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8QLW�� 0RGXOHV�DQG�'HVFULSWLRQ

,QWURGXFWLRQ 'HILQLWLRQ�DQG�HYROXWLRQ�RI�&ORXG�&RPSXWLQJ
(QDEOLQJ�7HFKQRORJLHV
6HUYLFH�DQG�'HSOR\PHQW�0RGHOV
3RSXODU�&ORXG�6WDFNV�DQG�8VH�&DVHV
%HQHILWV��5LVNV��DQG�&KDOOHQJHV�RI�&ORXG�&RPSXWLQJ
(FRQRPLF�0RGHOV�DQG�6/$V
7RSLFV�LQ�&ORXG�6HFXULW\

&ORXG�,QIUDVWUXFWXUHV +LVWRULFDO�3HUVSHFWLYH�RI�'DWD�&HQWHUV
'DWDFHQWHU�&RPSRQHQWV��,7�(TXLSPHQW�DQG�)DFLOLWLHV
'HVLJQ�&RQVLGHUDWLRQV��5HTXLUHPHQWV��3RZHU��(IILFLHQF\��	�5HGXQGDQF\
3RZHU�&DOFXODWLRQV�DQG�38(
&KDOOHQJHV�LQ�&ORXG�'DWD�&HQWHUV

9LUWXDOL]DWLRQ 9LUWXDOL]DWLRQ��&38��0HPRU\��,�2�
&DVH�6WXG\��$PD]RQ�(&�
6RIWZDUH�'HILQHG�1HWZRUNV��6'1�
6RIWZDUH�'HILQHG�6WRUDJH��6'6�

&ORXG�6WRUDJH ,QWURGXFWLRQ�WR�6WRUDJH�6\VWHPV
&ORXG�6WRUDJH�&RQFHSWV
'LVWULEXWHG�)LOH�6\VWHPV��+')6��&HSK�)6�
&ORXG�'DWDEDVHV��+%DVH��0RQJR'%��&DVVDQGUD��'\QDPR'%�
&ORXG�2EMHFW�6WRUDJH��$PD]RQ�6���2SHQ6WDFN�6ZLIW��&HSK�

� 3URJUDPPLQJ�0RGHOV 'LVWULEXWHG�3URJUDPPLQJ�IRU�WKH�&ORXG
'DWD�3DUDOOHO�$QDO\WLFV�ZLWK�+DGRRS�0DS5HGXFH��<$51�
,WHUDWLYH�'DWD�3DUDOOHO�$QDO\WLFV�ZLWK�$SDFKH�6SDUN�	�*UDSK�3DUDOOHO�ZLWK�*UDSK/DE
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3����DQG�3�����%LJ�'DWD�$QDO\WLFV

+RXUO\

6HTXHQWLDO�&RPSXWLQJ

'DWD�SUH�SURFHVVLQJ�XVLQJ�
7HVW�'ULYHQ�'HYHORSPHQW��7''�

5HDO�ZRUOG�GDWDVHW�
:LNLPHGLD�:LNLSHGLD�

3DJHYLHZ

0RQWKO\

3DUDOOHO�&RPSXWLQJ

'DWD�DQDO\VLV�	�YLVXDOL]DWLRQ

��



3�����90�6FDOLQJ��(ODVWLFLW\�	�)DLOXUH
Ɣ &ORVHG�90V

ż /RDG�*HQHUDWRUV
Ŷ '\QDPLF�ORDG

ż 'DWD�&HQWHU�,QVWDQFHV
Ŷ 3HUIRUPDQFH�	�IDLOXUH

Ɣ 6FDOH�RXW�	�VFDOH�LQ�'&,V
WR�DFKLHYH�GHVLUHG�536
ZLWKLQ�EXGJHW
ż $XWR�VFDOH�JURXSV��HODVWLF�ORDG�EDODQFHUV��PRQLWRULQJ��HWF�



3�����&RQWDLQHUV�DQG�.XEHUQHWHV

$]XUH

� &RQWDLQHUL]DWLRQ

� &OXVWHU�0DQDJHPHQW

� 0XOWL�&ORXG�
'HSOR\PHQW

+'4
'PSYH�0SEH
&EPERGMRK

'PMIRXW

;I'LEX�*VSRXIRH
'SRXEMRIV�)RKMRI

;I'LEX�&EGOIRH
'SRXEMRIV�)RKMRI

%^YVI

;I'LEX�&EGOIRH
%/7

%^YVI�0SEH
&EPERGIV

*&3



3�����9LGHR�3URFHVVLQJ�3LSHOLQH���6HUYHUOHVV
� )XQFWLRQV�DQG�))PSHJ�WR�SURFHVV�YLGHRV

� 8VH�D�FORXG�0/�$3,�IRU�LPDJH�ODEHOLQJ

� $]XUH�6HDUFK�
WR�LQGH[�
YLGHRV

:MHIS�4VSGIWWMRK

(IWOXST
'PMIRX

7XSVEKI -QEKI�6IGSKRMXMSR

7IEVGL�)RKMRI

9TPSEH

:MHIS

1SFMPI
'PMIRX

'PSYH�)ZIRXW

0EFIPMRK

-RHI\MRK



3�����8EHU�OLNH�$SSOLFDWLRQ�IRU�1<&

� 6WUHDP�3URFHVVLQJ�ZLWK�.DIND�6DP]D
± 6WUHDP����&DU�*36�FRRUGLQDWHV
± 6WUHDP����&XVWRPHUV

� 7DVN�
± 0DWFK�FXVWRPHUV
ZLWK�FDUV�WR�PLQLPL]H�
WUDYHO�WLPH�	�RWKHU�
FRQVWUDLQWV



7HDP�3URMHFW��:HE�6HUYLFH

� 7HDP�EDVHG
� ����7%�RI�UDZ�GDWD
� 6SHFLILHG�TXHULHV
� &RQVWUDLQWV

± &RUUHFWQHVV
± 7KURXJKSXW
± %XGJHW
± 7LPH

/RDG�
*HQHUDWRU

3KDVHV 'XUDWLRQ 4XHU\�7\SH

3KDVH�� ��ZHHNV 4���4�

3KDVH�� ��ZHHNV 4���4���4�

3KDVH���/LYH�7HVW ��KRXUV 4���4���4���PL[�4�4�4�

3KDVH�� ����ZHHNV 4���4���4�

3KDVH���/LYH�7HVW ��KRXUV 4���4���4���0,;�4�4�4�
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/RFDWLRQ 7$V

&08�3LWWVEXUJK $�	�% ��� ��

&08�5ZDQGD & �

&08�$GHODLGH ' �

&08�6LOLFRQ�9DOOH\ ( �� �
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http://www.cs.cmu.edu/~msakr/15619-s21/15319_15619_s21_syllabus.pdf
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�&RXUVH�(OHPHQWV :HLJKW

3URMHFWV� ��RU�� ���

2/,�8QLW�&KHFNSRLQW�4XL]]HV �� ���
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http://www.cmu.edu/academic-integrity/
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