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Memory

7KLV�VHFWLRQ�GHVFULEHV�WKH�PHPRU\�VWUXFWXUH�RI�WKH�+3���*��,W�GHVFULEHV�
KRZ�WR�FUHDWH�EDFNXS�REMHFWV�RI�GDWD�WKDW�\RX�ZDQW�WR�VDYH��DQG�KRZ�WR�
XVH�OLEUDULHV�WR�DGG�IXQFWLRQDOLW\�WR�WKH�FDOFXODWRU�

How memory is structured
7KH�+3���*�FRQWDLQV�D�WRWDO�RI�����0E�RI�PHPRU\��2I�WKLV�PHPRU\�

� ��0E�LV�XVHG�WR�KROG�WKH�RSHUDWLQJ�V\VWHP�

� ����0E�LV�XVHG�IRU�SHUIRUPLQJ�WKH�RSHUDWLRQV�WKDW�\RX�VSHFLI\��DQG�IRU�
VWRULQJ�GDWD�WKDW�\RX�ZDQW�WR�NHHS��7KH�+3���*�QHHGV�D�PLQLPXP�RI�
DSSUR[LPDWHO\�����E\WHV�IUHH�LQ�RUGHU�WR�SHUIRUP�RSHUDWLRQV�

7KH�PHPRU\�RI�WKH�+3��*�LV�GLYLGHG�LQWR���DUHDV�

� 7KH�+RPH�GLUHFWRU\

� 3RUW����ODEHOOHG�,5$0�LQ�)LOH�0DQDJHU

7KH�+RPH�GLUHFWRU\�DQG�SRUW���VKDUH�WKH�VDPH�DUHD�RI�PHPRU\��7KDW�LV��
WKH�PRUH�GDWD�\RX�VWRUH�LQ�WKH�+20(�GLUHFWRU\��WKH�OHVV�GDWD�\RX�FDQ�
VWRUH�LQ�SRUW���DQG�YLFH�YHUVD��7KH�WRWDO�VL]H�RI�REMHFWV�LQ�WKHVH�WZR�
DUHDV�FDQQRW�H[FHHG�����.E�

� 3RUW����ODEHOOHG�(5$0�LQ�)LOH�0DQDJHU

3RUW���FDQ�FRQWDLQ�XS�WR����.%�RI�GDWD�

� 3RUW����ODEHOOHG�)/$6+�LQ�)LOH�0DQDJHU

3RUW���FDQ�FRQWDLQ�XS�WR�����.%�RI�GDWD��

7KH�+RPH�GLUHFWRU\��SRUW���DQG�SRUW���DUH�SDUW�RI�5$0��/HDYLQJ�WKH�
FDOFXODWRU�ZLWKRXW�EDWWHULHV�FDQ�FDXVH�5$0�WR�ORRVH�LWV�GDWD��:KHQ�
FKDQJLQJ�EDWWHULHV��HQVXUH�WKDW�\RX�GR�QRW�OHDYH�WKH�FDOFXODWRU�ZLWKRXW�
EDWWHULHV�IRU�ORQJHU�WKDQ�WZR�PLQXWHV�

7KH�GDWD�LQ�SRUW���LV�VWRUHG�LQ�WKH�)ODVK�520��7KLV�GDWD�GRHV�QRW�GHSHQG�
RQ�EDWWHULHV��,W�LV�SUHVHUYHG�HYHQ�LI�\RX�OHDYH�WKH�FDOFXODWRU�ZLWKRXW�
EDWWHULHV�IRU�D�ORQJ�WLPH�
Memory Page 11-1



A
dv

an
ce

d 
to

pi
cs
8QOLNH�WKH�+20(�GLUHFWRU\��SRUW�PHPRU\�FDQQRW�EH�VXEGLYLGHG�LQWR�
GLUHFWRULHV��$�SRUW�FDQ�RQO\�FRQWDLQ�WZR�W\SHV�RI�REMHFWV��

� EDFNXS�REMHFWV

� OLEUDU\�REMHFWV�

Accessing port contents
,Q�RUGHU�WR�DFFHVV�WKH�FRQWHQWV�RI�WKH�YDULDEOHV�VWRUHG�LQ�WKH�SRUWV�\RX�FDQ�
XVH�)LOH�0DQDJHU��)RU�GHWDLOV�RQ�KRZ�WR�XVH�)LOH�0DQDJHU��UHIHU�WR�WKH�
8VHUªV�*XLGH�

$OWHUQDWLYHO\��\RX�FDQ�DFFHVV�WKH�FRQWHQWV�RI�OLEUDULHV�DQG�SRUWV��E\�
SUHVVLQJ�>ö��$�IXQFWLRQ�NH\�PHQX�RI�WKH�DWWDFKHG�OLEUDULHV�DQG�WKH�
DYDLODEOH�SRUWV�LV�GLVSOD\HG�

� 7R�YLHZ�WKH�FRQWHQWV�RI�D�SRUW��SUHVV�WKH�IXQFWLRQ�NH\�WKDW�FRUUHVSRQGV�
WR�WKH�SRUW��7KH�FRQWHQWV�DUH�GLVSOD\HG�DV�D�IXQFWLRQ�NH\�PHQX�

� 7R�DFFHVV�WKH�IXQFWLRQV�LQ�DQ�DWWDFKHG�OLEUDU\��SUHVV�WKH�IXQFWLRQ�NH\�
WKDW�FRUUHVSRQGV�WR�WKH�OLEUDU\��7KH�IXQFWLRQV�LW�FRQWDLQV�DUH�GLVSOD\HG�
DV�D�IXQFWLRQ�NH\�PHQX��7R�UXQ�D�IXQFWLRQ��SUHVV�WKH�IXQFWLRQ�NH\�WKDW�
FRUUHVSRQGV�WR�WKH�IXQFWLRQ�

Backup objects
<RX�JHQHUDOO\�XVH�EDFNXS�REMHFWV�WR�VDYH�GDWD�WKDW�\RX�ZDQW�WR�NHHS�IRU�D�
ORQJ�WLPH��%DFNXS�REMHFWV�DUH�VSHFLDO�FRSLHV�RI�REMHFWV�IURP�\RXU�+20(�
GLUHFWRU\��1RWH�WKH�IROORZLQJ�SRLQWV�UHJDUGLQJ�EDFNXS�REMHFWV�

� %DFNXS�REMHFWV�FDQ�RQO\�H[LVW�LQ�SRUW�PHPRU\��

� <RX�FDQQRW�PRGLI\�WKH�FRQWHQWV�RI�D�EDFNXS�REMHFW��

� <RX�FDQ�VWRUH�HLWKHU�D�VLQJOH�FDOFXODWRU�REMHFW�DV�D�EDFNXS�REMHFW�RU�DQ�
HQWLUH�GLUHFWRU\��<RX�FDQQRW�FUHDWH�D�EDFNXS�REMHFW�IRU�VHOHFWHG�
REMHFWV�LQ�D�GLUHFWRU\��

7KH�+3���*�PRQLWRUV�WKH�LQWHJULW\�RI�EDFNXS�REMHFWV��:KHQ�\RX�FUHDWH�D�
EDFNXS�REMHFW�LQ�D�SRUW��WKH�+3���*�FDOFXODWHV�D�&5&�YDOXH��F\FOLF�
UHGXQGDQF\�FKHFN��EDVHG�RQ�WKH�ELQDU\�GDWD�WKDW�WKH�REMHFW�FRQWDLQV��$�
&5&�YDOXH�LV�D�FKHFNVXP�FDOFXODWHG�IURP�WKH�GDWD��7KLV�YDOXH�LV�VWRUHG�
ZLWK�WKH�REMHFW�

:KHQ�\RX�UHVWRUH�D�EDFNXS�REMHFW��WKH�FDOFXODWRU�UH�FDOFXODWHV�WKH�&5&�
YDOXH�DQG�FRPSDUHV�LW�WR�WKH�RULJLQDO�YDOXH��,I�WKH�&5&�YDOXHV�DUH�QRW�WKH�
VDPH��WKH�FDOFXODWRU�ZDUQV�\RX�WKDW�WKH�GDWD�LV�FRUUXSW�
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<RX�FDQ�XVH�)LOH�0DQDJHU�WR�FRS\�DQG�GHOHWH�EDFNXS�REMHFWV�LQ�D�VLPLODU�
IDVKLRQ�WR�QRUPDO�FDOFXODWRU�REMHFWV��,Q�DGGLWLRQ��WKHUH�DUH�VSHFLILF�
FRPPDQGV�IRU�PDQLSXODWLQJ�EDFNXS�REMHFWV�

Backing up and restoring HOME

<RX�FDQ�EDFN�XS�DQG�UHVWRUH�WKH�FRQWHQWV�RI�WKH�HQWLUH�+20(�GLUHFWRU\�LQ�
D�EDFNXS�REMHFW��7KLV�LQFOXGHV�DOO�YDULDEOHV��DQG�DQ\�NH\�DVVLJQPHQWV�DQG�
DODUPV�WKDW�\RX�KDYH�FUHDWHG�

Backing up

7R�EDFNXS�WKH�+20(�GLUHFWRU\�LQ�531�PRGH��HQWHU�WKH�IROORZLQJ�

:Port_Number: Backup_Name ARCHIVE

7R�EDFNXS�WKH�+20(�GLUHFWRU\�LQ�DOJHEUDLF�PRGH��HQWHU�WKH�IROORZLQJ�

ARCHIVE(:Port_Number: Backup_Name�

Restoring

7R�UHVWRUH�WKH�+20(�GLUHFWRU\�LQ�531�PRGH��HQWHU�WKH�IROORZLQJ�

:Port_Number: Backup_Name RESTORE

)RU�H[DPSOH��WR�EDFNXS�WKH�KRPH�GLUHFWRU\�DV�0<+20(�LQ�SRUW����XVH�WKH�
IROORZLQJ�FRPPDQG�LQ�DOJHEUDLF�PRGH�

ARCHIVE(:2: MYHOME)

7R�UHVWRUH�WKH�+20(�GLUHFWRU\�LQ�DOJHEUDLF�PRGH��HQWHU�WKH�IROORZLQJ�

RESTORE(:Port_Number:Backup_Name)

7R�UHVWRUH�WKH�+20(�GLUHFWRU\�EDFNXS�IURP�WKH�SUHYLRXV�H[DPSOH��XVH�
WKH�IROORZLQJ�FRPPDQG�

RESTORE(:2:MYHOME)

:KHQ�\RX�UHVWRUH�D�+20(�GLUHFWRU\�EDFNXS��WKH�EDFNXS�
GLUHFWRU\�RYHUZULWHV�WKH�FXUUHQW�+20(�GLUHFWRU\�DQG�LWV�
FRQWHQWV��$Q\�GDWD�QRW�EDFNHG�XS�LV�ORVW�
$IWHU�\RX�UHVWRUH�D�+20(�GLUHFWRU\��WKH�FDOFXODWRU�UHVWDUWV��7KH�
FRQWHQWV�RI�KLVWRU\�RU�WKH�VWDFN�LV�ORVW��
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Storing and deleting backup objects

7KHUH�DUH�WKUHH�ZD\V�WR�FUHDWH�D�EDFNXS�REMHFW�

� 8VH�)LOH�0DQDJHU�WR�FRS\�WKH�REMHFW�WR�D�SRUW��:LWK�WKLV�PHWKRG��WKH�
EDFNXS�REMHFW�KDV�WKH�VDPH�QDPH�DV�WKH�RULJLQDO�REMHFW�

� 8VH�WKH�672�FRPPDQG�WR�FRS\�WKH�REMHFW�WR�D�SRUW��DQG�DVVLJQ�LW�D�
QDPH��6HH�&RPPDQG�5HIHUHQFH�3DUW�'�IRU�GHWDLOV�RI�WKH�672�
FRPPDQG��

� 8VH�WKH�$5&+,9(�FRPPDQG�WR�FUHDWH�D�EDFNXS�RI�WKH�+20(�
GLUHFWRU\��DQG�DVVLJQ�D�QDPH�WR�WKH�EDFNXS�REMHFW��6HH�&RPPDQG�
5HIHUHQFH��3DUW�%�IRU�GHWDLOV�RI�WKH�$5&+,9(�FRPPDQG�

7KHUH�DUH�WZR�ZD\V�WR�GHOHWH�D�EDFNXS�REMHFW�IURP�D�SRUW�

� 8VH�)LOH�0DQDJHU�WR�GHOHWH�WKH�REMHFW�DV�\RX�ZRXOG�D�QRUPDO�FDOFXODWRU�
REMHFW�

� 8VH�WKH�385*(�FRPPDQG

¥ ,Q�531�PRGH��XVH�WKH�IROORZLQJ�V\QWD[�
:Port_Number: Backup_Name PURGE

¥ ,Q�DOJHEUDLF�PRGH��XVH�WKH�IROORZLQJ�V\QWD[�
PURGE(:Port_Number: Backup_Name)

)RU�H[DPSOH��WR�GHOHWH�D�EDFNXS�REMHFW�LQ�SRUW���QDPHG�
§0<%$&.83¨�
PURGE(:1: MYBACKUP)

<RX�FDQ�UHVWRUH�D�EDFNXS�REMHFW�E\�XVLQJ�)LOH�0DQDJHU�WR�FRS\�LW�WR�WKH�
+RPH�GLUHFWRU\��:KHQ�\RX�UHVWRUH�D�EDFNXS�REMHFW��WKH�+3���*�FKHFNV�
WKH�REMHFWªV�LQWHJULW\�E\�FDOFXODWLQJ�WKH�&5&�YDOXH�DQG�FRPSDULQJ�LW�WR�WKH�
RQH�VWRUHG�ZLWK�WKH�EDFNXS�REMHFW��$Q�HUURU�PHVVDJH�DSSHDUV�LI�WKH�GDWD�
KDV�EHHQ�FRUUXSWHG�

Using data in backup objects
<RX�FDQQRW�PRGLI\�WKH�FRQWHQWV�RI�EDFNXS�REMHFWV��<RX�FDQ��KRZHYHU��XVH�
WKH�FRQWHQWV�LQ�FDOFXODWRU�RSHUDWLRQV��)RU�H[DPSOH��LI�\RXU�EDFNXS�REMHFW�
FRQWDLQV�D�SURJUDP��\RX�FDQ�UXQ�WKH�SURJUDP��,I�\RXU�EDFNXS�REMHFW�
FRQWDLQV�D�YDOXH�DVVLJQHG�WR�D�YDULDEOH��\RX�FDQ�XVH�WKH�YDULDEOH�LQ�
FDOFXODWRU�RSHUDWLRQV�

7R�YLHZ�D�YDOXH�VDYHG�LQ�D�EDFNXS�REMHFW��RU�WR�UXQ�D�SURJUDP�VWRUHG�LQ�D�
EDFNXS�REMHFW��\RX�FDQ�XVH�)LOH�0DQDJHU�DV�\RX�ZRXOG�ZLWK�D�QRUPDO�
REMHFW�
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<RX�FDQ�DOVR�H[HFXWH�DQ�REMHFW�IURP�WKH�FRPPDQG�OLQH�DV�IROORZV�

� ,Q�531�PRGH�

¥ 7R�HYDOXDWH�D�EDFNXS�REMHFW��HQWHU�

:Port_Number: Backup_Name variable_name EVAL

¥ 7R�UHFDOO�D�EDFNXS�REMHFW�WR�WKH�FRPPDQG�OLQH��HQWHU�

:Port_Number: Backup_Name variable_name RCL

� ,Q�DOJHEUDLF�PRGH�

¥ 7R�HYDOXDWH�D�EDFNXS�REMHFW��HQWHU�

EVAL(:Port_Number: Backup_Name variable_name)

¥ 7R�UHFDOO�D�EDFNXS�REMHFW�WR�WKH�FRPPDQG�OLQH��HQWHU�

RCL(:Port_Number: Backup_Name variable_name

<RX�FDQ�DOVR�XVH�>ö�DV�GHVFULEHG�LQ�§$FFHVVLQJ�SRUW�FRQWHQWV¨�RQ�SDJH�
�����

,I�\RX�GR�QRW�UHPHPEHU�LQ�ZKLFK�SRUW�D�EDFNXS�REMHFW�LV�VWRUHG��\RX�FDQ�
XVH�WKH�	�V\PERO�LQ�SODFH�RI�WKH�SRUW�QXPEHU��7KLV�FDXVHV�WKH�+3��*�WR�
VHDUFK�DOO�WKH�SRUWV��DQG�WKHQ�WKH�+20(�GLUHFWRU\��

<RX�FDQ�DOVR�UHIHU�WR�D�SRUW�E\�WDJV�

§(¨�DQG�§(5$0¨�UHIHU�WR�SRUW��

§)¨�DQG�§)520¨�UHIHU�WR�SRUW��
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Library objects
$�OLEUDU\�LV�D�FROOHFWLRQ�RI�REMHFWV�WKDW�H[WHQG�WKH�FDOFXODWRUªV�
IXQFWLRQDOLW\��<RX�FDQ�H[HFXWH�REMHFWV�LQ�D�OLEUDU\��EXW�\RX�FDQ�QHLWKHU�
YLHZ��QRU�HGLW�WKHP��<RX�FDQ�REWDLQ�OLEUDULHV�IURP�YDULRXV�ZHE�VLWHV�

Installing and attaching a library

7R�LQVWDOO�D�OLEUDU\��SHUIRUP�WKH�IROORZLQJ�

�� &RS\�WKH�OLEUDU\�WR�\RXU�+20(�GLUHFWRU\�

¥ IURP�D�3&��XVH�WKH�&RQQHFWLYLW\�.LW�

¥ )URP�DQRWKHU�FDOFXODWRU��XVH�WKH�FDOFXODWRU�WR�FDOFXODWRU�
FRQQHFWLRQ�FDEOH�

�� ,QVWDOO�WKH�OLEUDU\�LQ�D�SRUW�

7R�LQVWDOO�WKH�OLEUDU\�LQ�D�SRUW��XVH�WKH�IROORZLQJ�FRPPDQGV��,Q�WKH�
FRPPDQGV��Q�LV�WKH�QXPEHU�RI�WKH�SRUW�LQ�ZKLFK�\RX�ZDQW�WR�VWRUH�\RXU�
OLEUDU\��DQG�Library_variable LV�WKH�QDPH�RI�WKH�YDULDEOH�WKDW�
FRQWDLQV�WKH�OLEUDU\��7KLV�LV�WKH�YDULDEOH�WKDW�\RX�FUHDWHG�ZKHQ�\RX�
FRSLHG�WKH�OLEUDU\�WR�+20(�

¥ ,Q�531�PRGH��ZLWK�Library_variable�RQ�VWDFN�OHYHO���
port_number STO

¥ ,Q�DOJHEUDLF�PRGH�
STO(Library_variable, port_number)

�� $WWDFK�WKH�OLEUDU\��$�OLEUDU\�JHQHUDOO\�FRQWDLQV�D�VSHFLDO�URXWLQH�WR�
DWWDFK�LW��7KLV�URXWLQH�UXQV�ZKHQ�WKH�FDOFXODWRU�UH�ERRWV��7R�UHERRW��
SUHVV�VLPXOWDQHRXVO\ ;�DQG�c��WKHQ�UHOHDVH�WKHP��

<RX�FDQ�XVH�WKH�$77$&+�FRPPDQG�WR�DWWDFK�D�OLEUDU\�ZLWKRXW�UH�
ERRWLQJ��6HH�&RPPDQG�5HIHUHQFH�3DUW�%�IRU�GHWDLOV�RQ�WKH�$77$&+�
FRPPDQG��

6RPH�OLEUDULHV�QHHG�WR�EH�VWRUHG�LQ�SRUW����&KHFN�WKH�GRFXPHQWDWLRQ�IRU�D�
OLEUDU\�IRU�PRUH�LQIRUPDWLRQ�

$�OLEUDU\�KDV�D�OLEUDU\�QXPEHU��7KH�FDOFXODWRU�XVHV�WKLV�QXPEHU�WR�UHIHU�WR�
WKH�OLEUDU\��,Q�)LOH�0DQDJHU��WKH�OLEUDU\ªV�QXPEHU�DSSHDUV�DV�§/[[[[¨��
ZKHUH�[[[[�LV�WKH�OLEUDU\�QXPEHU��
Page 11-6 Memory



A
dvanced topics
Deleting a library

7R�GHOHWH�D�OLEUDU\�IURP�D�SRUW��XVH�WKH�IROORZLQJ�FRPPDQGV��,Q�WKH�
FRPPDQGV��port_number�LV�WKH�QXPEHU�RI�WKH�SRUW�\RX�VWRUHG�\RXU�
REMHFW�LQ�DQG�lib_number�LV�WKH�OLEUDU\�QXPEHU�RI�WKH�OLEUDU\�\RX�ZDQW�
WR�SXUJH�

� ,Q�531�PRGH�
:port_number: lib_number PURGE

� ,Q�DOJHEUDLF�PRGH�
PURGE(:port_number: lib_number)

How the HP 49G manages memory
7KH�IROORZLQJ�VHFWLRQ�H[SODLQV�KRZ�WKH�FDOFXODWRU�PDQDJHV�PHPRU\�LQ�WKH�
YDULRXV�SRUWV�

Port 0

3RUW���DQG�WKH�+20(�GLUHFWRU\�VKDUH�WKH�VDPH�PHPRU\�VSDFH��7KLV�PHDQV�
WKDW�REMHFWV�VWRUHG�LQ�SRUW���GHFUHDVH�WKH�DPRXQW�RI�XVHU�PHPRU\�
DYDLODEOH��DQG�REMHFWV�VWRUHG�LQ�XVHU�PHPRU\�GHFUHDVH�WKH�DPRXQW�RI�
PHPRU\�DYDLODEOH�LQ�SRUW����

Port 1

3RUW���FRQWDLQV�����.E�RI�VWRUDJH�VSDFH��%HFDXVH�RI�WKH�ZD\�SRUW���
PHPRU\�LV�VWUXFWXUHG��\RX�FDQQRW�VWRUH�REMHFWV�ODUJHU�WKDQ�����.E��7KLV�LV�
EHFDXVH�SRUW���PHPRU\�LV�LQ�IDFW���GLVFUHWH�DUHDV�RI�����.E��2EMHFWV�PXVW�
EH�VWRUHG�LQ�HLWKHU�RQH�RI�WKH�WZR�DUHDV�

%HFDXVH�RI�WKLV��ZKHQ�VWRULQJ�ODUJH�REMHFWV�LW�PD\�DSSHDU�WKDW�\RX�KDYH�
HQRXJK�PHPRU\�LQ�SRUW���WR�VWRUH�\RXU�REMHFW��EXW�WKH�FDOFXODWRU�ZLOO�QRW�
DOORZ�\RX�WR�VWRUH�WKH�REMHFW�LI�LW�LV�ELJJHU�WKDQ�WKH�IUHH�VSDFH�LQ�HLWKHU�
DUHD��
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Port 2

3RUW���LV�SDUW�RI�WKH�)ODVK�520��$V�ZLWK�SRUW����LW�LV�QRW�SRVVLEOH�WR�VWRUH�
REMHFWV�ODUJHU�WKDQ����.%��)ODVK�520�LV�RUJDQL]HG�DV���DUHDV�RI����.%�
HDFK�DQG�RQH�DUHD�RI���.%�

7KH�PHWKRG�WKDW�WKH�V\VWHP�XVHV�WR�PDQDJH�)ODVK�520�FDQ�VRPHWLPHV�
DIIHFW�RSHUDWLRQV�LQ�SRUW����:KHQ�LW�HUDVHV�GDWD��WKH�V\VWHP�PXVW�HUDVH�
���.E�DUHDV�DW�D�WLPH��,W�FDQQRW�HUDVH�VLQJOH�REMHFWV��:KHQ�\RX�GHOHWH�DQ�
REMHFW�IURP�IODVK�520��WKH�REMHFW�LV�VLPSO\�IODJJHG�DV�GHOHWHG��,W�VWLOO�
RFFXSLHV�PHPRU\�VSDFH�

2FFDVLRQDOO\�ZKHQ�\RX�ZDQW�WR�VWRUH�DQ�REMHFW�LQ�)ODVK�520��WKH�V\VWHP�
QHHGV�WR�UHPRYH�ILOHV�IODJJHG�DV�GHOHWHG��,W�GRHV�WKLV�E\�FRS\LQJ�DOO�WKH�
QRQ�IODJJHG�REMHFW�WR�5$0��HUDVLQJ�WKH�HQWLUH�)ODVK�520��DQG�WKHQ�
PRYLQJ�WKH�QRQ�WDJJHG�REMHFWV�EDFN�WR�IODVK�520�

'HSHQGLQJ�RQ�KRZ�PXFK�GDWD�\RX�KDYH�VWRUHG�LQ�IODVK�520��XS�WR����.%�
RI�5$0�PLJKW�EH�QHHGHG�IRU�WKLV�RSHUDWLRQ��,I�WKHUH�LV�QRW�HQRXJK�5$0��DQ�
HUURU�RFFXUV��DQG�WKH�IROORZLQJ�PHVVDJH�LV�GLVSOD\HG��
Ins. Mem. Need x bytes. 

,Q�WKLV�HYHQW��WR�VWRUH�\RXU�REMHFW��\RX�QHHG�WR�IUHH�XS�DW�OHDVW�[�E\WHV�RI�
5$0�

To list a port’s contents, and find free memory
<RX�FDQ�XVH�WKH�39$56�FRPPDQG�WR�OLVW�WKH�FRQWHQWV�RI�D�SRUW��7KH�39$56�
FRPPDQG�UHWXUQV�D�OLVW�FRQWDLQLQJ�WKH�SRUW�QXPEHU�DQG�QDPH�RI�HDFK�
REMHFW�LQ�WKH�SRUW��DQG�WKH�DPRXQW�RI�IUHH�PHPRU\�LQ�WKH�SRUW�
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