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"# <!*%6&$!/'!+4$%*$0!%.0!%!4(7!()!0%*%!/.'$4*$0=!!
SQL> create table fruit (name varchar2(32)) tablespace administrator;  
Table created.  
SQL> insert into fruit values ('orange');  
1 row created.  
SQL> commit;  
Commit complete. 

"# <!+#$+>-(/.*!/'!)(4+$0@!*(!)&1'#!0/4*8!:;!6&(+>!61))$4'!*(!*#$!0%*%)/&$'=!!
SQL> alter system checkpoint;  
System altered. 

"# "#$!6&(+>!.1,6$4!/.!*#$!0%*%)/&$!7#$4$!*#$!0%*%!4$'/0$'!/'!0$*$4,/.$0=!!
SQL> select dbms_rowid.rowid_block_number(rowid) blk, name from fruit;  
    BLK NAME  
------- ----------------  
      3 orange 

"# "#$!:;!6&(+>!+(.*%/./.2!%.!/0$.*/)/%6&$!-/$+$!()!*#$!0%*%!/'!$D+/'$0!)4(,!%!0%*%)/&$!1'/.2!*#$!G./D!00!
+(,,%.0@!%&&(7/.2!U!:;!6&(+>'!)(4!*#$!4%7!-%4*/*/(.!#$%0$4!%.0!0%*%)/&$!#$%0$4@!-&1'!*#$!6&(+>!())'$*!()!
*#4$$=!!
unixhost% dd ibs=8192 skip=11 count=1 \  
> if=/raw-01/databases/toy/administrator-01.dbf | strings  
1+0 records in  
16+0 records out  
orange 

"# "#$!*%6&$'-%+$!/'!-&%+$0!/.*(!#(*!6%+>1-!,(0$=!!
SQL> alter tablespace administrator begin backup;  
Tablespace altered. 

"# "#$!4(7!/'!1-0%*$0@!+(,,/**$0@!%.0!%!2&(6%&!+#$+>-(/.*!)(4+$0!(.!*#$!0%*%6%'$=!!
SQL> update fruit set name = 'plum';  
1 row updated  
SQL> commit;  
Commit complete.  
SQL> alter system checkpoint;  
System altered. 

"# "#$!'%,$!6&(+>!/'!$D*4%+*$0@!'#(7/.2!*#%*!*#$!:;!6&(+>!#%'!6$$.!74/**$.!(.!0/'>=!!
unixhost% dd ibs=8192 skip=11 count=1 \  
> if=/raw-01/databases/toy/administrator-01.dbf | strings  
1+0 records in  
16+0 records out  
orange,  
plum 

"# "#$!*%6&$'-%+$!/'!*%>$.!(1*!()!6%+>1-!,(0$!!
SQL> alter tablespace administrator end backup; 

!
! N*!/'!C1/*$!+&$%4!)4(,!*#/'!0$,(.'*4%*/(.!*#%*!0%*%)/&$'!4$+$/9$!74/*$'!$9$.!014/.2!#(*!6%+>1-!,(0$=!
 
#.-!"$!)/+."$4%#)*.'%&)!"2)&3%6.((%,)%&)O0.&)*%.$%+5)%!'-)%"8%.$-+'$!)%8'.(0&)%*0&.$7%
,'!10/%#"*)%
! N)!%.!/.'*%.+$!+4%'#$'!(4!/'!%6(4*$0!7#/&$!(.$!()!*#$!*%6&$'-%+$'!/'!/.!6%+>1-!,(0$@!*#$!*%6&$'-%+$Q'X!7/&&!
%--$%4!*(!.$$0!,$0/%!4$+(9$48!1-(.!'*%4*1-=!!N.!.(4,%&!/.'*%.+$!)%/&14$!'/*1%*/(.'@!%1*(,%*/+!+4%'#!4$+(9$48!1'/.2!*#$!
(.&/.$!4$0(&(2'!7/&&!6$!%1*(,%*/+%&&8!-$4)(4,$0@!7/*#!.(!/.*$49$.*/(.!4$C1/4$0=!
! ;$+%1'$!#(*!6%+>1-!,(0$!%4*/)/+/%&&8!)4$$O$'!*#$!+#$+>-(/.*!?SJ!/.!*#$!0%*%)/&$!#$%0$4@!/*!7/&&!%--$%4!(.!
'*%4*1-!%)*$4!%!+4%'#!*(!6$!%!)/&$!4$'*(4$0!)4(,!6%+>1-=!!S(.'$C1$.*&8@!34%+&$!7/&&!'122$'*!*#%*!8(1!%--&8!%4+#/9$0!
4$0(&(2'!)4(,!*#$!*/,$!*#%*!*#$!*%6&$'-%+$!7%'!-&%+$0!/.!6%+>1-!,(0$=!!<'!7$!&$%4.$0!/.!*#$!-4$9/(1'!'$+*/(.!(.!#(*!
6%+>1-!,(0$@!*#$!(.&8!0/))$4$.+$!6$*7$$.!%!0%*%)/&$!/.!6%+>1-!,(0$!%.0!.(*!/.!6%+>1-!,(0$!/'!*#$!+#$+>-(/.*!?SJ!
/.!*#$!#$%0$4=!!;$+%1'$!*#$4$!/'!.(!0%*%!,/''/.2!)4(,!*#$!0%*%)/&$@!*#$4$!/'!.(!.$$0!*(!%--&8!4$+(9$48!*(!/*=!!R(4!*#/'!
4$%'(.@!34%+&$!-4(9/0$'!%!7%8!*(!+&$%4!*#$!#(*!6%+>1-!)&%2'!/.!*#$!0%*%)/&$!#$%0$4!6$)(4$!8(1!(-$.!*#$!0%*%6%'$=!
! N)!%.!/.'*%.+$!7/&&!.(*!'*%4*!1-!%1*(,%*/+%&&8!%)*$4!%!)%/&14$@!%.0!*#$!4$%'(.!/'!*#%*!%!0%*%)/&$!.$$0'!4$+(9$48@!
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*#$.!*#$!v$backup!9/$7!,%8!6$!C1$4/$0!)4(,!,(1.*!,(0$=!!"#/'!9/$7!7/&&!'#(7!7#/+#!0%*%)/&$'!%4$!/.!6%+>1-!,(0$=!!
;%'$0!(.!*#/'!/.)(4,%*/(.@!*#$!)(&&(7/.2!+(,,%.0!,%8!6$!1'$0!*(!*%>$!*#$!)/&$'!(1*!()!6%+>1-!,(0$]!
 
"# alter database datafile <filenum> end backup; 
 
A%.8!:;<'!+4$%*$!*#$/4!(7.!'*%4*1-!%.0!'#1*0(7.!'+4/-*'!*#%*!/,-4(9$!(.!34%+&$5'!dbstart!%.0!dbshut!'+4/-*'!68!
/.*4(01+/.2!$D+$-*/(.!#%.0&/.2!%.0!(*#$4!/,-(4*%.*!)$%*14$'=!<!2((0!)$%*14$!*(!%00!*(!%.8!0%*%6%'$!'*%4*1-!'+4/-*!/'!
*#$!%6/&/*8!*(!*%>$!)/&$'!(1*!()!6%+>1-!,(0$=!!;8!#%9/.2!'+4/-*'!*#%*!#%.0&$!'/,-&$!+(,,(.!+(,-&/+%*/(.'@!(9$4%&&!
'*%6/&/*8!,%8!6$!/,-4(9$0=!
 
#.-!"$!)/+."$4%'(6'3-%P-6.+!5%("78.()Q%,)8"&)R'8+)&%"$(.$)%,'!10/-%
N.!(40$4!*(!6$!'14$!*#%*!%&&!+#%.2$'!2$.$4%*$0!014/.2!%!#(*!6%+>1-!%4$!%9%/&%6&$!)(4!%!4$+(9$48@!34%+&$!4$+(,,$.0'!
*#%*!*#$!+144$.*!(.&/.$!&(2!6$!%4+#/9$0!%)*$4!*#$!&%'*!*%6&$'-%+$!/.!%!#(*!6%+>1-!/'!*%>$.!(1*!()!6%+>1-!,(0$=!<!'/,/&%4!
4$+(,,$.0%*/(.!'*%.0'!)(4!%)*$4!%!4$+(9$48!,%.%2$4!(.&/.$!0%*%6%'$!6%+>1-!/'!*%>$.=!!<!7/0$!9%4/$*8!()!&/*$4%*14$!(.!
6%+>1-!%.0!4$+(9$48@!/.+&10/.2!*#$!(4%+&$!0(+1,$.*%*/(.@!'122$'*'!1'/.2!*#$!Zalter system switch logfile5!
+(,,%.0!*(!%+#/$9$!*#$'$!$.0'=!
"#$!1'$!()!Zswitch logfile5!*(!(6*%/.!%4+#/9$'!()!*#$!+144$.*!&(2'!/'!/&&!%09/'$0@!6$+%1'$!*#$!+(,,%.0!4$*14.'!'1++$''!
%'!'((.!%'!*#$!&(2!74/*$4!#%'!,(9$0!*(!*#$!.$D*!&(2@!61*!6$)(4$!*#$!-4$9/(1'!&(2!#%'!6$$.!+(,-&$*$&8!%4+#/9$0=!!"#/'!
+(1&0!%&&(7!%!6%+>1-!'+4/-*!*(!6$2/.!+(-8/.2!*#%*!%4+#/9$0!4$0(&(2!6$)(4$!/*!/'!+(,-&$*$&8!%4+#/9$0@!4$'1&*/.2!/.!%.!
/.+(,-&$*$!+(-8!()!*#$!&(2!/.!*#$!6%+>1-=!
<!6$**$4!+(,,%.0!*(!1'$!)(4!%4+#/9/.2!*#$!+144$.*!&(2!/'!Zalter system archive log current=5!!"#/'!+(,,%.0!7/&&!
.(*!4$*14.!1.*/&!*#$!+144$.*!&(2!/'!+(,-&$*$&8!%4+#/9$0=!
R(4!*#$!'%,$!4$%'(.'!(1*&/.$0!%6(9$@!%!6%+>1-!'+4/-*!'#(1&0!.$9$4!H1'*!6%+>!1-!E%&&!*#$!%4+#/9$0!4$0(&(2'=F!!N)!%!'+4/-*!
0($'!.(*!4$'*4/+*!/*'$&)!(.&8!*(!*#('$!&(2'!*#%*!/*!>.(7'!*(!6$!%4+#/9$0@!/*!,%8!/,-4(-$4&8!*48!*(!6%+>!1-!%.!%4+#/9$0!
4$0(&(2!*#%*!/'!.(*!8$*!+(,-&$*$&8!%4+#/9$0=!!"(!0$*$4,/.$!7#/+#!&(2'!%4$!%4+#/9$0@!%!6%+>1-!'+4/-*!'#(1&0!C1$48!*#$!
v$archived_log!9/$7!*(!(6*%/.!%!)/&$!&/'*!)(4!+(-8/.2=!
!

#.-!"$!)/+."$4%!"(*%,'!10/%"$!)%'%6))1%'-%'%S,'-)(.$)T%
<!.1,6$4!()!6((>'!%.0!,%.1%&'!'122$'*!%!6%+>1-!'+#$01&$!)(4!34%+&$!0%*%6%'$'!/.!%4+#/9$&(2!,(0$!'(,$*#/.2!&/>$@!
E0%/&8!#(*!Q(.&/.$X!6%+>1-'!%.0!7$$>&8!+(&0!6%+>1-'=F!!M#%*!/'!'*4%.2$!%6(1*!*#/'!4$+(,,$.0%*/(.!/'!*#%*!*#$!7$$>&8!
+(&0!6%+>1-'!'$49$!.(!%--%4$.*!-14-('$@!(*#$4!*#%.!*(!.$$0&$''&8!4$,(9$!*#$!/.'*%.+$!(4!/.'*%.+$'!)4(,!'$49/+$!)(4!
'(,$!-$4/(0!()!*/,$=!!?#1**/.2!*#$!0%*%6%'$!0(7.!)(4!%!+(&0!6%+>1-!%&'(!#%'!*#$!'/0$!$))$+*!()!4$C1/4/.2!*#$!61))$4!
+%+#$!6$!4$&(%0$0!%&&!(9$4!%2%/.!%)*$4!'*%4*1-@!7#/+#!0$24%0$'!-$4)(4,%.+$!7#/&$!%&&!4$%0'!%4$!/./*/%&&8!-#8'/+%&!)(4!%!
-$4/(0!()!*/,$=!
Y(*!6%+>1-'@!1'$0!$D+&1'/9$&8!%'!%!6%+>1-!,$*#(0@!-4(9/0$!-4(*$+*/(.!*#%*!/'!$C1%&!/.!$))$+*/9$.$''!*(!+(&0!6%+>1-'=!!
J(!%00/*/(.%&!-4(*$+*/(.!+%.!6$!2%/.$0!68!%00/.2!-$4/(0/+!+(&0!6%+>1-'!*(!%!6%+>1-!4$2/,$=!N.!%.!$.9/4(.,$.*!
4$C1/4/.2!%!#/2#!0$24$$!()!%9%/&%6/&/*8!)4(,!*#$!34%+&$!/.'*%.+$@!*#$4$!/'!(.&8!(.$!'+$.%4/(!/.!7#/+#!%!+(&0!6%+>1-!
+(1&0!6$!+(.'/0$4$0!%--4(-4/%*$=!!N.!*#$!$9$.*!*#%*!*#$!0%*%6%'$!/'!(-$.$0!7/*#!*#$!Zresetlogs5!(-*/(.@!'1+#!%'!014/.2!
%!,%H(4!QV=D$^=DX!9$4'/(.!1-24%0$@!(4!%)*$4!/.+(,-&$*$!,$0/%!4$+(9$48@!.$7!&(2'!2$.$4%*$0!%)*$4!*#$!0%*%6%'$!/'!(-$.!
+%..(*!6$!%--&/$0!*(!%!-4$9/(1'!6%+>1-=!!N)!*#$4$!/'!.(!$D*$4.%&!7%8!*#%*!.$7!*4%.'%+*/(.'!+(1&0!6$!4$B+4$%*$0!/.!*#$!
$9$.*!()!%!)%/&14$@!%!+(&0!6%+>1-!,%8!6$!*%>$.!-4/(4!*(!,%>/.2!*#$!0%*%6%'$!%9%/&%6&$!)(4!2$.$4%&!'$49/+$=!!"#/'!-4(9/0$'!
%!6%+>1-!*(!7#/+#!*#$!.$7!%4+#/9$0!4$0(&(2'!,%8!6$!%--&/$0!/.!+%'$!%!4$+(9$48!/'!4$C1/4$0!9$48!'((.!%)*$4!*#$!
4$'$*&(2'=!!<&*$4.%*/9$&8!*#$!:;<!+(1&0!6$2/.!%.!(.&/.$!6%+>1-!%'!'((.!%'!*#$!0%*%6%'$!/'!(-$.$0@!%&&(7/.2!1'$4'!*(!
-$4)(4,!*4%.'%+*/(.'!7#/&$!*#$!6%+>1-!/'!*%>$.@!#(-/.2!*#%*!.(!,$0/%!)%/&14$'!(++14!6$)(4$!*#$!/./*/%&!6%+>1-!
+(,-&$*$'=!!N.!'1+#!%!+%'$@!*#$!0%*%6%'$!/'!64/$)&8!-4(.$!*(!%.!1.4$+(9$4%6&$!,$0/%!)%/&14$@!/.!7#/+#!%!6%+>1-!-4/(4!*(!
*#$!4$'$*&(2'!7(1&0!#%9$!*(!6$!4$'*(4$0@!%.0!4(&&$0!)(47%40!(.&8!1-!*(!*#$!*/,$!()!*#$!4$'$*&(2'=!!<'!'((.!%'!*#$!/./*/%&!
(.&/.$!6%+>1-!+(,-&$*$'@!#(7$9$4@!*#$!0%*%6%'$!/'!/.!*#$!+&$%4@!%.0!%&&!'16'$C1$.*!*4%.'%+*/(.'!+%.!6$!%--&/$0!*(!*#$!
/./*/%&!6%+>1-=!!J(!/.+(,-&$*$!-(/.*B/.B*/,$!4$+(9$48!6$*7$$.!*#$!4$'$*&(2'!%.0!+(,-&$*/(.!()!*#$!/./*/%&!6%+>1-!7/&&!
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6$!-(''/6&$=!
N.!*#$!1.1'1%&!$9$.*!*#%*!4$+(9$48!-%'*!%!4$'$*&(2'!/'!.$+$''%48@!34%+&$!?1--(4*!+%.!21/0$!1'$4'!*#4(12#!%!-4(+$014$!
)(4!0(/.2!'(!*#%*!/'!.(*!2$.$4%&&8!'1--(4*$0!61*!*#%*!7(4>'!)/.$=!
3.$!+(.+$4.!()*$.!9(/+$0!/.!'1--(4*!()!-$4/(0/+!+(&0!6%+>1-!/'!*#$!-(''/6/&/*8!()!+(441-*/(.!/.!*#$!%4+#/9$0!4$0(&(2'!
.$+$''%48!*(!4$+(9$4!%.!(.&/.$!6%+>1-=!!"#/'!9%&/0!+(.+$4.!,%8!6$!,/*/2%*$0!/.!'$9$4%&!7%8']!

"# A%/.*%/.!%!'/*$!4$-('/*(48!)(4!4$01.0%.*!'*(4%2$!()!%4+#/9$0!4$0(&(2'!)4(,!'$9$4%&!/.'*%.+$'!

"# P$01+$!6%+>1-!*/,$!1'/.2!-%4%&&$&/',!%.0!)%'*!,$0/%=!"#/'!0$+4$%'$'!*#$!'*%*/'*/+%&!-4(6%6/&/*8!*#%*!%.8!4$0(!
$.*48!.$+$''%48!*(!64/.2!%!0%*%6%'$!+(.'/'*$.*!7/&&!6$!+(441-*!

"# G'$!0/'>!,/44(4/.2!/.!%00/*/(.!*(!34%+&$!&(2!,1&*/-&$D/.2!

"# A(./*(4!*#$!3I?!'8'*$,!&(2'!)(4!NI3B4$&%*$0!,$''%2$'!

"# <--&8!*#$!&(2'!*(!%!'*%.068!*(!-4(9$!*#$/4!%--&/+%6/&/*8!
G.0$4'*%.0!*#%*!*#$!&/>$&/#((0!()!$.+(1.*$4/.2!4$0(!+(441-*/(.!/.!*#$!4$&%*/9$&8!',%&&!'$*!()!&(2'!*#%*!%4$!.$+$''%48!*(!
64/.2!%.!(.&/.$!6%+>1-!+(.'/'*$.*@!%.0!*#%*!'1+#!+(,-&/+%*/(.'!,%8!6$!(9$4+(,$!/.!,%.8!+/4+1,'*%.+$'!1'/.2!
1.0(+1,$.*$0!,$*#(0'!1.0$4!*#$!21/0%.+$!()!34%+&$!?1--(4*=!
 

#.-!"$!)/+."$4%)U/"&+%.-%'%7""*%6'3%+"%,'!1%0/%+5)%*'+','-)%
A%.8!21/0$'!*(!6%+>1-!%.0!4$+(9$48!2/9$!*#$!KD-(4*!%.0!N,-(4*!1*/&/*/$'!6/&&/.2!$C1%&!*(!-#8'/+%&!6%+>1-!,$*#(0'=!!<'!
%!,$*#(0@!KD-(4*!%.0!N,-(4*!-4(9/0$!1./)(4,&8!/.)$4/(4!4$&/%6/&/*8!(.!6%+>1-'@!%'!7$&&!%'!4$+(9$4/$'=!!N.!%00/*/(.!*(!
6$/.2!)%/&14$!-4(.$@!,$%.!*/,$!*(!4$+(9$48!7/*#!N,-(4*!/'!,1+#!&(.2$4!*#%.!+(,-%4%*/9$!4$+(9$4/$'!1'/.2!-#8'/+%&!
6%+>1-'=!KD-(4*!+4$%*$'!E01,-F!)/&$'!*#%*!+(.*%/.!*#$!::_!)(4!%&&!(6H$+*'!%.0!*#$!*%6&$!0%*%!/.!*#$!0%*%6%'$=!
A1+#!()!KD-(4*5'!4$&/%6/&/*8!-4(6&$,!'*$,'!)4(,!*#$!)%+*!*#%*!/*!$D*4%+*'!0%*%!1'/.2!?`_!%.0!4$%0!+(.'/'*$.+8!Q&/>$!%!
C1$48X@!,%>/.2!$D-(4*'!-4(.$!*(!EORA-01555 Snapshot too old: Rollback segment with name <RBS> too small=F!!
KD-(4*!'*%.0'!*#$!#/2#$'*!-4(6%6/&/*8!()!$.+(1.*$4/.2!ORA-01555!7#$.!1'/.2!*#$!CONSISTENT=Y!%421,$.*=!!"#/'!)$%*14$!
)(4+$'!*#$!$D-(4*!*(!$D*4%+*!%&&!*%6&$!0%*%!+(.'/'*$.*!%'!()!*#$!-(/.*!/.!*/,$!*#%*!*#$!$D-(4*!/'!'*%4*$0=!!N)!*#$!$D-(4*!
*%>$'!%.!#(14!*(!+(,-&$*$@!/*!,1'*!2$.$4%*$!+(.'/'*$.*!4$%0'!%.!#(14!(&0=!!<'!$9$.!,(0$4%*$&8!1*/&/O$0!0%*%6%'$'!'+%&$@!
*#$!&/>$&/#((0!()!'1++$'')1&&8!+(,-&$*/.2!*#$!+(.'/'*$.*!$D-(4*!6$+(,$'!'&/,,$4=!
K9$.!/)!$D-(4*!/'!-$4)(4,$0!7/*#(1*!CONSISTENT=Y@!/*!0($'.5*!,$%.!*#%*!4$%0!+(.'/'*$.+8!/'!E'#1*!())F!)(4!*#$!
$D-(4*/.2!'$''/(.=!!N*!H1'*!,$%.'!*#%*!$%+#!*%6&$!7/&&!6$!$D-(4*$0!+(.'/'*$.*!7/*#!/*'$&)@!61*!.(*!.$+$''%4/&8!+(.'/'*$.*!
7/*#!(*#$4!*%6&$'=!!N)!8(1!#%9$!%!9$48!&%42$!*%6&$@!*#$!-(''/6/&/*8!()!ORA-01555!,%8!6$!H1'*!%'!&/>$&8=!!R14*#$4,(4$@!'/.+$!
*%6&$'!%4$!.(*!$D-(4*$0!+(.'/'*$.*&8!7/*#!$%+#!(*#$4@!/*!/'!9$48!&/>$&8!*#%*!014/.2!%.!/,-(4*@!-%4$.*B+#/&0!4$&%*/(.'#/-'!
7/&&!6$!(1*!()!'8.+@!%.0!N,-(4*!7/&&!)%/&!*(!'1++$'')1&&8!$.%6&$!)(4$/2.!>$8!+(.'*4%/.*'=!!"#/'!,%>$'!-(*$.*/%&!
E4$+(9$4/$'F!1'/.2!N,-(4*!1.-4$0/+*%6&$!%.0!#/2#&8!-4(.$!*(!)%/&14$=!
N.!%00/*/(.!*(!*#$!%6(9$!-4(6&$,'@!'$9$4%&!'*$-'!,1'*!6$!*%>$.!-4/(4!*(!1'/.2!N,-(4*!*(!4$'*(4$!%.!$.*/4$!0%*%6%'$=!!
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#.-!"$!)/+."$4%!"0$+%YZ[%.-%,)++)&%+5'$%!"0$+%Y\[%
"#$!/0$%!*#%*!8(1!2$*!)%'*$4!4$'1&*'!68!'$&$+*/.2!count(1)!(4!count(’x’)!(4!'(,$!'/,/&%4!&/*$4%&!9%&1$!4%*#$4!*#%.!
count(*)!#%'!6$$.!-(-&%4!$9$4!'/.+$!N!6$2%.!7(4>/.2!7/*#!34%+&$!/.!TUUW=!
"#$!*41*#!/'!*#%*!34%+&$^d'!+('*B6%'$0!(-*/,/O$4!7/&&!0(!%.!/.0$D!)%'*!)1&&!'+%.!(.!*#$!)/4'*!1./C1$!/.0$D!(.!%!.(*B.1&&!
+(&1,.!Q1'1%&&8!*#$!-4/,%48!>$8X!/)!/*!/'!%9%/&%6&$=!!N)!.(!'1+#!/.0$D!/'!%9%/&%6&$@!%!)1&&!*%6&$!'+%.!7/&&!6$!-$4)(4,$0=!!
"#/'!6$#%9/(4!/'!*#$!'%,$!1.0$4!*#$!+('*B6%'$0!%.0!41&$B6%'$0!(-*/,/O$4'!.(!,%**$4!7#%*!8(1!-1*!/.!*#$!-%4$.*#$'$'!
()!*#$!+(1.*!)1.+*/(.=!
G.0$4!*#$!41&$B6%'$0!(-*/,/O$4@!count() %&7%8'!4$'1&*'!/.!%!)1&&!*%6&$!'+%.=!
Y$4$d'!%!-4(()!*#%*!0$,(.'*4%*$'!*#%*!count(*)!/'!*#$!'%,$!%'!count(<any literal>)@!1'/.2!&(2/+%&!4$%0'!%.0!$D-&%/.!
-&%.@!/.'*$%0!()!7%&&!+&(+>!*/,$=!N*!'#(7'!*#%*!*#$!9%4/(1'!count()!*#$(4/$'!%4$@!/.!)%+*@!H1'*!&$2$.0=!c(14!'$''/(.!
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-$4)(4,'!*#$!'%,$!%,(1.*!()!7(4>!.(!,%**$4!7#/+#!,$*#(0!8(1!1'$=!
"%>$!%.!/,%2/.%48!*%6&$@!)((@!7/*#!U[[TUa!4(7'@!%.0!%!-4/,%48!>$8=!P(7'!7/&&!6$!+(1.*$0!68!'/0!Ua=!N.!%!'$-%4%*$!
'$''/(.@!N!4$+(40!*#$!'*%4*/.2!'*%*/'*/+'!()!*#$!'$''/(.!Q4$%0!)4(,!%.(*#$4!'$''/(.@!'(!'*%*'!%4$!.(*!%))$+*$0!68!*#$!
'*%*/'*/+'!C1$4/$'X]!
 
SQL> select sn.name, ss.value from v$session s, v$sesstat ss, v$statname sn where s.sid = ss.sid 
and ss.statistic# = sn.statistic# and sn. name = 'session logical reads' and s.sid = 90; 
NAME                                VALUE 
------------------------------ ---------- 
session logical reads              130054 
 
R/4'*@!+(1.*!*#$!1'1%&!7%8]!
 
SQL> select count (*) from foo; 
 
COUNT(*) 
-------- 
  955190 
 
select statement  [cost = 303, cardinality = 1.00, bytes = 0] 
 2  2.1 sort aggregate  
 3    3.1 index fast full scan pk_f_foo_id unique [cost = 303, cardinality = 952723.00, bytes = 
0] 
 
`1$48/.2!9m'$''*%*@!N!'$$!*#%*!*#$!'$''/(.!&(2/+%&!4$%0'!#%9$!/.+4$%'$0!*(!Tn\aae!Q%.!/.+4$%'$!()!TU[\!&(2/+%&!4$%0'X=!
!
"#$.@!N!+(1.*!4(7/0']!
 
SQL> select count (rowid) from foo; 
 
COUNT(ROWID) 
------------ 
      955190 
 
select statement  [cost = 303, cardinality = 1.00, bytes = 7] 
 2  2.1 sort aggregate  
 3    3.1 index fast full scan pk_f_foo_id unique [cost = 303, cardinality = 952723.00, bytes = 
6669061] 
 
"#$!'$''/(.!&(2/+%&!4$%0'!/.+4$%'$!*(!TnnU[^!Q%.!/.+4$%'$!()!TU[\!&(2/+%&!4$%0'X=!
R/.%&&8@!N!+(1.*!*#$!il!+(&1,.]!
 
SQL> select count (foo_id) from foo; 
 
COUNT(FOO_ID) 
------------- 
       955190 
 
select statement  [cost = 303, cardinality = 1.00, bytes = 0] 
 2  2.1 sort aggregate  
 3    3.1 index fast full scan pk_f_foo_id unique [cost = 303, cardinality = 952723.00, bytes = 
0] 
 
"#$!'$''/(.!&(2/+%&!4$%0'!/.+4$%'$!*(!Tn[UTa!Q%.!/.+4$%'$!()!TU[\!&(2/+%&!4$%0'X=!
!
! ?(!/.!$%+#!+%'$@!*#$!.1,6$4!()!&(2/+%&!4$%0'!%.0!*#$!$D-&%/.!-&%.'!%4$!/0$.*/+%&=!!"#/'!-4(()!'#(7'!*#%*!*#$!
*#4$$!,$*#(0'!()!+(1.*/.2!%4$!/0$.*/+%&=!
!


