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����RSSU\GGLQJ
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���+YD�HU�-DYD���HWW�VSUnN
�����PDQJH�EUXNVIRUPHU

❚ 7\SH�VSUnN��DQYHQGHOVH
❚ /DJH�YDQOLJH�SURJUDPPHU��DSSOLFDWLRQ�
❚ /DJH�:HE�VQXWWHU��DSSOHW�
❚ /DJH�NRPSRQHQWHU��E¡QQHU��EHDQV�
❚ -DYD�RJ�ELEOLRWHNHU��*8,��GDWDEDVH������
❚ -DYD�RJ�QHWWHW
❚ -DYD���&25%$

�
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7\SH�VSUnN��DQYHQGHOVH

❚ ¶5HQW¶�22�VSUnN��GHVLJQNULWHULHU�
❙ (QNOHUH��HQQ�&����n�ODJH�SURJUDPPHU��IDQJH�IHLO�YHG�NRPSLOHULQJ
❙ 3RUWDEHOW��IO\WWH�XWHQ�RPNRPSLOHULQJ�

❚ 1RH�HQNOHUH��´PLQGUH´��HQQ�&����OLWH�EDNRYHUNRPSDWLELOLWHW
❚ .RPSLOHUHV�WLO�¶%\WHNRGH¶��NRGH�IRU�HQ�¶WHQNW¶�PDVNLQ���VRP�

❙ 7RONHV�DY�SURJUDPYDUH��LQWHUSUHW���HOOHU
❙ RYHUVHWWHV�YLGHUH��-,7�NRPSLOHULQJ��IXOO�NRPSLOHULQJ����

❚ %HGUH�RJ�VLNUHUH��PHQ�ODQJVRPPHUH�HQQ�&��
❚ 0DQJH�W\SHU�DY�SURJUDP�ODJHV�PHG�-DYD
❚ 6WDGLJ�IRUEHGULQJHU���������������� ������Q\H�ELEOLRWHNHU��
JDPOH�IMHUQHV��VSUnNHW�XWYLNOHU�	�XWYLGHU�VHJ���
❙ FD������NODVVHU�L�-DYDELEOLRWHNHW�L�YHU������SDNNHW�L�FD�����SDNNHU
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-DYD���HJHQVNDSHU

❚ $OW�HU�REMHNWHU��HOOHU�HQNOH�GDWDW\SHU��LQW��FKDU��GRXEOH������
❚ $OOH�HJHQVNDSHU���GYV��GDWD�RJ�PHWRGHU��SURVHG\UHU��HU�LQQH�L�NODVVHU
❚ $OOH�XWI¡UHQGH�VHWQLQJHU�HU�LQQH�L�PHWRGHU�L�NODVVHU�
❚ 'HW�ILQQHV�NODVVH�PHWRGHU�RJ��GDWD�L�WLOOHJJ�WLO�REMHNW�PHWRGHU
RJ��GDWD

❚ %HN\WWHOVH��SULYDWH��SURWHFWHG��SXEOLF��¶IULHQGO\¶�SDFNDJH��
❚ (QNHO�DUY���DOOH�NODVVHU�HU�VXE�HOOHU�VXEVXE������NODVVH�DY�FODVV�2EMHFW
❚ '\QDPLVN�ELQGLQJ���DOOH�PHWRGHU�HU��PHG�PLQGUH�PDQ�VLHU�QRH�DQQHW�
¶YLUWXHOOH¶

❚ $EVWUDNWH�NODVVHU�RJ�JUHQVHVQLWW
❚ 6¡SSHOW¡PPHU
❚ 8QQWDNV�IHLO�KnQGWHULQJ
❚ 3DUDOOHOOLWHW��7UnGHU
❚ 6SHVLHOOH�PHNDQLVPHU�IRU�ZZZ��DSSOHW�

�
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1�%��SURJUDPILOHQ�KHWHU�GHW�VDPPH
VRP�NODVVHQ

.RPSLOHULQJ�RJ�NM¡ULQJ�

❚ 1nU�GX�ODJHU�HW�SURJUDP�
❙ )LOQHYQHW�0c�Y UH�OLN�.ODVVHQDYQHW��WLO�GHQ�HQH�NODVVHQ�Sn�ILOHQ
VRP�HU�SXEOLF�RJ�VRP�UHVWHQ�DY�V\VWHPHW�KDU�GLUHNWH�DGJDQJ�WLO�

❙ )LOXWYLGHOVHQ� ��MDYD
GYV�HQ�ILO�PHG�NODVVHQ�¶�7HVW¶�KHWHU�7HVW�MDYD

❚ .RPSLOHULQJ�
!MDYDF�7HVW�MDYD

❚ .RPSLOHULQJHQ�JHQHUHUHU�ILOHQ��7HVW�FODVV
❙ VRP�LQQHKROGHU�SURJUDPPHW�L�SRUWDEHO�%\WHNRGH�
❙ HU�GHW�IOHUH�NODVVHU�[�\�]��ODJHV�GHW�HQ�¶�FODVV¶�ILO�IRU�KYHU�NODVVH
�[�FODVV��\�FODVV��]�FODVV�

❚ .M¡ULQJ�DY�SURJUDPPHW�
!MDYD�7HVW
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/DJH�YDQOLJH�SURJUDPPHU
�DSSOLFDWLRQ�

❚ ,QQHKROGHU�HQ�PHWRGH��SURVHG\UH�
SXEOLF�VWDWLF�YRLG�PDLQ�����LQQH�L�HQ
EUXNHUGHILQHUW�NODVVH��,QWHW�NUDY�WLO�QDYQHW�Sn�GHQ
NODVVHQ

❚ PDLQ�NDOOHV�YHG�DY�NM¡UHV\VWHPHW�YHG�VWDUW�
❚ .M¡UH�PHG�YDQOLJ�XWVNULIW�WLO�OLQMHRULHQWHUW�VNMHUP��HOOHU�WLO
*8,�EDVHUW�VNMHUP���$:7 �YLQGXHU�RJ�NQDSSHU�

❚ .DQ�OHVH�VNULYH�ILOHU��GDWDEDVHU�R�O
❚ -DYD�HU�VRP�DQGUH�SURJUDPPHULQJVVSUnN

Kildefil: Test.java (ant. byte: 247) 

(�?MDYD�XQL[!MDYDF�7HVW�MDYD

(�?MDYD�XQL[!MDYD�7HVW

$UQH����
���HU���

Kjøring:

� � ��� � ���	��

� � �������
� ������������������� � ��� ���

�� �!�� � "#"�� ��
�
��$�%

�
&

�� �!�� � "#

� ��� � "'����� ()�*�+� ,)- .�� �%� ,�/�0�12���%/�
�3
&

� ��

�2���546,��879�	��

� -�38�
.�:�

�;�%�*� �� �� � ���%� ,�� � ,�-
<+=>��,��+��?@�BAC����� <ED*����� F�F�- A�3G3��

H

�����+� ��"%� ��(I� ,��JF�FI- � ,��G� 3
&*���%�  ���,I� ��?J� H

H
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`0`�´`−()Ljava/lang/String;´`˜()
V´`¯(I)I´`�(I)Ljava/lang/StringBuffer;
´`�(Ljava/lang/String;)V´`�
([Ljava/lang/String;)V´`˙
<init>´`flArne: 3 * 4 er:´`¯
Code´`
ConstantValue´`
Exceptions´`flLineNumberTable
´`�Ljava/io/PrintStream;´`

De mest interessante delene av Test.class (=Bytekode, totalt 693 byte)

�
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2SSJDYH��

❚ 2SSJDYH�Qn����PLQ���
❙ 7D�XWJDQJVSXQNW�L�GHW�I¡UVWH�SURJUDPPHW�RJ�ODJ�HW�HQNOHUH
SURJUDP��7HVW����VRP�VNULYHU�XW�GLWW�QDYQ���YHUGLHQ�DY�HW
GHNODUHUW�KHOWDOO�¶M¶

❚ +MHPPH�RSSJDYH
❙ /DJ�HW�SURJUDP�VRP�VNULYHU�XW�GH�WUH��I¡UVWH�DUJXPHQWHQH�IUD
NRPPDQGROLQMHQ
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MGN���PDQJH�¶YHUNW¡\·�L�HQ�NDVVH
��YL�EUXNHU�EDUH�QRHQ�

!MDYDF ��NRPSLOHUHU��NLOGHNRGH��!�%\WHNRGH���GYV��MDYD�ILO�WLO
��HQ��FODVV�ILO�IRU�KYHU�NODVVH�Sn��MDYD�ILOHQ�

!MDYD ��XWI¡UH�%\WHNRGH��LQWHUSUHW�
!MUH ��HQNOHUH�XWJDYH�DY�µMDYD¶
!DSSOHWYLHZHU�����EUXNHV�IRU�n�NM¡UH�WHVWH�$SSOHWV
!MGE ��GHEXJJHU
!MDYDS ��GLVVDVVHPEOHUHU�W\GHU�HQ��FODVV�ILO
!MDYDGRF������������ODJHU�KWPO�GRNXPHQWDVMRQ�IUD�HQ��MDYD�ILO��HOOHU�KHOVW

DY�HQ�SDNNH�
!MDU ��ODJHU�HQ��MDU�ILO�DY�IOHUH��FODVV�ILOHU��GYV��DY�HQ�SDNNH�
��������������HQGD�IOHUH�������

!MZV ��JUDILVN�XWYLNOLQJVYHUW¡\��D�OD�9LVXDO�&���

�
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/DJH�HQ�:HE�VQXWW��DSSOHW�

❚ +HQVLNW��/DJH�OLWH�SURJUDP�VRP�NDQ�VWDUWHV�IUD�HQ�KWPO�VLGH�
❚ (Q�DY�NODVVHQH�HU�VXENODVVH�DY�NODVVHQ�$SSOHW��VRP�KHQWHV
IUD�HW�ELEOLRWHN���¶DSSOHW¶�

❚ /DVWHV�Vn�RSS�DY�HQ�:::�VLGH��NRGHW�L�¶KWPO¶��RJ�NM¡UHU�GHU
❚ (Q�DSSOHW�NDQ�EOD��LNNH�JM¡UH�,2�PRW�ILOHU�SJD�

❙ VLNULQJ�PRW�YLUXV
❙ .M¡UHU�L�HQ�HJHQ�EHVN\WWHW�¶VLNNHUKHWV¶�WRONHU��VDQGNDVVH��L�QHWWOHVHU
❙ 'HWWH�NDOOHV�¶6DQGNDVVHQ¶���HU�HQGUHW�XWYLGHW�L�YHU����
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Applet -eksempel

Tilhørende lagt inn på en ’html-side’(fil: xyz.html):

��$SS�HW��MDYD

LPSRUW�MDYD�DZW�
�

LPSRUW�MDYD�DSSOHW�
�

SXEOLF�FODVV�$SSOHW��H[WHQGV�$SSOHW�^
SXEOLF�YRLG�SDLQW�*UDSKLFV�J��^
J�GUDZ6WULQJ��$UQHV�I�UVWH�DSSOHWW������

����
`

`

�DSSOHW
�FRGH $SSOHW�

�ZLGWK ���
�KHLJKW ���!
���DSSOHW!

�
Arne Maus, jan. 1999 16

/DJH�NRPSRQHQWHU��EHDQV�

❚ /DJH�NRPSRQHQWHU�PHG�YHOGHILQHUWH�JUHQVHVQLWW�VRP�SDVVHU
LQQ�VRP�GHO�DY�HW��DQQHW��VW¡UUH�V\VWHP

❚ (Q�MDYDE¡QQH�KDU
❙ IRU�KYHU�HJHQVNDS��;;;��I�HNV�GDWD�DY�W\SHQ�LQW��IORDW��6WULQJ���
HQ�VHW��RJ�HQ�JHW�PHWRGH��JHW;;;����

❙ JHQHUHOOH�DGG��RJ�UHPRYH��PHWRGHU�IRU�XOLN�EUXNHU�,2��PXV�R�O�
❙ HJHQ�GHILQHUWH�SXEOLF�PHWRGHU��SUREOHP�VSHVLILNNH�
❙ JLU�LQIR�RP�VLWW�HJHW�JUHQVHVQLWW�G\QDPLVN

❚ HQKYHU�NODVVH�NDQ�Y UH�HQ�¶EHDQ¶��PHQ
❙ 6WDQGDUGLVHUW�JUHQVHVQLWW�JM¡UH�GHW�PXOLJ�OHWWHUH�IRU�DQGUH
NRPSRQHQWHU�EHDQV�n�VQDNNH�PHG��EUXNH�GHQQH�¶E¡QQD¶

%¡QQHU�OLWH�LNNH�GHNNHW�DY�LQ���
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-DYD�RJ�QHWWHW

0DQJH�PnWHU�n�EUXNH�QHWWHW�Sn�L�-DYD�
❚ $SSOHW�YLD�+70/�VLGH

❚ &*,
❚ 6RFNHWV
❚ 50,���5HPRWH�0HWKRG�,QYRFDWLRQ

❚ �6HUYOHW��-'%&�
❚ '&20
❚ &25%$

�
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-DYD���&25%$

❚ .OLHQW��WMHQHU�L���HOOHU���ODJ��IOHUH�
❚ &25%$�HU�HQ�JHQHUHOO�WHNQRORJL
❚ 2SSUHWWHU�NRQWDNW�VRP�RP�GHW�YDU�ORNDOH�NDOO�PHOORP�GH
XOLNH�ODJHQH��XDQVHWW�
❙ +YLONHW�VSUnN�GH�XOLNH�ODJHQH��HU�VNUHYHW�L
❙ KYLONH�RS�V\V�VRP�Q\WWHV
❙ KYLONHQ�PDVNLQHU�RJ�QHWW�RJ�25%�VRP�EUXNHV
❙ KYRUGDQ�GDWD�HU�UHSUHVHQWHUW

❚ &25%$�HU�GHO�DY�-DYD���������RJVn�,'/��NRPSLODWRU
❚ �50,�HU�UDVNHUH�Sn�VWRUH�SDNNHU�HQQ�&25%$�
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���-DYD�RJ�REMHNWHU

❚ $OW�HU�REMHNWHU
❙ 8QQWDWW�HQNOH�GDWD�VRP�LQW��IORDW���
❙ (QNOH�GDWDW\SHU�KDU�JLWW�OHQJGH��LQW�HU����ELW��RVY��LNNH�VRP�&��

❚ $OOWLG�DGJDQJ�YLD�¶KDQGOHV¶��KnQGWDN��WLO�REMHNWHU
❚ (W�KnQGWDN�NDQ�EDUH�SHNH�Sn�REMHNWHU

❙ DY�ULNWLJ�W\SH��HOOHU�VXENODVVH�DY�GHQQH

❚ 9L�Pn�ODJH�DOOH�REMHNWHU�PHG�QHZ

❚ $UUD\HU�HU�HJQH�REMHNWHU��RJ�Pn�RJVn�ODJHV�PHG�QHZ�
❚ $UUD\�OHQJWK�RJ�6WULQJ�OHQJWK���
❚ '¡GH�REMHNWHU�VDPOHV�LQQ��JDUEDJH�FROOHFWRU�
❚ VWDWLF� �NODVVHYDULDEOH
❚ -DYDGRF

�
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·$OW·�HU�REMHNWHU

❚ 8QQWDWW�HQNOH�GDWD�VRP�LQW��IORDW���
❙ HIIHNWLYLWHW
❙ )LQQHV�NODVVH�DOWHUQDWLYHU�IRU�EDVDOW\SHQH��PHG�VWRU�IRUERNVWDY
RJ�KHOH�QDYQHW���EDVDOW\SHQH�KDU�VPn�IRUERNVWDY���I�HNV

� ���������
	
����� 
���
�����	

� � � �
������
�������� 
���
������ ��	 �����! ��#"�$�$&%('!� )*�&�+� 	
������
�������� 
���
����,� � � ��� -. �/ 0�
����21��3��	,�����! ��#"�$�$&%('!� )*�&�4��1���	

❚ (QNOH�GDWDW\SHU�KDU�JLWW�OHQJGH��LQW�HU����ELW��RVY��LNNH
VRP�&��
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$OOWLG�DGJDQJ�YLD�·KDQGOHV·��KnQGWDN�
WLO�REMHNWHU

❚ $OOH�REMHNWHU�OLJJHU�Sn�¶KHDS¶HQ���GYV�
❙ LNNH�ORNDOW�¶LQOLQH¶�VRP�&���NDQ

❚ 9L�NDQ�VHOYVDJW�SHNH�Sn�REMHNWHU�YL�HU�GHNODUHUW�VRP�SHNHUH�WLO
❚ 9L�NDQ�SU¡YH�n�SHNH�Sn�REMHNWHU�VRP�HU�VXENODVVH�DY�YnU�W\SH��PHQ�GHW
NDQ�JL�NM¡UHWLGVIHLO�

❚ ¶QXOO¶�HU�VRP�6LPXOD�¶QRQH¶
❚ 3HNHU�YL�Sn�VXSHUW\SH���REMHNWHU��Pn�YL�JM¡UH�W\SHNRQYHUWHULQJ��
��������

������
���
 �.��	
��� � 
�� ����	

�&�+��
���������
���
 ���&� ��	
�*� � 	 ��� ���  �/ / ��� �	��� 
�� 
���
 ' � �.��� 
�
 � � 
�� ����
���� �
�&�+������� 
���
�� � �
	 ��� ��� ��
������ / 
���� ���	��� 
��*"�$�$�% �&�+�
	
�&�+��
���������
���
 ����� ������� 
���
�� ����� � � ��� -. �/ 0�
����21����!	.��� ��� ��
������ / 
���� ���	����0�'!���� � 
�����
�' 
���� �

����!#"	$ � � � � � � � 
&% 
�� /'�&( � ' � � �)� "�(� �� 
��*������
���
��

�
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9L�Pn�ODJH�DOOH�REMHNWHU�PHG�QHZ

���ILO��ELOWHVW�MDYD�
LPSRUW�MDYD�LR�
�

FODVV�%LO^
���%LO�QHVWH��
���LQW�UHJBQU� ���
`

SXEOLF�FODVV�ELOWHVW^�����
������%LO�ILUVW� �QHZ�%LO����
������%LO�VLVW� �ILUVW�
������%LO�UHI$��

���SXEOLF�VWDWLF�YRLG��PDLQ�
���������6WULQJ>@�DUJV� ^
���������LQW�L� ���
���������ELOWHVW�E� �QHZ�ELOWHVW����
���������E�PDNHBTXHXH����
���`

YRLG�PDNHBTXHXH����
�����^����LQW�L�
����������6\VWHP�RXW�SULQWOQ��6WDUW�WHVW���

����������IRU��L ����L�� �������L���^�
������������UHI$� �QHZ�%LO����
������������VLVW�QHVWH� �UHI$�
������������VLVW� �VLVW�QHVWH�
����������`
����������6\VWHP�RXW�SULQWOQ
�������������6OXWW�WHVW��DQWDOO�ELOHU�HU���´����L��
������`�
`����

*�+',.-�/�0�132
4527698�:.0�;�<�=�;�>)?	@�?.6)A9B�;�>)?	@�?9C.+�?�@�?ED�/9F�G	H�I9G
89G�?9-.GJG	H�I9G
8)F':�G9GJG	H�I9G KL?�0�G)?�F9FMD�/9F�H�-NH�-O2QP9R9R9P
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7HNVWHU�L�-DYD

❚ &KDUDFWHU�DUUD\��
❙ ��FKDU�EXI�>@� �QHZ�FKDU>���@�

❚ NODVVHQ�6WULQJ����WHNVW�NRQVWDQWHU�NDQ�LNNH�HQGUHV
❙ �6WULQJ�V���6�� �³+HL��Kn�Qn�HU�GHW�MXO�LJMHQ´�

V�� �6����³���GHW�HU�YHO�QRH�RYHUGUHYHW´�
❘ EUXNHV�P\H

❚ NODVVHQ�6WULQJ%XIIHU���WHNVWHU�VRP�NDQ�HQGUHV
��6WULQJ%XIIHU�VE� �QHZ�6WULQJ%XIIHU��+HL�Kn�Qn�HU�GHW�VQDUW�S¡VNH����
��������������������VE��VHW&KDU$W�VE�OHQJWK���������
n
��
❙ LNNH�Vn�P\H�EUXNW

��FODVV�7H[W�L�µ-DYD*HQWO\¶�ERND�HU�IRU�HW�DQQHW�IRUPnO�
3URYLGHV�VLPSOH�LQSXW�RXWSXW�IURP�WKH�NH\ERDUG�DQG�ILOHV��

�
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$UUD\HU�RJ�6WULQJ�HU�HJQH�REMHNWHU�
$UUD\�OHQJWK�RJ�6WULQJ�OHQJWK��

���ILO��DVWHVW�MDYD
LPSRUW�MDYD�LR�
�

FODVV�%LO^
���%LO�QHVWH��
���LQW�UHJBQU� ���
`

SXEOLF�FODVV�DVWHVW^
LQW�>�@��D��� �QHZ�LQW�>���@�

����������������%LO�>�@��E�� �QHZ��%LO�>��@�
����������������6WULQJ�V�� ´+HL��KHL´�

������������������DUUD\�DY�VWULQJ�SHNHUH
����������������6WULQJ�>�@�VD�

� SXEOLF�VWDWLF�YRLG��PDLQ
���������������������6WULQJ>�@�DUJV�^
���������������������QHZ�DVWHVW����WHVW����`

��YRLG�WHVW����^

��������IRU��LQW�L� ����L���E�OHQJWK���L���

���������E>L@� �QHZ�%LO���

��������6\VWHP�RXW�SULQWOQ��D�OHQJWK� �³���D�OHQJWK���

��������6\VWHP�RXW�SULQWOQ��E�OHQJWK� �³���E�OHQJWK���

��������6\VWHP�RXW�SULQWOQ�³V� ´���V�����

���������������������������������������V��OHQJWK����� �³���V��OHQJWK�����

��������VD� �QHZ�6WULQJ�>��@�

��������6\VWHP�RXW�SULQWOQ��VD�OHQJWK� �³���VD�OHQJWK���

��������6\VWHP�RXW�SULQWOQ�³VD>�@ ´���VD>�@���

��������LI���VD>�@�� �QXOO�����6\VWHP�RXW�

����������������SULQWOQ�³VD>�@�OHQJWK���� �³���VD>�@�OHQJWK������

��������HOVH���6\VWHP�RXW�SULQWOQ�³1XOO�SHNHU´��

��`

`���
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(�?6XQ�17�-DYD?3&�-DYD!MDYD�DVWHVW

D�OHQJWK� ����

E�OHQJWK� ���

V� +HL��KHL��V��OHQJWK��� ��

VD�OHQJWK� ���

VD>�@ QXOO

1XOO�SHNHU

(�?6XQ�17�-DYD?3&�-DYD!

.M¡ULQJ

�
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'¡GH�REMHNWHU�VDPOHV�LQQ��JDUEDJH
FROOHFWRU�

❚ $OOH�REMHNWHU�VRP�LNNH�KDU�HW�KnQGWDN��KDQGOH�SHNHU��VRP
SHNHU�Sn�VHJ��WDV�I¡U�HOOHU�VLGHQ�DY�HW
V¡SSHOW¡PPLQJVSURJUDP��VRP�L�6LPXOD��PHQ�LNNH�L�&��

❚ 3ODVVHQ�JLV�WLOEDNH�WLO�V\VWHPHW
❚ 6WRU�IRUGHO

❙ (W�NM¡UHQGH�SURJUDP�¶YRNVHU�LNNH¶��S�J�D��XDNWXHOOH��¶JDPOH¶
REMHNWHU�

❚ /LWHQ�XOHPSH
❙ 7DU�WLG��FD�������WLOOHJJ�Sn�NM¡UHWLGD��RJ�NDQ�JL�¶U\NNHWH¶�RSSI¡UVHO
YHG�LQWHUDNWLY�EUXN
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VWDWLF� �NODVVHYDULDEOH

❚ 6WDWLVNH�YDULDEOH�HU�IHOOHV�IRU�DOOH�REMHNWHU�DY�HQ�NODVVH
❚ 'HW�HU�EDUH�HWW�VWN��DY�KYHU�DY�GLVVH
❚ (W�¶NODVVH�REMHNW¶�VRP�LQQHKROGHU�GLVVH�VWDWLVNH
RSSUHWWHV�I¡U�SURJUDPPHW�VWDUWHV

❚ 'HUIRU�HNVLVWHUHU�¶PDLQ���¶�YHG�VWDUW�DY�SURJUDPPHW

���SXEOLF�VWDWLF�YRLG�PDLQ���6WULQJ�>�@�DUJV��^������`

�
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-DYDGRF

!MDYDGRF��[[[�MDYD

❚ *HQHUHUHU�HQ�VWDQGDUG��JRG��GRNXPHQWVMRQ�DY
SURJUDPPHW

❚ .RPPHQWDUHU�L�SURJUDPPHW��NRGHW�Sn�HQ�DQJLWW�PnWH�
JLU�HQGD�EHGUH�GRN�PHG�¶MDYDGRF¶
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!MDYDGRF�DVWHVW�MDYD
�NM¡UH�MDYDGRF�Sn�ELOWHVW�HNVHPSHOHW�

-rw-------   1 arnem    arnem       2019 Dec 17 13:30 AllNames.html
-rw-------   1 arnem    arnem       1438 Dec 17 13:30 astest.html
-rw-------   1 arnem    arnem        463 Dec 17 13:30 packages.html
-rw-------   1 arnem    arnem        464 Dec 17 13:30 tree.html
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���9DQOLJH�VHWQLQJHU�,

❚ 2SHUDWRUHU�����
�����KDU�YDQOLJ�SUHVHGHQV��EUXN�SDUHQWHVHU
❚ VKLIW�RJ�ELW�RSHUDWRUHU
❚ +nQGWDN�RJ�DOLDV�SUREOHPHW
❚ 6WULQJ�RJ��
❚ ,�ERROVNH�XWWU\NN�KDU�YL�EDUH�EHWLQJHW�¶DQG¶�RJ�EHWLQJHW�¶RU¶�

LI��S�� �QXOO�		�S�M�  �������������WHVW�S�M�  ����XWI¡UHV�EDUH�KYLV�S� �QXOO
LI���L�  ���__�N�!��������� ������WHVW�N�!���XWI¡UHV�EDUH�KYLV���L�� ��

❚ NRPPHQWDUHU����������RJ�����
���
�

�
Arne Maus, jan. 1999 32

9DQOLJH�VHWQLQJHU�,,

(NV�
❙ L� �M�����
❙ LQW�L��M��N� �����P�
❙ %LO�E��E�� ������GHNODUHUHU�SHNHUH��KnQGWDN��WLO�ELO�REMHNWHU

❚ 6HWQLQJHU�RJ�GHNODUDVMRQHU�NDQ�EODQGHV��JM¡U�GHW�KHOVW�LNNH
PHG�XQQWDN�DY��
IRU��LQW�L� ����L���Q��L���
^�����������`

❚ VHPLNRORQ���HU�GHO�DY�HQ�VHWQLQJ���RJ�¶OLJJHU�L¶��`
VLVWH�VHWQLQJ�I¡U�`�WUHQJHU��¶�¶��IRUGL� `�DYVOXWWHU�^���`��RJ�EUXNHU�VLWW���WLO�GHW�

LI�������^LQW�L� ����M� �����L�`
�FODVV�$�^�LQW�D�E�F��`
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9DQOLJH�VHWQLQJHU�,,,

❚ ZKLOH�����GR���ZKLOH��
❚ IRU��L� �����L��Q���L�����V���RJ���IRU��LQW�L� �����L��Q���L����
❚ LI��%��6���HOVH�V��
❚ VZLWFK��LQW�HOOHU�FKDU�XWU\NN�

FDVH�NRQVW����VHWQLQJHU��EUHDN��
FDVH�NRQVW����VHWQLQJHU��EUHDN��
������
GHIDXOW��VHWQLQJHU����

HUVWDWWHU�HQ�ODQJ��LI�����HOVH�LI������HOVH�LI����������

❚ EUHDN
❙ KRSS�XW�DY�RPVOXWWHQGH�LI��ZKLOH��IRU�HOOHU�VZLWFK

❚ FRQWLQXH
❙ +RSS�WLO�QHVWH�UXQGH��WLO�WRSSHQ��L�RPVOXWWHQGH�ZKLOH��IRU��VHWQLQJ

�
Arne Maus, jan. 1999 34

���,QLWLDOLVHULQJ�RJ
����RSSU\GGLQJ

❚ $OW�LQWLWLDOLVHUHV��DY�GHJ�
❚ .RQVWUXNWRU

❙ �GHIDXOW
❙ �IOHUH
❙ �VXENODVVHU

❚ 0HWRGH�RYHUODVWLQJ
❚ WKLV
❚ VXSHU
❚ ILQDOL]H������EDUH�YHG�V¡SSHOW¡PPLQJ
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.RQVWUXNWRU

❚ .RQVWUXNWRUHQ�HU�HQ�PHWRGH�VRP�NDOOHV�QnU�YL�RSSUHWWHU�HW�REMHNW
YHG�QHZ

❚ 9L�NDQ�VNULYH�HQ��HOOHU�IOHUH��VOLNH�WLO�HQ�NODVVH��'H�KDU�VDPPH�QDYQ
VRP�NODVVHQ�

❚ 6NULYHU�YL�IOHUH��Pn�GH�KD�XOLNH�VHWW�SDUDPHWUH�I¡U�HOOHU�VLGHQ��DQWDOO
RJ�HOOHU�W\SHU����'HW�DNWXHOOH�NDOOHW�YHG�QHZ�DYJM¡U�GD��YHG
DQWDOO�W\SH�SDUDPHWUH�VRP�HU�EUXNW��KYLONHQ�VRP�NDOOHV

❚ �+DU�YL�LNNH�VNUHYHW�QRHQ��InU�YL�HQ�¶GHIDXOW¶�NRQVWUXNWRU�PHG�QXOO
SDUDPHWUH�VRP�LNNH�JM¡U�QRH�DQQHW�HQQ�HYW��NDOOH�VXSHU�NODVVHQV
¶GHIDXOW¶�NRQVWUXNWRU��RVY

❚ �(U�NODVVHQ�HQ�VXENODVVH��NDOOHV�VXSHU�NODVVHQV�NRQVWUXNWRU�I¡UVW
�Pn�JM¡UHV�HNVSOLVLWW�IUD�¶I¡UVWH�OLQMH¶�L�NRQVWUXNWRUHQ�L�VXENODVVHQ
KYLV�PDQ�KDU�HJQH�NRQVWUXNWRUHU��
��������������������VXSHU����SDUDP����

�
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0HWRGH�RYHUODVWLQJ

❚ 6RP�YHG�NRQVWUXNWRUHU��NDQ�VDPPH�PHWRGHU�PHG
VDPPH�QDYQ�GHNODUHUHV�YHG�VLGHQ�DY�KYHUDQGUH

❚ 'H�Pn�KD�XOLNH�SDUDPHWHUVHWW��DQWDOOHW�RJ�HOOHU�W\SHQH
Pn�I¡U�HOOHU�VLGHQ��Y UH�XOLNH����VRP�NRQVWUXNWRUHQH

❚ $NWXHOW�NDOO�PHG�VLQH�SDUDPHWUH�NDQ�GD�VDPPHQOLJQHV
PHG�GH�XOLNH�SDUDPHWHUOLVWHQH��RJ�ULNWLJ�PHWRGH�YHOJHV
�YHG�NRPSLOHULQJ�

1�%��'HWWH�HU�LNNH�GHW�VDPPH�VRP�¶YLUWXHOOH¶�PHWRGHU��
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WKLV

❚ ¶WKLV¶�HU�HW�UHVHUYHUW�RUG�VRP�DOOWLG�JLU�HW�KnQGWDN�WLO�GHW
REMHNWHW�YL�HU�LQQH�L�

�
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VXSHU

7R�W\SHU�EUXN�
���.DOO�DY�VXSHUNODVVHQV�NRQVWUXNWRU�PHG�SDUHQWHV�RJ
SDUDPHWUH
�1�%�Pn�Y UH�I¡UVWH�VHWQLQJ�L�HJHQ�NRQVWUXNWRU�

���*HQHUHOO�SHNHU�WLO�VXSHUNODVVHQ���EUXNHV�I�HNV�IRU�n�NDOOH
GHQ�¶JDPOH�PHWRGHQ¶�QnU�GHQQH�UHGILQHUHV�YLUWXHOW�L�HQ
VXENODVVH�
FODVV�$�^�LQW�DD��^UHWXUQ����`�`
FODVV�%�H[WHQGV�$�^LQW�DD��^�UHWXUQ���VXSHU�DD��������``
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ILQDOL]H������EDUH�YHG�V¡SSHOW¡PPLQJ

❚ 0HWRGH�VRP�NDOOHV�DXWRPDWLVN�QnU�GHWWH�REMHNWHW
V¡SSHOW¡PPHV�

❚ /LWH�Q\WWLJ

//Fil: garb.java
import java.io.*;

public class garb
{     Tell t ;      int gen = 0;

   public static void main (String [] args )
{ garb g = new garb();

                    g.objgen(10);
  g.objgen(100);
  g.objgen(1000);
  g.objgen(10000);

                  g.objgen(100000);
                 }

void objgen (int i)
{ System.out.println("Genererte obj= “+ gen + “Ant garb:” + Tell.tell);

                     for (int j = i ; j > 0 ; j--) t = new Tell();
                     gen += i; 
                    System.out.println("Genererte obj= “+ gen + “Ant garb:” + Tell.tell);
                  }
}

class Tell 
{ static int tell;
  protected  void finalize(){tell++;}
  int [] A = new int [100];
}

� ������� ,�/J�

E:\java-unix>java garb
Genererte obj= 0Ant garb:0
Genererte obj= 10Ant garb:0
Genererte obj= 10Ant garb:0
Genererte obj= 110Ant garb:0
Genererte obj= 110Ant garb:0
Genererte obj= 1110Ant garb:0
Genererte obj= 1110Ant garb:0
Genererte obj= 11110Ant garb:10288
Genererte obj= 11110Ant garb:10288
Genererte obj= 111110Ant garb:109988
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2SSJDYH�Qn

❚ /DJ�HQ�NODVVH�7�PHG�HQ�GHIDXOW�NRQVWUXNW¡U��GYV��XWHQ
SDUDPHWUH��VRP�VNULYHU�XW�HQ�PHOGLQJ�
/DJ�HW�REMHNW�DY�GHQQH�NODVVHQ�

❚ /HJJ�Sn�HQ�Q\�NRQVWUXNW¡U�L�7�PHG�HQ�LQWHJHU�SDUDPHWHU
❚ /HJJ�Sn�HQ�VXENODVVH�7��DY�WHOO�PHG�NRQVWUXNW¡UHU�RJ
ODJ�HW�REMHNW�DY�NODVVHQ�7�

//  file:T.java
import java.io.*;

public class T {
        int i ; 

public static void  main ( String[] args)
{ T2 t =new T2( ),  tt = new T2(5);   }

        T ( )      { i = 17;}
        T (int j) { i = j;}
}

class T2 extends T {
        T2 ( )      { super( );}
        T2 (int j) { super(j);}
}
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���-DYD�RJ�SDNNHU�� �ELEOLRWHNHU
VRP�*8,��GDWDEDVH������

❚ 8WVWUDNW�EUXN�DY�¶SDFNDJH¶�L�-DYD
❚ (Q�SDNNH�EHVWnU�DY�HQ�UHNNH�ILOHU�Sn�HW�ILORPUnGH
❚ )LORPUnGHWV�QDYQ�HU�SDNNHQV�QDYQ
❚ +YHU�ILO��DY�W\SHQ��FODVV��LQQHKROGHU�

❙ %DUH�HQ�NODVVH�VRP�HU�SXEOLF���GHW�HU�GHQQH�VRP�DQGUH
SURJUDPPHU�RJ�ILOHU�NDQ�UHIHUHUH

❙ ��HYW��DQGUH��LQGUH��NODVVHU

❚ NDQ�ODJHV�PHG�VHWQLQJHQ�¶SDFNDJH¶
❚ KHQWHV�LQQ�PHG�¶LPSRUW��¶

�
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3DNNHU�RJ�&/$663$7+

❚ 1DYQHW�VRP�LPSRUW�EUXNHU�HU�HU�DY�W\SHQ�¶[�\�]¶�HOOHU
[�\�

❙ [�HU�ILORPUnGH��HYW��[��[�����[Q�
❙ \�HU�ILORPUnGH�RJ�SDNNHQDYQHW
❙ ]�HU�QDYQHW�Sn�NODVVHQ�PDQ�YLO�LPSRUWHUH
❙ 
�EHW\U�DW�PDQ�LPSRUWHUHU�DOOH�NODVVHQH�L�SDNNHQ�\
❙ [�\��RYHUVHWWHV�WLO�¶[?\?¶���GYV��HQ�UHODWLY�DGUHVVH�L�HW�ILOV\VWHP

❚ &/$663$7+�HU�HQ�RSHUDWLYV\VWHP�YDUDEHO�VRP�VLHU�KYRU
NM¡UHV\VWHPHW�VNDO�OHWH�HWWHU�¶LPSRUW¶�NODVVHQH��HNV�
❙ eks: >set CLASSPATH=.;C:\jdk1.1.6\lib
❙ Dvs i eksempelet letes først fra underfil-katalog ’.’ (det

inneværende), dvs: .\x\y\ etter fil (og da klasse) z  og deretter i
C:\jdk1.1.6\lib\x\y etter z.
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K\SSLJ�EUXNWH�SDNNHU�


LPSRUW
❚ MDYD�DZW�
 ��*UDILVN�EUXNHUJUHQVHVQLWW
❚ MDYD�DZW�HYHQW�
 ��(YHQW�KnQGWHULQJ
❚ MDYD�XWLO�
 ��'LY��K\SSLJ�EUXNWH�NODVVHU
❚ MDYD�DSSOHW�
 ��/DJH�DSSOHW
❚ MDYD�LR�
 ��OLQMHRULHQWHUW�RJ�ILO��,�2
❚ MDYD�ODQJ���������������HU�DXWRPDWLVN�¶LPSRUWHUW¶

❙ �LQQHKROGHU�6\VWHP��0DWK��7KUHDG������RVY�

�
Arne Maus, jan. 1999 46

���3RO\PRUILVPH��NDS����

❚ 6NLOOH�
❙ RYHUORDGLQJ���IOHUH�PHWRGHU�Sn�VDPPH�QLYn��XOLNH�SDUDPHWUH
❙ YLUWXHOOH�SRO\PRUILVPH��VHQ�ELQGLQJ�YHG�HNVHNYHULQJ��VDPPH
SDUDPHWUH

❚ ¶ILQDO¶�PHWRGH� �LNNH�PXOLJ�n�UHGHILQHUH�YLUWXHOW�L�VXENODVVHU
❚ XSFDVW�RJ�GRZQFDVW
❚ $EVWUDNWH�PHWRGHU�RJ�NODVVHU
❚ JUHQVHVQLWW��LQWHUIDFH�
❚ LQGUH��ORNDOH��NODVVHU�L�HQ�NODVVH
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XSFDVW�RJ�GRZQFDVW

❚ &DVWLQJ���8WJL�VHJ�IRU�n�Y UH�REMHNW�DY�HQ�DQQHQ�NODVVH�
I�HNV�YHG�PHWRGHNDOO�HOOHU�L�YDQOLJH�VHWQLQJHU

❚ 8SFDVW��/D�HW�KnQGWDN�EUXNHV�GHU�PDQ�IRUYHQWHU�HW
KnQGWDN�WLO�VXSHU�NODVVHQ��HOOHU�VXSHU�VXSHU����NODVVHQ���
'YV��¶RSS¶�L�NODVVHWUHHW��HU�VLNNHUW��PDQ�LQQHKROGHU�PLQVW
VXSHU�NODVVHGHOHQ�DY�REMHNWHU�

❚ 'RZQFDVW��%UXNH�HW�KnQGWDN�GHU�PDQ�IRUYHQWHU�HW
KnQGWDN�WLO�HQ�VXE���VXEVXE�����NODVVH��HU�XVLNNHUW��NDQ�JL
IHLO�XQGHU�NM¡ULQJ�
�FODVV�$^LQW�L����`
�FODVV�%�H[WHQGV�$�^LQW�M����`
�%�E� �QHZ�%�����$�D� �QHZ�$������
���������������������N� ��$��E�L������2�.�
���������������������N� ��%��D�M������)HLO�L�GHWWH�HNV���

�
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$EVWUDNWH�PHWRGHU�RJ�NODVVHU

❚ $EVWUDNWH�PHWRGHU
DEVWUDFW�I¡U�GHNODUDVMRQHQ�EHW\U�DW�VXENODVVHU�Pn�JL�NRGH
�UHGHILQHUH��GHQQH�PHWRGHQ�

$EVWUDNWH�PHWRGHU�NDQ�LNNH�NDOOHV
0DQ�NDQ�LNNH�ODJH�REMHNWHU�DY�VOLNH�NODVVHU��PHQ�DY�VXENODVVHU
VRP�JLU�NRGH�IRU�GH�DEVWUDNWH�PHWRGHQH

❚ $EVWUDNWH�NODVVHU
❙ NODVVH�PHG�¶DEVWUDFW¶�I¡U�¶FODVV¶
❙ NDQ�LNNH�ODJH�REMHNWHU��PHQ�VXENODVVHU��DY�GHQQH
❙ NDQ��PHQ�Pn�LNNH��LQQHKROGH�DEVWUDNWH�PHWRGHU
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JUHQVHVQLWW��LQWHUIDFH�

❚ +DU�EDUH
❙ NRQVWDQWHU���VWDWLF�ILQDO���HNV�VWDWLF�ILQDO�LQW�L� ����
❙ PHWRGHQDYQ�PHG�SDUDPHWUH��PHQ�LNNH�NRGH

❚ %UXNHU�¶LQWHUIDFH¶�L�VWHGHQ�IRU�¶FODVV¶�I¡U�QDYQHW
❚ *LU�HQ�¶W\SH¶�VRP�DQGUH�Pn�LPSOHPHQWHUH

❙ FODVV�$%&�LPSOHPHQWV�%XWLNN6\VWHP
��^����KHU�JLHV�NRGH�IRU�DOOH�PHWRGHQH�L�¶%XWLNN6\VWHP¶���`

❚ 0HJHW�Q\WWLJ��EUXNHV�P\H�YHG�GLVWULEXHUWH�V\VWHPHU

�
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LQGUH��ORNDOH��NODVVHU�L�HQ�NODVVH

❚ (U�ORYOLJ��RJ�Q\WWLJ�
❚ %UXNHV�P\H�YHG�YLQGXV�SURJUDPPHULQJ

❚ *M¡U�GHW�PXOLJ�n�VNMXOH�HQ�GHOPRGHOO�LQQH�L�HQ�NODVVH
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���*MHQEUXN�VXENODVVHU��NDS����

❚ 6XENODVVHU��HQNHO�DUY��PHQ�NDQ�LPSOHPHQWHUH�IOHUH
JUHQVHVQLWW
❙ FODVV�$�H[WHQGV�%�^�����`
❙ FODVV�$�H[WHQGV�%��LPSOHPHQWV�&�'�����(�^�����`
❙ FODVV�$�LPSOHPHQWV�&�'�^�����`
❙ RVY���

❚ WKLV�RJ�VXSHU
❚ .RQVWUXNW¡UHQ

❙ 'HIDXOW���HOOHU�HJHQ
❙ .DOOUHNNHI¡OJH�YHG�VXENODVVHU���VXSHU�I¡UVW�
❙ 6XSHU�NRQVWUXNW¡UHQ��Pn�NDOOHV�IUD�I¡UVWH�OLQMH�L�VXE�NODVVHQV
NRQVWUXNW¡U�KYLV�YL�LNNH�KHU�HJHQ�NRQVWUXNW¡U���EUXNHU�GD�GHIDXOW
NXQVWUXNW¡U��VRP�HU�XWHQ�SDUDPHWHU�

�
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���$UUD\HU�RJ�·PHQJGHU·

❚ $UUD\���UDVNW�RJ�IDVW�OHQJGH
❚ 9HNWRU���IOHNVLEHO�PHQ�ODQJVRPPHUH��WDU�LPRW�DOW�PDQ�SXWWHU�L�GHQ
�¶LQJHQ¶�¡YUH�JUHQVH�Sn�OHQJGHQ�
❙ 9HFWRU�SODWHVDPOLQJ� �QHZ�9HFWRU����
❙ DGG(OHPHQW����HOHPHQW$W�L���VL]H������RSHUDVMRQHU

❚ +DVKWDEOH
❙ %UXNHV�L�LQ������PHQJGH�PHG�V¡NHQ¡NNHO

❚ 8OLNH�W\SHU�DQVDPOLQJHU�DY�REMHNWHU��FROOHFWLRQV�
❙ OLVWHU��RUGQHWH�OLVWHU
❙ (WWHU�HQ�Q¡NNHO
❙ HNV��VWDFN

❚ $OW�NDQ�JM¡UHV�WLO�HQ�VWULQJ
❙ $OOH�REMHNWHU�LQQHKROGHU�PHWRGHQ�WR6WULQJ�����Q\WWLJ�YHG�WHVWLQJ
�� 8�� I9G	H������	:�G��
	�-�/	0�G)F�0�����
.H�- H�-�����2����������7G��.89G�-�/	0�1������

❚ ,WHUDWRUHU
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FODVV�+DVKWDEOH

7KLV�H[DPSOH�FUHDWHV�D�KDVKWDEOH�RI�QXPEHUV��,W�XVHV�WKH�QDPHV�RI

WKH�QXPEHUV�DV�NH\V�

�����+DVKWDEOH�QXPEHUV� �QHZ�+DVKWDEOH���

�����QXPEHUV�SXW��RQH���QHZ�,QWHJHU�����

�����QXPEHUV�SXW��WZR���QHZ�,QWHJHU�����

�����QXPEHUV�SXW��WKUHH���QHZ�,QWHJHU�����

7R�UHWULHYH�D�QXPEHU��XVH�WKH�IROORZLQJ�FRGH�

�,QWHJHU�Q� ��,QWHJHU�QXPEHUV�JHW��WZR���

�����LI��Q�� �QXOO��^

���������6\VWHP�RXW�SULQWOQ��WZR� �����Q��

�����`
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���)HLO�KnQGWHULQJ

3URJUDPPHW�VNDO�VHOY�EOL�NDOW�YHG�IHLO�VLWXDVMRQHU�
❚ ([FHSWLRQ

❙ ��HW�REMHNW�PHG�IHLOPHOGLQJHQ
❚ WKURZ

❙ YHUE�IRU�n�JL�IHLOPHOGLQJ���PHWRGHQ�PDQ�HU�LQQH�L��DYVOXWWHV
❚ WKURZV

❙ GHNODUDVMRQ�DY�KYLONH�IHLOPHOGLQJHU�HQ�PHWRGH�NDQ�NDVWH
❚ FDWFK

❙ )DQJ�RSS�IHLOPHOGLQJ
❚ WU\

❙ XWI¡U�NRGH�VRP�NDQ�JL�IHLOPHOGLQJ
❚ 5XQ7LPH([FHSWLRQ��GLYLVMRQ�PHG�QXOO��QXOO�SHNHU������

❙ Vn�YDQOLJ�DW�PDQ�LNNH�EHK¡YHU�¶IDQJH¶�GHP��SURJUDPPHW�WHUPLQHUHU
KYLV�YL�LNNH�IDQJHU�GHP�

�
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*HQHUHOW

try {
          // kode som kan gi feil
          // f.eks kalles en metode som sier at 
          // den kaster visse feilmeldinger
       } 
      catch (Exception e){
         // kode som behandler feilsituasjonen, f.eks:
         e.printStackTrace( );
       }

❚ 7R�VWUDWHJLHU�
❙ D��)DQJ�RSS�IHLOREMHNWHW�L�NRGHQ�VHOY���WU\�
❙ E��NDVW�IHLO�REMHNWHW�YLGHUH��WKURZV��VRP�7H[W�L�-DYD*HQWO\

❚ .DQ�HQWHQ�IDQJH�KYHU�W\SH�DY�IHLOPHOGLQJ��WHVWHU�GD�Sn
W\SHQ�L�FDWFK�RJ�KDU�IOHUH�FDWFK�VHWQLQJHU����HOOHU�DOOH
XDQVHWW�W\SH��([FHSWLRQ����VH�RJVn�HNVHPSHO�XQGHU�,2
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����,�2��ILOHU�

❚ -DYD������JDPPHOW����YDQVNHOLJ
❚ -DYD�������,2�6WUHDPV����ILOHU�KXNRPPHOVHQ��SLSHV��EHGUH�

❙ $OW�EHWUDNWHV�VRP�VWU¡PPHU��.ODVVHU�
❘ 5HDGHU��:ULWHU
❘ )LOH5HDGHU��)LOH:ULWHU
❘ 6WULQJ5HDGHU��6WULQJ:ULWHU
❘ &KDU$UUD\5HDGHU��&KDU$UUD\:ULWHU
❘ 3LSHG5HDGHU��3LSHG:ULWHU
��0RGLILVHUHQGH�NODVVHU�VRP�/LQH1XPEHU5HDGHU��%XIIHUHG5HDGHU���IRU�n
JL�WLOOHJJVIXQNVMRQDOLWHW��

❙ 'LVVH�NRPELQHUHV��OHJJHU�UXQGW�EDVLVNODVVHQH��IRU�n�JL�NMHQWH�,2�
PRGHOOHU�VRP

❘ /LQMHYLV�OHVLQJ�RJ�VNULYLQJ
❘ %XIUHW�,�2�����RVY

❙ IRU�VHJ�VHOY��5DQGRP$FFHVV)LOH

�
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VWDQGDUG�LQSXW��·YDQVNHOLJ·�

%XIIHUHG5HDGHU�VWGLQ� �

���QHZ�%XIIHUHG5HDGHU�QHZ�)LOH5HDGHU�6\VWHP�LQ���

���

���LQW�L��

���6WULQJ�V� �QHZ�6WULQJ���

���6\VWHP�RXW�SULQW�§6NULY�HW�WDOO�§�

���V� �VWGLQ�UHDG/LQH���

���L� �,QWHJHU�SDUVH,QW�V��

���6\VWHP�RXW�SULQWOQ�V�§��WRONHW�VRP�WDOO§���L��

��
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(NV�OHVH��LQQ�ILO�OLQMHYLV�EXIIUHW

LPSRUW�MDYD�LR�
�

��SXEOLF�VWDWLF�YRLG�PDLQ�6WULQJ>@�DUJV��^

WU\^

���%XIIHUHG5HDGHU�LQ� �QHZ�%XIIHUHG5HDGHU�

��������������������QHZ�)LOH5HDGHU�DUJV>�@���

���6WULQJ�V��V�� �QHZ�6WULQJ���

���ZKLOH���V� �LQ�UHDG/LQH����� �QXOO�

�����V��� �V���§?Q§�

���LQ�FORVH���

`�FDWFK��)LOH1RW)RXQG([FHSWLRQ�H��^

�����6\VWHP�RXW�SULQWOQ�§)LOH�QRW�IRXQG��§���DUJV>�@�

`��FDWFK�,2([FHSWLRQ�H��^

����6\VWHP�RXW�SULQWOQ�§,2�([FHSWLRQ§��

``

��

�
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FODVV�7H[W�L�-DYD*HQWO\�
HQNHO�ILO�VNMHUP�WDVWDWXU��LQQ�XW

   /*public static void    prompt (String s)
   * public static int       readInt (BufferedReader in)
   * public static double readDouble (BufferedReader in)
   * public static String  readString (BufferedReader in)
   * public static char     readChar (BufferedReader in)
   * public static String  writeInt (int number, int align)
   * public static String  writeDouble  (double number, int align, int frac)
   * public static BufferedReader   open (InputStream in)
   * public static BufferedReader   open (String filename)
   * public static PrintWriter           create (String filename) */
}

public class Text {
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Les fra
tastatur:

& ')(�*�+�,�-�.�/�.�0 & *�0 1�2
& ')(�*�+�,�-�.�/�.�3�4�5�, 6 780 1�2

9 6 .�: :<;�=>')'?.@, & *@5�A?B
C 1�DE4F.�G�:#& 5H5�=>')I�4�+�:KJ +�*�'L.�J & 6 4�.@5�G$G�& : (86 .�7 , M�4�& +�: =�'?0
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B

& 5>, 9 *@=�5�, 2
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Z =�J J 4�+�4FG�DE4F.�G�4�+<& 5HX)[<4�W�, 0 *�(�4F5>P ;�7�: , 4F'?0 & 5�S 2
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e
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e
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og tastatur:



32

�
Arne Maus, jan. 1999 63

����$:7���YLQGXHU
�����RJ�NQDSSHU

❚ *RGW�ELEOLRWHN�PHG�NODVVHU�IRU�YLQGXHU��GLDORJHU�
WU\NNQDSSHU�RJ�DOW�DQQHW�L�HW�*8,

❚ 'HW�VRP�VNMHU�L�SURJUDPPHW�HU�DW�GHW�OLJJHU�¶VWLOOH¶�HWWHU
LQLWLHULQJ�RJ�YHQWHU�Sn�EUXNHUHQV�KDQGOLQJ
�PXVHEHYHJHOVH��NOLNN��WDVWHWU\NN���RVY�

❚ +YHU�VOLN�KDQGOLQJ�JHQHUHU�HQ�KHQGHOVH��HYHQW��VRP
SDNNHV�LQQ�VRP�HQ�PHOGLQJ��REMHNW��IUD�RS��V\VWHPHW

❚ 'LVVH�PHOGLQJHQ�RYHUVHQGHV�SURJUDPPHW�L�JHQHUHUW
UHNNHI¡OJH

�
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(YHQW�SURJUDPPHULQJ�

❚ (YHQW�PRGHOOHQ�HU�PHJHW�HQNHO�
❙ .ODVVHQH�VRP�YLO�PRWWD�VOLNH�PHOGLQJHU�VLHU�KYLONH�W\SHU�PHOGLQJHU
GH�YLO�KD

❘ HNV��LPSOHPHQWV�$FWLRQ/LVWHQHU��RJ�HQ�DY�PHWRGHQH�NODVVHQ�GD
LPSOHPHQWHUHU�GH�Q��PHWRGHQ�H��VRP�SHU�GHI�PRWWDU�PHOGLQJHQ�
�DFWLRQ3HUIRUPHG�$FWLRQ(YHQW�H��^��©KHU�EHKDQGOHV�HQ
VOLN�KHQGHOVH�H�`

❙ 'H�W\SHU�DY�PHOGLQJHU�VRP�LQJHQ�NODVVH�YLO�KD��NDVWHV
❙ +YLV�IOHUH�NODVVHU�YLO�KD�HQ�PHOGLQJVW\SH�InU�GH�KYHU�VLQH�
❙ 'HQ�PHWRGHQ�VRP�SHU�GHI��VNDO�KD�VOLN�PHOGLQJ�NDOOHV�L�DOOH�GH
NODVVHQH�VRP�KDU�VDJW�IUD�
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����%XWWRQ�1HZ%�MDYD�¤�V�����%UXFH�(FNHO
���$Q�DSSOLFDWLRQ�DQG�DQ�DSSOHW

LPSRUW�MDYD�DZW�
�
LPSRUW�MDYD�DZW�HYHQW�
�����0XVW�DGG�WKLV
LPSRUW�MDYD�DSSOHW�
�

SXEOLF�FODVV�%XWWRQ�1HZ%�H[WHQGV�$SSOHW�^

��%XWWRQ
����E�� �QHZ�%XWWRQ��%XWWRQ�����

����E�� �QHZ�%XWWRQ��%XWWRQ�����

����7H[W)LHOG�W� �QHZ�7H[W)LHOG�����

��SXEOLF�YRLG�LQLW���^
����E��DGG$FWLRQ/LVWHQHU�QHZ�%�����
����E��DGG$FWLRQ/LVWHQHU�QHZ�%�����

����DGG�E���

����DGG�E���

����DGG�W��
��`

��FODVV�%��LPSOHPHQWV�$FWLRQ/LVWHQHU�^

����SXEOLF�YRLG�DFWLRQ3HUIRUPHG�$FWLRQ(YHQW�H��^
������W�VHW7H[W��%XWWRQ�����
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����7UnGHU�RJ�SDUDOOHOOLWHW

❚ 7UnGHU��WKUHDGV��JLU�VHSDUDWH�SURJUDPHNVHNYHULQJHU
LQQH�L�HWW�SURJUDP��PHQ�IHOOHV�DGUHVVHRPUnGH

❚ +YHU�WUnG�VSUHU�VHJ�HYW��Sn�KYHU�VLQ�&38��KYLV�IOHU&38�
❚ 6WRSSHU�GHQ�HQH��IRUVHWWHU�GHQ�DQGUH�SUREOHPIULWW
❚ 9LONnUOLJ�KDVWLJKHW�IUDPGULIW�L�IRUKROG�KYHUDQGUH
❚ 7UnGHU�NDQ�V\QNURQLVHUHV

❙ 1nU�WUnGHU�WUHQJHU�n�OHVH�VNULYH�IHOOHV�GDWD���NDQ�GHW�VNMH�RUGQHW
�LNNH�VDPWLGLJ��PHQ�N¡HV�RSS�

❙ V\QFKURQL]HG�PHWRGHU
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