#$#'-)+
!  E)#,/2$1,+&$4,/+2-/+($)7&')*+1-550)'1$#'-)"+
!  @$#$+1-&&,1#'-)+&$4,/+2-/+5$)$*')*+')"#/05,)#"+
!  E)"#/05,)#"+&$4,/+2-/+1-&&,1#')*+7$#$+

!  6(,/,+"(-0&7+%,+)-+5-/,+#($)+e+,)#'#',"+')+$)+
$/1('#,1#0/$&+5-7,&+

Weather station 

<<subsystem>> 
Interface 

<<subsystem>> 
Data collection 

<<subsystem>> 
Instruments 

Manages all  
external communications 

Collects and summarizes  
weather data 

Package of instruments  
for raw data collections 

!  E7,)#'24')*+-%F,1#"+T-/+-%F,1#+1&$"","U+'"+#(,+
5-"#+7'R10&#+8$/#+-2+-%F,1#+-/',)#,7+7,"'*)+

!  6(,/,+'"+)-+f5$*'1+2-/50&$f+2-/+-%F,1#+
'7,)#'<1$#'-)I+E#+/,&',"+-)+#(,+"A'&&J+,98,/',)1,+
$)7+7-5$')+A)-3&,7*,+-2+"4"#,5+7,"'*),/"+

!  D%F,1#+'7,)#'<1$#'-)+'"+$)+'#,/$#'.,+8/-1,""I+
O)&'A,&4+#-+*,#+'#+/'*(#+</"#+#'5,+

!  W$",+#(,+'7,)#'<1$#'-)+-)+#$)*'%&,+#(')*"+')+
#(,+$88&'1$#'-)+7-5$')+

!  O",+$+%,($.'-0/$&+$88/-$1(+$)7+'7,)#'24+
-%F,1#"+%$",7+-)+3($#+8$/#'1'8$#,"+')+3($#+
%,($.'-0/+

!  O",+$+"1,)$/'-;%$",7+$)$&4"'"I++6(,+-%F,1#"J+
$##/'%0#,"+$)7+5,#(-7"+')+,$1(+"1,)$/'-+$/,+
'7,)#'<,7+
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!  [/-0)7+#(,/5-5,#,/J+W$/-5,#,/+
!  B88&'1$#'-)+7-5$')+-%F,1#"+#($#+$/,+g($/73$/,V+-%F,1#"+
/,&$#,7+#-+#(,+')"#/05,)#"+')+#(,+"4"#,5+

!  Q,$#(,/+"#$#'-)+
!  6(,+%$"'1+')#,/2$1,+-2+#(,+3,$#(,/+"#$#'-)+#-+'#"+
,).'/-)5,)#I+E#+/,K,1#"+#(,+')#,/$1#'-)"+'7,)#'<,7+')+#(,+
0",;1$",+5-7,&+

!  Q,$#(,/+7$#$+
!  !)1$8"0&$#,"+#(,+"055$/'N,7+7$#$+2/-5+#(,+')"#/05,)#"+

WeatherStation 
identifier 

reportWeather() 
calibrate(instruments) 
test() 
startup(instruments) 
shutdown(instruments) 

WeatherData 
airTemperatures 
groundTemperatures 
windSpeeds 
windDirections 
pressure 
rainfall 

collect() 
summarize(instruments) 

Ground 
Thermometer 
temperature 

test() 
calibrate() 

Barometer 
pressure 
height 
test() 
calibrate() 

Anemometer 
windSpeed 
windDirection 
test() 

!  O",+7-5$')+A)-3&,7*,+#-+'7,)#'24+5-/,+-%F,1#"+
$)7+-8,/$#'-)"+
!  Q,$#(,/+"#$#'-)"+"(-0&7+($.,+$+0)':0,+'7,)#'<,/+
!  Q,$#(,/+"#$#'-)"+$/,+/,5-#,&4+"'#0$#,7+"-+')"#/05,)#+
2$'&0/,"+($.,+#-+%,+/,8-/#,7+$0#-5$#'1$&&4I+6(,/,2-/,+
$##/'%0#,"+$)7+-8,/$#'-)"+2-/+",&2;1(,1A')*+$/,+/,:0'/,7+

!  B1#'.,+-/+8$""'.,+-%F,1#"+
!  E)+#('"+1$",J+-%F,1#"+$/,+8$""'.,+$)7+1-&&,1#+7$#$+-)+
/,:0,"#+/$#(,/+#($)+$0#-)-5-0"&4I+6('"+')#/-701,"+
K,9'%'&'#4+$#+#(,+,98,)",+-2+1-)#/-&&,/+8/-1,""')*+#'5,+

!  @,"'*)+5-7,&"+"(-3+#(,+-%F,1#"+$)7+-%F,1#+
1&$"","+$)7+/,&$#'-)"('8"+%,#3,,)+#(,",+
,)#'#',"+

!  =#$#'1+5-7,&"+7,"1/'%,+#(,+"#$#'1+"#/01#0/,+-2+
#(,+"4"#,5+')+#,/5"+-2+-%F,1#+1&$"","+$)7+
/,&$#'-)"('8"+

!  @4)$5'1+5-7,&"+7,"1/'%,+#(,+74)$5'1+
')#,/$1#'-)"+%,#3,,)+-%F,1#"+
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!  =0%;"4"#,5+5-7,&"+#($#+"(-3+&-*'1$&+*/-08')*"+-2+
-%F,1#"+')#-+1-(,/,)#+"0%"4"#,5"+

!  =,:0,)1,+5-7,&"+#($#+"(-3+#(,+",:0,)1,+-2+-%F,1#+
')#,/$1#'-)"+

!  =#$#,+5$1('),+5-7,&"+#($#+"(-3+(-3+')7'.'70$&+
-%F,1#"+1($)*,+#(,'/+"#$#,+')+/,"8-)",+#-+,.,)#"+

!  D#(,/+5-7,&"+')1&07,+0",;1$",+5-7,&"J+$**/,*$#'-)+
5-7,&"J+*,),/$&'N$#'-)+5-7,&"J,#1I+

!  =(-3"+(-3+#(,+7,"'*)+'"+-/*$)'N,7+')#-+
&-*'1$&&4+/,&$#,7+*/-08"+-2+-%F,1#"+

!  E)+#(,+O?GJ+#(,",+$/,+"(-3)+0"')*+8$1A$*,"+;+
$)+,)1$8"0&$#'-)+1-)"#/01#I+6('"+'"+$+&-*'1$&+
5-7,&I+6(,+$1#0$&+-/*$)'N$#'-)+-2+-%F,1#"+')+
#(,+"4"#,5+5$4+%,+7'H,/,)#I+

<<subsystem>> 
Interface 

CommsController 

WeatherStation 

<<subsystem>> 
Data collection 

WeatherData 

InstrumentStatus 

<<subsystem>> 
Data collection 

AirThermometer 

GroundThermometer 

RainGauge 

Barometer 

Anemometer 

WindVane 

!  =,:0,)1,+5-7,&"+"(-3+#(,+",:0,)1,+-2+-%F,1#+
')#,/$1#'-)"+#($#+#$A,+8&$1,+
!  D%F,1#"+$/,+$//$)*,7+(-/'N-)#$&&4+$1/-""+#(,+#-8+
!  6'5,+'"+/,8/,",)#,7+.,/#'1$&&4+"-+5-7,&"+$/,+/,$7+#-8+#-+
%-##-5+

!  E)#,/$1#'-)"+$/,+/,8/,",)#,7+%4+&$%,&&,7+$//-3"J+@'H,/,)#+
"#4&,"+-2+$//-3+/,8/,",)#+7'H,/,)#+#48,"+-2+')#,/$1#'-)+

!  B+#(')+/,1#$)*&,+')+$)+-%F,1#+&'2,&'),+/,8/,",)#"+#(,+#'5,+
3(,)+#(,+-%F,1#+'"+#(,+1-)#/-&&')*+-%F,1#+')+#(,+"4"#,5+
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WeatherStation WeatherData CommsController 

request(report) 

acknowledge() 

reply(report) 

acknowledge() 

report() 

send(report) 

summarize() 

!  =(-3+(-3+-%F,1#"+/,"8-)7+#-+7'H,/,)#+",/.'1,+
/,:0,"#"+$)7+#(,+"#$#,+#/$)"'#'-)"+#/'**,/,7+%4+#(,",+
/,:0,"#"+
!  E2+-%F,1#+"#$#,+'"+=(0#7-3)+#(,)+'#+/,"8-)7"+#-+$+=#$/#08TU+
5,""$*,+

!  E)+#(,+3$'#')*+"#$#,+#(,+-%F,1#+'"+3$'#')*+2-/+20/#(,/+
5,""$*,"+

!  E2+/,8-/#Q,$#(,/TU+#(,)+"4"#,5+5-.,"+#-+"055$/'N')*+
"#$#,+

!  E2+1$&'%/$#,TU+#(,+"4"#,5+5-.,"+#-+$+1$&'%/$#')*+"#$#,+
!  B+1-&&,1#')*+"#$#,+'"+,)#,/,7+3(,)+$+1&-1A+"'*)$&+'"+/,1,'.,7+

Operation 

Calibrating 

Testing 

Transmitting 

Waiting 

Summarizing Collecting 

Shutdown startup() 

shutdown() 

calibrate() 

test() 

transmission 
done 

reportWeather() 

clock 

collection 
done 

Weather summary 
complete 

test 
complete 

Calibration 
       OK 

!  D%F,1#+')#,/2$1,"+($.,+#-+%,+"8,1'<,7+"-+#($#+#(,+
-%F,1#"+$)7+-#(,/+1-58-),)#"+1$)+%,+7,"'*),7+')+
8$/$&&,&+

!  @,"'*),/"+"(-0&7+$.-'7+7,"'*)')*+#(,+')#,/2$1,+
/,8/,",)#$#'-)+%0#+"(-0&7+('7,+#('"+')+#(,+-%F,1#+
'#",&2+

!  D%F,1#"+5$4+($.,+",.,/$&+')#,/2$1,"+3('1(+$/,+
.',38-')#"+-)+#(,+5,#(-7"+8/-.'7,7+

!  6(,+O?G+0","+1&$""+7'$*/$5"+2-/+')#,/2$1,+
"8,1'<1$#'-)+%0#+]$.$+5$4+$&"-+%,+0",7+
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interface WeatherStation {!
 !

"public void WeatherStation () ; "!
 !

"public void startup () ;!
"public void startup (Instrument i) ;!

 !
"public void shutdown () ;!
"public void shutdown (Instrument i) ;!

 !
"public void reportWeather ( ) ;!

 !
"public void test () ;!
"public void test ( Instrument i ) ;!

 !
"public void calibrate ( Instrument i) ;!

 !
"public int getID () ;!
"!

+
} //WeatherStation++

!  L'7')*+')2-/5$#'-)+')"'7,+-%F,1#"+5,$)"+#($#+
1($)*,"+5$7,+#-+$)+-%F,1#+7-+)-#+$H,1#+-#(,/+
-%F,1#"+')+$)+0)8/,7'1#$%&,+3$4+

!  B""05,+8-&&0#'-)+5-)'#-/')*+2$1'&'#',"+$/,+#-+%,+
$77,7+#-+3,$#(,/+"#$#'-)"I+6(,",+"$58&,+#(,+$'/+
$)7+1-580#,+#(,+$5-0)#+-2+7'H,/,)#+8-&&0#$)#"+')+
#(,+$#5-"8(,/,+

!  M-&&0#'-)+/,$7')*"+$/,+#/$)"5'##,7+3'#(+3,$#(,/+
7$#$+

!  B77+$)+-%F,1#+1&$""+1$&&,7+gB'/+:0$&'#4V+$"+8$/#+
-2+Q,$#(,/=#$#'-)+

!  B77+$)+-8,/$#'-)+/,8-/#B'/h0$&'#4+#-+
Q,$#(,/=#$#'-)I+?-7'24+#(,+1-)#/-&+"-2#3$/,+
#-+1-&&,1#+8-&&0#'-)+/,$7')*"+

!  B77+-%F,1#"+/,8/,",)#')*+8-&&0#'-)+
5-)'#-/')*+')"#/05,)#"+

WeatherStation 
identifier 

reportWeather() 
reportAirQuality() 
calibrate(instruments) 
test() 
startup(instruments) 
shutdown(instruments) 

Air Quality 
NO Data 
smokeData 
benzeneData 
collect() 
summarize() 

Pollution Monitoring Instruments 

BenzeneMeter NO meter SmokeMeter 


