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1 Preface

� ³ö»âU :

oO@»AWKÇßüÞ , ä«IÛ«ó :

AWK AóÑMþÇÝD ?

AWK `£ºÑDÒ¡°ó ?

°ÏªÌÖtx¤AWKÑDºÒ¡ÎSÊ , »âUYÑ@ÇûãNíÊºdÒÎä

DÑÒc¨ ; UdÒÑLJ` , ¼¹¡Û¬se , dÒ¤ÃïÒÏÎºAWKykÎ

üO²H²nº¡ú . ³öAWKºüO , çÆ ,...¥øC¡º¡úh¬ýóþý¤

, HQªÌ¹á¶g{¡Éd\ . p¹sÆ , iýªÌbuÉ¡º¶ZaÇ|ÏÎ

AWKÓÑMÝD . Ø³ªÌ`ÛdÒW÷êß , H[`ÇßÄG .

� ªÌyýãÆUCIº :

a. UNIX ôÒUº²æÞ@Îò»§À .

Òp : É×sè , É×Æs Î pipe, I/O Redirection ¥§À

b. C y¥ºò»ykÎy{±îüO . 1

Òp :@printf(), while()...

� ÑÒÑØ :

»âUOHÇßüÞ°DnsÆè¡ , ªÌYÝn³öAWK¶ÐÔÉºÑÒÑ ,i

ÑÒUCâ»Ñ :

{ Alfred V. Aho, Brian W. Kernighan and Peter J. Weinberger, \The

AWK Programming Language", Addison-Wesley Publishing Com-

pany

{ Dale Dougherty, \sed & awk ", O`Reilly & Associates, Inc

1AWK üOÃ£h , Bä¤§j¡ÀP C y¥¤§Îk@P , »âU¤ïÓþüO§yk
ÎSÊ£A[Hc¾º¡ú , ªÌYý`s ,iÛæ½\Ûöº C y¥Ñy
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2 Overview of AWK

2.1 Why AWK

AWK O@Ø{¡y¥ . ¦ã³@ë{¡y¥`£º\à . ]AWKy¥ã³YÇ

SI , p : ÏÎ½¶¹ (Interpreter)£Ýýæs¶ ; ÜÆL¬O§À (Typeless), iÏÎ

årí}CºùÐ (Associative Array)...¥Sâ . ]¹ , ÏÎAWK¶g{¡ñ_ÏÎ

ä¦y¥ó²äKQB`ÙÉ¡ . AWKÙã³@ÇºØ\à , ÏoAWKÕóBzãê

ÆC (Record), æì (Field)¬AºêÆ ; ¹~ , AWKºØ³pipeº\à , iNBz¤º

êÆÇe¹~¡ºShellRO[HBz , ANShellROBzáºêÆÇ^AWK{¡ , o

ÓSI]ÏoAWK{¡ÜeöÏÎtÎê½ .

ÑóAWKã³WzSâ , bÝDBzºL{ , i´öÏÎAWKÓ¶g@Çpuã ;

oÇpuãÃDÎÓÑMãÓjÝD , ¦ÌuÓOêtÑMÝDL{ºYÇ¤â , iÇÑ

ShellÒ£ÑºpipeNêÆöÝnÇe¹£PºpuãiæBz , HÑMãÓjÝD . o

ØÑDè¡ , ÏooÇpuãi]£PÝDÓQ«ÐÕXÎÏÎ (reuse); ]iÇ¹è¡Ó

ýæúÕj{¡ì¬ºiæÊP¿TÊ , NÓYÝnûªºõæt×ÉAÎCy¥Óïg

. oOAWKÌ`Q³Î§B . Yà``p¹BzÝD , ªÌiHHóªº¤×ÓäÒâH

ºÝD , Ó£|QëdóÓ`º¡÷ . »âU°AWKJùºÇßüÞ , äºeNýjÕp

ó¶gAWK{¡ , ¼CJi@BÑDè¡º³ÎêÒ , o¡ÀNdÝUNIXi¥âU¤

AæQ× .

2.2 How to get AWK

@ëºUNIX@~tÎ , »Yþ³AWK. £PºUNIX@~tÎÒþºAWKä©»ç

£ÉÛP . YªÌÒÏÎºtÎW¼þ³AWK, izL anonymous ftp ìUCaèú

o :

phi.sinica.edu.tw:/pub/gnu

ftp.edu.tw:/UNIX/gnu

prep.ai.mit.edu:/pub/gnu
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2.3 How AWK works

°KóÑÀAWK{¡[c , Î³öNy (terminology), ýH@Óûu~êÉ ( emp.dat

), Ó[H¶Ð .

A125 Jenny 100 210
A341 Dan 110 215
P158 Max 130 209
P148 John 125 220
A123 Linda 95 210

É×¤UæìÌ¸° ûu ID, mW , ~êv ,Î êÚuÉ . ID¤ºÄ@X

°¡ùÑOX . \A","P"ÀOíÜ\ÕË"Î\]Ë"¡ù .

»p`Û«ó¡úAWK{¡ºDn[cÎu@ìz , Ãï@Ç«nºWü²H²nºÑ

À. Ño¡Àºe , ªÌié|XAWKy¥ºDnë«ÎAWKPä¦y{¡¥ºt§

B. °Kó¡ú , HøCè¡¡úóá .

� Wüwq

1. êÆC (Record) : AWKqêÆÉWªúêÆºò»æì .

HWCÉ× emp.dat °Ò , AWKªJº

Ä@§êÆCO "A125 Jenny 100 210"

ÄG§êÆCO "A341 Dan 110 215"

@ëÓ¥ , @§êÆCÛíóêÆÉWº@æêÆ .

(ÑÒ : þý B ºØÜÆ\RS" )

2. æì (Field) : °êÆCWQÀj}ºlrê .

HêÆC\A125 Jenny 100 210"°Ò ,

Ä@æ ÄGæ ÄTæ Ä|æ

\A125" \Jenny" 100 210

@ëOHÅÕr¸ÓÀjÛFºæì . ( ÑÒ : þý D ºØÜÆ\FS" )
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� póõæAWK

óUNIXºROCWäJÑpUCæ¡ºüO : ( \$"íShellROCWº£ÜÅ¹ )

$ awk 'AWK{¡ ' êÆÉÉW

hAWK|ýs¶Ó{¡ , MáõæÓ{¡ÓBzÒüwºêÆÉ .

(WCè¡Y½µâ{¡gbUNIXºROCW )

� AWK{¡ºDn²c :

AWK{¡¤DnykO Pattern f Actions g, G`£§AWK{¡ä¬Ap

U :

Pattern1 f Actions1 g

Pattern2 f Actions2 g

......

Pattern3 f Actions3 g

� Pattern O°ò ?

AWK iµü\h£P¬Aº Pattern. @ë`ÏÎ \öYP_¡"(Relational

expression) Óí¨ Pattern.

Òp :
x > 34 O@ÓPattern, P_ÜÆ x P 34 O_sb jó ºöY .
x == y O@ÓPattern, P_ÜÆ x PÜÆ y O_sb ¥ó ºöY .

W¡¤ x >34 , x == y KOå¬ºPattern.

AWK £Ñ C y¥¤`£ºöYBâ¸ (Relational Operators) p >, <,

>=, <=, ==, !=.

¹~ , AWK Ù£Ñ ~ (match) Î !~(not match) GÓöYBâ¸ (ù@ ). ä

ÎkP[qpU :

Y A í@rê , B í@ Regular Expression

A ~ B P_ rêA ¤O_ ]t àXó (match)B¡Ëºlrê .
A !~ B P_ rêA ¤O_ ¼]t àXó (match)B¡Ëºlrê .

Òp :

\banana" ~ /an/ ãÓO@ÓPattern.

]°\banana"¤t³imatch /an/ºlrê , G¹öY¡
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¨ß (true),

ãÓPatternºÈ]O true.

ÛöÓ`ÐÑÒ þý A Patterns, þý E Regular Expression

ù @ : ³ÖÆAWK×Û , â ~, !~ í¨t@þº Operator, Ã£ø°@Ø Rela-

tional Operator. »âU¤NoâÓBâ¸í¨@Ø Relational Opera-

tor.

� Actions O°ò ?

Actions OÑ\hAWKüOc¨ . ÓAWKºüOP C y¥¤ºüOQÀþü .

Òp :

AWKº I/OüO : print, printf( ), getline..

AWKº y{±îüO : if(...)f..g elsef..g, while(...)f...g...

(ÐÑÒ þý B | \Actions" )

� AWK póBz Pattern f Actions g ?

AWK |ýP_ (Evaluate) Ó Pattern §È , Y Pattern P_ (Evaluate)á

§È° true(Î£°0ºÆr ,Î£OÅºrê ), h AWK NõæÓ Pattern Òï

³º Actions.

Ï§ , Y Pattern §È£° true, hAWKN£õæÓ Pattern Òï³º Ac-

tions.

Òp : YAWK{¡¤³UCâüO

50 > 23 f print "Hello! The word!!" g

"banana" ~ /123/ f print "Good morning !" g

AWK|ýP_ 50 >23 O_¨ß . ]°Ó¡¨ß , ÒHAWKNLX

"Hello! The word!!". Ót@ Pattern ° "banana" ~/123/, ]°

"banana" º¼t³ôólrêi match /123/, Ó Pattern §È°

false, GAWKN£|LX "Good morning !"

� AWK póBz f Actions g ºyk? ( ÊÖPattern¡À )

³Éyk Pattern f Actions g¤, Pattern ¡ÀQÙ¤ , uÑ fActionsg.

oØ¡ÎíÜ \LøóõæoÓ Actions".

� AWK ºæìÜÆ
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AWK ÒºØºæìÜÆÎä[NpU :

æìÜÆ [N

$0 °@rê , äºe°Øe AWK ÒªJºêÆC .

$1 Ní $0 WÄ@ÓæìºêÆ .

$2 Ní $0 WÄGæÓìºêÆ .
... älþÀ

ªJêÆCÉ , AWKpó×¿ (update)oÇºØºæìÜÆ

1. í AWK qêÆÉ¤ªú@§êÆCÉ , AWK |ÏÎºØÜÆ $0 ©HO

ý.

2. Cí $0 Q§ÊÉ (Òp : ªJsºêÆC Î ÛæÜó $0,...)

AWK |ßè«sÀR $0 ºæì¡p , ÃN $0 WUæìºêÆÎ $1, $2,

..©HOý .

� AWKººØÜÆ (Built-in Variables)

AWK £ÑF\hºØÜÆ , ÏÎÌó{¡¤iÏÎoÇÜÆÓúoÛöêT .

`£ººØÜÆ³ :

ºØÜÆ [N

NF (Number of Fields)°@ãÆ , äÈí$0WÒsbºæìÆØ .
NR (Number of Records)°@ãÆ , äÈíAWKwªJºêÆCÆØ .

FILENAME AWK¿bBzºêÆÉÉW .

Òp : AWK qêÆÉ emp.dat ¤ªJÄ@§êÆC

"A125 Jenny 100 210" §á , {¡¤ :

$0 §ÈNO "A125 Jenny 100 210"
$1 §È° "A125" $2 §È° "Jenny"
$3 §È° 100 $4 §È° 210
NF §È° 4 $NF §È° 210
NR §È° 1 FILENAME §È° \emp.dat"

� AWKºu@y{ :

õæAWKÉ , ¦|ÏÆiæUC|BJ .

1. ÛÊqüwºêÆÉ¤ªú@§êÆC .

2. ÛÊós (Update)ÛöººØÜÆ§È . p : NF, NR, $0...

3. v¸õæ{¡¤ Ò³ º Pattern f Actions g üO .
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4. íõæ¹{¡¤Ò³ Pattern f Actions g É, YêÆÉ¤Ù³¼ªúº

êÆ , hÏÐõæBJ1ìBJ4.

AWK|ÛÊ«ÐiæWz4ÓBJ , ÏÎÌ£·ó{¡¤¶goÓjé (Loop).
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3 How to Compute and Print Certain Fields

AWK BzêÆÉ , ¦|ÛÊqêÆÉ¤@¸ªú@§Oý , Ã|NÓêÆÁÀ¨

@ÓÓºæì ; {¡¤iÏÎ $1, $2,... ½µúoUÓæìººe . oÓSâýÏÎÌö

óÎ AWK ¶g reformatter ÓïÜêÆæ¡ .

dÒ : HÉ× emp.dat °Ò , pâCH³ouêÃCLøí .

ÀR : AWK |Ûæ@¸ªJ@CêÆ , G{¡¤ÈÝiD AWK póBzÒªJºêÆ

C.

õæpURO : ( $ íUNIXROCWº£ÜÅ¹ )

$ awk 'f print $2, $3 * $4 g' emp.dat

õæ²GpU :

ÃõX{ :

Jenny 21000

Dan 23650

Max 27170

John 27500

Linda 19950

¡ ú :

1. UNIXROCW , õæAWKºyk° :

$ awk 'AWK{¡ ' ýBzºêÆÉÉW .

»dÒ¤º {¡¡À ° f print $2, $3 * $4 g . â{¡móROCÉ , {¡

§eá·H ' Aí .

2. emp.dat °üw¹Ó{¡BzºêÆÉÉW .

3. »{¡¤ÏÎ : Pattern f Actions g yk .

Pattern Actions

print $2, $3 * $4

Pattern ¡ÀQÙ¤ , íLôóîøó . GAWKªJC§êÆCá£NLøó

õæoÓ Actions.
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4. print °AWKÒ£ÑºéXüO , |NêÆéXì stdout(Ãõ ). print ºÑ

Æ¡¼¹H \," j} , LXêÆÉ¼¹¡|HÅÕj} .

(ÑÒ þý D ºØÜÆOFS)

5. NWzº {¡¡À xsóÉ× pay1.awk ¤. õæROÉAüwAWK {¡É

§ÉW . oOõæAWKºt@Øè¡ , SOAÎó{¡ûjº¡p , äykpU :

$ awk -f AWK{¡ÉW êÆÉÉW

GõæUCâRO ,N£ÍPËº²G .

$ awk -f pay1.awk emp.dat

$ awk ' f print $2, $3 * $4 g ' emp.dat

ªÌiÏÎ\-f"ÑÆ ,ýAWKD{¡ÏÎä¦Èt AWKçÆ ºÉ×¤ºçÆ

äykpU :

$ awk -f AWKD{¡ÉW -f AWKçÆÉW êÆÉÉW

(³ö AWK ¤çÆ§ÅiPÏÎó 7.4 ¤¡ú )

6. AWK¤]£ÑP C y¥¤þüÎkº printf() çÆ . ÏÎÓçÆii@B±î

êÆºéXæ¡ .

sèt@ÓAWK{¡pU , ÃúW° pay2.awk

f printf("%6s Work hours: %3d Pay: %5dnn", $2, $3, $3*$4) g

õæUCRO

$ awk -f pay2.awk emp.dat

õæ²GÃõX{ :

Jenny Work hours: 100 Pay: 21000

Dan Work hours: 110 Pay: 23650

Max Work hours: 130 Pay: 27170

John Work hours: 125 Pay: 27500

Linda Work hours: 95 Pay: 19950
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4 Selection by Text Content and by Comparsion

Pattern f Action g °AWK¤ÌDnºyk . YY Pattern§È°uhõ

æ¦áèºAction. AWK¤`ÏÎ \öYP_¡ "(Relational Expression)Óí

¨ Pattern.

AWK¤£F >, <, ==, != ,... ¥öYBâ¸ ( Relational Operators )~

, t~£Ñ ~ (match), !~ (Not Match) GÓöYBâ¸ . QÎoâÓBâ¸ , iP

_YrêO_]tàÅXÒüw Regular Expression ºlrê .

ÑóoÇSÊ , ÜeöÏÎAWKÓ¶gÝnrêñï , P_º{¡ .

dÒ : ÓWÒ ,

1. ÕË¡ùûuÕ~5%,(ÕË¡ùûu§ ID.YH\A"}Y )

2. Ò³ûuÌá§~êvY´Có100, hH100p .

3. ¶gAWK{¡CLsºûu~êvøí .

ÀR :

oÓ{¡·ýP_ÒªJºêÆCO_Xóüwøó , AiæYÇÊ@ . AWK¤

Pattern f Actions g ºykw[\oØ \if ( øó ) f Ê@ g "º [c .

sgpU§{¡ , ÃúW adjust1.awk

$1 ~ /^A.*/ f $3 *= 1.05 g

$3 < 100 f $3 = 100 g

f printf("%s %8s %dnn", $1, $2, $3) g

õæUCRO :

$ awk -f adjust1.awk emp.dat

²GpU :

ÃõX{ :

A125 Jenny 105

A341 Dan 115

P158 Max 130

P148 John 125

A123 Linda 100
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¡ ú :

1. AWKºu@{ÇO :

qêÆÉ¤C¸ªJ@§êÆC , ÌÇõæ¹{¡¤Ò³ºPatternf Action güO

Pattern Actions

$1 ~ /^A.*/ f $3 *= 1.05 g

$3 < 100 f $3 = 100 g

f printf("%s %8s %dnn",$1,$2,$3) g

AqêÆÉ¤ªiU@§Oý~òiæBz .

2. Ä@Ó Pattern f Action gO:

$1 ~ /^A.*/ f $3 *= 1.05 g

$1 ~ /^A.*/ O@ÓPattern, ÎÓP_Ó§êÆCºÄ@æO_]tH\A"}Y

ºlrê . ä¤ /^A.*/ O@ÓRegular Expression, ÎHíÜôóH\A"}Yº

rê . (³ö Regular Expression §Îk ÑÒ þý E ).

Actions ¡À° $3 *= 1.05 . $3 *= 1.05 P $3 = $3 * 1.05 NqÛP . Bâ

l\*=" §ÎkhP C y¥¤@Ë . ¹áP C y¥¤ÎkÛPºBâlÎykN

£©Øz .

3. ÄGÓ Pattern f Actions g O:

$3 <100 f $3 = 100 g

YÄTæºêÆºe (í~êv )pó100, hÕã°100.

4. ÄTÓ Pattern f Actions g O:

f printf("%s %-8s %dnn",$1, $2, $3 ) g

Ù¤FPattern(LøóõæActions), GÒ³êÆCÕãáºêÆ£NQLX .
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5 Arrays in AWK

AWK{¡¤¹\ÏÎrêíµ}CºùÐ (index). QÎoÓSâQÀ³UóêÆÎ

pu@ . (ÏÎrêíùÐº}CÙ° Associative Array)

ºýØß@ÓêÆÉ , ÃúW° reg.dat. ¹°@ÇÍùUºêÆÉ ; Ä@æ°ÇÍmW

, äá°ÓÍÒ×Ò{ .

Mary O.S. Arch. Discrete
Steve D.S. Algorithm Arch.
Wang Discrete Graphics O.S.
Lisa Graphics A.I.
Lily Discrete Algorithm

AWK¤}CºSÊ

1. ÏÎrêí}CºùÐ (index).

2. ÏÎ}Ce£·Åi}CWÙÎäjp .

Òp : ÆæÎ}CÓOý reg.dat ¤UùÒ{º×ÒHÆ .

o¡p ,³GµêT²·xs :

(a) Ò{WÙ , p : \O.S.",\Arch.".. ,@³þÇÒ{ÆeÃ£úT .

(b) UÒ{º×ÒHÆ . p : ³XÓH×\O.S."

bAWK¤unÎ@Ó}CNiPÉOýWCêT . äèkpU :

ÏÎ@Ó}C Number [ ] :

* HÒ{WÙí Number[ ] ºùÐ .

* H Number[ ] ¤£PùÐÒïMº¸ÀNí×ÒHÆ .

Òp :

³2ÓÇÍ× \O.S.", hH Number[\O.S."] = 2 í§ .

Y×\O.S."ºHÆW[@H ,

h Number[\O.S."] = Number[\O.S."] + 1

Î Number["O.S."]++ .

3. póúX}C¤xsºêT

H C y¥°Ò , Åi int Arr[100]; §á , YQo¾ Arr[ ]¤ÒxsºêÆ , u
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·Î@Ójé , p :

for(i=0; i<00; i++) printf("%dnn", Arr[i]);

Yi . W¡¤ :

}C Arr[ ] ºùÐ : 0, 1, 2,..., 99

}C Arr[ ] ¤UùÐÒï³ºÈ : Arr[0], Arr[1],...Arr[99]

ý AWK ¤ÏÎ}CÃ£·ÆýÅi . Hè~ÏÎº Number[ ] Ó¥ , {¡õæ

e, Ã£¾NÓ³þÇÒ{WÙiàQí¨ Number[ ] ºùÐ .

AWK £ÑF@ÓüO , ÇÑÓüOAWK|ÛÊäM}C¤ÏÎLºÒ³ùÐ . H

Number[ ] °Ò , AWKN|äì \O.S.", \Arch."",...

ÏÎÓüOÉ , ·üwÒnäMº}C , Î@ÓÜÆ . AWK|ÏÎÓºÜÆÓOý

q}C¤äìºC@ÓùÐ . Òp

for( course in Number ) f....g

üwÎ course ÓOý AWK q Number[ ] ¤ÒäìºùÐ . AWKCäì@Ó

ùÐÉ , NÎ course OýÓùÐ§ÈBõæf....g¤§üO . ÇÑoÓè¡Kiú

X}C¤xsºêT .(Ô£UÒ )

dÒ : ÎpUì×ÒHÆ ,ÃLX²G .

ØßpU{¡ ,ÃúW° course.awk :

f for( i=2; i<NF; i++) Number[$i]++ g

END f for( course in Number)

printf("%-10s %dnn", course, Number[course] )

g

õæUCRO :

$ awk -f course.awk reg.dat

õæ²GpU :

Discrete 3

D.S. 1

O.S. 2

Graphics 2
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A.I. 1

Arch. 2

Algorithm 2

¡ ú :

1. o{¡]tGÓPattern f Actions güO .

Pattern Actions
f for( i=2; i<NF; i++) Number[$i]++ g

END f for( course in Number) printf("%-10s %dnn",
course, Number[course] ) g

2. Ä@ÓPattern f Actions güO¤Ù¤FPattern ¡À . GHÛC§êÆCºª

JäActions¡ÀNv¸LøóQõæ .

HAWKªJÄ@§êÆ \Mary O.S. Arch. Discrete" °Ò ,

]°Ó§êÆ NF = 4(³4Óæì ), GÓ Action º for Loop¤ i = 2,3,4.

i $i Ìì Number[$i] Number[$i]++ §á
2 \O.S." AWK default Number[\O.S"]=0 1
3 \Arch." AWK default Number[\Arch"]=0 1
4 \Discrete" AWK default Number[\Discrete"]=0 1

3. ÄGÓ Pattern f Actions güO¤

* END°AWK§Odr , °Pattern§@Ø .

* END¨ß (äÈ° true)ºøóO :

\AWKBz¹Ò³êÆ , YN÷}{¡É ."

`ªJêÆCÉ , ENDÃ£¨ß , GäáºActionsÃ£Qõæ ; ß³íAWKª

¹Ò³êÆÉ , ÓActions~|Qõæ ( `N ,£ÞêÆC³hÖ§ , ENDÈbÌá

~¨ß , GÓActionsÈQõæ@¸ .)

BEGIN P END ³Iþü , OAWK¤t@ÓOdº Pattern.

ß@£PºO :

\H BEGIN ° Pattern º Actions ó{¡@}lõæÉ , Qõæ@¸ ."

4. NF °AWKººØÜÆ , ÎHíÜAWK¿BzºêÆpC¤ , Ò]tºæìÓÆ .
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5. AWK{¡¤Yt³H $ }YºÛwÜÆ , £NHpUè¡ÑÀ :

H i = 2 °Ò , $i = $2 íÄGÓæìêÆ .

( êÚW , $ b AWK ¤°@Bâ¸ (Operator), ÎHúoæìêÆ .)

16



6 Making Shell Command in an AWK Program

AWK{¡¤¹\IsShellüO . Ã£ÑpipeÑMAWKPtÎ¡êÆÇ¼ºÝD

. ÒHAWKÜeöÏÎtÎê½ . ªÌiQÎoÓSâÓ¶gYÇAÎºtÎuã .

dÒ : g@AWK{¡ÓCLXuWHÆ .

NUC{¡ØÉ , RW° count.awk

BEGIN f

while ( "who" | getline ) n++

print n

g

ÃõæUCRO :

$ awk -f count.awk

õæ²GN|LXØeuWHÆ

¡ ú :

1. AWK {¡Ã£@wnBzêÆÉ . H»ÒÓ¥ , ÈéJ{¡É count.awk , ¼é

JôóêÆÉ .

2. BEGIN M END P°AWK¤§Ø@ Pattern. H BEGIN ° Pattern§Actions,u³

bAWK}lõæ{¡ ,|¼}ÒôóéJÉe , Qõæ@¸ .(`N : uQõæ@¸ )

3. \|" ° AWK ¤íÜ pipeºÅ¹ . AWK â pipe§eºrê"who"í¨ShellW

ºRO , ÃNÓROe¹Shellõæ , õæº²G (ìý³óÃõLXÌ )hÇÑpipee

iAWK{¡¤ .

4. getline °AWKÒ£ÑºéJüO .

äykpU :

yk ÑóBªúêÆ êÆªJámó

getline var< �le Òüwº �le ÜÆ var(varÙ¤É ,íÜmó$0)
| getline var pipe ÜÆ var(varÙ¤É ,íÜmó$0)

getline var £ ù@ ÜÆ var(varÙ¤É ,íÜmó$0)

ù@ : í Pattern ° BEGIN Î END É, getline NÑ stdin ªúêÆ , _h

ÑAWK¿BzºêÆÉWªúêÆ .

17



getline @¸ªú@æêÆ ,
Yªú¨\h return 1,

Yªú¢Ñh return -1,

YJìÉ×²ô (EOF), hreturn 0;

»{¡ÏÎ getline Ò return ºêÆ Óµ° while P_jé±îºøó .

YÇAWK©»ûÂ ,Ã£e\ÏÎÌïÜ $0 §È . oØ©º AWK õæ»{¡É

|£ÍError, ªÌió getline §ámW@ÓÜÆ (p¹ , getline ªiÓºêÆK

£|Qmó $0 ), Î½µïÎgawkKiÑM .
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7 A Pratical Example

»`NÜd@ÓÎpWZìFÉ¡Îðì¸Æº{¡ .

o{¡CéQõæÉNªJGÓÉ× :

ûuíéìZÉ¡ºêÆÉ ( pUC§ arr.dat )

sñûuíëðìÖp¸ÆºÉ× .

í{¡õæõ¹¦áNósÄGÓÉ×ºêÆ (ðì¸Æ ), ÃCLíéºøí . o{¡

NÀ¨UCÆp`vB¹¨ , äjõpU :

7.1 óìZêÆÉ arr.dat §eÝW[@CïY "ID Number Arrvial Time"

, Ã£ÍøíéXìÉ× today rpt1 ¤"

< bAWK¤póNêÆéXìÉ× >

7.2 N today rpt1 W§êÆöûuN¹ÆÇ , Ã[ùõæíé§éÁ ; £ÍÉ× to-

day rpt2

< AWK¤póBÎtÎê½ÎAWK¤Pipe§SÊ >

7.3 < NAWK{¡]tb@Ó shell scriptÉ×¤ >

7.4 ó today rpt2 CéøíW , ðìÌ§e[W"*", Ã[ùíé¡ìZÉ¡ ; £Í

É× today rpt3

<AWK¤póïÜæìÁÎè¡ , wqçÆ , ÎçÆIs >

7.5 qÉ×¤ªúíëðì¸Æ , ÃÚÚíéXÔ¬pósðìÖpÆ .

< ÏÎÌóAWK¤póªúÉ×êÆ >

Y½qäûuìÔÉ¡ÉpU , úW° arr.dat . É×¤Ä@æ°ûuN¹ , ÄGæ°

ìFÉ¡ . »dÒ¤ , NÏÎÓÉ×°êÆÉ .

1034 7:26

1025 7:27
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1101 7:32

1006 7:45

1012 7:46

1028 7:49

1051 7:51

1029 7:57

1042 7:59

1008 8:01

1052 8:05

1005 8:12
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7.1 Redirecting Output to Files

AWK¤Ã¼£Ñp C y¥¤§ fopen() üO , ]¼³ fprintf() É×éX§ü

O. ýAWK¤ôóéXçÆ§áÒiÇÑÏÎP UNIX ¤þüº I/O Redirection

, NéXºêÆ Redirect ìüwºÉ× ; äÅ¹´° > (éXì@Ós£ÍºÉ× ) Î

>> ( append éXºêÆìÉ×½Ý ).

Ò : óìZêÆÉ arr.dat §eÝW[@CïYpU : "ID Number Arrival Time"

, Ã£ÍøíéXìÉ× today rpt1 ¤

ØßpUÉ×ÃúW° reformat1.awk

BEGIN f print \ ID Number Arrival Time" > \today rpt1"

print \==========================="> \today rpt1"

g

f printf(" %s %snn", $1,$2 ) > "today rpt1" g

õæ :

$ awk -f reformat1.awk arr.dat

õæáN£ÍÉ× today rpt1 , äºepU :

ID Number Arrival Time

============================

1034 7:26

1025 7:27

1101 7:32

1006 7:45

1012 7:46

1028 7:49

1051 7:51

1029 7:57

1042 7:59

1008 8:01

1052 8:05

1005 8:12
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¡ ú :

1. AWK{¡¤ , É×WÙ today rpt1 §eá·H " Aí , íÜ today rpt1 °@

rê`Æ . Y¼H" Aí , h today rpt1 NQAWKÑÀ°@ÓÜÆWÙ .

bAWK¤ôóÜÆÏÎ§e , Ã£·ÆýÅi . äìlÈ°Årê (Null string) Î 0.

]¹{¡¤Y¼H " N today rpt1 Aí , h today rpt1 NO@ÜÆ , äÈNO

Årê , o|óõæÉy¨ù~ (Unix Lk°z}Ò@ÓHNull String°ÉWºÉ× ).

* ]¹bsè AWK{¡É , ·æ~dß . ]°YVùÜÆWÙ , AWKbs¶{¡É

|{°O@sºÜÆ , Ã£|î± . p¹¹¹|y¨ Runtime Error.

2. BEGIN °AWKºOdr , O Pattern º@Ø .

H BEGIN ° Pattern º Actions óAWK{¡èQõæ|¼ªúêÆÉQõæ@¸

, ¹áK£AQõæ .

3. ªÌÎ\±o»{¡¤º I/O RedirectionÅ¹³ÏÎ \>>" (append) ÓD \>".

* »{¡¤YÏÎ \>" NêÆ«Éì today rpt1 , AWKÄ@¸õæÓüOÉ

|£Í@ÓsÉ today rpt1 , äáAõæÓüOÉhâêÆ appendì to-
day rpt1 É½ , ÃDCõæ@¸N«}@ÓsÉ .

* YÄÎ ">>"ät§ÈbÄ@¸õæÓüOÉ , Ywsb today rpt1 h AWK

N½µâêÆappendbìÉ×§½À .

* o@I , PUNIX¤ºÎk£P .
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7.2 Using System Resources

AWK {¡¤ÜeöÏÎtÎê½ . o]Aó{¡¤~sÎ Shell ROÓBz{¡
¤º¡ÀêÆ ; ÎóIs Shell ROáNä£Í§²Gæ^ AWK {¡ (£ÝN²GÈs
óYÓÉ× ). oL{DOÇÑ AWK Ò£Ñº pipe (öM³Çþü Unix ¤º pipe,
ýSÊ³Ç£P ), Î@Óq AWK ¤Is Unix º Shell command ºykÓF¨ .

Ò : ÓWD , NêÆöûu IDÆÇáAéXìÉ× today rpt2 , ÃóíYþ[õæÉ
ºéÁ .

À R :

1. AWK £ÑP UNIX Îkñüº pipe, äO¹ç° \|". äÎkÎ[NpU :
AWK{¡¤iµüUCâyk :

a. yk AWK output üO | \Shell µüºRO"
( p : print $1, $2 | "sort +1n" )

b. yk \Shell µüºRO" | AWK input üO
( p : "ls " | getline )

ù : AWK input üOu³ getline @Ó .
AWK output üO³ print, printf() GÓ .

2. ó a yk¤ , AWKÒéXºêÆNàe¹ Shell, Ñ Shell ºROiæBz .

HWÒÓ¥ , print ÒLXºêÆNgÑ Shell RO \sort +1n" ÆÇáAe¹Ã
õ(stdout).

WCAWK{¡¤ , \print $1, $2" iàÏÐõæÜh¸ , äLXº²GNýÈsó
pipe ¤, ¥ìÓ{¡²ôÉ , ~|@Öiæ \sort +1n".

·`NGI : £× print $1, $2 QõæX¸ ,

\sort +1n" § õæÉ¡O \AWK{¡²ôÉ",
\sort +1n" § õæ¸ÆO \@¸".

3. ó b yk¤ , AWKNýsÎ Shell RO . äõæ²GNgÑ pipe eJAWK{¡

HWÒÓ¥ , AWKýO Shell õæ \ls", Shell õæáN²Gsó pipe, AWKü
O getline Aq pipe ¤ªúêÆ .

ÏÎ»ykÉ³dß : HWÒÓ¥

23



AWK \ßè"Is Shell Óõæ \ls", õæ¸ÆO@¸ .
getline hiàõæh¸ (Ypipe¤sbhæêÆ ).

4. £WC a, b Gyk~ , AWK{¡¤¦BYX{³ "date", "cls", "ls"... ¥rê ,
AWKuí¨@ërêBz§ .

ØßpUÉ×ÃúW° reformat2.awk

# {¡ reformat2.awk
# o{¡ÎHmßAWK¤ºpipe

BEGIN f
"date" | getline # Shell õæ \date". getline úo²GÃ H$0Oý

print " Today is " , $2, $3 > "today rpt2"

print "=========================" > "today rpt2"

print \ ID Number Arrival Time" > \today rpt2"

close( "today rpt2" )

g

f printf( " %s %snn", $1 ,$2 )| "sort +2n >> today rpt2" g

õæpURO :

$ awk -f reformat2.awk arr.dat

õæá , tÎ|ÛÊN sort áºêÆ[ ( Append; ]°ÏÎ \>>") ìÉ× to-

day rpt2 ½Ý . today rpt2 ºepU :

Today is Sep 17

=========================

ID Number Arrival Time

1005 8:12

1006 7:45

1008 8:01

1012 7:46

1025 7:27

1028 7:49

1029 7:57

1034 7:26

1042 7:59

1051 7:51

24



1052 8:05

1101 7:32

¡ ú :

1. AWK{¡ÑTÓDn¡Àc¨ :

i. Pattern f Action g üO

ii. çÆDé . Òp : function double( x )f return 2*x g (ÑÒÄ11` Re-
cursive Program )

iii. Comment ( H # }YÑO§ )

2. AWK ºéJüO getline, C¸ªú@CêÆ . Ygetline§á¼µôóÜÆ , hÒ
ªJ§êÆNH$0 öý , _hHÒüwºÜÆxs§ .

H»ÒÓ¥ :
õæ "date" | getline á,
$0 §È° "Wed Aug 17 11:04:44 EAT 1994"

í $0 §ÈQósÉ , AWKNÛÊósÛöººØÜÆ , p : $1,$2,..,NF.
G $2 §ÈN°"Aug", $3§ÈN°"17".

(³ÖÆÂ©§AWK£¹\YÏÎÌÛæós (update)$0§È ,ÎÌupdate$0É ,
¦£|ÛÊós $1,$2,..NF. o¡pU , iïÎgawk,Înawk. _hÏÎÌ]i
ÛæHAWKrêçÆ split()ÓÀj$0WºêÆ )

3. »{¡¤ printf() üO|Qõæ12¸ ( ]°³arr.dat ¤³12§êÆ ), ýªÌ£Î
áßêÆQ«Æ sortF12¸ . íAWK²ôÓ{¡É~| close oÓ pipe , ¹É~
No12§êÆ@¸e¹tÎ , ÃIs "sort +2n >> today rpt2" Bz§ .

4. AWK£Ñt@ÓsÎShellROºèk , YÏÎAWKçÆ

system("shellRO")

Òp :

awk '
BEGINf

system("date > date.dat")
getline < date.dat
print "Today is ", $2, $3

g

'

ýÏÎ system( "shell RO" ) É , AWKLk½µNõæ¤º¡ÀêÆéX¹
Shell RO . B Shell ROõæº²G]Lk½µéJìAWK¤ .
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7.3 Execute AWK Programs

»p`¤yzpóNAWK{¡½µgb shell script §¤ . ¹áÏÎÌõæ

AWK {¡É , N£ÝnC¸£äJ \awk -f program data�le ". script ¤Ù
i]tä¦ Shell RO , p¹óiW[õæL{ºÛÊÆ .

Øß@Ó²æºAWK{¡ mydump.awk , pU :

f print g

oÓ{¡õæÉ|âêÆÉººe print ìÃõW ( Pcat\Îþü ).
print §á¼µôóÑÆÉ , íÜ \print $0".

YýõæÓAWK{¡ , ÓLXÉ× today rpt1 Î today rpt2 ººeÉ , ²·ó
UNIX ºROCWõæUCRO :

è¡@ $ awk -f mydump.awk today rpt1 today rpt2

è¡G $ awk 'f print g' today rpt1 today rpt2

ÄGØè¡YNAWK{¡½µgb Shell ºROCW , oØè¡ÈAXûu
ºAWK{¡ .

è¡T ØßpU§ shell script, ÃúW° mydisplay ,

awk ' # `N , awk P ' §¡·³ÅÕj}
f print g

' $* # `N , ' P $* §¡·³ÅÕj}

õæ mydisplay §e , ·ýN¦ï¨iõæºÉ× (¹BJ¹á£AØz ).
ÐõæpURO :

$ chmod +x mydisplay

¹áÏÎÌNi½µâ mydisplay í¨üO , ÓdisplayôóÉ× .

Òp :

$ mydisplay today rpt1 today rpt2
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¡ ú :

1. bscriptÉ× mydisplay ¤, üO\awk"PÄ@Ó ' §¡·³Åæ (Shell¤ÃL\
awk' "üO ).

Ä@Ó ' ÎHq¾ Shell äá°AWK{¡ .
ÄGÓ ' híÜ AWK {¡²ô .

GAWK{¡¤@ßH"AírêÎr¸ , Ó£ÏÎ ' , HKShellVc .

2. $* ° shell script¤§Îk , ¦iÎHNíROCW \mydisplay §áºÒ³ÑÆ
".
Òpõæ :

$ mydisplay today rpt1 today rpt2

ÆêW Shell wýâÓüOà«¨ :

awk '

{ print }

' today_rpt1 today_rpt2

»Ò¤ , $* ÎHNí \today rpt1 today rpt2". bShellºyk¤ , iÎ $1 Ní
Ä@ÓÑÆ , $2 NíÄGÓÑÆ . í£TwROCWºÑÆÓÆÉ , iÏÎ $* í§ .

3. AWKROCWiPÉüwhÓêÆÉ .

H $ awk -f dump.awk today rpt1 today rpt2 °Ò

AWK|ýBz today rpt1, ABz today rpt2. ¹ÉYÉ×Lk}Ò , Ny¨
ù~ .

Òp : ¼sbÉ×"�le no exist", hõæ :

$ awk -f dump.awk �le no exit

N£ÍRuntime Error(Lk}ÒÉ× ).

ýYÇAWK{¡ \È" ]tH BEGIN °PatternºüO . õæoØAWK{¡É
, AWKÃ£·}ÒôóêÆÉ .
¹ÉROCWYüw@Ó£sbºêÆÉ ,Ã£|£Í \Lk}ÒÉ× "ºù~ .(Æ
êWAWKÃ¼}ÒÓÉö )
Òpõæ :

$ awk 'BEGIN f print "Hello,World!!" g' �le no exist

Ó{¡¤È]tH BEGIN ° Pattern § Pattern factionsg, AWKõæÉÃ
£|}ÒôóêÆÉ ; G£|]£sbÉ×�le no exit Ó£Í \Lk}ÒÉ×"º
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ù~ .

4. AWK|N Shell ROCWAWK{¡ (Î -f {¡ÉW )§áºÒ³rê , ø°Né
JAWKiæBzºêÆÉÉW .

YõæAWKºROCW \¼üwôóêÆÉÉW", hN stdinø°éJ§êÆÓ½
, ½ìéJend of �le( Ctrl-D )°î .

ªÌiHUC{¡ÛæúÕ , õæpURO :

$ awk -f dump.awk (¼µôóêÆÉÉW )
Î

$ mydisplay (¼µôóêÆÉÉW )

N|o{ : ¹áäJºôóêÆNvæÆL@÷óÃõW . o¡p£O÷¹í÷ !
O]°AWK{¡¿Bóõæ¤ . ¦¿ö{¡üÜ ,NªúêÆÃ«sdump@¸ ; u
]õæÉ¼üwêÆÉÉW , GAWKKH stdin(äLWºéJ )°êÆÓ½ .

ªÌiQÎoÓSI , ]piPAWK{¡ interactive talkº{¡ .
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7.4 Changing Field Separator & User De�ne Functions

AWK£ÈàÛÊÀÎæì , ]¹\ÏÎÌïÜäæìÁÎè¡HA³UØæ¡§
Ýn . ÏÎÌ]iÛwçÆ , Y³ÝniNÓçÆæWg¨@ÓÉ× ,HÑä¦AWK{¡
sÎ .

dÒ : Óµ 6.2 ºÒl , YKI°WZÉ¡ , Ð[ù \*"óðìOý§e , Ãpâ¡WZ
É¡ .

À R:

1. ]KIãìFÌ ,£°ðì , GÈHìFºpÉÆµP_O£÷º ; ´³ÑÒìFÉ
ºÀÁÆ . Y \NìFÉ¡à«¨HÀÁ°æì",£ÈöóP_O_ðì , PÉ]ö
ópâìF¡É¡ .

2. ìFÉ¡ ($2)ºæ¡° dd:dd Î d:dd; Ærí¤t³@Ó ":". ýåÆræøº
êÆAWKLk½µµÆÇBâ . (ù: AWK¤rê"26"PÆr26, ÃLt§ , i½
µµrêÎÆÇBâ , oOAWK«nSâ§@ . ýAWKïåÆræøºrêLk
¿TiæÆÇBâ ).

ÑM§èk :

èk@ . ïìFÉ¡ ($2) d:dd Î dd:dd iærêBâ ,ÀOúXìFºpÉÆÎÀ
ÁÆ .

ºýP_ìFpÉÆ°@ìÎâìr¸ ,AIsçÆÀOIúÀÁÆÎpÉÆ .

¹ÑkÝÏÎUCAWKrêçÆ :

length( rê ) : Ç^Órê§ø× .

substr( rê ,_lìm ,ø× ) : Ç^q_lìm_ , üwø×§lrê .
Y¼üwø× , hÇ^_lìmìÛê½À§lrê .

ÒH :

pÉÆ = substr( $2, 1, length($2) - 3 )
ÀÁÆ = substr( $2, length($2) - 2 )

èkG ïÜéJCæìºÁÎè¡ , ÏAWKÁÎæìáÀONpÉÆÎÀÁÆj}
óGÓ£Pºæì .
æìÀjr¸ FS (�eld seperator) OAWKººØÜÆ , äw]ÈOÅÕ
Îtab. AWKC¸ÁÎæìÉ£|ýÑÒ FS ººe . Yâ":"]í¨Àjr
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¸, hAWK KàÛÊÀâpÉÆÎÀÁÆÀj¨£Pºæì .
GO

FS = "[ nt:]+" (ù : [ nt:]+ °@Regular Expression )

1. Regular Expression ¤ÏÎ¤A¹ [ ... ] í@r¸°X , ÎHíÜô
N@Óìóâ¤A¹¡ºr¸ .

GiÎ\[ nt:]"íÜ @Ó ÅÕ , tab Î \:"

2. Regular Expression¤ÏÎ \+" Îeäeèºr¸iX{@¸Î@¸
HW .

G \[ nt:]+" íÜ Ñ@ÓÎhÓ \ÅÕ , tab Î : " ÒÕ¨ºrê .

]w FS ="[ nt:]+" á, êÆCp : \1034 7:26" NQÀÎ¨3Óæì .

Ä@æ ÄGæ ÄTæ

$1 $2 $3
1034 7 26

úãa , AWK{¡¤ÏÎèk@ñèkGó²äèK . »dÒ¤ÄÎèkG ,
]Ç¹ÜdïÜæìÁÎè¡§Î~ .

sgAWK{¡ reformat3 , pU :

awk '
BEGIN f

FS = "[ nt:]+" #ïÜæìÁÎºè¡
"date" | getline # Shell õæ \date". getline úo²GH$0öý
print " Today is " , $2, $3 > "today rpt3"
print "=========================" > "today rpt3"
print \ ID Number Arrival Time" > \today rpt3"
close( "today rpt3" )

g
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f

#wóïæìÁÎè¡ , $2íìFpÉÆ , $3íÀÁÆ
arrival = HM to M($2, $3)
printf(" %s %s:%s %snn", $1, $2, $3

, arrival > 480 ? "*": " " ) | "sort +0n >>today rpt3"
total += arrival

g

END f

close("today rpt3") #ÑÒ»`¡ú 5
close("sort +0n >> today rpt3")
printf(" Average arrival time : %d:%dnn",

total/NR/60, (total/NR)%60 ) >> "today rpt3"
g

function HM to M( hour, min )f
return hour*60 + min

g

' $*

ÃõæpUüO :

$ reformat3 arr.doc

õæá ,É× today rpt3 ººepU :

Today is Sep 21

=========================

ID Number Arrival Time

1005 8:12 *

1006 7:45

1008 8:01 *

1012 7:46

1025 7:27

1028 7:49

1029 7:57

1034 7:26

1042 7:59

1051 7:51

1052 8:05 *

1101 7:32

Average arrival time : 7:49

¡ ú :
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1. AWK ¤ç¹\ÏÎÌÛwçÆ . çÆwqè¡ÐÑÒ»{¡ , function °

AWK ºOdr . HM to M ( ) oçÆtdNÒÇJ§pÉÎÀÁÆà«¨H
ÀÁ°æì . ÏÎÌÛwçÆÉ , Ù³\hÓ`·dß , p data scope,..( ÐÑÒ
ÄQ` Recursive Program)

2. AWK¤ç£ÑP C y¥¤ÛPº Conditional Operator. W¡printf()¤ÏÎ
arrival >480 ? "*" : " " Y°@Ò

Y arrival jó 480 hreturn "*" , _h return " ".

3. % °AWK§Bâl (operator), ä@ÎP C y¥¤§ % ÛP (úlÆ ).

4. NR(Number of Record) °AWKººØÜÆ . íAWKõæÓ{¡áÒªJº
öý§Æ .

5. AWK ¤£Ñº close( )üO , ykpU (³GØ ) :

1. close( �lename )
2. close( mópipe§eºcommand )

°ó»{¡ÏÎFâÓ close( ) üO :

� üO clsoe( "sort +2n >> today rpt3" ), äNä° close {¡¤mó "sort
+2n >> today rpt3 " §eº Pipe, ÃßèIs Shell Óõæ "sort +2n
>> today rpt3".
( Y¼õæoüO , AWK²·ó²ôÓ{¡É~|iæWzÊ@ ; ho 12§
sortáºêÆNQ append ìÉ× today rpt3 ¤ "Average arrival time
: ..." ºáè )

� ]° Shell ÆÇáºêÆ]ngì today rpt3 , ÒHAWK²·ýö¬ÏÎ
¤º today rpt3 HQ Shell ¿TNÆÇáºêÆ append ìtoday rpt3 ,
_h2Ó£Pº process PÉ}Ò@É×iæéXN|£Í£iwÁº²G .

ªÌ³dßWzâI ,~i¿T±îêÆéXìÉ×¤º¶Ç .

6. üO close("sort +0n >> today rpt3")¤rê "sort +0n >> today rpt3" ·
P pipe | áèº Shell Command WÙ@r£t , _hAWKNø°GÓ£Pº
pipe.
ªÌióBEGINf g¤ýOÜÆ Sys call = "sort +0n >> today rpt3", {¡
¤A@ßH Sys call NÀÓrê .
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7.5 Using getline to Input File

d Ò : ÓWD ,qÉ×¤ªúíëðì¸Æ , ÃÚÚíéXÔ¬pósðìÖpÆ .(ö£
Pºë÷Öpó£PºÉ× )

À RG

1. {¡¤ÛÊìútÎéÁºë÷WÙ , sµW\late.dat", Î¨Öpðì¸ÆºÉ×
WÙ (p : Jullate.dat ,...), ÃHÜÆ late �le öýÓÉW .

2. Öpðì¸ÆºÉ×¤ºêÆæ¡° :

ûuN¹ (ID) ðì¸Æ

Òp , õæ»{¡eÉ× Auglate.dat ººe° :

1012 0

1006 1

1052 2

1034 0

1005 0

1029 2

1042 0

1051 0

1008 0

1101 0

1025 1

1028 0

sg{¡ reformat4.awk pU :

awk '
BEGIN f

Sys Sort = "sort +0n >> today rpt4"
Result = "today rpt4"

# ïÜæìÁÎºè¡

# O Shellõæ\date"; getline ªú²G ,ÃH$0öý

FS = "[ nt:]+"
"date" | getline

print " Today is " , $2, $3 > Result
print "=========================" > Result
print \ ID Number Arrival Time" > Result
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close( Result )

# qÉö¤ªúðìêÆ , ÃÎ}C cnt[ ]Oý . }Ccnt[ ]¤HûuN¹°
# ùÐ , Òï³ºÈ°Óûu§ðì¸Æ .

late �le = $2 "late.dat"
while( getline < late �le > 0 ) cnt[$1] = $2

close( late �le )
g

f

# wóïæìÁÎè¡ , $2ípÉÆ ,$3íÀÁÆ
arrival = HM to M($2, $3)

if( arrival > 480 )f
mark = "*" # YíÑðì ,³AW[äðì¸Æ , BO mark °"*".
cnt[$1]++ g

else mark = " "

# message ÎHãÜÓûuºðìÖpÆ , Y¼¿ðì message °Årê

message = cnt[$1] ? cnt[$1] " times" : ""

printf(" %s %2d:%2d %5s %snn", $1, $2, $3, mark,
message ) | Sys Sort

total += arrival
g

END f

close( Result )
close( Sys Sort )
printf(" Average arrival time : %d:%dnn", total/NR/60,

(total/NR)%60 ) >> Result

#N}Ccnt[ ]¤sºðìêÆg^É×¤

for( any in cnt )
print any, cnt[any] > late �le

g

function HM to M( hour, min )f
return hour*60 + min

g

' $*

õæá , today rpt4 §ºepU :

Today is Aug 17

================================

ID Number Arrival Time
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1005 8:12 * 1 times

1006 7:45 1 times

1008 8: 1 * 1 times

1012 7:46

1025 7:27 1 times

1028 7:49

1029 7:57 2 times

1034 7:26

1042 7:59

1051 7:51

1052 8: 5 * 3 times

1101 7:32

Average arrival time : 7:49

¡ ú :

1. late�le O@ÜÆ , ÎHOýðì¸ÆºÉ×§ÉW . late�le §ÈÑâ¡Àc¨

, eb¡Oíëë÷WÙ (ÑIs"date"úo ) áb¡Tw°"late.dat" p : Jun-
late.dat .

2. üO getline < late�le íÑ late�le ÒNíºÉ×¤ªú@§öý , Ãsñó$0.

YÏÎÌiÛæâêÆñJ$0, AWK|ÛÊïosmJ $0 ºêÆiææìÀÎ .
§á{¡¤iÎ$1, $2,..ÓíÜÓ§êÆºÄ@æ ,ÄGæ ,..,

(ù: ³ÖÆAWK©»£e\ÏÎÌÛæNêÆmó $0, J¹¡piïÎgawkÎ
nawk)

õægetlineüOÉ , Y¨\ªúöý ,¦|Ç^1. YJìÉ×²ô , ¦Ç^0; Lk
}ÒÉ×hÇ^ -1.

3. QÎ while( getline < �lename > 0 ) f....g iªJÉ×¤ºC@§êÆÃ©

Bz . oOAWK¤userÛæªúÉ×êÆº@Ó«nÒ¡ .

4. }C late cnt[ ] Hûu ID. íùÐ (index), äï³Èíäðìº¸Æ .

5. õæ²ôá , QÎ for( Variable in array )f..g§yk for( any in late cnt

) print any, late cnt[any] > late�le

NósLºðìêÆ«sg^Oýðì¸Æ§É× . ÓykóÄ5`¤ ¿³¡ú .
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8 Multi-line Record

AWKC¸qêÆÉ¤uªú@§Record, iæBz . AWKYÌÓäºØÜÆ
RS(Record Separator) ºwqNÉ×¤ºêÆÀj¨@§@§ºRecord.
RS ºw]ÈO "nn"(õæÅ¹ ), G`AWK¤@æêÆNO@§Record.

ý³ÇÉ×¤@§Record[\FÆæêÆ , oØ¡pU£àAH "nn" ÓÀj Records.
Ì`ÏÎºèkOÛFºRecords§¡ïH @ÓÅÕæ Ój} .

bAWK{¡¤ , O RS = ""(Årê )á , AWKâ|ÅÕæí¨ÓÉ×¤RecordºÀj
Å¹ . ãMAWKï RS = "" t³ÑÀè¡ ,²¤yzpU ,
í RS = "" É :

1. ÆÓÖFºÅÕæ , AWKÈø¨@Óæ@ºRecord Saparator.(AWK£|óâ
ÓòÖºÅÕæ§¡ªú@§ÅºRecord)

2. AWK|¤L (skip)ÉºÎÉ½ºÅÕæ . G£|]°ÉºÎÉ½ºÅÕæ , y¨
AWKhªJFG§ÅºêÆ .

Ð[îUÒ ,ºýØß@ÓêÆÉ week.rpt pU :

iø}

GNUPLOT Jù

dêj

Latex ²¶

VAST-2 ÏÎâU

mathematica Jù

õpØ

AWK Tutorial Guide

Regular Expression

ÓÉ×Éº³ÆCÅÕæ , U§Record§¡ÏÎ@ÓÎÆÓÅÕæj} . ªÌÐÓß[
î, í RS = "" É, AWKªúÓêÆÉ§è¡ .
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sè@ÓAWK{¡É× make report pU :

awk '
BEGIN f

FS = "nn"
RS = ""
split( "@. G. T. |. . ». C. K. E.", C Number, " " )

g

f

printf("nn%s øiH : %s nn",C Number[NR],$1)
for( i=2; i >= NF; i++)

printf(" %d. %snn", i-1, $i)
g

' $*

õæ

$ make report week.rpt

Ãõ£Í²GpU :

@. øiH : iø}

1. GNUPLOT Jù

G. øiH : dêj

1. Latex ²¶

2. VAST-2 ÏÎâU

3. mathematica Jù

T. øiH : õpØ

1. AWK Tutorial Guide

2. Regular Expression

¡ú :

1. »{¡PÉ]ïÜæìÀjr¸ ( FS= "nn"), p¹@§êÆ¤ºC@æ£O@Ó
�eld.
Òp : AWKªJºÄ@§ Record °

iø}

GNUPLOT Jù
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ä¤ $1 üºO"iø}", $2 üºO"GNUPLOT Jù"

2. W¡¤ºC Number[ ]O@Ó}C (array), ÎHOý¤åÆr .

Òp : C Number[1] = "@", C Number[2] = "G"

oL{ÏÎAWKrêçÆ split( ) Óâ¤åÆrñi}CNumber[ ]¤.

çÆ split( )ÎkpU :

split( ìrê , }CWÙ , Àjr¸ (�eld separator) ) :

AWKNÌÒüwºÀjr¸ (�eld separator)Àj ìrê ¨

@ÓÓºæì (�eld), ÃHüwº }C OýUÓQÀjºæì
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9 Getting Arguments on Command Line

j¡Àº³Î{¡£e\ÏÎÌóRO§áW[@ÇïÜÊºÑÆ . õæAWKÉ
oÇÑÆj¡ÀÎóüwêÆÉÉW , ³ÉÆæb{¡¤àqROCWoì@Çä¦Î~
ºêÆ . »p`¤NÔzpóbAWK{¡¤úÎoÇÑÆ .

ØßÉ×pU , RW° see arg :

awk '

BEGIN f

for( i=0; i<ARGC ; i++)

print ARGV[i] # Ì¸LXAWKÒöýºÑÆ

g

' $*

õæpURO :

$ see arg �rst-arg second-arg

²GÃõX{ :

awk

�rst-arg

second-arg

¡ú :

1. ARGC, ARGV[ ] °AWKÒ£ÑººØÜÆ .

� ARGC : °@ãÆ . NíROCW , £Fïµ -v, -f Îäï³ºÑÆ§~Ò³
ÑÆºÆØ .

� ARGV[ ] : °@rê}C . ARGV[0],ARGV[1],...ARGV[ARGC-1]. À
ONíROCWÛï³ºÑÆ .

Òp , íROC° :
$ awk -vx=36 -f program1 data1 data2

Î

$ awk 'f print $1 ,$2 g' data1 data2

ä ARGC §È° 3
ARGV[0] §È° "awk"
ARGV[1] §È° "data1"
ARGV[2] §È° "data2"

ROCWº "-f program1", "-vx=36", Î{¡¡À 'f print $1, $2 g' ££|
CJ ARGC Î ARGV[ ] ¤.
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2. AWK QÎ ARGC ÓP_³}ÒºêÆÉÓÆ .

ýÏÎÌijæïÜ ARGC; í ARGC §ÈQÏÎÌ]° 1 É; AWKNQ©F
, ~H°ROCWÃLêÆÉÉW , G£|H ARGV[1], ARGV[2],..°ÉWÓ}
ÉªúêÆ ; ýó{¡¤´iÇÑ ARGV[1], ARGV[2],..ÓúoROCWºêÆ .

Y@{¡ test1.awk pU :

BEGINf
number = ARGC #ýÎnumber OíêÚºÑÆÓÆ .
ARGC = 2 # Ûæóï ARGC=2, AWKNH°u³@ÓêÆÉ

# ´iÇÑARGV[ ]úoROCWºêÆ .
for( i=2; i<number; i++) data[i] = ARGV[i]

g

........

óROCWäJ

$ awk -f test1.awk data �le apple orange

õæÉ AWK |}ÒêÆÉ data �le HiæBz . £|}ÒH apple, orange

°ÉWºÉ× (]° ARGC Qï¨2). ý´iÇÑ ARGV[2], ARGV[3] úoR
OCWºÑÆ apple, orange

3. iHUCROÓF¨WÒºÄG .

$ awk -f test2.awk -v data[2]="apple" -v data[3]="orange" data �le

40



10 Writing Interactive Program in AWK

õæAWK{¡É , AWK|ÛÊÑÉ×¤ªúêÆÓiæBz , ½ìÉ×²ô . u
nNAWKªúêÆºÓ½ï¨äLéJ , Ki]pPAWK interactive talk º{¡ .
»`N£Ñ@ÓÓþ{¡ºdÒ .

dÒ : »`N¶g@Ó^yÍrúçº{¡ , ¦NLX¤årN ,AÑÏÎÌ^ªä^yÍ
r.

ºýsè@ÓêÆ× test.dat (ºe£ë ,æ¡pU )

apple «G

orange hí

banana »¼

pear ùl

starfruit ¨ç

bellfruit ¬ú

kiwi _§G

pineapple ñù

watermelon èÊ

sèAWK{¡"c2e"pU :

awk '

BEGIN f

while( getline <ARGV[1] )f #ÑüwºÉ×¤ªúúçêÆ
English[++n] = $1 # Ìá , n NíÜDØ§DÆ
Chinese[n] = $2

g

ARGV[1] = "-" # "-"íÜÑ stdin(äLéJ )
srand() # HtÎÉ¡°ÃÆÒlºØl

question( ) #£ÍÒD

g
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f # AWKÛÊªJÑäLWéJºêÆ (ÏÎÌ^ªºª× )

if( $1 != English[ind] )
print "Try again!"

elsef
print "nnYou are right !! Press Enter to Continue | "
getline
question( ) #£ÍÒD

g

g

function question()f

ind = int(rand( )* n) + 1 #HÃÆïúÒD
system("clear")
print " Press n"ctrl-d n" to exit"
printf("nn%s ", Chinese[ind] " º^åÍrO : ")

g

' $*

õæÉäJpUüO :

$c2e test.dat

ÃõN£ÍpUºe± :

Press "ctrl-d " to exit

¬ú º^åÍrO :

YéJ bellfruit

{¡N£Í

You are right !! Press Enter to Continue |

¡ ú :

1. ÑÆ test.dat (ARGV[1]) íÜxsÒDºêÆÉÉW . AWK ÑÓÉ×Wúo

ÒDêÆá , N ARGV[1] ï¨ "-".
"-" íÜÑ stdin(äLéJ ) êÆ . äLéJêÆº²ôÅ¹ (End of �le) O
Ctrl-d. í AWK ªì Ctrl-d ÉN±îÑ stdin ªúêÆ .
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2. AWKºÆÇçÆ¤£ÑâÓPÃÆ³öºçÆ .

rand( ) : Ç^¶ó 0P1§¡º (ñü )ÃÆÈ . 0 <rand() <1.

£DÏÎÌÛæüw rand() çÆ_l ºseed, _hC¸õæAWK{
¡É , rand() çÆ£NHP@Óºwº seed °Òl , Ó£ÍÃÆ .

srand(x) : üwH x° rand( ) çÆ_lº seed. YÙ¤F x, hAWK|H
õæ ÉºéÁPÉ¡° rand() çÆ_lº seed. (ÑÒ þý C

AWK º Built-in Functions )
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11 Recursive Program

AWK ¤£FçÆºÑÆC (Argument List)WºÑÆ (Arguments)~ , Ò³ÜÆ£
ÞóóBX{þQø° Global variable. äÍRùòÜ{¡²ô | ÓÜÆ£×b

function~Î functionºÒiÏÎ , unÜÆWÙÛPÒÏÎºNOP@ÓÜÆ , ½ì{
¡²ô . ] Recusive çÆº¡ºÜÆ , |]¦IslçÆ (» )Ó«ÐÏÎ , G¶gÓ
þçÆÉ , ³SOdß .

Òp : õæ

awk '
BEGIN f

x = 35
y = 45
test variable( x )
printf("Return to main : arg1= %d, x= %d, y= %d, z= %dnn",

arg1, x, y, z)
g

function test variable( arg1 )f

arg1++ # arg1 °ÑÆCWºÑÆ , Olocal variable. ÷}¹çÆáNø¢ .
y ++ # |ïÜD¡¤ºÜÆ y
z = 55 # z °ÓçÆ¤sÏÎºÜÆ , D{¡¤ÜÆ z ´iQÏÎ .
printf("Inside the function: arg1= %d,x= %d, y= %d, z= %dnn",

arg1, x, y, z)
g '

²GÃõLX

Inside the function: arg1= 36,x= 35, y= 46, z= 55

Return to main : arg1= 0, x= 35, y= 46, z= 55

ÑWi¾ :

� çÆºiôNÏÎD{¡¤ºôóÜÆ .

� çÆºÒÒÎºôóÜÆ (£ÑÆ~ ), óÓçÆ§~ÌMiHÏÎ .

¹SÊuHÑb , ÌjºaBO¡¤ºÜÆ£öQO@ , SOO recursiveIs» , õæ
lçÆÉ|}a÷çÆººÜÆ .
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vÜºèkO : bçÆº Argument list WêC@Ç Arguments.

çÆõæ¤ÏÎoÇêCº Arguments ÓOý£QQ}aºêÆ , p¹õælçÆÉN
£|}aìoÇêÆ . ¹~AWK Ã£|Ëd , IsçÆÉÒÇ¼ºÑÆÓÆO_@P .

Òp : wq recursive function pU :

function demo( arg1 )f # Ì`£ºù~Òl

........
for(i=1; i<20 ; i++)f

demo(x)

# SIs» . ]° i O global variable, Gõæ¹ÓlçÆá
# ìçÆ¤º i wgQa , G»çÆLk¿Tõæ .

.......
g

..........
g

iNWCçÆ¤º i êCbÓçÆºÑÆCW , p¹ i KO@Ó local variable , £|]
õælçÆÓQ}a .

NWCçÆ×ïpU :

function demo( arg1, i )f

......
for(i=1; i<20; i++)f
demo(x) #AWK£|ËdIsçÆÉ , ÒÇ¼ºÑÆÓÆO_@P

.....
g

g

$0, $1,.., NF, NR,..]£O global variable, ªÌó recusive function¤Y³ÏÎo
ÇºØÜÆ , ]³t~]ß@Ç local variable ÓOs , HKQ}a .

dÒ : HUO@Ó`£º Recursive dÒ . ¦nDÏÎÌéJ@ê¸À (U¸À¡ÎÅÕ
j} ) MáLXoÇ¸ÀÒ³iàºÆC .
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sèpUºAWK¡ , úW° permu

awk '
BEGINf

print "ÐéJÆCº¸À ,U¸À¡ÐÎÅÕj}"
getline
permutation( $0, "")
printf("nn@ %d ØÆCè¡nn", counter)

g

function permutation( main lst, bu�er, new main lst, nf, i, j ) f

$0 = main lst # âmain lstüw¹$0§áAWKNÛÊiææìÀÎ .
nf = NF # GiÎ NF íÜ main lst Wsbº¸ÀÓÆ .

# BASE CASE : ímain lstu³@Ó¸ÀÉ .

if( nf == 1) f
print bu�er main lst # bu�erººesµ (concate)W main lst N
counter++ # O¹¨@¸ÆCº²G

return
g

# General Case : C¸q main lst ¤úX@Ó¸Àñìbu�er¤
# AÎ main lst ¤ÑUº¸À (new main lst) ¹UiæÆC

else for( i=1; i<=nf ;i++)f
$0 = main lst # $0($1,$2,..$j,,)°Global variablewQa , G«s

# â main lst üw¹$0, OAWKAµ@¸æìÀÎ
new main lst = ""
for(j=1; j<=nf; j++) # concate new main lst

if( j != i ) new main lst = new main lst " " $j
permutation( new main lst, bu�er " " $i )
g

g

' $*

46



õæ $ permu

ÃõWX{

ÐéJÆCº¸À ,U¸À¡ÐÎÅÕj}
YéJ 1 2 3 ²GLX

1 2 3

1 3 2

2 1 3

2 3 1

3 1 2

3 2 1

@ 6 ØÆCè¡

¡ ú :

1. ³ÇûÂ©ºAWK,Ã£e\ÏÎÌüw$0§È . ¹ÉiïÎ gawk, Î nawk. _
h]iÛæÏÎ split() çÆÓÀÎ main lst.

2. °×KõælçÆÉ}a new main lst, nf, i, j GâoÇÜÆ]CóÑÆCW . p
¹, new main lst, nf, i, j NQí¨ local variable,Ó£|üìlçÆ¤PWºÜ
ÆvT . ªÌÅiçÆÉ ,ÑÆCW£«NoÇ \êCºÑÆ" Pu¿ÎóÇ¼êT
ºÑÆ¡HûøºÅÕj} , HKóÏO .

3. AWK ¤ýNrê concatenation(sµ )É , ½µNârêÖmYi (Implicit Op-
erator).
Òp :
awk '

BEGINf

A = "This "

B = "is a "

C = A B "key." # ÜÆAPB§¡³dÅÕ , _h"AB"NNít@s

ÜÆ .

print C

g '

²GNLX

This is a key.

4. AWKÏÎÌÒ¶gºçÆiA reuse, Ã£ÝnCÓAWK¡¤£«s¶g .
NçÆ¡Àæªsgó@É×¤ , íÝnÎìÓçÆÉAHUCè¡ includeiÓ .

$ awk -f çÆËW -f AWKD{¡ÉW êÆÉÉW
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Appendix A Patterns

AWK ÇÑP_ Pattern §ÈÓMwO_õæäáÒï³º Actions.

oÌCXXØ`£º Pattern :

1. BEGIN

BEGIN ° AWK ºOdr , O@ØSíº Pattern.

BEGIN ¨ß (äÈ° true)ºÉ÷O :

\AWK {¡@}lõæ , |¼ªúôóêÆ§e ."

ÒHb BEGIN f Actions g yk¤ , ä Actions ¡÷Èó{¡@}lõæÉQ
õæ@¸ . í AWK qêÆÉªJêÆCá , BEGIN K£A¨ß , G£×³hÖ
êÆC , Ó Actions ¡÷ÈQõæ@¸ .

@ë`â \PêÆÉºeLö " P \uÝõæ¸¸ " º¡ÀmóÓ Actions(H
BEGIN ° Pattern)¤.
Òp :

BEGIN {

FS = "[ \t:]" # ó{¡@}lÉ, ïÜAWKÁÎæìºè¡

RS = "" # ó{¡@}lÉ, ïÜAWKÀjêÆCºè¡

count = 100 # ]wÜÆ count º_lÈ

print " This is a title line " \# LX@æ title

}

....... # ä¦ Pattern { Actions } .....

³ÇAWK{¡ÆÜ "£ÝnªJôóêÆC ". Jìo¡piâãÓ{¡móH
BEGIN ° Pattern º Actions ¤.

Òp :
BEGIN f print " Hello ! the Word ! " g

`N : õæÓþÈt BEGIN f Actions g º{¡É , AWK Ã£|}Òôóê

ÆÉiæBz .
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2. END

END ° AWK ºOdr , Ot@ØSíº Pattern.

END ¨ß (äÈ° true)ºÉ÷P BEGIN ênÛÏ , ° :

\AWK Bz¹Ò³êÆ , YN÷}{¡É"

`ªJêÆCÉ , ENDÃ£¨ß , Gäï³º Actions Ã£Qõæ ; ß³í
AWKª¹Ò³êÆÉ , Ó Actions ~|Qõæ

`N : £ÞêÆC³hÖ§ , Ó Actions ÈQõæ@¸ .

3. Relational Expression

ÏÎ³ \A Relation Operator B" º Expression í¨ Pattern.

í A P B sbÒüwºöY (Relation)É , Ó Pattern Nâ¨ß (true).

Òp :

length($0) <= 80 f print g

W¡¤ l ength($0) <= 80 O@Ó Pattern, í $0(êÆC )§ø×pó¥ó 80
ÉÓ Pattern §È° true, Nõæäáº Action(LXÓêÆC ).

AWK ¤£ÑUC öYBâ¸ (Relation Operator)

Bâ¸ [N

> jó

< pó

>= jóÎ¥ó

<= póÎ¥ó

== ¥ó

!= £¥ó

~ match

!~ not match

WCöYBâ¸£ ~(match)P !~(not match)~P C y¥¤§[N@P .

~(match) P !~(match) b AWK §[N²zpU :

YA í@rê , B í@ Regular Expression.

A ~ B P_ rêA ¤O_ ]t àXó (match)B¡Ëºlrê .
A !~ B P_ rêA ¤O_ ¼]t àXó (match)B¡Ëºlrê .
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Òp :
$0 ~ /program[0-9]+n.c/ f print g

$0 ~ /program[0-9]+n.c/ ãÓO@Ó Pattern, ÎÓP_ $0(êÆC )¤O
_t³i match /program[0-9]+n.c/ ºlrê , Y $0 ¤t³Óþrê , hõæ
print (LXÓCêÆ ).

Pattern ¤QÎÓñïºrê° $0 É(p»Ò ), iÈH Regular Expression ¡
Àí§ . G»Òº Pattern ¡À

$0 ~ /program[0-9]+n.c/ iÈÎ /program[0-9]+n.c/í§

(³ö match Î Regular Expression ÐÑÒ þý E )

4. Regular Expression

½µÏÎ Regular Expression í¨ Pattern; ¹° $0 ~ Regular Expression
º²g .

Ó Pattern ÎHP_ $0(êÆC ) ¤O_t³ match Ó Regular Expression º
lrê ; Yt³Ó¨ß (true) hõæäï³º Actions.
Òp :

/^[0-9]*$/ f print "This line is a integer !" g

P $0 ~ /^[0-9]*$/ f print "This line is a integer !" g ÛP

5. Compound Pattern

§eÒ¶ÐºUØ Patterns, äpâ (evaluation)á²G°@ÞèÈ (True or
False). AWK ¤ÞèÈ¼¹¡iÇÑ &&(and), ||(or), !(not)²X¨@Ósº
ÞèÈ . G£P Patterns ¼¹iÇÑWz²XÅ¹Ó²X¨@Ósº Pattern.
p¹iiæÆøºøóP_ .

Ò p :

FNR >= 23 && FNR <=28 f print " " $0 g

W¡QÎ && (and) NâÓ Pattern DÈº²GXÖ¨@ÓÞèÈ .
Ó¡ NêÆÉ¤ Ä23æ ì 28æ Vk¾5æ (ýLX5ÓÅÕr¸ )áLX .
( FNR °AWKººØÜÆ , ÐÑÒ þý D )
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6. Pattern1 , Pattern2

JìoØ Pattern, AWK |°z]ß@Ó switch(Îag).

íAWKªJºêÆCÏo Pattern1 ¨ßÉ , AWK |´} (turn on)o switch.
íAWKªJºêÆCÏo Pattern2 ¨ßÉ , AWK|öW (turn o�)oÓ switch.

Ó Pattern ¨ßºøóO :

íoÓ switch Q´} (turn on)É (]A Pattern1, Î Pattern2 ¨ßº¡p )

Ò p :

FNR >= 23 && FNR <=28 f print " " $0 g

iïg°

FNR == 23 , FNR == 28 f print " " $0 g

¡ ú :

1. í FNR >= 23 É, AWK N turn on oÓ switch;

2. ]°HÛêÆCºªJ , AWK£±ºÖ[ FNR.

3. í FNR = 28 É, Pattern2 FNR == 28 K¨ß , oÉ AWK|öWo
Ó switch.

í switch ´}ºÁ¡ , AWK |õæ \print " " $0"

( FNR °AWKººØÜÆ , ÐÑÒ þý D )
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Appendix B Actions

Actions OÑUCüO (statement)ÒÕ¨ :

expression ( function calls, assignments..)
print expression-list
printf( format, expression-list)
if( expression ) statement [else statement]
while( expression ) statement
do statement while( expression)
for( expression; expression; expression) statement
for( variable in array) statement
delete
break
continue
next
exit [expression]
statement

AWK ¤j¡ÀüOP C y¥¤ºÎk@P , ¹BÈ¶Ðû°`ÎÎeöVc§üO
ºÎk .

1. y{±îüO

� if üO

yk

if ( expression ) statement1 [ else statement2 ]
dÒ :

if( $1 > 25 )

print "The 1st field is larger than 25"

else print "The 1st field is not larger than 25"

(a) P C y¥¤ÛP , Y expression pâ (evaluate)á§È£° 0 ÎÅ
rê , hõæ statement1; _hõæ statement2.

(b) iæÞèP_ºexpressionÒÇ^ºÈ³âØ , YÌáºÞèÈ° true,
hÇ^1, _hÇ^0.

(c) yk¤else statement2 H[ ] eáAííÜÓ¡ÀiøÝnÓ©[J
ÎÙ¤ .
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� while üO

yk :
while( expression ) statement

dÒ :

while( match(buffer,/[0-9]+\.c/ ) ){

print "Find :" substr( buffer,RSTART, RLENGTH)

buff = substr( buffer, RSTART + RLENGTH)

}

WCdÒäX bu�er ¤Ò³àXó (match) /[0-9]+_c/( Ær§áµW
\.c"ºÒ³lrê ).
dÒ¤ while HçÆ match( )ÒÇ^ºÈµ°P_øó . Y bu�er ¤

Ùt³Xóüwøóºlrê (match¨\ ), h match()çÆÇ^1, while
Nùòiæäá§ statement.

� do-while üO

yk :
do statement while( expression )

dÒ :

do{

print "Enter y or n ! "

getline data < "-"

} while( data !~ /^[YyNn]$/)

(a) WÒnDÏÎÌqäLWéJ@Ór¸ , YÓr¸£O Y, y, N, Î n
h|£±õæÓjé , ½ìªú¿Tr¸°î .

(b) do-while üOP while üO Ìjºt§O : do-while üO|ýõæ
statement ÓáAP_O_³~òõæ . ÒH , L×póä statement
¡ÀÜÖ|õæ@¸ .

� for Statement üO (@ )

yk :
for( variable in array ) statement
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dÒ : õæUCRO

awk '

BEGIN{

X[1]= 50; X[2]= 60; X["last"]= 70

for( any in X )

printf("X[%d] = %d\n", any, X[any] )

}'

²GLX :

X[2] = 60

X[last] = 70

X[1] = 50

(a) oÓ for üO , MÎHjM}¤Ò³º indexÈ , Ãv¸ÏÎÒüwºÜ
Æ ©Höý . H»ÒÓ¥ , ÜÆ any Nv¸Ní 2, 1,Î"last".

(b) HoÓ for üO , ÒjMXº index§È¼¹¡ÃLôó¸òöY .

(c) Ä7` Arrays in AWK ¤³ÓüOºÏÎdÒ , ÎÑ¡ .

� for Statement üO (G )

yk :
for( expression1; expression2; expression3) statement

dÒ :

for(ñ=1; i<=10; i++) sum = sum + i

¡ú :

(a) WCdÒÎHpâ 1 [ì 10 º`X .

(b) expression1 `Îó]wÓ for jéº_løó , pWÒ¤º i=1
expression2 Îó]wÓjéº±îøó , pWÒ¤º i<= 10
expression3 `ÎóïÜ counter §È , pWÒ¤º i++

� break üO

break üOÎHj¢¤_ (õ÷ ) for, while, do-while ¥jé .
dÒ :

while( getline < "datafile" > 0 ){

if( $1 == 0 ) # ÒªúºêÆmó $0

break # AWKßèâ $0 WsºæìêÆ

else # üw¹ $1, $2, ...$NF

print $2 / $1

}
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WÒ¤ , AWK £_aqÉ× data�le ¤ªúêÆ , í $1 ¥ó 0 É, N
±îÓõæjé .

� continue üO

jé¤º statement iæì@bÉ , õæ continue üOÓ°L^é¤|
¼õæº statement. dÒ :

for( index in X_array){

if( index !~ /[0-9]+/ ) continue

print "There is a digital index", index

}

(a) WÒ¤Y index £°Ærhõæ continue, GN°L (£õæ )äáº
üO .

(b) Ýdß continue P break ºt§ : õæ continue uO°Läá¼
õæº statement, ýÃ¼õ÷}Ójé .

� next üO

õæ next üOÉ , AWK N°LìóÓüO (next)§áºÒ³üO (]A
äáºÒ³ Pattern f Actions g), µÛªúU@§êÆC , ~òqÄ@Ó
Pattern f Actions g õæ_ .
dÒ :

/^[ \t]*$/ { print "This is a blank line! Do nothing here !"

next

}

$2 != 0 { print $1, $1/$2 }

WÒ¤ , í AWK ªJºêÆC°ÅÕæÉ ( match /^[ n]*$/ ) £CLT
§~Bõæ next, G AWK N°LäáºüO , ~òªúU@§êÆ , q
Y(Ä@Ó Pattern f Actions g)õæ_ .

� exit üO

õæ exit üOÉ , AWKNßèõ÷ (±îõæ )ÓAWK{¡ .

2. AWK ¤º I/O üO

� printf üO

ÓüOP C y¥¤ºÎkÛP , iÇÑÓüO±îêÆéXÉºæ¡ .
yk :

printf( "format", item1, item2,..)
d Ò :
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id = "BE-2647"; ave = 89

printf("ID# : %s Ave Score : %d\n", id, ave)

(a) ²GLX :
ID# : BE-647 Ave Score : 89

(b) format ¡ÀYÑ @ëºrê (String Constant) Î æ¡±îr¸

(Format control letter, äe|[W@Ó%r¸ )Òc¨ . HW¡°Ò
"ID# : " Î " Ave Score : " °@ërê . %s Î %d °æ¡±î
r¸ .

(c) LXÉ , @ërêNQìÊ£ÊaLX . Jìæ¡±îr¸É , hÌÇâ
format áè§ item à«¨Òüwºæ¡áLX .

(d) ³öºÓ` , ªÌiq¶Ð C y¥ºÑyWoìû¹ãº¶Ð .

(e) print Î printf âÓüO , äáiÏÎ > Î >> NéXì stdoutºê
Æ Redirct ìä¦É× , 7.1 Redirect Output to Files ¤³¹ãº
dÒ¡ú .

� print üO

d Ò :

id = "BE-267"; ave = 89

print "ID# :", id, "Ave Score :"ave

(a) ²GLX : ID# : BE-267 Ave Score :89

(b) print §áiµWrê`Æ (Constant String)ÎÜÆ . ¦Ì¼¹¡i
Î \," j} .

(c) W¡¤ , rê "ID# :" PÜÆ id §¡ÏÎ\,"j} , LXÉâÌ§¡
|HÛÊ OFS(ÐÑÒ D ºØÜÆ OFS) j} . OFS §È@ëºw
° "@ÓÅÕr¸"

(d) W¡¤rê "Ave Score :" PÜÆave§¡Ã¼H\,"j} , AWK|N
oâÌýí¨rê concateb@_ (Ü¨\Ave Score :89")á , A©L
X

(e) print Î printf âÓüO , äáiÏÎ > Î >> NéXì stdoutºê
Æ Redirct ìä¦É× , 7.1 Redirect Output to Files ¤³¹ãº
dÒ¡ú .

� getline üO

yk ÑóBªúêÆ êÆªJámó

getline var< �le Òüwº �le ÜÆ var(varÙ¤É ,íÜmó$0)
| getline var pipe ÜÆ var(varÙ¤É ,íÜmó$0)

getline var £ ù@ ÜÆ var(varÙ¤É ,íÜmó$0)
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ù@ : í Pattern ° BEGIN Î END É, getline NÑ stdin ªúêÆ ,
_hÑAWK¿BzºêÆÉWªúêÆ .

getline @¸ªú@æêÆ ,
Yªú¨\h return 1,
Yªú¢Ñh return -1,
YJìÉ×²ô (EOF), hreturn 0

� close üO

ÓüOÎHö¬@Ó}ÒºÉ× , Î pipe(£UÒ ) d Ò :

awk '

BEGIN { print "ID # Salary" > "data.rpt" }

{ print $1 , $2 * $3 | "sort +0n > data.rpt" }

END { close( "data.rpt" )

close( "sort +0n > data.rpt" )

print " There are", NR, "records processed."

}

¡ ú :

(a) WÒ¤ , @}lõæ print "ID # Salary" > "data.rpt" üOÓLX
@æïY . ¦ÏÎ I/O Redirection( > )NêÆàéXì data.rpt ,
G¹ÉÉ× data.rpt OBó Open ¬A .

(b) üO print $1, $2 * $3 £±ºNLXºêÆe¹ pipe(|), AWK ó

{¡N²ôÉ~|Is shell ÏÎüO "sort +0n > data.rpt" ÓB
z pipe ¤ºêÆ ; Ã¼ßYõæ , oIP Unix ¤pipeºÎk£ÉÛ
P.

(c) ÌáÆæóÉ× data.rpt §\½À"B[W@æ "There are.....". ý
¹É , Shell |¼õæ "sort +0n > data.rpt" GUêÆCÆÇáº
ID Î Salary ¥êÆ|¼gJ data.rpt . ÒHoRO AWK £e

ýq¾ Shell õæRO "sort +0n > data.rpt" ÓBz pipe ¤º
êÆ . AWK¤oÓÊ@Ù° close pipe. YÑõæ close( "shell
command" )Ó¹¨ . Ýdß close( )üO¤º shell command ÝP
\|"áèº shell command¹þÛP (@r£t ), ûÎºèkOýHÓ
rêwq@Ó²uºÜÆ , {¡¤AH¹ÜÆNÀÓ shell command

(d) °°ònõæ close("data.rpt") ? ]° sort ¹áºêÆ]Ngì
data.rpt , ÓÓÉ×¿°AWKÒ}ÒÏÎ (write)¤ , GAWK{¡¤
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³ýö¬ data.rpt . HKy¨]GÓ processes PÉ}Ò@ÓÉ×i
æéX (write)Ò£Íºù~ .

� system üO

ÓüOÎHõæ ShellW º command. d Ò :

DataFile = "invent.rpt"

system( "rm " DataFile )

¡ú :

(a) system("rê")üOµü@Órêí¨ShellºRO . WÒ¤ , ÏÎ@Ó
rê`Æ "rm " sµ (concate)@ÓÜÆ DataFile Î¨nD Shellõ
æºRO .
Shell êÚõæºRO° \rm invent.rpt".

� \|" pipeüO

\|" tX AWK éXüO , iâ output ì stdout ºêÆ~òàe¹
Shell WºO@ROí¨ inputºêÆ .
\|" tX AWK getline üO , iIs Shell õæY@RO , AH AWK
º getline üONÓROºÒ£ÍºêÆªi AWK {¡¤ .
d Ò :

{ print $1, $2 * $3 | "sort +1n > result" }

"date" | getline Date_data

ªÌÐÑÒ 7.2 Using System Resources ä¤³¹ãºdÒ¡ú .

3. AWK ÀñÒûÎºOÐéºüO

AWK {¡¤`ÏÎ}C (Array)ÓOÐjqêÆ . delete üOKOÎÓÀñ}
C¤º¸ÀÒÒûÎºOÐÅ¡ .
d Ò :

for( any in X_arr )

delete X_arr[any]

ªÌÐdß , delete üO@¸uàÀñ}C¤º@Ó\¸À".

4. AWK ¤ºÆÇBâ¸ (Arithmetic Operators)

+([), -(î), *(¼), /(£), %(DlÆ ), ^(üÆ ) P C y¥¤ÎkÛP

58



5. AWK ¤º Assignment Operators

=, +=, -=, *= , /=, %=, ^=
x += 5 ºNä° x = x + 5, älþÀ .

6. AWK ¤º Conditonal Operator
y k :

P_øó ? value1 : value2

Y P_øó ¨ß (true) hÇ^ value1, _hÇ^ value2.

7. AWK ¤ºÞèBâ¸ (Logical Operators)

&&( and ), ||( or ), !(not) Extended Regular Expression ¤ÏÎ \|" íÜ
or ÐÅVc .

8. AWK ¤ºöYBâ¸ (Relational Operators)

>, >=, <, <=, ==, !=, , !

9. AWK ¤ä¦ºBâ¸

+(¿¹ ), -(t¹ ), ++(Increment Operator), - -(Decrement Operator)

10. AWK ¤UBâ¸ºBâuý¶Ç ( Precedence )
(öuýªCÆC )

$ (æìBâ¸, Òp : i=3; $iíÜÄ3æ)

^ (üÆBâ)

+ ,- ,! (¿,t¹,ÎÞèWº not)

* ,/ ,% (¼,£,lÆ)

+ ,- ([,î)

>, >=,< , <=, ==, != (jó,jó¥ó,...,¥öYÅ¹)

~, !~ (match, not match)

&& (ÞèWº and)

|| (ÞèWº or )

? : (Conditional Operator)

= , +=, -=,*=, /=, %=, ^= (@ÇüwAssignmentBâ¸)
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Appendix C Built-in Functions

(@). rêçÆ

� index( ìrê , äMºlrê ) :

Yìrê¤t³ýäMºlrê ,hÇ^Ólrêbìrê¤Ä@¸X{ºìm ,Y
¼¿X{ÓlrêhÇ^0.

Òpõæ :

$ awk 'BEGIN f print index("8-12-94","-" g'

²GLX 2

� length( rê ) : Ç^Órêºø× .

Òpõæ :

@@ $ awk 'BEGIN f print length("John") g'

²GLX 4

� match( ìrê , ÎHäMñïºRegular Expression ) :

AWK|bìrê¤äMXGRegular Expressionºlrê . YXGøóºlrê
³hÓ , hHìrê¤Ìªèºlrê°Ç .
AWKäìÓrêá|Ì¹rê°ÌÚiæUCÊ@ :

1. ]wAWKºØÜÆ RSTART, RLENGTH :

RSTART = Xøó§lrêbìrê¤§ìm .
= 0 ; Y¼äìXøóºlrê .

RLENGTH = Xøó§lrêø× .
= -1 ; Y¼äìXøóºlrê .

2. Ç^ RSTART §È .

Òpõæ :

$ awk ' BEGIN f

match( "banana", /(an)+/ )

print RSTART, RLENGTH

g

'

@@@ õæ²GLX 2 4
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� split( ìrê , }CWÙ , Àjr¸ (�eld separator) ):

AWKNÌÒüwºÀjr¸ (�eld separator)ÓÀjìrê¨@ÓÓºæì (�eld),Ã
Hüwº}COýUÓQÀjºæì .

Òp :
ArgLst = "5P12p89"

split( ArgLst, Arr, /[Pp]/)

õæá Arr[1]=5, Arr[2]=12, Arr[3]=89

� sprintf( CL§æ¡ , CL§êÆ , CL§êÆ ,...)

ÓçÆ§ÎkPAWKÎCºéXçÆprintf()ÛP . Ò£PºO sprintf()|NnD
LXº²Gí¨@ÓrêÇ^

@ëÌ`ÏÎ sprintf()ÓïÜêÆæ¡ . p: x °@ÆÈêÆ , YýNäÜ¨@Ót
GìpÆºêÆ ,iõæpUüO :

x = 28

x = sprintf("%.2f",x)

õæá x = "28.00"

� sub( ñïÎºRegular Expression, NÀ«ºsrê , ìrê )

sub( )Nìrê¤Ä@Ó (Ìªä )XGÒüwºRegular Expression ºlrêï
HsrêúN .

1. ÄGÓÑÆ"NÀ«ºsrê"¤iÎ"&"ÓNí"Xóøóºlrê"
ÓWÒ ,õæUCüO :

A = "ab12anan212.45an6a�

sub( /(an)+[0-9]*/, "[&]", A)

²GLX ab12[anan212].45an6a

2. sub()£ÈiõæúN (replacement)º\Î ,íÄGÓÑÆ°Årê ("")É ,
sub()ÒõæºO\h£üwrê"º\Î .

3. ÇÑ sub()P match()ºftÏÎ ,iv¸úXìrê¤XGüwøóºÒ³
lrê .
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ÒpõæUC{¡ :

awk '

BEGIN f

data = "p12-P34 P56-p61"

while( match( data ,/[0-9]+/) >0) f

print substr(data,RSTART, RLENGTH )

sub(/[0-9]+/,"")

g

g

' $*

²GLX :
12
34
56
61

4. sub( )¤ÄTÓÑÆ (ìrê )Y¼üw ,häw]È°$0.

iÎ sub( /[9-0]+/,"digital" ) íÜ sub(/[0-9]+/,"digital",$0 )

� gsub( ñïÎºRegular Expression, NÀ«ºsrê , ìrê )

oÓçÆP sub()@Ë ,PËOiærêúNºçÆ . ß@£PIO

1. gsub()|úNÒ³Xøóºlrê .

2. gsub()|Ç^QúNºlrêÓÆ .

ÐÑÒ sub().

� substr( rê ,_lìm [,ø× ] ) :

Ç^q_lìm_ ,üwø×§lrê . Y¼üwø× ,hÇ^_lìmìÛê½À§
lrê .
õæUÒ

$ awk ' BEGINf print substr( "User:Wei-Lin Liu", 6)g'

²GLX

Wei-Lin Liu
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(G). ÆÇçÆ

� int(x) : Ç^xºãÆ¡À (h¼pÆ ).

Òp :
int(7.8) NÇ^ 7
int(-7.8) NÇ^ -7

� sqrt(x) : Ç^xºèÚ .

Òp :
sqart(9) NÇ^ 3

Y x °tÆ ,hõæ sqrt(x)ÉNy¨ Run Time Error

� exp(x) : NÇ^eºx¸è .

Òp :
exp(1) NÇ^ 2.71828

� log(x) : NÇ^xHe°³ºïÆÈ .

Òp :
log(e) = 1

Y x<0 ,hõæ sqrt(x)ÉNy¨ Run Time Error.

� sin(x) : x ·H|×q°æì ,sin(x)NÇ^xº sinçÆÈ .

� cos(x) : x ·H|×q°æì ,cos(x)NÇ^xºcosçÆÈ

� atan2(y,x) : Ç^ y/x ºtanÏçÆ§È ,Ç^ÈYH|×q°æì .

� rand( ) : Ç^¶ó 0P1§¡º (ñü )ÃÆÈ ; 0 <rand() <1.

£DÏÎÌÛæüw rand()çÆ_lº seed,_hC¸õæAWK{¡É ,
rand()çÆ£NÏÎP@Óºwº seed,Ó£ÍÃÆ .

� srand(x) : üwHx° rand( )çÆ_lº seed.

YÙ¤Fx,hAWK|HõæÉºéÁPÉ¡° rand()çÆ_lº seed.
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Appendix D Built-in Variables

]ºØÜÆºÓÆ£h , ¹BöäÛöÊÀþ¡ú , Ã¼öärÀ¶ÇÆC .

ARGC íROCW£Fïµ -F, -v, -f ÎäÒï³ºÑÆ§~ºÒ³ÑÆºÓÆ .

YN\AWK{¡"½µgóROCW , h ARGC ç£NÓ\{¡¡À"CJpâ
.

ARGV[ ] @Ó}CÎHOýROCWºÑÆ .

Ò : õæUCRO

$ awk -Fnt -v a=8 -f prg.awk �le1.dat �le2.dat

Î

$ awk -Fnt -v a=8 'f print $1 * a g' �le1.dat �le2.dat

õæWCô@{¡á

ARGC = 3
ARGV[0] = "awk"
ARGV[1] = "�le1.dat"
ARGV[2] = "�le2.dat"

ªÌÐdß : í ARGC = 3 É, ROCWÈüw 2 ÓêÆÉ .
ù :

-Fnt íÜH tab °æìÀjr¸ FS(�eld seporator).
-v a=8 OÎH initialize {¡¤ºÜÆ a.

FILENAME ÎHíÜØe¿bBzºêÆÉÉW .

FS æìÀjr¸ .

$0 íÜØeAWKÒªJºêÆC .

$1,$2.. ÀOíÜÒªJºêÆC§Ä@æ , ÄGæ ,..(ÑÒUC¡ú )

íAWKªJ@§êÆC \A123 8:15" É, |ýH $0 Oü .

G $0 = "A123 8:15"

Y{¡¤i@BÏÎF $1, $2.. Î NF ¥ºØÜÆÉ , AWK~|ÛÊÀÎ $0.
HKúoæìÛöºêÆ . ÁÎáUÓæìºêÆ|ÀOH $1, $2, $3...©H
Oý .

64



AWKºw (default)º æìÀjr¸ (FS) ° ÅÕr¸ (Î tab).

H»ÒÓ¥ , ªÌY¼ïÜ FS, hÀÎá :

Ä@æ ($1)="A123", ÄGæ ($2)="8:15".

ÏÎÌiÎ Regexp Ûæwq FS. AWKC¸ÝnÀÎêÆCÉ , |ÑÒØe
FS§È .

Òp :
O FS = "[ :]+" íÜôóÑ ÅÕ" " Î ":" ÒÕ¨ºrê£ií¨À

j

r¸ , hÀÎá :

Ä@æ ($1) = "A123", ÄGæ ($2) = "8", ÄTæ ($3) = "15"

NR íq AWK }lõæÓ{¡áÒªúºêÆCÆ .

FNR P NR \Îþü . £PºO AWKC}Ò@ÓsºêÆÉ , FNR Kq 0 «s
Öp

NF íØeºêÆCÒQÁÀºæìÆ .

AWK CªJ@§êÆá , ó{¡¤iH NF Óo¾Ó§êÆ]tºæìÓ
Æ.
bU@§êÆQªJ§e , NF Ã£|ïÜ . ýÏÎÌYÛæÏÎ$0ÓOýê

Æ

Òp : ÏÎ getline, ¹É NF NNísº $0 WÒOü§êÆºæìÓÆ .

OFS éXÉºæìÀjr¸ . w]È " "(@ÓÅÕ ), Ô£U±¡ú .

ORS éXÉêÆCºÀjr¸ . w]È "nn"(õæ ), £U±¡ú .

OFMT ÆÈêÆºéXæ¡ . w]È "%.6g"(Y·nÉÌhLX6ìpÆ )

íÏÎ print üO@¸LXhµêÆÉ ,
Òp : print $1, $2

LXêÆÉ , AWK|ÛÊb $1 P $2 §¡ÉW@Ó OFS §È (w]È° @Ó

ÅÕ )
C¸ÏÎ print éX (L )êÆá , AWK|ÛÊÉW ORS §È .(w]È° õæ )
ÏÎ print éX (L )ÆÈêÆÉ , AWKNÄÎ OFMT §È°éXæ¡ .

Òp : print 2/3

AWK N|LX 0.666667

{¡¤iÇÑïÜoÇÜÆ§È , ÓïÜüO print ºéXæ¡ .
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RS ( Record Separator) : AWKqêÆÉWªúêÆÉ , NÌ RS §wqâêÆ
ÁÎ¨\hRecords,ÓAWK@¸ÈªJ@ÓRecord,HiæBz .

RS ºw]ÈO "nn". ÒH@ë AWK@¸ÈªJ@æêÆ .

³É@ÓRecordtAFXCêÆ (Multi-line Record). o¡pU£àAH

"nn" ÓÀjÖFºRecords, iïÎ ÅÕæ ÓÀj .

bAWK{¡¤ ,O RS = "" íÜH ÅÕæ ÓÀjÖFºRecords.

RSTART PÏÎrêçÆ match( )³ö§ÜÆ ,Ô£U±¡ú .

RLENGTH PÏÎrêçÆ match( )³ö§ÜÆ .

íÏÎÌÏÎ match(...) çÆá , AWK|N match(...) õæº²GH

RSTART,RLENGTH Oý§ .
ÐÑÒ þý C AWKººØçÆ match().

SUBSEP (Subscript Separator) }C¤ùÐºÀjr¸ , w]È°"n034"

êÚW , AWK¤º }C uµü rê í¦ºùÐ , p : Arr["John"].
ýÏÎÌb AWK ¤´iÏÎ Ær í}CºùÐ , ÆÜiÏÎhûº}C
(Multi-dimenisional Array)

p : Arr[2,79]

ÆêW , AWKbµü Arr[2,79] §e , NwýâäùÐà«¨rê "2n03479",
§áKH Arr["2n03479"] NÀ Arr[2,79].

iÑÒUÒ :

awk ' BEGIN f Arr[2,79] = 78
print Arr[2,79]
print Arr[ 2 , 79 ]
print Arr["2n03479"]
idx = 2 SUBSEP 79
print Arr[idx]

g

' $*
õæ²GLX :

78
78
78
78
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Appendix E Regular Expression

� °°ònÏÎ Regular Expression

UNIX ¤£ÑF\h üO Î tools, ¦Ìã³bÉ×¤ Mä (Search)rê Î m

«(Replace)rê º\à . ³ grep, vi , sed, awk,...

£×OäMrêÎm«rê , £oý \iDoÇüOÒnäM (Qm« )ºrê°ó".

Y¼àwýúT¾DÒnäM (Qm« )ºrê°ó , u¾ÓrêsbºdòÎSx
É, Òp :

(@) äM \T0.c", \T1.c", \T2.c".... \T9.c" í¤ºô@rê .

(G) äMÜÖsb@Ó \A"ºôNrê .

o¡pU , pói¾õæäMrêºüOÒnäMºrê°ó .

Ò (@) ¤ , näMô@b \T" P \.c" §¡sb@ÓüÔBÆrºrê ; í
MziHC|ºè¡ , @@âÒnäMºrêiDõæROºüO .

ýÒ (G) ¤XóÓøóºrê³LØià , Õ²Lk@@C| . ¹É ,KÝ
nt@ØrêíÜºèk (ów ).

� °òO Regular Expression

Regular Expression(HU²Ù Regexp) O@ØrêíFºè¡ . iÎHüÙã
³YSxºÒ³rê .

ù : °ÏOó@ërê , »þý¤Ní Regexp ºrê§eÒ[ \Regexp".
ù : AWK {¡¤`H/..../Aí Regexp; HÏOó@ërê .

� Õ¨ Regular Expression º¸À

¶qr¸ £F . * [ ] + ? ( ) n ^ $ ~§Ò³r¸ .

Ñ¶qr¸ÒÕ¨ºRegexpäNqPìrêr±NqÛP .

Òp : Regexp \the" P@ërêº \the" NíÛPºNq .
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. Metacharacter : ÎHNíôN@r¸ .

·dß UNIX Shell ¤ÏÎ \*"íÜ Wildcard, iÎHNíôNø×
ºrê . Ó Regexp ¤ÏÎ \." ÓNí@ÓôNr¸ .(`N : ÃDôN
ø×ºrê )

Regexp ¤ \*" t³ä¦[N , Ã£NíôNø×ºrê .

^ íÜÓrê²·X{óæº .

$ íÜÓrê²·X{óæ½ .

Òp :

Regexp /^The/ ÎHíÜÒ³X{óæººrê "The".
Regexp /The$/ ÎHíÜÒ³X{óæ½rê "The".

n NSír¸Ùì¨r±Nqºr¸ (Escape character)

Regexp ¤Sír¸NQÑÀ¨SwºNq . YníÜSír¸ºr±
(literal meaning)NqÉ ,bSír¸§e[W"n"Yi .

Òp :

ÏÎRegexpÓíÜrê \a.out"É , £ig¨ /a.out/.

]° \."OSír¸ , íô@r¸ . iXG Regexp /a.out/ ºr
êN£u \a.out" @Ó ; rê \a2out", \a3out", \aaout" ...£
Xó Regexp /a.out/. ¿TºÎk° : /an.out/

[...] r¸°X , ÎHíÜâ¤A¹¡Ò³ºr¸í¤ºô@Ó .

Òp : Regexp /[Tt]/ iÎHíÜr¸ \T" Î \t".
G Regexp /[Tt]he/ íÜ rê \The" Î \the".

r¸°X [... ] º£iHNdÅÕ .

Òp : Regexp /[ Tt ]/ ä¤A¹º³ÅÕr¸ , £íÜ \T", \t" ¤
ô@Ór¸ , ]iNí@Ó \ "(ÅÕr¸ )

- r¸°X¤iÏÎ \-" Óüwr¸ºÏ¡ , äÎkpU :

Regexp /[0-9]/ ¥ó /[0123456789]/ ÎHíÜôN@ÓüÔBÆ
r.

Pz Regexp /[A-Z]/ ÎHíÜôN@Ójg^årÀ .

ý³dß :
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1. Regexp /[0-9a-z]/ Ã£¥ó /[0-9][a-z]/; eÌíÜ@Ór¸ ,
áÌíÜGÓr¸ .

2. Regexp /[-9]/ Î /[9-]/ uNír¸ \9"Î \-".

[^...] ÏÎ [^..] £Ír¸°XºÉ° (complement set).

äÎkpU :

Òp : nüw \T" Î \t" §~ºô@Ór¸ , iÎ /[^Tt]/ í§ .
Pz Regexp /[^a-zA-Z]/ íÜ^årÀ§~ºô@Ór¸ .

·dß \^" §ìm : \^"²·òµó\["§á , ~Nír¸°XºÉ°

Òp : Regexp /[0-9^]/ uOÎHíÜ@ÓüÔBÆrÎr¸"^".

* Îer¸«Æ¸ÆºSír¸ .

\*" Îe¦eè§r¸iX{ 1 ¸Îh¸ , Î£X{ . Òp : Regexp
/T[0-9]*n.c/ ¤ * Îeäe [0-9] (@ÓüÔBÆr )X{º¸Æi°
0¸Î h¸ .
GRegexp /T[0-9]*n.c/ iÎHíÜ \T.c", \T0.c", \T1.c"...\T9.c"

+ Îeäeºr¸X{@¸Î@¸HW .

Òp : Regexp /[0-9]+/ ÎHíÜ@ìÎ@ìHWºÆr .

? Îeäeºr¸iX{@¸Î£X{ .

Òp : Regexp /[+-]?[0-9]+/ íÜÆr (@ìHW )§eiX{¿t
¹Î£X{¿t¹ .

(...) ÎHAí@sr¸ ,BN§ø¨@Ógroup(£U±¡ú )

Òp :

Regexp /12+/ íÜrê \12", \122", \1222", \12222",...
Regexp /(12)+/ íÜrê \12", \1212", \1212", \1212"....
W¡¤ 12 H ( ) Aí , G \+"ÒÎeºO 12, «ÆX{º]O 12.

| íÜÞèWº"Î"(or)

Òp :

Regexp /Oranges?|apples?|water/ iÎHíÜ :

rê \Orange", \oranges" Î \apple", \apples" Î \water"

� match O°ò ?

Q× Regexp É, g`Jì \YrêXó ( match )Y Regexp"ºr´ .
äNä° : \oÓ Regexp iQÑÀ¨Órê".
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Òp :

rê "the" Xó (match) Regexp /[Tt]he/.
]° Regexp /[Tt]he/ iÑÀ¨rê "the" Î "The", Grê "the" Î
"The" £Xó (match) Regexp /[Th]he/.

AWK ¤£ÑGÓöYBâ¸ (Relational Operator,£ù@ ) ~ !~, ¦Ì]Ù
§° match, not match ýçqP@ë`Ùº match ¤³£P .

äwqpU :

A í@rê , B í@ Regular Expression

un A rê¤sb³lrê i match( @ëwqº match) Regexp B , h
A ~ B Nâ¨ß , äÈ° true, Ï§h° false.

!~ ºwqP ~ ênÛÏ .

Ò p :

"another" ¤t³lrê "the" i match Regexp /[Tt]he/ , ÒH
"another" ~ /[Tt]he/ §È° true.

ù @ : ³Ç×Û£âoâÓBâ¸ ( ~, ~ )P Relational Operators k°@þ
.

� ³Î Regular Expression ÑDº²Ò

U±CX@Ç³Î Regular Expression º²Ò , ¡ÀdÒ¤|óÊ $0 §È , Y
zÏÎº AWK £e\ÏÎÌóÊ $0É, ÐïÎ gawk.

1. NÉ×¤Ò³ºrê "Regular Expression" Î "Regular expression" «
¨ "Regexp"

awk '

{ gsub( /Regular[ \t]+[Ee]xpression/, "Regexp")

print

}

' $*
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2. h£É×¤ºÅÕæ (ÎÈtÅÕr¸Î tab)

awk '

$0 !~ /^[ \t]*$/ { print }

' $*

3. bÉ×¤Ñ³ ddd-dddd(qÜ¹X¬A , d ídigital)ºrêe[W"TEL :
"

awk '

{ gsub( /[0-9][0-9][0-9]-[0-9][0-9][0-9][0-9]/, "TEL : &" )

print

}

' $*

4. qÉ×º Fullname ¤À÷X ô| P ÉW

awk '

BEGIN{

Fullname = "/usr/local/bin/xdvi"

match( Fullname, /.*\//)

path = substr(Fullname, 1, RLENGTH-1)

name = substr(Fullname, RLENGTH+1)

print "path :", path," name :",name

}

' $*

²GLX

path : /usr/local/bin name : xdvi

5. NY@ÆÈïH{÷íÜkí§ (ãÆ¡ÀCTì[@J ,BtGìpÆ )

awk '

BEGIN {

Number = 123456789

Number = sprintf("$%.2f",Number)

while( match(Number,/[0-9][0-9][0-9][0-9]/ ) )

sub(/[0-9][0-9][0-9][.,]/, ",&", Number)

print Number

}

' $*

²GLX

$123,456,789.00
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6. âÉ×¤Ò³ã \programÆr .f"ÎAºrêï° \[Ref : programÆr .c]"

awk '

{ while( match( $0, /program[0-9]+\.f/ ) ){

Replace = "[Ref : " substr( $0, RSTART, RLENGTH-2) ".c]"

sub( /program[0-9]+\.f/, Replace)

}

print

}

' $*
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> , 22
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ARGC, 39, 64

ARGV, 39, 64

arithmetic operators, 58

array, 13

assignment operators, 59

associative array, 13

atan2(), 63

BEGIN, 22

break, 54

Built-in variable, 25

Built-in Variables, 7

close, 32, 57

command line, 28

comment, 25

compound pattern, 50

conditional operator, 59

continue, 55

cos(), 63

delete, 58

do-while, 53

execute AWK, 5

exit, 55

exp(), 63

Field, 4

�eld variable, 6

FILENAME, 64

FNR, 65

for, 53

for( ... in ... ), 35, 53

free memory allocation, 58

FS, 29, 64, 65

getline, 17, 23, 56

if, 52

index, 13

index(), 60

int(), 63

length(), 60

log(), 63

logical operators, 59

match, 11, 49, 69

match(), 60

next, 55

NF, 7, 64

not match, 11, 49, 69

NR, 7, 65

OFMT, 65

OFS, 65

ORS, 65

pattern, 5

Pattern f Actions g, 11
pipe, 23, 58

precedence, 59

print, 9, 23, 56

printf, 10, 55

rand(), 63

Record, 4

regular expression, 50

relateion operator, 5

relateional expression, 49
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relational operators, 59

RLENGTH, 66

RS, 65

RSTART, 66

shell, 23

sin(), 63

sort, 23

split(), 61

sprintf(), 61

sqrt(), 63

srand(), 63

sub(), 61

SUBSEP, 66

substr(), 29, 62

system, 25, 58

system resource, 23

variable, 22

while, 53
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