The Modern Mail Handler

a Master’s Thesis by Markus Schnalke

ad vised by Prof. Dr. Franz Schweiggert and Dr. Andreas Borchert

Ulm University

2012

—

CONTENTS

Preface ................................................................................................. vii

1 Intr oduction ................................................................................. 1 1.1 MH 1 1.2 4 1.3 5

2 Discussion ..................................................................................... 9 2.1 Stre 10 2.1.1 10 2.1.2 Non-MU o 13 2.1.3 14 2.1.4 Configur 15 2.1.5 19 2.2 Moder 24 2.2.1 Co 24 2.2.2 26 2.2.3 y 31 2.2.4 32 2.2.5 Moder 34 2.3 35 2.3.1 Co 36 2.3.2 Str w 37 2.3.3 Pr 41 2.3.4 43 2.3.5 45 2.3.6 Mo 45

3 Summar y ....................................................................................... 49

A To .............................................................................. 51

Refer ences ........................................................................................... 53

v

PREFACE

vere nmh 2009 d mutt advance e .

b ditor y diting already be v range enjoye e abilities. Nev enco atur der mor ehav wante xpe er der ogrammer ov 2010 nmh-workers [web:nmh-worker de [web:gso oje v appeare e e eacte ositiv administrativ oje e op e o e wer e olve gue ransfer Ag emove e om e done er p ede oject. e ugust 2010 ough g e e br g e veloper ganize

thre o g e w e o ov ( co o Inste ove e proposed fix dditionally ove starte g v r e ong conv o

vii w . e oje e community ove oje wante . e e ede cho x e o e quence progr cide xp er wante w e wante e nativ er are

entually ov proje xperiences.

Fo ocument o exp er oject eamline emo dg eg atur e cially cument describ xp w evolutionar e oje es er er efr w.

veloper e este softwar oje elated.

e xpecte o knowledg equire e pow e cy o oducb er- Kernighan84 b Bourne83 eader ogrammer wise o er ’s Language [Kernighan88 o stem-lev w r Rochkind85,Curry96 literature o e g e xpecte es uctur v hav oss-re 821 822 more [RFC2045–2049 oo e e o oo oduction-lev web:email].

Prefa ce ix

Fre efer ook [Gancarz95 etter crete e [Kernighan84 gramming [Kernighan99 er e aper [Schnalke10 o vervie ,

o ovide ction 1.1 e encourage b r ek [Peek95 r er e e o vere v v knowledg acquir ead veloper ell.

Organization e 1 intro o oje 2 discusses oje ganize e o oject, e der ver e ecause or eader e 3 achiev oject.

Italic oje e ag w ms. ograms, xcer e. Refer ag cat(1)’’ efer pag cat ( describ eference 821’’ brack Kernighan84]’’ tinguishe efix efer cte oje lecte ell.

manage git ver er cke efer resp ‘‘[ 1a2b3c4]’’ ven-letter-pr , e oke epository ’ 1234567 e eplace ete oke http://git.marmaro.de/?p=mmh;a=commitdiff;h=1234567 w RIs ar e.

Ackno wledgments Pr eigg elieve ele ye onment ar e e

e arne ou.

w oor

otte ror e e focuse ehensive. fir e .

K ers Y e e v we ou. D Y er fir er eat! e eg ovcument.

re pography.

re oom’’. re ook. Aar Y prise op our o eader y esponses. e Y vere eferences espectively ou.

orte e ok entur

Y ementione er cte e g ev e ar arlier ou kne .

Dank erständnis.

Chapter 1

INTRODUCTION

to nmh curr xp er d mmh. o y es e proje more oje oals.

1.1 MH H DLER

starte op p fir lowe eing e o as b [Gancarz95 w losophy.

Histor y In 1977 p opose ersee ithic e 1978 e opoototype d prototype xistence elieve ototype e eeks ove eplace eafter. [Anderson89 . 4] er e ce ok ov v Anderson89 . 4 co velope eare CP/I wr xtende e ature velopelate v fir e ecember 1996 oje 6.8.3 and

1 b ar es [web: der ov v e 6.8.4 rele February 1996 v oday develope eplace o oo easons.

ear ork. Nev v evive ecember 2011 e then.

Concepts v e comp e e , oke e [Anderson89]. e (direcmessages (regular e arate Anderson89 er e mat stem

context r . Pro r ectory instance o er cally e e hav v s.

Messag filename mbolic stem-controlle

date e fir e r e eyond e eviate first character es ( ). profile ecifie er efer- v e invoke dditionally e differ mat xchange ofile ver art er eference. xtensible

dele op ell.

Rose86,Moss88,Hegardt90 ach emaine e ex o v ointer e [Rose85 e ecommende the [Peek95 e ersion.

Follo . $ inc

$ show

$

$ next ’)

From:

$ repl [...]

send

$ folder

$ scan

$

$

1.2 NMH

o oje e kno e mation.

e efor er ew ead wever emained orke d ne atur

efor g , to e str e equent. ere release der e developer er pe’’ velop e erse bro ent de ge oje v eer de e ene ader e cessary v proje ether er ears. arate ograms wov p e innards.

magnitude elate e e o d arte

T o atibility quence e moder atur esh e der featur equir ound wever e decades.

1.3 MMH

xp er ctober 2011 ersion nmh-1.3-dev e er 2011 a01a41d 2011-04- 13 ecember ogr orker e e vement e e year e velope orking elated.

mmh e oje mo wever , oje er efermeillo oje e y dwm e er er gete e er eds whenev ear w etaine cuse web:sloc-dw e edecessor wmii ow ov web:sloc-w v cused.

Motivation er o ar ow e erfe xtende

wledge dditionally Gancarz95 . 14 e y o e der stems este s. oje eneral chang oje dern e dern o equire v der atur er eady available

y xploite ols ove o aner e verag o larg ecialize oje ove v ow art eferre oday’s pre-package ovide this. v e oje o eg [mail:nmh-go v xp er o e e efor evolutionar wise. oje o ementione e implemente e oje community se oje ov oject.

Targ e gete e o efore w ctually p er ev one w o es. g e o- e enjoy ower ov oductivity b der atur non-ASCI y efer ea- der ok e ev ely v pro case fle eds. ogrammer ccasionally opp e olve quence g eliev

• ortant. • • Co e oided. • Remove e de. •

Go oject Streamlining e w e A featur ctiv emoving cor appe emove retrie educe b ed.

Modernizing atur e e der y b ep der atur e e re o e droppe e orte xpande ossible re .

Styling date der y er v ossible e separate asible eplace e de e e el lik .

Chapter 2

DISCUSSION

oje structure o oje described. ar er oje 2011 e rar Whenev eler’s sloccount measur . e enience uctur der wing figure ecipient.

MUA MSA

MTA MTA MDA

MRA MDA MUA

....................................................................................................................

o e: A) e ose ne eceive e mail client ell. ) e ort sy A. A) ort no ar

9 eliver A) Deliver e ) dashe ro figur epr equest.)

ox epr o w epr o epr fir de o epr de resp o w epr re ox ov ver net. elo . .

2.1 STREAMLINING

ovide eep e elieve v oday ple vere oje oje x e e vere oje

e e e x ecialize o ecialize ecialize elieve ecialize o mor onent.

D equir e e v cusse e oduces b e ecialize oje , ojects dular v e o sy e oje xclusiv eation ene onents.

Usually esour v e ower v e v g v e be e cr v ed community veloper s. quence eliev v esour

emove e

2.1.1 r

emo ctiv be fir oje cre oject.

Fo xperience eason Costales08 Se ag er artur ery ork co er porate e ents. d mente post ok elaye e p ede e y cede orte er oduce adde o more e re v equir v ow ef6aa95b fecd5d3 ] [ 156d35f xter go sendmail o wrapp e e e ader v xample rapp e:

#!/bin/sh

equir ar e e remove e e guear .

T etriev inc ork conne e 3 etriev ver equire y er etrie on be cessar o e . e oppe etrie emote lo ab7b484 xter v 1 porated with inc fr op 2 rcvstore b e time emo erte sy w se e e equire xter require etriev softwar er er emoved. Additionally eely. e e xter inter er ransferre e ag ols more or less ar ear se, ager

94,McIlroy78 e oje ev oje fo oje ow e ow oje y arate aration b RFC821

etwe ell. Once e , /bin/mail vered ever ple ease ob- Brooks86 quently ew o e e xtensiv e eare ew er v remove cre oje ortantly oje e ork transfer aine xter ver the field. e s:

1. oje 2. o 3. o oje g e co equir v e proje w xter ograms requir o xter oje o- o xchange cte xternal pr xchange e fle viously, oje e x oje de oide ossible. xistence librar libsasl2 and libcrypto /libssl wer ogram dep endeno ong eater flexibility we ver 6000 emoved fr out 12 oje de gument.

Actually xter oje er- v .

User xter Also g cuwarder ssmtp and nullmailer v masqmail and dma ature As Postfix ovide x y fetchmail, getmail, mpop fdm.

2.1.2 Non-MU ools

o emov MUA elate earance requir emo to e eamline cused.

• conflict emove 8b23509 e

to A-relate v cked /etc/passwd and /etc/group for consistency elate e conflict is sur e • rcvtty emove 14767c9 e e me ne MAILPATH chnie e v ed today efer o ol write e use scan –file – `id –un`

• viamail emove eda72d6

activate ecause forw v sendfiles shell ew rapp ound forw [ 0e82199].

• msgchk emove bb9360e e

supp emove msgchk provide mation than: ls Y etwe e retrieve stat (1 o infor cessary inc p op ver slo olve e befor p • msh emove 9166901 e ovide atur However e e g v atur msh een ase opular.

Removing mshtog elics vmhand wmhsave e than 7000 de out 15 oje de eadability se advantage rcvtty and msgchk ar e eamline viamail w p vere y forw e it. conflict elate msh

Finally slocal e A-relate emove e wever, slocal pro ule-base o e filing slocal e c.

2.1.1 out 1000 e slocal oje etwe A slocal slocal w e e procmail slocal ewise de procmail . slocal d.

ear et, slocal ver slocal e ep estig anwhile r slocal elated oject.

2.1.3 es

er e fir ap ], show had be ogram. show mappe er oked mhl matte o more e binar e . show mhl er. Inste er wer e oach. Mo e d atur er for ogram mhn mhn w messag er 42 pr 1.0 rele uary 1999, finishe mhn ecialize ether covere e mhshow eplace mhn –show’ opriately.

Fr er show and mhshow o e s, show xtende v mhshow eyond show quence w oke show (p ough next or prev e printe show or mhshow v opriate.

edundancy s etween show and mhshow e o sep efor cessar w. v ede pr ehave e er ent b prise .

Today e sag mhshowalre e eare op show mhshow exclusiv 4c1efdd ving show ecause mhshowcovers show mhl enience, mhshow ename show after show one veloper y.

Nev eniv ols.

T epar mhshow eworke ehav e show first ( c. 2.1.3 ehave e eare ven mor oday w show e o-

xity. emo show eg e ow show nativ p xity.

2.1.4 Configur dge w ee.

Ther teste e e ve Raymond04 . 233]:

er efully e v re eceiv en 1024 e oblems.

Additionally e developer veloper affe

equir v ease e emo educed oject-spe om 15 to 3.

emo c. 2.1.1) fiv vanished: ––with–tls and ––with–cyrus–sasl y ede more fecd5d3 ] [ 156d35f] ––enable–pop etrie .

Where e e p e ger. e change e overviewe e eated, ede LS de verviewe e e equir ork.

Tw ecifie ––with–mts define f6aa95b ––with–smtpservers default SMT ver 128545e e rele SMT emove v sendmail ortation.

epende e e , 2000 oduce ––with–hash–backup #’ er eference eing relate o rm ecause the fir e o e e Fir emove y Backup–Prefix , we e 6c40d48 chang emov ve etter yes. Ev wever c. 2.2.4 emove ed 8edc5aa ca0b3e8]

––with–editor=EDITOR ––with–pager=PAGERwer spe ag ditor ager oss differ oday ene ograms vi and more xpecte ver ecifie y e vi and more appeare VS87 [XCU92 espectively fir er de [ 5d43a99 e er editor and moreproc pr allowe ver eworke ain espe VISUALand PAGER oday, fir f85f4b7 ]:

1. Envir MMHEDITOR 2. Pr y Editor 3. Envir VISUAL 4. Envir EDITOR 5. Command vi . ag mine 0c4214e]: 1. Envir MMHPAGER 2. Pr y Pager (replaces moreproc) 3. Envir PAGER 4. Command more. espe VISUAL/EDITORand PAGERenvir ehavior ar users.

ndbm slocal use y ndbm Message–ID: header ere d slocal to suppr atur enable –suppressdup switch.

Be er olter04 d auto ede rectly more e switches ––with–ndbm=ARGand ––with–ndbmheader=ARG wer cte rectly.

emo atur slocal ndbm vanishe 120 e ecd6d6a chang emove e ov dr de.

––disable–mhe emove reworke equir o ––disable–mhe configur xtenemo er –build switches of forw and repl ar be xity quence ––disable–mhe configur emove a7ce7b4 emove ede tak y 2012 e ge

Masquerading ––enable–masquerade e guments:

draft_from , mmailid username_extension p addr er P-speaking post comddr A v field anymore e xter A.

The mmailid p e ovide username to fakeusername d passwd age mh-tailor(5 e b wing: e fr instance g user e: ‘‘Fir st.Last>’’

ew e e do ever o more e emove 0836c80] The username_extension p w ecifie USERNAME_EXTENSIONenvir

ovide user-extensionfeatur 02 . 141 similar pro Costales08 . 476 emove name_e spost supporte enient. [ 2abae0b]

The draft_from p ucted post From: header elop eplace . v o everte e elope e w From: header eb op

envelop b14ea60] e e he sendmail ’s –t From: header y b enerate A.

Tw ––with–locking=[dot|fcntl|flock|lockf] emo xcept ortable e chang equir ep estig emaining option, ––enable–debug mb . 2.1.5

Windo – we xample ‘–truncate ’ eviate efix –truncate ’, ‘–trunc ’ –tr ’ –t oupe ‘ls –ltr ende e ‘sendmail –q30m ’.

x –notruncate –truncate ver effe ofile er eneric switches: –help –Version ( er .

equir x ood appro ovides fle code efore

numb e v e 1985 e identifie Rose85 . 12]:

g velope v ear e oduce eatly incre e et eferre e aturism.

g ear velopell-me ogrammer s include

or options emo to e emo

e e , ver ature e opp emo velop oveegarde uctiv worse y e e atures, wor e otnote send ear ’’ [Rose85 . 12 pr oot, e equir v emo ctive appro xp establishe ase e emoved e d 24 9 mor send the ease 32 12 e than 4 1 emaine send number –help and –Version . cumente 12 to switches. 9 e –debug 6 pro e . wing figur y er er e oje erag 11 5 er erag 8 switches 4 now droppe om 465 to 233.

0 10 20 30 40

number of switches

40 tools (send, repl , spost , forw, pick , folder , mhl

•^. . . . . . . . . . . . . . .

•^. . .

•^. . . . . . . •^. . . . . •^. •

•^. . . . . •^. . . . •^. . . . •^. . . . . . •^. . . • •^. . . • •^. . . •^. •^. . •^.

. •^. •_.

•^. . •^.

•^. •^. ••

•^. ••^. ••^. •_. ••^. •^. ••^. ••. •_.

nmh^{. . . .}

mmh •

er emove wever ork flo oke mh-chart(7 ag appar xamining ag de esear oje sag 337338b c. 2.2.4 introduce elativ w feature Rose85

er elate ew –[no]draftfolder –draftmessage emove om comp, repl , forw, dist , whatnow send [ 337338b fle folder ofile or , the –draft anno, refile send emove e e the e rele ew c. 2.2.4).

anno –[no]inplace preserv e appro ok e uly b e –[no]inplace er emove e –inplace e b c819584 –[no]inplace repl , forw dist e remove er asse anno.

burst –[no]inplace – inplace e eplace oduction te er e enumb lo eared –noinplace behavior e e burst(1 ag eads:

If –noinplace eserve oduce ere .

–inplace b orte d. –noinplace ehavior.

[ 68a686a]

Historically –form m –format m directly quence qualed:

scan scan –format

The –format er oppe –form switches [ f51956b = ar eate mat file qual:

scan scan –form

ew emove etween –form and –format y –fo e m –format for forw and repl emove forw p emo –[no]format [ 6e27160 repl –[no]format er eworke –[no]filter 67411b1 –format send and post me er emove e f3cb7cd entually – format esolve mor

er mhn(whatev o veral –[no]realsize switches of mhbuild and mhlist wer emove 8d8f1c3 alway e mhbuild(1 ag o xp moder stems.

The –[no]check er emove Content– MD5:header RFC1864 c. 2.2.1 31dc797].

The –[no]ebcdicsafe and –[no]rfc934mode mhbuild wer emoved be e 01a3480 3363e26]. xter –rcache and –wcache emove d1fefd9 day, ear cessary.

mhl vere today efore, mhl g e

om 21 to 6 [ 350ad6d 0e46503].

folder es –[no]header emove ader ver printe 601cc73].

In mhlist –[no]header er emove b24f965 case ader e xplaining.

scan –[no]header e o r emaine b erfe enerate folder and date er emove c477dc5].

emo –header –help fir s esolve rently, –h e –help

The –noedit comp, repl , forw, dist whatnow emove replace ecify –editor 75fca31 ]. ( evious editor.) emo –nowhatnowproc switch [ ee4f43c oduce ehavior xplaine ag comp(1):

The –editor editor dit. Up ditor, comp ok whatnow pr e whatnow(1 o pr –nowhatnowproc whatnow pr , –nowhatnowproc ev ccurring.)

Effectively –nowhatnowproc e create –nowhatnowproc remove edundant.

Various

• emo ort, packf and rcvpack no long ede –mboxand –mmdf –mboxbecame 3916ab6 ew –file cessar ca10237].

• e scan mhl’s –[no]clear e57b173 943765e ol mhl does –[no]bell [ e11983f ag –length [ 5b9d883 more ag long ecifie –[no]moreproc mhl and show/mhshow[ 39e87a7].

• –version switch ename –Version ( 32b2354 er the –version fir e –verbose e e –Vabbreviation er • –[no]preserve of refile emove 8edc5aa e age refile(1):

Nor efile ov r messag –preserv

ver eserv numb e ccurs –preserve refile xt ov er y eserve.

• emo –[no]reverse scan [ 8edc5aa fix. orte ]rever eally HAT ever everse’ e e fixe r

2.2 MODERNIZING

ear xistence easingly extende atur e oje e nativ xisting behavior v athere

atur er oppe emo der e e c. 2.3.1.

2.2.1 Co eg emo ev e xp er e e eers w we o w e ward.

ecember 2011 veloper ork [mail:edginess]: e e e nee emo selv remo osix ‘‘libc’’.

der essively.

e efore oppe uft. atur esear atur w ve xplaine e er e opping p oppe w ace exp equir cisions.

e o fork() e expensiv e o ede d xpensiv e cessar ccurring eplace exec() e o vfork() sy ente ee e esulte ee efor d vfork() whenev ossible.

Moder y-on-w e fork() vfork() ag vfork(2 eeBSD8.0 states:

op chan-

nony 2). emo slo 1987 e replace vfork() fork() [ 40821f5].

Relate fork() heav ade fork() wer e fork() er rappe etr fork() sev incre e ventually der fork() fork() ort [ 5fbf37e ].

• The Encrypted: header oduce 822 e ed 2822 oday o d exchang ypte RFC4880 3156 Encrypted: header emove 064527f].

• Face: header e emove ell [ 8e5be81 atur X–Face: header o e imag e ader DP p etrieve v s- X–Face: Face: header ente 2005 e

e day dire • The Content–MD5: header oduce 1864 ovides dete r erbaer RFC1864 op o v natur RFC4880 oto rcksum efore.

o Content–MD5: header field sup 4200 messag nmh-worker chiv web:nmh-worker Content– MD5:header 60000 messag er storage ader 31dc797 emove 5 ede 5 co b emove ver 500 e.

p o differ \1\1\1\1’ ^A^A^A^A’ ‘From o e maildr g o acke o mat, supporte er derate e ritox emove packf and rcvpack emove 3916ab6 ar sbr/m_getfld.c , knowledg acke ox emove 684ec30 uctur e e acke o orte orke ecause m_getfld() is he er w

ogram prompter comp ’ mailx arently, prompter e e switches –erase chr and –kill chr diting. e cessar one o ork out-of-the-bo e ol stty e remove 0bd9750].

Mor cte remaine 2012 emove b7764c4 che evente ag etwe mhl ter e e –nomoreproc o y Pager able PAGERto cat

2.2.2 Attachments elate [RFC2045–2049 equir e bo RFC2045 o RFC2046].

e e oday, e cument with e art fir p wing. e er e atur e atur ov adde 2002 [ 7480dbc file docs/README– ATTACHMENTS e

cessar e e v rite mhbuild composition files!

e e cument:

files. The es ar eate

Unfortunately ver y default. g ov op e e oy 2012 xtende applie 8ff284f Inste Attachment–Header pr spe ader e-define Attach: .

T e d:

––––––––

ader ditor anno:

anno –append –nodate

ader erte y send conv e alway ader e ecause the ed. o he + ’ en messag ecifie we forw [ f41f04c ]. elate e equir ede erte cessar v I character ’ ok efore, the automimeproc pr ecifie invoke o e e stem, ‘mime automimeproc ofile ader ecember 2010[mail: r v orate cessar more.

erte ader more # e mor e e o e d. o mor osiectly ow mhbuild header eate mhbuild comp ok ader

Fr w mhbuild comp v ader o typ e rect p eter re p rect pe w ar 3baec23].

Deter p o et o oo typ mine xt/plain’ g p ctet-stream’ o print–mimetype 4b59442]. etter ortable o file ol p fr dditionally eings, v der er U file ar e o p machine-re stem-dep U file ersion 5.04 e e

–b ––mime

er file rapp efor er file e e lo ver p specific file e equir

mhbuild comp yp stem.

erforme y mhstore . des, –auto and –noauto ach p e able der e –noauto w e ecified.

–noauto mode ocesse y mhstore–store–* pr eneric ost-pro r e eneric filename e number er pe.

The –noauto mo e e e –auto mode –auto er more w es wer cessary:

1. ector emove oposed filename e alway e xpecte ectory 41b6ead] 2. Tar xtracte e file sy 94c8004] mhstore –auto ese ‘mhlist –verbose ’ –noauto mo e ow –auto w dditionally e , –auto serv [ 3410b68]. e ector Nmh–Storage pr y r ectory wise e p mhstore–store–* pr

xisting verw e o eplace equires –force e oke mhstore –force entually e equir ossible w p e mhstore ’s –auto mode.

Inste e/rfc822 p e r e/p e eassemble efor p e/external-bo e etrieve more etriev e de [ 55e1d8c p ctet-stre p ecial anymore e erous p –auto mo 94c8004].

ogram mhshow mhshow endently d op oday xpecte ossi-

d mhshow moder show program, be ( c. 2.1.3 mhshow ename show name mhshow mhshow pag efore, mhshowinvok ag v a4197ea quence, mhl do ok ager [ 0e46503 mhshowr show mhl er go ectly ough mhshow , mhl do e oke ager mhl ag oke mhshow.

e e xt e erte opriate mhshow–show–*pr before x DF files. e e pe ‘multipart/p e eate art/mixed’ [ d0581ba e e –serialonly mhshow emove ocesse xclusively . serially %e mhshow–show–*pr e remove a20d405 e e first.

T e erte e char efore, mhshow–charset–* pr er ede conv erforme iconv command, cessar 2433122 mhshow–show–*r ed iconv | erte set. er ove e e for re e

2.2.3 ypting e y ede e include e der fr y o efore Rickert’s mhsign and mhpgp web:rick er f45cdc9 ] [ 58cf09a e dditionally eare

mhsign y out 250 etween gnupg e invoke send invokes mhsign c7b5e1d e ader er oduce e Sign: header field, send ke ecifie Pgpkey pr y. send alway e RFC4880 oking mhsign manually eate y outg e e Enc: header ey re arche ey d pgpkeys x ver ey ecipients, mhsign y rently e ypte e equir x approach.

mhpgp mhsign cry es. Encrypte crypte e ermanently decrypte e r rently, mhpgp nee oked manually show and mhstore cry sag ede ealized. er ede etwe longer more atur opped. y ecent featur e e er xperie e v eady –[no]sign and –[no]enc send ver resp ader y:

send: –sign w o Send: he e v r e e files clean.

2.2.4 Dr r

e d draft ectory eate e e file efor

1. efor . 2. . 3. Preser . W r neede efile e-use ossible o differ

for oduce e 1984 ne atur o page mh-draft(5 ature. file mor e efor oduce ow mor sag e . To e e e wer emoved.

+drafts e quence switches –draftfolder and –draftmessage emove mor o

sag de. –draft er emove e sag e e sage 337338b]

Ther e 2d48b45 alway efile one elate remained. comp –[no]use etwe des:

1. Mo –use. 2. Comp , with –nouse comp ministic.

send no r sag ver e p e folder ols, send tak .

Dr eplaced spe e ’ equest.

e erforme improv o

ov ortant.

emove messag ep ecific character ecific e e eate files remaine er ede –name ´,*´ –delete

estore val b messag 1–6 emove e 6 ecame file ,6 e abov er d 6 er emove e verw estor emove sag e emo

ved estor- v . emove efore. e e emo ecific file e .

Furthermore er e e complicate find ver mor cte . y rmmproc (pre d Delete–Prog oduce ery e ov xecute emov ecifie ver describe ove e-removed xample age rmm (1 op rmmproc ve messag +d inste ag op xpung rm . Remo es: 1. evente e emove es be cte emove es ar arate .

2. verwritten. 3. wever emove

Messag . Delete e es. refile can restor d vere y

storage. oppe o or , rmmcalls refile to mov e-remove , +trash b e cle rmm ’ –unlink e 8edc5aa ca0b3e8] Dr o o , simplifie etween rmmand refile erte mmh, rmminvokes refile elationship w e ag refile(1 er occur:

Since refile our rmmproc e rmmproc must NO refile ecifying –normmproc e op. rmm unlink() okes refile v folder. refile do ok ols. emo e vere owerful.

2.2.5 Moder efaults enience-impro atur xpe ver e e er er e introduce v enty-fiv ear Rose85 e. equire fir efor der atur xtensiv ofile moder e e featur w eal pr e oje v atur xample ede e efor be e om sour ee e-package er expecte v e

e veloper equire ver atur xpe v der ongly convince pointe efor e b o e developer ar eniences. w e le de ans r e ender cessary e nativ

increase e e e g ear e imp er e

ear e y

futur quence o v der e ox. der atur e oaches ar emove atur

• Attach: 8ff284f ]. • +drafts 337338b]. • c236056

[ db74c2b]. • 67411b1]. • For 6e27160]. e eady conv e der edginess].

2.3 STYLING

Ker The [Kernighan99

Chapter 1 o ood pr v first.

ver er ov style ook.

2.3.1 Co

er Kernighan99 . 10]:

Programmer gue spe guing.

e eliev v s only resp vel v ab character ovide fle e e veloper

eferre e re sp w fle earance:

1. Le . 2. aces.

efor oide ar eformatte de a485ed4]

Comments Ker elab Kernighan99 . 23 wemove cessar emove xcer 4265436]:

[...]

[...]

´\0´;

already x UL-ter e xt.

Names Reg er [Kernighan99 . 4 check_charset() to is_native_charset() [ 8d77b48 fixe Kernighan99 . 4 xpe este ar efix 8859-1’

eturne ag ent. Mor

e m_unknown() v 611d68d].

er e viously er e agre er Kernighan99 . 19].

gument outnum scan() in uip/scansbr.c er eate ativ ers o de o xtracte mation:

e outnum e er b8b075c].

Thr ov relate e ar ossibilov e efor aa60b0a]. e er fir oved b outnum:

er date e ell:

Furthermore, ismbox eplace y scanfolder be pr 7ffb36d ]

2.3.2 Structur work e e ov e ce code er ct g e ger improv e ell.

er orry ab Kernighan99 . 28 x ework fir .

anno Until 2002, anno –component and –text , e air flags, –[no]date and –[no]inplace . oduce e xtended anno d fiv –draft , –list , –delete , –append –number 7480dbc , –[no]preserve d9b1d57 page anno(1 ead:

field | –noinplace] [–date | num|all | body]

we ucture e anno –list orke r er 42, anno –list fiv r -list’’ ocation matche e age e re –number was define

–list read:

The –list o o ader fields ecifie numbere 1 –number d.

–number necessar –delete –list de wever, require anno aborte r ror d efor ne .

Tr e ep etwe uctur ucture implemente e uctur uctur oblem. –list and –delete pe , –list and –delete intro , anno de:

ader er ader uctur espe e arly declar xclusiv ed uctur anno d54c8db].

xcerpt:

[...]

continue;

continue;

eplace y:

[...]

continue;

continue;

efle uctur etter under ag eorganize opag ucture e Sy ction: field body] | | –nopreserve]

anno field body num | all | –nopreserve]

anno field

e 1. ector e /etc/passwd . 2. Relativ ector e ./foo/bar . 3. e +projects/mmh . 4. Relativ e @subfolder .

Relativ cumente ge r ecifie @’ r ectory ecifie . ’. T e v etwe er er cate files sbr/path.c (‘‘retur athname sbr/m_maildir.c (‘‘g

ector v o er cumente e e exporte 1. 2. 3. 4. estig ovide 1. path() p

the fir eate ector erte ector erte aths. @ s ar eserve cate y.

2. pluspath() enience-wrapp path() aths only ector p verflow.

3. m_mailpath() conv ector ector

acter + @ eate the fir elativ ector e use ector ath, returne cate y.

4. m_maildir() retur e ectory p . .. ’ epende r ectory p ector elativ ectory p r y. e ror-prone dditionally minolog er v fir m_mailpath() , d folder m_mailpath() arguments. er ew og ede d d ms nee xploite pe indicator e ver p conv etwe p w p p efore cessar equir elative director efixe quence r cff0e16 eate ee ne e

1. expandfol() conv ector aths ar asse , y. 2. expanddir() conv ector ector p eate elativ ector director y.

3. toabsdir() conv p ector er ector epr memory. w v elativ pe p p ector

etur ointer y file sbr/path.c sbr/m_maildir.c emove d39e2c4] er ew eplaced getfolder(FDEF) with getdeffol() and getfolder(FCUR) with getcurfol() raps expandfol("@") enience ve om sbr/getfolder.c into sbr/path.c d39e2c4]

elate etcpath() sbr/path.c b4c2979]. Previously e cate config/config.c .

Now, sbr/path.c de de eaove cumented.

2.3.3 Pr ading e ead e storag more ofile xt e ofile. e e ere post /spost , mhmail slocal e e pr er orker D oste levine]:

e e e o- x post s directly e .mh_profile ( ont-end U e ofile).

xample e post d b lik mhmail

cre ofile

e send p hidden) ‘–fileproc proc post ede send/whatnow

o er efer . T post do fileproc pr y ee –fileproc post e ent filepro e o e es emov post do ehav xpecte ehav xpected. Cle e sep s directly’’ e e ofile. e om mhmail mainly.

mhmail mailx mailx , mhmail use post e using mhmail

efore mhmail e ofile mhmail used post , post allowe e e e ecause post y user ectly oke post , send ont-end. send re passe ele post mhmail ep ol brok e eate hav e eate . ev e uct e ofile. mhmail ell-define cause wing post xp . o e e oduce prises w e rapp o orary profile e eneralize ol chest. e mhmail mailx ed obsolete mhmail do v d36e56e rently, mhmail 32d4f9d e comp pro nativ w ert mhmail wever vince mhmail emoved. ver e ofile slocal ed p c. 2.1.2 post pr spost e 3e017a7 e, send and spost e send, spost oke e y e-changed mhmail y rcvdist equir ew way.

Jeffre post ignores honig]: e ag ou w ne x pretaar e v e e e verag wever ed desir w opriate egarde etwe etwe e ed.

2.3.4 Standar aries d ow er , oday ear er velopers xpe quence ecific r oppe er e Kernighan99 . 196 ctually we y e snprintf() 99 everywher e oje w snprintf() oppe ch 2012 librar 0052f10 p e ecause e. xp cades.

we v e e xp fr er eady ede lear etrospective e o (goo de nee wledg ogramming e ogrammer w xperience e xp enberg covere g oje erte oject-spe emo ardize atur ell. v 768b5ed 0052f10].

Nev orke , libmh.a cate sbr (‘‘subr ector e e e ofile quence endent ror-checking wrapper y.

• eplace atooi() strtoul() arameter strtoul() 89 sidere c490c51].

• emov oject-include memmove()and strerror() [ b067ff5 e-include 2008 4 v v o • The copy()

p o strcpy() etur e eplace copy() with strcpy() x concat() e copy() e conv efore copy() ve ce concat() 552fd72].

• r1bindex() e eneralize er basename() with r1bindex() / anyway eplacing r1bindex() e etter-name tion basename() be 54 r1bindex() depende e ehavior e spe basename() , r1bindex() ename mhbasename() 2400138 ossible r1bindex() strrchr() pro .

• The ssequal() function ar qual’’ enamed to isprefix() e cke c20b4fa source e. /*

*/ /*

*/ Eventually eplace strncmp() [ b0b1dd3].

2.3.5 cations er ectory ofile d .mh_profile ectory ector y Path ector fir ar form ector e ector d Mail in ectory. etwe ector acy file mixe erate chang erate etwe director opriate ove e atibility. er oupe pe ector messag x quences cate e efore ector

Mail ectory oupe ectory .mmh ectory.

This xt file er e, ofile d profile er $HOME/.mh_profile but $HOME/.mmh/profile nativ file $HOME/.mh_profile ectory $HOME/.mmhappeare sistent.) o s. v storag 7030d7e] w cessar profile er . MH e ofile MHCONTEXTenvir use w r , e MMHoverector .mmh). MMHPand MMHCover p xt file espectively o w erofile storage o ver o v .

[ 7030d7e]

2.3.6 Modularization cate uip ograms’’) directory ce xample, rmm om uip/rmm.c ce xample uip/scansbr.c oth scan and inc 49 to er om 76 source 1.6 source ogram. 32 pr ende ce files; 17 pr ende ce 39 tools ar om 51 source 1.3 source ogram. 18 proce files; 21 pr ce . er ogram.) g e re de for x . mhbuild, mhstore , show pick de. ce files le eadability arts euse euse 1 en- 2 ed. uip/packsbr.c o packf and rcvpack programs. uip/packf.c and uip/rcvpack.c rap opriately xample, uip/termsbr.c op equir termcap curses library uip/termsbr.c y, ver e e y. source ov eadability ogram mhstore d v ce 2500 y de file uip/mhstore.c 800 1700 euse

co y y . e cusse co educe co comp ce files: comp.c, whatnowproc.c , whatnowsbr.c , sendsbr.c , annosbr.c distsbr.c two: comp.c and whatnowproc.c comp whatnow, send, and anno wer comp e e xe ograms xpensiv fork() and exec() e o oved erformance wov de er encapsulate er rappe ograms.

xample, uip/annosbr.c include annotate() wante ce file uip/annosbr.c d annotate() annotate() ol anno ven parameter efle anno av d9b1d57].

ele comp o files uip/comp.c and uip/whatnowproc.c ether 210 de e comp 2450 y comp e ede e ele comp equire uip/annosbr.c fir e xamine veloper oide ogramming te e ecalle asse s thr ementione anno.

standing comp requir e 210 ead, where comp. ogram-lev exec() dditionally e ce sypasse o under e e e ear e learne co ase e ounded.

Y e ule standing comp requir standing uip/annosbr.c and uip/sendsbr.c because comp ely e ols anno and send v comp and repl and forw and dist and whatnow and viamail e esult, comp send grep w ag more e . oach d v elow erformance e o, e e ee e cessar prev w more long ee ov e cessar re e efore comp no long es. ok ach ede quence, compinvokes whatnow e okes send [ 3df5ab3 c73c00b lev elow example oking anno equeste b 469a416 aed3841 3caf9e2 ]. cre ce cre uip/*sbr.c ov 9e6d913 f0f8580 0503a6e]

[ 27826f9 d1da1f9 c422228

Nmh:

Mmh:figur ce ellipses) ce e ce o-

3

eamline oject emo erte dernize emo

der atur more ove york

ér ell-know éry39]:

erfe emove.

xpe atur eg ve-

ele atur xtensiv uctur elieve ar v ortant

.de er .

ear .)

-04 -09 -07 k ............................................................

............................................................

ok

otenov e xisting ucture ep ew cessar vere

Markus Schnalke : The Modern Mail Handler o equir o ess ectly e owerful.

r en quence more ove ypte es

code erifie ew atur e eserve ehavior

e co verywher cessary code eplies de emain. er e dist , rcvdist ,

, pick sortm efactore sortm eade w . pick om v esearch.

w e date e w xp dularization ew c. 2.3.6

ok utomate ror e. atur e ent oaches v o etween e eworke

ar e eciated.

oje xp er e e ver e we w eate xp er

orke e er orke

e easons er elate r ov e or

esente oje o-recorde clecture:cs,lecture: eare ovide edback. v e

oje g o cide xperi- er v oo oject ection. O ool Description Amount mmh e � � � es � � � par esses822-style � � � explo es � � � comp e � � � re esses � � — par 822-style � � � quence � � — quence � � — deco matfiles � � — chang es � � — r e � � � s � � � for es � � � chang e es � � — incorp � � � es � � — es � � � pro matte es � � � eplacement) � � � onents � � � s � � — v cry — � y — � stor files � � � onment — � ar ath — � rep es � � — sho e � � � p o mat � � � sele � � — sho e e � � � pr � � � asynchr e � � — asynchr oxfile � � �

Markus Schnalke : The Modern Mail Handler ool Description Amount mmh e asynchr p � � � s � � � r e � � � remov � � � remov es � � � pro � � � e � � � e � � � ename om mhshow) � � � asynchronously � � � es � � — deliv e � � � s � � — pr � � � e e � � � emo ve sear assw � — onment � — display/list/stor es � — che es � — eader) � — deliv e � — rep � — mhshow w show) � —

ERENCES

son89 o antar, stem, N-3017-I poration, ecember 1989.

ne83

ne, Inter ddison-Wesley, 1983. ISBN: 0-201-13791-7.

ooks86e o e ering, 1986

. 1069–1076 V

1986.

08 org egor o, sendmail,

, 2008. ISBN: 0-596-51029-2.

ry96 ry, 4, ,

. ISBN: 1-56592-163-1.

z95 z, ess, 1995. ISBN: 1-55558-123-4.

ardt90 gan, 12 1990. ht t p: / / i t . savannah. gnu. org/ cgi t / nmh. gi t / pl ai n/ docs/ hi st ori cal / begi nners. pdf ernighan84

er e, Prentice

1984. ISBN: 0-13-937681-X.

ernighan88

er , Second 1988. ISBN: 0-13-110362-8.

ernighan99

er e, Addison-Wesley,

. ISBN: 0-201-61586-X.

cture:csctur e, mmh, ChaosSeminar 2012. ht t p: / / l m. ccc. de/ ChaosSemi nar/ 2012/ 04_mmh cture:gpnctur e, Gulaschprogrammier o-

arlsruhe 2012. ht t ps: / / ent ropi a. de/ GPN12: mei l l o%27s_mai l _handl er

Markus Schnalke : The Modern Mail Handler attach e ovments,’’ nmhe-ID: <1PH2kD–0qV–00@serveme. schnal ke. l ocal >, vember 13 2010. ht t p: / / l i st s. nongnu. org/ archi ve/ ht ml / nmh–workers/ 2010–11/ sg00111. ht ml edginess

edginess,’’ e-ID: <4EF8B937. 6060107@ sc. org> ecember 26 2011. ht t p: / / l i st s. nongnu. org/ archi ve/ ht ml / nmh–workers/

011–12/ msg00117. ht ml honige e ofile, filepro ed,’’ nmh-workers

e-ID: <CAC5WE8o+i Mr3WXyUAVt p–b611+3w6sJS+–dc_qt QSXywNuzp9g@ ai l . gmai l . com> y 2 2012. ht t p: / / l i st s. nongnu. org/ archi ve/ ht ml / nmh– orkers/ 2012–01/ msg00005. ht ml levine vine e ofile, filepro ed,’’ nmh-workers

e-ID: <24209. 1325713661@ni st –cbox32. combi nenet . com> y

2012. ht t p: / / l i st s. nongnu. org/ archi ve/ ht ml / nmh–workers/ 2012–01/ msg00016. ht ml mmh-ann

e er ’’ , e-ID: <1RYet l –4Ok–00@serveme. home. schnal ke. org> ecember 8 2011.

t t p: / / l i st s. nongnu. org/ archi ve/ ht ml / nmh–workers/ 2011–12/ msg00038. ht ml mta-mua e @ gsoc’’ exter A

A?,’’ y 2010. ht t p: / / i st s. nongnu. org/ archi ve/ ht ml / nmh–workers/ 2010–01/ msg00026. ht ml nmh-goal

e ak oal),’’ e-ID: <1PNSw4–12C–00@serveme. schnal ke. l ocal > vember 30 2010.

t t p: / / l i st s. nongnu. org/ archi ve/ ht ml / nmh–workers/ 2010–11/ msg00193. ht ml oy78

oy ague N eord,’’ ol. 57 . 6 . 1902 oratories, .

op o, The RAN p RAND b are, 2008 . 129 ht t p: / / rand–mh. sourceforge. net / book/ overal l / hi ofmh. ht ml #TOMHP 88 stem, CMU/SEI-88-UG-1 R-88-030 ersity er 1988. ht t p: / / www. dt i c. mi l / dt i c/ t r/ ful l t ext / u2/ a204635. pdf eferences 55 ek95r ek, O’Reilly, 1995 dated er o d e net:

t t p: / / rand–mh. sourceforge. net / book/ ene 2006.

mond04 mond, Addison-Wesley, 2004. ISBN: 0-

-142901-9 ht t p: / / www. faqs. org/ docs/ art u/ chkind85 chkind, Softwar entice-Hall,

. ISBN: 0-13-011800-1.

85 5 ocess 200 messag

e , . 455–487 eg 1985.

86 r eet,

21 1986. ht t p: / / gi t . savannah. gnu. org/ cgi t / nmh. gi t / pl ai n/ docs/ i st ori cal / t ut ori al . pdf éry39

éry, Rey ork, . 94

Addison-Wesley, 1994. ISBN: 0-201- -5. e10

e s, er aper ersity, 2010. ht t p: / / marmaro. de/ docs/ st udi um/ uni x–phi l /

02 av Apress, 2002. ISBN: 1-893115-40-2.

eb:email edia, Email. ht t p: / / en. wi ki pedi a. org/ wi ki / Emai l eb:gsoc

. ht t p: / / code. googl e. com/ soc/ eb:lbl

es, . ht t p: / / savannah. nongnu. org/ peopl e/ resume. php user_i d=20830 eb:nmh-workers . ht t ps: / / l i st s. nongnu. org/ mai l man/ l i st i nfo/ mh–workers nativ chive: ht t p: / / www. mhonarc. org/ archi ve/ t ml / nmh–workers/ eb:rickert . ht t p: / / facul t y. cs. ni u. edu/ ~ri ckert / h/ Markus Schnalke : The Modern Mail Handler eb:sloc-dwm

Ohloh. ht t p: / / www. ohl oh. net / p/ dwm/ anal yses/ at est / l anguages_summary eb:sloc-wmii

Ohloh. ht t p: / / www. ohl oh. net / p/ wmi i / anal yses/ at est / l anguages_summary olter04

olter , 2000–2004.

t t p: / / www. uni xpapa. com/ i ncnot e/ dbm. ht ml

CU92

4, oup,

1992. ISBN: 1-872630-48-0.

VS87 ol. 1 y 1987.

: 0-444-70174-5. TS 821

ugust 1982. 822 ugust 1982. 934 y 1985.

1864

5 ctober 1995.

2045

vember 1996.

2046

vember . 2047

vember 1996.

2048 , vember 1996.

2049

vember 1996.

eferences 57

2822

2001.

3156

ugust 2001.

4880

vember 2007.

EBSIT W ROJECTS

ht t ps: / / gi t hub. com/ corecode/ dma ht t p: / / dwm. suckl ess. org ht t p: / / fdm. sourceforge. net ht t p: / / www. fet chmai l . i nfo ht t p: / / pyropus. ca/ soft ware/ get mai l / ht t p: / / gi t –scm. com ht t p: / / www. gnupg. org ht t p: / / marmaro. de/ prog/ masqmai l /

ht t p: / / www. gnu. org/ soft ware/ mc/ ht t p: / / rand–mh. sourceforge. net ht t p: / / mh–e. sourceforge. net ht t p: / / marmaro. de/ prog/ mmh/ ht t p: / / mpop. sourceforge. net ht t p: / / www. mut t . org ht t p: / / nmh. nongnu. org ht t p: / / unt roubl ed. org/ nul l mai l er/ ht t p: / / www. post fi x. org ht t p: / / www. procmai l . org ht t p: / / cr. yp. t o/ qmai l . ht ml ht t p: / / www. sendmai l . com ht t p: / / www. dwheel er. com/ sl occount / ht t p: / / packages. qa. debi an. org/ s/ ssmt p. ht ml ht t p: / / wmi i . suckl ess. org

FIRMATION

eb w x wise d. eitingen, 2012-07-16

e 693913 HON

p troff do ep p v cto ms ackage er eplaced

w out 400 erfe off ccasionally p e e: | \ –e –P –sLAD–l,2 –k | \

–Tps –ms

ep e v ne’s helpe ers. pic figur

er eate grap enerate dot eprocesse awk.

ex-vi e ecause ed e avy v

rueTyp ov’s Terminus e pefaces.

ag dele ook b ddison-Wesley, 1990 ag e o y arwin.

er ebsite: http://marmaro.de/docs .

edistribute om

wledg eference.

ag D648.