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Today
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• !"# loops

• Loop idioms and categories

• Loop examples
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$%&'$'(')*
+,$-.'/$'0(')12
3
''4#$%&!/5678%59'$2*
''$::*
;

$%&'$'(')*
$!'/$'0(')12
3
''4#$%&!/5678%59'$2*
''$::*
;



!"# loop
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!"#'/!"#$!%%&'()*'!"#$!%%&'(**'!"#$!%%&'(+2
'''%,-,!.!(,

&(&,&-/&0!$
+,$-.'/1'(2&,&'(2
3
'''%,-,!.!(,
'''&(1$!.!(,
;

!"#'/&(&,&-/&0!$*'1'(2&,&'(*'&(1$!.!(,2
'''%,-,!.!(,
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!"#'/$%&'$'(')*'$'0(')1*'$::2
3
'''4#$%&!/5678%59'$2*
;

$%&'$'(')*
+,$-.'/$'0(')12
3
'''4#$%&!/5678%59'$2*
'''$::*
;
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!"#'/'*'$'<('=*'2
3
'''>>'7"'?"@.&,$%A
;

+,$-.'/$'<('=2
3
'''>>'7"'?"@.&,$%A
;

!"#'/'*'*'2
3
'''>>'7"'?"@.&,$%A
;

+,$-.'/&#B.2
3
'''>>'7"'?"@.&,$%A
;
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$%&'$9'C*
''''
!"#'/$'('19'C'('1*'$'0'=*'$::9'C::2
3
'''4#$%&!/567'D'67'$?'67'8%59'$9'C9'$'E'C2*
;

Multivariable Loops

1'D'1'$?'1'
)'D')'$?')'
F'D'F'$?'G'
H'D'H'$?'I'
G'D'G'$?')J
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!"#'/$%&'$'('1*'$'0')1*'$::2
3
'''KKK
;
$%&'@LD$@B@'('$*

$%&'$*
!"#'/$'('1*'$'0')1*'$::2
3
'''KKK
;
$%&'@LD$@B@'('$*

Error



Loop Idiom:  Variable Naming
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• i is a counter variable

!"#'/$%&'$'('1*'$'0')1*'$::2
3
'''KKK
;

!"#'/$%&'$%7.D'('1*'$%7.D'0')1*'$%7.D::2
3
'''KKK
;



• Let’s say you want to something n times
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!"#'/$'('1*'$'0'%*'$::2

!"#'/$'(')*'$'0('%*'$::2

1')'F

)'F'H

%M H

!"#'/$'('1*'$'0('%*'$::2 1')'F'H

Wrong

Loop Idiom:  n times



Loop Idiom:  Alternating
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''''N""-'4#$%&O?&.#$?P'('&#B.*
''''!"#'/$%&'$'('1*'$'0'%B@*'$::2
''''3
''''''''$!'/4#$%&O?&.#$?P2
''''''''3
''''''''''''4#$%&!/5E52*
'''''''';
''''''''.-?.
''''''''3
''''''''''''4#$%&!/5Q52*
'''''''';
''''''''4#$%&O?&.#$?P'('<4#$%&O?&.#$?P*
'''';

EQEQEQEQ

%B@MR
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''''N""-'4#$%&O?&.#$?P'('&#B.*
''''!"#'/$%&'$'('1*'$'0'%B@*'$::2
''''3
''''''''S,L#'S'('4#$%&O?&.#$?P'T'UEU'M'UQU*
''''''''
''''''''4#$%&!/56S59'S2*

''''''''4#$%&O?&.#$?P'('<4#$%&O?&.#$?P*
'''';

EQEQEQEQ

%B@MR

Loop Idiom:  Alternating



Categories of Loops

13

• Read and process

• Validity checking

• Counting loop



Read and Process
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!"#$"%&'
()!*+$,#-%+.
/
$$0-!"#1,23"#+-$4$"%&5+-6$2.'
$$784"1,29:2;$<"%&.'

$$!"#$7=%4-+$>$"%&$?$"%&'
$$0-!"#1,29:$7=%4-+:$!7$9:$@"2;$"%&;$7=%4-+.'
A
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!""#$%&&'(")*+$,$-./&0

!""#$%&&'(")*+$,$-./&0
12)#&$3%&&'(")*+4
5
$$)*-$*/60$$
$$'.)*-7389*-&.$:$*/6!&.$3;$-"$</)-4=$840
$$>?:*738@A8B$C*/640
$$$$
$$)7$3*/6$,,$;4
$$5
$$$$%&&'(")*+$,$7:#>&0
$$D
$$&#>&
$$5
$$$$)*-$></:.&$,$*/6$E$*/60
$$$$'.)*-738@A$></:.&A$)>$@A$F*8B$*/6B$></:.&40
$$D
D



Validity Checking
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$%&'%B@*

3
'''4#$%&!/5V%&.#'L'4"?$&$Z.'%B@N.#M'52*
'''?SL%!/56759'W%B@2*
;

>>'O&'&,$?'4"$%&9'%B@'@B?&'N.'4"?$&$Z.

+,$-.'/%B@'0'12

4#$%&!/5V%&.#'L'4"?$&$Z.'%B@N.#M'52*
?SL%!/56759'W%B@2*



Counting
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!"#'/$%&'$'('1*'$'0'%B@*'$::2
3
''''4#$%&!/5678%59'$2*
;



How to Choose a Loop
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!"#'/$%&'$'('1*'$'0')1*'$::2
3
'''4#$%&!/5678%59'$2*
;

$%&'$'('1
+,$-.'/$'0')12
3
'''4#$%&!/5678%59'$2*
'''$::*
;



How to Choose a Loop
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•  !"# loop

• Well-defined number of iterations

• Counting loops

•  +,$-. loop

• Unknown number of iterations

• Validity checking

• Read and process



Nested $!s
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$!'/'/%B@'6'F2'(('1'2
3

4#$%&!/567'$?'.Z.%8%59'%B@2*

$!'/'/%B@'6'H2'(('1'2
3

4#$%&!/5$&U?'7$Z$?$N-.'N['H8%52*
;

;



Nested Loops

21

$%&'%B@*
+,$-.'/&#B.2
3
''4#$%&!/5V%&.#'L'%B@N.#M52*
''?SL%!/56759'W%B@2*
''''

;
>>'7"'?"@.&,$%A



Nested Loops

21

$%&'%B@*
+,$-.'/&#B.2
3
''4#$%&!/5V%&.#'L'%B@N.#M52*
''?SL%!/56759'W%B@2*
''''

;



Nested Loops
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$%&'?B@'('1*
!"#'/$%&'$'(')*'$'0('%B@*'$::2
3
''?B@':('$*
;
4#$%&!/5\,.'?B@'"!')'&"'67'$?'6759'%B@9'?B@2*

$%&'%B@*
+,$-.'/&#B.2
3
''4#$%&!/5V%&.#'L'%B@N.#M52*
''?SL%!/56759'W%B@2*
''''

;



Nested Loops
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$%&'?B@'('1*
!"#'/$%&'$'(')*'$'0('%B@*'$::2
3
''?B@':('$*
;
4#$%&!/5\,.'?B@'"!')'&"'67'$?'6759'%B@9'?B@2*

$%&'%B@*
+,$-.'/&#B.2
3
''4#$%&!/5V%&.#'L'%B@N.#M52*
''?SL%!/56759'W%B@2*
''''

;

Inner loop

Outer loop
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''''!"#'/$%&'D'('1*'D'0(']^_O]*'D::2
''''3
'''''''!"#'/$%&'['('1*'['0('`^_O]*'[::2
'''''''3
''''''''''4#$%&!/5/67967259'D9'[2*
''''''';
'''';

]^_O]M
`^_O]M F

H



22

''''!"#'/$%&'D'('1*'D'0(']^_O]*'D::2
''''3
'''''''!"#'/$%&'['('1*'['0('`^_O]*'[::2
'''''''3
''''''''''4#$%&!/5/67967259'D9'[2*
''''''';
'''';

DM 1]^_O]M
`^_O]M F

H
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''''!"#'/$%&'D'('1*'D'0(']^_O]*'D::2
''''3
'''''''!"#'/$%&'['('1*'['0('`^_O]*'[::2
'''''''3
''''''''''4#$%&!/5/67967259'D9'[2*
''''''';
'''';

DM [M1 1]^_O]M
`^_O]M F

H
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''''!"#'/$%&'D'('1*'D'0(']^_O]*'D::2
''''3
'''''''!"#'/$%&'['('1*'['0('`^_O]*'[::2
'''''''3
''''''''''4#$%&!/5/67967259'D9'[2*
''''''';
'''';

DM [M1 1 )]^_O]M
`^_O]M F

H



22

''''!"#'/$%&'D'('1*'D'0(']^_O]*'D::2
''''3
'''''''!"#'/$%&'['('1*'['0('`^_O]*'[::2
'''''''3
''''''''''4#$%&!/5/67967259'D9'[2*
''''''';
'''';

DM [M1 1 ) F]^_O]M
`^_O]M F

H



22

''''!"#'/$%&'D'('1*'D'0(']^_O]*'D::2
''''3
'''''''!"#'/$%&'['('1*'['0('`^_O]*'[::2
'''''''3
''''''''''4#$%&!/5/67967259'D9'[2*
''''''';
'''';

DM [M1 1 ) F]^_O]M
`^_O]M F

H H
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''''!"#'/$%&'D'('1*'D'0(']^_O]*'D::2
''''3
'''''''!"#'/$%&'['('1*'['0('`^_O]*'[::2
'''''''3
''''''''''4#$%&!/5/67967259'D9'[2*
''''''';
'''';

DM [M1 ) 1 ) F]^_O]M
`^_O]M F

H H
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''''!"#'/$%&'D'('1*'D'0(']^_O]*'D::2
''''3
'''''''!"#'/$%&'['('1*'['0('`^_O]*'[::2
'''''''3
''''''''''4#$%&!/5/67967259'D9'[2*
''''''';
'''';

DM [M1 ) 1 ) F
1

]^_O]M
`^_O]M F

H H
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''''!"#'/$%&'D'('1*'D'0(']^_O]*'D::2
''''3
'''''''!"#'/$%&'['('1*'['0('`^_O]*'[::2
'''''''3
''''''''''4#$%&!/5/67967259'D9'[2*
''''''';
'''';

DM [M1 ) 1 ) F
1 )

]^_O]M
`^_O]M F

H H



22

''''!"#'/$%&'D'('1*'D'0(']^_O]*'D::2
''''3
'''''''!"#'/$%&'['('1*'['0('`^_O]*'[::2
'''''''3
''''''''''4#$%&!/5/67967259'D9'[2*
''''''';
'''';

DM [M1 ) 1 ) F
1 ) F

]^_O]M
`^_O]M F

H H
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''''!"#'/$%&'D'('1*'D'0(']^_O]*'D::2
''''3
'''''''!"#'/$%&'['('1*'['0('`^_O]*'[::2
'''''''3
''''''''''4#$%&!/5/67967259'D9'[2*
''''''';
'''';

DM [M1 ) 1 ) F
1 ) F

]^_O]M
`^_O]M F

H H
H
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''''!"#'/$%&'D'('1*'D'0(']^_O]*'D::2
''''3
'''''''!"#'/$%&'['('1*'['0('`^_O]*'[::2
'''''''3
''''''''''4#$%&!/5/67967259'D9'[2*
''''''';
'''';

DM [M1 ) F 1 ) F
1 ) F

]^_O]M
`^_O]M F

H H
H
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''''!"#'/$%&'D'('1*'D'0(']^_O]*'D::2
''''3
'''''''!"#'/$%&'['('1*'['0('`^_O]*'[::2
'''''''3
''''''''''4#$%&!/5/67967259'D9'[2*
''''''';
'''';

DM [M1 ) F H 1 ) F
1 ) F
1 ) F
1 ) F

]^_O]M
`^_O]M F

H H
H
H
H

G
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ASS and C99

• ASS doesn’t use all C99 features by default

• ASS'Q?&7(SII

• ASS'Q?&7(SII'QaL--'Q"',.--"',.--"KS
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EEE
EEE
EEE
EEE

+$7&,M'H

,.$A,&M'G ,.$A,& rows
+$7&,'5E5 per row for all rows

''''!"#'/$%&'['('1*'['0',.$A,&*'[::2
''''3

''''''4#$%&!/58%52*
'''';

''''''''!"#'/$%&'D'('1*'D'0'+$7&,*'D::2
''''''''3
''''''''''''4#$%&!/5E52*
'''''''';
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E
EE
EEE
EEEE

,.$A,&M'G ,.$A,& rows
['5E5 in row [

''''!"#'/$%&'['('1*'['0',.$A,&*'[::2
''''3

''''''4#$%&!/58%52*
'''';

''''''''!"#'/$%&'D'('1*'D'0'[*'D::2
''''''''3
''''''''''''4#$%&!/5E52*
'''''''';
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E
EE
EEE
EEEE

,.$A,&M'G ,.$A,& rows
['5E5 in row [

''''!"#'/$%&'['(')*'['0(',.$A,&*'[::2
''''3

''''''4#$%&!/58%52*
'''';

''''''''!"#'/$%&'D'('1*'D'0'[*'D::2
''''''''3
''''''''''''4#$%&!/5E52*
'''''''';

()-based index)


