AWK Tutorial Guide

ďąãs|pâďSS

ASPAC pž Email: aspac@beta.wsl.sinica.edu.tw

ÞNøi : 94011 83 ~ 12 ë 5 é Version : 2.2

ASPAC peľvnú

ASPAC]Academia Sinica PACkage^Oďąãs|pâďSSöó “néuãÏ

Î” (Software Tools) Î “ÝDÑM ” (Problem Solving) žpeCbopeUÒoi ğnéÎåóčÝóďąãs|pâďSSÒşCÒş£ą¡}ğqlÎąêÆ]]An éÎåó^AbąňUCnéÎåóÏÎvQąúUAčiKOúoÎÛÑÏÎC

néÎåóÏÎvQąúpUG

1. néžÏÎvQG

NuÎüê FSF]Free Software Foundation^1991~ 6ëÄGľž

GNU General Public LicenseC

2. åóžÏÎvQG

åóiHÛÑþľÎÞÎAýčoÇHÏQCčDšnâòOžňúC

]@ëž PoorMan LaT_EXďLkÏÎďåíĺź‘WÙ , ÒHżåďÈH^åÓíÜź‘WÙ .

Contents

1 Preface 2 2 Overview of AWK 3 2.1 Why AWK : : : : : : : : : : : : : : : : : : : : : : : : : : : : 3 2.2 How to get AWK : : : : : : : : : : : : : : : : : : : : : : : : : 3 2.3 How AWK works : : : : : : : : : : : : : : : : : : : : : : : : : 4 3 How to Compute and Print Certain Fields 9 4 Selection by Text Content and by Comparsion 11 5 Arrays in AWK 13 6 Making Shell Command in an AWK Program 17 7 A Pratical Example 19 7.1 Redirecting Output to Files : : : : : : : : : : : : : : : : : : : 21 7.2 Using System Resources : : : : : : : : : : : : : : : : : : : : : 23 7.3 Execute AWK Programs : : : : : : : : : : : : : : : : : : : : : 26 7.4 Changing Field Separator & User Define Functions : : : : : : 29 7.5 Using getline to Input File : : : : : : : : : : : : : : : : : : : : 33 8 Multi-line Record 36 9 Getting Arguments on Command Line 39 10 Writing Interactive Program in AWK 41 11 Recursive Program 44 Appendix A Patterns 48 Appendix B Actions 52 Appendix C Built-in Functions 60 Appendix D Built-in Variables 64 Appendix E Regular Expression 67

1 Preface

¿ şöżâU :

oO@ż AWKÇSSüÞ , äńIÛńó :

AWK AóÑMþÇÝD ? AWK ‘čžÑDÒąřó ?

řÏłÌÖtxď AWKÑDžÒąÎSÊ , żâUYÑ@ÇûãNíÊždÒÎä DÑÒcĺ ; UdÒÑLJ‘ , ĳźąÛňse , dÒďÃïÒÏÎž AWKykÎ üOšHšnžąú . şö AWKžüO , çÆ ,...ěøCąžąúhňýóþýď , HQłÌźáűg{ąÉd\ . pźsÆ , iýłÌbuÉąžűZaÇ|ÏÎ AWKÓÑMÝD . ØşłÌ‘ÛdÒWœêSS , H[‘ÇSSÄG .

¿ łÌyýãÆUCIž :

a. UNIX ôÒUžšæÞ@ÎòżğÀ .

Òp : ÉŒsè , ÉŒÆs Î pipe, I/O Redirection ěğÀ

b. C yěžòżykÎy{śîüO .^1

Òp :@printf(), while()...

¿ ÑÒÑØ :

żâUOHÇSSüÞřDnsÆèą , łÌYÝnşö AWKűÐÔÉžÑÒÑ ,i ÑÒUCâżÑ :

– Alfred V. Aho, Brian W. Kernighan and Peter J. Weinberger, “The AWK Programming Language”, Addison-Wesley Publishing Company – Dale Dougherty, “sed & awk ”, O‘Reilly & Associates, Inc

1AWK üOÃčh , BäďğjąÀP C yěďğÎk@P , żâUďïÓþüOğyk

ÎSÊčA[Hc¿žąú , łÌYý‘s ,iÛæ¡\Ûöž C yěÑy

2 Overview of AWK

2.1 Why AWK

AWK O@Ø{ąyě . ęãş@ë{ąyě‘čž\à . ]AWKyěãşYÇ SI , p : ÏÎ¡űź (Interpreter)čÝýæsű ; ÜÆLňOğÀ (Typeless), iÏÎ årí}CžùÐ (Associative Array)...ěSâ . ]ź , ÏÎ AWKűg{ąñ_ÏÎ äęyěóšäKQB‘ÙÉą . AWKÙãş@ÇžØ\à , Ïo AWKÕóBzãê ÆC (Record), æì (Field)ňAžêÆ ; ź~ , AWKžØş pipež\à , iNBzďž êÆÇeź~ąž ShellRO[HBz , AN ShellROBzážêÆÇ^ AWK{ą , o ÓSI]Ïo AWK{ąÜeöÏÎtÎê¡ .

Ñó AWKãşWzSâ , bÝDBzžL{ , iťöÏÎ AWKÓűg@Çpuã ; oÇpuãÃDÎÓÑMãÓjÝD , ęÌuÓOêtÑMÝDL{žYÇďâ , iÇÑ

ShellÒčÑž pipeNêÆöÝnÇeźčPžpuãiæBz , HÑMãÓjÝD . o

ØÑDèą , ÏooÇpuãi]čPÝDÓQńÐÕXÎÏÎ (reuse); ]iÇźèąÓ ýæúÕj{ąìňžiæÊP£TÊ , NÓYÝnûłžõætŒÉAÎ CyěÓïg . oO AWKÌ‘QşÎğB . Yà‘‘pźBzÝD , łÌiHHółžďŒÓäÒâH žÝD , Óč|QëdóÓ‘žąœ . żâUř AWKJùžÇSSüÞ , äžeNýjÕp óűg AWK{ą , ĳCJi@BÑDèąžşÎêÒ , oąÀNdÝ UNIXiěâUď AæQŒ .

2.2 How to get AWK

@ëž UNIX@~tÎ , żŋYþş AWK. čPž UNIX@~tÎÒþž AWKäľżç čÉÛP . YłÌÒÏÎžtÎWĳþş AWK, izL anonymous ftp ìUCaèú o : phi.sinica.edu.tw:/pub/gnu

ftp.edu.tw:/UNIX/gnu

prep.ai.mit.edu:/pub/gnu

2.3 How AWK works

řKóÑÀ AWK{ą[c , ÎşöNy (terminology), ýH@Óûu~êÉ ( emp.dat ), Ó[HűÐ .

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

ÉŒďUæìÌÿř ûu ID, mW , ~êv ,Î êÚuÉ . IDďžÄ@X řąùÑOX . “A”,”P”ÀOíÜ “ÕË ”Î “]Ë ”ąù .

żp‘Ûńóąú AWK{ąžDn[cÎu@ìz , Ãï@ÇńnžWüšHšnžÑ À. ÑoąÀže , łÌié|X AWKyěžDnëńÎ AWKPäęy{ąěžtğ B. řKóąú , HøCèąąúóá .

¿ Wüwq 1. êÆC (Record) : AWKqêÆÉWłúêÆžòżæì .

HWCÉŒ emp.dat řÒ , AWKłJž

Ä@ğêÆCO "A125 Jenny 100 210"
ÄGğêÆCO "A341 Dan 110 215"

@ëÓě , @ğêÆCÛíóêÆÉWž@æêÆ . (ÑÒ : þý B žØÜÆ “RS” )

2. æì (Field) : řêÆCWQÀj}žlrê .

HêÆC “A125 Jenny 100 210”řÒ ,

Ä@æ ÄGæ ÄTæ Ä|æ

“A125” “Jenny” 100 210

@ëOHÅÕrÿÓÀjÛFžæì . ( ÑÒ : þý D žØÜÆ “FS” )

¿ póõæ AWK óUNIXžROCWäJÑpUCæąžüO : ( “$”íShellROCWžčÜÅź )

$ awk ’AWK{ą ’ êÆÉÉW

hAWK|ýsűÓ{ą , MáõæÓ{ąÓBzÒüwžêÆÉ . (WCèąY¡ţâ{ągb UNIXžROCW )

¿ AWK{ąžDnšc :

AWK{ąďDnykO Pattern f Actions g, G‘čğ AWK{ąäňAp U : Pattern1 f Actions1 g Pattern2 f Actions2 g ......

Pattern3 f Actions3 g

¿ Pattern Ořò ?

AWK iţü\hčPňAž Pattern. @ë‘ÏÎ “öYP_ą ”(Relational

expression) Óíĺ Pattern.

Òp :_x

¿ 34 O@Ó Pattern, P_ÜÆ x P 34 O_sb jó žöY .

x == y O@Ó Pattern, P_ÜÆ x PÜÆ y O_sb ěó žöY .

Wąď x >34 , x == y KOåňž Pattern.

AWK čÑ C yěď‘č žöYBâ ÿ (Relational Operators) p >, <,

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

ź~ , AWK ÙčÑ ~ (match) Î !~(not match) GÓöYBâÿ (ù@ ). ä ÎkP[qpU :

Y A í@rê , B í@ Regular Expression

A ~ B P_ rê A ďO_ ]t àXó (match)BąËžlrê . A !~ B P_ rê A ďO_ ĳ]t àXó (match)BąËžlrê .

Òp :

“banana” ~ /an/ ãÓO@Ó Pattern.

]ř “banana”ď tşi match /an/žlrê , GźöYą ĺSS (true), ãÓ PatternžÈ]O true.

ÛöÓ‘ÐÑÒ þý A Patterns, þý E Regular Expression

ù @ : şÖÆ AWKŒÛ , â ~, !~ íĺt@þž Operator, Ãčøř@Ø Rela-

tional Operator. żâUďNoâÓBâÿíĺ@Ø Relational Operator.

¿ Actions Ořò ?

Actions OÑ\h AWKüOcĺ . ÓAWKžüOP C yěďžüOQÀþü .

Òp :

AWKž I/OüO : print, printf( ), getline.. AWKž y{śîüO : if(...)f..g elsef..g, while(...)f...g... (ÐÑÒ þý B — “Actions” )

¿ AWK póBz Pattern f Actions g ?

AWK |ýP_ (Evaluate) Ó Pattern ğÈ , Y Pattern P_ (Evaluate)á ğÈř true(Îčř 0žÆr ,ÎčOÅžrê ), h AWK NõæÓ Pattern Òï şž Actions.

Ïğ , Y Pattern ğÈčř true, hAWKNčõæÓ Pattern Òïşž Ac-

tions.

Òp : YAWK{ąďşUCâüO

50 > 23 f print ”Hello! The word!!” g ”banana” ~ /123/ f print ”Good morning !” g

AWK|ýP _ 50 >23 O_ĺSS . ]řÓąĺ SS , ÒH AWKNLX

”Hello! The word!!”. Ót@ Pattern ř ”banana” ~/123/, ]ř ”banana” žĳtşôólrêi match /123/, Ó Pattern ğÈř false, GAWKNč|LX ”Good morning !”

¿ AWK póBz f Actions g žyk ? ( ÊÖ PatternąÀ )

şÉyk Pattern f Actions gď, Pattern ąÀQÙď , uÑ fActionsg. oØąÎíÜ “LøóõæoÓ Actions”.

¿ AWK žæìÜÆ

AWK ÒžØžæìÜÆÎä[NpU :

æìÜÆ [N

$0 ř@rê , äžeřØe AWK ÒłJžêÆC . $1 Ní $0 WÄ@ÓæìžêÆ . $2 Ní $0 WÄGæÓìžêÆ . ... älþÀ

łJêÆCÉ , AWKpóŒ£ (update)oÇžØžæìÜÆ

1. í AWK qêÆÉďłú@ğêÆCÉ , AWK |ÏÎžØÜÆ $0 ľHO ý. 2. Cí $0 QğÊÉ (Òp : łJsžêÆC Î ÛæÜó $0,...)

AWK |SSèńsÀR $0 žæìąp , ÃN $0 WUæìžêÆÎ $1, $2, ..ľHOý .

¿ AWKžžØÜÆ (Built-in Variables)

AWK čÑF\hžØÜÆ , ÏÎÌó{ąďiÏÎoÇÜÆÓúoÛöêT . ‘čžžØÜÆş :

žØÜÆ [N

NF (Number of Fields)ř@ãÆ , äÈí $0WÒsbžæìÆØ . NR (Number of Records)ř@ãÆ , äÈí AWKwłJžêÆCÆØ .

FILENAME AWK£bBzžêÆÉÉW .

Òp : AWK qêÆÉ emp.dat ďłJÄ@ğêÆC

”A125 Jenny 100 210” ğá , {ąď :

$0 ğÈNO ”A125 Jenny 100 210” $1 ğÈř ”A125” $2 ğÈř ”Jenny” $3 ğÈř 100 $4 ğÈř 210 NF ğÈř 4 $NF ğÈř 210 NR ğÈř 1 FILENAME ğÈř “emp.dat”

¿ AWKžu@y{ :

õæ AWKÉ, ę|ÏÆiæUC|BJ .

1. ÛÊqüwžêÆÉďłú@ğêÆC .

2. ÛÊós (Update)ÛöžžØÜÆğÈ . p : NF, NR, $0... 3. vÿõæ{ąď Òş ž Pattern f Actions g üO .

4. íõæź{ąďÒş Pattern f Actions g É, YêÆÉďÙşĳłúž êÆ , hÏÐõæBJ 1ìBJ 4.

AWK|ÛÊńÐiæWz 4ÓBJ , ÏÎÌčůó{ąďűgoÓjé (Loop).

3 How to Compute and Print Certain Fields

AWK BzêÆÉ , ę|ÛÊqêÆÉď@ÿłú@ğOý , Ã|NÓêÆÁÀĺ @ÓÓžæì ; {ąďiÏÎ $1, $2,... ¡ţúoUÓæìžže . oÓSâýÏÎÌö óÎ AWK űg reformatter ÓïÜêÆæą .

dÒ : HÉŒ emp.dat řÒ , pâCHşouêÃCLøí .

ÀR : AWK |Ûæ@ÿłJ@CêÆ , G{ąďÈÝiD AWK póBzÒłJžêÆ C. õæpURO : ( $ íUNIXROCWžčÜÅź )

$ awk ’f print $2, $3 * $4 g’ emp.dat

õæšGpU :

ÃõX{ :_{Jenny 21000}

Dan 23650 Max 27170 John 27500 Linda 19950

ą ú :

1. UNIXROCW , õæ AWKžykř :

$ awk ’AWK{ą’ ýBzžêÆÉÉW .

żdÒďž {ąąÀ ř f print $2, $3 * $4 g . â{ąmóROCÉ , {ą ğeáůH ’ Aí .

2. emp.dat řüwźÓ{ąBzžêÆÉÉW .

3. ż{ąďÏÎ : Pattern f Actions g yk .

Pattern Actions print $2, $3 * $4

Pattern ąÀQÙď , íLôóŋîøó . GAWKłJCğêÆCáčNLøó

õæoÓ Actions.

4. print řAWKÒčÑžéXüO , |NêÆéXì stdout(Ãõ ). print žÑ

ÆąĳźH “,” j} , LXêÆÉĳźą|HÅÕj} . (ÑÒ þý D žØÜÆ OFS)

5. NWzž {ąąÀ xsóÉŒ pay1.awk ď. õæROÉAüw AWK {ąÉ ğÉW . oOõæ AWKžt@Øèą , SOAÎó{ąûjžąp , äykpU :

$ awk -f AWK{ąÉW êÆÉÉW

GõæUCâRO ,NčÍPËžšG .

$ awk -f pay1.awk emp.dat $ awk ’ f print $2, $3 * $4 g ’ emp.dat

łÌiÏÎ “-f”ÑÆ ,ý AWKD{ąÏÎäęÈt AWKçÆ žÉŒďžçÆ äykpU :

$ awk -f AWKD{ąÉW -f AWKçÆÉW êÆÉÉW

(şö AWK ďçÆğÅiPÏÎó 7.4 ďąú )

6. AWKď]čÑP C yěďþüÎkž printf() çÆ . ÏÎÓçÆii@Bśî

êÆžéXæą .

sèt@Ó AWK{ąpU , ÃúWř pay2.awk

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

õæUCRO

$ awk -f pay2.awk emp.dat

õæšGÃõX{ :

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

4 Selection by Text Content and by Comparsion

Pattern f Action g řAWKďÌDnžyk . YY PatternğÈřuhõ

æęáèž Action. AWKď‘ÏÎ “öYP_ą ”(Relational Expression)Óí ĺ Pattern.

AWKďčF >, <, ==, != ,... ěöYBâÿ ( Relational Operators )~ , t~čÑ ~ (match), !~ (Not Match) GÓöYBâÿ . QÎoâÓBâÿ , iP _YrêO_]tàÅXÒüw Regular Expression žlrê . ÑóoÇSÊ , ÜeöÏÎ AWKÓűgÝnrêñï , P_ž{ą .

dÒ : ÓWÒ ,

1. ÕËąùûuÕ~ 5%,(ÕËąùûuğ ID.YH “A”}Y ) 2. ÒşûuÌáğ~êvYťCó 100, hH 100p . 3. űg AWK{ąCLsžûu~êvøí .

ÀR :

oÓ{ąůýP_ÒłJžêÆCO_Xóüwøó , AiæYÇÊ@ . AWKď

Pattern f Actions g žykw[\oØ “if ( øó ) f Ê@ g ”ž [c .

sgpUğ{ą , 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

šGpU : ÃõX{ :

A125 Jenny 105
A341 Dan 115
P158 Max 130
P148 John 125
A123 Linda 100

ą ú :

1. AWKžu@{ÇO :

qêÆÉďCÿłJ@ğêÆC , ÌÇõæź{ąďÒşž Patternf 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

AqêÆÉďłiU@ğOý~òiæBz .

2. Ä@Ó Pattern f Action gO:

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

$1 ~ /^A.*/ O@Ó Pattern, ÎÓP_ÓğêÆCžÄ@æO_]tH “A”}Y

žlrê . äď /^A.*/ O@Ó Regular Expression, ÎHíÜôóH “A”}Yž rê . (şö Regular Expression ğÎk ÑÒ þý E ).

Actions ąÀř $3 *= 1.05 . $3 *= 1.05 P $3 = $3 * 1.05 NqÛP . Bâ

l“*=” ğÎkhP C yěď@Ë . źáP C yěďÎkÛPžBâlÎykN čľØz .

3. ÄGÓ Pattern f Actions g O:

$3 <100 f $3 = 100 g

YÄTæžêÆže (í~êv )pó 100, hÕãř 100.

4. ÄTÓ Pattern f Actions g O:

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

ÙďF Pattern(Løóõæ Actions), GÒşêÆCÕãážêÆčNQLX .

5 Arrays in AWK

AWK{ąďź\ÏÎrêíţ}CžùÐ (index). QÎoÓSâQÀşUóêÆÎ pu@ . (ÏÎrêíùÐž}CÙř Associative Array)

žýØSS@ÓêÆÉ , ÃúWř reg.dat. źř@ÇÍùUžêÆÉ ; Ä@æřÇÍmW , äářÓÍÒŒÒ{ .

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

AWKď}CžSÊ 1. ÏÎrêí}CžùÐ (index). 2. ÏÎ}CečůÅi}CWÙÎäjp .

Òp : ÆæÎ}CÓOý reg.dat ďUùÒ{žŒÒHÆ .

oąp ,şGţêTšůxs :

(a) Ò{WÙ , p : “O.S.”,“Arch.”.. ,@şþÇÒ{ÆeÃčúT . (b) UÒ{žŒÒHÆ . p : şXÓHŒ “O.S.”

bAWKďunÎ@Ó}CNiPÉOýWCêT . äèkpU : ÏÎ@Ó}C Number [ ] :

* HÒ{WÙí Number[ ] žùÐ .

* H Number[ ] ďčPùÐÒïMžÿÀNíŒÒHÆ . Òp :

ş2ÓÇÍŒ “O.S.”, hH Number[“O.S.”] = 2 íğ . YŒ “O.S.”žHÆW[@H ,

h Number[“O.S.”] = Number[“O.S.”] + 1 Î Number[”O.S.”]++ .

3. póúX}CďxsžêT

H C yěřÒ , Åi int Arr[100]; ğá , YQo¿ Arr[ ]ďÒxsžêÆ , u ůÎ@Ójé , p :

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

Yi . Wąď :

}C Arr[ ] žùÐ : 0, 1, 2,..., 99 }C Arr[ ] ďUùÐÒïşžÈ : Arr[0], Arr[1],...Arr[99]

ý AWK ďÏÎ}CÃčůÆýÅi . Hè~ÏÎž Number[ ] Óě , {ąõæ e, Ãč¿NÓşþÇÒ{WÙiàQíĺ Number[ ] žùÐ . AWK čÑF@ÓüO , ÇÑÓüO AWK|ÛÊäM}CďÏÎLžÒşùÐ . H

Number[ ] řÒ , AWKN|äì “O.S.”, “Arch.””,...

ÏÎÓüOÉ , ůüwÒnäMž}C , Î@ÓÜÆ . AWK|ÏÎÓžÜÆÓOý q}CďäìžC@ÓùÐ . Òp

for( course in Number ) f....g üwÎ course ÓOý AWK q Number[ ] ďÒäìžùÐ . AWKCäì@Ó ùÐÉ , NÎ course OýÓùÐğÈBõæ f....gďğüO . ÇÑoÓèąKiú X}CďxsžêT .(ÔčUÒ )

dÒ : ÎpUìŒÒHÆ ,ÃLXšG .

ØSSpU{ą ,ÃúWř 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

õæšGpU :

Discrete 3
D.S. 1
O.S. 2
Graphics 2

A.I. 1
Arch. 2
Algorithm 2

ą ú :

1. o{ą]tGÓ Pattern 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@Ó Pattern f Actions güOďÙďF Pattern ąÀ . GHÛCğêÆCžł Jä ActionsąÀNvÿLøóQõæ .

HAWKłJÄ@ğêÆ “Mary O.S. Arch. Discrete” řÒ , ]řÓğêÆ NF = 4(ş4Óæì ), GÓ Action ž for Loopď i = 2,3,4.

i $i Ìì Number[$i] Number[$i]++ ğá 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 güOď

* ENDřAWKğOdr , řPatternğ@Ø . * ENDĺSS (äÈř true)žøóO :

“AWKBzźÒşêÆ , YNœ}{ąÉ .”

ŋ‘łJêÆCÉ , ENDÃčĺSS , Gäáž ActionsÃčQõæ ; SSşí AWKł źÒşêÆÉ , ÓActions~|Qõæ ( ‘N ,čÞêÆCşhÖğ , ENDÈbÌá ~ĺSS , GÓ ActionsÈQõæ@ÿ .)

BEGIN P END şIþü , OAWKďt@ÓOdž Pattern.

SS@čPžO :

“H BEGIN ř Pattern ž Actions ó{ą@}lõæÉ , Qõæ@ÿ .”

4. NF řAWKžžØÜÆ , ÎHíÜ AWK£BzžêÆpCď , Ò]tžæìÓÆ .

5. AWK{ąďYtşH $ }YžÛwÜÆ , čNHpUèąÑÀ :

H i = 2 řÒ , $i = $2 íÄGÓæìêÆ .

( êÚW , $ b AWK ďř@Bâÿ (Operator), ÎHúoæìêÆ .)

6 Making Shell Command in an AWK Program

AWK{ąďź\Is ShellüO . ÃčÑ pipeÑM AWKPtÎąêÆÇĳžÝD . ÒH AWKÜeöÏÎtÎê¡ . łÌiQÎoÓSâÓűgYÇAÎžtÎuã . dÒ : g@ AWK{ąÓCLXuWHÆ .

NUC{ąØÉ , RWř count.awk

BEGIN f while ( ”who” | getline ) n++ print n

g

ÃõæUCRO :

$ awk -f count.awk

õæšGN|LXØeuWHÆ ą ú :

1. AWK {ąÃč@wnBzêÆÉ . HżÒÓě , ÈéJ{ąÉ count.awk , ĳé

JôóêÆÉ .

2. BEGIN M END Př AWKďğØ@ Pattern. H BEGIN ř Patternğ Actions,uş

bAWK}lõæ{ą ,|ĳ}ÒôóéJÉe , Qõæ@ÿ .(‘N : uQõæ@ÿ )

3. “|” ř AWK ďíÜ pipežÅź . AWK â pipeğežrê ”who”íĺ ShellW

žRO , ÃNÓROeź Shellõæ , õæžšG (ìýşóÃõLXÌ )hÇÑ pipee iAWK{ąď .

4. getline řAWKÒčÑžéJüO .

äykpU :

yk ÑóBłúêÆ êÆłJámó

getline var< file Òüwž file ÜÆ var(varÙďÉ ,íÜmó $0) | getline var pipe ÜÆ var(varÙďÉ ,íÜmó $0) getline var č ù@ ÜÆ var(varÙďÉ ,íÜmó $0)

ù@ : í Pattern ř BEGIN Î END É, getline NÑ stdin łúêÆ , _h ÑAWK£BzžêÆÉWłúêÆ .

getline @ÿłú@æêÆ , Yłúĺ\h return 1, YłúćÑh return -1, YJìÉŒšô (EOF), hreturn 0;

ż{ąÏÎ getline Ò return žêÆ Óţř while P_jéśîžøó . YÇ AWKľżûÂ ,Ãče\ÏÎÌïÜ $0 ğÈ . oØľž AWK õæż{ąÉ |čÍ Error, łÌió getline ğámW@ÓÜÆ (pź , getline łiÓžêÆK č|Qmó $0 ), Î¡ţïÎ gawkKiÑM .

7 A Pratical Example

ż‘NÜd@ÓÎpWZìFÉąÎðìÿÆž{ą .

o{ąCéQõæÉNłJGÓÉŒ :

ûuíéìZÉąžêÆÉ ( pUCğ arr.dat ) sñûuíëðìÖpÿÆžÉŒ .

í{ąõæõźęáNósÄGÓÉŒžêÆ (ðìÿÆ ), ÃCLíéžøí . o{ą NÀĺUCÆp‘vBźĺ , äjõpU :

7.1 óìZêÆÉ arr.dat ğeÝW[@CïY ”ID Number Arrvial Time” , ÃčÍøíéXìÉŒ today rpt1 ď” < bAWKďpóNêÆéXìÉŒ >

7.2 N today rpt1 WğêÆöûuNźÆÇ , Ã[ùõæíéğéÁ ; čÍÉŒ to-

day rpt2

< AWKďpóBÎtÎê¡Î AWKď PipeğSÊ >

7.3 < NAWK{ą]tb@Ó shell scriptÉŒď >

7.4 ó today rpt2 CéøíW , ðìÌğe[W ”*”, Ã[ùíéŋąìZÉą ; čÍ ÉŒ today rpt3

<AWKďpóïÜæìÁÎèą , wqçÆ , ÎçÆIs >

7.5 qÉŒďłúíëðìÿÆ , ÃÚÚíéXÔňpósðìÖpÆ .

< ÏÎÌó AWKďpółúÉŒêÆ >

Y¡qäûuìÔÉąÉpU , úWř arr.dat . ÉŒďÄ@æřûuNź , ÄGæř ìFÉą . żdÒď , NÏÎÓÉŒřêÆÉ .

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

7.1 Redirecting Output to Files

AWKďÃĳčÑp C yěďğ fopen() üO , ]ĳş fprintf() ÉŒéXğü O. ýAWKďôóéXçÆğáÒiÇÑÏÎP UNIX ďþüž I/O Redirection , NéXžêÆ Redirect ìüwžÉŒ ; äÅźťř > (éXì@ÓsčÍžÉŒ ) Î

>> ( append éXžêÆìÉŒ¡Ý ).

Ò : óìZêÆÉ arr.dat ğeÝW[@CïYpU : ”ID Number Arrival Time” , ÃčÍøíéXìÉŒ today rpt1 ď

ØSSpUÉŒÃúWř 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

õæáNčÍÉŒ today rpt1 , äžepU :

 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

ą ú :

1. AWK{ąď , ÉŒWÙ today rpt1 ğeáůH ” Aí , íÜ today rpt1 ř@

rê‘Æ . YĳH” Aí , h today rpt1 NQ AWKÑÀř@ÓÜÆWÙ .

bAWKďôóÜÆÏÎğe , ÃčůÆýÅi . äìlÈřÅrê (Null string) Î 0. ]ź{ąďYĳH ” N today rpt1 Aí , h today rpt1 NO@ÜÆ , äÈNO Årê , o|óõæÉyĺù~ (Unix Lkřz}Ò@ÓH Null StringřÉWžÉŒ ).

* ]źbsè AWK{ąÉ , ůæ~dSS . ]řYVùÜÆWÙ , AWKbsű{ąÉ |{řO@sžÜÆ , Ãč|îś . pźźź|yĺ Runtime Error.

2. BEGIN řAWKžOdr , O Pattern ž@Ø .

H BEGIN ř Pattern ž Actions óAWK{ąèQõæ|ĳłúêÆÉQõæ@ÿ , źáKčAQõæ .

3. łÌÎ\śoż{ąďž I/O RedirectionÅźşÏÎ “¿¿” (append) ÓD “¿”.

* ż{ąďYÏÎ “¿” NêÆńÉì today rpt1 , AWKÄ@ÿõæÓüOÉ |čÍ @Ó sÉ today rpt1 , äá Aõ æÓ üO Éh âê Æ appendì to-

day rpt1 É¡ , ÃDCõæ@ÿNń}@ÓsÉ .

* YÄÎ ”¿¿”ätğÈbÄ@ÿõæÓüOÉ , Ywsb today rpt1 h AWK N¡ţâêÆ appendbìÉŒğ¡À . * o@I , PUNIXďžÎkčP .

7.2 Using System Resources

AWK {ąďÜeöÏÎtÎê¡ . o]Aó{ąď~sÎ Shell ROÓBz{ą ďžąÀêÆ ; ÎóIs Shell ROáNäčÍğšGæ^ AWK {ą (čÝNšGÈs óYÓÉŒ ). oL{DOÇÑ AWK ÒčÑž pipe (öMşÇþü Unix ďž pipe, ýSÊşÇčP ), Î@Óq AWK ďIs Unix ž Shell command žykÓFĺ .

Ò : ÓWD , NêÆöûu IDÆÇáAéXìÉŒ today rpt2 , ÃóíYþ[õæÉ žéÁ .

À R :

1. AWK čÑP UNIX Îkñüž pipe, äOźçř “|”. äÎkÎ[NpU :

AWK{ąďiţüUCâyk :

a. yk AWK output üO | “Shell ţüžRO ”

( p : print $1, $2 | ”sort +1n” )

b. yk “Shell ţüžRO ” | AWK input üO

( p : ”ls ” | getline )

ù : AWK input üOuş getline @Ó .

AWK output üOş print, printf() GÓ .

2. ó a ykď , AWKÒéXžêÆNàeź Shell, Ñ Shell žROiæBz .

HWÒÓě , print ÒLXžêÆNgÑ Shell RO “sort +1n” ÆÇáAeźÃ õ(stdout).

WC AWK{ąď , “print $1, $2” iàÏÐõæÜhÿ , äLXžšGNýÈsó

pipe ď, ěìÓ{ąšôÉ , ~|@Öiæ “sort +1n”.

ů‘NGI : čŒ print $1, $2 QõæXÿ ,

“sort +1n” ğ õæÉąO “AWK{ąšôÉ ”, “sort +1n” ğ õæÿÆO “@ÿ ”.

3. ó b ykď , AWKNýsÎ Shell RO . äõæšGNgÑ pipe eJ AWK{ą HWÒÓě , AWKýO Shell õæ “ls”, Shell õæáNšGsó pipe, AWKü O getline Aq pipe ďłúêÆ . ÏÎżykÉşdSS : HWÒÓě

AWK “SSè ”Is Shell Óõæ “ls”, õæÿÆO@ÿ . getline hiàõæhÿ (Y pipeďsbhæêÆ ).

4. čWC a, b Gyk~ , AWK{ąďęBYX{ş ”date”, ”cls”, ”ls”... ěrê , AWKuíĺ@ërêBzğ .

ØSSpUÉŒÃúWř reformat2.awk # {ą reformat2.awk # o{ąÎHmSS AWKďž pipe

BEGIN f

”date” | getline # Shell õæ “date”. getline úošGÃ 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 ážêÆ[ ( Append; ]řÏÎ “>>”) ìÉŒ to-

day rpt2 ¡Ý . today rpt2 žepU :

    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

1052 8:05
1101 7:32

ą ú :

1. AWK{ąÑTÓDnąÀcĺ :

i. Pattern f Action g üO

ii. çÆDé . Òp : function double( x )f return 2*x g (ÑÒÄ 11‘ Re-

cursive Program ) iii. Comment ( H # }YÑOğ )

2. AWK žéJüO getline, Cÿłú@CêÆ . YgetlineğáĳţôóÜÆ , hÒ

łJğêÆNH $0 öý , _hHÒüwžÜÆxsğ . HżÒÓě :

õæ ”date” | getline á, $0 ğÈř ”Wed Aug 17 11:04:44 EAT 1994” í $0 ğÈQósÉ , AWKNÛÊósÛöžžØÜÆ , p : $1,$2,..,NF. G $2 ğÈNř ”Aug”, $3ğÈNř ”17”.

(şÖÆÂľğ AWKčź\YÏÎÌÛæós (update)$0ğÈ ,ÎÌ update$0É , ęč|ÛÊós $1,$2,..NF. oąpU , iïÎ gawk,Î nawk. _hÏÎÌ]i ÛæH AWKrêçÆ split()ÓÀj $0WžêÆ )

3. ż{ąď printf() üO|Qõæ 12ÿ ( ]řş arr.dat ďş 12ğêÆ ), ýłÌčÎ áSSêÆQńÆ sortF 12ÿ . íAWKšôÓ{ąÉ~| close oÓ pipe , źÉ~ No 12ğêÆ@ÿeźtÎ , ÃIs ”sort +2n >> today rpt2” Bzğ .

4. AWKčÑt@ÓsÎ ShellROžèk , YÏÎ AWKçÆ

system(”shellRO ”)

Òp :

awk ’ BEGINf system(”date > date.dat”) getline < date.dat print ”Today is ”, $2, $3

g

’ ýÏÎ system( ”shell RO ” ) É, AWKLk¡ţNõæďžąÀêÆéXź

Shell RO . B Shell ROõæžšG]Lk¡ţéJì AWKď .

7.3 Execute AWK Programs

żp‘ď yz pó N AWK{ą¡ ţg b shell script ğď . źá ÏÎ Ìõ æ AWK {ąÉ , NčÝnCÿčäJ “awk -f program datafile ”. script ďÙ i]täę Shell RO , pźóiW[õæL{žÛÊÆ .

ØSS@Óšæž AWK{ą mydump.awk , pU :

f print g

oÓ{ąõæÉ|âêÆÉžže print ìÃõW ( Pcat\Îþü ).

print ğáĳţôóÑÆÉ , íÜ “print $0”.

Yý õæÓ AWK{ą , ÓL XÉŒ today rpt1 Î today rpt2 žže É , šůó

UNIX žROCWõæUCRO :

èą@ $ awk -f mydump.awk today rpt1 today rpt2

èąG $ awk ’f print g’ today rpt1 today rpt2

ÄGØèąYN AWK{ą¡ţgb Shell žROCW , oØèąÈAXûu žAWK{ą .

èąT ØSSpUğ shell script, ÃúWř mydisplay ,

awk ’ # ‘N , awk P ’ ğąůşÅÕj}

f print g

’ $* # ‘N , ’ P $* ğąůşÅÕj}

õæ mydisplay ğe , ůýNęïĺiõæžÉŒ (źBJźáčAØz ). ÐõæpURO :

$ chmod +x mydisplay

źáÏÎÌNi¡ţâ mydisplay íĺüO , ÓdisplayôóÉŒ . Òp :

$ mydisplay today rpt1 today rpt2

ą ú :

1. bscriptÉŒ mydisplay ď, üO “awk”PÄ@Ó ’ ğąůşÅæ (ShellďÃL “

awk’ ”üO ).

Ä@Ó ’ ÎHq¿ Shell äář AWK{ą . ÄGÓ ’ híÜ AWK {ąšô .

GAWK{ąď@SSH”AírêÎrÿ , ÓčÏÎ ’ , HK ShellVc .

2. $* ř shell scriptďğÎk , ęiÎHNíROCW “mydisplay ğážÒşÑÆ ”. Òpõæ :

$ mydisplay today rpt1 today rpt2

ÆêW Shell wýâÓüOàńĺ :

awk ’
         { print }
    ’ today_rpt1 today_rpt2

żÒď , $* ÎHNí “today rpt1 today rpt2”. bShellžykď , iÎ $1 Ní Ä@ÓÑÆ , $2 NíÄGÓÑÆ . íčTwROCWžÑÆÓÆÉ , iÏÎ $* íğ .

3. AWKROCWiPÉüwhÓêÆÉ .

H $ awk -f dump.awk today rpt1 today rpt2 řÒ AWK|ýBz today rpt1, ABz today rpt2. źÉYÉŒLk}Ò , Nyĺ ù~ .

Òp : ĳsbÉŒ ”file no exist”, hõæ :

$ awk -f dump.awk file no exit

NčÍ Runtime Error(Lk}ÒÉŒ ).

ýYÇ AWK{ą “È” ]tH BEGIN řPatternžüO . õæoØ AWK{ąÉ

, AWKÃčů}ÒôóêÆÉ .

źÉROCWYüw@ÓčsbžêÆÉ ,Ãč|čÍ “Lk}ÒÉŒ ”žù~ .(Æ êW AWKÃĳ}ÒÓÉö ) Òpõæ :

$ awk ’BEGIN f print ”Hello,World!!” g’ file no exist

Ó{ąďÈ]tH BEGIN ř Pattern ğ Pattern factionsg, AWKõæÉÃ č|}ÒôóêÆÉ ; Gč|]čsbÉŒ file no exit ÓčÍ “Lk}ÒÉŒ ”ž ù~ .

4. AWK|N Shell ROCW AWK{ą (Î -f {ąÉW )ğážÒşrê , øřNé

JAWKiæBzžêÆÉÉW .

Yõæ AWKžROCW “ĳüwôóêÆÉÉW ”, hN stdinøřéJğêÆÓ¡ , ¡ìéJ end of file( Ctrl-D )řî . łÌiHUC{ąÛæúÕ , õæpURO :

$ awk -f dump.awk (ĳţôóêÆÉÉW )

Î_{$ mydisplay (} ĳţôóêÆÉÉW ) N|o{ : źáäJžôóêÆNvæÆL@œóÃõW . oąpčOœźíœ ! O]ř AWK{ą£Bóõæď . ę£ö{ąüÜ ,NłúêÆÃńs dump@ÿ ; u ]õæÉĳüwêÆÉÉW , GAWKKH stdin(äLWžéJ )řêÆÓ¡ . łÌiQÎoÓSI , ]piP AWK{ą interactive talkž{ą .

7.4 Changing Field Separator & User Define Functions

AWKčÈàÛÊÀÎæì , ]ź\ÏÎÌïÜäæìÁÎèąHAşUØæąğ Ýn . ÏÎÌ]iÛwçÆ , YşÝniNÓçÆæWgĺ@ÓÉŒ ,HÑäę AWK{ą sÎ .

dÒ : Óţ 6.2 žÒl , YKIřWZÉą , Ð[ù “*”óðìOýğe , ÃpâŋąWZ Éą .

À R:

1. ]KIãìFÌ ,čřðì , GÈHìFžpÉÆţP_Očœž ; ťşÑÒìFÉ žÀÁÆ . Y “NìFÉąàńĺHÀÁřæì ”,čÈöóP_O_ðì , PÉ]ö ópâìFŋąÉą .

2. ìFÉą ($2)žæąř dd:dd Î d:dd; Æríďtş@Ó ”:”. ýåÆræøž êÆ AWKLk¡ţţÆÇBâ . (ù: AWKďrê ”26”PÆr 26, ÃLtğ , i¡ ţţrêÎÆÇBâ , oO AWKńnSâğ@ . ýAWKïåÆræøžrêLk £TiæÆÇBâ ).

ÑMğèk :

èk@ . ïìFÉą ($2) d:dd Î dd:dd iærêBâ ,ÀOúXìFžpÉÆÎÀ ÁÆ .

žýP_ìFpÉÆř@ìÎâìrÿ ,AIsçÆÀOIúÀÁÆÎpÉÆ . źÑkÝÏÎUC AWKrêçÆ :

length( rê ) : Ç^ÓrêğøŒ .

substr( rê ,_lìm ,øŒ ) : Ç^q_lìm_ , üwøŒğlrê .

YĳüwøŒ , hÇ^_lìmìÛê¡Àğlrê .

ÒH :

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

èkG ïÜéJCæìžÁÎèą , ÏAWKÁÎæìáÀONpÉÆÎÀÁÆj} óGÓčPžæì .

æìÀjrÿ FS (field seperator) OAWKžžØÜÆ , äw]ÈOÅÕ Îtab. AWKCÿÁÎæìÉč|ýÑÒ FS žže . Yâ ”:”]íĺÀjr ÿ, hAWK KàÛÊÀâpÉÆÎÀÁÆÀjĺčPžæì . GO FS = ”[ nt:]+” (ù : [ nt:]+ ř@ Regular Expression )

1. Regular Expression ďÏÎďAź [ ... ] í@rÿřX , ÎHíÜô

N@ÓìóâďAźąžrÿ .

GiÎ “[ nt:]”íÜ @Ó ÅÕ , tab Î “:”

2. Regular ExpressionďÏÎ “+” ÎeäeèžrÿiX{@ÿÎ@ÿ

HW .

G “[ nt:]+” íÜ Ñ@ÓÎhÓ “ÅÕ , tab Î : ” ÒÕĺžrê .

]w FS =”[ nt:]+” á, êÆCp : “1034 7:26” NQÀÎĺ 3Óæì . Ä@æ ÄGæ ÄTæ

$1 $2 $3 1034 7 26

úãa , AWK{ąďÏÎèk@ñèkGóšäèK . żdÒďÄÎèkG , ]ÇźÜdïÜæìÁÎèąğÎ~ .

sg AWK{ą reformat3 , pU :

awk ’ BEGIN f

FS = ”[ nt:]+” #ïÜæìÁÎžèą ”date” | getline # Shell õæ “date”. getline úošGH $0öý print ” Today is ” , $2, $3 > ”today rpt3” print ”=========================” > ”today rpt3” print “ ID Number Arrival Time” > “today rpt3” close( ”today rpt3” )

g
f

#wóïæìÁÎèą , $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”) #ÑÒż‘ąú 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 ,ÉŒ today rpt3 žžepU :

   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

ą ú :

1. AWK ďçź \ Ï Î Ì Ûw ç Æ . çÆ wq è ą Ð Ñ Òż { ą , function ř

AWK žOdr . HM to M ( ) oçÆtdNÒÇJğpÉÎÀÁÆàńĺH ÀÁřæì . ÏÎÌÛwçÆÉ , Ùş\hÓ‘ůdSS , p data scope,..( ÐÑÒ ÄQ‘ Recursive Program)

2. AWKďçčÑP C yěďÛPž Conditional Operator. Wą printf()ďÏÎ arrival >480 ? ”*” : ” ” Yř@Ò

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

3. % řAWKğBâl (operator), ä@ÎP C yěďğ % ÛP (úlÆ ).

4. NR(Number of Record) řAWKžžØÜÆ . íAWKõæÓ{ąáÒłJž

öýğÆ .

5. AWK ďčÑž close( )üO , ykpU (şGØ ) :

1. close( filename ) 2. close( mó pipeğež command )

řóż{ąÏÎFâÓ close( ) üO :

¿ üO clsoe( ”sort +2n >> today rpt3” ), äNäř close {ąďmó ”sort

+2n >> today rpt3 ” ğež Pipe, ÃSSèIs Shell Óõæ ”sort +2n >> today rpt3”.

( YĳõæoüO , AWKšůóšôÓ{ąÉ~|iæWzÊ@ ; ho 12ğ

sortážêÆNQ append ìÉŒ today rpt3 ď ”Average arrival time : ...” žáè )

¿ ]ř Shell ÆÇážêÆ]ngì today rpt3 , ÒH AWKšůýöňÏÎ ďž today rpt3 HQ Shell £TNÆÇážêÆ append ìtoday rpt3 , _h 2ÓčPž process PÉ}Ò@ÉŒiæéXN|čÍčiwÁžšG .

łÌşdSSWzâI ,~i£TśîêÆéXìÉŒďžűÇ .

6. üO close(”sort +0n >> today rpt3”)ďrê ”sort +0n >> today rpt3” ů P pipe | áèž Shell Command WÙ@rčt , _h AWKNøřGÓčPž

pipe.

łÌió BEGINf gďýOÜÆ Sys call = ”sort +0n >> today rpt3”, {ą ďA@SSH Sys call NÀÓrê .

7.5 Using getline to Input File

d Ò : ÓWD ,qÉŒďłúíëðìÿÆ , ÃÚÚíéXÔňpósðìÖpÆ .(öč PžëœÖpóčPžÉŒ )

À RG 1. {ąďÛÊìútÎéÁžëœWÙ , sţW “late.dat”, ÎĺÖpðìÿÆžÉŒ WÙ (p : Jullate.dat ,...), ÃHÜÆ late file öýÓÉW .

2. ÖpðìÿÆžÉŒďžêÆæąř :

ûuNź (ID) ðìÿÆ Òp , õæż{ąeÉŒ Auglate.dat žžeř :

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{ą reformat4.awk pU :

awk ’ BEGIN f

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

# ïÜæìÁÎžèą # O Shellõæ “date”; getline łúšG ,ÃH $0öý

FS = ”[ nt:]+” ”date” | getline

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

# qÉöďłúðìêÆ , ÃÎ}C cnt[ ]Oý . }C cnt[ ]ďHûuNźř # ùÐ , ÒïşžÈřÓûuğðìÿÆ .

late file = $2 ”late.dat” while( getline < late file > 0 ) cnt[$1] = $2 close( late file )

g

 f

# wóïæìÁÎèą , $2ípÉÆ ,$3íÀÁÆ

arrival = HM to M($2, $3)

if( arrival > 480 )f

mark = ”*” # YíÑðì ,şAW[äðìÿÆ , BO mark ř”*”. cnt[$1]++ g else mark = ” ”

# message ÎHãÜÓûužðìÖpÆ , Yĳ£ðì message řÅrê 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}C cnt[ ]ďsžðìêÆg^ÉŒď

for( any in cnt )

print any, cnt[any] > late file

g

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

g

’ $*

õæá , today rpt4 ğžepU :

      Today is Aug 17
================================
  ID Number Arrival Time

    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

ą ú :

1. latefile O@ÜÆ , ÎHOýðìÿÆžÉŒğÉW . latefile ğÈÑâąÀcĺ

, ebąOíëëœWÙ (ÑIs ”date”úo ) ábąTwř ”late.dat” p : Jun-

late.dat .

2. üO getline < latefile íÑ latefile ÒNížÉŒďłú@ğöý , Ãsñó $0.

YÏÎÌiÛæâêÆñJ $0, AWK|ÛÊïosmJ $0 žêÆiææìÀÎ . ğá{ąďiÎ $1, $2,..ÓíÜÓğêÆžÄ@æ ,ÄGæ ,.., (ù: şÖÆ AWKľżče\ÏÎÌÛæNêÆmó $0, JźąpiïÎ gawkÎ

nawk)

õæ getlineüOÉ , Yĺ\łúöý ,ę|Ç^ 1. YJìÉŒšô , ęÇ^ 0; Lk }ÒÉŒhÇ^ -1.

3. QÎ while( getline < filename > 0 ) f....g iłJÉŒďžC@ğêÆÃľ Bz . oO AWKď userÛæłúÉŒêÆž@ÓńnÒą .

4. }C late cnt[ ] Hûu ID. íùÐ (index), äïşÈíäðìžÿÆ . 5. õæšôá , QÎ for( Variable in array )f..gğyk for( any in late cnt

) print any, late cnt[any] > latefile

NósLžðìêÆńsg^OýðìÿÆğÉŒ . ÓykóÄ 5‘ď £şąú .

8 Multi-line Record

AWKCÿqêÆÉďułú@ğ Record, iæBz . AWKYÌÓäžØÜÆ

RS(Record Separator) žwqNÉŒďžêÆÀjĺ@ğ@ğž Record.

RS žw]ÈO ”nn”(õæÅź ), Gŋ‘ AWKď@æêÆNO@ğ Record.

ýşÇÉŒď@ğ Record[\FÆæêÆ , oØąpUčàAH ”nn” ÓÀj Records. Ì‘ÏÎžèkOÛFž RecordsğąïH @ÓÅÕæ Ój} .

bAWK{ąď , O RS = ””(Årê )á , AWKâ|ÅÕæíĺÓÉŒď RecordžÀj Åź . ãM AWKï RS = ”” tşÑÀèą ,šďyzpU , í RS = ”” É :

1. ÆÓÖFžÅÕæ , AWKÈøĺ@Óæ@ž Record Saparator.(AWKč|óâ ÓòÖžÅÕæğąłú@ğÅž Record)

2. AWK|ďL (skip)ÉžÎÉ¡žÅÕæ . Gč|]řÉžÎÉ¡žÅÕæ , yĺ

AWKhłJFGğÅžêÆ .

Ð[îUÒ ,žýØSS@ÓêÆÉ week.rpt pU :

iø}_{GNUPLOT} Jù dêj_{Latex} šű

VAST-2 ÏÎâU
mathematica Jù

õpØ_{AWK Tutorial Guide}

Regular Expression

ÓÉŒÉžşÆCÅÕæ , Uğ RecordğąÏÎ@ÓÎÆÓÅÕæj} . łÌÐÓSS[ î, í RS = ”” É, AWKłúÓêÆÉğèą .

sè@Ó AWK{ąÉŒ make report pU :

awk ’ BEGIN f FS = ”nn” RS = ”” split( ”@. G. T. |. ŋ. ż. 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}

ÃõčÍšGpU :

@. øiH : iø}_{1. GNUPLOT} Jù G. øiH : dêj_{1. Latex} šű

2. VAST-2 ÏÎâU
3. mathematica Jù

T. øiH : õpØ_{1. AWK Tutorial Guide}

2. Regular Expression

ąú :

1. ż{ąPÉ]ïÜæìÀjrÿ ( FS= ”nn”), pź@ğêÆďžC@æčO@Ó

field.

Òp : AWKłJžÄ@ğ Record ř iø}_{GNUPLOT} Jù äď $1 üžO ”iø} ”, $2 üžO ”GNUPLOT Jù ”

2. Wąďž C Number[ ]O@Ó}C (array), ÎHOýďåÆr .

Òp : C Number[1] = ”@”, C Number[2] = ”G” oL{ÏÎ AWKrêçÆ split( ) ÓâďåÆrñi}C Number[ ]ď. çÆ split( )ÎkpU :

split( ìrê , }CWÙ , Àjrÿ (field separator) ) :

AWKNÌÒüwžÀjrÿ (field separator)Àj ìrê ĺ @ÓÓžæì (field), ÃHüwž }C OýUÓQÀjžæì

9 Getting Arguments on Command Line

jąÀžşÎ{ąče\ÏÎÌóROğáW[@ÇïÜÊžÑÆ . õæ AWKÉ oÇÑÆjąÀÎóüwêÆÉÉW , şÉÆæb{ąďàqROCWoì@ÇäęÎ~ žêÆ . żp‘ďNÔzpób AWK{ąďúÎoÇÑÆ . ØSSÉŒpU , RWř see arg :

awk ’ BEGIN f

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

print ARGV[i] # ÌÿLX AWKÒöýžÑÆ

g

’ $*

õæpURO :

$ see arg first-arg second-arg

šGÃõX{ : awk first-arg second-arg

ąú :

1. ARGC, ARGV[ ] řAWKÒčÑžžØÜÆ .

¿ ARGC : ř@ãÆ . NíROCW , čFïţ -v, -f ÎäïşžÑÆğ~Òş

ÑÆžÆØ .

¿ ARGV[ ] : ř@rê}C . ARGV[0],ARGV[1],...ARGV[ARGC-1]. À

ONíROCWÛïşžÑÆ .

Òp , íROCř :_{$ awk -vx=36 -f program1 data1 data2}

Î_{$ awk ’f print $1 ,$2 g’ data1 data2}

ä ARGC ğÈř 3

ARGV[0] ğÈř ”awk” ARGV[1] ğÈř ”data1” ARGV[2] ğÈř ”data2”

ROCWž ”-f program1”, ”-vx=36”, Î{ąąÀ ’f print $1, $2 g’ čč| CJ ARGC Î ARGV[ ] ď.

2. AWK QÎ ARGC ÓP_ş}ÒžêÆÉÓÆ .

ýÏÎÌijæïÜ ARGC; í ARGC ğÈQÏÎÌ]ř 1 É; AWKNQľF , ~HřROCWÃLêÆÉÉW , Gč|H ARGV[1], ARGV[2],..řÉWÓ} ÉłúêÆ ; ýó{ąďťiÇÑ ARGV[1], ARGV[2],..ÓúoROCWžêÆ . Y@{ą test1.awk pU :

BEGINf number = ARGC #ýÎ number OíêÚžÑÆÓÆ . ARGC = 2 # Ûæóï ARGC=2, AWKNHřuş@ÓêÆÉ

# ťiÇÑ ARGV[ ]úoROCWžêÆ .

for( i=2; i<number; i++) data[i] = ARGV[i]

g

........

óROCWäJ

$ awk -f test1.awk data file apple orange

õæÉ AWK |}ÒêÆÉ data file HiæBz . č|}ÒH apple, orange řÉWžÉŒ (]ř ARGC Qïĺ 2). ýťiÇÑ ARGV[2], ARGV[3] úoR OCWžÑÆ apple, orange

3. iHUCROÓFĺWÒžÄG .

$ awk -f test2.awk -v data[2]=”apple” -v data[3]=”orange” data file

10 Writing Interactive Program in AWK

õæ AWK{ąÉ , AWK|ÛÊÑÉŒďłúêÆÓiæBz , ¡ìÉŒšô . u nN AWKłúêÆžÓ¡ïĺäLéJ , Ki]pP AWK interactive talk ž{ą . ż‘NčÑ@ÓÓþ{ąždÒ .

dÒ : ż‘Nűg@Ó^yÍrúçž{ą , ęNLXďårN ,AÑÏÎÌ^łä^yÍ r. žýsè@ÓêÆŒ test.dat (žečë ,æąpU )

apple ńG
orange hí
banana żĳ
pear ùl
starfruit ĺç
bellfruit ňú
kiwi _ğG
pineapple ñù
watermelon èÊ

sè AWK{ą ”c2e”pU :

awk ’

BEGIN f while( getline <ARGV[1] )f #ÑüwžÉŒďłúúçêÆ English[++n] = $1 # Ìá , n NíÜDØğDÆ Chinese[n] = $2

g

ARGV[1] = ”-” # ”-”íÜÑ stdin(äLéJ ) srand() # HtÎÉąřÃÆÒlžØl question( ) #čÍÒD

g f # AWKÛÊłJÑäLWéJžêÆ (ÏÎÌ^łžłŒ )

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

elsef

print ”nnYou are right !! Press Enter to Continue — ” getline question( ) #čÍÒD

      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] ” ž^åÍrO : ”)

g

’ $*

õæÉäJpUüO :

$c2e test.dat

ÃõNčÍpUžeś :

Press ”ctrl-d ” to exit

ňú ž^åÍrO : YéJ bellfruit {ąNčÍ

You are right !! Press Enter to Continue —

ą ú :

1. ÑÆ test.dat (ARGV[1]) íÜxsÒDžêÆÉÉW . AWK ÑÓÉŒWúo ÒDêÆá , N ARGV[1] ïĺ ”-”.

”-” íÜÑ stdin(äLéJ ) êÆ . äLéJêÆžšôÅź (End of file) O

Ctrl-d. í AWK łì Ctrl-d ÉNśîÑ stdin łúêÆ .

2. AWKžÆÇçÆďčÑâÓPÃÆşöžçÆ .

rand( ) : Ç^űó 0P1ğąž (ñü )ÃÆÈ . 0 <rand() <1.

čDÏÎÌÛæüw rand() çÆ_l žseed, _hCÿõæ AWK{ ąÉ , rand() çÆčNHP@Óžwž seed řÒl , ÓčÍÃÆ .

srand(x) : üwH xř rand( ) çÆ_lž seed. YÙďF x, hAWK|H

õæ ÉžéÁPÉąř rand() çÆ_lž seed. (ÑÒ þý C AWK ž Built-in Functions )

11 Recursive Program

AWK ďčF çÆžÑ ÆC (Argument List)Wž ÑÆ (Arguments)~ , ÒşÜ Æč Þóó BX{þQøř Global variable. äÍ RùòÜ{ąšô — ÓÜ ÆčŒb

function~Î functionžÒiÏÎ , unÜÆWÙÛPÒÏÎžNOP@ÓÜÆ , ¡ì{

ąšô . ] Recusive çÆžąžÜÆ , |]ęIslçÆ (żŋ )ÓńÐÏÎ , GűgÓ þçÆÉ , şSOdSS . 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 řÑÆCWžÑÆ , Olocal variable. œ}źçÆáNøć . y ++ # |ïÜDąďžÜÆ y z = 55 # z řÓçÆďsÏÎžÜÆ , D{ąďÜÆ z ťiQÏÎ . printf(”Inside the function: arg1= %d,x= %d, y= %d, z= %dnn”, arg1, x, y, z)

g ’

šGÃõLX

Inside the function: arg1= 36,x= 35, y= 46, z= 55
Return to main : arg1= 0, x= 35, y= 46, z= 55

ÑWi¿ :

¿ çÆžiôNÏÎD{ąďžôóÜÆ .
¿ çÆžÒÒÎžôóÜÆ (čÑÆ~ ), óÓçÆğ~ÌMiHÏÎ .

źSÊuHÑb , ÌjžaBOąďžÜÆčöQO@ , SOO recursiveIsżŋ , õæ lçÆÉ|}aœçÆžžÜÆ .

vÜžèkO : bçÆž Argument list WêC@Ç Arguments. çÆõæďÏÎoÇêCž Arguments ÓOýčQQ}ažêÆ , pźõælçÆÉN č|}aìoÇêÆ . ź~ AWK Ãč|Ëd , IsçÆÉÒÇĳžÑÆÓÆO_@P .

Òp : wq recursive function pU :

function demo( arg1 )f # Ì‘čžù~Òl ........

for(i=1; i<20 ; i++)f demo(x)

# SIsżŋ . ]ř i O global variable, GõæźÓlçÆá # ìçÆďž i wgQa , GżçÆLk£Tõæ .

.......

g

..........

g

iNWCçÆďž i êCbÓçÆžÑÆCW , pź i KO@Ó local variable , č|] õælçÆÓQ}a . NWCçÆŒïpU :

function demo( arg1, i )f ......

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

    g
g

$0, $1,.., NF, NR,..]čO global variable, łÌó recusive functionďYşÏÎo

ÇžØÜÆ , ]şt~]SS@Ç local variable ÓOs , HKQ}a .

dÒ : HUO@Ó‘čž Recursive dÒ . ęnDÏÎÌéJ@êÿÀ (UÿÀąÎÅÕ j} ) MáLXoÇÿÀÒşiàžÆC .

sèpUž AWKą, úWř permu

awk ’ BEGINf print ”ÐéJÆCžÿÀ ,UÿÀąÐÎÅÕj} ” getline permutation( $0, ””) printf(”nn@ %d ØÆCèą nn”, counter)

g

function permutation( main lst, buffer, new main lst, nf, i, j ) f

$0 = main lst # âmain lstüwź $0ğá AWKNÛÊiææìÀÎ . nf = NF # GiÎ NF íÜ main lst WsbžÿÀÓÆ .

# BASE CASE : ímain lstuş@ÓÿÀÉ .

if( nf == 1) f

print buffer main lst # bufferžžesţ (concate)W main lst N counter++ # Oźĺ@ÿÆCžšG return

g

# General Case : Cÿq main lst ďúX@ÓÿÀñì bufferď

# AÎ main lst ďÑUžÿÀ (new main lst) źUiæÆC

else for( i=1; i<=nf ;i++)f

$0 = main lst # $0($1,$2,..$j,,)řGlobal variablewQa , Gńs

# â main lst üwź $0, OAWKAţ@ÿæìÀÎ

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, buffer ” ” $i )

      g
g

’ $*

õæ $ permu

ÃõWX{

ÐéJÆCžÿÀ ,UÿÀąÐÎÅÕj} YéJ 1 2 3 šGLX

1 2 3
1 3 2
2 1 3
2 3 1
3 1 2
3 2 1

@ 6 ØÆCèą ą ú :

1. şÇûÂľž AWK,Ãče\ÏÎÌüw $0ğÈ . źÉiïÎ gawk, Î nawk. _ h]iÛæÏÎ split() çÆÓÀÎ main lst.

2. řŒKõælçÆÉ}a new main lst, nf, i, j GâoÇÜÆ]CóÑÆCW . p ź, new main lst, nf, i, j NQíĺ local variable,Óč|üìlçÆďPWžÜ ÆvT . łÌÅiçÆÉ ,ÑÆCWčńNoÇ “êCžÑÆ ” Pu£ÎóÇĳêT žÑÆąHûøžÅÕj} , HKóÏO .

3. AWK ďýNrê concatenation(sţ )É , ¡ţNârêÖmYi (Implicit Operator).

Òp :_{awk ’}

BEGINf

A = ”This ” B = ”is a ” C = A B ”key.” # ÜÆ AP BğąşdÅÕ , _h ”AB”NNít@s

ÜÆ ._{print C}

g ’

šGNLX

This is a key.

4. AWKÏÎÌÒűgžçÆiA reuse, ÃčÝnCÓ AWKąďčńsűg .

NçÆąÀæłsgó@ÉŒď , íÝnÎìÓçÆÉAHUCèą includeiÓ .

$ awk -f çÆËW -f AWKD{ąÉW êÆÉÉW

Appendix A Patterns

AWK ÇÑP_ Pattern ğÈÓMwO_õæäáÒïşž Actions. oÌCXXØ‘čž Pattern :

1. BEGIN

BEGIN ř AWK žOdr , O@ØSíž Pattern. BEGIN ĺSS (äÈř true)žÉœO :

“AWK {ą@}lõæ , |ĳłúôóêÆğe .”

ÒHb BEGIN f Actions g ykď , ä Actions ąœÈó{ą@}lõæÉQ õæ@ÿ . í AWK qêÆÉłJêÆCá , BEGIN KčAĺSS , GčŒşhÖ êÆC , Ó Actions ąœÈQõæ@ÿ .

@ë‘ â “Pê ÆÉže Lö ” P “uÝ õæÿÿ ” žąÀ móÓ Actions(H

BEGIN ř Pattern)ď.

Òp :

BEGIN {
        FS = "[ \t:]" # ó{ą@}lÉ , ïÜ AWKÁÎæìžèą
        RS = "" # ó{ą@}lÉ , ïÜ AWKÀjêÆCžèą
        count = 100 # ]wÜÆ count ž_lÈ
        print " This is a title line " \# LX@æ title
      }
       ....... # äę Pattern { Actions } .....

şÇ AWK{ą Æ Ü ”čÝ n ł Jô ó êÆ C ”. Jì oą p i âã Ó { ąm ó H

BEGIN ř Pattern ž Actions ď.

Òp :_{BEGIN f print ” Hello ! the Word ! ” g}

‘N : õæÓþÈt BEGIN f Actions g ž{ąÉ , AWK Ãč|}Òôóê ÆÉiæBz .

2. END

END ř AWK žOdr , Ot@ØSíž Pattern. END ĺSS (äÈř true)žÉœP BEGIN ênÛÏ , ř :

“AWK BzźÒşêÆ , YNœ}{ąÉ ”

ŋ‘ łJê ÆC É , ENDÃč ĺSS , Gäïş ž Actions Ãč Qõ æ ; SSş í AWKłźÒşêÆÉ , Ó Actions ~|Qõæ ‘N : čÞêÆCşhÖğ , Ó Actions ÈQõæ@ÿ .

3. Relational Expression

ÏÎş “A Relation Operator B” ž Expression íĺ Pattern. í A P B sbÒüwžöY (Relation)É , Ó Pattern NâĺSS (true). Òp :

length($0) <= 80 f print g

Wąď l ength($0) <= 80 O@Ó Pattern, í $0(êÆC )ğøŒpóěó 80 ÉÓ Pattern ğÈř true, Nõæäáž Action(LXÓêÆC ). AWK ďčÑUC öYBâÿ (Relation Operator)

Bâÿ [N

 > jó
 < pó
>= jóÎěó
<= póÎěó

== ěó != čěó

~ match !~ not match

WCöYBâÿč ~(match)P !~(not match)~P C yěďğ[N@P .

~(match) P !~(match) b AWK ğ[NšzpU :

YA í@rê , B í@ Regular Expression.

A ~ B P_ rê A ďO_ ]t àXó (match)BąËžlrê . A !~ B P_ rê A ďO_ ĳ]t àXó (match)BąËžlrê .

Òp :_{$0 ~ /program[0-9]+n.c/ f print g}

$0 ~ /program[0-9]+n.c/ ãÓO@Ó Pattern, ÎÓP_ $0(êÆC )ďO

_tşi match /program[0-9]+n.c/ žlrê , Y $0 ďtşÓþrê , hõæ

print (LXÓCêÆ ).

Pattern ďQÎÓñïžrêř $0 É(pżÒ ), iÈH Regular Expression ą

Àíğ . GżÒž Pattern ąÀ

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

(şö match Î Regular Expression ÐÑÒ þý E )

4. Regular Expression

¡ţÏÎ Regular Expression íĺ Pattern; źř $0 ~ Regular Expression žšg .

Ó Pattern ÎHP_ $0(êÆC ) ďO_tş match Ó Regular Expression ž lrê ; YtşÓĺSS (true) hõæäïşž 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

ğe ÒűÐžUØ Patterns, äpâ (evaluation)áš Gř@ÞèÈ (True or

False). AWK ďÞèÈĳźąiÇÑ &&(and), ||(or), !(not)šXĺ@Ósž

ÞèÈ . GčP Patterns ĳźiÇÑWzšXÅźÓšXĺ@Ósž Pattern. pźiiæÆøžøóP_ . Ò p :

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

WąQÎ && (and) NâÓ Pattern DÈžšGXÖĺ@ÓÞèÈ . Óą NêÆÉď Ä23æ ì 28æ Vk¿ 5æ (ýLX 5ÓÅÕrÿ )áLX .

( FNR řAWKžžØÜÆ , ÐÑÒ þý D )

6. Pattern1 , Pattern2

JìoØ Pattern, AWK |řz]SS@Ó switch(Îflag).

íAWKłJžêÆCÏo Pattern1 ĺSSÉ , AWK |ť} (turn on)o switch. íAWKłJžêÆCÏo Pattern2 ĺSSÉ , AWK |öW (turn off)oÓ switch. Ó Pattern ĺSSžøóO :

íoÓ switch Qť} (turn on)É (]A Pattern1, Î Pattern2 ĺSSžąp ) Ò p :

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

iïgř

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

ą ú :

1. í FNR >= 23 É, AWK N turn on oÓ switch; 2. ]řHÛêÆCžłJ , AWKčśžÖ[ FNR.

3. í FNR = 28 É, Pattern2 FNR == 28 KĺSS , oÉ AWK|öWo Ó switch.

í switch ť}žÁą , AWK |õæ “print ” ” $0”

( FNR řAWKžžØÜÆ , ÐÑÒ þý D )

Appendix B Actions

Actions OÑUCüO (statement)ÒÕĺ :

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 ďjąÀüOP C yěďžÎk@P , źBÈűÐûř‘ÎÎeöVcğüO žÎk .

1. y{śîüO

¿ 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 yěďÛP , Y expression pâ (evaluate)áğÈčř 0 ÎÅ rê , hõæ statement1; _hõæ statement2.

(b) iæÞèP_ž expressionÒÇ^žÈşâØ , YÌážÞèÈř true, hÇ^ 1, _hÇ^ 0.

(c) ykď else statement2 H[ ] eáAííÜÓąÀiøÝnÓľ[J ÎÙď .

¿ 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 buffer ďÒşàXó (match) /[0-9]+ċ/( ÆrğáţW

“.c”žÒşlrê ).

dÒď while HçÆ match( )ÒÇ^žÈţřP_øó . Y buffer ď ÙtşXóüwøóžlrê (matchĺ\ ), h match()çÆÇ^ 1, while Nùòiæäáğ statement.

¿ do-while üO

yk :_{do statement while( expression )}

dÒ :

do{
        print "Enter y or n ! "
        getline data < "-"

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

(a) WÒnDÏÎÌqäLWéJ@Órÿ , YÓrÿčO Y, y, N, Î n h|čśõæÓjé , ¡ìłú£Trÿřî .

(b) do-while üOP while üO ÌjžtğO : do-while üO|ýõæ statement ÓáAP_O_ş~òõæ . ÒH , LŒpóä statement

ąÀÜÖ|õæ@ÿ .

¿ for Statement üO (@ )

yk :_{for( variable in array ) statement} 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] )
           }’

šGLX :_{X[2] = 60}

             X[last] = 70
             X[1] = 50

(a) oÓ for üO , MÎHjM}ďÒşž indexÈ, ÃvÿÏÎÒüwžÜ Æ ľHöý . HżÒÓě , ÜÆ any NvÿNí 2, 1,Î”last”.

(b) HoÓ for üO , ÒjMXž indexğÈĳźąÃLôóÿòöY . (c) Ä7‘ Arrays in AWK ďşÓüOžÏÎdÒ , ÎÑą .

¿ for Statement üO (G )

yk :_{for( expression1; expression2; expression3) statement}

dÒ :

for(ñ=1; i<=10; i++) sum = sum + i

ąú :

(a) WCdÒÎHpâ 1 [ì 10 ž‘X .

(b) expression1 ‘Îó]wÓ for jéž_løó , pWÒďž i=1 expression2 Îó]wÓjéžśîøó , pWÒďž i<= 10 expression3 ‘ÎóïÜ counter ğÈ , pWÒďž i++

¿ break üO

break üOÎHjćď_ (õœ ) for, while, do-while ějé .

dÒ :

while( getline < "datafile" > 0 ){
        if( $1 == 0 ) # ÒłúžêÆmó $0
             break # AWKSSèâ $0 WsžæìêÆ
        else # üwź $1, $2, ...$NF
        print $2 / $1
     }

WÒď , AWK č_aqÉŒ datafile ďłúêÆ , í $1 ěó 0 É, N śîÓõæjé .

¿ continue üO

jéďž statement iæì@bÉ , õæ continue üOÓřL^éď| ĳõæž statement. dÒ :

for( index in X_array){
      if( index !~ /[0-9]+/ ) continue
      print "There is a digital index", index
 }

(a) WÒďY index čřÆrhõæ continue, GNřL (čõæ )äáž üO .

(b) ÝdSS continue P break žtğ : õæ continue uOřLäáĳ õæž statement, ýÃĳõœ}Ójé .

¿ next üO

õæ next üOÉ , AWK NřLìóÓüO (next)ğážÒşüO (]A äážÒş Pattern f Actions g), ţÛłúU@ğêÆC , ~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 }

WÒď , í AWK łJžêÆCřÅÕæÉ ( match /^[ n]*$/ ) čCLT ğ~Bõæ next, G AWK NřLäážüO , ~òłúU@ğêÆ , q Y(Ä@Ó Pattern f Actions g)õæ_ .

¿ exit üO

õæ exit üOÉ , AWKNSSèõœ (śîõæ )Ó AWK{ą .

2. AWK ďž I/O üO

¿ printf üO

ÓüOP C yěďžÎkÛP , iÇÑÓüOśîêÆéXÉžæą . yk :_{printf( ”format”, item1, item2,..)}

d Ò :

 id = "BE-2647"; ave = 89
printf("ID# : %s Ave Score : %d\n", id, ave)

(a) šGLX :

ID# : BE-647 Ave Score : 89

(b) format ąÀYÑ @ëžrê (String Constant) Î æąśîrÿ (Format control letter, äe|[W@Ó %rÿ )Òcĺ . HWąřÒ ”ID# : ” Î ” Ave Score : ” ř@ërê . %s Î %d řæąśî

rÿ .

(c) LXÉ , @ërêNQìÊčÊaLX . JìæąśîrÿÉ , hÌÇâ

format áèğ item àńĺÒüwžæąáLX .

(d) şöžÓ‘ , łÌiqűÐ C yěžÑyWoìûźãžűÐ .

(e) print Î printf âÓüO , äáiÏÎ > Î >> NéXì stdoutžê

Æ Redirct ìäęÉŒ , 7.1 Redirect Output to Files ďşźãž dÒąú .

¿ print üO

d Ò :

id = "BE-267"; ave = 89
print "ID# :", id, "Ave Score :"ave

(a) šGLX : ID# : BE-267 Ave Score :89

(b) print ğáiţWrê‘Æ (Constant String)ÎÜÆ . ęÌĳźąi

Î “,” j} .

(c) Wąď , rê ”ID# :” PÜÆ id ğąÏÎ “,”j} , LXÉâÌğą |HÛÊ OFS(ÐÑÒ D žØÜÆ OFS) j} . OFS ğÈ@ëžw ř ”@ÓÅÕrÿ ” (d) Wąďrê ”Ave Score :” PÜÆ aveğąÃĳH “,”j} , AWK|N oâÌýíĺrê concateb@_ (Üĺ “Ave Score :89”)á, AľL X (e) print Î printf âÓüO , äáiÏÎ > Î >> NéXì stdoutžê

Æ Redirct ìäęÉŒ , 7.1 Redirect Output to Files ďşźãž dÒąú .

¿ getline üO

yk ÑóBłúêÆ êÆłJámó

getline var< file Òüwž file ÜÆ var(varÙďÉ ,íÜmó $0) | getline var pipe ÜÆ var(varÙďÉ ,íÜmó $0) getline var č ù@ ÜÆ var(varÙďÉ ,íÜmó $0)

ù@ : í Pattern ř BEGIN Î END É, getline NÑ stdin łúêÆ , _hÑ AWK£BzžêÆÉWłúêÆ .

getline @ÿłú@æêÆ ,

Yłúĺ\h return 1, YłúćÑh return -1, YJìÉŒšô (EOF), hreturn 0

¿ close üO

ÓüOÎHöň@Ó}ÒžÉŒ , Î pipe(čUÒ ) 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."

      }

ą ú :

(a) WÒď , @}lõæ print ”ID # Salary” > ”data.rpt” üOÓLX @æïY . ęÏÎ I/O Redirection( > )NêÆàéXì data.rpt , GźÉÉŒ data.rpt OBó Open ňA .

(b) üO print $1, $2 * $3 čśžNLXžêÆeź pipe(|), AWK ó {ąNšôÉ~|Is shell ÏÎüO ”sort +0n > data.rpt” ÓB z pipe ďžêÆ ; ÃĳSSYõæ , oIP Unix ďpipežÎkčÉÛ P. (c) ÌáÆæóÉŒ data.rpt ğ“¡À ”B[W@æ ”There are.....”. ý źÉ , Shell |ĳõæ ”sort +0n > data.rpt” GUêÆCÆÇáž ID Î Salary ěêÆ|ĳgJ data.rpt . ÒHoRO AWK če ýq¿ Shell õæRO ”sort +0n > data.rpt” ÓBz pipe ďž êÆ . AWKďoÓÊ@Ùř close pipe. YÑõæ close( ”shell

command” )Óźĺ . ÝdSS close( )üOďž shell command ÝP

“|”áèž shell command źþÛP (@rčt ), ûÎžèkOýHÓ rêwq@ÓšužÜÆ , {ąďAHźÜÆNÀÓ shell command

(d) řřònõæ close(”data.rpt”) ? ]ř sort źážêÆ]Ngì

data.rpt , ÓÓÉŒ£ř AWKÒ}ÒÏÎ (write)ď , GAWK{ąď

şýöň data.rpt . HKyĺ]GÓ processes PÉ}Ò@ÓÉŒi æéX (write)ÒčÍžù~ .

¿ system üO

ÓüOÎHõæ ShellW ž command. d Ò :

DataFile = "invent.rpt"

system( "rm " DataFile )

ąú :

(a) system(”rê ”)üOţü@Órêíĺ ShellžRO . WÒď , ÏÎ@Ó

rê‘Æ ”rm ” sţ (concate)@ÓÜÆ DataFile ÎĺnD Shellõ æžRO .

Shell êÚõæžROř “rm invent.rpt”.

¿ “|” pipeüO

“|” tX AWK éXüO , iâ output ì stdout žêÆ~òàeź

Shell WžO@ROíĺ inputžêÆ .

“|” tX AWK getline üO , iIs Shell õæY@RO , AH AWK ž getline üONÓROžÒčÍžêÆłi AWK {ąď . d Ò :

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

 "date" | getline Date_data

łÌÐÑÒ 7.2 Using System Resources äďşźãždÒąú .

3. AWK ÀñÒûÎžOÐéžüO

AWK {ąď‘ÏÎ}C (Array)ÓOÐjqêÆ . delete üOKOÎÓÀñ} CďžÿÀÒÒûÎžOÐÅą . d Ò :

for( any in X_arr )

         delete X_arr[any]

łÌÐdSS , delete üO@ÿuàÀñ}Cďž@Ó “ÿÀ ”.

4. AWK ďžÆÇBâÿ (Arithmetic Operators)

+([), -(î), *(ĳ), /(č), %(DlÆ ), ^(üÆ ) P C yěďÎkÛP

5. AWK ďž Assignment Operators

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

6. AWK ďž Conditonal Operator

y k :

P_øó ? value1 : value2 Y P_øó ĺSS (true) hÇ^ value1, _hÇ^ value2.

7. AWK ďžÞèBâÿ (Logical Operators)

&&( and ), ||( or ), !(not) Extended Regular Expression ďÏÎ “|” íÜ

or ÐÅVc .

8. AWK ďžöYBâÿ (Relational Operators)

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

9. AWK ďäęžBâÿ

+(£ź ), -(tź ), ++(Increment Operator), - -(Decrement Operator)

10. AWK ďUBâÿžBâuýűÇ ( Precedence )

(öuýłCÆC )

$ (æìBâÿ , Òp : i=3; $iíÜÄ 3æ )
^ (üÆBâ )

+ ,- ,! (£,tź ,ÎÞèWž not)
* ,/ ,% (ĳ,č ,lÆ )
+ ,- ([,î )
>, >=,< , <=, ==, != (jó ,jóěó ,...,ěöYÅź )
~, !~ (match, not match)
&& (ÞèWž and)
|| (ÞèWž or )
? : (Conditional Operator)
= , +=, -=,*=, /=, %=, ^= (@Çüw AssignmentBâÿ )

Appendix C Built-in Functions

(@). rêçÆ

¿ index( ìrê, äMžlrê ) :

YìrêďtşýäMžlrê ,hÇ^ÓlrêbìrêďÄ@ÿX{žìm ,Y ĳ£X{ÓlrêhÇ^ 0.

Òpõæ :

$ awk ’BEGIN f print index(”8-12-94”,”-” g’

šGLX 2

¿ length( rê ) : Ç^ÓrêžøŒ .

Òpõæ :

@@ $ awk ’BEGIN f print length(”John”) g’ šGLX 4

¿ match( ìrê, ÎHäMñïž Regular Expression ) :

AWK|bìrêďäMXG Regular Expressionžlrê . YXGøóžlrê şhÓ , hHìrêďÌłèžlrêřÇ . AWKäìÓrêá|ÌźrêřÌÚiæUCÊ@ : 1. ]w AWKžØÜÆ RSTART, RLENGTH :

RSTART = Xøóğlrêbìrêďğìm . = 0 ; YĳäìXøóžlrê .

RLENGTH = XøóğlrêøŒ . = -1 ; YĳäìXøóžlrê .

2. Ç^ RSTART ğÈ .

Òpõæ :

$ awk ’ BEGIN f match( ”banana”, /(an)+/ ) print RSTART, RLENGTH

g

’ @@@ õæšGLX 2 4

¿ split( ìrê, }CWÙ, Àjrÿ (field separator) ):

AWKNÌÒüwžÀjrÿ (field separator)ÓÀjìrêĺ@ÓÓžæì (field),Ã Hüwž}COýUÓQÀjžæì .

Òp :_{ArgLst = ”5P12p89”}

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

õæá Arr[1]=5, Arr[2]=12, Arr[3]=89

¿ sprintf( CLğæą, CLğêÆ, CLğêÆ,...)

ÓçÆğÎkP AWKÎ CžéXçÆ printf()ÛP . ÒčPžO sprintf()|NnD LXžšGíĺ@ÓrêÇ^ @ëÌ‘ÏÎ sprintf()ÓïÜêÆæą . p: x ř@ÆÈêÆ , YýNäÜĺ@Ót GìpÆžêÆ ,iõæpUüO :

x = 28 x = sprintf(”%.2f”,x)

õæá x = ”28.00” ¿ sub( ñïÎž Regular Expression, NÀńžsrê, ìrê )

sub( )NìrêďÄ@Ó (Ìłä )XGÒüwž Regular Expression žlrêï

HsrêúN .

1. ÄGÓÑÆ ”NÀńžsrê ”ďiÎ ”&”ÓNí ”Xóøóžlrê ” ÓWÒ ,õæUCüO :

A = ”ab12ana212.45an6a¨ sub( /(an)+[0-9]*/, ”[&]”, A)

šGLX ab12[anan212].45an6a

2. sub()čÈ iõ æú N (replacement)ž\Î ,íÄ GÓ ÑÆ ř År ê (””)É , sub()ÒõæžO “hčüwrê ”ž\Î .

3. ÇÑ sub()P match()žftÏÎ ,ivÿúXìrêďXGüwøóžÒş lrê .

ÒpõæUC{ą :

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

’ $*

šGLX : 12 34 56 61 4. sub( )ďÄTÓÑÆ (ìrê )Yĳüw ,häw]Èř $0.

iÎ sub( /[9-0]+/,”digital” ) íÜ sub(/[0-9]+/,”digital”,$0 ) ¿ gsub( ñïÎž Regular Expression, NÀńžsrê, ìrê ) oÓçÆP sub()@Ë ,PËOiærêúNžçÆ . SS@čPIO

1. gsub()|úNÒşXøóžlrê . 2. gsub()|Ç^QúNžlrêÓÆ .

ÐÑÒ sub().

¿ substr( rê,_lìm [,øŒ] ) :

Ç^q_lìm_ ,üwøŒğlrê . YĳüwøŒ ,hÇ^_lìmìÛê¡Àğ lrê . õæUÒ

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

šGLX

Wei-Lin Liu

(G). ÆÇçÆ ¿ int(x) : Ç^ xžãÆąÀ (hĳpÆ ).

Òp :_{int(7.8)}

NÇ^ 7

int(-7.8) NÇ^ -7

¿ sqrt(x) : Ç^ xžŋèÚ .

Òp :_{sqart(9)}

NÇ^ 3 Y x řtÆ ,hõæ sqrt(x)ÉNyĺ Run Time Error

¿ exp(x) : NÇ^ ež xÿè .

Òp :_{exp(1)}

NÇ^ 2.71828 ¿ log(x) : NÇ^ xH eřşžïÆÈ .

Òp :_{log(e) = 1} Y x<0 ,hõæ sqrt(x)ÉNyĺ Run Time Error.

¿ sin(x) : x ůH|Œqřæì ,sin(x)NÇ^ xž sinçÆÈ .
¿ cos(x) : x ůH|Œqřæì ,cos(x)NÇ^ xž cosçÆÈ
¿ atan2(y,x) : Ç^ y/x žtanÏçÆğÈ ,Ç^ÈYH|Œqřæì .
¿ rand( ) : Ç^űó 0P1ğąž (ñü )ÃÆÈ ; 0 <rand() <1.

čDÏÎÌÛæüw rand()çÆ_lž seed,_hCÿõæ AWK{ąÉ ,

rand()çÆčNÏÎP@Óžwž seed,ÓčÍÃÆ .

¿ srand(x) : üwH xř rand( )çÆ_lž seed.

YÙďF x,h AWK|HõæÉžéÁPÉąř rand()çÆ_lž seed.

Appendix D Built-in Variables

]žØÜÆžÓÆčh , źBöäÛöÊÀþąú , ÃĳöärÀűÇÆC .

ARGC íROCWčFïţ -F, -v, -f ÎäÒïşžÑÆğ~žÒşÑÆžÓÆ .

YN “AWK{ą ”¡ţgóROCW , h ARGC çčNÓ “{ąąÀ ”CJpâ . ARGV[ ] @Ó}CÎHOýROCWžÑÆ .

Ò : õæUCRO

$ awk -Fnt -v a=8 -f prg.awk file1.dat file2.dat Î $ awk -Fnt -v a=8 ’f print $1 * a g’ file1.dat file2.dat

õæWCô@{ąá

ARGC = 3 ARGV[0] = ”awk” ARGV[1] = ”file1.dat” ARGV[2] = ”file2.dat”

łÌÐdSS : í ARGC = 3 É, ROCWÈüw 2 ÓêÆÉ . ù :_{-Fnt}

íÜH tab řæìÀjrÿ FS(field seporator).

-v a=8 OÎH initialize {ąďžÜÆ a.

FILENAME ÎHíÜØe£bBzžêÆÉÉW .

FS æìÀjrÿ .

$0 íÜØe AWKÒłJžêÆC .

$1,$2.. ÀOíÜÒłJžêÆCğÄ@æ , ÄGæ ,..(ÑÒUCąú )

íAWKłJ@ğêÆC “A123 8:15” É, |ýH $0 Oü .

G $0 = ”A123 8:15” Y{ąďi@BÏÎF $1, $2.. Î NF ěžØÜÆÉ , AWK~|ÛÊÀÎ $0. HKúoæìÛöžêÆ . ÁÎáUÓæìžêÆ|ÀOH $1, $2, $3...ľH Oý .

AWKžw (default)ž æìÀjrÿ (FS) ř ÅÕrÿ (Î tab). HżÒÓě , łÌYĳïÜ FS, hÀÎá :

Ä@æ ($1)=”A123”, ÄGæ ($2)=”8:15”.

ÏÎÌiÎ Regexp Ûæwq FS. AWKCÿÝnÀÎêÆCÉ , |ÑÒØe FSğÈ . Òp :

O FS = ”[ :]+” íÜôóÑ ÅÕ ” ” Î ”:” ÒÕĺžrêčiíĺÀ j rÿ , hÀÎá :

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

NR íq AWK }lõæÓ{ąáÒłúžêÆCÆ .

FNR P NR \Îþü . čPžO AWKC}Ò@ÓsžêÆÉ , FNR Kq 0 ńs Öp NF íØežêÆCÒQÁÀžæìÆ .

AWK CłJ@ğêÆá , ó{ąďiH NF Óo¿ÓğêÆ]tžæìÓ Æ. bU@ğêÆQłJğe , NF Ãč|ïÜ . ýÏÎÌYÛæÏÎ $0ÓOýê Æ Òp : ÏÎ getline, źÉ NF NNísž $0 WÒOüğêÆžæìÓÆ .

OFS éXÉžæìÀjrÿ . w]È ” ”(@ÓÅÕ ), ÔčUśąú . ORS éXÉêÆCžÀjrÿ . w]È ”nn”(õæ ), čUśąú .

OFMT ÆÈêÆžéXæą . w]È ”%.6g”(YůnÉÌhLX 6ìpÆ )

íÏÎ print üO@ÿLXhţêÆÉ , Òp : print $1, $2 LXêÆÉ , AWK|ÛÊb $1 P $2 ğąÉW@Ó OFS ğÈ (w]Èř @Ó ÅÕ ) CÿÏÎ print éX (L )êÆá , AWK|ÛÊÉW ORS ğÈ .(w]Èř õæ ) ÏÎ print éX (L )ÆÈêÆÉ , AWKNÄÎ OFMT ğÈřéXæą . Òp : print 2/3

AWK N|LX 0.666667 {ąďiÇÑïÜoÇÜÆğÈ , ÓïÜüO print žéXæą .

RS ( Record Separator) : AWKqêÆÉWłúêÆÉ , NÌ RS ğwqâêÆ

ÁÎĺ\h Records,Ó AWK@ÿÈłJ@Ó Record,HiæBz . RS žw]ÈO ”nn”. ÒH@ë AWK@ÿÈłJ@æêÆ . şÉ @ Ó RecordtA F X C ê Æ (Multi-line Record). oą pU č à A H

”nn” ÓÀjÖFž Records, iïÎ ÅÕæ ÓÀj .

bAWK{ąď ,O RS = ”” íÜH ÅÕæ ÓÀjÖFž Records.

RSTART PÏÎrêçÆ match( )şöğÜÆ ,ÔčUśąú .

RLENGTH PÏÎrêçÆ match( )şöğÜÆ .

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

RSTART,RLENGTH Oýğ .

ÐÑÒ þý C AWKžžØçÆ match().

SUBSEP (Subscript Separator) }CďùÐžÀjrÿ , w]Èř ”n034”

êÚW , AWKďž }C uţü rê íęžùÐ , p : Arr[”John”]. ýÏÎÌ b AWK ďťiÏÎ Ær í} CžùÐ , ÆÜiÏ Îhûž }C

(Multi-dimenisional Array)

p : Arr[2,79] ÆêW , AWKbţü Arr[2,79] ğe , NwýâäùÐàńĺrê ”2n03479”, ğáKH 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

’ $*

õæšGLX :_{78} 78 78 78

Appendix E Regular Expression ¿ řřònÏÎ Regular Expression

UNIX ďčÑF\h üO Î tools, ęÌãşbÉŒď Mä (Search)rê Î m

ń(Replace)rê ž\à . ş grep, vi , sed, awk,...

čŒOäMrêÎmńrê , čoý “iDoÇüOÒnäM (Qmń )žrêřó ”. YĳàwýúT¿DÒnäM (Qmń )žrêřó , u¿ÓrêsbždòÎSx É, Òp :

(@) äM “T0.c”, “T1.c”, “T2.c”.... “T9.c” íďžô@rê . (G) äMÜÖsb@Ó “A”žôNrê .

oąpU , pói¿õæäMrêžüOÒnäMžrêřó . Ò (@) ď, näMô@b “T” P “.c” ğąsb@ÓüÔBÆržrê ; í MziHC|žèą , @@âÒnäMžrêiDõæROžüO . ýÒ (G) ďXóÓøóžrêşLŋØià , ÕšLk@@C| . źÉ ,KÝ nt@ØrêíÜžèk (ów ).

¿ řòO Regular Expression

Regular Expression(HUšÙ Regexp) O@ØrêíFžèą . iÎHüÙã

şYSxžÒşrê .

ù : řÏOó@ërê , żþýďNí Regexp žrêğeÒ[ “Regexp”. ù : AWK {ąď‘H /..../Aí Regexp; HÏOó@ërê .

¿ Õĺ Regular Expression žÿÀ

űqrÿ čF . * [ ] + ? ( ) n ^ $ ~ğÒşrÿ .

ÑűqrÿÒÕĺž RegexpäNqPìrêrśNqÛP . Òp : Regexp “the” P@ërêž “the” NíÛPžNq .

. Metacharacter : ÎHNíôN@rÿ .

ůdSS UNIX Shell ďÏÎ “*”íÜ Wildcard, iÎHNíôNøŒ žrê . Ó Regexp ďÏÎ “.” ÓNí@ÓôNrÿ .(‘N : ÃDôN øŒžrê )

Regexp ď “*” tşäę[N , ÃčNíôNøŒžrê .

^ íÜÓrêšůX{óæž .

$ íÜÓrêšůX{óæ¡ .

Òp :

Regexp /^The/ ÎHíÜÒşX{óæžžrê ”The”. Regexp /The$/ ÎHíÜÒşX{óæ¡rê ”The”.

n NSírÿÙìĺrśNqžrÿ (Escape character)

Regexp ďSírÿNQÑÀĺSwžNq . YníÜSírÿžrś (literal meaning)NqÉ ,bSírÿğe[W ”n”Yi .

Òp :

ÏÎ RegexpÓíÜrê “a.out”É, čigĺ /a.out/. ]ř “.”OSírÿ , íô@rÿ . iXG Regexp /a.out/ žr êNču “a.out” @Ó ; rê “a2out”, “a3out”, “aaout” ...č Xó Regexp /a.out/. £TžÎkř : /an.out/

[...] rÿřX , ÎHíÜâďAźąÒşžrÿíďžô@Ó .

Òp : Regexp /[Tt]/ iÎHíÜrÿ “T” Î “t”.

G Regexp /[Tt]he/ íÜ rê “The” Î “the”. rÿřX [... ] žčiHNdÅÕ .

Òp : Regexp /[ Tt ]/ äďAźžşÅÕrÿ , číÜ “T”, “t” ď ô@Órÿ , ]iNí@Ó “ ”(ÅÕrÿ )

- rÿřXďiÏÎ “-” ÓüwrÿžÏą , äÎkpU :

Regexp /[0-9]/ ěó /[0123456789]/ ÎHíÜôN@ÓüÔBÆ r. Pz Regexp /[A-Z]/ ÎHíÜôN@Ójg^årÀ . ýşdSS :

1. Regexp /[0-9a-z]/ Ãčěó /[0-9][a-z]/; eÌíÜ@Órÿ ,

áÌíÜGÓrÿ .

2. Regexp /[-9]/ Î /[9-]/ uNírÿ “9”Î “-”.

[^...] ÏÎ [^..] čÍrÿřXžÉř (complement set).

äÎkpU :

Òp : nüw “T” Î “t” ğ~žô@Órÿ , iÎ /[^Tt]/ íğ .

Pz Regexp /[^a-zA-Z]/ íÜ^årÀğ~žô@Órÿ . ůdSS “^” ğìm : “^”šůòţó “[”ğá , ~NírÿřXžÉř Òp : Regexp /[0-9^]/ uOÎHíÜ@ÓüÔBÆrÎrÿ ”^”.

* ÎerÿńÆÿÆžSírÿ .

“*” ÎeęeèğrÿiX{ 1 ÿÎhÿ , ÎčX{ . Òp : Regexp

/T[0-9]*n.c/ ď * Îeäe [0-9] (@ÓüÔBÆr )X{žÿÆiř

0ÿÎ hÿ .

GRegexp /T[0-9]*n.c/ iÎHíÜ “T.c”, “T0.c”, “T1.c”...“T9.c”

+ ÎeäežrÿX{@ÿÎ@ÿHW .

Òp : Regexp /[0-9]+/ ÎHíÜ@ìÎ@ìHWžÆr .

? ÎeäežrÿiX{@ÿÎčX{ .

Òp : Regexp /[+-]?[0-9]+/ íÜÆr (@ìHW )ğeiX{£t źÎčX{£tź .

(...) ÎHAí@srÿ ,BNğøĺ@Ó group(čUśąú )

Òp :

Regexp /12+/ íÜrê “12”, “122”, “1222”, “12222”,... Regexp /(12)+/ íÜrê “12”, “1212”, “1212”, “1212”....

Wąď 12 H ( ) Aí , G “+”ÒÎežO 12, ńÆX{ž]O 12.

| íÜÞèWž ”Î ”(or)

Òp :

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

rê “Orange”, “oranges” Î “apple”, “apples” Î “water”

¿ match Ořò ?

QŒ Regexp É, g‘Jì “YrêXó ( match )Y Regexp”žrť . äNäř : “oÓ Regexp iQÑÀĺÓrê ”.

Òp :

rê ”the” Xó (match) Regexp /[Tt]he/.

]ř Regexp /[Tt]he/ iÑÀĺrê ”the” Î ”The”, Grê ”the” Î

”The” čXó (match) Regexp /[Th]he/.

AWK ďčÑGÓöYBâÿ (Relational Operator,čù@ ) ~ !~, ęÌ]Ù ğř match, not match ýçqP@ë‘Ùž match ďşčP . äwqpU :

A í@rê , B í@ Regular Expression un A rêďsbşlrê i match( @ëwqž match) Regexp B , h

A ~ B NâĺSS , äÈř true, Ïğhř false.

!~ žwqP ~ ênÛÏ . Ò p :

”another” ďtşlrê ”the” i match Regexp /[Tt]he/ , ÒH ”another” ~ /[Tt]he/ ğÈř true.

ù @ : şÇŒÛčâoâÓBâÿ ( ~, ~ )P Relational Operators kř@þ . ¿ şÎ Regular Expression ÑDžšÒ UśCX@ÇşÎ Regular Expression žšÒ , ąÀdÒď|óÊ $0 ğÈ , Y zÏÎž AWK če\ÏÎÌóÊ $0É, ÐïÎ gawk.

1. NÉŒďÒşžrê ”Regular Expression” Î ”Regular expression” ń ĺ ”Regexp”

awk ’
   { gsub( /Regular[ \t]+[Ee]xpression/, "Regexp")
       print
   }
  ’ $*

2. hčÉŒďžÅÕæ (ÎÈtÅÕrÿÎ tab)

awk ’
      $0 !~ /^[ \t]*$/ { print }
 ’ $*

3. bÉŒďÑş ddd-dddd(qÜźXňA , d ídigital)žrêe[W ”TEL : ”

awk ’
    { gsubstr( /[0-9][0-9][0-9]-[0-9][0-9][0-9][0-9]/, "TEL : &" )
        print
    }
  ’ $*

4. qÉŒž Fullname ďÀœX 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
      }
     ’ $*

šGLX_{path : /usr/local/bin name : xdvi}

5. NY@ÆÈïH{œíÜkíğ (ãÆąÀCTì[@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

       }
   ’ $*

šGLX_{$123,456,789.00}

6. âÉŒďÒşã “programÆr .f”ÎAžrêïř “[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
     }
  ’ $*

Index

n, 68

(...), 69 *, 68, 69 +, 69 -, 68 -F, 64 -f, 10, 26, 64 -v, 64 ., 68 ?, 69 [...], 68 $, 68 $0, 6, 64 $1, 6, 64 ^, 68, 69

f Actions g, 6, 9 ~, 5, 11

¿¿ , 22 ¿ , 22

actions, 5 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 field 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 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