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5HJLRQ�,QIHUHQFH

'DYLG�:DONHU
�ZLWK�VOLGHV�VWROHQ�IURP�0DGV�7RIWH�



/LYLQJ�LQ�D�&LYLOL]HG�:RUOG

� FLYLOL]HG�ODQJXDJHV�JLYH�XV�
± VRIWZDUH�HQJLQHHULQJ�DGYDQWDJHV

� HUURU�FKHFNLQJ�YLD�W\SH�VDIHW\
� HJ��-DYD��0/

± VHFXULW\�
� SURYDEO\�VRXQG�HQIRUFHPHQW�PHFKDQLVPV
� -DYD�YLUWXDO�PDFKLQH��7$/

� FLYLOL]HG�ODQJXDJHV�UHTXLUH�DXWRPDWLF�
PHPRU\�PDQDJHPHQW



*DUEDJH�&ROOHFWLRQ

� 6WUHQJWKV�
± 5HOLHYHV�WKH�SURJUDPPHU�RI��PRVW�RI��WKH�
EXUGHQ�RI�PDQDJLQJ�PHPRU\

± (IIHFWLYH�LQ�PDQ\�DSSOLFDWLRQV



%XW����
� ,V�JDUEDJH�FROOHFWLRQ�7+( VROXWLRQ"�
� 1R���*&�LV�DQ�DSSUR[LPDWLRQ�

� /LYHQHVV�LV�DSSUR[LPDWHG�E\�UHDFKDELOLW\
� 7UXH�OLYHQHVV�LV�XQGHFLGDEOH

[�

\�



6HPDQWLF�'LVDGYDQWDJHV

� 'HDOORFDWLRQ�LV�QRW�HYLGHQW�LQ�WKH�SURJUDP�
WH[W�
± +RZ�FDQ�ZH�UHDVRQ�DFFXUDWHO\�DERXW�VSDFH"

� *DUEDJH�&ROOHFWLRQ�WDNHV�WLPH
± +RZ�FDQ�ZH�UHDVRQ�DFFXUDWHO\�DERXW�WLPH"

�VHH�%OHOORF�	�*UHLQHU�3/',�
����0LQDPLGH�+2276�
���



3UDFWLFDO�3UREOHPV
± )R[QHW��&08���D�ZHE�VHUYHU�ZULWWHQ�LQ�0/

� ODVW�UHERRWHG����GD\���KRXUV����PLQXWHV
� SODJXHG�E\�VSDFH�OHDNV��FLWH��MJP�

± (QVHPEOH
� UHTXLUHG�KDFNLQJ�WKH�2¶&DPO�UXQWLPH�WR�DOORZ�LW�
WR�GR�LWV�RZQ�PDQDJHPHQW�RI�EXIIHUV

± ,Q�JHQHUDO��HPEHGGHG�V\VWHPV�QHHG����
UHDO�WLPH�JXDUDQWHHV
� HYHQ�UHDO�WLPH�FROOHFWRUV�KDYH�PLOOLVHFRQG�
SDXVHV�



6WDFN�%DVHG�0HPRU\�
0DQDJHPHQW

± :HOO�VWXGLHG��ULJRURXV�VHPDQWLFV
� $OJRO��5H\QROGV�	�2
+HDUQ��6WDFN�EDVHG�7$/

± 3UHGLFWDELOLW\��
� (YHU\�SRLQW�RI�DOORFDWLRQ�LV�PDWFKHG�E\�D�SRLQW�
RI�GHDOORFDWLRQ�DQG�WKH�SURJUDPPHU�NQRZV�
ZKHUH�WKHVH�DUH�

± (DJHU�UH�XVH�RI�PHPRU\
� HIILFLHQW�LQ�VSDFH�	�WLPH
� PDQ\�FRPSLOHUV�DWWHPSW�VWDFN�DOORFDWLRQ�
RSWLPL]DWLRQV��HJ��0DUPRW��-DYD�



/LPLWDWLRQV�RI�WKH�6WDFN

� 6RPH�OLIHWLPHV�MXVW�GR�QRW�IROORZ�D�
VWDFN�GLVFLSOLQH
± HJ���HVFDSLQJ��REMHFWV��LH��SDLUV��IXQFWLRQ�
FORVXUHV�UHWXUQHG�IURP�IXQFWLRQV�

� 6RPH�YDOXHV�JURZ�G\QDPLFDOO\
± HJ��OLVWV��WUHHV

�WUXPSHWV�VRXQG�QRZ�



5HJLRQ�%DVHG�00

± &RPELQHV�6WDFN�EDVHG���+HDS�EDVHG�00
± 7\SH�GLUHFWHG�DOJRULWKP�GHWHUPLQHV�ZKHQ�WR�
GHDOORFDWH

± /LYHQHVV� �,V�DQ�REMHFW�DFFHVVHG�LQ�WKH�IXWXUH"

± 2ULJLQDO�WKHRU\�E\�7RIWH�	�7DOSLQ
± ,PSOHPHQWHG�E\�7RIWH�DQG�RWKHUV�IRU�60/
± 6WXG\�FRQWLQXHG�E\�7RIWH��%LUNHGDO��(OVPDQ��
$LNHQ��PH�����



2XWOLQH

� 5HJLRQV��ZKDW�DUH�WKH\"
± KRZ�GR�UHJLRQV�FRPELQH�VWDFN�	�KHDS�
DOORFDWLRQ"

� 5HJLRQ�,QIHUHQFH
± KRZ�GR�ZH�SODFH�UHJLRQ�DQQRWDWLRQV�RQ�
SURJUDPV�WR�GLUHFW�DOORFDWLRQ�GHDOORFDWLRQ

� 5HJLRQ�7\SH�6\VWHP
± KRZ�GR�ZH�YHULI\�WKDW�GHDOORFDWLRQ�GRHVQ
W�
KDSSHQ�WRR�HDUO\"



5HJLRQV
� $�UHJLRQ�LV�DQ�DUHD�RI�PHPRU\�

� $OO�YDOXHV�DUH�SXW�LQWR�UHJLRQV
� 6RPH�UHJLRQV�KDYH�NQRZQ�VL]H��RWKHUV�
GR�QRW

r0:



7KH�5HJLRQ�6WDFN

� 5HJLRQV�DUH�RUJDQL]HG�RQ�D�VWDFN�

r0 r1 r2 r3

Stack growth

� 9DOXHV�FDQ�EH�
SXW�LQWR�DQ\�OLYH�
UHJLRQ��QRW�MXVW�
WKH�UHJLRQ�RQ�
WRS



r0 r1 r2 r3

r0 r1 r2 r3 r4

Stack growth

r0 r1 r2 r3 r4

r0 r1 r2 r3

Region Operations

Allocate Region:

Reset Region:

Deallocate Region:



5HJLRQ�,PSOHPHQWDWLRQ

� $�UHJLRQ�LV�D�OLQNHG�OLVW�RI�SDJHV�

r0

� 3RLQWHU�WR�KHDG�RI�OLVW��SRLQWHU�WR�
DOORFDWLRQ�SRLQW

� 5XQWLPH�PDLQWDLQV�IUHH�SDJH�OLVW
� $OO�UHJLRQ�RSHUDWLRQV�DUH�FRQVWDQW�
WLPH

� *RRG�IRU�UHDVRQLQJ�DERXW�WLPH�
EHKDYLRXU



6SHFLDO�&DVHV

� 6WDFN�DOORFDWLRQ
± $OO�UHJLRQV�KDYH�VWDWLFDOO\�NQRZQ�VL]H
± 1R�UHJLRQ�UHVHWWLQJ

� $�VLQJOH�DOORFDWLRQ�VSDFH�ZLWK�QR�JDUEDJH�
FROOHFWLRQ
± 2QH�UHJLRQ��XQERXQGHG�VL]H



6SHFLDO�&DVHV��&RQW�

� $��V\QFKURQRXV��FRS\LQJ�JDUEDJH�FROOHFWRU
± 7ZR�UHJLRQV��$�	�%��

� DOORFDWH�LQWR�$
� FRS\�UHDFKDEOH�GDWD�LQWR�%
� UHVHW�$
� DOORFDWH�LQWR�%����

A B

Copy

A B

Reset

A B



$QHFGRWDO�([SHULHQFH

� $QQR�'RPLQL�3URMHFW��',.8�
± ILQGV�<�.�EXJV�LQ�&RERO�SURJUDPV
± ��������OLQHV�RI�FRGH
± VSDFH�OHDNV�LQ�LQLWLDO�FRGLQJ
± 0DGV�7RIWH�VSHQW���GD\V�GHEXJJLQJ�DQG�
HOLPLQDWHG�WKHP�DOO

± &XUUHQWO\�D�PDUNHWHG�SURGXFW

� +RZ�IDU�ZLOO�UHJLRQ�LQIHUHQFH�UHDOO\�VFDOH"



6XPPDU\

� 5HJLRQ�LQIHUHQFH�LV�DQ�DOWHUQDWLYH�
PHPRU\�PDQDJHPHQW�VWUDWHJ\
± FRPELQHV�EHQHILFLDO�HOHPHQWV�RI�KHDS�DQG�
VWDFN�DOORFDWLRQ�VWUDWHJLHV

± PDNHV�LW�HDVLHU�WR�UHDVRQ�DERXW�WLPH�DQG�
VSDFH

± D�W\SH�LQIHUHQFH�DOJRULWKP�LQVHUWV�UHJLRQ�
DQQRWDWLRQV�LQWR�60/�SURJUDPV�DXWRPDWLFDOO\

± D�W\SH�V\VWHP�HQVXUHV�VDIHW\


