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367��2EMHNWRULHQWHUDG�SURJUDPPHULQJ

❚ (Q�I|UHOlVQLQJ�RP�

❙ 2EMHNWRULHQWHUDG�SURJUDPPHULQJ

❙ $YYlJQLQJDU�YLG�GHVLJQ�DY�REMHNWRULHQWHUDGH

VSUnN

❙ 6W|G�I|U�REMHNWRULHQWHULQJ�L�HUW�IDYRULWVSUnN

-DYD
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%|UMDQ����

❚ +LVWRULN

❙ 6LPXOD���

❙ 6PDOOWDON���

❚ 3URFHGXURULHQWHUDG�SURJUDPPHULQJ

❙ 6XESURJUDP

❙ 3URJUDPELEOLRWHN

❚ 'DWDRULHQWHUDG�SURJUDPPHULQJ

❙ $EVWUDNWD�GDWDW\SHU

❙ 2EMHNWEDVHUDGH�VSUnN��I|UHJnQJDUH�WLOO���
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2EMHNWRULHQWHUDGH
SURJUDPPHULQJVVSUnN

❚ 6PDOOWDON��(LIIHO�RFK�-DYD�lU�UHQD

REMHNWRULHQWHUDGH�VSUnN

❚ &���RFK�$GD�VW|GHU�REMHNWRULHQWHULQJ

❚ 'HW�JnU�DWW�SURJUDPPHUD�REMHNWRULHQWHUDW�L

&�HOOHU�DVVHPEOHU�I|U�GHQ�GHOHQ

❙ 6SUnNHW�PnVWH�VW|GMD�QnJRQ�IRUP�DY�LQNDSVOLQJ�

❙ 7�H[��Sn�ILO�QLYn
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.UDY

❚ 7UH�NUDY�PnVWH�YDUD�XSSI\OOGD�

❙ $EVWUDNW�GDWDW\S

❙ $UY

❙ 3RO\PRUILVP�RFK�G\QDPLVN�ELQGQLQJ

❚ 'HQ�DEVWUDNWD�GDWDW\SHQ�NDOODV�RIWD�NODVV

❙ 'DWD�NDOODV�DWWULEXW��IXQNWLRQDOLWHWHQ�ILQQV�L

PHWRGHU

❙ $QURS�DY�HQ�PHWRG�NDOODV�DWW�VNLFND�HWW

PHGGHODQGH�WLOO�HWW�REMHNW
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,QNDSVOLQJ

❚ ,QNDSVOLQJ�EUXNDU�RFNVn�WDV�XSS�VRP�HWW

NUDY�Sn�HWW�REMHNWRULHQWHUDW�VSUnN

❚ -DYD�KDU�WYn�VRUWHUV�LQNDSVOLQJ

❙ &ODVV�VFRSH��PHG�WUH�QLYnHU

❘ SULYDWH

❘ SURWHFWHG

❘ SXEOLF

❙ 3DFNDJH�VFRSH

❘ $OOW�VRP�LQWH�lU�SULYDWH�lU�V\QOLJW�L�NODVVHQV�SDFNDJH

❚ &���KDU�IULHQGV�L�VWlOOHW
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7LOOEDND�WLOO����WDOHW����

❚ 3UREOHP�PHG�REMHNWEDVHUDGH�VSUnN

❙ $EVWUDNWD�GDWDW\SHUQD�ERUGH�NXQQD

nWHUDQYlQGDV

❙ $OOD�W\SGHILQLWLRQHUQD�REHURHQGH�RFK�Sn�VDPPD

QLYn

❚ /|VQLQJHQ�KHWHU�$UY

❙ 'DWD�RFK�IXQNWLRQDOLWHW�NDQ�lUYDV�RFK�PRGLILHUDV

❙ cWHUDQYlQGQLQJ�XWDQ�lQGULQJDU�L�UHGDQ�VNULYHQ

NRG
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$UY����

❚ (Q�VXENODVV�lUYHU�IUnQ�HQ�EDVNODVV��NDOODV

RFNVn�VXSHUNODVV�

❙ cWNRPVW�DY�EDVNODVVHQV�DWWULEXW�RFK�PHWRGHU

NDQ�VW\UDV

❙ 0HWRGHU�NDQ�RPGHILQLHUDV��RYHUULGH�

❙ 7Yn�VRUWHUV�PHWRGHU�RFK�WYn�VRUWHUV�DWWULEXW

❘ ,QVWDQVPHWRGHU�RFK�DWWULEXW

❘ .ODVVPHWRGHU�RFK�DWWULEXW
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.ODVV�RFK�LQVWDQVDWWULEXW�L�-DYD

class Klass
{
   private int instansAttribut;
   static private int klassAttribut;

   private int instansMetod()
   {
      return instansAttribut + klassAttribut;
   }

   static private int klassMetod()
   {
      return klassAttribut; // Ej instansAttribut !
   }
}
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3RO\PRUILVP�RFK�G\QDPLVN�ELQGQLQJ

❚ 3RO\PRUID�UHIHUHQVHU

❙ bU�DY�EDVNODVVHQV�W\S

❙ 0HQ�NDQ�UHIHUHUD�WLOO�REMHNW�DY�QnJRQ�VXENODVV·

W\S

❚ '\QDPLVN�ELQGQLQJ�YLG�PHWRGDQURS

❙ ·5lWW·�PHWRG�ELQGV�YLG�DQURSHW��GYV�REMHNWHWV�W\S

DYJ|U�YLONHQ�PHWRG�VRP�DQURSDV
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'\QDPLVN�ELQGQLQJ�L�-DYD

class Publikation
{
   private String titel;

   public String info()
   {
      return titel;
   }
}

Publikation p1 = new Publikation ...
Publikation b1 = new Bok ...

System.out.println(p1.info());   // Info om en Publikation
System.out.println(b1.info());   // Info om en Bok

class Bok extends Publikation
{
   private String författare;

   public String info()
   {
      return super.info() + författare;
   }
}
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%LQGQLQJDU�L�-DYD

❚ 'HIDXOW�lU�G\QDPLVN�ELQGQLQJ

❙ 0RGLILHUDUHQ�ILQDO�J|U�DWW�HQ�PHWRG�LQWH�NDQ

RPGHILQLHUDV��GHQ�InU�Gn�DXWRPDWLVNW�VWDWLVN

ELQGQLQJ

❚ -lPI|U�PHG�&���VRP�KDU�VWDWLVN�ELQGQLQJ

VRP�GHIDXOW

❙ 0RGLILHUDUHQ�YLUWXDO�DQJHU�DWW�ELQGQLQJHQ�VNDOO

YDUD�G\QDPLVN

❚ ,PSHUDWLYD�VSUnN�PnVWH�DQYlQGD�VZLWFK
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&RPSXWLQJ�ZLWK�DQ�2EMHFW�2ULHQWHG
/DQJXDJH

❚ (WW�REMHNWRULHQWHUDW�SURJUDP�VRP�N|UV�NDQ�VHV�VRP

HQ�VDPOLQJ�GDWRUHU�REMHNW�VRP�NRPPXQLFHUDU�YLD

PHGGHODQGHQ�

❚ 9DUMH�REMHNW�lU�HQ�DEVWUDNWLRQ�DY�HQ�GDWRU�L�GHQ

PHQLQJHQ�DWW�GHW�ODJUDU�GDWD�RFK�NDQ�PDQLSXOHUD

GHW�

❚ 2EMHNWRULHQWHUDG�SURJUDPPHULQJ�lU�DWW�O|VD

SUREOHP�JHQRP�DWW�LGHQWLILHUD�REMHNWHQ�L�SUREOHPHW

RFK�VHGDQ�VLPXOHUD�GHP��GHVV�SURFHVVHU�RFK�GHQ

Q|GYlQGLJD�NRPPXQLNDWLRQHQ�
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$YYlJQLQJDU�YLG�GHVLJQ�DY�HWW
REMHNWRULHQWHUDW�VSUnN

❚ 7UH�VlWW�DWW�DQJULSD�SUREOHPHW�PHG

W\SV\VWHPHW�

❙ 'HQ�·UHQD·�PRGHOOHQ�

❘ $OOW�lU�REMHNW��IUnQ�GHW�PLQVWD�KHOWDO�WLOO�GHW�VW|UVWD

GDWDV\VWHP

❘ ��(OHJDQW�IRUP

❘ ��'H�HQNODVWH�RSHUDWLRQHU�PnVWH�VNH�JHQRP�PHWRGDQURS

❙ 8WJn�IUnQ�HWW�LPSHUDWLYW�VSUnN�RFK�OlJJ�WLOO�HQ

REMHNWPRGHOO

❘ ��6QDEEDUH

❘ ��0\FNHW�VW|UUH��PHU�NRPSOH[W�V\VWHP
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7UH�VlWW����

❙ 2EMHNWPRGHOO�L�ERWWHQ�PHQ�PHG�·LPSHUDWLY�VWLO·

I|U�SULPLWLYD�GDWDW\SHU

❘ ��VQDEEW�I|U�KHOWDO�RFK�DQGUD�SULPLWLYD�W\SHU

❘ ��.RPSOLNDWLRQHU�QlU�PHWRGHU�EDUD�NDQ�WD�REMHNW�VRP

SDUDPHWUDU��!�:UDSSHU�&ODVVHV

❚ -DYD�K|U�WLOO�GHQ�VHQDUH�W\SHQ

❚ $OOW�lU�REMHNW�XWRP�GH�SULPLWLYD

GDWDW\SHUQD�VRP�LQW��GRXEOH�����

❚ 6WULQJ�RFK�IlOW�>@�lU�REMHNW
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bU�VXENODVVHU�RFNVn�VXEW\SHU�"

❚ 'HW�lU�VXEW\SHU�VRP�KDU�HWW�·lU�HQ·��

I|UKnOODQGH�WLOO�VLQ�EDVW\S

❚ )|U�DWW�HQ�VXENODVV�VNDOO�YDUD�HQ�VXEW\S

NUlYV�DWW

❙ 6XENODVVHQ�RPGHILQLHUDU�PHWRGHU�Sn�·HWW

NRPSDWLEHOW�VlWW·��GYV�XWDQ�DWW�VNDSD�W\SIHO

❙ (WW�VlWW�lU�DWW�KD�SUHFLV�VDPPD�VLJQDWXU�RFK

UHWXUW\S

❙ 0LQGUH�UHVWULNWLYD�UHJOHU�NDQ�I|UHNRPPD

❙ 6SHFLHOOW�RWLOOnWHW�lU�DWW�KD�PHWRGHU�VRP�LQWH

NDQ�lUYDV
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0HUD�SUHFLVW�XWWU\FNW����

❚ 'HQ�RPGHILQHUDQGH�PHWRGHQV�SDUDPHWUDU

PnVWH�YDUD�VXSHUW\SHU�DY�GHQ�RPGHILQLHUDGH

�lUYGD��PHWRGHQV�SDUDPHWUDU

❙ &RQWUDYDULDQFH�UXOH

❚ 'HQ�RPGHILQLHUDQGH�PHWRGHQV�UHWXUW\S

PnVWH�YDUD�HQ�VXEW\S�DY�GHQ�lUYGD

PHWRGHQV�UHWXUW\S

❙ &RYDULDQFH�UXOH

❚ (PHUDOG�HQGD�VSUnNHW

❚ -DYD��&���NUlYHU�H[DNW�VDPPD�W\SHU
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7Yn�VRUWHUV�LQNDSVOLQJ�YLG�DUY

❚ ,PSOHPHQWDWLRQ�,QKHULWDQFH

❙ $OOD�GHWDOMHU�DQJnHQGH�LPSOHPHQWDWLRQHQ��W�H[�

DWWULEXW��lU�V\QOLJD�L�VXENODVVHQ

❙ 3URWHFWHG�L�-DYD

❚ ,QWHUIDFH�,QKHULWDQFH

❙ %DUD�YLVVD�PHWRGHU�lU�V\QOLJD�L�VXENODVVHQ�

·LQWHUIDFHW·��LQWH�DWW�I|UYl[OD�LQWHUIDFH�

❙ $OOD�DWWULEXW�lU�SULYDWH�L�EDVNODVVHQ

❙ 7DU�OlQJUH�WLG�SJD�PHWRGDQURS��ElWWUH�LQNDSVOLQJ

❚ %lVWD�VlWWHW�lU�NDQVNH�DWW�HUEMXGD�EnGD�"
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,PSOHPHQWDWLRQ�,QKHULWDQFH
�MPI�I|UUD�H[HPSOHW�

class Publikation
{
   protected String titel;

   public String info()
   {
      return titel;
   }
}

class Bok extends Publikation
{
   private String författare;

   public String info()
   {
      return titel + författare;
   }
}

6lPUH�LQNDSVOLQJ��HQ�I|UlQGULQJ�L�3XEOLNDWLRQ

NDQ�In�VWRUD�HIIHNWHU�L�%RN



4

1999-12-06 Thomas Johansson Datavetenskap 19

6WDWLVN�HOOHU�G\QDPLVN�W\SNRQWUROO�"

❚ 2P�GHW�VSUnNHW�VNDOO�YDUD�VWDUNW�W\SDW�

❙ �!�6WDWLVN�W\SNRQWUROO

❙ 5HVWULNWLRQHU�YLG�SRO\PRUILVP

❙ 7Yn�VRUWHUV�W\SNRQWUROO�YLG�PHWRGDQURS�

❘ 3DUDPHWUDUQD�PnVWH�VWlPPD

❘ 5HWXUW\SHQ�OLNDVn

❙ .DQVNH�WLOOnWHW�PHG�·DVVLJQPHQW�FRPSDWLELOLW\·

❚ $OWHUQDWLYHW�lU�G\QDPLVN�W\SNRQWUROO

❙ 9lQWD�PHG�NRQWUROOHQ�WLOOV�PHWRGHQ�DQURSDV

❙ .RVWVDPW�RFK�I|UVHQDU�W\SNRQWUROOHQ
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0XOWLSOHW�DUY��QnJRQ�"

❚ %HKRYHW�ILQQV�LEODQG��W�H[�L�-DYD��$SSOHWV

VRP�YLOO�YDUD�WUnGDU�RFNVn�

❚ 9DUI|U�LQWH�"

❙ .RPSH[LWHW�

❘ 1DPQNROOLVLRQHU

❙ 3UHVWDQGD

❘ (Q�H[WUD�DGGLWLRQ��LQJHW�DWW�EUnND�RP�"

❙ 6YnUW�DWW�GHVLJQD�NODVVHUQD�UlWW

❙ 6W|UUH�EHURHQGHQ�PHOODQ�NODVVHU

❚ -DYD�KDU�LQWHUIDFH��HQ�·OlWWYLNWVW\S·
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$OORNHULQJ�GHDOORNHULQJ�DY�REMHNW

❚ 9DU�DOORNHUD�REMHNWHQ�"�7UH�VlWW��

❙ 6WDWLVNW�DY�NRPSLODWRUQ

❙ '\QDPLVND�REMHNW�Sn�VWDFNHQ

❙ (OOHU�Sn�KHDSHQ�PHG�QHZ

❚ 2P�QHZ�GHW�HQGD�VlWWHW��!�XQLIRUP�PHWRG

❙ LQJD�SHNDUH�VRP�PnVWH�GHUHIHUHUDV�D�OD�&��

❚ &���KDU�DOOD�VlWWHQ���RFK�DOOD�SUREOHPHQ

❚ -DYD�KDU�EDUD�QHZ��DOOW�Sn�KHDSHQ�
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6WDFN�RFK�KHDS

Heap

Stack
'\QDPLVND�YDULDEOHU��W�H[��SDUDPHWUDU�

ORNDOD�YDULDEOHU

,QWV��'RXEOHV��UHIHUHQVHU

$OOW�VRP�VNDSDV�PHG�QHZ��GYV�DOOD�REMHNW�

LQNOXVLYH�IlOW�RFK�VWUlQJDU

5LVN�I|U�IUDJPHQWHULQJ��!

���������������������*DUEDJH�&ROOHFWRU

1999-12-06 Thomas Johansson Datavetenskap 23

9L�DQYlQGHU�QHZ��VHQ�Gn�"

❚ +XU�GHDOORNHUD�REMHNWHQ�"

❚ ,PSOLFLW��!

❙ 9L�EHK|YHU�*DUEDJH�&ROOHFWLRQ�L�QnJRQ�IRUP

❙ -DYD�KDU�*&

❚ ([SOLFLW��!

❙ 3UREOHP�PHG�·GDQJOLQJ�SRLQWHUV·

❙ &���KDU�GHOHWH
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'\QDPLVN�HOOHU�VWDWLVN�ELQGQLQJ�"

❚ '\QDPLVN�ELQGQLQJ�lU�JUXQGOlJJDQGH�I|U

REMHNWRULHQWHULQJ

❙ 6NDOO�YL�J|UD�DOOD�ELQGQLQJDU�G\QDPLVND�"

❘ 3UHVWDQGDVNlO�WDODU�NDQVNH�HPRW��YDUI|U�G\QDPLVN

ELQGQLQJ�GlU�VWDWLVN�UlFNHU�"

❙ $QYlQGDUHQ�InU�YlOMD��!�PHU�NRPSOLFHUDW�VSUnN

❚ ,�-DYD�lU�ELQGQLQJDUQD�G\QDPLVND�VRP

GHDIXOW���ILQDO�J|U�ELQGQLQJHQ�WLOO�PHWRGHQ

VWDWLVN


