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ICS 132: Organizational
Information Systems

,QIRUPDWLRQ�0DQDJHPHQW�DQG�

'DWDEDVH�6\VWHPV�,,

relational databases

� VFKHPDV

± UHODWLRQDO�GDWDEDVHV�EDVHG�RQ�IRUPDO�GDWD�GHILQLWLRQV

± DJDLQ��OLNH�VSHFLI\LQJ�FODVVHV

± VFKHPD�GHVFULEHV�WDEOH�VWUXFWXUH�DQG�VWRUDJH�UHT¶WV

± WDEOH�³ERRN´�

� DXWKRU�&+$5����

� WLWOH�&+$5�����

� LVEQ�&+$5����

� SULFH�'(&,0$/�����

exploiting structure

� DOO�'%06�H[SORLW�FRPPRQ�VWUXFWXUH

± FRPPRQ�VWUXFWXUH�DFURVV�LQVWDQFHV

� DOO�ERRNV�KDYH�WKHVH�SURSHUWLHV

± FRPPRQ�VWUXFWXUH�DFURVV�GDWDEDVHV

� DOO�GDWD�FDQ�EH�PRGHOHG�LQ�WKLV�ZD\

± H�J��UHODWLRQDO�GDWD�PRGHO

± ZKDW¶V�WKH�SRLQW�RI�WKLV�FRPPRQ�VWUXFWXUH"

SQL

� 64/�LV�WKH�6WUXFWXUHG�4XHU\�/DQJXDJH

± RULJLQDOO\�GHYHORSHG�IRU�,%0¶V�6\VWHP�5�LQ�����V

± QRZ�DQ�RSHQ�VWDQGDUG��DFWXDOO\��D�EXQFK�RI�WKHP�

� D�FRPPRQ�LQWHUIDFH�IRU�UHODWLRQDO�'%¶V

± PDQLSXODWLRQ

� FUHDWLQJ�WDEOHV��XSGDWLQJ�WKHP��DGGLQJ�GDWD

± H[DPLQDWLRQ

� ORRNLQJ�GDWD�XS��TXHULHV

SQL

� TXHULHV�KDYH�WKUHH�EDVLF�FRPSRQHQWV

± VHOHFW

� ZKDW�DVSHFWV�RI�WKH�GDWD�GR�ZH�ZDQW�WR�VHH

± IURP

� ZKDW�WDEOHV�FRQWDLQ�LW

± ZKHUH

� ILOWHULQJ�RI�UHVXOWV

� V\QWD[
– select attribute1, attribute2,…
from relation1, relation2, …
where predicate

SQL

� VRPH�EDVLF�H[DPSOHV
– select title from books

– select title from books where 
author=‘dourish’

– select title from books where 
author=‘dourish’ and price < 35.00

– select grade from students where 
id=‘12312312’

– select id,name from students where 
grade=‘f’
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SQL

� TXHULHV�DFURVV�PXOWLSOH�WDEOHV

± UHODWLRQDO�PRGHO�VSOLWV�GDWD�LQWR�GLIIHUHQW�WDEOHV

± TXHULHV�QHHG�WR�LQWHJUDWH�DFURVV�PXOWLSOH�WDEOHV

± VHOHFWV�WKDW�FRPELQH�WDEOH�DUH�FDOOHG�MRLQV

� H[DPSOH

± WDEOHV��³VWXGHQWV´��LG��QDPH���³JUDGHV´��LG��VFRUH�

– select name, score
from students, grades
where students.id = grades.id

SQL

� FRPELQLQJ�UHVXOWV

± XQLRQ��LQWHUVHFW��H[FHSW

± WKHVH�DUH�RSHUDWRUV�RYHU�VHOHFWLRQV

� H[DPSOHV
– select title from books where author = 
‘dourish’ except select title from books 
where title = ‘context-aware computing’

– select id from homework1 where score > 85 
intersect select id from homework2 where 
score > 85

± 1%� QHLWKHU�RI�WKHVH�DUH�WKH�HDVLHVW�ZD\V�WR�GR�WKHP«

SQL

� SRVWSURFHVVLQJ��RUGHU��JURXS�

± QHHG�WR�RUJDQLVH�UHVXOWV

± RUGHU��VRUW���JURXS��FOXVWHULQJ�

� H[DPSOHV
– select id,name,score from students 
order by score

– select model, price from products where 
price < 100 order by price desc

– select manufacturer from price_list 
group by manufacturer

SQL

� VRPH�SURFHVVLQJ�RYHU�UHVXOWV

± H�J��DYJ����VXP����FRXQW����PLQ����PD[���«

� H[DPSOHV
– select count(*) from students where 
grade=‘a’

– select avg(score) from grades

– select author, avg(price) as average
from books group by author order by 
average

SQL

� VXPPDU\

± VHOHFWLQJ��FRPELQLQJ��SURFHVVLQJ�

� WKHUH¶V�PRUH��RI�FRXUVH«

± VXETXHULHV

± XSGDWH�DQG�PRGLILFDWLRQ�DV�ZHOO�DV�TXHU\LQJ

using SQL

� ZKDW�64/�LV�QRW

± QRW�D�IXOO�SURJUDPPLQJ�ODQJXDJH

± QRW�D�GHYHORSPHQW�HQYLURQPHQW

� VTO�TXHULHV�QRUPDOO\�HPEHGGHG�LQ�SURJUDPV

± H�J��IURP�MDYD��XVLQJ�-'%&

± ODQJXDJHV�GLIIHU�LQ�WKHLU�GHJUHHV�RI�LQWHJUDWLRQ
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using SQL

Class.forName(JDBC_CLASS);

Connection conn = DriverManager.getConnection(DB_URL, "ics132", “password");

Statement statement = conn.createStatement();

ResultSet rs = statement.executeQuery(“select title,author from books”);

ResultSetMetaData md = rs.getMetaData();

out.println("<TABLE BORDER=2>");
out.println("<TR>");

for (int i = 1; i < md.getColumnCount() + 1; i++) {

out.println("<TD><B>" + md.getColumnName(i).trim() + "</B></TD>");

}

out.println("<TR>");

while (rs.next()) {

out.println("<TR>");

for (int i = 1; i < md.getColumnCount() + 1; i++) {

out.println("<TD>" + rs.getString(i) + "</TD>");
}

out.println("</TR>");

}

out.println("</TABLE>");

queries and definitions

� PXVW�FRQVLGHU�TXHULHV�	�GHILQLWLRQV�WRJHWKHU

± IRUP�RI�WKH�GDWDEDVH�GHWHUPLQHV�TXHU\�FRPSOH[LW\

± UHGXFLQJ�MRLQV

� FRQVWUDLQWV�RQ�GDWD�GHILQLWLRQV

± ORRNLQJ�DW�TXHULHV�UHYHDOV�SDWWHUQV�RI�GHILQLWLRQ

� H�J��IRU�PXOWLZD\�UHODWLRQV

� GDWDEDVH�QRUPDOL]DWLRQ

± D�VHW�RI�SURFHGXUHV�IRU�VWUXFWXULQJ�UHODWLRQV

± QRUPDO�IRUPV

first normal form

� QR�UHSHDWLQJ�JURXSV

± HVVHQWLDOO\��QRUPDOLVH�WKH�UHFRUG�OHQJWK

8OOPDQ6HWKL$KR������&RPSLOHUV

/RIODQG/RIODQG������$QDO\]LQJ�6RFLDO�
6HWWLQJV

'RXULVK������:KHUH�WKH�
$FWLRQ�,V

$XWKRU�$XWKRU�$XWKRU�3ULFH7LWOH

first normal form

� QR�UHSHDWLQJ�JURXSV

± HVVHQWLDOO\��QRUPDOLVH�WKH�UHFRUG�OHQJWK

6HWKL������&RPSLOHUV

$KR������&RPSLOHUV

8OOPDQ������&RPSLOHUV

/RIODQG������$QDO\]LQJ�6RFLDO�
6HWWLQJV

'RXULVK������:KHUH�WKH�
$FWLRQ�,V

$XWKRU3ULFH7LWOH

second normal form

� QR�QRQ�NH\�DWWULEXWHV�GHSHQG�RQ�SDUW RI�WKH�NH\

± HVVHQWLDOO\��PDNH�NH\�DV�VPDOO�DV�LW�FDQ�EH

MSG#LFV�XFL�HGX������:KHUH�WKH�$FWLRQ�,V'RXULVK

EDOGL#LFV�XFL�HGX������%LRLQIRUPDWLFV%DOGL

(PDLO3ULFH7LWOH$XWKRU

second normal form

� QR�QRQ�NH\�DWWULEXWHV�GHSHQG�RQ�SDUW RI�WKH�NH\

± HVVHQWLDOO\��PDNH�NH\�DV�VPDOO�DV�LW�FDQ�EH

MSG#LFV�XFL�HGX'RXULVK

EDOGL#LFV�XFL�HGX%DOGL

(PDLO$XWKRU

������,QIRUPDWLFV%DOGL

������:KHUH�WKH�$FWLRQ�,V'RXULVK

3ULFH7LWOH$XWKRU
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third normal form

� QR�DWWULEXWHV�GHSHQG�RQ�RWKHU�QRQ�NH\�DWWULEXWHV

± HYHU\�UHODWLRQ�VKRXOG�EH�DERXW�MXVW�RQH�WKLQJ

��������0DULD������:KHUH�WKH�$FWLRQ�,V'RXULVK

������/LVD������%LRLQIRUPDWLFV%DOGL

������-RH������:KHUH�WKH�$FWLRQ�,V'RXULVK

'DWH3XUFKDVHU3ULFH7LWOH$XWKRU

third normal form

� QR�DWWULEXWHV�GHSHQG�RQ�RWKHU�QRQ�NH\�DWWULEXWHV

± HYHU\�UHODWLRQ�VKRXOG�EH�DERXW�MXVW�RQH�WKLQJ

��������0DULD:KHUH�WKH�$FWLRQ�,V

������/LVD%LRLQIRUPDWLFV

������-RH:KHUH�WKH�$FWLRQ�,V

'DWH3XUFKDVHU7LWOH

������,QIRUPDWLFV%DOGL

������:KHUH�WKH�$FWLRQ�,V'RXULVK

3ULFH7LWOH$XWKRU

phases

� GHILQLWLRQ

� TXHU\LQJ

� H[HFXWLRQ"

the transaction model

� QRUPDOLVDWLRQ VSUHDGV�GDWD�DFURVV�PXOWLSOH�WDEOHV

± VLQJOH�DFWLRQ�UHTXLUHV�PDQ\�XSGDWHV

� D�QHZ�FXVWRPHU�SODFLQJ�D�QHZ�RUGHU"

± PD\�EH�H[HFXWLQJ�PDQ\�RSHUDWLRQV�FRQFXUUHQWO\

± FRQVLVWHQF\�LV�NLQJ

� DFURVV�WLPH�DQG�³VSDFH´

� ³WUDQVDFWLRQV´�JURXS�RSHUDWLRQV�LQWR�ORJLFDO�XQLWV

± DOO�RU�QRWKLQJ�H[HFXWLRQ�VHPDQWLFV

± ³UROOEDFN´

the ACID properties

� $WRPLFLW\

� &RQVLVWHQF\

� ,VRODWLRQ

� 'XUDELOLW\

the ACID properties

� $WRPLFLW\

± DOO�RU�QRWKLQJ�VHPDQWLFV�IRU�WUDQVDFWLRQV

� &RQVLVWHQF\

� ,VRODWLRQ

� 'XUDELOLW\
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the ACID properties

� $WRPLFLW\

± DOO�RU�QRWKLQJ�VHPDQWLFV�IRU�WUDQVDFWLRQV

� &RQVLVWHQF\

± JRHV�IURP�RQH�FRQVLVWHQW�VWDWH�WR�DQRWKHU

� ,VRODWLRQ

� 'XUDELOLW\

the ACID properties

� $WRPLFLW\

± DOO�RU�QRWKLQJ�VHPDQWLFV�IRU�WUDQVDFWLRQV

� &RQVLVWHQF\

± JRHV�IURP�RQH�FRQVLVWHQW�VWDWH�WR�DQRWKHU

� ,VRODWLRQ

± RQH�WUDQVDFWLRQ�GRHVQ¶W�VHH�DQRWKHU¶V�LQWHUPHGLDWH�
SURGXFWV

� 'XUDELOLW\

the ACID properties

� $WRPLFLW\

± DOO�RU�QRWKLQJ�VHPDQWLFV�IRU�WUDQVDFWLRQV

� &RQVLVWHQF\

± JRHV�IURP�RQH�FRQVLVWHQW�VWDWH�WR�DQRWKHU

� ,VRODWLRQ

± RQH�WUDQVDFWLRQ�GRHVQ¶W�VHH�DQRWKHU¶V�LQWHUPHGLDWH�
SURGXFWV

� 'XUDELOLW\

± WUDQVDFWLRQ¶V�FKDQJHV�DUH�SHUVLVWHQW

assignment

� WZR�TXHVWLRQV

± RQH�RQ�TXHULHV

± RQH�RQ�QRUPDOL]DWLRQ

� GDWDEDVH�UXQQLQJ�RQ�GU]DLXV�LFV�XFL�HGX

± OHW�PH�DQG 7$V�NQRZ�TXLFNO\�LQ�FDVH�RI�SUREOHPV

� DVVLJQPHQW�LV�GXH�LQ�0RQGD\¶V�OHFWXUH

summary

� NH\�SRLQWV�

± LQIRUPDWLRQ�SURFHVVLQJ�LV�DERXW�PDNLQJ�WKH�ZRUOG�
WUDFWDEOH

� DPHQDEOH�WR�VXPPDULVDWLRQ��PRGHOLQJ�	�SUHGLFWLRQ

± '%06�SURYLGHV�D�IUDPHZRUN�IRU�GDWD�PDQDJHPHQW

� UHJXODULVHG�IRU�HIILFLHQF\��FRQVLVWHQF\�	�PDLQWHQDQFH

± UHODWLRQDO�GDWDEDVHV

� RUJDQLVH�LQIRUPDWLRQ�DFFRUGLQJ�WR�UHODWLRQV�	�WDEOHV

� VTO�SURYLGHV�XQLIRUP�DFFHVV

what’s coming up

� )ULGD\

± GLVFXVVLRQ�VHFWLRQ

� 0RQGD\

± SHUIRUPDQFH�DQG�FRPSHWLWLRQ

± UHDG�$OWHU�FKDSWHU��

� QH[W�:HGQHVGD\�LV�WKH�PLG�WHUP

± ,¶OO�VHW�RIILFH�KRXUV�QH[W�ZHHN�WR�GLVFXVV�SUREOHPV�
RU�TXHVWLRQV

� DV�XVXDO��,¶P�DOVR�DYDLODEOH�DQ\�RWKHU�WLPH�\RX�FDQ�ILQG�

PH�IUHH«


