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Databases

�64/ �SURQRXQFHG �HVV�TXH�HO�� VWDQGV IRU 6WUXFWXUHG 4XHU\

/DQJXDJH

�64/ LV XVHG WR FRPPXQLFDWH ZLWK D GDWDEDVH� $FFRUGLQJ WR

$16, �$PHULFDQ 1DWLRQDO 6WDQGDUGV ,QVWLWXWH�� LW LV WKH

VWDQGDUG ODQJXDJH IRU UHODWLRQDO GDWDEDVH PDQDJHPHQW

V\VWHPV

�64/ VWDWHPHQWV DUH XVHG WR SHUIRUP WDVNV VXFK DV XSGDWH

GDWD RQ D GDWDEDVH� RU UHWULHYH GDWD IURP D GDWDEDVH

�6RPH FRPPRQ UHODWLRQDO GDWDEDVH PDQDJHPHQW V\VWHPV

WKDW XVH 64/ DUH� 2UDFOH� 6\EDVH� 0LFURVRIW 64/ 6HUYHU�

$FFHVV� ,QJUHV

�6WDQGDUG 64/ FRPPDQGV VXFK DV �6HOHFW�� �,QVHUW��

�8SGDWH�� �'HOHWH�� �&UHDWH�� DQG �'URS� FDQ EH XVHG WR

DFFRPSOLVK DOPRVW HYHU\WKLQJ WKDW RQH QHHGV WR GR ZLWK D

GDWDEDVH
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� $ UHODWLRQDO GDWDEDVH V\VWHP FRQWDLQV RQH RU PRUH

REMHFWV FDOOHG WDEOHV� 7KH GDWD RU LQIRUPDWLRQ IRU WKH

GDWDEDVH DUH VWRUHG LQ WKHVH WDEOHV

�7DEOHV DUH XQLTXHO\ LGHQWLILHG E\ WKHLU QDPHV DQG DUH

FRPSULVHG RI FROXPQV DQG URZV� &ROXPQV FRQWDLQ WKH FROXPQ

QDPH� GDWD W\SH� DQG DQ\ RWKHU DWWULEXWHV IRU WKH FROXPQ�

6WDWLVWLFLDQV ZRXOG FDOO FROXPQV WKH YDULDEOH LGHQWLILHU�

�5RZV FRQWDLQ WKH UHFRUGV RU GDWD IRU WKH FROXPQV�

6WDWLVWLFLDQV ZRXOG FDOO WKHVH FDVHV�
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�+HUH LV D VDPSOH WDEOH FDOOHG �ZHDWKHU�� ³FLW\� VWDWH�

KLJK� DQG ORZ´ DUH WKH FROXPQV� 7KH URZV FRQWDLQ WKH

GDWD IRU WKLV WDEOH�

ZHDWKHU

FLW\ VWDWH KLJK ORZ

3KRHQL[ $UL]RQD ��� ��

7XFVRQ $UL]RQD ��� ��

)ODJVWDII $UL]RQD �� ��

6DQ 'LHJR &DOLIRUQLD �� ��

$OEXTXHUTXH 1HZ 0H[LFR �� ��
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7KH VHOHFW VWDWHPHQW LV XVHG WR TXHU\ WKH GDWDEDVH DQG

UHWULHYH VHOHFWHG GDWD WKDW PDWFK WKH FULWHULD WKDW \RX

VSHFLI\� +HUH LV WKH IRUPDW RI D VLPSOH VHOHFW VWDWHPHQW�

select "column1"[,"column2",etc] from 
"tablename"
[where "condition"]; 
[] = optional 

� 7KH FROXPQ QDPHV WKDW IROORZ WKH VHOHFW NH\ZRUG

GHWHUPLQH ZKLFK FROXPQV ZLOO EH UHWXUQHG LQ WKH UHVXOWV�

<RX FDQ VHOHFW DV PDQ\ FROXPQ QDPHV WKDW \RX
G OLNH� RU

\RX FDQ XVH D �� WR VHOHFW DOO FROXPQV�

� 7KH WDEOH QDPH WKDW IROORZV WKH NH\ZRUG IURP

VSHFLILHV WKH WDEOH WKDW ZLOO EH TXHULHG WR UHWULHYH WKH

GHVLUHG UHVXOWV�
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7KH ZKHUH FODXVH �RSWLRQDO� VSHFLILHV ZKLFK GDWD YDOXHV RU

URZV ZLOO EH UHWXUQHG RU GLVSOD\HG� EDVHG RQ WKH FULWHULD

GHVFULEHG DIWHU WKH NH\ZRUG ZKHUH�

&RQGLWLRQDO VHOHFWLRQV XVHG LQ ZKHUH FODXVH�

 (TXDO

! *UHDWHU WKDQ

� /HVV WKDQ

! *UHDWHU WKDQ RU HTXDO WR

� /HVV WKDQ RU HTXDO WR

�! 1RW HTXDO WR

/,.( 6HH QRWH EHORZ
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7KH /,.( SDWWHUQ PDWFKLQJ RSHUDWRU FDQ DOVR EH XVHG LQ WKH

FRQGLWLRQDO VHOHFWLRQ RI WKH ZKHUH FODXVH� /LNH LV D YHU\

SRZHUIXO RSHUDWRU WKDW DOORZV \RX WR VHOHFW RQO\ URZV WKDW DUH

�OLNH� ZKDW \RX VSHFLI\� 7KH SHUFHQW VLJQ ��� FDQ EH XVHG DV

D ZLOG FDUG WR PDWFK DQ\ SRVVLEOH FKDUDFWHU WKDW PLJKW DSSHDU

EHIRUH RU DIWHU WKH FKDUDFWHUV VSHFLILHG� )RU H[DPSOH�

select first, last, city
from empinfo
where first LIKE 'Er%'; 

7KLV 64/ VWDWHPHQW ZLOO PDWFK DQ\ ILUVW QDPHV WKDW VWDUW ZLWK


(U
� 6WULQJV PXVW EH LQ VLQJOH TXRWHV�
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2U \RX FDQ VSHFLI\�

select first, last 
from empinfo
where last LIKE '%s'; 

7KLV VWDWHPHQW ZLOO PDWFK DQ\ ODVW QDPHV WKDW HQG LQ D 
V
�

select * from empinfo
where first = 'Eric'; 

7KLV ZLOO RQO\ VHOHFW URZV ZKHUH WKH ILUVW QDPH HTXDOV 
(ULF


H[DFWO\�
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6DPSOH WDEOH FDOOHG �HPSLQIR�

first last id age city state
John Jones 99980 45 Payson Arizona

Mary Jones 99982 25 Payson Arizona

Eric Edwards 88232 32 San Diego California

Mary Ann Edwards 88233 32 Phoenix Arizona

Ginger Howell 98002 42 Cottonwood Arizona

Sebastian Smith 92001 23 Gila Bend Arizona

Gus Gray 22322 35 Bagdad Arizona

Mary Ann May 32326 52 Tucson Arizona

Erica Williams 32327 60 Show Low Arizona

Leroy Brown 32380 22 Pinetop Arizona

Elroy Cleaver 32382 22 Globe Arizona
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7KH FUHDWH WDEOH VWDWHPHQW LV XVHG WR FUHDWH D QHZ

WDEOH� +HUH LV WKH IRUPDW RI D VLPSOH FUHDWH WDEOH

VWDWHPHQW�

create table "tablename"
("column1" "data type",
"column2" "data type", 
"column3" "data type");

)RUPDW RI FUHDWH WDEOH LI \RX ZHUH WR XVH RSWLRQDO

FRQVWUDLQWV�

create table "tablename"
("column1" "data type" [constraint],
"column2" "data type" [constraint],
"column3" "data type" [constraint]); 
[ ] = optional 
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insert into "tablename"
(first_column,...last_column)
values (first_value,...last_value); 
[] = optional 

��������
insert into employee
(first, last, age, address, city, state)
values ('Luke', 'Duke', 45, '2130 Boars 
Nest', 'Hazard Co', 'Georgia'); 
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7KH XSGDWH VWDWHPHQW LV XVHG WR XSGDWH RU FKDQJH UHFRUGV WKDW

PDWFK D VSHFLILHG FULWHULD� 7KLV LV DFFRPSOLVKHG E\ FDUHIXOO\

FRQVWUXFWLQJ D ZKHUH FODXVH�

update "tablename"
set "columnname" = "newvalue"[,"nextcolumn" = 
"newvalue2"...]
where "columnname" OPERATOR "value" [and|or "column" 
OPERATOR "value"];
[] = optional 

([DPSOHV�

update phone_book
set last_name = 'Smith', prefix=555, suffix=9292
where last_name = 'Jones';

update employee
set age = age+1
where first_name='Mary' and last_name='Williams';
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7KH GHOHWH VWDWHPHQW LV XVHG WR GHOHWH UHFRUGV RU URZV IURP WKH

WDEOH�

delete from "tablename"
where "columnname" OPERATOR "value" [and|or "column" 
OPERATOR "value"]; 
[ ] = optional 

([DPSOHV�

delete from employee;

1RWH� LI \RX OHDYH RII WKH ZKHUH FODXVH� DOO UHFRUGV ZLOO EH GHOHWHG�

delete from employee
where lastname = 'May';

delete from employee
where firstname = 'Mike' or firstname = 'Eric'; 
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-XLFH

&ROD

0LON

&UHDP

6KDPSRR

6RDS

1RUWK
6RXWK

:HVW

� � � � � � �
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0HDVXUH� 6DOHV YROXPH LQ ����

'LPHQVLRQV�

3URGXFW

5HJLRQ

:HHN

+LHUDUFKLFDO

6XPPDUL]DWLRQ 3DWKV�

,QGXVWU\

&DWHJRU\

3URGXFW

&RXQWU\

5HJLRQ

&LW\

2IILFH

<HDU

4XDUWHU

0RQWK :HHN

'D\
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Computer Science Roots

)RU .QRZOHGJH 'LVFRYHU\ LQ 'DWDEDVHV SXUSRVHV� DQ\

SDWWHUQV�PRGHOV WKDW PHHW WKH JRDOV RI WKH .'' DFWLYLW\

❚ )URP WKH GHILQLWLRQ� D .'' V\VWHPV KDV PHDQV WR TXDQWLI\�

❙ 9DOLGLW\ �FHUWDLQW\ PHDVXUHV�

❙ 8WLOLW\

❙ 6LPSOLFLW\�&RPSOH[LW\

❙ 1RYHOW\

❚ 7KHVH PHDVXUHV RYHU SDWWHUQV DQG PRGHOV DUH W\SLFDOO\ GHVFULEHG

DV RQ LQWHUHVWLQJQHVV PHDVXUH
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❚ 'DWD 0LQLQJ

$ VWHS LQ WKH NQRZOHGJH GLVFRYHU\ SURFHVV FRQVLVWLQJ RI

SDUWLFXODU DOJRULWKPV �PHWKRGV� WKDW XQGHU VRPH DFFHSWDEOH

REMHFWLYH� SURGXFHV D SDUWLFXODU HQXPHUDWLRQ RI SDWWHUQV

�PRGHOV� RYHU WKH GDWD

❚ .QRZOHGJH 'LVFRYHU\ 3URFHVV

7KH SURFHVV RI XVLQJ GDWD PLQLQJ PHWKRGV �DOJRULWKPV� WR

H[WUDFW �LGHQWLI\� ZKDW LV GHHPHG NQRZOHGJH DFFRUGLQJ WR WKH

VSHFLILFDWLRQV RI PHDVXUHV DQG WKUHVKROGV� XVLQJ D GDWDEDVH

DORQJ ZLWK DQ\ QHFHVVDU\ SUHSURFHVVLQJ RU WUDQVIRUPDWLRQV
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❚ 'HYHORS DQ XQGHUVWDQGLQJ RI WKH DSSOLFDWLRQ GRPDLQ

❙ 5HOHYDQW SULRU NQRZOHGJH� SUREOHP REMHFWLYHV� VXFFHVV FULWHULD�
FXUUHQW VROXWLRQ� LQYHQWRU\ UHVRXUFHV� FRQVWUDLQWV� WHUPLQRORJ\�
FRVW DQG EHQHILWV

❚ &UHDWH WDUJHW GDWD VHW

❙ &ROOHFW LQLWLDO GDWD� GHVFULEH� IRFXV RQ D VXEVHW RI YDULDEOHV� YHULI\
GDWD TXDOLW\

❚ 'DWD FOHDQLQJ DQG SUHSURFHVVLQJ

❙ 5HPRYH QRLVH� RXWOLHUV� PLVVLQJ ILHOGV� WLPH VHTXHQFH LQIRUPDWLRQ�
NQRZQ WUHQGV� LQWHJUDWH GDWD

❚ 'DWD 5HGXFWLRQ DQG SURMHFWLRQ

❙ )HDWXUH VXEVHW VHOHFWLRQ� IHDWXUH FRQVWUXFWLRQ� GLVFUHWL]DWLRQV�
DJJUHJDWLRQV
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&UHDWH�VHOHFW

WDUJHW GDWDEDVH

6HOHFW VDPSOLQJ
WHFKQLTXH DQG
VDPSOH GDWD

6XSSO\ PLVVLQJ
YDOXHV

1RUPDOL]H
YDOXHV

6HOHFW '0
WDVNV

7UDQVIRUP WR
GLIIHUHQW

UHSUHVHQWDWLRQ

(OLPLQDWH
QRLV\ GDWD

7UDQVIRUP
YDOXHV

&UHDWH GHULYHG
DWWULEXWHV

)LQG LPSRUWDQW
DWWULEXWHV 	
YDOXH UDQJHV

6HOHFW '0
PHWKRG�V�

([WUDFW
NQRZOHGJH

7HVW
NQRZOHGJH

5HILQH
NQRZOHGJH

'DWD RUJDQL]HG

%\ IXQFWLRQ

'DWD :DUHKRXVLQJ
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❚ ,PSRUWDQFH RI 'DWDEDVHV DQG 'DWD :DUHKRXVHV

❚ 5HDG\ VXSSO\ RI UHDO PDWHULDO IRU NQRZOHGJH GLVFRYHU\

❚ )URP GDWD ZDUHKRXVH WR NQRZOHGJH GLVFRYHU\

❙ .QRZQ VWUDWHJLF YDOXH RI GDWD DVVHW

❙ *DWKHUHG� FOHDQHG� DQG GRFXPHQWHG

❚ )URP NQRZOHGJH GLVFRYHU\ WR GDWD ZDUHKRXVH

❙ 6XFFHVVIXO NQRZOHGJH GLVFRYHU\ HIIRUW GHPRQVWUDWHV WKH YDOXH

RI WKH GDWD DVVHW

❙ $ GDWD ZDUHKRXVH FRXOG SURYLGH WKH YHKLFOH IRU LQWHJUDWLQJ WKH

NQRZOHGJH GLVFRYHU\ VROXWLRQ LQWR WKH RUJDQL]DWLRQ
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,V VRGD W\SLFDOO\ SXUFKDVHG ZLWK EDQDQDV"

'RHV WKH EUDQG RI VRGD PDNH D GLIIHUHQFH"

:KHUH VKRXOG GHWHUJHQWV EH SODFHG LQ WKH

6WRUH WR PD[LPL]H WKHLU VDOHV"

$UH ZLQGRZ FOHDQLQJ SURGXFWV SXUFKDVHG

ZKHQ GHWHUJHQWV DQG RUDQJH MXLFH DUH

ERXJKW WRJHWKHU"

+RZ DUH WKH GHPRJUDSKLFV RI WKH

QHLJKERUKRRG DIIHFWLQJ ZKDW FXVWRPHUV

DUH EX\LQJ"

�

�

�
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Computer Science Roots

❚ 7KHUH KDV EHHQ D FRQVLGHUDEOH DPRXQW RI UHVHDUFK LQ WKH

DUHD RI 0DUNHW %DVNHW $QDO\VLV� ,WV DSSHDO FRPHV IURP WKH

FODULW\ DQG XWLOLW\ RI LWV UHVXOWV� ZKLFK DUH H[SUHVVHG LQ WKH

IRUP DVVRFLDWLRQ UXOHV
❚ *LYHQ

❙ $ GDWDEDVH RI WUDQVDFWLRQV
❙ (DFK WUDQVDFWLRQ FRQWDLQV D VHW RI LWHPV

❚ )LQG DOO UXOHV ;�!< WKDW FRUUHODWH WKH SUHVHQFH RI RQH VHW RI

LWHPV ; ZLWK DQRWKHU VHW RI LWHPV <

❙ ([DPSOH� :KHQ D FXVWRPHU EX\V EUHDG DQG EXWWHU� WKH\

EX\ PLON ��� RI WKH WLPH



Computer Science Roots

❚ :KLOH DVVRFLDWLRQ UXOHV DUH HDV\ WR XQGHUVWDQG� WKH\ DUH QRW
DOZD\V XVHIXO�

8VHIXO� 2Q )ULGD\V FRQYHQLHQFH VWRUH FXVWRPHUV RIWHQ
SXUFKDVH GLDSHUV DQG EHHU WRJHWKHU�

7ULYLDO� &XVWRPHUV ZKR SXUFKDVH PDLQWHQDQFH DJUHHPHQWV
DUH YHU\ OLNHO\ WR SXUFKDVH ODUJH DSSOLDQFHV�

,QH[SOLFDEOH� :KHQ D QHZ 6XSHU 6WRUH RSHQV� RQH RI WKH
PRVW FRPPRQO\ VROG LWHP LV OLJKW EXOEV�
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2UDQJH MXLFH� 6RGD

0LON� 2UDQJH -XLFH� :LQGRZ &OHDQHU

2UDQJH -XLFH� 'HWHUJHQW

2UDQJH MXLFH� GHWHUJHQW� VRGD

:LQGRZ FOHDQHU� VRGD
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:LQGRZ
&OHDQHU 0LON 6RGD 'HWHUJHQW

&R�2FFXUUHQFH RI 3URGXFWV
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❚ )LQG DOO UXOHV WKDW KDYH ³%UDWV´ LQ WKH FRQGLWLRQ DQG
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