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0DQDJLQJ�YDULDEOHV�DQG�GLUHFWRULHV ��������������������������������������

'HOHWLQJ�D�YDULDEOH�RU�GLUHFWRU\ ����������������������������������������

&RS\LQJ�RU�PRYLQJ�D�YDULDEOH�RU�GLUHFWRU\����������������������

5HQDPLQJ�D�YDULDEOH�RU�GLUHFWRU\ �������������������������������������

(GLWLQJ�D�YDULDEOH ���������������������������������������������������������������

0HPRU\�0DQDJHPHQW ������������������������������������������������������������

8VLQJ�SRUW�PHPRU\������������������������������������������������������������

Introduction
<RX�VWRUH�DQ�REMHFW�E\�JLYLQJ�LW�D�QDPH�DQG�VDYLQJ�LW��$Q�REMHFW�VDYHG�LQ�
WKLV�ZD\�LV�FDOOHG�D�YDULDEOH��$Q\�REMHFW�\RX�FUHDWH¦QXPEHUV��HTXDWLRQV��
SURJUDPV��JUDSKLFV��DQG�VR�RQ¦FDQ�EH�VWRUHG�LQ�D�YDULDEOH�

<RX�FDQ�FUHDWH�GLUHFWRULHV�DQG�VXEGLUHFWRULHV�WR�VWRUH�\RXU�YDULDEOHV��RU�
\RX�FDQ�VWRUH�YDULDEOHV�LQ�WKH�GHIDXOW�GLUHFWRU\��FDOOHG�+20(��

7KHUH�DUH�IRXU�DUHDV�ZLWKLQ�WKH�+3 ��*�IRU�VWRULQJ�YDULDEOHV��WKH�+20(�
GLUHFWRU\��DQG�WKH�VXEGLUHFWRULHV�LW�FRQWDLQV���SRUW����SRUW����DQG�SRUW����%\�
PRYLQJ�REMHFWV�\RX�ZDQW�WR�NHHS�WR�SRUW�PHPRU\��\RX�PDNH�PRUH�XVHU�
PHPRU\�DYDLODEOH�IRU�HYHU\GD\�RSHUDWLRQV�
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Variables
9DULDEOHV�HQDEOH�\RX�WR�VWRUH�DQG�UHWULHYH�REMHFWV��<RX�GR�WKLV�E\�JLYLQJ�DQ�
REMHFW�D�QDPH��)RU�H[DPSOH��LI�\RX�UHJXODUO\�XVH�D�SDUWLFXODU�QXPEHU�LQ�
FDOFXODWLRQV¦VD\������ P�V���WKH�DFFHOHUDWLRQ�RI�JUDYLW\¦\RX�FDQ�FUHDWH�D�
YDULDEOH�WKDW�DVVRFLDWHV�WKLV�QXPEHU�ZLWK�D�QDPH��

9DULDEOH�QDPHV�FDQ�EH�XS�WR�����FKDUDFWHUV�ORQJ�DQG�FDQ�FRQWDLQ�OHWWHUV��
GLJLWV��DQG�PRVW�RWKHU�FKDUDFWHUV��<RX�FRXOG��IRU�H[DPSOH��FDOO����� P�V��*��
*���RU�*5$9��7KHQ�ZKHQ�\RX�QHHG�WR�XVH����� P�V��LQ�D�FDOFXODWLRQ��\RX�
FDQ�HQWHU�WKH�YDULDEOH�QDPH��RU�VHOHFW�LW�IURP�D�PHQX�

6RPH�FKDUDFWHUV�FDQQRW�EH�LQFOXGHG�LQ�D�YDULDEOH�QDPH��7KHVH�DUH�

� FKDUDFWHUV�WKDW�VHSDUDWH�REMHFWV��VSDFH��SHULRG��FRPPD��#

� REMHFW�GHOLPLWHUV����>�@�§�©�^�`�������B���

� PDWKHPDWLFDO�V\PEROV��IRU�H[DPSOH����¥�
���A�����!���√ = ≤ ≥ ≠ ∂ ∫. 

$OVR��\RX�FDQQRW�XVH�D�FRPPDQG�QDPH�RU�D�PHQX�QDPH�DV�WKH�QDPH�RI�D�
YDULDEOH�

<RX�FDQ�VWRUH�DQ\�W\SH�RI�REMHFW�LQ�D�YDULDEOH��QXPEHUV��FKDUDFWHU�VWULQJV��
HTXDWLRQV��SURJUDPV��JUDSKLFV��DQG�VR�RQ�

Creating a variable
�� (QWHU�WKH�GDWD�WKDW�\RX�ZDQW�WR�DVVRFLDWH�ZLWK�D�YDULDEOH�

�� 3UHVV�k WR�VHOHFW�WKH�6725(�FRPPDQG�

�� (QWHU�D�QDPH�IRU�WKH�YDULDEOH���6HH�FKDSWHU����§%DVLF�RSHUDWLRQ¨��IRU�
LQIRUPDWLRQ�RQ�KRZ�WR�HQWHU�DOSKDEHWLF�FKDUDFWHUV��

�� 3UHVV�\�WR�FUHDWH�WKH�YDULDEOH�

)RU�H[DPSOH��WR�FUHDWH�D�YDULDEOH�QDPHG�*5$9�WR�VWRUH�WKH�YDOXH�������
HQWHU�WKH�IROORZLQJ�RQ�WKH�FRPPDQG�OLQH�

����k ` `�*5$9�\

6HH�§&UHDWLQJ�D�GLUHFWRU\¨�RQ�SDJH ����IRU�GHWDLOV�RI�DQRWKHU�PHWKRG�RI�
FUHDWLQJ�YDULDEOHV�
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Storing objects
Listing variables

7KHUH�DUH�WZR�ZD\V�WR�VHH�WKH�YDULDEOHV�\RX�KDYH�FUHDWHG�

� SUHVV�j

� SUHVV <G��7KLV�RSHQV�WKH�ILOH�PDQDJHPHQW�WRRO�FDOOHG�)LOH�0DQDJHU�
DQG�GLVSOD\V�WKH�GLUHFWRU\�WUHH��7KH�GLUHFWRU\�WUHH�LV�DQ�H[SDQGDEOH�OLVW�
RI�SRUWV�DQG�GLUHFWRULHV�RQ�\RXU�+3 ��*�

Using j

:KHQ�\RX�SUHVV�j��WKH�QDPHV�RI�WKH�YDULDEOHV�DSSHDU�RQ�WKH�IXQFWLRQ�
NH\�PHQX��,I�\RX�KDYH�FUHDWHG�PRUH�WKDQ���YDULDEOHV��SUHVV�l�WR�GLVSOD\�
WKH�QH[W�VHW�RI���YDULDEOHV�

1RWH�WKDW�RQO\�WKH�ILUVW���FKDUDFWHUV�RI�D�YDULDEOHªV�QDPH�DSSHDU�RQ�WKH�
j�PHQX��7R�VHH�WKH�IXOO�QDPH�RI�D�YDULDEOH��SUHVV�WKH�IXQFWLRQ�NH\¦
a WR�f¦WKDW�FRUUHVSRQGV�WR�WKH�YDULDEOH��7KH�IXOO�QDPH�RI�WKH�YDULDEOH�
LV�GLVSOD\HG�RQ�WKH�FRPPDQG�OLQH��7R�VHH�ZKDW�GDWD�LV�VWRUHG�LQ�WKDW�
YDULDEOH��SUHVV�\�

7KH�YDULDEOHV�OLVWHG�E\�SUHVVLQJ�j�DUH�WKH�YDULDEOHV�VWRUHG�LQ�WKH�FXUUHQW�
GLUHFWRU\��7R�VHH�WKH�YDULDEOHV�VWRUHG�LQ�DQRWKHU�GLUHFWRU\��\RX�PXVW�ILUVW�
VHOHFW�WKDW�GLUHFWRU\���6HH�§'LUHFWRULHV¨�RQ�SDJH�����IRU�PRUH�LQIRUPDWLRQ��

Using File Manager

:KHQ�\RX�RSHQ�)LOH�0DQDJHU��RQO\�WKH�
SRUWV�DQG�WKH�+20(�GLUHFWRU\�DUH�OLVWHG��
7R�VHH�WKH�YDULDEOHV�LQ�D�GLUHFWRU\��\RX�
QHHG�WR�VHOHFW�WKDW�GLUHFWRU\��7KLV�LV�
H[SODLQHG�RQ�SDJH�����

:KHQ�\RX�VHOHFW�D�GLUHFWRU\��DOO�REMHFWV�LQ�
WKDW�GLUHFWRU\¦YDULDEOHV�DQG�VXE�
GLUHFWRULHV¦DUH�OLVWHG���<RX�DOVR�VHH�WKH�
W\SH�RI�HDFK�REMHFW�DQG�LWV�VL]H���7R�VHH�WKH�
YDULDEOHV�DQG�RWKHU�REMHFWV�LQ�D�VXE�
GLUHFWRU\��VHOHFW�WKH�VXE�GLUHFWRU\�
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Using a variable in a calculation

<RX�FDQ�XVH�D�YDULDEOHªV�FRQWHQWV�LQ�D�FDOFXODWLRQ��7R�FRQWLQXH�WKH�
H[DPSOH�RQ�SDJH �����VXSSRVH�\RX�KDYH�VWRUHG�WKH�DFFHOHUDWLRQ�RI�JUDYLW\�
LQ�D�YDULDEOH�QDPHG�*5$9�DQG�WKDW�WKLV�YDULDEOH�KDSSHQV�WR�EH�
UHSUHVHQWHG�E\�c��7R�PXOWLSO\�WKH�DFFHOHUDWLRQ�RI�JUDYLW\�E\����\RX�ZRXOG�
SUHVV�

jc��\

j�c�SODFHV�WKH�YDULDEOHªV�QDPH�RQ�WKH�FRPPDQG�OLQH��3UHVVLQJ�\�
FDXVHV�WKH�YDULDEOH��DQG�WKHQ�WKH�HQWLUH�H[SUHVVLRQ��WR�EH�HYDOXDWHG�

1RWH�WKDW�LI�WKH�YDULDEOH�\RX�ZDQW�WR�XVH�LV�QRW�DYDLODEOH�ZKHQ�\RX�SUHVV�
j��\RX�PXVW�ILUVW�VHOHFW�WKH�GLUHFWRU\�LQ�ZKLFK�WKH�YDULDEOH�LV�VWRUHG��
�6HH�§6HOHFWLQJ�D�GLUHFWRU\�RU�YDULDEOH¨�RQ�SDJH������

User-defined functions

8VHU�GHILQHG�IXQFWLRQV�DUH�D�VSHFLDO�W\SH�RI�YDULDEOH��/LNH�YDULDEOHV��\RX�
JLYH�D�XVHU�GHILQHG�IXQFWLRQ�D�QDPH��DQG�VWRUH�LW�IRU�ODWHU�XVH�

8VHU�GHILQHG�IXQFWLRQV�RSHUDWH�LQ�WKH�VDPH�ZD\�DV�QRUPDO�IXQFWLRQV��WKDW�
LV��\RX�HQWHU�WKH�IXQFWLRQ�QDPH��VSHFLI\�WKH�DUJXPHQW�RU�DUJXPHQWV�LQ�
SDUHQWKHVHV��DQG�WKHQ�SUHVV�\�RU�>� WR�HYDOXDWH�WKH�IXQFWLRQ��7KH�
GLIIHUHQFH�LV�WKDW�\RX�FUHDWH�WKH�IXQFWLRQ�\RXUVHOI��DQG�JLYH�LW�D�QDPH�RI�
\RXU�FKRRVLQJ�

Creating a user-defined function

7KH�IROORZLQJ�H[DPSOH�LOOXVWUDWHV�KRZ�WR�FUHDWH�D�XVHU�GHILQHG�IXQFWLRQ�WR�
HYDOXDWH� �DQG�VWRUH�LW�ZLWK�WKH�QDPH�§)��[�¨�

�� 3UHVV�<#�WR�SODFH�WKH�'(),1(�FRPPDQG�RQ�WKH�FRPPDQG�OLQH�

�� :LWK�WKH�FXUVRU�EHWZHHQ�WKH�FRPPDQGªV�SDUHQWKHVHV��GHILQH�WKH�
IXQFWLRQ�

`)�<_O}>æ�tOq��

1RWH�WKDW�WKH�QDPH�\RX�ZDQW�WR�JLYH�\RXU�IXQFWLRQ�PXVW�DSSHDU�WR�WKH�
OHIW�RI�WKH�HTXDOV�VLJQ��<RX�VSHFLI\�WKH�IXQFWLRQ�WR�WKH�ULJKW�RI�WKH�
HTXDOV�VLJQ��

�� 3UHVV�\�WR�GHILQH�WKH�IXQFWLRQ�DQG�VWRUH�LW�LQ�WKH�FXUUHQW�GLUHFWRU\��
,Q�WKLV�H[DPSOH��LW�LV�VWRUHG�DV�§)�¨�

3 x
2( )cos
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Storing objects
Evaluating a user-defined function

7R�HYDOXDWH�D�XVHU�GHILQHG�IXQFWLRQ�

�� *R�WR�WKH�GLUHFWRU\�ZKHUH�\RX�VWRUHG�WKH�IXQFWLRQ��DQG�SUHVV�j��

7KH�YDULDEOHV�LQ�WKH�GLUHFWRU\�DUH�GLVSOD\HG�RQ�WKH�IXQFWLRQ�NH\�PHQX�

�� 3UHVV�WKH�IXQFWLRQ�NH\�WKDW�FRUUHVSRQGV�WR�WKH�YDULDEOH�

7KH�IXQFWLRQ�QDPH�LV�GLVSOD\HG�RQ�WKH�FRPPDQG�OLQH�

�� :LWK�WKH�FXUVRU�DIWHU�WKH�IXQFWLRQ�QDPH��SUHVV�>_�WR�LQVHUW�
SDUHQWKHVHV�

�� (QWHU�WKH�DUJXPHQW�RU�DUJXPHQWV�EHWZHHQ�WKH�SDUHQWKHVHV�

,I�WKH�IXQFWLRQ�WDNHV�PRUH�WKDQ�RQH�DUJXPHQW��VHSDUDWH�HDFK�DUJXPHQW�
ZLWK�D�FRPPD�

�� 7R�HYDOXDWH�WKH�IXQFWLRQ�

� SUHVV�\�WR�REWDLQ�DQ�H[DFW�DQVZHU��RU

� SUHVV�>� WR�REWDLQ�DQ�DSSUR[LPDWH�DQVZHU�

Directories
<RX�FDQ�FUHDWH�GLUHFWRULHV�RQ�WKH�+3 ��*�MXVW�DV�\RX�FUHDWH�GLUHFWRULHV�RQ�
D�FRPSXWHU��$�GLUHFWRU\�LV�VLPSO\�D�QDPHG�DUHD�RI�PHPRU\�LQ�ZKLFK�\RX�
FDQ�VWRUH�YDULDEOHV��DQG�RWKHU�GLUHFWRULHV��

)RU�H[DPSOH��\RX�PLJKW�FUHDWH�D�QXPEHU�RI�YDULDEOHV�UHODWLQJ�WR�
PHFKDQLFDO�HQJLQHHULQJ�FDOFXODWLRQV��<RX�ZRXOG�SUREDEO\�ILQG�WKHVH�
YDULDEOHV�PRUH�HDVLO\�LI�WKH\�ZHUH�VWRUHG�WRJHWKHU��7KHUHIRUH��\RX�FRXOG�
FUHDWH�D�GLUHFWRU\�DQG�VWRUH�MXVW�\RXU�PHFKDQLFDO�HQJLQHHULQJ�YDULDEOHV�LQ�
WKDW�GLUHFWRU\��7KHQ��ZKHQ�\RX�QHHG�RQH�RI�WKH�WKHVH�YDULDEOHV��\RX�JR�WR�
WKDW�GLUHFWRU\�DQG�VHOHFW�WKH�YDULDEOH�

:KHQ�\RX�WXUQ�RQ�WKH�+3 ��*�IRU�WKH�YHU\�ILUVW�WLPH��\RX�ZLOO�ILQG�MXVW�RQH�
GLUHFWRU\��7KLV�LV�FDOOHG�+20(��8QOHVV�\RX�VSHFLI\�RWKHUZLVH��DOO�WKH�
YDULDEOHV�\RX�FUHDWH�ZLOO�EH�VWRUHG�LQ�+20(��,I�\RX�LQWHQG�WR�FUHDWH�
QXPHURXV�YDULDEOHV��\RX�PD\�ILQG�LW�HDVLHU�LI�\RX�FUHDWH�D�GLUHFWRU\�IRU�
HDFK�VHW�RI�VLPLODU�YDULDEOHV�\RX�FUHDWH��RQH�GLUHFWRU\�IRU�\RXU�PHFKDQLFDO�
HQJLQHHULQJ�YDULDEOHV��DQRWKHU�IRU�FKHPLVWU\�YDULDEOHV��DQG�VR�RQ�
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Creating a directory
�� 3UHVV�<G�

7KLV�RSHQV�WKH�ILOH�PDQDJHPHQW�WRRO�FDOOHG�)LOH�0DQDJHU�DQG�GLVSOD\V�
WKH�GLUHFWRU\�WUHH�

�� 6HOHFW�WKH�GLUHFWRU\�WKDW�LV�WR�EH�WKH�SDUHQW�RI�\RXU�QHZ�GLUHFWRU\���6HH�
§6HOHFWLQJ�D�GLUHFWRU\�RU�YDULDEOH¨�RQ�SDJH������

1RWH�WKDW�DQ\�GLUHFWRU\�\RX�FUHDWH�PXVW�EH�D�FKLOG�RI�DQRWKHU�GLUHFWRU\�
�WKDW�LV��FRQWDLQHG�ZLWKLQ�VRPH�RWKHU�GLUHFWRU\���7KH�YHU\�ILUVW�
GLUHFWRU\�\RX�FUHDWH�ZLOO�EH�D�FKLOG�RI�+20(�

�� 3UHVV 2.�

7KH�VFUHHQ�QRZ�OLVWV�WKH�YDULDEOHV�DQG�VXEGLUHFWRULHV�LQ�WKH�GLUHFWRU\�
VHOHFWHG�DW�VWHS����7KH�)LOH�0DQDJHU�IXQFWLRQ�NH\�PHQX�LV�DOVR�
GLVSOD\HG�

�� 3UHVV�l�1(:�

7KH�1HZ�9DULDEOH�LQSXW�IRUP�LV�
GLVSOD\HG��

�� 3UHVV�]�WR�VHOHFW�WKH�1DPH�ILHOG�

7KH�2EMHFW�ILHOG�PXVW�EH�OHIW�EODQN�ZKHQ�
\RX�DUH�FUHDWLQJ�D�QHZ�GLUHFWRU\��

�� ,Q�WKH�1DPH�ILHOG��HQWHU�D�QDPH�IRU�WKH�QHZ�GLUHFWRU\�

7KH�QDPLQJ�FRQYHQWLRQV�DQG�UHVWULFWLRQV�WKDW�DSSO\�WR�GLUHFWRU\�QDPHV�
DUH�WKH�VDPH�DV�WKRVH�WKDW�DSSO\�WR�YDULDEOH�QDPHV��6HH�SDJH ����IRU�
PRUH�LQIRUPDWLRQ�

7KH�FXUVRU�MXPSV�WR�WKH�'LUHFWRU\�ILHOG�DIWHU�\RX�HQWHU�WKH�QDPH�

�� 3UHVV�&+.�WR�LQGLFDWH�WKDW�\RX�DUH�FUHDWLQJ�D�GLUHFWRU\�

�� 3UHVV�2.�RU�\�

7KH�OLVW�RI�YDULDEOHV�DQG�VXEGLUHFWRULHV�GLVSOD\HG�DW�VWHS���DERYH�QRZ�
LQFOXGHV�WKH�GLUHFWRU\�\RX�MXVW�FUHDWHG�

�� 7R�UHWXUQ�WR�WKH�GHIDXOW�GLVSOD\��SUHVV�G�

<RX�FDQ�DOVR�FUHDWH�D�YDULDEOH�XVLQJ�WKH�DERYH�SURFHGXUH��:LWK�
WKH�FXUVRU�LQ�WKH�2EMHFW�ILHOG��\RX�HLWKHU�HQWHU�DQ�REMHFWªV�
FRQWHQWV��RU�SUHVV�&+226�WR�VHOHFW�DQ�H[LVWLQJ�REMHFW�IRU�HGLWLQJ�
�WKH�FRQWHQWV�DSSHDU�LQ�WKH�2EMHFW�ILHOG���<RX�VSHFLI\�D�QDPH�IRU�
WKH�YDULDEOH�LQ�WKH�1DPH�ILHOG��DQG�OHDYH�WKH�'LUHFWRU\�ILHOG�
XQFKHFNHG�
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Storing objects
Selecting a directory or variable

<RXU�FXUUHQW�GLUHFWRU\¦DOVR�NQRZQ�DV�\RXU�SDWK¦LV�VKRZQ�DW�WKH�VWDUW�RI�
WKH�VHFRQG�OLQH�RI�WKH�VWDWXV�DUHD��7R�ZRUN�ZLWK�DQRWKHU�GLUHFWRU\��\RX�
QHHG�WR�VHOHFW�WKDW�GLUHFWRU\��<RX�PXVW�GR�WKLV��IRU�H[DPSOH��LI�\RX�ZDQW�WR�
XVH�D�YDULDEOH�VWRUHG�LQ�WKDW�GLUHFWRU\�

Method 1

8VH�WKLV�PHWKRG�LI�WKH�GLUHFWRU\�\RX�ZDQW�WR�VHOHFW�LV�EHORZ¦EXW�QRW�WRR�
IDU�EHORZ¦WKH�FXUUHQW�GLUHFWRU\�LQ�WKH�GLUHFWRU\�WUHH�

�� 3UHVV�j�

$�PHQX�RI�WKH�YDULDEOHV�DQG�
VXEGLUHFWRULHV�LQ�WKH�FXUUHQW�GLUHFWRU\�
LV�GLVSOD\HG��6XEGLUHFWRULHV�FDQ�EH�
GLVWLQJXLVKHG�IURP�YDULDEOHV�E\�D�VPDOO�
EDU�DFURVV�WKH�WRS�OHIW�KDQG�FRUQHU�RI�
WKH�PHQX�LWHP��7KH�H[DPSOH�DW�WKH�ULJKW�VKRZV�WKDW�WKH�+20(�
GLUHFWRU\�FRQWDLQV�D�VXEGLUHFWRU\�FDOOHG�(1*,1�DQG�D�QXPEHU�RI�
YDULDEOHV��5($/$��02'8/��2+0��DQG�VR�RQ�

:KHQHYHU�\RX�SUHVV�j��WKH�YDULDEOHV�DQG�VXEGLUHFWRULHV�GLVSOD\HG�
DUH�MXVW�WKRVH�FRQWDLQHG�LQ�WKH�GLUHFWRU\�ZKRVH�QDPH�LV�VKRZQ�LQ�WKH�
VWDWXV�DUHD��$OVR��ZKHQHYHU�\RX�FUHDWH�D�QHZ�YDULDEOH�RU�VXEGLUHFWRU\��
WKDW�YDULDEOH�RU�VXEGLUHFWRU\�LV�SODFHG�LQ�WKH�GLUHFWRU\�ZKRVH�QDPH�LV�
VKRZQ�LQ�WKH�VWDWXV�DUHD��

�� 6HOHFW�D�GLUHFWRU\�E\�SUHVVLQJ�WKH�FRUUHVSRQGLQJ�IXQFWLRQ�NH\�DQG�WKHQ�
SUHVVLQJ�\�

,Q�WKH�DERYH�H[DPSOH��\RX�SUHVV�d�DQG�\�WR�VHOHFW�WKH�(1*,1�
VXEGLUHFWRU\�

,I�WKHUH�DUH�PRUH�WKDQ���YDULDEOHV�DQG�VXEGLUHFWRULHV�LQ�\RXU�FXUUHQW�
GLUHFWRU\��\RX�PD\�QHHG�WR�SUHVV l�EHIRUH�WKH�QDPH�RI�WKH�
VXEGLUHFWRU\�\RX�ZDQW�WR�VHOHFW�DSSHDUV�RQ�WKH�VFUHHQ��

7KH�YDULDEOHV�DQG�GLUHFWRULHV�QRZ�VKRZQ�RQ�WKH�PHQX�DUH�WKRVH�
FRQWDLQHG�LQ�WKH�VXEGLUHFWRU\�\RX�FKRVH��,I�WKH�VXEGLUHFWRU\�\RX�ZDQW�WR�
ILQDOO\�ZRUN�ZLWK�LV�IXUWKHU�GRZQ�WKH�GLUHFWRU\�WUHH��\RX�ZLOO�QHHG�WR�
UHSHDW�VWHS���XQWLO�LWV�QDPH�LV�GLVSOD\HG�RQ�WKH�PHQX�

7KH�PHWKRGV�GHVFULEHG�EHORZ�IRU�VHOHFWLQJ�D�GLUHFWRU\�DUH�WKH�
VDPH�PHWKRGV�\RX�XVH�WR�VHOHFW�D�YDULDEOH�ZLWKLQ�D�GLUHFWRU\�
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Method 2

8VH�WKLV�PHWKRG�ZKHQ�WKH�GLUHFWRU\�\RX�ZDQW�WR�VHOHFW�LV�RQ�D�GLIIHUHQW�
EUDQFK�RI�WKH�GLUHFWRU\�WUHH�RU�LV�PDQ\�OHYHOV�DERYH�RU�EHORZ�\RXU�FXUUHQW�
GLUHFWRU\�

�� 3UHVV�<G

7KH�GLUHFWRU\�WUHH�LV�GLVSOD\HG�VKRZLQJ��IRU�HDFK�GLUHFWRU\��LWV�SDUHQW�
GLUHFWRU\�DQG�LWV�VXEGLUHFWRULHV��LI�DQ\���<RXU�FXUUHQW�GLUHFWRU\�LV�
KLJKOLJKWHG�

�� 3UHVV�[�RU�]�XQWLO�WKH�GLUHFWRU\�\RX�ZDQW�WR�VHOHFW�LV�KLJKOLJKWHG�

�� 3UHVV�}�

�� 3UHVV�l l a +$/7�

7KH�GHIDXOW�GLVSOD\�UHWXUQV�DQG�\RXU�QHZ�SDWK�LV�WKH�GLUHFWRU\�\RX�
FKRVH�IURP�WKH�GLUHFWRU\�WUHH�

Method 3

,I�WKH�GLUHFWRU\�\RX�ZDQW�WR�VHOHFW�LV�DERYH��DQG�RQ�WKH�VDPH�EUDQFK�DV��
\RXU�FXUUHQW�GLUHFWRU\��\RX�FDQ�SUHVV�<J\�XQWLO�WKH�GLUHFWRU\�\RX�
ZDQW�EHFRPHV�WKH�FXUUHQW�GLUHFWRU\�

Managing variables and directories
7KH�+3 ��*�SURYLGHV�PDQ\�WRROV�WR�KHOS�\RX�PDQDJH�\RXU�YDULDEOHV�DQG�
GLUHFWRULHV��)RU�H[DPSOH��\RX�FDQ�GHOHWH��FRS\��PRYH��DQG�UHQDPH�
YDULDEOHV�DQG�GLUHFWRULHV��<RX�FDQ�DOVR�HGLW�D�YDULDEOHªV�GDWD�

Deleting a variable or directory

7KH�YDULDEOHV�LQ�D�GLUHFWRU\�DUH�GHOHWHG�ZKHQ�\RX�GHOHWH�WKH�GLUHFWRU\��
+RZHYHU��\RX�FDQQRW�GHOHWH�D�GLUHFWRU\�LI�LW�FRQWDLQV�DQRWKHU�GLUHFWRU\��

�� 8VH�)LOH�0DQDJHU��<G��WR�VHOHFW�WKH�SDUHQW�GLUHFWRU\�RI�WKH�YDULDEOH�
RU�GLUHFWRU\�\RX�ZDQW�WR�GHOHWH���6HH�§6HOHFWLQJ�D�GLUHFWRU\�RU�YDULDEOH¨�
RQ�SDJH�������$�OLVW�RI�DOO�WKH�REMHFWV�LQ�WKDW�GLUHFWRU\�LV�GLVSOD\HG�

�� +LJKOLJKW�WKH�QDPH�RI�WKH�YDULDEOH�RU�GLUHFWRU\�\RX�ZDQW�WR�GHOHWH�

�� 3UHVV�l a WR�VHOHFW�385*(�

$�PHVVDJH�LV�GLVSOD\HG�DVNLQJ�\RX�WR�FRQILUP�WKDW�\RX�ZDQW�WR�GHOHWH�
WKH�YDULDEOH�RU�GLUHFWRU\�\RX�VHOHFWHG�

�� 3UHVV�a�WR�GHOHWH�WKH�YDULDEOH�RU�GLUHFWRU\�

�� 3UHVV�G�WR�UHWXUQ�WR�WKH�GHIDXOW�GLVSOD\�
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Storing objects
Copying or moving a variable or directory
�� 8VH�)LOH�0DQDJHU��<G��WR�VHOHFW�WKH�SDUHQW�GLUHFWRU\�RI�WKH�YDULDEOH�

RU�GLUHFWRU\�\RX�ZDQW�WR�FRS\�RU�PRYH���6HH�§6HOHFWLQJ�D�GLUHFWRU\�RU�
YDULDEOH¨�RQ�SDJH�������$�OLVW�RI�DOO�WKH�REMHFWV�LQ�WKDW�GLUHFWRU\�LV�
GLVSOD\HG�

�� +LJKOLJKW�WKH�QDPH�RI�WKH�YDULDEOH�RU�GLUHFWRU\�\RX�ZDQW�WR�FRS\�RU�
PRYH�

�� 7R�FRS\�\RXU�VHOHFWLRQ��SUHVV�&23<��WR�PRYH�\RXU�VHOHFWLRQ��SUHVV�029(��
7KH�GLUHFWRU\�WUHH�LV�UHGLVSOD\HG�

�� 3UHVV�[�RU�]�XQWLO�WKH�GHVWLQDWLRQ�GLUHFWRU\�LV�KLJKOLJKWHG�

7KH�GHVWLQDWLRQ�GLUHFWRU\�LV�WKH�GLUHFWRU\�ZKHUH�\RX�ZDQW�WKH�YDULDEOH�
RU�GLUHFWRU\�FRSLHG�RU�PRYHG�WR�

�� 3UHVV�2.�

$�ZDUQLQJ�LV�GLVSOD\HG�LI�WKH�YDULDEOH�RU�GLUHFWRU\�\RX�DUH�FRS\LQJ�RU�
PRYLQJ�DOUHDG\�H[LVWV�LQ�WKH�GHVWLQDWLRQ�GLUHFWRU\��,Q�WKLV�FDVH��HLWKHU��

� RYHUZULWH�WKH�H[LVWLQJ�YDULDEOH�RU�GLUHFWRU\��E\�SUHVVLQJ <(6�RU�$//�

� FDQFHO�WKH�RSHUDWLRQ��E\�SUHVVLQJ�$%257�RU�12���RU

� UHQDPH�WKH�YDULDEOH�RU�GLUHFWRU\�\RX�DUH�FRS\LQJ�RU�PRYLQJ��E\�
SUHVVLQJ�5(1��

7R�FKHFN�WKH�QHZ�GLUHFWRU\�WUHH��SUHVV�75((�

�� 3UHVV�G�WR�UHWXUQ�WR�WKH�GHIDXOW�GLVSOD\�

Renaming a variable or directory
�� 8VH�)LOH�0DQDJHU��<G��WR�VHOHFW�WKH�SDUHQW�GLUHFWRU\�RI�WKH�YDULDEOH�

RU�GLUHFWRU\�\RX�ZDQW�WR�UHQDPH���6HH�§6HOHFWLQJ�D�GLUHFWRU\�RU�
YDULDEOH¨�RQ�SDJH�������$�OLVW�RI�DOO�WKH�REMHFWV�LQ�WKDW�GLUHFWRU\�LV�
GLVSOD\HG�

�� +LJKOLJKW�WKH�QDPH�RI�WKH�YDULDEOH�RU�GLUHFWRU\�\RX�ZDQW�WR�UHQDPH�

�� 3UHVV�l 5(1$0(�

7KH�SUHVHQW�QDPH�RI�WKH�YDULDEOH�RU�GLUHFWRU\�LV�GLVSOD\HG�RQ�WKH�
FRPPDQG�OLQH��1RWH�WKDW�WKH�DOSKD�NH\ERDUG�KDV�EHFRPH�DFWLYH�DQG�
\RX�GR�QRW�QHHG�WR�SUHVV�`�EHIRUH�FKDQJLQJ�WKH�QDPH�

�� &KDQJH�WKH�QDPH�RI�WKH�YDULDEOH�RU�GLUHFWRU\���6HH�FKDSWHU���IRU�
LQVWUXFWLRQV�RQ�KRZ�WR�HGLW�WKH�FRQWHQWV�RI�WKH�FRPPDQG�OLQH��

�� 3UHVV�\��7KH�FRQWHQWV�RI�WKH�SDUHQW�GLUHFWRU\�DUH�UHGLVSOD\HG��
VKRZLQJ�WKH�QHZ�QDPH�RI�WKH�YDULDEOH�RU�GLUHFWRU\�

�� 3UHVV�G�WR�UHWXUQ�WR�WKH�GHIDXOW�GLVSOD\�
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Editing a variable

(GLW�D�YDULDEOH�ZKHQ�\RX�ZDQW�WR�FKDQJH�LWV�FRQWHQWV�

�� 8VH�)LOH�0DQDJHU��<G��WR�VHOHFW�WKH�GLUHFWRU\�WKDW�FRQWDLQV�WKH�
YDULDEOH�\RX�ZDQW�WR�HGLW���6HH�§6HOHFWLQJ�D�GLUHFWRU\�RU�YDULDEOH¨�RQ�
SDJH�������$�OLVW�RI�DOO�WKH�REMHFWV�LQ�WKDW�GLUHFWRU\�LV�GLVSOD\HG�

�� +LJKOLJKW�WKH�QDPH�RI�WKH�YDULDEOH�RU�GLUHFWRU\�\RX�ZDQW�WR�HGLW�

�� 3UHVV�l l (',7%�

7KH�FRQWHQWV�RI�WKH�YDULDEOH�DUH�QRZ�DYDLODEOH�

7KH�(',7%�FRPPDQG�HQDEOHV�\RX�WR�HGLW�WKH�FRQWHQWV�XVLQJ�DQ�HGLWRU�
WKDW�LV�DSSURSULDWH�WR�WKH�W\SH�RI�REMHFW�VWRUHG�LQ�WKH�YDULDEOH��)RU�
H[DPSOH��LI�WKH�YDULDEOH�LV�VWRULQJ�D�PDWUL[��(',7%�GLVSOD\V�WKH�PDWUL[�LQ�
0DWUL[�:ULWHU��,I�LW�LV�VWRULQJ�DQ�HTXDWLRQ��LW�GLVSOD\V�WKH�HTXDWLRQ�LQ�
(TXDWLRQ�:ULWHU��DQG�VR�RQ���

�� &KDQJH�WKH�FRQWHQWV�RI�WKH�YDULDEOH�

�� 3UHVV�\�

�� 3UHVV�G�WR�UHWXUQ�WR�WKH�GHIDXOW�GLVSOD\�

Memory Management
7KH�+3 ��*�KDV���� .E�RI�5$0�DQG�� 0E�RI�)ODVK�520�

5$0�LV�VHJPHQWHG�LQWR�V\VWHP�PHPRU\��XVHU�PHPRU\��SRUW���DQG�SRUW���

6\VWHP�PHPRU\�VWRUHV�V\VWHP�YDULDEOHV��<RX�GR�QRW�KDYH�DFFHVV�WR�
V\VWHP�PHPRU\�

8VHU�PHPRU\�FRQWDLQV�WKH�+20(�GLUHFWRU\��DQG�LWV�VXEGLUHFWRULHV���
KLVWRU\��ZRUNLQJ�PHPRU\��WKDW�LV��PHPRU\�DYDLODEOH�IRU�XVH�E\�
FDOFXODWLRQV�DQG�H[HFXWLQJ�SURJUDPV��DQG�D�QXPEHU�RI�WHPSRUDU\�
YDULDEOHV�FUHDWHG�HLWKHU�E\�WKH�V\VWHP�RU�E\�H[HFXWLQJ�SURJUDPV�

3RUW���LV�DYDLODEOH�IRU�VWRULQJ�OLEUDULHV�DQG�IRU�EDFNHG�XS�REMHFWV��DQG�SRUW�
��FDQ�EH�XVHG�WR�VWRUH�REMHFWV�

)ODVK�520�LV�VHJPHQWHG�LQWR�V\VWHP�PHPRU\¦ZKLFK�LV�DQ�H[WHQVLRQ�RI�
5$0�V\VWHP�PHPRU\¦DQG�SRUW����/LNH�SRUW����SRUW���FDQ�EH�XVHG�WR�VWRUH�
REMHFWV�\RX�FUHDWH�RU�GRZQORDG�

2EMHFWV�VWRUHG�LQ�SRUW�PHPRU\�FDQ�EH�FDOOHG�RU�H[HFXWHG��EXW�WKH\�FDQQRW�
EH�YLHZHG�RU�HGLWHG�XQOHVV�FRSLHG�WR�PDLQ�PHPRU\�

,Q�WRWDO��WKH�+3 ��*�RIIHUV�RYHU�� 0E�RI�SRUW�PHPRU\�
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Storing objects
Using port memory

2EMHFWV�WKDW�\RX�ZDQW�WR�NHHS�VKRXOG�EH�PRYHG�IURP�XVHU�PHPRU\�WR�SRUW�
PHPRU\��7KLV�QRW�RQO\�PDNHV�PRUH�XVHU�PHPRU\�DYDLODEOH�IRU�HYHU\GD\�
RSHUDWLRQV��EXW�LW�SXWV�REMHFWV�\RX�ZDQW�WR�NHHS�LQWR�D�VDIHU�VWRUDJH�
HQYLURQPHQW���3RUWV���DQG���DUH�VDIHU�WKDQ�XVHU�PHPRU\��DQG�SRUW���LV�
VDIHU�WKDQ�SRUWV���DQG����

Moving objects to port memory

<RX�PRYH�REMHFWV�WR�SRUW�PHPRU\�LQ�WKH�VDPH�ZD\�WKDW�\RX�PRYH�REMHFWV�
IURP�+20(�GLUHFWRU\�WR�VXEGLUHFWRULHV�RI�+20(��RU�EHWZHHQ�
VXEGLUHFWRULHV���7R�YLHZ�RU�HGLW�DQ�REMHFW�LQ�SRUW�PHPRU\��\RX�PXVW�ILUVW�
FRS\�RU�PRYH�LW�WR�XVHU�PHPRU\�

7R�PRYH�DQ�REMHFW�WR�D�SRUW�

�� 8VH�)LOH�0DQDJHU�WR�VHOHFW�WKH�REMHFW�\RX�ZDQW�WR�PRYH���)ROORZ�WKH�
VWHSV�LQ�§6HOHFWLQJ�D�GLUHFWRU\�RU�YDULDEOH¨�RQ�SDJH������

�� 3UHVV�029(�

7KH�GLUHFWRU\�WUHH�LV�UHGLVSOD\HG�

�� 3UHVV�[�RU�]�XQWLO�WKH�GHVWLQDWLRQ�SRUW�LV�KLJKOLJKWHG�

7KH�GHVWLQDWLRQ�SRUW�LV�WKH�SRUW�ZKHUH�\RX�ZDQW�WR�VWRUH�WKH�REMHFW�

�� 3UHVV�2.�

$�ZDUQLQJ�LV�GLVSOD\HG�LI�DQ�REMHFW�RI�WKH�VDPH�QDPH�DOUHDG\�H[LVWV�LQ�
WKH�GHVWLQDWLRQ�SRUW��,Q�WKLV�FDVH��HLWKHU��

� RYHUZULWH�WKH�H[LVWLQJ�REMHFW��E\�SUHVVLQJ <(6�RU�$//�

� FDQFHO�WKH�RSHUDWLRQ��E\�SUHVVLQJ�$%257�RU�12���RU

� �UHQDPH�WKH�REMHFW�\RX�DUH�PRYLQJ��E\�SUHVVLQJ�5(1��

�� 3UHVV�G�WR�UHWXUQ�WR�WKH�GHIDXOW�GLVSOD\�
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