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ICS 132: Organizational
Information Systems

,QIRUPDWLRQ�0DQDJHPHQW�DQG�

'DWDEDVH�6\VWHPV

administrivia

� VHFRQG�7$

± GKDZDO�VKDK��VKDKG#XFL�HGX

� KRPHZRUN

� GLVFXVVLRQ�VHFWLRQV

information management

� RUJDQLVDWLRQV GHSHQG�RQ�LQIRUPDWLRQ

± DERXW�WKHLU�RZQ�SURFHVVHV

± DERXW�ZKDW¶V�JRLQJ�RQ�DURXQG�WKHP

± WKH�EDVLV�RI�PRQLWRULQJ DQG�SODQQLQJ

� WKH�GHSHQGHQFH�LV�IXQGDPHQWDO

± PRGHUQ�RUJDQLVDWLRQDO�IRUPV�DQG�SUDFWLFHV�DUH�
EXLOW�DURXQG�WKH�LGHD�WKDW�LQIRUPDWLRQ�LV�DYDLODEOH

� UHPHPEHU�WKH�FDVH�RI�WKH�ILOLQJ�FDELQHW

keys to information mgmt

� VFDOH

± GHDOLQJ�ZLWK�LQIRUPDWLRQ�YROXPH

� IOH[LELOLW\

± QHHG�WR�GHDO�ZLWK�LQIRUPDWLRQ�LQ�GLIIHUHQW�ZD\V

� GLIIHUHQW�TXHVWLRQV�\RX�ZDQW�WR�DVN

� GLIIHUHQW�YLHZV�IURP�GLIIHUHQW�SHRSOH

� FRQVLVWHQF\

± PDLQWDLQLQJ�LQIRUPDWLRQ�TXDOLW\�DQG�LQWHJULW\

organisational factors

� FHQWUDOLVDWLRQ�DQG�GLVWULEXWLRQ

± EDODQFLQJ�FRQWURO�DQG�DXWRQRP\

± EDODQFLQJ�LQGLYLGXDO�DQG�FROOHFWLYH�FRQWURO

± PDNLQJ�LQIRUPDWLRQ�PRUH�YLVLEOH

� DQG�PDNLQJ�SDWWHUQV�RI�DFFHVV«�H�J��'HOSKLRQ

� VWDQGDUGLVDWLRQ�DQG�FODVVLILFDWLRQ

± QHHG�WR�FRPH�WR�DJUHHPHQW�DERXW�ZKDW�LQIR�PHDQV

± H[DPSOHV�IURP�WKH�,&'

data, database, DBMS

� GDWD

± D�ELJ�SLOH�RI�ELWV

� D�GDWDEDVH

± VWUXFWXUHG�FROOHFWLRQ�RI�GDWD

± RUJDQLVHG�DFFRUGLQJ�WR�SUHGHILQHG�UHODWLRQV

� SDSHU�GRFXPHQWV"

� FRQWDFW�OLVW�RQ�P\�3LORW"

� ZRUOG�ZLGH�ZHE"

� ZK\�ERWKHU�ZLWK�D�GDWDEDVH"

± QHHG�WR�PDLQWDLQ�FRQVLVWHQF\

± GRQ¶W�ZDQW�WR�KDYH�WR�UHSHDW�LQIRUPDWLRQ



2

data, database, DBMS

� '%06��'DWD�%DVH�0DQDJHPHQW�6\VWHP

± VHW�RI�SURJUDPV�WR�GHILQH��XSGDWH��FRQWURO�
GDWDEDVHV

� WKLV�LV�ZKDW�ZH�RIWHQ�PHDQ�ZKHQ�ZH�VD\�³GDWDEDVH´

� 6\EDVH��2UDFOH��'%���0\64/��3RVWJUHV«

± '%06�UHVSRQVLELOLWLHV

� OD\RXW�RXW�LQIRUPDWLRQ�RQ�WKH�GLVN��EXLOGLQJ�LQGH[HV��
JHWWLQJ�IURP�RQH�SLHFH�RI�GDWD�WR�DQRWKHU

± \RXU�UHVSRQVLELOLWLHV

� PRGHOLQJ�WKH�LQIRUPDWLRQ

� GHVFULELQJ�WKH�UHODWLRQV

� FUHDWLQJ�TXHULHV

data modeling

� ILUVW�VWHS�LV�WR�PRGHO�WKH�GDWD

± ORRNLQJ�IRU�JHQHULF�VWUXFWXUH

± ODWHU��HQFRGH�WKLV�DV�D�GDWDEDVH�IRUPDW

� PRGHOLQJ

± PRGHOLQJ�ODQJXDJHV�VXLW�SDUWLFXODU�IRUPV�RI�HQFRGLQJ

± (5�PRGHOOLQJ

� (5� �HQWLW\�UHODWLRQVKLS

� SDUWLFXODUO\�VXLWHG�WR�UHODWLRQDO�GDWDEDVHV��PRUH�ODWHU«�

ER modeling

� LGHQWLI\LQJ�HQWLWLHV�DQG�WKHLU�UHODWLRQVKLSV

± QRW�XQOLNH�22�PRGHOLQJ��EXW�HQWLUHO\�VWDWLF

� WKUHH��QRW�WZR��HOHPHQWV

± HQWLWLHV

� EDVLF�REMHFWV�RI�WKH�GRPDLQ

± DWWULEXWHV

� UHOHYDQW�IHDWXUHV�RI�WKRVH�REMHFWV

± UHODWLRQVKLSV

� �OLPLWHG��ZD\V�LQ�ZKLFK�REMHFWV�UHODWHG�WR�HDFK�RWKHU

ER modeling

� HQWLWLHV

± EURDGO\��HQWLWLHV�LQ�(5�DUH�OLNH�FODVVHV�LQ�-DYD

� WKH�GHVFULEH�D�FODVV�RI�GDWD

± FRQFUHWH��SHUVRQ��ERRN��FRPSXWHU

± DEVWUDFW��DFFRXQW��FRQFHSW��KROLGD\

± GHILQLQJ�HQWLWLHV�GHILQHV�ZKDW�\RX�FDQ�NQRZ

� H�J��GLIIHUHQW�ZD\V�RI�GHVFULELQJ�ERRNV

± IRU�D�OLEUDU\��D�SXEOLVKHU��RU�D�ERRNVWRUH

� DWWULEXWHV

± IHDWXUHV�RI�HQWLWLHV

� SHRSOH�KDYH�QDPHV��ERRNV�KDYH�WLWOHV��FDUV�KDYH�OLFHQVH�

QXPEHUV��HWF�

ER modeling

� UHODWLRQVKLSV�EHWZHHQ�HOHPHQWV

± WKH�UHOHYDQW�IHDWXUH�LV�FDUGLQDOLW\

� ³KRZ�PDQ\´

± UHODWLRQVKLSV�GHVFULEH�OLQNV�EHWZHHQ�GDWD

± UHODWLRQVKLS�W\SHV�GHVFULEH�FDUGLQDO�SURSHUWLHV

ER modeling

RQH�WR�RQH

RQH�WR�PDQ\

RSWLRQDO�RQH�WR�PDQ\

PDQ\�WR�PDQ\
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ER modeling: example ER modeling

� LGHQWLI\LQJ�LQVWDQFHV

± GDWDEDVH�QHHGV�WR�EH�DEOH�WR�WHOO�LQVWDQFHV�DSDUW

± DOO�LW�KDV�WR�JR�RQ�LV�ZKDW¶V�LQ�WKH�(5�PRGHO

� WKH�SULPDU\�NH\

± RQH�RU�PRUH�DWWULEXWHV�WKDW�XQLTXHO\�LGHQWLI\�LWHPV

� ZKDW�LGHQWLILHV�SHRSOH"

� ZKDW�LGHQWLILHV�ERRNV"

� ZKDW�LGHQWLILHV�KRXVHV"

� ZKDW�LGHQWLILHV�FDUV"

� ZKDW�LGHQWLILHV�EDQN�DFFRXQWV"

ER modeling

� WKLQJV�WR�UHPHPEHU

± WKH�VLPSOLFLW\�RI�(5�LV�XVHIXO

� (5�LV�D�FRPPXQLFDWLRQ�WRRO�± HVS��ZLWK�WKH�SDUWLFLSDQWV

± \RX¶UH�GHDOLQJ�ZLWK�W\SHV��QRW�REMHFWV

� QRW�UHDOO\�HQWLWLHV��EXW�NLQGV�RI�HQWLWLHV

ER modeling

� WKLQJV�WR�UHPHPEHU

± HQWLWLHV�LQ�WKH�GRPDLQ�DUH�QRW�HQWLWLHV�LQ�WKH�ZRUOG

� GRPDLQ�LV�HVVHQWLDOO\�WKLQJV�ZH�PLJKW�ZDQW�WR�NQRZ�DERXW

± VRPHWLPHV��HQWLWLHV�ZLOO�EH�YLUWXDO�REMHFWV

� H�J��UHSUHVHQWLQJ�D�WUDQVDFWLRQ DV�DQ�HQWLW\

± SXUFKDVLQJ�D�ERRN

± PDNLQJ�D�FDVK�ZLWKGUDZO

ER modeling exercise

� GUDZ�DQ�(5�PRGHO�IRU�D�FDU�UHQWDO�GDWDEDVH

database styles

� '%06�DUH�JHQHULF

± UHSUHVHQW�PDQ\�GLIIHUHQW�IRUPV�RI�LQIRUPDWLRQ

± VHDUFK�IRU�FRPPRQ�VWUXFWXUH

� HDUO\�'%06�VW\OHV

± KLHUDUFKLFDO GDWD�PRGHOV

� KLHUDUFKLFDO�VWRUDJH

� JUHDWHU�RU�OHVVHU�FRQVWUDLQW�RQ�EUDQFK�VWUXFWXUH

± QHWZRUN GDWD�PRGHOV

� REMHFWV�DQG�DUELWUDU\�UHODWLRQVKLSV
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database styles

� UHODWLRQDO�GDWDEDVH�VW\OH

± GDWD�LV�VWRUHG�LQ�WDEOHV

± HDFK�URZ�UHSUHVHQWV�D�UHODWLRQVKLS�DPRQJVW�YDOXHV

� LQ�IDFW��WDEOHV�DUH�RIWHQ�NQRZQ�DV�UHODWLRQV

± OLQN�WR�PDWKHPDWLFDO�QRWLRQ�RI�UHODWLRQ

� PDSSLQJ�EHWZHHQ�GRPDLQV

± GRPDLQ�RI�NH\V

± GRPDLQ�RI�YDOXHV

relational databases

� WDEOHV�DQG�UHODWLRQV

± D�UHODWLRQVKLS�GDWDEDVH�LQYROYHV�PXOWLSOH�WDEOHV

± ZK\�VSOLW�WKHP�XS"

� DYRLG�UHSHWLWLRQ

± H�J��GRQ¶W�VWRUH�GHOLYHU\�DGGUHVV�VHSDUDWHO\�IRU�HDFK�RUGHU

± LQHIILFLHQW

± FDQ�OHDG�WR�LQFRQVLVWHQF\

± SXWWLQJ�WKHP�WRJHWKHU�DJDLQ

� QHHG�WR�FRUUHODWH�LQIRUPDWLRQ

± GUDZ�IURP�PDQ\�SODFHV

± LQWHJUDWH�DFURVV�WDEOHV

± ZH¶OO�WDON�PRUH�RQ�:HGQHVGD\�DERXW�FRQVWUDLQWV

relational databases

� WKH�NH\�ILHOG

± GDWD�XQLTXHO\�LGHQWLI\LQJ�D�SDUWLFXODU�URZ

± ³XQLTXHO\�LGHQWLI\LQJ´�LV�QRW�D�WHFKQLFDO�FRQGLWLRQ

� LW¶V�XS�WR�\RX�WR�ILJXUH�WKLV�RXW

± -RKQ��3DXO��*HRUJH�DQG�5LQJR�PD\�DOO�EH�GLIIHUHQW

± EXW�JLYHQ�QDPH�LV�D�SRRU�NH\�ILHOG�LQ�PRVW�DSSOLFDWLRQV

� VRPHWLPHV�LW�FDQ�EH�D�VLQJOH�ILHOG

± H�J��661

� VRPHWLPHV�LW�PD\�EH�D�FRPELQDWLRQ�RI�ILHOGV

± H�J��QDPH�	�DGGUHVV

relational databases

� ILUVW��WXUQ�HQWLWLHV�LQWR�WDEOHV

± ZLWK�DWWULEXWHV�DV�FROXPQV

� WKHQ��H[DPLQH�UHODWLRQV�DV�WDEOHV

± PDQ\�WR�PDQ\�UHODWLRQVKLSV�DOPRVW�DOZD\V�WDEOHV

± RQH�WR�RQH�UHODWLRQVKLSV"

± RQH�WR�PDQ\�UHODWLRQVKLSV"

� ZK\�DP�,�SUHYDULFDWLQJ"

± (5�PRGHO�LV�LQIRUPDO

± UXOHV�IRU�IRUPDOLVLQJ�GDWD�GHILQLWLRQV��QH[W�WLPH�

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"
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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’

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 manufacturer,model,price from 
price_list group by manufacturer
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SQL

� VRPH�SURFHVVLQJ�RYHU�UHVXOWV

± H�J��DYJ����VXP����FRXQW��

� H[DPSOHV
– select count(*) from students

– select avg(score) from grades

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

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

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>");

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

� :HGQHVGD\

± PRUH�RQ�GDWDEDVH�GHVLJQ�DQG�QRUPDOLVDWLRQ

± KRPHZRUN�RQ�GDWDEDVHV

� )ULGD\

± GLVFXVVLRQ�VHFWLRQ

� 0RQGD\

± SHUIRUPDQFH�DQG�FRPSHWLWLRQ

± UHDG�$OWHU�FKDSWHU��

� QH[W�:HGQHVGD\�LV�WKH�PLG�WHUP


