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KA
BloomFilterk &%

Aii [ ik e 2
#include <BloomFilter.h>

>k BloomFilter 4%7& < & K:

LUtFilter

+ ~UrlFilter]
+ exist()

T

BloomFilter

- m_hash

- m_hloomTable

- HASH _FLINCS

- BLOOMTAEBLE SIFE

+ BloomFilter)
+ exist()
- hashi)

BloomFilter [ME Kl



Hash

- m_crcTable
LItlFilter —

+ Hashi)
+t@m9533[‘]

+ ~UrlFilter() Ig;ﬂheaﬁsnhuﬂmﬂ

+ st + hash1B67776190])
+ mysglhashi)

+ cre3ZD)

-m_hash

BloomFilter

- m_bloomTable
- HASH FLINCS
- BLOOMTABLE SIZE

+ BloomFilter)
+ exist()
- hash(]

Public R &%

BloomFilter (void)

Veiki=ad

bool exist (string const &strUrl)
HYBTRAGE— S IE (L1778 77 C 477

Private A% R R

unsigned int hash (int id, string const &strUrl) const

JHVFIE I T v TR — S IRAE (L 7T 191 7 1

Private JBi%

Hash m_hash

15 v

unsigned int m_bloomTable [BLOOMTABLE_SIZE]
TIER

%%} Private 8%

static int const HASH_FUNCS =8

I (e 40

static size_t const BLOOMTABLE_SIZE = 1000000
il # T F A




TRARHA
A B g A

i B A iy B B Ut B

BloomFilter::BloomFilter (void )

it 3%

2% m_bloomTable.
12 {
13 // BIIRAER
14 bzero (m bloomTable, sizeof (m bloomTable)) ;
15 }

= >

IR R 8 Tt R

bool BloomFilter::exist (string const & strUrl)[virtual]

WA G — BRIRE LT 5 QAP AE

R [EIE:
true pevis
false ANAFAE,  [RIPR o N A R

R A5 A1 5 3 A5 (1 SRS SN SR r (1 400 f R

24

in | strUrl | Gi— R R A

SELT UrlFilter.
2 hash(), HASH FUNCS, P& m_bloomTable.

22 {

23 /] WAL HES

24 int one = 0;

25

26 /] BATH S AE

27 for (int 1 = 0; i < HASH FUNCS; ++i) {

28 // VB A RN L PR A B R A 2

29 unsigned int bit = hash (i, strUrl) % (sizeof (m bloomTable) * 8);
30 [/ VRS EXS LA R TG R N iR

31 unsigned int idx = bit / (sizeof (m bloomTable[0]) * 8);
32 [/ VBN A R L R A 2R T 3R AL

33 bit %= sizeof (m bloomTable[0]) * 8;

34

35 // FIALE AL

36 if (m bloomTable[idx] & 0x80000000 >> bit)

37 // ArvHEER L

38 ++one;



39 // BN

40 else

41 // WAiEL

42 m bloomTable[idx] |= 0x80000000 >> bit;
43 }

44

45 // AT LA R AL 91,
46 // MiREtrue, BNREfalse

47 return one == HASH FUNCS;

48 }

BRI FH A

Hash::times33

Hash::timesnum

Haszh::aphash

BloomFilter::exist |——» BloomFilter:hash ——m= Hash:: hash1E5777619

Hash::mysglhash

Hash::cre3?

Laog:: printf

unsigned int BloomFilter::hash (int id, string const & strUrl) const[private]

PSR BV A ST SR G — BRUSUE LA A0 A

IR E:
32f MG A {H
2.
in id W 7 I RRR S
in strUrl 4 — TR LA

22 Hash::aphash(), Hash::crc32(), g_app, Hash::hash16777619(), Log:LEVEL ERR, m hash,
WebCrawler::m_log, Hash::mysglhash(), Log::printf(), Hash::times33() , LA Hash::timesnum().

2% H exist().

55 {

56 // 324w F{E

57 unsigned int val = 0;
58



59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124

[/ EEAEERRRS . ..
switch (id) {

// RO

case 0:
// HTimes33H LI HSH S — TR
/) TEALEFFAFER [ 3 20 A A
val = m hash.times33 (strUrl);
break;

// AL
case 1:
// HTimes31H LT H S S — IR
/) TEALTFFAFER 1 3 20 A A
val = m hash.timesnum (strUrl, 31);
break;

// N2
case 2:
// FRPEETT MG —HIR
[/ TELEFFAF R (13 200G A A
val = m hash.aphash (strUrl);
break;

// A3
case 3:
// FFNVERETH S8 G —BR
/) TEALIFFAF R (13 200G A A
val = m hash.hashl6777619 (strUrl);
break;

// A4
case 4:
// FAMySQLE LI H S5 4 — %R
// TELEFFAF R (13 20 A A
val = m hash.mysglhash (strUrl);
break;

// A5

case 5:
[/ FATER TR E ST H S 55— 5
[/ ENLIFFAFER (1 3 200G A A
val = m hash.crc32 (strUrl);
break;

// N6
case 6:
// HTimes131HEIHS G — KR
/] ERAFFRFE ) 320005 A5 E
val = m hash.timesnum (strUrl, 131);
break;

/] N7

case 7:
// HTimes1313HEIHHSHG— R IH
/] EANLFFFAE R B 32 A E

val = m hash.timesnum (strUrl, 1313);

break;

/1 RHEE
default:
// BFR—AHREE
g app->m log.printf (Log::LEVEL ERR,
"TRRAFERRR . 5d, id) ;

// R[E 324 M E

__ FILE , LINE ,

10



125 return val;
126 }

B A FH A

Hash::aphash

Hash::crc32

/Lﬁsh::haslﬂ B 77E1Y

BloomFilter::hash |———m= Hash::mysglhash

Log::printf

Hash::times33

Hash::timesnum

XA IX A BRI G R A
BloomFilter: hash (es4——— EloomFilter::exist

R AZE YN

size_t const BloomFilter::BLOOMTABLE_SIZE = 1000000 [static], [private]

filERITRE

int const BloomFilter::HASH_FUNCS = 8[static], [private]

USEGEIsR-
2% H exist().

unsigned int BloomFilter::m_bloomTable[BLOOMTABLE SIZE][private]

iR
%% BloomFilter(), PLA% exist().

11



Hash BloomFilter::m_hash [private]

Ui
2% H hash().

BRSO i DA SRR AR AR

® G:/Projects/Tarena/WebCrawler/teacher/src/BloomFilter.h
® G:/Projects/Tarena/WebCrawler/teacher/src/BloomPFilter.cpp

12



Configuratord® &%

fic & 4%
#include <Configurator.h>

Configurator B

Configuratar

+ tm_logLevel
+m_logFile

+ rm_maxJobs

+ m_maxDepth

+ m_maxRawlrls

+ m_maxDnsUrls

+ m_statinterval
+m_seeds

+ m_includePrefixes
+ m_excludePrefixes
+ m_pluginsPath

+ m_loadPlugins
+m_acceptTypes

+ Configuratar)
+ [oad()

Public B& R%

® Configurator (void)
& %

® void load (string const &cfgFile)
MIGE HIBLE XA 2 B 15 B

Public @

® intm_loglevel
BRI &R
® string m_logFile
H.E XA
® int m_maxJobs

RAMBAFFHE, 0ZER I, -LZFE T RN
® int m_maxDepth

BBITIRSE, FhTIREN, ZJE /5808, -1 L RIRE

® int m_maxRawUrls
JRAE %8 — B WE WA IR A 7542, -1 2 R
® int m_maxDnsUrls
T8 — FWE T AR A4 -1 T RA
® |ong m_statinterval
KNG, ETRESE N 75 19T 2, 0o AN BENT 7%

® string m_seeds

13



Pl 7t ZMERLGE S RIT
® string m_includePrefixes

A, RN H X LEFIEEHIIRL, Z 14 LUE 5 g 7T
® string m_excludePrefixes

FFERATSE IR H X LEFTAEHTURL, 21N FT 4 L& S g 7T
® string m_pluginsPath

HilTES 17

® vector< string > m_loadPlugins
ViRiEs

® vector< string > m_acceptTypes
KRR

TRAHRIR
Mic B &

& B AT ) ER B

Configurator::Configurator (void)

Fit 2%

12 3

13 m logLevel (Log: :LEVEL DBG), // ®fi&HEELERE AKX

14 m maxJobs (=1, /] B RANEAT 25 kA8 S T PR

15 m maxDepth (-1), /7 BORKIB VAR EFAE N TERR

16 m maxRawUrls (-1), // JRIGGE— BHIR E LA RA

17 // BB RA B A TE R

18 m maxDnsUrls (-1), // SENT G — BHIR E AL EA

19 /] FIECRA R TG

20 m statInterval (0) {} /7 ARES T RRERAR AN 1 E B 2
IR BR B Tt A

void Configurator::load (string const & cfgFile)

MFE ¥ PG B ST AR e A5 1S

S5

in | cfgFile B SR AR

& g app, Log:LEVEL ERR, m acceptTypes, m excludePrefixes, m_includePrefixes,
m_loadPlugins, WebCrawler::m log, m logFile, m logLevel, m_maxDepth, m_maxDnsUrls,
m_maxJobs, m_maxRawUrls, m_pluginsPath, m_seeds, m_statlnterval, Log::printf(), StrKit::split() ,

PLA StrKit:trim().
2 WebCrawler::init().

14



25
26
217
28

30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84

86
87
88
89
90

{
/[ ARHEERARHT I BC B SRR
ifstream ifs (cfgFile.c str ());
/] R
if (! ifs)
// Wk MREIRH &

g app->m log.printf (Log::LEVEL ERR, |

FILE , LINE |,

"R E SO\ "5\ "RIK", cfgFile.c str ()

/] AT ERF R
string line;
/[ IBAT G B A
for (int lineNo = 0; getline (ifs, line);
/] BT
StrKit::trim (line);
/] FERERATEAT
if (line[0] == '#' || line[0] == "\0")
/] BTN —RAEIR

continue;

[/ AT, USSR, mEIRS K

++1ineNo) {

vector<string> strv = StrKit::split (line, "=", 1);

/] F RIS EERE P A
if (strv.size () == 2) {

// #FEN"LOG LEVEL"

if (! strcasecmp (strv[0].c str (),
/7 WHEA BRI H E 55
m logLevel = atoi (strv[l].c str

// =N

else

// #FEHN"LOG FILE"

if (! strcasecmp (strv[0].c str (),
/7 WHE R H &S g AR
m logFile = strv[1l];

// =N

else

// #FEEN"MAX JOBS"

if (! strcasecmp (strv[0].c str (),
// TUAE R " i RATAT: 252
m maxJobs = atoi (strv[l].c str

/1 =N

else

// #FEN"MAX DEPTH"

if (! strcasecmp (strv[0].c str (),
// TUAE R v R YA R B
m maxDepth = atoi (strv[l].c str

/1 =N

else

// #FEN"MAX RAW_URLS"

if (! strcasecmp (strv[0].c str (),

"LOG LEVEL"))

)

"LOG_FILE"))

"MAX JOBS"))

)7

"MAX DEPTH"))

)7

"MAX RAW URLS"))

// WME N JF GRS — B E ML AT A B iR

m maxRawUrls = atoi (strv[l].c str ());

// =N

else

// #BEN"MAX DNS URLS"

if (! strcasecmp (strv[0].c str (),

"MAX DNS URLS"))

/7 WE " T G — RRE ML AT A S e K

m maxDnsUrls = atoi (strv[l].c_str ());

// =N
else

// ##EN"STAT INTERVAL"
if (! strcasecmp (strv[0].c str (),

/7 WHE D AR TET b

"STAT INTERVAL"))

m statInterval = atoi (strv([l].c str ());

// B

15



91 else

92 // #i%#N"SEEDS"
93 if (! strcasecmp (strv[0].c str (), "SEEDS"))
94 // WME A T
95 m seeds = strv[l];
96 // BN
97 else
98 // #%EN"INCLUDE PREFIXES"
99 if (! strcasecmp (strv[0].c str (), "INCLUDE PREFIXES"))
100 // MHE L& TS
101 m includePrefixes = strv[1l];
102 // =N
103 else
104 // #%EN"EXCLUDE PREFIXES"
105 if (! strcasecmp (strv[0].c str (), "EXCLUDE PREFIXES"))
106 // A HERR TS
107 m excludePrefixes = strv[1l];
108 // =N
109 else
110 // A" PLUGINS PATH"
111 if (! strcasecmp (strv[0].c str (), "PLUGINS PATH"))
112 // WA g4
113 m pluginsPath = strv[1l];
114 // =N
115 else
116 // #%EJY"LOAD_ PLUGIN"
117 if (! strcasecmp (strv[0].c str (), "LOAD PLUGIN"))
118 // WHE A i
119 m loadPlugins.push back (strv([1]):;
120 // B
121 else
122 // #%EHN"ACCEPT TYPE"
123 if (! strcasecmp (strv[0].c str (), "ACCEPT TYPE"))
124 /1 WHE R sz 2
125 m acceptTypes.push back (strv[l]):;
126 // B
127 else
128 [/ wWFE— A REE
129 g app->m log.printf (Log::LEVEL ERR, _ FILE ,  LINE ,
130 "EMAECEI: %s, %d, %$s", cfgFile.c str (),
131 lineNo, strv([0].c str ());
132 }
133 // BN
134 else
135 // xR —REEREE
136 g app->m log.printf (Log::LEVEL ERR,  FILE ,  LINE ,
137 "L EAT: %s, %d, %s", cfgFile.c str (),
138 lineNo, line.c str ());
139 }
140
141 /[ R E SR
142 ifs.close ();:
143 }
BR 51 FH

Laog:: printf

Configurator:load ——s Stridit:split
T H‘::. Striit::trim

A A ok AR



Configurator:load f-—— “YWebCrawler:init jell——

rain

RERAZEUH

vector<string> Configurator::m_acceptTypes

R RA

%% HeaderFilter::handler() , PAJ% load().

string Configurator::m_excludePrefixes

HEBR AU Z%, AIMIH A XIS AFIURL, £/NE14% LLE SRR
22 H DomainLimit::handler(), DomainLimit::init() , PAAz load().

string Configurator::m_includePrefixes

WERTE, RINBUGTAHIXSETEFURL, ZNE14 LUE SRR
22 H DomainLimit::handler(), DomainLimit::init() , PAAz load().

vector<string> Configurator::m_loadPlugins

R a B3
%% PluginMngr::load() , PAJ% load().

string Configurator::m_logFile

H &S %42
%% WebCrawler::initDaemon() , LA A% load().

int Configurator::m_logLevel

& H &SR
MR =K IR N :
® 0- ik

o 1-1EH

® 2-

® 3- iR

® 4- Hify

ARG LR A MK TR E SR HEE R

17



2% H load(), PLK Log:printf().

int Configurator::m_maxDepth

BRIBIHAVREE, MTIREENO, ZJEEEIEN, -1 R LIRIERE
%2 H MaxDepth::handler() , L% load().

int Configurator::m_maxDnsUrls

T R — TR E M AN S KB &, - 1R TRK
% UrlQueues::fullDnsUrl(), load(), UrlQueues::popDnsUrl() , LA UrlQueues::pushDnsUrl().

int Configurator::m_maxJobs

BRRIMHUT S5 %, ORI, -13R- TG IR HTUEL
22 H WebCrawler::exec(), load(), WebCrawler::startlob() , LA WebCrawler::stopJob().

int Configurator::m_maxRawUrls

JFha g — RIE RTINS B KA B, -1 R K

%z % H UrlQueues::fullRawUrl(), load(), UrlQueues::popRawUrl() , ML X
UrlQueues::pushRawUrl().

string Configurator::m_pluginsPath

AT
%% 4 PluginMngr::load() , PA& load().

string Configurator::m_seeds

MR, ZABEREDLE SR
22 H WebCrawler::initSeeds() , PAJ% load().

long Configurator::m_statinterval

RSN, BRRASER 2B, ORI e 3
%% WebCrawler::initTicker() , A& load().

BRSO B BA T SR A AR

® G:/Projects/Tarena/WebCrawler/teacher/src/Configurator.h
® G:/Projects/Tarena/WebCrawler/teacher/src/Configurator.cpp

18
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DnsThreadk &%

WA T 2R 7
#include <DnsThread.h>

2% DnsThread 4k7& ¢ R E:

Thread

- tm_tid

+ ~Thread(]
+ stari)

- run()

- run(]

T

DnsThread

- 5 _hosts

- run()

DnsThread F{#ME A

Thread

- m_tid

+ ~Threadi(]
+ start()

- run()

- run()

T

DnsThread

- 5 _hosts

- fun()

Private J& 57 B
® void * run (void)

ZGFEALPE R L

g4 Private B

® static map< string, string > s_hosts
FPIE ————AP A W



BT AR K I BRI BR 3

TRARHA
R s e

Fk 57 B Bt B

void * DnsThread::run (void ) [private], [virtual]

R4 35k 44 i BT 42 2 AT 55 SIZ I S v ) 4 2 R 4
ST Thread.

% %  g_app, Log:LEVEL DBG, Log:LEVEL WAR, DnsUrl::m_domain, DnsUrl::m_ip,
WebCrawler::m_log, WebCrawler::m_urlQueues, UrlQueues::popRawUrl(), Log::printf(),
UrlQueues::pushDnsUrl() , DL/ s_hosts.

12 {

13 // xR HE

14 g app->m log.printf (Log::LEVEL DBG, FILE , LINE ,

15 "DNSEAETFAR") ;

16

17 /1 TEBRYEHR

18 for (;;) |

19 [/ MG —GHREALTFRAAY, 3 5 R G — B U

20 /] ERLAE, IERFEBAMRN G — R E AT

21 DnsUrl dnsUrl = static_cast<DnsUrl> (

22 g app->m urlQueues.popRawUrl ());

23

24 /) TEFNIRLG ———— Ttk Bt E

25 // BRIZG— R E LTI LA

26 map<string, string>::const iterator it =

27 s hosts.find (dnsUrl.m domain) ;

28

29 /] FHRET

30 if (it != s hosts.end ()) {

31 /1 B 5% A X R TP,

32 /] ENENT G — FIRE LT

33 dnsUrl.m ip = it->second;

34 [/ B RET G — SR AL, NG — B E LA IAS

35 g app->m urlQueues.pushDnsUrl (dnsUrl) ;

36

37 // WEFRHE

38 g app->m log.printf (Log::LEVEL DBG, _ FILE , LINE ,

39 "N S s\ " A AT N\ "$s\"", dnsUrl.m domain.c_str (),

40 dnsUrl.m ip.c str ());

41 [/ GREE R —RAEH

42 continue;

43 }

44

45 /) FEEARE], M 4 R GRS 1% AL AA X R T etk

46 hostent* host = gethostbyname (dnsUrl.m domain.c str ());

47

21



48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108 }

BRI FH A

/] R
if (! host) {

// BREEHSE

g app->m log.printf

(Log::LEVEL WAR, FILE , LINE |,

"gethostbyname: %s", hstrerror (h errno));

/1 HREETT —RAEER

continue;
}
// hostent
[/ H=—————— +
// | h_name -> xxx\0 - EXRFEHEZ
// | h_aliases > * x * . NULL - jHl&%
// | h_addrtype | AF_INET - bk A
// | h_length | 4 - HihEFATHL

// | h_addr_list

-> * * x . NULL - Mihit%

/] Ammmmm - + +-> in addr - IpvaHbhEgEH
/] FHHHRAAR TPy
if (host->h addrtype != AF INET) ({
// EFREEHE
g app->m log.printf (Log::LEVEL WAR, FILE , LINE ,

"R ;
// BREETT BRI

continue;

}

// R TPvaE SRR 5 RE I AT, AR NS
[/ —BEEART, RN A ENR A ———— 1Pk W %

s hosts[dnsUrl.m

domain] = dnsUrl.m ip =

inet ntoa (**(in_addr**)host->h addr list);
/] KB g— SRR AT, RS — B AL BAA
s.pushDnsUrl (dnsUrl);

g app->m urlQueue

// IR HE
g app->m log.prin

tf (Log::LEVEL DBG, FILE , LINE ,

A\ e s\ DT 9\

dnsUrl.m ip.c str ());

/*

// PltElibevent i

= event init ();

event base* base

// Pl dn stk

evdns _init ();

"$s\"", dnsUrl.m domain.c str (),

[/ — ELSE R % R A AT B A (] R

evdns_resolve ipv4

callback, &dnsUrl);

// BENEAER

event dispatch ();

// BEJflibeventfiE

’

event base free (base);

*/
}

// wWFHRHEE
g app->m log.printf

(Log: :LEVEL DBG,

"DNSZFEL L") ;
// KIL&TE

return NULL;

(dnsUrl.m domain.c_str (), O,

__FILE , LINE ,

22



}]ueues::pnpRawUrl

DnsThread:: run

\l_LJrI‘illueues::pusthsUrl

L

Log::printf

R AR E U

map< string, string > DnsThread::s_hosts [static], [private]

FEHUR AL ————IPHLIE
Z%H run().

IR SOR i DA T ST AR AR

® G:/Projects/Tarena/WebCrawler/teacher/src/DnsThread.h
® G:/Projects/Tarena/WebCrawler/teacher/src/DnsThread.cpp

23



DnsUrl2k &%

FRMT S — B E LT
#include <Url.h>
2% DnsUrl 4k& 5 & 1K

Rawelitl

+ rm_strlrl
+ m_type
+ m_depth

+ Rawlr()
+ narmalized])

T

Dzl

+ m_dormain
+ rm_path
+m_ip

+ m_port

+ DinslIi)
+ taFilename()
+ attachCiomaini]

DnsUrl F#MEE:

Rawelirl

+ rm_strlrl
+ m_type
+ m_depth

+ Rawlr()
+ narmalized])

T

Dzl

+ m_dormain
+ rm_path
+m_ip

+ m_port

+ DnslIi)
+ taFilename(]
+ attachCiomaini)

24



Public B5 R%

® DnsUrl (RawUrl const &rawUrl)

P4 7%
® string toFilename (void) const
RN T4
® bool attachDomain (string &strUrl) const
1k
Public B
® string m_domain
HRF5 #5455
® string m_path
IR
® string m_ip
HRF-#AP i hf
® short m_port
R #5368 15 5 [T
BUAM Gk K ) B R BR

TRAHRIR
b S8 — BLEE AL AT

Fa3E B AT ) ER U

DnsUrl::DnsUrl (RawUrl const & rawUrl) [explicit]

115 &%
S5
i | rawUrl JRAGSE— BHIEE R A

22 m_domain, m_path, m_port, PLA RawUrl::m_strUrl.

68 : RawUrl (rawUrl) { // WIRWRGRS— IR E M AT X SR
69 /] FENEER IR K158 — BHIRE AL 45 B R B s — A/
70 string::size type pos = m strUrl.find first of
71 /] B

72 if (pos == string::npos)

73 [/ A G —RIRE AT AT B EUAME AR S5 #5444

74 m domain = m strUrl;

75 /] B

76 else {

77 [/ G—RIRENIF AR A/ AR SSA A
78 m domain = m strUrl.substr (0, pos);

79 /] ZJE NGRS . R AIRS A A4 A

25



80
81
82
83
84
85
86
87
88

90 }

// BHIRERAE BRI " / AL AR
m path = m strUrl.substr (pos + 1);

}

/] RS T ERERF A . HRAT, WHEHHEE

// BT B HON R E N IR S4B A5 0 s A5 B R B s

// BERR S ARE, R RS S (S i ¥ B A A (B8 0

if ((pos = m domain.find last of (':')) == string::npos ||
! (m port = atoli (m domain.substr (pos + 1).c str ())))
m port = 80;

B 53 R i B

bool DnsUrl::attachDomain (string & strUrl) const

IIEE

IR [EME

true

JET

false

R

¥

Cinout | strUrl | IR 4 B U 4 A

2% m_domain.
22 H UrlQueues::extractUrl() , L& SavelmageToFile::handler().

130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145 }

{
[/ HEREINRA G B AL AF AT L e ept U Sk, B EA A
if (! strUrl.find ("http", 0))
// BRI

return true;

/] FERIERA G— I ENF AR RN, B R/
if (strUrl.empty () || strUrl[0] != '/")
// RERIL

return false;

// K RS54 B R I 44 G — IR AL AT B A AT
strUrl.insert (0, m domain) ;
// 3R p T

return true;

A R E I T o AR

UrQuenes::extractlUd H Socket:recvResponse fq—{ RecvThread:run

‘ Dnsll;:attachDomain

SavelmageToFile:handler ‘

string DnsUrl::toFilename (void ) const

WA 4 715 R

26




RE:

A4 T A
%% RawUrl::ETYPE_HTML, m_domain, m_path, PL& RawUrl::m_type.
2% H SaveHTMLToFile::handler() , PL& SavelmageToFile::handler().

94 {

95 /1 FIRSS S RIR A 44 75 R

96 string filename = m domain;

97

98 // BERIEEARIESS

99 if (! m path.empty ()

100 /) FESCAR A A s N/ R RR A

101 (filename += "/") += m path;

102

103 /] BB R A/

104 for (string::size type pos = 0; (pos = filename.find (
105 '/', pos)) != string::npos; ++pos)
106 [/ HEE, WEH S

107 filename.replace (pos, 1, " ");

108

109 [/ RIFRB GRS ETE 5

110 if (m type == ETYPE HTML) {

111 /] XA ARG

112 string::size type pos = filename.find last of ('.');
113 /) EBARR], BRI ENEEFE S

114 // WFHRBEARE"  htn"tHAZ" . html "

115 if (pos == string::npos || (

116 filename.substr (pos) != ".htm" &&
117 filename.substr (pos) != ".html"))
118 /) FEXF L AR FIEINYT R4 . html "
119 filename += ".html";

120 }
121
122 // JRIE A A R
123 return filename;
124 }

A BRI ok AR

SaveHTMLToFile:: handler

DnslUrl::toFilenarme

savelmageToFile: handler

R AR E YN

string DnsUrl::m_domain

AR %5 284844
22 H attachDomain(), DnsUrl(), DnsThread::run(), Socket::sendRequest() , UL toFilename().

string DnsUrl::m_ip



JIR 55 4 1Pk

% 2% 1  UrlQueues::popDnsUrl(),
Socket::sendRequest().

UrlQueues::pushDnsUrl(), DnsThread::run() , L X

string DnsUrl::m_path

TR R
22 H DnsUrl(), UrlQueues::popDnsUrl(), UrlQueues::pushDnsUrl(), Socket::sendRequest() , LA

toFilename().

short DnsUrl::m_port

AR 45 2% 8 45 ity 1
2% 8 DnsUrl(), UrlQueues::popDnsUrl(), UrlQueues::pushDnsUrl() , PA &% Socket::sendRequest().

R SR B DA SR A
® G:/Projects/Tarena/WebCrawler/teacher/src/Url.h
® G:/Projects/Tarena/WebCrawler/teacher/src/Url.cpp
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DomainLimitzk &%

s 44 PR 1 46

#include <DomainLimit.h>
2% DomainLimit 4k& 5= R KE:

Flugin

+ ~Plugin()
+ init(]
+ handler()

‘T

DomainLirnit

- m_includePrefixes
- m_excludePrefixes

- initf)
- handler)

DomainLimit [ PHE &:

Flugin

+ ~PFlugin()
+ init()
+ handler()

T

DormainLirmit

- m_includePrefixes
- m_excludePrefixes

- init()
- handlert]

Private J& 5B

® bool init (WebCrawler *app)
T

® bool handler (void *arg)
Vi s

29



Private J&f:

® vector< string > m_includePrefixes
ERV/IE bl

® vector< string > m_excludePrefixes

TR TR 7754 2

BT AR K I BRI BR 3

TRARHA
sk A BR A e

F 57 B Bt P

bool DomainLimit::handler (void * arg)[private], [virtual]

AR
R [EE:
true TN
false S
VER:

R4 44 PR 1l 470 7F 14 T BE SEBLBE S 114 R bR 4

24

Cinout | arg S

SZELT Plugin.
% 2%  RawUrl:ETYPE HTML, Log:LEVEL WAR, WebCrawler::m cfg, RawUrl::m depth,

m_excludePrefixes, Configurator::m_excludePrefixes, m_includePrefixes,
Configurator::m_includePrefixes, WebCrawler::m_log, RawUrl::m_strUrl, RawUrl::m_type , L&
Log::printf().

42 {

43 / /RIS — B E M4

44 RawUrl* rawUrl = static cast<RawUrl*> (arg);

45

46 /) HERF TR (BERARER0) BEARE AR L E S

47 if (! rawUrl->m depth || rawUrl->m type != RawUrl::ETYPE HTML)

48 // RIEIETS, EZ S — B8 E AL

49 return true;

50

51 [/ TR e e kA

52 vector<string>::const_iterator it;

53

54 /] Gi— BEURE LA A B AR B AT 4T3k

55 for (it = m includePrefixes.begin ();

56 it != m includePrefixes.end () &&

57 rawUrl->m strUrl.find (*it, 0); ++it);

30



59 [/ FEA 5 G BT AT H UL A AT 2R

60 if (! m includePrefixes.empty () &&
61 it == m includePrefixes.end ()) {
62 // WREEHE
63 g app->m log.printf (Log::LEVEL WAR, FILE , LINE ,
64 "I AERL S\ "\ " I — GV LA\ "B\ ",
65 g app->m cfg.m includePrefixes.c str (),
66 rawUrl->m strUrl.c str ());
67 // IBRIEIRI, AIZG— R E AT
68 return false;
69 }
70
71 // G BRI EAL T R DUBRAHERR AT 28T 2k
72 for (it = m excludePrefixes.begin ();
73 it != m excludePrefixes.end () &&
74 rawUrl->m strUrl.find (*it, 0),; ++it);
75
76 /] BEAFES G— BHUE e AL A B LI R HE R AT 2
77 if (it != m excludePrefixes.end ()) {
78 // FEEHE
79 g app->m log.printf (Log::LEVEL WAR, FILE , _ LINE ,
80 UAHHEBREE\ " s\ "G — B EAL AT\ s s\ ",
81 g app->m cfg.m excludePrefixes.c str (),
82 rawUrl->m strUrl.c str ());
83 // REIRM, ARG — B E AT
84 return false;
85 }
86
87 // IR, GG — B E LA
88 return true;
89 }
BRIV
DomainLimit::handler = Log:printf

bool DomainLimit::init (WebCrawler * app)[private], [virtual]

1 HIaRL
p AR
true RIh
false S
Vi

AR5 35k A BR 1460 1 F) D e S LA 2K o ) R

24

Cinout | app | RFTER R 5

SEELT Plugin.

Z2% WebCrawler::m_cfg, m_excludePrefixes, Configurator::m_excludePrefixes, m_includePrefixes,
Configurator::m_includePrefixes , PLJ% StrKit::split().

21 {

22 // CAGE— SR LA ) B

23 // FEME S AR X SR B RS

31



24 (g_app = app)->m_pluginMngr.registerUrlPlugin (this

25
26 /1 AT ERT S HTR TR, DOE S SRR, ABRYFSIRE
27 m includePrefixes = StrKit::split (
28 g app->m cfg.m includePrefixes, ",", 0);
29 /1 PRI B R IHER AT AR, DOE S A RRRT, ABRYF RS
30 m excludePrefixes = StrKit::split (
31 g app->m cfg.m excludePrefixes, ",", 0);;
32
33 // IRIE D)
34 return true;
35 }
BRI U

) i

DomainLirmit::init ——m=  Striit::split —

Strkit: trim

RERAZEUH

vector<string> DomainLimit::m_excludePrefixes [private]

HEBR I B IR &
2% 4 handler(), PLK init().

vector<string> DomainLimit::m_includePrefixes [private]

LA AT 715 5 h) i
228 handler(), LA init().

M

BRI SO B LR SO AR B
® G:/Projects/Tarena/WebCrawler/teacher/plugins/DomainLimit.h
® G:/Projects/Tarena/WebCrawler/teacher/plugins/DomainLimit.cpp
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Hashk &%

A A
#include <Hash.h>

Hash f#ER:

Public B R
® Hash (void)
e

Hash

- m_crcTable

+ Hashi]

+ tirnes330)

+ timesnum()

+ aphash()

+ hash167 776130
+ mysglhashi

+ cre3Z()

® unsigned int times33 (string const &str) const

Times33/#57-& 1

® unsigned int timesnum (string const &str, int num) const

TimesN #5-75 & 7

® unsigned int aphash (string const &str) const

AP 1575 7%

® unsigned int hash16777619 (string const &str) const

FNV #5575 &%

® unsigned int mysglhash (string const &str) const

MySQL #4757

® unsigned int crc32 (string const &str) const

Private JB#

® unsigned int m_crcTable [256]
CRC#

a2y

T

33



FI3E B AT #4 R Ui B

Hash::Hash (void )

Hhy i A5

Z7% m_crcTable.

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25 }

{
// WIIRCRCHER

for (unsigned int i = 0; i < sizeof (m crcTable) /
sizeof (m crcTable[0]); ++i) {
unsigned int crc = i;
for (unsigned j = 0; J < 8; ++73)

if (crc & 1)
crc = crc >> 1 ~ 0xEDB88320;

else
crc = crc >> 1;
m crcTable[i] = crc;

F B e 2 U B

unsigned int Hash::aphash (string const & str) const

APIA 75 Hyk

R

SHCTAT S 320 e A H

S

‘in

[str R A

22 H BloomFilter::hash().

62
63
64
65
66
67
68
69
70
71
72
73 }

{

unsigned int val = 0;
size t len = str.size ();
for (size t i = 0; i < len; ++i)
if (1 & 1)
val "= ~(val << 11 ~ (unsigned char)str[i] ~ val >> 5);
else

val 7= val << 7 * (unsigned char)str[i] *~ val >> 3;

return val & Ox7FFFFFFF;

A R A T o R

Hash::aphash |e4—— BEloomFilter. hash j«s—— EloomFilter: exist

34



unsigned int Hash::crc32 (string const & str) const

AN LA RS

R E:

N

=

=

HOFRE R A TUAR IR AD

Y

in [str ETTEE

2% m_crcTable.

2 H BloomFilter::hash().
111 {
112 unsigned int val = OxFFFFFFFF;
113
114 size t len = str.size ();
115 for (size t i = 0; i < len; ++1)
116 val = m crcTable[(val & OxFF) » (unsigned char)str[i]] ~ val >> 8;
117
118 return ~val;
119 }

KRR G R A

Hash::cred? leg—y

BloomFilter::hash

]

BloomFilter::exist

unsigned int Hash::hash16777619 (string const & str) const

FNVIE 7y F%

pACIR

SHCT IR 3R ff

¥
in | str BT TR
22 H BloomFilter::hash().
79 {
80 unsigned int val = 0;
81
82 size t len = str.size ();
83 for (size t i = 0; i < len; ++i) {
84 val *= 16777619;
85 val ~= (unsigned char)str[i];
86 }
87
88 return val;
89 }
XA B R R A

Hash::hash167 77619

]

BloomFilter::hash

I

BloomFilter::exist

35



unsigned int Hash::mysqglhash

MySQLI; 5 Bk

R E:
BHT T 32 M T 1E

(string const & str) const

3
in st |
2% H BloomFilter::hash().

95 {

96 unsigned int nrl = 1, nr2 = 4;

97

98 size t len = str.size ();

99 for (size t i = 0; i < len; ++i) {
100 nrl *= ((nrl & 63) + nr2) * (unsigned char)str[i] + (nrl << 8);
101 nr2 += 3;

102 }

103

104 return nrl;
105 }

XA BRI OR R A
Hash::mysglhash

R

BloomFilter::hash jel——oT

EloomFilter:: exist

unsigned int Hash::times33 (string const & str) const

Times33ms 7 1%

IR E:
SECFIF B 320 M A
&1E:

N

hash(i) = hash(i-1) X 33+str[i] (hash(-1) = 0)

2%
in [str | R T
Z# H BloomFilter::hash().
32 {
33 unsigned int val = 0;
34
35 size t len = str.size ();
36 for (size t i = 0; i < len; ++1i)
37 val = (val << 5) + val + (unsigned char)str[i];
38
39 return val;
40 }

36



KA A % AR

Hash::times33 te4——— EloomFilter:hash (s4—— EBEloomFilter:exist

unsigned int Hash::timesnum (string const & str, int num) const

TimesNIE 75 L%

R [H]:
SHTFT R 320 e A AE
BiE:
hash(i) = hash(i-1) X N+str[i] (hash(-1) = 0)

B%
in str B A 4 R
in num N
2% H BloomFilter::hash().
48 {
49 unsigned int val = 0;
50
51 size t len = str.size ();
52 for (size t i = 0; 1 < len; ++i)
53 val = val * num + (unsigned char)str([i];
54
55 return val;
56 }

KA R A I T o R

Hash::timeshum (es——— BloomFilter:hash te——— BloomFilter:exist

R AZE YN

unsigned int Hash::m_crcTable[256] [private]

CRC#
%% H cre32(), PAM Hash().

BRSO B BA T SR A AR

® G:/Projects/Tarena/WebCrawler/teacher/src/Hash.h
® G:/Projects/Tarena/WebCrawler/teacher/src/Hash.cpp



HeaderFilter§ &%

R ST AL B B e 1 A S ik g8 2 e
#include <HeaderFilter.h>
2% HeaderFilter 4k& = 2 K:

HeaderFilter [11¥ME E:

Private FX 5 ERE

bool init (WebCrawler *app)

HFEI 1

bool handler (void *arg)

L

Flugin

+ ~PFlugin()
+ init()
+ handler()

‘T

HeaderFilter

- init()
- handler]

Plugin

+ ~PFlugin()
+ init(])
+ handler()

A

HeaderFilter

- initf)
- handler)

38



BT AR K I BRI BR 3

TRAAHIR

T S A A P A A S e A A

Fk 57 B Bt B

bool HeaderFilter::handler (void * arg)[private], [virtual]

GGG O]
R EE:
true TN
false NV
VEfR:

AR5 6 S A A WA 7B S 2o 0 A4 1 P ) i S B RE  rh D REE pR A

¥

| in,out

| arg EEE

SEHL T Plugin.

z %

Log::LEVEL DBG, Configurator::m_acceptTypes, WebCrawler::m cfg,

HttpHeader::m_contentType, WebCrawler::m_log, HttpHeader::m_statusCode , PAA Log::printf().

35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

{
/[ ST SO A Sk

HttpHeader* header = static_cast<HttpHeader*> (arg);

/ /RSO O SRS S AN E S FLIX (] (200, 300) Z
if (header->m statusCode < 200 || 300 <= header->m statusCode) {
// xR EE
g app->m log.printf (Log::LEVEL DBG, @ FILE , LINE ,
RSO ST RER A D s SN FE A X IR 200, 300) 2,
header->m statusCode) ;

// RIEVRI, ASFEGZ0R AR

return false;

}

/[ F B SCRAE S R A B SRR A S AR IR TR B
if (header->m contentType.find ("text/html", 0) == string::npos) {
[/ FRFER ) R AR

vector<string>::const iterator it;

/] SRR B AR AL
// e E A AN 52 28 A LIS
for (it = g app->m cfg.m acceptTypes.begin ();
it != g app->m cfg.m acceptTypes.end () &&
header->m contentType.find (*it, 0) == string::npos; ++it);

/[ AR B AR
// BLE S ETIERSZ AL

39




if (it == g app->m cfg.m acceptTypes.end ()) {
// W HE
g app->m log.printf (Log::LEVEL DBG, _ FILE , LINE ,

" SCASAR R A SR S s AN E R HEZ VB 2 A,
header->m contentType.c str ());

// REIRIC, AN N AL

return false;
}
// RIEI ), kR B A A

return true;

HeaderFilter::handler et Log:printf

bool HeaderFilter::init (WebCrawler * app)[private], [virtual]

GG
R EE:
true RIh
false NV
AR

AR SCAS A U3 7 S oL 308 4 1 (1 B B S B SR v 1) R R

S

‘ in,out

| app | MR A S

SEHL T Plugin.

21 {
22 / /DA SCAS AR 180w 17 6, S A £ B
23 / /TSR R R R R A B s
24 (g_app = app)->m_pluginMngr.registerHeaderPlugin (this);
25
26 // R[S
27 return true;
28 }
B SCRS B LR SO AR R

® G:/Projects/Tarena/WebCrawler/teacher/plugins/HeaderFilter.h
® G:/Projects/Tarena/WebCrawler/teacher/plugins/HeaderFilter.cpp
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HttpResponseZdt &%

TR AR i 3L

#include <Http.h>

HttpResponse [ M K

Rawelirl

+ rn_strlrl
+ m_type
+ m_depth

+ Rawlrl()
+ normalized()

?

CinsLivl

+ m_domain HitpHeader
+ m_path

+rm_ip +m_statusCode
+ m_port + m_contentType

+ Dnslr()

+ toFilenamel)
+ attachDomain()

Public BR &%

HttpResponse (DnsUrl const &dnsUrl)

Ve
~HttpResponse (void)
Vs

Public B

DnsUrl m_dnsUrl

MRS a5t — B IRENLT

HttpHeader m_header

+rr_dnstl { +m_header

HttpHespaonse

+ m_body
+ m_len

+ HitpResponse()
+ ~HttpRespanse()

41



B AEFi A iR 7 €9 %
® char * m_body

B K AE R PR 07 E 1R £
® size tm len

BEAAE R IR E 1K S

TRAAHIR
T SCASAR A 50

a3 B Ay BR Bt B

HttpResponse::HttpResponse (DnsUrl const & dnsUrl)[inline]

AR
S
in ' dnsUrl | RS GE— R SE LA
27 : m dnsUrl (dnsUrl), m body (NULL), m len (0) {}

HttpResponse::~HttpResponse (void ) [inline]

i as

30 {
31 if (m body) {

32 free (m body):;
33 m body = NULL;
34 }

35 m len = 0;

36 }

R AZE YN

char* HttpResponse::m_body

R SCA AL S s B AL A F g £
22 H SaveHTMLToFile::handler(), SavelmageToFile::handler() , A& Socket::recvResponse().

DnsUrl HttpResponse::m_dnsUrl

AR5 2R — IR E AL
2% H SaveHTMLToFile::handler() , PLX SavelmageToFile::handler().

42



HttpHeader HttpResponse::m_header

B STAS A S B A Sk
% SaveHTMLToFile::handler(), SavelmageToFile::handler(), UL Socket::recvResponse().

size_t HttpResponse::m_len

R STAS AL B i i3 ) A AR
%1 SaveHTMLToFile::handler(), SavelmageToFile::handler(), L& Socket::recvResponse().

R SR B DA SR A
® G:/Projects/Tarena/WebCrawler/teacher/src/Http.h
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LogR &%

H &

#include <Log.h>

Log MIHMER:

Log

+ LEVEL DBG
+ LEVEL INF
+ LEVEL WWAR
+ LEWEL _ERR
+ LEVEL CRT
- 5 levels

+ printf()

Public Bf R%

® void printf (int level, char const *file, int line, char const *format,...) const
R T HIH &

#3 Public B

® static intconst LEVEL _DBG =0
HEFE - il

@® staticintconst LEVEL INF=1
HEHER - 158

@ static int const LEVEL WAR =2
HEHER - B

@ static intconst LEVEL ERR =3
HEFR - — iR

® static intconst LEVEL _CRT =4
HEFE - ot if

A Private B

® static char const * s_levels [] = {"dbg", "inf", "war", "err", "crt"}
H & FR b5 8

a2y

+
AN

44



B 53 R i B

void Log::printf (int level, char const * file, int line, char const* format, ..)const
R ATEH &
2¥
in level H &%
in file YSRGS
in line AT
in format Al R

2% q_app, LEVEL ERR, WebCrawler::m cfg, Configurator::m_logLevel , DL s levels.
Z % H Multilo::add(), Multilo::del(), WebCrawler::exec(),  UrlQueues::extractUrl(),

SaveHTMLToFile::handler(), SavelmageToFile::handler(), DomainLimit::handler(),
HeaderFilter::handler(), MaxDepth::handler(), BloomPFilter::hash(), WebCrawler::init(),
WebCrawler::initDaemon(), WebCrawler::initMaxFiles(), WebCrawler::initSeeds(),
WebCrawler::initTicker(), PluginMngr::load(), Configurator::load(), Multilo::Multilo(),
UrlQueues::popDnsUrl(), UrlQueues::popRawUrl(), UrlQueues::pushDnsUrl(),

UrlQueues::pushRawUrl(), Socket::recvResponse(), DnsThread::run(), SendThread::run(),

RecvThread::run(), Socket::sendRequest(), WebCrawler::sigalrm(), Thread::start()

Multilo::wait().
18 {
19 [/ #HEERAMCT R E S i il H &5
20 if (level >= g app->m cfg.m loglevel) {
21 // k&R HT RS0 H AN ) 775 5
22 char dateTime[32];
23 time t now = time (NULL);
24 strftime (dateTime, sizeof (dateTime),
25 "$Y-%m-%d $H:%M:%S", localtime (&now));
26 // FTEVH Ek:
27 // [THHIE ] [HEER] [pid=#EFRR tid=®IEbRIR]1 34751
28 fprintf (stdout, "[%s][%s][pid=%d tid=%1lu] [$s:%d]\n",
29 dateTime, s levels[level], getpid (), pthread self (),
30 file, line);
31
32 /] BESHER
33 va list ap;
34 // Fformat ULJEMISHHIMHMAKSH R
35 va start (ap, format);
36 // ¥Zformathg ITEIARKSHER TN A
37 viprintf (stdout, format, ap):;
38 /] BB KSHEER
39 va end (ap);
40
41 /] AT IATEN 24T
42 fprintf (stdout, "\n\n");
43 }
44
45 // B HEERAMET — R R
46 if (level >= LEVEL ERR)
47 // PR LR
48 exit (EXITiFAILURE);
49 }
KRR G R A

. B

K
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Multilo::add

Multilo::del

hultilo: wait

Thread::start

Socket::sendRequest

UrQueues::popDnsUd
WebCrawler: exec
WebhCrawler:initDns

Thread::~Thread

WebCrawler:initSend

WebCrawler: sigalrm

Configurator:load

UrlQueues::pushRawlil

| SaveHTMLTaFile::handler |

DomainLimit::handler
HeaderFilter::handler
MaxDepth::handler

BloomFilter:hash
Multilo:: Multila

UrlQueues:: popRawlrl

| UrlQueues::pushDnsUr |

| WebCrawler:initDaemaon

WebCrawler:: startJob

WiebCrawler:init

4l
| WebCrawler:inithaxFiles r

WehCrawler:initTicker
Plugintdngr: load

WebCrawler:initSeeds

SavelmageToFile:: handler |

UrQueues::extractUrl

BloomFilter::exist

DnsThread::run

Socket::recvResponse

SendThread::run

main

RecyThread::run

46



RERAZEUH

int const Log::LEVEL_CRT =4[static]

HEER - Savthix

int const Log::LEVEL_DBG =0[static]

HEL - AR
= % B WebCrawler::exec(),  UrlQueues::extractUrl(), = SaveHTMLToFile::handler(),
SavelmageToFile::handler(), HeaderFilter::handler(), PluginMngr::load(), UrlQueues::popDnsUrl(),
UrlQueues::popRawUrl(), UrlQueues::pushDnsUrl(), UrlQueues::pushRawUrl(),
Socket::recvResponse(), DnsThread::run(), SendThread::;run(), RecvThread::run() , bBL X

Socket::sendRequest().

int const Log::LEVEL_ERR =3[static]

HESR - —ME®R
= # H UrlQueues::extractUrl(),  SavelmageToFile::handler(), BloomFilter::hash(),
WebCrawler::init(), WebCrawler::initDaemon(), WebCrawler::initSeeds(), WebCrawler::initTicker(),
PluginMnagr::load(), Configurator::load(), Multilo::Multilo(), printf() , PA A& Thread::start().

int const Log::LEVEL_INF = 1[static]

HEEH - HR

%3 H WebCrawler::sigalrm().

int const Log::LEVEL_WAR =2[static]

i

HESR - &5
= * H Multilo::add(), Multilo::del(), WebCrawler::exec(), UrlQueues::extractUrl(),
SavelmageToFile::handler(), MaxDepth::handler(), SaveHTMLToFile::handler(),

DomainLimit::handler(), WebCrawler::initMaxFiles(), Socket::recvResponse(), DnsThread::run(),

Socket::sendRequest() , VL& Multilo::wait().

", "war”, "err”, "crt"} [static], [private]

char const * Log::s_levels = {"dbg", "inf

H & hr 2 Kl
N SEEI RV SE
® dbg- it
. |nf' 1%41%‘

47



® war- &

® err- LR
® crt- Faviik
%

ZH printf().

BRSO i DA SO AR AR

® G:/Projects/Tarena/WebCrawler/teacher/src/Log.h
® G:/Projects/Tarena/WebCrawler/teacher/src/Log.cpp
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MaxDepth3& &%

B RUR BE i
#include <MaxDepth.h>
% MaxDepth 47k 5% 2 K:

Flugin

+ ~Plugin)
+ init(]
+ handler()

‘T

MaxDepth

- init()
- handler()

MaxDepth [ &

Plugin

+ ~Pluging)
+ init()
+ handler(]

JAY

haxDepth

- init()
- handler()

Private J& 57 B

® bool init (WebCrawler *app)
HFPIAG 1L

® bool handler (void *arg)

L



BT AR K I BRI BR 3

TRARHA
EFNINLEGE

Fk 57 B Bt B

bool MaxDepth::handler (void * arg)[private], [virtual]

GGG O]
R EE:
true TN
false NV
VEfR:

R B3 KR A7 1F 14 T BE SE B ALK 114 R bR 4

¥

Linout | arg B

SEHL T Plugin.
= * Log::LEVEL WAR, WebCrawler::m cfg, RawUrl::m depth, WebCrawler::m log,
Configurator::m_maxDepth, RawUrl::m_strUrl, DL Log::printf().

34 {

35 /] VRIS — R E A4

36 RawUrl* rawUrl = static cast<RawUrl*> (arg);
37

38 /7 A SRR R A H
39 /1 2GSRI RERGAR I R

40 if (0 <= g app->m cfg.m maxDepth &&
41 g app->m cfg.m maxDepth < rawUrl->m depth) ({
42 // WFEERE
43 g app->m log.printf (Log::LEVEL WAR, FILE , LINE ,
44 "AIUTIR (3d>%d) G —RIEEMFF\"$s\"", rawUrl->m depth,
45 g app->m cfg.m maxDepth, rawUrl->m strUrl.c str ());
46 // REIRIM, LG — B E LT
47 return false;
48 }
49
50 // RIEIET, JHRZSGE— GEIRE AL AT
51 return true;
52 }
BRI EIC A

MaxDepth: handler ——m= Log::printf

50



bool MaxDepth::init (WebCrawler * app)[private], [virtual]

LG
R EME:
true TN
false L
AR

R 5 KR A7 1F 14 T e SE B BE S v 114 R b5 4

¥

Cinout | app | RS

SEHLT Plugin.

20 {
21 /1 PAG— G E AR 1 S A
22 /1 VE B R R P R SR A B A
23 (g app = app)->m pluginMngr.registerUrlPlugin (this);
24
25 // IRIE D)
26 return true;
27 '}
IR SCRY PR SO AR R

® G:/Projects/Tarena/WebCrawler/teacher/plugins/MaxDepth.h
® G:/Projects/Tarena/WebCrawler/teacher/plugins/MaxDepth.cpp
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MultiloZX &%

% W N
#include <MultiIo.h>

Multilo FHMER:

hAultilo

- m_epaoll

+ Multilof]
+ ~Multilar)
+ add()

+ del()

+ wrait[)

Public BZRAR%
® Multilo (void)
P 7
® ~Multilo (void)
Vrigas
® bool add (int fd, epoll_event &event) const
T 7 ZER TETTHI A T 1 F 1
® bool del (int fd, epoll_event &event) const
MR 77 2T TN i 1
@ int wait (epoll_event events[], int max, int timeout) const

BRI A 1 FE IR

Private JB#
® int m_epoll

ZEERIA S 10 R SE I ET AT 738 77)

TR
EZLE PN

a3 B Ay B B Ui B

Multilo::Multilo (void )

1oy i A

7% g_app, Log::LEVEL _ERR, m_epoll, WebCrawler::m_log, A& Log::printf().

11 {

52



12 // BlEepoll Xt R, #i%klk

13 if ((m epoll = epoll createl (0)) == -1)
14 // WFE— A RH &
15 g app->m log.printf (Log::LEVEL ERR, FILE , LINE ,
16 "epoll createl: %s", strerror (errno));
17 }
oR 5 FH

bultilo::hultilo ——ms= Log::printf

Multilo::~Multilo (void )

Mg as

22 m_epoll.
20 {
21 // H¥tepoll X4
22 close (m epoll);
23}

F 57 B Bt P

bool Multilo::add (int fd, epoll_event & event) const

FEIN 75 EERSSUE RS A ot S

IR [EE
true % Th
false ERLe
SH
in fd A S N Fhn A R SO R IR
in event HO RS

2% g_app, Log::LEVEL_WAR, m_epoll, WebCrawler::m_log, A Log::printf().
£ Socket::sendRequest().

30 {

31 /1 SRR A B A RIE R I Nepoll, #HRIK

32 if (epoll ctl (m epoll, EPOLL CTL ADD, fd, &event) == -1) {
33 // EREERE

34 g app->m log.printf (Log::LEVEL WAR, FILE , LINE ,
35 "epoll ctl: %s", strerror (errno));

36 // IRIERIL

37 return false;

38 }

39

40 // IR R

41 return true;

42 '}

BRI FH A



Multilo::add ——m= Log::printf

KA SR A R AR

| Multilo:: add |-1—| Socket: sendReguest J‘—i WyehCrawler:startloh |-Q—| SendThread:run

bool Multilo::del (int fd, epoll_event & event) const

ORI 85 A SR e N\ o L S

IR [EME:
true 58]
false EG
¥
in fd oA B N 2 AR B SO R A
in event HO RS

2% g_app, Log::LEVEL_WAR, m_epoll, WebCrawler::m_log, PL& Log::printf().

%7 H WebCrawler::exec().

49 {

50 /KSR R T SRR IS Mepo L LHIIER, 25 2RI

51 if (epoll ctl (m epoll, EPOLL CTL DEL, fd, &event) == -1) {

52 // WREEHE

53 g app->m log.printf (Log::LEVEL WAR, FILE , LINE ,

54 "epoll ctl: %s", strerror (errno));

55 // RERIK

56 return false;

57 }

58

59 // RIE R

60 return true;

61 }
BR 5 1 FH

Multila::del ——m= Log::printf

KRR G R A

Multilo::del tef—— “WebCrawler: exec lal—— main

int Multilo::wait (epoll_event events[], int max, int timeout) const

SRR I R TE SN B R R A
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IR [EE

>0 K0Tt 48 TR A I S PR T B

0 fe2liny

-1 PR

2R

out events HEH A 5 R

in max AR B %

in timeout FBI AR, OEEIRBIT, -1 R

2% g_app, Log::LEVEL_WAR, m_epoll, WebCrawler::m_log, PAJ Log::printf().
%% WebCrawler::exec().

69 {
70 // FEfepol L H IR U IR 75 % A BT SR IS4
71 int fds = epoll wait (m epoll, events, max, timeout);
72 /RS S T LA R B R
73 if (fds == -1 && errno != EINTR)
74 // WREEHE
75 g app->m log.printf (Log::LEVEL WAR, FILE , LINE ,
76 "epoll wait: %s", strerror (errno));
77
78 // IR T R ARRAS I SO RR 72, IR [0, ZRIBGR Al -1
79 return fds;
80 }
BRI
Mlultilo:wait |——ms Log::printf
R G R
Multilo: wait fel—— WebCrawler: exec lel—— main
KRR EVH

int Multilo::m_epoll [private]

% BB N i H 6 R S A R COEE SR )
%1 add(), del(), Multilo(), wait() , BLA ~Multilo().

IR SORY i BL R ST AR AR

® G:/Projects/Tarena/WebCrawler/teacher/src/Multilo.h
® G:/Projects/Tarena/WebCrawler/teacher/src/Multilo.cpp



PluginZk &%

R
#include <Plugin.h>

2% Plugin 4¢7&x R K:

Plugin
+ ~Plugin()
+ initf)
/ + handlerd
DomainLimit HeaderFilter WaxDepth SaveHTMLToFile SavelmageToFile
- m_includePrefixes
- m_excludePrefixes
- init() - init(} - init() - init() - init()
- handler() - handler(} - handler) - handler() - handler()
Plugin F#iMEE:
Flugin
+ ~Plugin()
+ init()
+ handler()

Public B BR%

® virtual ~Plugin (void)
Hrigas

® virtual bool init (WebCrawler *app)=0
HGIERIA 1

® virtual bool handler (void *arg)=0

L

G iR
fEE N




FI3E B AT #4 R Ui B

virtual Plugin::~Plugin (void )[inline], [virtual]

Pty as
2% handler(), PAX init().
16 {}
BRI
Plugin::handler
_ — P
Flugin::~Plugin
e Flugin::init
P 5 R i B

virtual bool Plugin::handler (void *

arg) [pure virtual]

AR
R [EE:
true 5]
false S
VERR:

SRR, TRIRGEA FEF IR AR D R4yt BARSEEL

S5

Cinout | arg

Eilis

1E DomainLimit, HeaderFilter, MaxDepth, SaveHTMLToFile , PL & SavelmageToFile PY#%sZI.

2% H ~Plugin().

XA R E I T o R

virtual bool Plugin::init (WebCrawler *

GGl

Flugin::handler

]

Flugin::~Flugin

app) [pure virtual]

57




IR [EE

true TN
false PR

ZiE R, TRIRYEA R PE D R 4t BARSEEL

e 2

Cinout | app | RFTER R

#£ DomainLimit, HeaderFilter, MaxDepth, SaveHTMLToFile, LAX SavelmageToFile P52,
%% H PluginMngr::load() , PA& ~Plugin().
X AEIXAN BB 2 R

Fluginhdngr:load jfel—— ‘“WebCrawler:init jel—— main

—

Plugin::init
—

Flugin::~Plugin

R SR B DA SR A
® G:/Projects/Tarena/WebCrawler/teacher/src/Plugin.h



PluginMngr3§ &%

RIS

#include <PluginMngr.h>

PluginMngr I #E E:

Public R &%

® void load (void)

V/IE: ¢/iliks

Flugintngr

- tm_utlPlugins
- m_headerPlugins
- m_htmIFlugins

+ [oad()

+ registerlIfPlugin)

+ registerHeaderPlugin(]
+ registerHtmIFluging

+ invokeUrlPlugins()

+ invokeHeaderPlugins()
+ invakeHtmIFlugins()

® void registerUrIPlugin (Plugin *plugin)

TEMEE— B IE PLAT I

® void registerHeaderPlugin (Plugin *plugin)
TEME A1 Sy B iR A 17 € % A 1
® void registerHtmIPlugin (Plugin *plugin)

TEMPEE A FR 7 37 5 1

® bool invokeUrIPlugins (void *arg) const
VI8 — S IEE (L 177 1AL PR R L

® Dbool invokeHeaderPlugins (void *arg) const
VTG A AEF P iR 17 6 K 77 1AL PR R 2L

® void invokeHtmIPlugins (void *arg) const
VI XA i v = 7 AL PR R 4

Private Bi%

® vector< Plugin * > m_urlPlugins

G RIE ML 1T 1 1

® vector< Plugin * > m_headerPlugins

BEAAER PR 7 € AT 1T 1) 2

® vector< Plugin * > m_htmlPlugins

XA 15 & W1

59



Gz
R EEE

Fk 57 B Bt B

bool PluginMngr::invokeHeaderPlugins (void * arg) const

U R SCAS A B W50 82 S 1 Ak 2 R

R [EE:
true TN
false S
B

R FH A A SCA A% A D D300 B Sk PR AR B pR B, A — AN SR B R [m] R

¥

Cinout | arg B
%% m_headerPlugins.

2% Socket::recvResponse().

110 {

111 / /3 3 e S A S A S A A [

112 for (vector<Plugin*>::const iterator it = m headerPlugins.begin ();
113 it != m headerPlugins.end (); ++it)
114 / /R FE A A A i B S ) E

115 [/ BSAFA HE AR AL B T, A R

116 if (! (*it)->handler (arg))

117 // IRERIE

118 return false;

119

120 // 3R pT)

121 return true;

122 }

A BRI ok AR

Plugintngr::invokeHeader
Flugins

af}——{ =ocket:recvResponse (eg—— RecyThread::run

void PluginMngr::invokeHtmIPlugins (void * arg) const

U P SCASHRIC T8 5 4 1 Ak 2 R 2

&1
WU AN SCAARACTE S AL B R B, 2SR Tl 2

60



e 2

Cinout | arg B

%% m_htmlPlugins.
%3 Socket::recvResponse().

128 {
129 / /T AR IS F A )
130 for (vector<Plugin*>::const iterator it = m htmlPlugins.begin ();
131 it !'= m htmlPlugins.end (); ++it)
132 / /ARG AN AR IS S
133 // WG BEEE C, ANE R R
134 (*it) ->handler (arg):;
135 }
XX BB o8 R AL

Flugintdngr::invokeHtmIPluging  je—— Socket:recvResponse jle—— FecvThread::run

bool PluginMngr::invokeUrlIPlugins (void * arg) const

W GE— BEUE (LA 4 1 A 24 R 2

R [EE:
true RIh
false S
Bk

WU P EEANGE— B URE LA AL B RR 2, OB — AN R IGCRITIR [ 2k I

S5

Linout | arg EET

2% m_urlPlugins.
22 UrlQueues::pushRawUrl().

91 {

92 // 38 G — BRI

93 for (vector<Plugin*>::const iterator it = m urlPlugins.begin ();
94 it != m urlPlugins.end (); ++it)

95 /[ KU RN G — B8 SRR AR IR (- Aab B 11, 25 2RI
96 if (! (*it)->handler (arg))

97 // R

98 return false;

99

100 // R [E T

101 return true;

102 }

A R E I T o AR

| SavelmageToFile::handler ‘

| Pluginkdngr:invakeUHPlugins Iq—' UrlQueues:: pushRawlrl |q—| UrlQueues::extractlr H Socket:recvResponse |q—| RecvThread::run I

WebCrawler:initSeeds WebCrawler:init




void PluginMngr::load (void )

IESE TGS

A g _app, Plugin:init(), Log:LEVEL DBG, Log:LEVEL ERR, WebCrawler::m cfqg,
Configurator::m_loadPlugins, WebCrawler::m_log, Configurator::m_pluginsPath, Log::printf() , P&
StrKit::strcat().

% WebCrawler::init().

13 {
14 / /3 e s R A 51 3R )
15 for (vector<string>::const iterator it =
16 g app->m cfg.m loadPlugins.begin (); it !=
17 g app->m cfg.m loadPlugins.end (); ++it) {
18 // FIFHBCE A RO ST, MIEm I E R A2
19 [/ <$EFERAE> /<HEfFAA> . so, Bilin:
20 // ../plugins/MaxDepth.so
21 // ../plugins/DomainLimit.so, 5%
22 string path = StrKit::strcat (
23 g app->m cfg.m pluginsPath.c str (), "/",
24 it->c str (), ".so", NULL);
25
26 // e H &
27 g app->m log.printf (Log::LEVEL DBG, FILE , LINE ,
28 "IEN\ " ss\ ", path.c_str ());
29
30 // ST
31 void* handle = dlopen (path.c str (), RTLD GLOBAL | RTLD NOW);
32 /] AR
33 if (! handle)
34 [/ wFk AR HE
35 g app->m log.printf (Log::LEVEL ERR, FILE , LINE ,
36 "dlopen: %s", dlerror ());
37
38 // FIREE, MWEREAN R4
39 // g _plugin<i@ff4z>, .
40 // g_pluginMaxDepth
41 // g_pluginDomainLimit, %%
42 string symbol = "g plugin";
43 symbol += *it;
44
45 // WA PESE R A SRR AR R Rtk SRR O HIE I HR A
46 Plugin* plugin = (Plugin*)dlsym (handle, symbol.c str ());
47 !/ HRE
48 if (! plugin)
49 // eFE— R RE &
50 g app->m log.printf (Log::LEVEL ERR, @ FILE , LINE ,
51 "dlsym: %s", dlerror ()):;
52
53 // IR A TR R 1
54 plugin->init (g app);
55 }
56 }
BRI A3

Flugin::init

Plugintdngr::load ——m» Log::printf

Skt stroat

62



TXFEIXA BRH T 5% R

Flugintngr::load

=1}

WebCrawler:init

]

void PluginMngr::registerHeaderPlugin (Plugin * plugin)

T SAAR A A8 B Sk A

#IE:

rrain

TR ST A i I S 1820, S R0 5 s 11K I ) B 0 U 8 A B

S

\in

' plugin

| ST i S S A

%% m_headerPlugins.

71
72
73
74
75 '}

{
/1 R STASARA SO S L Sk AR

/1 NS AR SO 8 S A A )

m headerPlugins.push back (plugin);

void PluginMngr::registerHtmIPlugin (Plugin * plugin)

TENH B SCA BRI T8 5 i

B

R SCAKRACE 5 R e PR Sy 0 B4 4 B s b

S5

‘in

' plugin

R SCARRICE S A

%% m_htmlPlugins.

81
82
83
84 }

{
// K SCRRRETE S i fR e R BRI S S R 1 B
m htmlPlugins.push back (plugin);

void PluginMngr::registerUrlPlugin (Plugin * plugin)

TEMGE— BHIRE ML AT S

#IE:

G — BHUE AL AR AR I MR CURE L B B S 1 S S

63



e 2

in | plugin | G PR E LA
2% m_urlPlugins.
62 {
63 // KB — BHURE ML AF R F RN Gt — B AL A 1 17
64 m urlPlugins.push back (plugin);
65 }
RRAZE YN

vector<Plugin*> PluginMngr::m_headerPlugins [private]

R STASAE S B e A S A A m)
2% invokeHeaderPlugins() , DA X registerHeaderPlugin().

vector<Plugin*> PluginMngr::m_htmIPlugins [private]

ESCARRMCIE S =
2% H invokeHtmlIPlugins() , BLX registerHtmIPlugin().

vector<Plugin*> PluginMngr::m_urlPlugins [private]

45— B e ML AT I IR
2% H invokeUrlPlugins() , BA registerUrlPlugin().

BRI SO i BL T SO A AR

® G:/Projects/Tarena/WebCrawler/teacher/src/PluginMngr.h
® G:/Projects/Tarena/WebCrawler/teacher/src/PluginMngr.cpp
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RawUrl2k &%

JR ARS8 — B E LA
#include <Url.h>
2% RawUrl 4% < R A:

Rawel il

+ rm_strlrl
+ m_type
+ m_depth

+ RawlJrl()
+ narmalized!)

T

DnslUrl

+ m_dormain
+ rm_path
+m_ip

+ m_port

+ Dzl

+ taFilenarme()
+ attachDomaini)

RawUrl EHE:

Rl il

+ rm_strlrl
+m_type
+ m_depth

+ RawlJH()
+ narmalized()

Public 8%
® enum ETYPE { ETYPE_HTML, ETYPE IMAGE } #2672

Public R BR%

® RawuUrl (string const &strUrl, ETYPE type=ETYPE HTML, int depth=0)
&

A Public AR

® static bool normalized (string &strUrl)
MFEA



Public Jg
® string m_strUrl
G HIE WL
® ETYPE m_type
HIHET
® int m_depth

Gy

JF RS — GIRE LT

M A RAL B

enum RawUrl::ETYPE

T
ETYPE_HTML M CARILIES
ETYPE_IMAGE K%

14 {
15 ETYPE HTML,
16 ETYPE IMAGE
17 } ETYPE;
Fa3E B AT ) ER U

RawUrl::RawUrl (string const & strUrl, ETYPE type = ETYPE HTML, int depth =0)

M1 4%
¥
in strUrl 45— TEYR LR R R
in type e it
in depth BB R S
16 : m strUrl (strUrl), // ¥ISEMGE—RIFEAITF 74 &
17 m type (type), // VIR

18 m depth (depth) {} // WIMGWEEHIRE




B 53 R i B

bool RawUrl::normalized (string & strUrl)[static]

s

IR [EE

true TN

false PR

R SE
ORI 54 B0 ISR 255 (http:/ /B https: /1) AN 45 B 43 BE 745 (/)

S

Linout | strUrl SRR G R B T T

15 5

2% StrKit::trim().

Z2 H UrlQueues::extractUrl(), SavelmageToFile::handler() ,

LA WebCrawler::initSeeds().

25 {
26 /1 RS A G — BRI E AL AT A R R o) B N AR
27 string strTmp = strUrl;
28 / /GBI B AR 5 v AR £ 90— TR U 8 LA 47
29 StrKit::trim (strTmp);
30
31 /B RREAGE— BRURSE AT 45 B s e
32 if (strTmp.empty ())
33 // RERIK
34 return false;
35
36 /] B G — IR BN E 8 U thetp: / /" 3k
37 if (! strTmp.find ("http://", 0))
38 // BIBRZML TR
39 strTmp = strTmp.substr (7);
40 // H
41 else
42 /! BRI G — U E MLAF AR L " hetps : / /" Sk
43 if (! strTmp.find ("https://", 0))
44 // BIBRZ I E
45 strTmp = strTmp.substr (8);
46
47 /] BRI AGR — IR AT E R B/ S5 R
48 if (*(strTmp.end () - 1) == '"'/")
49 // BIBRIZEEAR SRR TT
50 strTmp.erase (strTmp.end () - 1);
51
52 // BRI GE — U5 E ML AT 74T SR (KT 128 71F)
53 if (strTmp.size () > 128)
54 // BRI
55 return false;
56
57 / /I AR B R 1 G — B E AL AR A R B B S H 0k
58 strUrl = strTmp;
59 // IR R
60 return true;
61 }
BR 51 FH
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http://

Rawll:  normalized ——  Striit:trim

KA SR A R AR

| UrlQueues: extractirl |-1—‘ Socket:recvResponse )-4—‘ RecyThread::run
| Fawlrl::normalized |-1—| SavelmageTaoFile::handler ‘
| YWebhCrawler:initSeeds YWebCrawlar:init

RERAZEUH

int RawUrl::m_depth

FERR T
2 % H  UrlQueues::extractUrl(), MaxDepth::handler(), SavelmageToFile::handler() , LA X
DomainLimit::handler().

string RawUrl::m_strUrl

G— RN
22 H DnsUrl::DnsUrl(), MaxDepth::handler(), DomainLimit::handler(), UrlQueues::popRawUrl() ,
PL A2 UrlQueues::pushRawUrl().

ETYPE RawUrl::m_type

22 H DomainLimit::handler(), YA DnsUrl::toFilename().

BRI SO i BL T SO A AR

® G:/Projects/Tarena/WebCrawler/teacher/src/Url.h
® G:/Projects/Tarena/WebCrawler/teacher/src/Url.cpp
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RecvThreaddt &%

B BT
#include <RecvThread.h>

2% RecvThread 4k7& =& K:

RecvThread HIHMER:

Thread

- tm_tid

+ ~Thread(]
+ start()

- tun()

- run()

T

FecvThread

- m_socket

+ RecvThread()
+ ~FecyThread()
- run()
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Fawelirl

+ m_strlrl
+ m_type
+ m_depth

+ RawlIrl()
+ normalized()

T

DnsUr

+ m_darnain
+ m_path
+m_ip

+ m_port

+ DinsLr{)
+ toFilenamel)
+ attachDomain()

-m_dnsll
Socket
Thread
ee - m_sockfd
- m_tid
- + Socket()
+ ~Thread() + ~ZSocket()
+ start() + zendRequest()
- run() + recvResponse()
- runf) + zockfd()
- parseHeader()
-m_socket
FecvThread
+ RecvThraad()
+ ~FecwThread)
- run()

Public Jk& 5 &%

® RecvThread (Socket *socket)
11 7%

® ~RecvThread (void)
Vridas

70



Private J% 5 R
® void * run (void)

Private Bi%

® Socket * m_socket

EEF

TRARHA
PRI LA

a3 B Ay BR Bt B

RecvThread::RecvThread (Socket * socket)

AbGE
4
in | socket  EBRET
15 : m socket (socket) {} // VIEHEZT

RecvThread::~RecvThread (void)

Mt s
Z% m_socket.
18 {
19 // BB
20 delete m socket;
21}
B 57 BR B B

void * RecvThread::run (void ) [private], [virtual]

VERR:
FRIFFL U LR FE AT 55 SIS 28 1) 48 i R B
SZIL T Thread.
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& % g app, Log:LEVEL DBG,

WebCrawler::m log, m_socket,

Log::printf(),

Socket::recvResponse() , DA WebCrawler::stopJob().

25 {

26 // s H &

27 g app->m log.printf (Log::LEVEL DBG, _ FILE , LINE ,
28 "R AR ) ;

29

30 // T E BT ER SO SUAAL AR U
31 /1 B, ARAEEPATIEOUE IEIRE S

32 g app->stopJdob (m socket->recvResponse ());
33 /] B EB
34 delete this;
35
36 // EFE R H &
37 g app->m log.printf (Log::LEVEL DBG, _ FILE , LINE ,
38 " A AR ) ;
39 /] ZIbgkRE
40 return NULL;
41 }
BRI

Plugintngr:invokeHeader
Flugins

RecvThread::run |—.-| Socket:recvResponse |

WebCrawler: stopJob

UdQueues:: extractUrl

DinsUr::attachDamain

| Plugintngr:invokeHtmlPlugins I

| UrlQueues::pushRawlrl

Socket::parseHeader

Log::printf

UdFilter:exist

Plugintingr::invokeUrlPlugins

Rawllrl:: normalized

UrlQueues::isBinary
Strkit:: split

Striit: trim

R AZE YN

Socket* RecvThread::m_socket [private]

BT
%% H run(), LA ~RecvThread().

BRSO B BA T SR A AR

® G:/Projects/Tarena/WebCrawler/teacher/src/RecvThread.h
® G:/Projects/Tarena/WebCrawler/teacher/src/RecvThread.cpp
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SaveHTMLToFile2k &%

B SCAARCTE & SO 1
#include <SaveHTMLToFile.h>

2% SaveHTMLToFile 47K >: A& K:

SaveHTMLToFile [A#HE &

Private FX 5 ERE

bool init (WebCrawler *app)
HF 1
bool handler (void *arg)

L

Flugin

+ ~Plugin()
+ init(]
+ handler()

‘T

SaveHTMLToFile

- initf)
- handler)

Plugin

+ ~Plugin()

+ init()

+ handler(]
Y

SaveHTMWLToFile

- initf)
- handler()
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BT AR K I BRI BR 3

TRAAHIR

ORI TE 5 A7l

Fk 57 B Bt B

bool SaveHTMLToFile::handler (void * arg)[private], [virtual]

GGG O]
R EE:
true TN
false NV
VEfR:

AR SCASFRAC T 5 SO A A 1) D E SEEILRE SR v 14 i o K

¥

| in,out

| arg EEE

SEPLT Plugin.
2% Log:LEVEL DBG, Log::LEVEL WAR, HttpResponse::m_body, HttpHeader::m contentType,

HttpResponse::m dnsUrl, HttpResponse::m_header, HttpResponse::m len,

WebCrawler::m log,

Log::printf() , LAA DnsUrl::toFilename().

35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

{
/[ ST U S

HttpResponse* res = static cast<HttpResponse*> (arg);

/[ F5 B SR L A B SR A S AR IR TR B

if (res->m header.m contentType.find ("text/html", 0) ==
string: :npos)
// RERIK

return false;

/1 BT Gt — BB E (LA HE O S 44 A

string filename = res->m dnsUrl.toFilename ();

/1 RRIESCA A4 AT SCAS BT 35 SO e 3

ofstream ofs (filename.c str (), ios::binary);

/] BRI
if (! ofs) {
// EREERE

g app->m log.printf (Log::LEVEL WAR, _ FILE , _ LINE ,

"I s R %s", filename.c str (),

strerror (errno));

// JRERIS

return false;

}
/ /R FESCAAR A WSO 7 G 5 N SCA RS TE & SO L, A R
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61 if (! ofs.write (res->m body, res->m len)) {

62 // WREEHE
63 g app->m log.printf (Log::LEVEL WAR, FILE , LINE ,
64 WE AN sKIM: es, filename.c str (), strerror (errno));
65 // RPAESCAPRICTE S SO H R
66 ofs.close ();
67 // MR SCARRIC T 5 SO
68 unlink (filename.c str ());
69 // REIRIK
70 return false;
71 }
72
73 // PR H &
74 g app->m log.printf (Log::LEVEL DBG, _ FILE , LINE ,
75 " S STRAERTS", filename.c str ());
76
77 // RAFESIAARCE 5 SO IR
78 ofs.close ();
79 // IRIE D)
80 return true;
81 }
BRI

Log::printf

SaveHTHMLToFile:: handler

DnsUrl::toFilename

bool SaveHTMLToFile::init (WebCrawler * app)[private], [virtual]

IR
p AR
true RIh
false S
Vi

MR B SCABRAC T 5 SCARAF At 4 1 1) D i SEBLRE SR o 14 i o K

¥
Cinout | app | R A G
SEELT Plugin.

21

{
22 // VAESCARFRICTE = f 4 9 B4
23 /7 VEMPERE AR X R R Hi (o s o

24 (g_app = app)->m_pluginMngr.registerHtmlPlugin (this);
25

26 // IRIE R

27 return true;

28 }




B RHI SRS B AT SO AR AR

® G:/Projects/Tarena/WebCrawler/teacher/plugins/SaveHTMLToFile.h
® G:/Projects/Tarena/WebCrawler/teacher/plugins/SaveHTML ToFile.cpp
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SavelmageToFilek &%

BIG S it ST

#include <SavelImageToFile.h>

%% SavelmageToFile 4k#&55 & A:

SavelmageToFile f#HMF E:

Private FX 5 ERE

bool init (WebCrawler *app)
HF 1
bool handler (void *arg)

L

Flugin

+ ~PFlugin(]
+ init()
+ handler()

T

savelmageToFile

- init()
- handler]

Plugin

+ ~PFlugini)

+ init()

+ handler()
A

sawvelmageToFile

- initf)
- handler)
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BT AR K I BRI BR 3

TRAAHIR

BRI AT it d

Fk 57 B Bt B

bool SavelmageToFile::handler (void * arg)[private], [virtual]

GGG O]
R EE:
true TN
false NV
VEfR:

R A ST AT A 1 14 T B SE B S8 v ) R R 2

¥

| in,out

| arg EEE

SEHL T Plugin.
22 DnsUrl::attachDomain(), RawUrl::ETYPE IMAGE, Log:LEVEL DBG, Log:LEVEL ERR,

Log::LEVEL WAR, HttpResponse::m body, HttpHeader::m contentType,

RawUrl::m_depth,

HttpResponse::m dnsUrl, HttpResponse::m_header, HttpResponse::m len,

WebCrawler::m log,

WebCrawler::m_urlQueues, RawUrl::normalized(), Log::printf(), UrlQueues::pushRawUrl() , LA

DnsUrl::toFilename().

35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57

{
/[ ST L S

HttpResponse* res = static cast<HttpResponse*> (arg);

/] RS B P 2R B AR LB S

if (res->m header.m contentType.find ("text/html", 0) !=
string::npos) {
// IEMFRE

regex_t ex;

// BEIENRIER: <img [*>]*src="\s*\ ([* >"]*\)\s*"
// \s - UCPAERZ EFRF (B Hi5R. o5
// * - EE A —MNLECTUE R IR
// \ (- FREXEDR
// \) - TREXGDLH?
/7 [~ >"1 - ILEAERARTEE. K TSNS 575
int error = regcomp (&ex,
"<dmg [*>]*src=\"\\s*\\ ([* >\"]*\\)\\s*\"", 0);
// FRW
if (error) {
[/ FERIE R IX
char errInfo[1024];
// SREE N FRIE A R (S 5
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58 regerror (error, &ex, errInfo, sizeof (errInfo) /

59 sizeof (errInfo[0]));

60 /1 Wk —EIRE &

61 g app->m log.printf (Log::LEVEL ERR, FILE , LINE ,
62 "regcomp: %s", errInfo);

63 }

64

65 // FESCARICTE S DU A4 R

66 char const* html = res->m body;

67 // ILRCEEE

68 regmatch t match[2];

69

70 // TERESCARICTE S N AR,

71 // BRI S5 IENRIE LA A 2

72 while (regexec (&ex, html, sizeof (match) /

73 sizeof (match[0]), match, 0) != REG NOMATCH) {
74 // regex : <img [">]*src="\s*\ (["® >"]*\)\s*"

75 // html : ...<img src=" /images/potalaka.jpg "...
76 // | |<-—--match[1l]---->]

77 // | rm so rm eo]

78 // | Remmmmoooooooos mgeeln [0 ] ========= > |
79 // rm so rm e€o
80

81 // ULPEET3RIE ) A 2 i ik

82 html += match[l].rm so;

83 // VLR RIE A A AR

84 size t len = match([l].rm eo - match[l].rm so;
85 // VLR TRIEX N E AR, B BRI 4 — B2 AL A7
86 string strUrl (html, len);

87 /! BRI EREAMNEG, PAKE N RIGHAh 4k E 4R
88 html += len + match[0].rm eo - match[l].rm eo;
89

90 // IR R

91 if (! res->m dnsUrl.attachDomain (strUrl))

92 /] KB RN

93 continue;

94

95 // WEFARHE

96 g app->m log.printf (Log::LEVEL DBG, _ FILE ,  LINE ,
97 A B — MR S A G — BRI E LA\ s\,

98 res->m dnsUrl.m depth, strUrl.c str ());

99

100 // ERREACRIL

101 if (! RawUrl::normalized (strUrl)) {

102 // WREEHE

103 g app->m log.printf (Log::LEVEL WAR,  FILE ,  LINE ,
104 "SGR IR EALAF\ " $s\"RIK", strUrl.c str ());
105 [/ GKEE R —RAEH

106 continue;

107 }

108

109 // TENEEES— G E AL RS

110 g app->m urlQueues.pushRawUrl (RawUrl (strUrl,
111 RawUrl::ETYPE IMAGE, res->m dnsUrl.m depth));
112 }

113

114 /[ REBOEN A

115 regfree (&ex);

116 }

117 [/ BN, AR R R B P 2 R A R

118 else if (res->m header.m contentType.find (

119 "image", 0) != string::npos) {

120 /1 N FERT G — BV E R AT WO S 2 A R

121 string filename = res->m dnsUrl.toFilename ();

122

123 // WRYESCA AT I RGO R

124 ofstream ofs (filename.c str (), ios::binary);



125 /] #RW

126 if (! ofs) {
127 // WREEHE
128 g app->m log.printf (Log::LEVEL WAR, FILE , LINE ,
129 "I s kM $s", filename.c str (),
130 strerror (errno));
131 // RERI
132 return false;
133 }
134
135 / /NS S R AL A BN BB R, A RN
136 if (! ofs.write (res->m body, res->m len)) {
137 // WREEHE
138 g app->m log.printf (Log::LEVEL WAR, FILE , LINE ,
139 WE ANV s esT, filename.c str (), strerror (errno));
140 /7 RS R
141 ofs.close ();
142 // Ml EMg S
143 unlink (filename.c str ());
144 // BEIRIK
145 return false;
146 }
147
148 // R H &
149 g app->m log.printf (Log::LEVEL DBG, FILE , LINE ,
150 "ESsIRAEKII, filename.c str ()
151
152 /1 KBGO iR
153 ofs.close ();
154 }
155
156 // R [E T
157 return true;
158 }
BRIV

Onslrl::attachDormain

Hawwlrlnormalized p————————pmt  Strkit::trim

SavelmageToFile::handler I

Log::printf

UrCueues:: pushRawlrl

= LlFilter:exist

Dnslrl::toFilenarme |

Plugintdngr::invokelrlPlugins

bool SavelmageToFile::init (WebCrawler * app)[private], [virtual]

AR GHE

R [EE:
true RIh
false PRV

80




A

ARAE BGSCPHAT il A ) D e SE B AE S rh ) ki oA 4

S

Cinout | app | TR R

SEHL Y Plugin.

21 {
22 // LA SCARFRIETE & #7410 &
23 / /TS B R R R SR A A B
24 (g_app = app)->m pluginMngr.registerHtmlPlugin (this);
25
26 // RIE R
27 return true;
28 }
R SCRS B AR SO AE R

® G:/Projects/Tarena/WebCrawler/teacher/plugins/SavelmageToFile.h
® G:/Projects/Tarena/WebCrawler/teacher/plugins/SavelmageToFile.cpp
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SendThread3k &%

#include <SendThread.h>
2k SendThread 4f7& ¢ R K:

SendThread HIHHMEE:

Private J& 57 B
® void * run (void)

ZGFEALPE R L

BRI I R R RS

Thresad

- tn_tid

+ ~Thread()
+ start()

- funi)

- runi)

T

SendThread

- run()

Thread

- m_tid

+ ~Thread()
+ start()

- runi)

- tun()

T

SendThread

- runf)
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TRARHA

Fk 57 B Bt B

void * SendThread::run (void ) [private], [virtual]

LS E OSETIE

VERR:
MR A 325 2R AR HOAT 55 S IS S v 1Y) 4 i pR 3
SZIL T Thread.
22 g_app, Log::LEVEL DBG, WebCrawler::m_log, Log::printf() , PA& WebCrawler::startJob().

12 {
13 // ez HE
14 g app->m log.printf (Log::LEVEL DBG, FILE , LINE ,
15 "RIRLFEITIR ") ;
16
17 // ToRRAEH
18 for (;;)
19 // R IBUESS
20 g app->startdob ();
21
22 // R E &
23 g app->m log.printf (Log::LEVEL DBG, @ FILE , LINE ,
24 "R R L) ;
25 [/ ZIbZR
26 return NULL;
27 }
BRI U
—l WebCrawler:startlob I :I UHQueues: papDnsUrl l

\

| Socket::sendRequest

Log::printf

hultilo::add

IR SORY R BL R ST AE AR

® G:/Projects/Tarena/WebCrawler/teacher/src/SendThread.h
® G:/Projects/Tarena/WebCrawler/teacher/src/SendThread.cpp
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SocketZ &%

BT
#include <Socket.h>

Socket IHMER:

el

+ rn_strlrl
+ m_type
+ m_depth

+ RawlJrl()
+ normalized()

?

Cngllel

+ m_dormain
+ m_path
+r_ip

+ rm_paort

+ Dislr()

+ toFilenamef)
+ attachDaomain()

-m_dnsLllrl

Socket

- tn_sockfd

+ Socket()

+ ~Socket()

+ sendHequest()
+ recvRlesponse()
+ sockfd()

- parseHeader()

Public BB
Socket (DnsUrI const &dnsUrl)
s

L] ~Socket (void)
Prigas

® bool sendRequest (void)
Vouy B &S T/

® bool recvResponse (void)

84



RN X AAE i 3 s A 17
® int sockfd (void) const
HRELEFID T

Private A% R

® HttpHeader parseHeader (string str) const

HEHTEE A% 5 b iR A o7 € 2

Private Bi%

® int m_sockfd

ERTFHLT

® DnsUrl m dnsUrl

MR i 5E— BWE ML F

TRAHRIR
BT
& B AT ) ER B

Socket::Socket (DnsUrl const & dnsUrl)

M1 4%
e 21
[in [ dnsUrl R G YU R A
15 : m sockfd (-1), // ERTRHRTHE N
16 m dnsUrl (dnsUrl) {} // PIGEHIRS 25— U6 E AL fs

Socket::~Socket (void )

Hriaas

22 m_sockfd.

19
20
21
22
23
24
25
26
27 '}

{
/] AEEET B

if

(m sockfd >= 0) {

// RAEETRIRRT

close (m sockfd);

/] BEETFRHIREE N
m sockfd = -1;
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B 53 R i B

HttpHeader Socket::parseHeader (string str) const[private]

PRI SCA A i 50 7 S

R E:
R S A A i B N, Sk

e 2

in | str | SO D R Sk A

%% HttpHeader::m_contentType, HttpHeader::m_statusCode , PL& StrKit::split().
%% recvResponse().

305 {

306 / /S RSO B Sk

307 HttpHeader header = {};

308

309 /[ S R H SO R Sk S

310 //

311 // HTTP/1.1 200 OK

312 // Server: nginx

313 // Date: Wed, 26 Oct 2016 10:52:04 GMT

314 // Content-Type: text/html;charset=UTF-8

315 // Connection: close

316 // Vary: Accept-Encoding

317 // Server-Host: classa-study30

318 // Set-Cookie: Domain=study.163.com

319 // Cache-Control: no-cache

320 // Pragma: no-cache

321 // Expires: -1

322 // Content-Language: en-US

323

324 /) (ERESCAHER TR Sk A R R — N T
325 string::size type pos = str.find ("\r\n", 0);
326 /] FRET

327 if (pos != string::npos) {

328 [/ RGO L Sk R B —

329 /AT, DR IR, mETRSPIR

330 // HTTP/1.1 200 OK

331 // 0 Al N 2

332 vector<string> strv = StrKit::split (

333 str.substr (0, pos), " ", 2);

334 /1 BRI HEAT R

335 if (strv.size () == 3)

336 // FA S AT B RIIRS

337 header.m statusCode = atoi (strv([l].c str ());
338 // BN

339 else

340 /7 BURZTIHI600, B m AR (I 4L S
341 header.m statusCode = 600;

342 // BRIREE—AT (R ZEHAT ) DA AR A Z, ARSEMEHT
343 str = str.substr (pos + 2);

344 }

345

346 [/ AERB SO A Sk A R B AN LR B G2 44T
347 while ((pos = str.find ("\r\n", 0)) != string::npos) {
348 /1 FRAHBSCA AL SN S 5 R

349 [/ AT, RS NRRE, REFP—IR



350 vector<string> strv = StrKit::split (

351 str.substr (0, pos), ":", 1);
352 /] BRI HEAER AN T, H#N"content-type"
353 if (strv.size () == 2 && ! strcasecmp (
354 strv[0].c str (), "content-type")) {
355 // MHE R AL
356 header.m contentType = strv([1l];
357 break;
358 }
359 /) BRIRZAT (& B ZEHAT) AN AR NS, 4R R
360 str = str.substr (pos + 2);
361 }
362
363 / /3T S A A A iU e) Se
364 return header;
365 }
PR A3
oocket: parseHeader —— Striitssplit = Strlit:trim

XX AN B o0 R AL
socket: parseHeader |e—— Socket:recvResponse (e—— RecyThread::run

bool Socket::recvResponse (void )

BRSO SCA AR A 3L

R EME:

true RIh

false PRV
Z % UrlQueues::extractUrl(), g_app, PluginMngr::invokeHeaderPlugins(),
PluginMnagr::invokeHtmIPlugins(), Log::LEVEL DBG, Log::LEVEL WAR, HttpResponse::m_body,
HttpHeader::m_contentType, m_dnsUrl, HttpResponse::m_header, HttpResponse::m_len,

WebCrawler::m_log, WebCrawler::m_pluginMnar, m_sockfd, WebCrawler::m_urlQueues,
parseHeader() , A& Log::printf().
Z2 H RecvThread::run().

157 {

158 /[ SRRSO RLR R

159 HttpResponse res (m dnsUrl);

160 /[ EBSCARAR AL AL Sk i AR AT

161l bool headerParsed = false;

162

163 / /53 2 UK SO AR SR B e B B

164 for (;;) |

165 /[ HEREIX

166 char buf[1024] = {};

167 /[ BRGSO R R R, R — AR \O !
168 ssize t rlen = recv (m sockfd, buf,

169 sizeof (buf) - sizeof (buf[0]), 0);
170

171 /] R

172 if (rlen == -1) {

173 // F R AR v X 25 B A5 5 R I R I
174 if (errno == EAGAIN || errno == EWOULDBLOCK |
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175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241

errno == EINTR) {

// JEIR UL
usleep (10000
continue;

}

0);

/7 HRERFSERM, dxEsHE
g app->m log.printf (Log::LEVEL WAR, FILE , LINE ,

"recv: %s", s

// BREIRI

return false;

}

/1 RS CORIAERE
if (! rlen) {
// e EE

trerror (errno));

g app->m log.printf (Log::LEVEL DBG, _FILE , LINE ,

"B SR R AR Su T, res.m len) ;

/*

[/ A RESCASAR SO A A v A AT

if (strlen (res.m body) != res.m len) {

// WRELHE

g app->m log.printf (Log::LEVEL WAR, FILE , LINE ,
" SCAAE U S AR R H (Su!=%u) \n\n%s",

strlen (res.m body), res.m len, res.m body);

// REIRIK
return false;
.

[/ AR SCAAR A YIS P 2 SRS AR LTS S

if (res.m header
"text/html",

.m_contentType.find (

0) != string::npos)

[/ WEBSCAHRICTE 5 DU A A i e — R A

g app->m urlQueues.extractUrl (res.m body, m dnsUrl);

// VA FHRESCAAR LTS 5 i b R 2
g app->m pluginMngr.invokeHtmlPlugins (&res);

/[ SRR SO A B SRR, B AR

break;
}
/*
// R H &
g_app->m_log.printf

(Log::LEVEL DBG, FILE , LINE |,

"B SCAAE R R S, rlen) ;
/1 FE S RERIFT B 1 dts

g_app->m_log.printh
*/

(buf, rlen);

/YRS R S ARG I, DL AN
// BB R SR, FER A — N A\ O
res.m body = (char*)realloc (res.m body,

res.m len + rlen + sizeof (res.m body[0]));
[/ KRR e S, ERIZETE R (o) — i,
/1 IR X S ) 2 S A AT A B 15 2 L AR 2 e X
memcpy (res.m body + res.m len, buf,

rlen + sizeof (res.m body[0]));

7/ SRR S A AL S L A R

res.m len += rlen;

/[ F R SCASARHRSL S Sk v R AT

if (! headerParsed) ({
// TECWCE 1 SCARAE R b B A R
[/ SREEFbRE————TE LN I A B AT
char* p = strstr (res.m body, "\r\n\r\n");
/] E=RET
if (p) {

/ /- BRSO A s Sk

string header (res.m body, p - res.m body);
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242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
2717
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292 }

RO A A

// ez HE
g app->m log.printf (Log::LEVEL DBG, FILE ,
"M SCAS AT R0 2k S uF T \n\n%s ",

header.size (), header.c str ());

/ /SR SCA A A B LR S Sk

res.m header = parseHeader (header);

/ /A FH B SO AR A B USSR AR AL R R A, 2 R

if (! g app->m pluginMngr.invokeHeaderPlugins
&res.m_header))
// R ERIK

return false;

/[ EESCAAR RIS N Sk SR AT

headerParsed = true;

/[ BEI R SR R RS G AR S ————
[/ ESEH BRI Bl E AT ———— A T
/ /A5 B SCAAE A DM SR A A SO A

// Hi L R LR G X A

p +t= 4;
// T C BRSSO P10 B LA
res.m len -= p - res.m body;

// 5y E R CARS 9 C B SGHE SCAAR R S R S
/7 B (FEIEEFRF (N0 ") ) R Ze X
char* tmp = new char|
res.m len + sizeof (res.m body[0])];
// ¥ CEWGE SRR S R LA, E[R]
[/ KRR (N0 ") —iE, A SCRMERT
/ /B S g X ) B 2 X
memcpy (tmp, p,
res.m len + sizeof (res.m body[0])):;

// ¥ RGBSR O S AL, SER]
[/ ZAETFFRF (\0") —ile, MIERZEXE
/ /il ) S A A i S L B A X
memcpy (res.m body, tmp,

res.m len + sizeof (res.m body[0]));
// FETBUIE A 22 7 X
delete[] tmp;
/ /i Bl i 2 3o X Bl T S AR A X
/ /Wi R AL AR S e X 1) SO SCAR AR
// WO R, AT LA RCHLERE P AR H I
/[ AR R AL B B 7 5 VR AR KU

}
// I [8

return true;

(

_ LINE ,
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= Loy printf

[ UrlQueues:: pushRawlrl UrlFilter: exist

UrlQueues::extractUrl

Socket::parseHeader

Plugintngr::invakeHeader
Plugins

UrlQueues::isBinary | | Plugintngr:-invokeUrPluging |

Socket:recvResponse | Dinslrl::attachDormain ‘

RaweUrl:normalized
Striit::split

Strlit::trim

| Plugintngr::invakeHtmIPlugins |

X IXAN BRI OE R A
socket: recvResponse (e—— RecyThread::run

bool Socket::sendRequest (void )

FAETR AR B K

R EE:
true TN
false NV

22 Multilo::add(), g_app, Log::LEVEL DBG, Log::LEVEL WAR, m_dnsUrl, DnsUrl::m_domain,
DnsUrl::m ip, WebCrawler::m log, WebCrawler::m multilo, DnsUrl::m path, DnsUrl::m port,

m_sockfd , PAK Log::printf().
22 H WebCrawler::startJob().

31 {

32 // BIEERET (TCP), HIRMHMIRRF, HRIK

33 if ((m_sockfd = socket (PF INET, SOCK STREAM, 0)) == -1) {
34 // WREEHE

35 g app->m log.printf (Log::LEVEL WAR, FILE , LINE ,
36 "socket: %s", strerror (errno));

37 // R

38 return false;

39 }

40

41 // WA HE

42 g app->m log.printf (Log::LEVEL DBG, @ FILE , LINE ,
43 "EEEE TSR, m sockfd);

44

45 // BR% AR hE

46 sockaddr in addr;

47 /] EE

48 bzero (&addr, sizeof (addr)):;

49 // ki

50 addr.sin family = AF INET;

51 // WAS

52 addr.sin port = htons (m dnsUrl.m port);

53 /1 R R R T oAb hE RN 32 0 TERF S A, 35 ORI

54 if (! inet aton (m dnsUrl.m ip.c str (), &(addr.sin addr))) {
55 // WREEHE
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56 g app->m log.printf (Log::LEVEL WAR, FILE , _ LINE ,

57 "inet aton: %s", strerror (errno)):;

58 // JBRIEIRIS

59 return false;

60 }

61

62 // ARG R ARG R, R

63 if (connect (m sockfd, (sockaddr*)s&addr, sizeof (addr)) == -1) {
64 // WREEHE

65 g app->m log.printf (Log::LEVEL WAR, FILE , LINE ,
66 "connect: %s", strerror (errno)):;

67 // R[ERIK

68 return false;

69 }

70

71 // ez HE

72 g app->m log.printf (Log::LEVEL DBG, FILE , LINE ,
73 VEBERS R\ "Ss\ "KL, m dnsUrl.m ip.c_str ());

74

75 [/ FRBEEFRRSHE

76 int flags = fcntl (m sockfd, F GETFL);

77 /] BRI

78 if (flags == -1) {

79 // FEEHE

80 g app->m log.printf (Log::LEVEL WAR, FILE , LINE ,
81 "fcntl: %$s", strerror (errno));

82 // BRI

83 return false;

84 }

85

86 [/ REEEHIMAEE RS E, BRI

87 if (fcntl (m sockfd, F SETFL, flags | O NONBLOCK) == -1) {
88 // WREEHE

89 g app->m log.printf (Log::LEVEL WAR, FILE , LINE ,
90 "fcntl: %$s", strerror (errno));

91 // R

92 return false;

93 }

94

95 // R R

96 ostringstream oss;

97 // FERT AR R IR P AR SO AR P 7 3R

98 oss <<

99 "GET /" << m dnsUrl.m path << " HTTP/1.0\r\n"

100 "Host: " << m dnsUrl.m domain << "\r\n"

101 "Accept: */*\r\n"

102 "Connection: Keep-Alive\r\n"

103 "User-Agent: Mozilla/5.0 (compatible; Qtegpidspider/1.0;)\r\n"
104 "Referer: " << m dnsUrl.m domain << "\r\n\r\n";

105 // WNHin A R I SR EBGEE SCA AR b B SR A R

106 string request = oss.str ();

107 /IR SCAS ARSI SR 4 B R RO A7 2 b X 4R 5

108 char const* buf = request.c str ();

109 [/ BRI L

110 ssize t slen;

111

112 /] 53 2 R SRR R SO R B 58

113 for (size t len = request.size (); len;

114 len -= slen, buf += slen)

115 [/ ROIEESRARRIBGER, R

116 if ((slen = send (m sockfd, buf, len, 0)) == -1) {
117 /1 3 PR A R I 1 DX 1 5 B R

118 if (errno == EAGAIN || errno == EWOULDBLOCK) {
119 // JEIRER

120 usleep (1000);

121 slen = 0;

122 continue;

123 }



124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153 }

PR FH AL

/) HEERESERY, dxEEHE

g app->m log.printf (Log::LEVEL WAR, FILE , LINE |,
"send: %s", strerror (errno));

// RERIK

return false;

}

// e H &
g app->m log.printf (Log::LEVEL DBG, _FILE , LINE ,

"RIEHR AR OE R B S u T \n\n%s", request.size (),

request.c str ());

/) REELIBAR N, JRE BRI R A N T 45
[/ K. — EUR B RS S I SO R Bk, B EE
[/ TR X A ANAESS, Multilo: iwait{E& LBl R,
/[ FEAERST (B SR o i e R xR B B A
epoll event event = {EPOLLIN | EPOLLET, this};
// HEINTGEERE S I N S, R
if (! g app—->m multilo.add (m sockfd, event))

// IR[EI SR

return false;

// W H &
g app->m log.printf (Log::LEVEL DBG, FILE , LINE ,

"REEET A EMT/0F ", m sockfd) ;
// RIENEIH

return true;

Multilo:: add

socket:: sendReguest \t Log::printf

KA R A T o AR

Socket:sendRequest le—— “WebCrawler startdob fe—— SendThread:

run

int Socket::sockfd (void ) const

RIEE TR AT

R

BT HIRTF
Z% m_sockfd.
2% WebCrawler::exec().

296
297
298
299 }

// REEETHIAT

return m sockfd;

A R A T o R

Socket:sockfd le—— WebCrawler exec (el—— main
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RERAZEUH

DnsUrl Socket::m_dnsUrl [private]

55 88 48— VR E ML AT
%% recvResponse(), PLK sendRequest().

int Socket::m_sockfd [private]

BT RIARF
2% recvResponse(), sendRequest(), sockfd() , PLA ~Socket().

BRI SO R DL SR AR

® G:/Projects/Tarena/WebCrawler/teacher/src/Socket.h
® G:/Projects/Tarena/WebCrawler/teacher/src/Socket.cpp
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StrKit2k 2%

FRETEA
#include <StrKit.h>

StrKit ) #ME K-

Strkit

+ streat()
+ trirn]

+ split()

& Public RAFHK

@ static string strcat (char const *strl, char const *str2,...)
FrE %

@ static string & trim (string &str)
FHFNETT

@® static vector< string > split (string const &str, string const &delim, int limit=0)
TR

AR
FRHTAA

F 57 B B B

vector< string > StrKit::split (string const & str, string const & delim, int limit =
0)[static]

R
B 7 R

BiE:
PAdelimHh )R E N BERTE, XFstrg i 8 AT 477, FFr MR ot 07 8 s By, 5
SPRBOR R limit, BRARZ S EUNE N0

in str RO TR
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in

delim Iy B T4 H

in

limit PR3 VR PR 1)

2% trim().

Z % H DomainLimit::init(), WebCrawler::initSeeds(), Configurator::load() , PA
Socket::parseHeader().

73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119 }

BRI FH A

{
/[ FEIBARI G R TR 1

vector<string> strv;

/) R ERPRIER X, R Z AR ERC N0

char temp[str.size () + 11;

/1 R AT, ERZ R T (N0 ") ke, BB X
strcpy (temp, str.c str ()):;

// strtokEREFFD FTH PTE N AR A 5

// delim : " ,.:; ()$"
//  limit : 3
// temp : The quick,brown.fox:jumps;over (the)lazy$dog/0

// t /t /t /t /t /t /t /t /t

// o 0Oo 0o 0o 0o 0o 0o 0o 0o

// k k k k k k k k k

// e e e e e e e e e

// n n n n n n n n n

// strv : The

// quick

// brown

// fox:jumps;over (the) lazy$Sdog
// --limit : 2 1 0

/1 ARPARIAFIR 355 1 v BRI WA ARF 50 o PR B A8 23 B B 1

for (char* token = strtok (temp, delim.c str ());
token; token = strtok (NULL, delim.c str ())) {
// BRI T
string part = token;

[/ BAET IR FENAF 73 45 R T H 1] B
strv.push back (trim (part)):;

/] BV IRBIRHI OB (5L ini t S EEGREE 0, W& 1EKm A
// FIREWEAL, BUANPRGIR 8, BARERIFERE —AF &
if (! --1limit && (token += strlen (token)) - temp <

(int) str.size ()) {

[/ R AT B IR 4 — IR

/] HERNAR TSR 43 45 500 82 1) &=

strv.push back (trim (part = ++token));

/ SERT SRR IEH

break;
}
// JBRIEAE TR 53 45 R T R )

return strv;

strkit split = Strlittrim

A R E I T o AR
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| DarmainLirnit: :init

I WiahCrawlar:initSeeds

Strkit:split WahCrawlar:init

Caonfigurator::load

| Socket: parseHeader i-d—l Socket:recvHesponse |-d—| RecyThread::run I

string StrKit::strcat (char const * strl, char const* str2, ..)[static]
TRF R R
R [H:
PHE S 1) 745 e
¥
in strl AL
in str2 2
2% H PluginMngr::load().
16 {
17 [/ AFE ARG S R4 5
18 string str = strl;
19 /] K AR R PR A R B R R
20 str += str2;
21
22 /] BRSHEFR
23 va list ap;
24 // Fstr2 G SERIRNAR K SHER
25 va_start (ap, str2);
26
27 // FRAARRKSEE PSRN TRE
28 char const* strx = NULL;
29 /] RIS RK SR T A7 B S5
30 while (strx = va arg (ap, char const*))
31 /] PHERG R TR AR
32 str += strx;
33
34 /] BB K SRR
35 va_end (ap);
36 // IR G R A R
37 return str;
38 }

X AEIXAN R B R R A
otrkit: stroat  le—— Fluginhingr:load jeg—— YWebCrawler:init |le}—— main

string & StrKit::trim (string & str)[static]



IR E:
WS B S TR AR 5
ZiE:

BRI R AR (R, B B #4755)

2
Linout | str BTt
%2 [ Configurator::load(), RawUrl::normalized() , LAK split().
45 {
46 [/ FERHEB AT B R — RS — AR B4
47 string::size type first = str.find first not of (" \t\r\n"),
48 last = str.find last not of (" \t\r\n");
49
50 /) BEBAREUEMAES G545, YR EE
51 /] PFREART R, BAEHHE AT
52 if (first == string::npos || last == string::npos)
53 // BEIET
54 str.clear ();
55 // BN
56 else
57 /] BN —A BB 5 — AR A A AT
58 str = str.substr (first, last - first + 1);
59
60 // REBAEEE M SRR R A &
61 return str;
62 }

R G R

DarmainLimit::init

Strkit::trim Strkit:: split

Socket::parseHeader

WehCrawler:init

YWehCrawler:initSeeds |

Rawlrl::normalized

| Socket:recvResponse |<—| RecvThread::run

-

UrlQueues:: extractUrl

| SavelmageToFile::handler |

BRSO B BA T SR A AR

® G:/Projects/Tarena/WebCrawler/teacher/src/StrKit.h
® G:/Projects/Tarena/WebCrawler/teacher/src/StrKit.cpp
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Thread2k &%

fE
#include <Thread.h>

2% Thread 4/& 5<% K:

Thread HIPMER:

Public B R%

Private FX 5 ERE

Thread
- tn_tid

+ ~Threadr]
+ startf)

- tun()

- fun()

T

OnsThread

RecvThread

- 5 _hosts

- m_socket

SendThread

- rung)

virtual ~Thread (void)

Vi as
void start (void)

JH )26 FE

® virtual void * run (void)=0

L FEAE P PR L

#& Private AR

static void * run (void *arg)

+ HecwThread()
+~RecyThread()
- tun()

- run(]

Thread

- m_tid

+ ~Threadi(]
+ start()

- run(]

- run()
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Private g
® pthread tm_tid
ZEFEFRIR

Gy
27k

F3E B AT ER B

virtual Thread::~Thread (void ) [inline], [virtual]

Mria#s
2% run(), PAK start().

14 {}

RO FE A

Thread::~Thread

Thread::run

Thread:: start ——

Log::printf

F 53 BB

void * Thread::run (void * arg)[static], [private]

IR E:
LR IR [B{E

S5

Cinout | arg i

2% run().
40 {
41 // BELAR T EN R FERAL, RIS LRER AR A RE N IR R
42 /] BN S AR FE R B S M arg, THRTELFEM SR IEL RS
43 // B RH EAR TR W IR B M run, BT BARZAR 1 B AR S5
44 return static cast<Thread*> (arg)->run ();
45 }
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BRI FH A

Thread::run = Thread:run

virtual void* Thread::run (void ) [private], [pure virtual]

R E:
Qb3 45
VERR:
iR, TIMRIEA F L AL BARMT 525 HAR s
f£ RecvThread, SendThread , UL DnsThread P44k S<¥y.
%% H run(), start(), PAK ~Thread().
X FEIX A PR BUH T o R A

Thread::~Thread

| Thread::start <—| WebCrawler:initDns
‘\ WabCrawler::init |-1—{ main l

l WebCrawler:initSend

void Thread::start (void )

JAsh &2
2% ¢_app, Log::LEVEL_ERR, WebCrawler::m_log, m_tid, Log::printf() , PA& run().
2% H WebCrawler::initDns(), WebCrawler::initSend() , PA& ~Thread().

12 {

13 // EREIR LS

14 pthread attr t attr;

15 /1 VIR P 45 A

16 pthread attr init (&attr);

17 /) RELTERERAD: 1IMFT

18 pthread attr setstacksize (&attr, 1024 * 1024);

19 /) WELREYERT: QIR B

20 pthread attr setdetachstate (&attr, PTHREAD CREATE_ DETACHED) ;
21

22 /) BIEARE . BREFRPIFANRAZ B tid, LARE M E Senls
23 /1 BIEFHARREIESE Wattr, AREETERECONE SRS B #run,
24 // b AR TR MBI S EOMRMATE (T8 W R Kthisfiéh

25 int error = pthread create (&m tid, &attr, run, this);

26 /R

27 if (error)

28 // eFE—REERH &

29 g app->m log.printf (Log::LEVEL ERR, @ FILE , LINE ,
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30 "pthread create: %s", strerror (error));

31
32 /] AHSR AR B
33 pthread attr destroy (&attr);
34 }
PR FH AL
Log:: printf
Thread:: start
Thread::run
X SR IXA BRI R ¢ &R A
WehCrawler:initDns
g

WebCrawler:init fell——— main

Thread:: start WebCrawler:initSend

Thread::~Thread

RERAZEUH

pthread_t Thread::m_tid [private]

LAEPRIR
2% H start()

IR SORY R BA T ST AR AR

® G:/Projects/Tarena/WebCrawler/teacher/src/Thread.h
® G:/Projects/Tarena/WebCrawler/teacher/src/Thread.cpp
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UrlFilterak &%

G RPN L e AR O
#include <UrlFilter.h>
2% UrlFilter 4k&x 2K

LrFilter

+ ~UrlFilter)
+ exist()

T

BloomFilter

- m_hash

- m_bloomTable

- HASH_FLUNMCE

- BLOOMTABLE SIFE

+ BloomFilter()
+ exist()
- hashi)

UrlFilter F#ME K

LItIFilter

+ ~UrlFilter()
+ exist()

Public FZiR R

® virtual ~UrlFilter (void)
Vrigas

® virtual bool exist (string const &strUrl)=0
HYBRAGE— HWE 1778 75 4 e

TRAAHIR
G — R UE AT RIS R 1
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FI3E B AT #4 R Ui B

virtual UrlFilter::~UrlFilter (void )[inline], [virtual]

Mria 2%
2% exist().

14 {}

BRI FH A

LIfIFilter :~LkIFilter ——m= UrlFilter:exist

F 57 B Bt P

virtual bool UrlFilter::exist (string const & strUrl) [pure virtual]

IR Gt — BEIRE LA 17 DA AE

R EE:
true Ve
false NELE

ZURERREL, TR AN 7 1L 9 25 00 F A SR 25 R A S B

S

in | strUrl B G

7f BloomFilter PN #% 2.
%% H UrlQueues::pushRawUrl() , A K ~UrlFilter().
X2 IX A BR B R FH o R A

| SavelmageToFile::handler |

J UrlQueues:: pushRawUr |1—| UrlQueues::extractUrl |-.—{ Socket:recvResponse |-1—{ RecvThread::run }

UdFilter:~UrFilter WebCrawler:initSeeds WebCrawler:init

UtFilter: exist

TSR SR B DA SRR
® G:/Projects/Tarena/WebCrawler/teacher/src/UrlFilter.h
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UrlQueues3k &%

g — IR AL FFRAS
#include <UrlQueues.h>

UrlQueues IFME B:

LtFilter

+ ~UrFilter()
+ exist()

-m_filter

LIflCeues

- m_rawl It Clueue
- m_rawelIrhutex
- tm_rawlItMaoFull
- m_rawlIMNoEmpty
- m_dnslrlClueus
- m_dnsUrhutex
- m_dnsUriNoFull
- m_dnsUriNoEmpty

+ U Cueues()

+ ~UQueues()
+ pushRawl ()
+ papRawlUrl()

+ sizeRawl ()
+ emptyRawl ()
+ fullRawUrl()

+ clearRawlIr(])
+ pushDnsUrl()
+ papDnsUI]

+ sizelnsLI)
+ emptyDnsUrl()
+ fullDn=LIei)

+ clearDnsUrl()
+ extractU(])

- isBinary()

Public B5 %

® UrlQueues (UrlFilter &filter)
&y

® ~UrlQueues (void)
Vrigas

® void pushRawUrl (RawUrl const &rawUrl)
IEAJRAG 5 — ZWE LT
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RawUrl popRawUrl (void)
IS — HWE 1T
size_t sizeRawUrl (void) const
TRHR SR A5G 50— B JRE 774
bool emptyRawUrl (void) const
JRIG S — B IE L1 AP 7
bool fullRawUrl (void) const

JRAG G — FIE DL 17 A A5 77
void clearRawUrl (void)

TF TG — B IE ML 77
void pushDnsUrl (DnsUrl const &dnsUrl)
SEAREH T 5 — ZWELLFF
DnsUrl popDnsUrl (void)
MY — B IE LT
size_t sizeDnsUrl (void) const
B 58— 25 WE (L1740
bool emptyDnsUrl (void) const
BV — S E LTI T
bool fullDnsUrl (void) const
BEOT S — B IE PL1F AN 27
void clearDnsUrl (void)
TETREPT S — B IE ML 77
void extractUrl (char const *html, DnsUrl const &dnsUrl)

M A1 5 TR 75 RS — 5 IE (7

A Private A B

@ static bool isBinary (string const &strUrl)
HYBTHRGE— 55 IRIE L 17 P2 1 5 A A ) I
Private J&#
® UrlFilter & m_filter
® list< RawUrl > m_rawUrlQueue
SRR 5 — FIE L1 AY
® pthread_mutex_t m_rawUrIMutex
JRA7 25— S IE ML 17 IAAY 2 ) B
® pthread_cond_t m_rawUrINoFull
JRAR 2 — B WE (L 1T AT T 4+ 1
® pthread _cond_t m_rawUrINoEmpty
JRAR G — B WE ML1T AT
® list< DnsUrl > m_dnsUrlQueue
WV 8 — 2 E (L7 51
® pthread_mutex_t m_dnsUrIMutex

REVTEL— 5 AE DL 17 A A 2w 8
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® pthread _cond_t m_dnsUrINoFull
TEHr &8 — 25 IE (L1 A I I 5+ 1
® pthread _cond_t m_dnsUrINoEmpty
BB S — B RE ML 1T SN AT M 2

TRAAHIR

gt — BHEE AL B

i B A iy B B Ut B

UrlQueues::UrlQueues (UrlFilter & filter)
it 2
¥
[in | filter | G eI B i
2% m_dnsUrIMutex, m_dnsUrINoEmpty, m_dnsUrINoFull, m_rawUrIMutex, m_rawUrINoEmpty ,
PL& m_rawUrINoFull.
14 : m filter (filter) { // WIUGHEGR —BHEAFT L JESS
15 /] WIEAIF UG S8 — U5 7 A4 A B B Bt
16 pthread mutex init (&m rawUrlMutex, NULL);
17 /] WIEEAIE UG S8 — G878 A4 A BRI 2% A =
18 pthread cond init (&m rawUrlNoFull, NULL);
19 /[ WIAWIE LR G — T 8 NLAF BB 2 S A A
20 pthread cond init (&m rawUrlNoEmpty, NULL) ;
21 /] WIEEASENT S8 — U8 28 A4 A B B Bt
22 pthread mutex init (&m dnsUrlMutex, NULL);
23 /1 WIRWARHT G — G5 58 SLAF BB 2 A A
24 pthread cond init (&m dnsUrlNoFull, NULL);
25 /] WIEEACSENT G5 — G5 8 A4 A B HE 2 S A =
26 pthread cond init (&m dnsUrlNoEmpty, NULL) ;
27 }
UrlQueues::~UrlQueues (void )
Mt s
22 m_dnsUrIMutex, m_dnsUrINoEmpty, m_dnsUrINoFull, m_rawUrIMutex, m_rawUrINoEmpty ,
PL& m_rawUrINoFull.
30 {
31 /] BB G — B e AL R BA A HE 2 S A A
32 pthread cond destroy (&m dnsUrlNoEmpty) ;
33 /[ BEBIRNT G — ViR AL BB R 4 1 A
34 pthread cond destroy (&m dnsUrlNoFull);
35 /BB G — B E AL A A A Rt
36 pthread mutex destroy (&m dnsUrlMutex);
37 /] AHSRFE IR — IR AL AT SR A =
38 pthread cond destroy (&m rawUrlNoEmpty) ;
39 [/ BEERE R G — Ui E LT BA A i 2 A A
40 pthread cond destroy (&m rawUrlNoFull);
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41
42
43 }

// FHBURIRGE— BB E AL AT A S B e

pthread mutex destroy (&m rawUrlMutex);

Fk 57 B Bt B

void UrlQueues::clearDnsUrl (void )

18 2 T Gt — IR e AL TFBA A
%% m_dnsUrIMutex, m_dnsUrINoFull , L& m_dnsUrlQueue.

284
285
286
287
288
289
290
291
292
293
294
295 }

void UrlQueues::clearRawUrl (void )

{
// IR Gt — BV e AL F NS Lt
pthread mutex lock (&m dnsUrlMutex);

/[ BTG R E AL AT RS

m dnsUrlQueue.clear ();

/[ VREESERFARATSE - BEURE ST A S AR A AR R A e
pthread cond signal (&m dnsUrlNoFull) ;

/7 SRR TS — SR E AL AT BA S B R

pthread mutex unlock (&m dnsUrlMutex);

BRI G — TR E LT BA S
2% m_rawUrlMutex, m_rawUrINoFull , PL& m_rawUrlQueue.

%3 1 WebCrawler::exec().

162
163
164
165
166
167
168
169
170
171
172
173 }

{
// MBS RS — B e AL AT BA ) B e

pthread mutex lock (&m rawUrlMutex) ;

// EEIRIRG— BHRE AT AS

m_rawUrlQueue.clear ();

/[ RTRSE R ARG — B URE AT A S AR A 1AL R A i

pthread cond signal (&m rawUrlNoFull);

// FRBUR GG — BEURE RL A BAZ L5 80

pthread mutex unlock (&m rawUrlMutex) ;

XA R E I T o R

LirliCeues:: clearR awl

- |

WehCrawler exec

rain

bool UrlQueues::emptyDnsUrl (void ) const

FEAIT G — SR L R A 2 1
IR EH:
| true 73
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‘ false

B

2% m_dnsUrIMutex , PLX m_dnsUrlQueue.
%% WebCrawler::exec().

254 {
255 /] T EAT 48— TR IR E LA BB LR B
256 pthread mutex lock (&m dnsUrlMutex);
257
258 /] IRBENT G — IR E LT IAT = B
259 bool empty = m dnsUrlQueue.empty ();
260
261 [/ FRBENT G5 — B E AL AT A LB
262 pthread mutex unlock (&m dnsUrlMutex) ;
263 / /R [BfbT G5 — BE U E AL A S 2 5 A
264 return empty;
265 }
XX AN B T ok R A
Cueues: emptyDnsllil  fal—— ‘WebCrawler exec t—— main
bool UrlQueues::emptyRawUrl (void ) const
JR 46 48— B E AL AT BA A 2 A
REME:
true 7=
false Az
JRUG SR — FIR M FFAFI A 23k [Fltrue, A7k [Flfalse
2% m_rawUrIMutex , LA K& m_rawUrlQueue.
2% H WebCrawler::exec().
132 {
133 /[ DB A6 G — B E LA A B
134 pthread mutex lock (&m rawUrlMutex);
135
136 /1 IREUE R Gt — GH I E AL AT A B A
137 bool empty = m rawUrlQueue.empty () ;
138
139 // FRBE AR G — B E LA A B
140 pthread mutex unlock (&m rawUrlMutex);
141 // RIE]FE G — TR E LA BB =
142 return empty;
143 }
XX BRI A o R A
LrCueues: emptyRawl il |e——7y “WebCrawler exec laf—— main

void UrlQueues::extractUrl (char const * html, DnsUrl const & dnsUrl)

M SCARIC 75 DU A 2 Pl g — BEROE LA
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in html AR AR TE 5 T A A 45 &
in dnsUrl Al E T AT 45— R R E AL AT

Z: 2% DnsUrl::attachDomain(), RawUrl::ETYPE HTML, g app, isBinary(), Log:LEVEL DBG,
Log::LEVEL ERR, Log::LEVEL WAR, RawUrl::m_depth,

RawUrl::normalized(), Log::printf() , ULX pushRawUrl().

¥ Socket::recvResponse().

301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356

{
// IEMZFIER

regex t ex;

// HFIENFRIER: href="\s*\ ([~ >"]*\)\s*"
// \s - DLEAERZS EEAF (B HIR. #HIT5E)
// * - BEEFH—NILECBUEE IR
// \( - FREALDH
// \) - FRELGDLHR
/11 > - ILRAERARTK . KT SIS T4
int error = regcomp (&ex, "href=\"\\s*\\ ([~ >\"]*\\)\\s*\"",
/R
if (error) {

[/ BER(E B X

char errInfo[1024];

// RBUE Nk A\ B R (5 S

regerror (error, &ex, errInfo, sizeof (errInfo) /

sizeof (errInfo[0]));
// eFE—REE R &
g app->m log.printf (Log::LEVEL ERR, FILE , LINE ,

"regcomp: %s", errInfo);

}

// TLHESREE
regmatch t match[2];

// FERESCABRCTE 5 DU N A7 AT R,
// BIRTH 5 IEN % UL R ) N A

while (regexec (&ex, html, sizeof (match) /

sizeof (match[0]), match, 0) != REG NOMATCH) {

// regex : href="\s*\ ([~ >"]*\)\s*"

// html : ...href=" /software/download.html "...
// | [<==——= match[1l]-———-- >|

// | rm so rm_eo|

// | e match[0] ————-—----- > |

// rm_so rm_eo

// VCHCT3RIE U A 2

html += match[1l].rm so;

// VLHE TR B A A B A

size t len = match[l].rm eo - match[l].rm so;
// VLR FRIEKM N A FAFER, R EE R % — BH e AL AT
string strUrl (html, len);

// BELEEREXMNEE, AFE N R0 h 4k aik

html += len + match[0].rm eo - match[l].rm eo;

[/ Fr Rk ) PR
if (isBinary (strUrl))

// BREER —RAEIR

continue;

// A RIS
if (! dnsUrl.attachDomain (strUrl))

// BREET —RAEIA

continue;

WebCrawler::m log,

0)s
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357 // e EE

358 g app->m log.printf (Log::LEVEL DBG, FILE , LINE ,
359 "R AR B S ARG SR E AL\ "es\ ",
360 dnsUrl.m depth + 1, strUrl.c str ());
361
362 // ERREAL I
363 if (! RawUrl::normalized (strUrl)) {
364 // WREEHE
365 g app->m log.printf (Log::LEVEL WAR, FILE , LINE ,
366 "R G — BRI EALFF\ " s s\ "R, strUrl.c_str ());
367 [/ GKEER—RAEH
368 continue;
369 }
370
371 /[ TENE MGG — B U5 AL BAF
372 pushRawUrl (RawUrl (strUrl, RawUrl::ETYPE HTML,
373 dnsUrl.m depth + 1));
374 }
375
376 // FEBOENRIAF
377 regfree (&ex);
378 }
BRI

DnsUrl:attachDomain

LCueues::isBinary

UrlCueues:: extractlirl |———pl Fawlil:normalized —eo———pf  Strit: trim

\/’ Log: printf

UrlQueues:: pushRawll f————m  LlrIFilter;:exist

FluginMngr::invakelrlPlugins

X AEIXAN BRI OE R A
LtClueues:iextractlJrl fe—— Socket:recvResponse (e—— RecyThread::run

bool UrlQueues::fullDnsUrl (void ) const

JEAT G BERE LA A B 75

IR [EE

true W

false AN

= % g_app, WebCrawler::m cfg, m_dnsUrIMutex, m_dnsUrlQueue , LI X

Configurator::m _maxDnsUrls.
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%7 H WebCrawler::exec().

269 {
270 / /IR Gt — B e AL F NS Lt
271 pthread mutex lock (&m dnsUrlMutex);
272
273 /1 IRELFFNT G5 — BE R E AL AT A S 2 75
274 bool full = 0 <= g app->m cfg.m maxDnsUrls &&
275 (size t)g app->m cfg.m maxDnsUrls <= m dnsUrlQueue.size ();
276
277 // PR G — BERE AL AT BAB Lt
278 pthread mutex unlock (&m dnsUrlMutex) ;
279 / /3R fbT 48— B E AL AT A A = 75
280 return full;
281 }
KRBT G R A

UrQueues: fullDnsUrl  f——-o “WehCrawler exec |l#—— tmain

bool UrlQueues::fullRawUrl (void ) const

JR UGS — EIE AL BAB 15

IR [EME:
true W
false AT
Z %  g_app, WebCrawler:m cfg, Configurator::m_maxRawUrls, m rawUrlMutex , BPL X

m_rawUrlQueue.
22 WebCrawler::exec().

147
148
149
150
151
152
153
154
155
156
157
158
159 }

{
// MBS RS — B e AL AT BA S B e

pthread mutex lock (&m rawUrlMutex) ;

/1 FREURIEGE— BEURE RL AT BA T 75 1
bool full = 0 <= g app->m cfg.m maxRawUrls &&
(size_t)g app->m cfg.m maxRawUrls <= m rawUrlQueue.size ();

// TRBE AR 48— B E AL A A A BB
pthread mutex unlock (&m rawUrlMutex) ;
// IR JE| R 4R G — B e AL T BB S T

return full;

KA R E I T R AR

LirlCeues: ful Rawllyl teg——-o “WebCrawler: exec lef—— main

bool UrlQueues::isBinary (string const & strUrl)[static], [private]

FW Rt — BHEUE AT PR i) BE IR S 75 A2 — ] B IR
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IR [EE

true Py ikl )

false A k) R U
2%

in | strUrl | G B LA A
Z# H extractUrl().

384 {

385 VAR 3 s i el A i U

386 string::size type pos;

387 /! FHHE—BIREMMFAFR P RE A R, EREEN T
388 // RIS BRI SC T B 4, Wik Etrue, BRFEIfalse

389 return (pos = strUrl.find last of ('.')) != string::npos &&
390 string (".jpg.jpeg.gif.png.ico.bmp.swf").find (
391 strUrl.substr (pos)) != string::npos;
392 }
TXFEIXA BRH T 5% AR

| UrlQueues::isBinary |-1—| UrlQueues:: extractlUrl |<—{ Socket:recvResponse |-4—‘ RecvThread::run

DnsUrl UrlQueues::popDnsUrl (void )

56 HH AT G2 — BRI E AL AT

pA IR
FRAT 48— TR U E LA
% %% g app, Log:LEVEL DBG, WebCrawler:m cfg, m_dnsUrlMutex, m_dnsUrINoEmpty,

m_dnsUrINoFull, m_dnsUrlQueue, DnsUrl::m_ip, WebCrawler::m_log, Configurator::m_maxDnsUrls,
DnsUrl::m_path, DnsUrl::m_port , A& Log::printf().

2% WebCrawler::startJob().

207 {

208 /1 ISR 48— B E AL A A4 BB

209 pthread mutex lock (&m dnsUrlMutex) ;

210

211 // FEERTG— SR E AL A A

212 while (m dnsUrlQueue.empty ())

213 [/ EERE RN G — BEIR E NLAF BAF A 2 SR AR A

214 pthread cond wait (&m dnsUrlNoEmpty, &m dnsUrlMutex) ;
215

216 /[ IRELFENT G — BEURE AL A S T R

217 DnsUrl dnsUrl = m dnsUrlQueue.front ();

218 /[ SRR G — BEUR E B A A B 550 A AT 4 — B0 E (LA

219 m _dnsUrlQueue.pop front ();

220

221 // e E &

222 g app->m log.printf (Log::LEVEL DBG, FILE , LINE ,
223 RN G — R EM AT\ "ip=%s, port=%d, path=%s\"HBA",

224 dnsUrl.m ip.c str (), dnsUrl.m port, dnsUrl.m path.c str ());
225

226 // FSERTG — GO E RLA BA A AR S AR

227 if (m dnsUrlQueue.size () == (size t)g app->m cfg.m maxDnsUrls - 1)
228 / /W S AT Gt — RV E L AT BA B il A A AR ) e A

229 pthread cond signal (&m dnsUrlNoFull);

230
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231 /7 SEBIE TG — SR E AL AT BA S TR

232 pthread mutex unlock (&m dnsUrlMutex) ;
233 // BB G — IR E LT
234 return dnsUrl;
235 }
pR 5 FH

UrCueues:popDasll ——ms Log::printf

XX BV FH oC R A
UCueues:: popDnsUrl  feg YWehCrawler:startlob  j—— SendThread:: run

RawUrl UrlQueues::popRawUrl (void )

58 R 4t — SRS AT

R [H:

JR 464 — B AL AT
Z % g_app, Log::LEVEL_DBG, WebCrawler::m _cfqg, WebCrawler::m_log,
Configurator::m_maxRawUrls, m_rawUrIMutex, m_rawUrINoEmpty, m_rawUrINoFull,

m_rawUrlQueue, RawUrl::m_strUrl, BLA Log::printf().
%% DnsThread::run().

86 {
87 // TG G — BE VR AL AF BABI B 4
88 pthread mutex lock (&m rawUrlMutex);
89
90 [/ HIRIG— B E AL A S 2
91 while (m rawUrlQueue.empty ())
92 // G R G — IR E AL AT BA B 2 S5 A A
93 pthread cond wait (&m rawUrlNoEmpty, &m rawUrlMutex);
94
95 // SREUE IR G — B E LA A B B o3
96 RawUrl rawUrl = m rawUrlQueue.front ();
97 /1 WERGHEE — B E AL A BA B35 SR AR 48— BE VR e AL A
98 m rawUrlQueue.pop_ front ();
99
100 // W E &
101 g app->m log.printf (Log::LEVEL DBG, _ FILE , _ LINE ,
102 "R G — R IRE AT\ "ss\ " HIB ", rawUrl.m strUrl.c str ());
103
104 [/ F RIS — GO E RLAF BAF AR AR
105 if (m rawUrlQueue.size () == (size t)g app->m cfg.m maxRawUrls - 1)
106 // WRBEEEA SRR G — BEURE AL AT B G ARl A A AR B ) 2 A
107 pthread cond signal (&m rawUrlNoFull);
108
109 // PR AR G — B E AL AT BA A B R
110 pthread mutex unlock (&m rawUrlMutex);
111 // JRIE| R ARG — BEIR e AL
112 return rawUrl;
113 }
BR 51 FH

UrCueues: popRawlll —= Log:printf
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XX e U 5% R A
UrlQueues::popRawlil le——/ DnsThread::run

void UrlQueues::pushDnsUrl (DnsUrl const & dnsUrl)

JENFBHT 48— G5 52 A0 7

¥
lin | dnsUrl | b G — U E B
% %% g app, Log:LEVEL DBG, WebCrawler:m cfg, m_dnsUrlMutex, m_dnsUrINoEmpty,

m_dnsUrINoFull, m_dnsUrlQueue, DnsUrl::m_ip, WebCrawler::m_log, Configurator::m_maxDnsUrls,
DnsUrl::m_path, DnsUrl::m_port , A& Log::printf().

%% 4 DnsThread::run().

178 {

179 / /IR Gt — B E AL AT BAB Lt

180 pthread mutex lock (&m dnsUrlMutex) ;

181

182 // G E A AR G — R E AL AT BB R o A A R HL B R

183 while (0 <= g app->m cfg.m maxDnsUrls &&

184 (size t)g app->m cfg.m maxDnsUrls <= m dnsUrlQueue.size ())

185 /[ EERE RN G — GRS AL AT AB AR 2k AR A

186 pthread cond wait (&m dnsUrlNoFull, &m dnsUrlMutex);

187

188 / /TR S — B E ALAE A B e N A AT 48— TR E LA

189 m dnsUrlQueue.push back (dnsUrl);

190

191 // W E &

192 g app->m log.printf (Log::LEVEL DBG, _ FILE , _ LINE ,

193 RIS — B EALAF\ " ip=%s, port=%d, path=%s\"APB\",

194 dnsUrl.m ip.c str (), dnsUrl.m port, dnsUrl.m path.c str ());

195

196 // FEERTG— BHE E LA A B AR R A

197 if (m dnsUrlQueue.size () == 1)

198 [/ VRPRSEATfR AT — BEURE LA A B AR 2 S (AR B 2 AR

199 pthread cond signal (&m dnsUrlNoEmpty) ;

200

201 [/ RSN G — B E AL A A A BB

202 pthread mutex unlock (&m dnsUrlMutex);

203 }
BR 5 1 FH

UrClueues::pushDnslil ——ms Log::printf

KRR G R A

UtlCiueues::pushDnsUl  f—— DnsThread::run

void UrlQueues::pushRawUrl (RawUrl const & rawUrl)
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NG S8 — BIRE AL AT

¥

in | rawurl JR U 45— YRR A A

Z % UrlFilter::exist(), g app, PluginMngr::invokeUrIPlugins(),  Log::LEVEL DBG,
WebCrawler::m_cfqg, m_filter, WebCrawler::m_log, Configurator::m_maxRawUrls,

WebCrawler::m_pluginMngr,

m_rawUrlIMutex,

m_rawUrINoEmpty,

m_rawUrINoFull,

m_rawUrlQueue, RawUrl::m_strUrl , PLA Log::printf().

Z2% H extractUrl(), SavelmageToFile::handler() , LA WebCrawler::initSeeds().

(size t)g app->m cfg.m maxRawUrls <= m rawUrlQueue.size

UtFilter::exist

0)

Flugintngr::invokeUrPluging

Log:: printf

48 {
49 // IR AR Gt — B AL AT BABI B 85
50 pthread mutex lock (&m rawUrlMutex);
51
52 // AL
53 if (m filter.exist (rawUrl.m strUrl))
54 // Wi H &
55 g app->m log.printf (Log::LEVEL DBG, FILE , LINE ,
56 AN FRACEE CAC B R — B E AL\ s s\,
57 rawUrl.m strUrl.c str ());
58 /7 BN, RS — R E ML AL B R, R
59 else if (g app->m pluginMngr.invokeUrlPlugins (
60 const cast<RawUrl*> (&rawUrl))) {
61 // ERCE SRR S B E LA A B B A A R H B
62 while (0 <= g app->m cfg.m maxRawUrls &&
63
64 /] G RIS — TR AL A NS A A5 A AR
65 pthread cond wait (&m rawUrlNoFull, &m rawUrlMutex);
66
67 // T RIS — B E ST A B RN AR 4 — BRI E LA
68 m rawUrlQueue.push back (rawUrl);
69
70 // W E &
71 g app->m log.printf (Log::LEVEL DBG, @ FILE , LINE ,
72 "R S — IR AL\ "Ss \ " ABA", rawUrl.m strUrl.c str ());
73
74 // #EIR G — SR E LA A B 2 AR g AR A
75 if (m rawUrlQueue.size () == 1)
76 // MBS SR A G — B E AL AT BAF A 2 A A AR I 2R A
77 pthread cond signal (&m rawUrlNoEmpty) ;
78 }
79
80 /7 FRBUR IR G — R E AL A S B
81 pthread mutex unlock (&m rawUrlMutex) ;
82 }
BRI U
UrCueues:: pushRawlrl —
X JE XA e o5 R A
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| UrlQueues: extractUrl I-q—' Socket::recvResponse |-Q—| RecvThread::run

UrIQueues::pushRaw@elmageTnFile::handler |

| WebCrawler:intSeeds YWebCrawler:init

size t UrlQueues::sizeDnsUrl (void ) const
RIS AT 8 — BRI E AL AT AR

IR [E]:

FEATT 48— TR E AT
2% m_dnsUrIMutex , A& m_dnsUrlQueue.
22 H WebCrawler::sigalrm().

239 {

240 / /TR G — BEUR E AL AT BAB LRt

241 pthread mutex lock (&m dnsUrlMutex);
242

243 /[RBTG5 — B E AL A BA SR AN

244 size t size = m dnsUrlQueue.size ();
245

246 / /SRS R — B E AL A A A BB

247 pthread mutex unlock (&m dnsUrlMutex) ;
248 / /B[R G — BE R E LA

249 return size;

250 }

R G R
| UrlQueues: sizeDnsUrl I‘—' WehCrawler:: sigalrm |-1—| WehCrawler:initTicker |-1—{ YWehCrawler: init |-Q—| rrain |

size_t UrlQueues::sizeRawUrl (void ) const
SRR B 0 G — W VB A4

pACIR

JR UG 48— TR LR EL
2% m_rawUrlMutex , PA& m_rawUrlQueue.
2 H WebCrawler::sigalrm().

117 {

118 /1 IR AR G — B E AL A A A BB

119 pthread mutex lock (&m rawUrlMutex);
120

121 /1 IRBUE AR G — GH E AL A BA S R /)N

122 size t size = m rawUrlQueue.size ();
123

124 // FRBE AR G — BE U E AL A FA S BB

125 pthread mutex unlock (&m rawUrlMutex) ;

126 // B B G — G IR LA
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127 return size;
128 }

R XAN B o8 R AL
| UrlQueues:: sizeRawl il Id—{ WehCrawler.: sigalrm |4—| WehCrawler:initTicker |4—| WehCrawler:init H rriain |

RERAZEUH

pthread_mutex_t UrlQueues::m_dnsUrIMutex [mutable], [private]

FEMT S — BB E AL A BB
Z % g clearDnsUrl(), emptyDnsUrl(), fullDnsUrl(), popDnsUrl(), pushDnsUrl(), sizeDnsUrl(),
UrlQueues() , LA ~UrlQueues().

pthread_cond_t UrlQueues::m_dnsUrINOEmpty [private]

Rt R — IR BN A SN E S &M &
%% 1 popDnsUrl(), pushDnsUrl(), UrlQueues() , BL&% ~UrlQueues().

pthread_cond_t UrlQueues::m_dnsUrINoFull [private]

AR 48— B AT A B AR 2R AR
%% clearDnsUrl(), popDnsUrl(), pushDnsUrl(), UrlQueues() , LA ~UrlQueues().

list<DnsUrl> UrlQueues::m_dnsUrlQueue [private]

fEEATT 48— BE U E L5 P
Z 2% B clearDnsUrl(), emptyDnsUrl(), fullDnsUrl(), popDnsUrl(), pushDnsUrl() , LA X
sizeDnsUrl().

UrlFilter& UrlQueues::m_filter [private]

G — R e T I Eg
%2 pushRawUrl().

pthread_mutex_t UrlQueues::m_rawUrIMutex [mutable], [private]

JR GRS — YR e LR A B L+
22 B clearRawUrl(), emptyRawUrl(), fullRawUrl(), popRawUrl(), pushRawUrl(), sizeRawUrI(),
UrlQueues() , BA& ~UrlQueues().
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pthread_cond_t UrlQueues::m_rawUrINOEmpty [private]

JRER 8 — TR E LA S S KA =
2% H popRawUrl(), pushRawUrl(), UrlQueues() , LA ~UrlQueues().

pthread_cond_t UrlQueues::m_rawUrINoFull [private]

JR UGG — T IR LA A B AR 2 AR 2
%% H clearRawUrl(), popRawUrl(), pushRawUrl(), UrlQueues() , PAA ~UrlQueues().

list<RawUrl> UrlQueues::m_rawUrlQueue [private]

JR U6 48— B IR E LR BB
% 2% B clearRawUrl(), emptyRawUrl(), fullRawUrl(), popRawUrl(), pushRawUrl() , L. X
sizeRawUrl().

IR SOR i DA T ST AR AR

® G:/Projects/Tarena/WebCrawler/teacher/src/UrlQueues.h
® G:/Projects/Tarena/WebCrawler/teacher/src/UrlQueues.cpp
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WebCrawler3k &%

X 2% JIE H
#include <WebCrawler.h>

WebCrawler [HME &

UrlFilter

+~UrFilter()
+ exist()

-rm_filter

UrlQueues

- r_rawlUrlCQueue
- m_rawlriMutesx
- m_rawldMoFull
- m_rawliNoEmpty
- m_dnsUdGueue
- m_dnsUriiutes

- m_dnsUrMaFull
- m_dnsUiMoEmpty

Log

+ UrlQueuesi)
+~UrlQueues()
+ pushRawlr()
+ popRawUrl()

+ sizeRawlrll)
+ emptyRawlif)

+LEYEL_DBEG
+ LEWEL_INF
+ LEWEL_WAR
+LEYEL_ERR
+LEVEL _CRT
- 5_levels

Thread

- m_tid

+~Thread()
+ starti)

- runi)

- runi)

DnsThread

SendThread

Configurator

- 5_hosts

- runi)

- runi)

+ fullRawUrl()
+ clearRawlr()

+ printf()

+ pushDnsUA()
+ popDnsUrli)

+ sizeDnsUA()
+emptyDnsUrl()
+ fullDnslIdf)

+ cleatDnsUH()
+ extractUr()

- isBinary()

+r_utlQueues

Public R BR%

WebCrawler (UrlFilter &filter)

&

~WebCrawler (void)

Pridas

void init (bool daemon=false)

Bl

void exec (void)

+n_log | +m_dnsThread

Q

Pluginhingr
Multila - m_urlPlugins

- m_headerPlugins
- m_epoll - m_htmlPlugins
+ Multilag) + loadi)
+ ~Multilof) + registerUdPluging
+addi) + registerHeaderPluging
+delf} + registerHtmIPluging)
+wait() + irvokelUHPlugins()

WehCrawler

- m_curJobs
- m_start

- m_success
- m_failure

- m_mutex

- m_cond

+ WebCrawler()
+ ~WehCrawler()
+ initf)

+ exec()

+ startJobi)

+ stopJab()

- initDaerman()

- inithlaxFiles()
- initSeedsi)

- initDns()

- initTicker()

- initSend()

- sigalrmi}

+r_sendThread/ +m_rmultilo

+ invokeHeaderPlugins{)
+ invokeHtmlPlugins()

+ m_loglevel
+m_logFile
+m_maxlobs
+m_maxDepth

+ m_raxRawlrls
+m_maxDnsUrs

+ m_statlnterval
+m_seeds

+ m_includePrefixes
+ m_excludePrefixes
+ rn_pluginsPath
+m_loadPlugins
+rm_acceptTypes

+r_pluginhngr

+ Configurator()
+ load()
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ATTZ EE AT 1 15

void startJob (void)

JA B — T IMERAE S

void stopJob (bool success=true)
11— IR AF 55

Public &1t

Log m_log

H.&

Configurator m_cfg

B E 7

Multilo m_multilo
ZEEA
PluginMngr m_pluginMngr
T EPE#

UrlQueues m_urlQueues
T HBEN 1A
DnsThread m_dnsThread
SendThread m_sendThread

Private A% R R

void initDaemon (void) const

bool initMaxFiles (rlim_t maxFiles) const
PIIENE BRI 718 774

void initSeeds (void)

FEF T REBESEA SRR 55— 55 RE (L1951
void initDns (void)

I ST 1

void initTicker (void) const

JA BB EN] 7

void initSend (void)

IR IELGTE

A Private A B

static void sigalrm (int signum)
SIGALRM(14) /5 54+ 7

Private 8%

int m_curJobs
T IRAE 555

time_t m_start
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JZ) T 1]

® unsigned int m_success

® unsigned int m_failure

® pthread_mutex_t m_mutex

Y4

® pthread cond_t m_cond

FTERE

GasiEpa
g 2% 1€

& B AT ) ER B

WebCrawler::WebCrawler (UrlFilter & filter)

Fit 2%

¥

[in [ filter | G — eV A e

2% m_cond, DA m_mutex.
16 : m urlQueues (filter), /] BT — 5 U5 E LA BA S
17 m curJobs (0), // BIEEA ARTIEE S E N0
18 m start (time (NULL)), // WIGG4kJS SIS EA 25T R G0 (E]
19 m success (0), /] BIEEAC IR ECRN O
20 m failure (0) { /7 W R MR E N0
21 /] PIEAE FRBL
22 pthread mutex init (&m mutex, NULL);
23 // VIR &
24 pthread cond init (&m cond, NULL);
25 }

WebCrawler::~WebCrawler (void )

i as

2% m_cond, PLN m_mutex.

28
29
30
31
32
33 }

{
/] BB
pthread cond destroy (&m cond);
// BEERERBL

pthread mutex destroy (&m mutex);
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B 53 R i B

void WebCrawler::exec (void )

AT 2 Bt N\ i E

& % UrlQueues::clearRawUrI(), Multilo::del(), UrlQueues::emptyDnsUrl(),
UrlQueues::emptyRawUrl(), UrlQueues::fullDnsUrl(), UrlQueues::fullRawUrl(), Log::LEVEL DBG,
Log::LEVEL WAR, m_cfg, m_curJobs, m_log, Configurator::m_maxJobs, m_multilo, m_urlQueues,
Log::printf(), Socket::sockfd() , A Multilo::wait().

2% H main().

69 {

70 // ToPRAUEFR

71 for (;7) |

72 /7 SONGAH S A A A

73 epoll event events[10];

74 /1 ISR SRR, PR
75 int fds = m multilo.wait (events, sizeof (events) /
76 sizeof (events[0]), 2000);

77

78 // FE BB S ik

79 if (fds <= 0) {

80 [/ A IEUESS HIR A6 48— B € M4

81 // BRBURf#EHT G5 — B8 58 145 BA 51 A 2

82 if (! m curJobs &&

83 m urlQueues.emptyRawUrl () &&
84 m urlQueues.emptyDnsUrl ()) {
85

86 // GE—Fp

87 sleep (1);

88

89 /) BB BRGS0 — U5 e AL
90 /1 BABUFNERT G — PR U5 E AL AT BAF R A 2
91 if (! m curJobs &&

92 m urlQueues.emptyRawUrl () &&
93 m urlQueues.emptyDnsUrl ())
94 // INBUESS e, Bk AEIA

95 break;

96 }

97 [/ B

98 else

99 /] BT 2P B R 4G 50— SR 8 AL T
100 // BABIRNfET Gt — B e LT BA S g i
101 if (m curJobs == m cfg.m maxJobs &&
102 m urlQueues.fullRawUrl () &&
103 m urlQueues.fullDnsUrl ()) {
104

105 /] =

106 sleep (1);

107
108 // FE AT 2R HL R 46 48— S5 € ML AT
109 // BRBURfFERT Gt — BHE € R4 BA 51 B Aiifs
110 if (m curdobs == m cfg.m maxJobs &&
111 m urlQueues.fullRawUrl () &&
112 m urlQueues.fullDnsUrl ()
113 [/ EERIGG — SRR E LT A, kG
114 m urlQueues.clearRawUrl ();
115 }
116 }
117
118 /1 ARUAEFRAGA AL T AR AS IR SCA R T
119 for (int 1 = 0; 1 < fds; ++1) {
120 [/ WEAE R BUR BT SR
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121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153 }

PR FH AL

Socket* socket = (Socket*)events[i].data.ptr;

[/ R

if (events[i].events & EPOLLERR | |
events[i] .events & EPOLLHUP | |
' (events[i].events & EPOLLIN)) {

// BREEHE

m log.printf (Log::LEVEL WAR, FILE , LINE ,
VBT RE");

/7 IR 5 B SR B A N i =4

m multiTo.del (socket->sockfd (), events[i]):;

/] BEBEBETH R
delete socket;
[/ GREE R RS
continue;

}
7/ TR 7 EER ST A N Ao L

m multiTo.del (socket->sockfd (), events[i]):;

// AEFURH &
m log.printf (Log::LEVEL DBG,  FILE , LINE ,

e sd EAEEE AR, B HTTRPAAR B,
socket->sockfd ());

// GV RIF R el iR

(new RecvThread (socket))->start ();
}

// R E
m log.printf (Log::LEVEL DBG, _ FILE , _ LINE , "fE&5ER");
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/

WehCrawler:exec

\

KA R A T o AR

void WebCrawler::init (bool

UrdGueues:: clearRawlirl

bultilo:: del

Log:: printf

UrCueues:; emptyOnslid

—— Ll ClueuesemptyRawl i

UrlCeues:: fullDnsLir

UrlQueues:: fullBawlirl

Socket:  sockfd

kAultilo: weait

WehCrawler exec |(-—— main

daemon = false)

WAL
S
in [ daemon R LU R AR Oy s AT

22 initDaemon(), initDns(), initMaxFiles(), initSeeds(), initSend(), initTicker(), Log:LEVEL ERR,

PluginMngr::load(), Configurator::load(), m_cfg, m_log, m_pluginMngr , BAf Log::printf().

2% H
38
39
40
a1
42
43
44
45

main().

{
// BIEHCE A TR E T B SO R B AR B
m cfg.load ("WebCrawler.cfg"):;

/1 F5 UK REFETT B AT

if (daemon)

/[ AEVE AR O R RO
()s

initDaemon
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46
47 / /I A A B A N A

48 m pluginMngr.load ();
49
50 [/ FYIH AR H 2 T H RN
51 if (chdir ("../download") == -1)
52 // Wk MREIRH &
53 m log.printf (Log::LEVEL ERR, FILE , LINE ,
54 "chdir: %s", strerror (errno)):;
55
56 /] BRI R SRR FFHCN 1R
57 initMaxFiles (1024);
58 // KT REE RN R G 48— BHR € 245 BA B
59 initSeeds ();
60 // SRR R T AR
61 initDns ()
62 // JRBRES E I A
63 initTicker ();
64 /] BEIKIELE
65 initSend ();
66 }
BRI

l WebCrawler:initSend

WehCrawler:initDns [ WebCrawler:sigalrm UrlQueues::sizeDnsUr I
WebCrawler:initTicker UnQueues:: sizeRawlr |

//_" WebCrawler:initDaemon

WehCrawler::init }—b-{ YWebCrawler:inithdaxFiles

I Log:printf

Corfigurator::load

WebCrawler:initSeeds Strkdit:split l#
Rawlrl::narmalized

_[ Plugintdngr:imaokellrPlugins I

Plugintdngr::load | UrlQueues:: pushRawlr g
UrlFilter::exist

Flagin::init
Strbit:: stroat

A A ok AR
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WebCrawler:init  ja——I

main

void WebCrawler::initDaemon (void ) const [private]

i P RERE O RS R A2

%% Log:LEVEL_ERR, m_cfg, m_log, Configurator::m_logFile, PL& Log::printf().

_ LINE ,

= =) {

Z%H init().
231 {
232 // BT R
233 pid t pid = fork ();
234
235 [/ BRI
236 if (pid == -1)
237 // e RESIRE &
238 m log.printf (Log::LEVEL ERR, FILE ,
239 "fork: %s", strerror (errno));
240
241 [/ F5 R
242 if (pid)
243 // 1BH, AEFHEFR SO0 LRI B i nd e R YR
244 exit (EXIT SUCCESS) ;
245
246 [/ FHRRAEF I R v T — R K
247 [/ HFE, BE S R R 2 A ) e 2 Ok &R
248 setsid ();
249
250 // FTH AR A
251 int fd = open("/dev/null", O RDWR, O0);
252 // R
253 if (fd != -1) {
254 /[ BB A& SRR A B bR A
255 dup2 (fd, STDIN FILENO);
256 /[ S 7B A R A B bR v
257 dup2 (fd, STDOUT FILENO) ;
258 /[ BB SRR A B bR A
259 dup2 (fd, STDERR FILENO);
260 /] AR SRR T hr A
261 if (fd > STDERR FILENO)
262 /] R B SR A
263 close (fd);
264 }
265
266 // FEERCEFPHE SRR BT (flg) HESCFRT)
267 if (! m cfg.m logFile.empty () &&
268 (fd = open (m cfg.m logFile.c str (),
269 O WRONLY | O APPEND | O CREAT, 0664)) !
270 /1 S 5 SO IR R 2 b v
271 dup2 (fd, STDOUT FILENO) ;
272 VAR B VS i Y LN ek
273 if (fd > STDERR FILENO)
274 // R HE SRR TF
275 close (fd);
276 }
277 }
BR 51 FH

WeebCrawler:initDaemaon  |——m

Lag:: printf
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KA A % AR

WebCrawler:initDaemon (e—— YWebCrawler:init je—— main
void WebCrawler::initDns (void ) [private]
Ja BB A AT 2 e
2% m_dnsThread , LA} Thread::start().
2% H init().
340 {
341 // B A ERATLR AR G Bk 4 AT 2 AR
342 m dnsThread.start ()
343 /=
344 /] FEIRNTG— RIS NS, RS, &2 8K
345 for (int try = 1; m urlQueues.emptyDnsUrl () && try < 8;
346 usleep (10000 << try++));
347
348 /| FERRRTG— BRE LA B R
349 if (m urlQueues.emptyDnsUrl ())
350 // WFE—BAEREE
351 m log.printf (Log::LEVEL ERR, FILE , LINE |,
352 "fEMNTURLBAFZE") ;
353 */
354 }
PR ER FH
Log:: printf
WehCrawler::initOns j—m» Thread:: start
Thread::run
XA R R R AL

WehCrawler:initDns l—— YWebCrawler:int tef—— main

bool WebCrawler::initMaxFiles (rlim_t maxFiles) const[private]

FIha A B RSO HA A 2

B EME:
true % Th
false Ee
¥
in | maxFiles E-SS e

%% Log:LEVEL_WAR, m_log, PAJ Log::printf().
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Z%H init().

283 {
284 // BEUEBR | S5
285 rlimit rl;
286
287 // F RS TR AT [ I T T 00 5 R SO BRI
288 if (getrlimit (RLIMIT NOFILE, &rl) == -1) {
289 // WREEHE
290 m log.printf (Log::LEVEL WAR, FILE , LINE |,
291 "getrlimit: %s", strerror (errno));
292 // IR[EI KK
293 return false;
294 }
295
296 // H5 RS RR R R G S VAR R
297 if (maxFiles > rl.rlim max) {
298 // WFEEHE
299 m log.printf (Log::LEVEL WAR, FILE , LINE ,
300 "SRR RF R AR S 1w, rl.rlim max);
301 // RIEIRIL
302 return false;
303 }
304
305 // 5 BCE 2 HTEERE AT IR T R R SO AR
306 rl.rlim cur = maxFiles;
307 if (setrlimit (RLIMIT NOFILE, &rl) == -1) {
308 // WFRELEHE
309 m log.printf (Log::LEVEL WAR, FILE , LINE ,
310 "setrlimit: %s", strerror (errno)):;
311 // IR[EI SR
312 return false;
313 }
314
315 // B I[E T
316 return true;
317 }
BR £ FH

WebCrawler:inithaxFiles ——m Log::printf

X AEIXAN BRI OC R A
WehCrawler:inithlaxFiles la—— WebCrawler:init l-f—— main

void WebCrawler::initSeeds (void ) [private]

g Foh - B2 N SR 4R 48— U e AL F BA A
£ Log:LEVEL ERR, m cfg, m log, Configurator::m_seeds, m_urlQueues, RawUrl::normalized(),
Log::printf(), UrlQueues::pushRawUrl() , A} StrKit::split().

ZEH init().
320 {
321 // HERCESFPRR TR AT
322 if (m cfg.m seeds.empty ()
323 // R HEREE
324 m log.printf (Log::LEVEL ERR, _ FILE , _ LINE ,
325 RN VETIEE? )
326
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327
328
329
330
331
332
333
334
335
336
337 }

BRI FH A

/] PR TREE TR, DO S N T, AR08

vector<string> seeds = StrKit::split (m cfg.m seeds, ",", 0);

/[ ARIRAEBRAEA T B2
for (vector<string>::iterator it = seeds.begin ();
it != seeds.end (); ++it)
// EREAL BT
if (RawUrl::normalized (*it))
/] ENIEGE G — B E AL AT A S

m urlQueues.pushRawUrl (RawUrl (*it));

RawUrl: normalized

Striit:split

P

WebCrawler: initSeeds

Log:: printf

UrlCueues:: pushRawlll f———m LrFilter: exist

\s_

Fluginhnge:irvakeUdPlugins

TXFEIXA R HU T 5% AR A

WebCrawler:initSeeds (al—— “YWebCrawler:init ll—— main

void WebCrawler::initSend (void ) [private]

JE AR IE LA
ZZ%H init().
392 {
393 // A RIB LR B B R IB L
394 m sendThread.start ();
395 }
BR B0
Log:: printf
WehCrawler:initSend |—— Thread:: star
Thread: run
XA B R R A

WebCrawler:initSend |la—— “WebCrawler:init |(ef—— main
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void WebCrawler::initTicker (void ) const [private]

JAIPIRAS BT 3%
%% Log::LEVEL _ERR, m_cfg, m_log, Configurator::m_statinterval, Log::printf() , L& sigalrm().

2% H Init().

357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389 }

BRI I

// AEHCE T HRZS R A 2

if (m cfg.m statInterval > 0) {

// W ESIGALRM (14) {55 4bFH 2 ik

if (signal (SIGALRM, sigalrm) == SIG ERR)
/%
struct sigaction act = {};

act.sa handler = sigalrm;
act.sa flags = SA RESTART;

if (sigaction (SIGALRM,

*/

// eFE—REERE &
m log.printf (Log::LEVEL ERR, FILE , LINE ,

&act, NULL) == -1)

"signal: %s"

// TB) KBS [
itimerval it;

// WIS (F)
it.it value.tv_sec

// WIGRIEIRE (D)

, Strerror (errno)):;

= m cfg.m statInterval;

it.it value.tv _usec = 0;

// BRI (7))

it.it interval.tv sec = m cfg.m statlInterval;

// BEEFE ()

it.it interval.tv usec = 0;

// F VLS A] R B SR
if (setitimer (ITIMER REAL,
// kAR &

m log.printf (Log::LEVEL ERR,  FILE

&it, NULL) == -1)

"setitimer:

WehCrawler:initTicker

%$s", strerror (errno));

,,/7 =LA

WebCrawler:sigalrm

A R E I T o AR

void WebCrawler::sigalrm (int

WehCrawler:initTicker

\

, LINE ,

—— ! UrlQueues:: sizeRawlrl

UrlQueues:: sizelnsUrl

I

SIGALRM(14)f5 5 4b7¢

WiehCrawler:: init

l—— main

sighum)[static], [private]
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S

‘in

| signum R

22 g_app, Log::LEVEL_INF, m_curJobs, m_failure, m log, m_start, m_success, m_urlQueues,

Log::printf(), UrlQueues::sizeDnsUrl() , LA}z UrlQueues::sizeRawUrl().

2% H initTicker().

211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228 }

RO F A

{
// NHLFE] = 4HTmFE - 53R
time t t = time (NULL) - g app->m start;

/1 WRERHR
g app->m log.printf (Log::LEVEL INF, FILE , LINE ,

"
"

"

LHIES  JRMEBAFI RETRAZ R RRThiRE  RWRE ZhE \n"

$8d %8u %8u %02d:%02d:%02d %8u %8u %5u%%",
app->m curJobs,

app->m urlQueues.sizeRawUrl (),

app->m urlQueues.sizeDnsUrl (),

/ 3600, t % 3600 / 60, t % 60,
app->m success,

app->m failure,

QKK QK

app->m success ? g app->m success * 100 /

(g app->m success + g app->m failure) : 0);

Log::printf

/

WebCrawler: sigaltm |——mst UrlCueues::sizeDnsUr

\

UrlCueues:: sizeR awlrl

KA R A T o AR

WebCrawler: sigalim  jea—— “WebCrawler:initTicker (af—— “WebCrawler:init

—

rriain

void WebCrawler::startJob (void)

JA B — AN UBUE S5

5 %

m _cfg, m_cond, m_curJobs, Configurator::m_maxJobs, m_mutex,

m_urlQueues,

UrlQueues::popDnsUrl() , VL& Socket::sendRequest().

%3 SendThread::run().

156
157
158
159
160
161l
162
163
164

// M

{
N

pthread mutex lock (&m mutex) ;

/7 #5 ARTIEUES HE R

/
p

while (m curJobs == m cfg.m maxJobs)

/ AR IEACE

thread cond wait (&m cond, &m mutex);
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PR E AL

()7

165 /[ IR 48— B T8 DA B A1 358 L fig i 45— %
166 DnsUrl dnsUrl = m urlQueues.popDnsUrl
167
168 // PP AT g — B E LA G B B
169 Socket* socket = new Socket (dnsUrl);
170 // EEE BTN QORI AL BGE R )
171 if (socket->sendRequest ()
172 // HEHEUE S Eon—
173 ++m curJobs;
174 /1 E
175 else
176 /] BB
177 delete socket;
178
179 // RS H R
180 pthread mutex unlock (&m mutex);
181 }
BRIV

| WehCrawler: startdob

UrCueuwes::popDnsUtl J

Socket: sendRequest

|
|

Log::printf

KA BRI T R AR

Multila::add

WeehCrawler::startdaob

-

SendThread: run

void WebCrawler::stopJob (bool

{3 1 — N TBUE S5

24

success = true)

in | success TR

Z2 m_cfg, m_cond, m_curJobs, m_failure, Configurator::m_maxJobs, m_mutex , PA A m_success.

2 RecvThread::run().

186 {

187 /[ DB E R

188 pthread mutex lock (&m mutex);

189

190 [/ AEITUE S EOE—, 3 H R RA A 2R
191 if (--m curJobs == m cfg.m maxJobs - 1)
192 // WRBEEEAE SR AR B K 2 R

193 pthread cond signal (&m cond);
194

195 // F5RIAREL

196 if (success)

197 // BB —

198 ++m success;

199 // =

200 else

201 /1 R EIN—

202 ++m failure;
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203
204 // R R

205 pthread mutex unlock (&m mutex);
206 }

XX AN B o0 R A
WebCrawler: stopJob je—— RecvThread::run

RERAZEUH

Configurator WebCrawler::m_cfg

fic 4

Z % H  exec(), UrlQueues:fullDnsUrl(), UrlQueues::fullRawUrl(), DomainLimit::handler(),
MaxDepth::handler(), HeaderFilter::handler(), DomainLimit::init(), init(), initDaemon(), initSeeds(),
initTicker(), PluginMngr::load(), UrlQueues::popDnsUrl(), UrlQueues::popRawUrl(), Log::printf(),
UrlQueues::pushDnsUrl(), UrlQueues::pushRawUrl(), startiob() , LA stopJob().

pthread_cond_t WebCrawler::m_cond [private]

AR

2% H startJob(), stopJob(), WebCrawler() , PLA ~WebCrawler().

int WebCrawler::m_curJobs [private]

M HTHUEUE 5550
%# 1 exec(), sigalrm(), startJob() , UL stopJob().

DnsThread WebCrawler::m_dnsThread

W44 T 2R R
Z2 H initDns().

unsigned int WebCrawler::m_failure [private]

MR
2% H sigalrm(), LLE stopJob().

Log WebCrawler::m_log

H &
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2% H Multilo::add(), Multilo::del(), exec(), UrlQueues::extractUrl(), SaveHTMLToFile::handler(),
SavelmageToFile::handler(), DomainLimit::handler(), HeaderFilter::handler(), MaxDepth::handler(),
BloomFilter::hash(), init(), initDaemon(), initMaxFiles(), initSeeds(), initTicker(), PluginMngr::load(),
Configurator::load(),  Multilo::Multilo(),  UrlQueues::popDnsUrl(),  UrlQueues::popRawUrl(),
UrlQueues::pushDnsUrl(), UrlQueues::pushRawUrl(), Socket::recvResponse(), DnsThread::run(),
SendThread::run(), RecvThread::run(), Socket::sendRequest(), sigalrm(), Thread::start() , LA X

Multilo::wait().

Multilo WebCrawler::m_multilo

% Wt N
%1 exec(), L& Socket::sendRequest().

pthread_mutex_t WebCrawler::m_mutex [private]

HF1
2% H startlob(), stopJob(), WebCrawler() , PLA ~WebCrawler().

PluginMngr WebCrawler::m_pluginMngr

S
2% H init(), UrlQueues::pushRawUrl() , LA} Socket::recvResponse().

SendThread WebCrawler::m_sendThread

RILLRE
ZF#H initSend().

time_t WebCrawler::m_start [private]

Ja Bl (8]
2% H sigalrm().
unsigned int WebCrawler::m_success [private]

2% H sigalrm(), LLE stopJob().

UrlQueues WebCrawler::m_urlQueues

G — BRI AL BA S
Z2#H exec(), SavelmageToFile::handler(), initSeeds(), Socket::recvResponse(), DnsThread::run(),
sigalrm() , PAJ startJob().
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B RH SRS B AR SO AR AR

® G:/Projects/Tarena/WebCrawler/teacher/src/WebCrawler.h
® G:/Projects/Tarena/WebCrawler/teacher/src/WebCrawler.cpp
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AU A

G:/Projects/Tarena/WebCrawler/teacher/plugins/DomainLimit.cp

p XHSH

SEH::DomainLimit3s

#include
#include
#include
#include
#include

"Precompile.h"
"WebCrawler.h"
"DomainLimit.h"
"PluginMngr.h"
"StrKit.h"

DomainLimit.cpp 5] A (Include) < £ F&:

ZE

® DomainLimit g_pluginDomainLimit

® \WebCrawler * g_app

MHFEIFIT SR

AR

SEI::DomainLimit2

=
[E5EA
H 3

20154F11 H20H

R A
1.0.0.1

ZEHH

WebCrawler* g_app

JS2 AR PP 3 5
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DomainLimit g_pluginDomainLimit
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G:/Projects/Tarena/WebCrawler/teacher/plugins/DomainLimit.h

XHE%E

7 ] ::DomainLimitZ
#include "Plugin.h"

DomainLimit.h 75| H (Include) % & &

G:/Frojects/Tarena
MebCrawlerteacher

fplugins/DormainLimit. b

'

Plugin.h

U e 7m 12 SO B ] 4 AR Le ST AR 51 T

ES

® class DomainLimit

BE R

G:/Projects/Tarena
MehCrawlerfteacher
fplugins/DormainLirmit. b

|

G iProjectsTarena
AtebCrawlerteacher
fplugins/DormainLimit. cpp

AR

7 A :DomainLimit2&

&
) T2
H #:
2015411 H20H

R A
1.0.0.1
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G:/Projects/Tarena/WebCrawler/teacher/plugins/HeaderFilter.cpp

XHE%E

S2¥::HeaderFilter2%

#include "Precompile.h"
#include "WebCrawler.h"
#include "HeaderFilter.h"
#include "PluginMngr.h"
#include "Http.h"

HeaderFilter.cpp 11751 H (Include) > & &

ZE

® HeaderFilter g_pluginHeaderFilter
® WebCrawler * g_app

DR/ TR R

TRAHRIR

SEP - HeaderFilter2k

e
FIMEN
H3#:
20154F11 H20H

RRAR:
1.0.0.1

R

WebCrawler* g_app

82 AR PP 3

HeaderFilter g_pluginHeaderFilter
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G:/Projects/Tarena/WebCrawler/teacher/plugins/HeaderFilter.h

XHE%E

75 B ::HeaderFilter3
#include "Plugin.h"
HeaderFilter.h [¥75] H(Include) 2% & &

G:/Projects/Tarena
MNebCrawlerfteacher
fplugins/HeaderFilter. b

l

Flugin.h

U P PR 7 2 SO T B 2 PR AR S 5 T T

G:/Projects/Tarena
MebCrawlerfteacher
/plugins/HeaderFilter. h

T

5:/Projects/Tarena
AfehCrawlerteacher
fplugins/HeaderFilter.cpp

ES

® class HeaderFilter

AR RN L IE 1T

AR

75 B ::HeaderFilter2%

&
) T2
H #:
2015411 H20H

R A
1.0.0.1
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G:/Projects/Tarena/WebCrawler/teacher/plugins/MaxDepth.cpp
XH5%

SEE::MaxDepthZs

#include "Precompile.h"
#include "WebCrawler.h"
#include "MaxDepth.h"
#include "PluginMngr.h"
MaxDepth.cpp 5] H (Include) > & &:

R

® MaxDepth g _pluginMaxDepth
® \WebCrawler * g_app

MRS TR R

TRAHRIR

SEEH::MaxDepth2&

&
[FER
H#:
2015411 H20H

RRAR:
1.0.0.1

R

WebCrawler* g_app

82 FH RSP %o 52

MaxDepth g_pluginMaxDepth
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G:/Projects/Tarena/WebCrawler/teacher/plugins/MaxDepth.h 3

&%

75 B ::MaxDepth3
#include "Plugin.h"
MaxDepth.h 1] 5] H (Include) =< & &

G:/Projects/Tarena
MebCrawlerfteacher
fplugins/MaxDepth.h

'

Plugin.h

U P PR 7 2 SO B B 2 PR AR S 5 T T

ES

® class MaxDepth
BRAIRSEIGF

G:/Frojects/Tarena
MehCrawlertteacher
fplugins/MaxDepth.h

T

G /ProjectsTarena
MebCrawlerteacher
fplugins/MaxDepth.cpp

TEHR
7 B ::MaxDepth3

&
FMER
H#:
2015411 H20H

RRAR:
1.0.0.1
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G:/Projects/Tarena/WebCrawler/teacher/plugins/SaveHTMLToFile

cpp XH&%

S SaveHTMLToFile

#include "Precompile.h"
#include "WebCrawler.h"
#include "SaveHTMLToFile.h"
#include "PluginMngr.h"
#include "Http.h"
SaveHTMLToFile.cpp 15| H (Include) 5% % Al

ZE

® SaveHTMLToFile g_pluginSaveHTMLToFile
® WebCrawler * g_app

DR/ TR R

VEYHEIR
P SaveHTMLToFile2

e
FIMEN
H3#:
20154F11 H20H

RRAR:
1.0.0.1

R

WebCrawler* g_app

82 AR PP 3

SaveHTMLToFile g pluginSaveHTMLToFile
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G:/Projects/Tarena/WebCrawler/teacher/plugins/SaveHTMLToFile
h XH5%

75 B ::SaveHTMLToFile
#include "Plugin.h"
SaveHTMLToFile.h 15| (Include) % & &l

G:/Frojects/Tarena
AlebCrawlerteacher
fpluginsSaveHTMLToFile. h

'

Plugin.h

U P PR 7 2 SO T B 2 PR AR S 5 T T

G:/Frojects/Tarena
MehCrawlerfteacher
fplugins/SaveHTMLToFile. h

T

G /ProjectsTarena
AtebCrawlerteacher
fplugins/SaveHTMLToFile.cpp

%
® class SaveHTMLToFile
X ARFR 1055 &5 A 11

VEANFR
7 i ::SaveHTMLTOFileZ&

&
) T2
H #:
2015411 H20H

R A
1.0.0.1
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G:/Projects/Tarena/WebCrawler/teacher/plugins/SavelmageToFil

e.cpp X%

S ::SavelmageToFiles

#include "Precompile.h"
#include "WebCrawler.h"
#include "SaveImageToFile.h"
#include "PluginMngr.h"
#include "Http.h"
SavelmageToFile.cpp 151 H (Include) 5% & [&:

ZE

® SavelmageToFile g_pluginSavelmageToFile
® WebCrawler * g_app

DR/ TR R

TRAHRIR

S SavelmageToFile

e
FIMEN
H3#:
20154F11 H20H

RRAR:
1.0.0.1

R

WebCrawler* g_app

82 FH AR PP 3 B

SavelmageToFile g_pluginSavelmageToFile
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G:/Projects/Tarena/WebCrawler/teacher/plugins/SavelmageToFil

e.h XHE&%

75 Bf::SavelmageToFile
#include "Plugin.h"
SavelmageToFile.h 5] H (Include) 2% & &

G:/Frojects/Tarena
MehCrawlerfteacher
/plugins/SavelmageToFile.h

l

Plugin.h

U P PR 7 2 SO T B 2 PR AR S 5 T T

G:/Frojects/Tarena
MehCrawlerfteacher
/plugins/SavelmageToFile.h

T

5:/Projects/Tarena
AfehCrawlerteacher
fpluginsSavelmageToFile. cpp

ES

® class SavelmageToFile
BIGXE77 1

AR

75 BH::SavelmageToFile3

&
) T2
H #:
2015411 H20H

R A
1.0.0.1
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G:/Projects/Tarena/WebCrawler/teacher/src/BloomFilter.cpp X
2%

S BloomFilter2

#include "Precompile.h"
#include "WebCrawler.h"
#include "BloomFilter.h"

BloomFilter.cpp 151 H(Include) 5% & E:

— ) == g
EI =

TRAHRIR

SE3:BloomFilter2

1E&:
EYmEl
H#A:
20154E11 A 20H

R A
1.0.0.1
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G:/Projects/Tarena/WebCrawler/teacher/src/BloomFilter.h 3Xf4&

*%

75 B ::BloomFilterZ%

#include "UrlFilter.h"
#include "Hash.h"
BloomFilter.h 5] H(Include)>x 5 &l

U P PR R A2 SO LA B3 (R I 2 S A 5T 1

:/Projects/Tarena
SebCrawlerfteacher
fsro/BloomFilter.h

ES

® class BloomFilter

G:/Frojects/Tarena
MebCrawlerfteacher
ferc/BloomFilter. b

[\

UrlFilter.h

Hash.h

/N

G:/Projects/Tarena
MebCrawlerteacher
fsrefBloomFilter.cpp

5:/Projects/Tarena
MebCrawlerteacher
ferciMain. cpp

TRARIR

75 B ::BloomFilter=%

&
FMER
H#:
2015411 H20H

RRAR:
1.0.0.1
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G:/Projects/Tarena/WebCrawler/teacher/src/Configurator.cpp 3
%

S Configurator3$

#include "Precompile.h"
#include "WebCrawler.h"
#include "StrKit.h"
Configurator.cpp 5] F(Include) 2% & K:

TRAHRIR

Sz Configurator

1E&:
EYmEl
H#A:
20154E11 A 20H

R A
1.0.0.1
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G:/Projects/Tarena/WebCrawler/teacher/src/Configurator.h 3Cf4

2%

7 1 ::Configurator2%

P e 7m 12 SO LA B ] 45 AR R e S A 51

S

® class Configurator
V=4

TRAHHIR

75 B ::Configurator2

&
e

H #A:
20154F11H20H

R A
1.0.0.1
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G:/Projects/Tarena/WebCrawler/teacher/src/DnsThread.cpp X
2%

SZ::DnsThread

#include "Precompile.h"
#include "WebCrawler.h"
DnsThread.cpp (#)5| FH(Include)>% %

TRAHRIR

SE3:DnsThread2s

1E&:
FINEN
H#A:
20154E11 A 20H

hRAR:
1.0.0.1
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G:/Projects/Tarena/WebCrawler/teacher/src/DnsThread.h Xf4&

*%

75 B::DnsThread 2%

#include "Thread.h"
DnsThread.h 75| A (Include)>< & &:

G:/Projects/Tarena
AMehCrawlarfteacher
fercf/DnsThread.h

'

Thread. h

U P PR R A2 SO LA BT 45 (R A 2 S A 5 1

%

® class DnsThread

ARz

=t
3

AR

7 B :DnsThread2&

e
2
H#:
20154F11 A 20H

R A
1.0.0.1
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G:/Projects/Tarena/WebCrawler/teacher/src/Hash.cpp X#H&%

S Hash2&

#include "Precompile.h"
#include "Hash.h"
Hash.cpp 51 I (Include) % £ [

TRAHHIR

SEIHash2:

&
EEEX

H #A:
20154F11H20H

hRAR:
1.0.0.1
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G:/Projects/Tarena/WebCrawler/teacher/src/Hash.h &%

75 B ::Hash2&
L PR FRR R 2 S A L B A 3 A R SR 5 T T
G:/Frojects/Tarena

MebCrawlerfteacher
fercfHash b

AN

G:/Projects/Tarena
SebCrawlerfteacher
ferc/BloomFilter.h

G:/Projects/Tarena
MebCrawlerfteacher
fsrcfHash.oepp

/N

G /ProjectsTarena
MebCrawlenteacher
fsrefBloomFilter.cpp

G:/Projects/Tarena
MebCrawlenteacher
FsrofMain. cpp

K
® class Hash
IG5 7%

YRR
75 B ::Hash2k

&
[FER
H#:
2015411 H20H

RRAR:
1.0.0.1
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G:/Projects/Tarena/WebCrawler/teacher/src/Http.h &%

JE X ::HttpHeaderZS All::HttpResponse &
#include "Url.h"
Http.h 5] F (Include) 2% & [

G:/Projects/Tarena
MebCrawlerteacher
fsrc/Http b

Lrl.h

U P PR R A2 SO LA B3 (R I 2 S A 5T 1

el AN

G:/Projects/Tarena
MebCrawlerteacher
ferciHitp.h

G:/Projects/Tarena G:/Projects/Tarena G:/Projects/Tarena
AebCrawleriteacher AebCrawleriteacher AvebCrawleriteacher
fsrefSocket.h folugins/HeaderFilter. cpp /plugins/SaveHTMLToF ile. cpp

G:/Projects/Tarena
MvebCrawleriteacher
/plugins/SavelmageToFile.cpp

Gi/Projects/Tarena
AebCrawlerfteacher
fsro/RecyThread.cpp

Gi/Projects/Tarena Gi/Projects/Tarena
AebCrawlerteacher AebCrawlerteacher
/stc/Socket.cpp fsrciWebCrawler. cpp

x

® class HttpHeader

BEXAAERT PRI % ...

® class HttpResponse
L AE 7 D iR

AR

€ M ::HttpHeaderZ$ F1::HttpResponse 2

EH:
ESEN
H 3

201511 H20H

R A
1.0.0.1
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eV

class HttpHeader

R SCAS AR S o e B, Sk
HttpHeader 1 HE

HttpHeader

+ m_statusCode
+ m_contentType

KRR
string | m_contentType eyt
int | m_statusCode RS
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G:/Projects/Tarena/WebCrawler/teacher/src/Log.cpp XH4&%

SE:Log
#include "Precompile.h"
#include "WebCrawler.h"

Log.cpp F5] A (Include)=< & &:

TRAHRIR

SEP::Logs

&
F3uEl
HE#H:
20154F11H20H
hRAR:
1.0.0.1
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G:/Projects/Tarena/WebCrawler/teacher/src/Log.h XH5%

75 B ::Log2&

I s 12 SO L ] 45 A AR e SO ARSI T T

S

® class Log
H.&

TRAHHIR

7 Logds

1E&:
el
HH#i:
20154E11 A 20H

R A
1.0.0.1
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G:/Projects/Tarena/WebCrawler/teacher/src/Main.cpp X4&%

& X mainR

#include "Precompile.h"

#include "WebCrawler.h"

#include "BloomFilter.h"

Main.cpp 15| H (Include) 2% & &l

e— czzl Q=T
T,

BRE

® static void showVersion (void)
EIRA T

@ static void splashScreen (void)
2 ) i [

® static void showUsage (string const &cmd)
SN 77

® int main (int argc, char *argv[])
EFEA [T %7

ZE

® BloomFilter g_filter
® WebCrawler * g_app = new WebCrawler (g_filter)

MRS FHI 5

YRR
E X main R

(=H
B T2
H#:
2015411 H20H

R A
1.0.0.1

BB

int main (int argc, char * argv[])
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HEFEN H BR %

IR [EAE:

EXIT_SUCCESS HEFE R IR

EXIT_FAILURE R I MOE

¥
in argc AT SEAH
in argv TS HE

2% WebCrawler::exec(), WebCrawler::init(), showUsage(), showVersion() , PA % splashScreen().

66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110 }

BRI FH A

{

// RBURREAEAT, YA Ey

bool daemon = false;

/[ fERTaEAT T
char ch;

while ((ch = getopt (argc, argv, "vdh")) !'= -1)

/] L. ..
switch (ch) {
/] AV
case 'v':
/] RIRIRAEE
showVersion ();
return EXIT SUCCESS;

// Hd

case 'd':
// VAKE RIERIEAT
daemon = true;
break;

// NhEE?

case 'h':

case '?':
// B AE U5
showUsage (argv[0]);
return EXIT SUCCESS;

// AFE
default:
/1 BoRAEE
showUsage (argv[0]);
return EXIT FAILURE;
}

// SRR F)E

splashScreen ();

/1 HIEACR IR PR 5

g app->init (daemon) ;

// PAT Z B AR

g app->exec ();

return EXIT SUCCESS;
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UrlQueues::clearRawlrl

Socket::sockfd

| UrlQueues:emptyRawlrl |

I UrlQueues:emptyDnsUr ‘

UrlQueues::fullRawlr

UrlQueues: - fullDnsUr

WehCrawler exec

UrlQueues:: sizeRawl

I WebCrawler: sigalrm

Multilo:: del
Multilo: weait

UrQueues:: sizeDnsUr

WebCrawler:initTicker

- Log:printf

Strkit::stroat

Pluginhingr::load

WebCrawler:initDaemon
| |

WebCrawler:init
.

—| WyebCrawler:initMaxFiles

main showllsage ‘

show'ersion

WyebCrawler initDins
Thread::start :I Thread::run

WebCrawler:initSend
splashScreen

J Fluginkingr::invakeUrPlugins |

| WebCrawler:initSeeds UrlQueues:: pushRawUrl o
UrlFilter::exist

Rawlrl::normalized
Configurator:load

static void showUsage (string const & cmd)[static]

ST YIN LI DIRrS
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e 2

in | cmd R

2% H main().
49 {
50 cout << endl;
51
52 cout << "f¥E: " << cmd << " [-v|-d|-h]" << endl;
53 cout << "IEM: -v - RAUSE" << endl;
54 cout << " -d - BElER" << endl;
55 cout << " -h - #HEER" << endl;
56
57 cout << endl;
58 }

XX AN B o R A

static void showVersion (void ) [static]

WIRIAME B
2% H main().

15
16
17
18
19
20
21
22 '}

cout

cout
cout

cout

<<

<<
<<

<<

endl;

v EE 1.0 iR << endl;
"REUITAE  (C) 2015 KRBT << endl;

endl;

A B ok AR

static void splashScreen (void ) [static]

7R i ) T
27 H main().

25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

cout << endl;

// T SR

ifstream ifs ("WebCrawler.scr");

/1 F R
if (ifs)

{

/] ATFHE

string line;

// 3BAT R T SO A R SCA
while
// AT ENE bR H

cout << line << endl;
/ /R P T ST AT NI

ifs.close ();

(getline (ifs, line))

showl)sage |jef——

Friain

showiersion  je—

rain
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41
42 /1 ATEREAT

43 cout << endl;
44 )
TR IXA BR B G R A
splashScreen (—— main
A3 B Yl B

WebCrawler* g_app = new WebCrawler (g filter)

82 AR PP %o 52

Z % H Multilo::add(), Multilo::del(), UrlQueues::extractUrl(), UrlQueues::fullDnsUrl(),
UrlQueues::fullRawUrl(), BloomFilter::hash(), PluginMngr::load(), Configurator::load(),
Multilo::Multilo(), UrlQueues::popDnsUrl(), UrlQueues::popRawUrl(), Log::printf(),
UrlQueues::pushDnsUrl(), UrlQueues::pushRawUrl(), Socket::recvResponse(), DnsThread::run(),
SendThread::run(), RecvThread::run(), Socket::sendRequest(), WebCrawler::sigalrm(), Thread::start() ,

PL A2 Multilo::wait().

BloomFilter g_filter
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G:/Projects/Tarena/WebCrawler/teacher/src/Multilo.cpp XH4S%

SEFL::Multilok
#include "Precompile.h"
#include "WebCrawler.h"

Multilo.cpp 5] i (Include)>% £

TRAHRIR

SEE:MultiloZ

&
F3uEl

HE#H:
20154F11H20H

hRAR:
1.0.0.1
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G:/Projects/Tarena/WebCrawler/teacher/src/Multilo.h X{4F&%

7 B ::MultiloZ

I s 12 SO L ] 45 A AR e SO ARSI T T

e
n

S

® class Multilo

ZHA S ]

TRAHHIR

7 B MultiloZt

1E&:
el
HH#i:
20154E11 A 20H

R A
1.0.0.1
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G:/Projects/Tarena/WebCrawler/teacher/src/Plugin.h

5E M :Plugindz 128
I T F 7 1 S A L B R R R R e S S T

,//

G:/ProjectsiTarena
AebCrawlerteacher
farc/Plugin.h

N

G:/Projects/Tarena

G:/Projects/Tarena

G:/Projects/Tarena

G:/Projects/Tarena

G:/Projects/Tarena

G:/Projects/Tarena

fplugins/DomainLimit. cpp

fplugins/HeaderFilter.cpp

fpluginsMaxDepth.cpp

fplugins/SaveHTWLToFile.cpp

MebCrawlerfteacher AfebCrawler/teacher MyebCrawler/teacher MebCrawler/teacher AebCrawlerfteacher MvebCrawler/teacher
Jarc/Pluginhngr.cpp /plugins/DomainLimit. b /pluginsHeaderFilter.h /pluginsMaxDepth.h /plugins/SaveHTMLToF ile.h /plugins/SavelmageToFile.h
f r | T T
G:/Projects/Tarena G:/Projects/Tarena G/ProjectsiTarena G:/Projects/Tarena G:/Projects/Tarena
AebCrawleteacher MMehCrawlerteacher AebCrawlettteacher AMehCrawlet/teacher AvebCrawlertteacher

Iplugins/SavelmageToFile.cpp

S

® class Plugin

wrFZ

TRAHHIR

€ S ::PlugindZ M35

EH:
[EER
H 3

20154F11H20H

RRAR:
1.0.0.1
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G:/Projects/Tarena/WebCrawler/teacher/src/PluginMngr.cpp 344
2%

SEHL::PluginMngr&

#include "Precompile.h"
#include "WebCrawler.h"
#include "Plugin.h"
#include "StrKit.h"

PluginMngr.cpp 1151 F (Include) 5% % K]

TEHEIR
S PluginMngra

1E&:
EYmEl
H#A:
20154E11 A 20H

R A
1.0.0.1
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G:/Projects/Tarena/WebCrawler/teacher/src/PluginMngr.h X4

*%

75 B ::PluginMngr3s

VI s 12 SO L ] 45 A AR e SO ARSI T T

S

® class PluginMngr
T E P 7

TRAHHIR

7 B ::PluginMngr2&

&
e

H #A:
20154F11H20H

R A
1.0.0.1
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G:/Projects/Tarena/WebCrawler/teacher/src/Precompile.h X4

*%

i 7k S

#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
Precompile.h

Uk P PR A2 SO LA BT 43 (R A R 2 S A 5

<unistd.h>
<fcntl.h>
<strings.h>
<pthread.h>
<signal.h>
<dlfcn.h>
<netdb.h>
<regex.h>
<errno.h>
<sys/time.h>
<sys/epoll.h>
<sys/resource.h>
<sys/socket.h>
<netinet/in.h>
<arpa/inet.h>
<stdlib.h>
<stdarg.h>
<string.h>
<iostream>
<fstream>
<sstream>
<vector>
<list>

<map>

7151 F (Include) 2% £ K-

a2y

T Sk SO

1EH:
ESEN
H 3

20154F11H20H
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hRAR:
1.0.0.1
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G:/Projects/Tarena/WebCrawler/teacher/src/RecvThread.cpp X
%

S RecvThread2

#include "Precompile.h"
#include "WebCrawler.h"
#include "RecvThread.h"
#include "Socket.h"
RecvThread.cpp 151 H(Include) =< % K:

I — Loy ———

TRAHRIR

SEPRecvThread2k

&
F3uEl

HE#H:
20154F11H20H

RRAR:
1.0.0.1
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G:/Projects/Tarena/WebCrawler/teacher/src/RecvThread.h 4%
%

75 B ::RecvThread2$
#include "Thread.h"
RecvThread.h 5] H(Include)>x 5 &l

G:/Projects/Tarena
AMehCrawlarfteacher
ferc/RecyThread. h

'

Thread. h

U P PR 7 2 SO B B 2 PR AR S 5 T T

G:/Projects/Tarena
S ebCrawlerfteacher
fercf/RecyThread. b

/N

ES

® class RecvThread

e egi

G:/Projects/Tarena
MebCrawlerteacher
fsrefHecvThread. cpp

5:/Projects/Tarena
MehCrawlerteacher
fsrciWebCrawler.cpp

YRR
75 B ::RecvThread2k

&
FMER
H#:
2015411 H20H

RRAR:
1.0.0.1
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G:/Projects/Tarena/WebCrawler/teacher/src/SendThread.cpp 3£

&%

SEF::SendThread2&

#include "Precompile.h"
#include "WebCrawler.h"
SendThread.cpp 5] A (Include)=x % K

TRAHRIR

e3P SendThread 2%

1E&:
FINEN
H#A:
20154E11 A 20H

hRAR:
1.0.0.1
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G:/Projects/Tarena/WebCrawler/teacher/src/SendThread.h X4

2%

7 BH::SendThreadz
#include "Thread.h"

SendThread.h )5] H(Include)>x & &l

G:/Projects/Tarena
AMehCrawlarfteacher
ferofSendThread. h

'

Thread. h

U P PR R A2 SO LA BT 45 (R A 2 S A 5 1

%

® class SendThread

AR

7 A :SendThread3%

e
2
H#:
20154F11 A 20H

R A
1.0.0.1
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G:/Projects/Tarena/WebCrawler/teacher/src/Socket.cpp XH4S%

SZH::SocketZs

#include "Precompile.h"
#include "WebCrawler.h"
#include "Socket.h"
#include "StrKit.h"
Socket.cpp #1451 F(Include) =% % K

TRAHHIR

SEH:SocketZ

1E&:
EYmEl
HH#i:
20154E11 A 20H

R A
1.0.0.1
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G:/Projects/Tarena/WebCrawler/teacher/src/Socket.n X4&%

75 B ::SocketZ

#include "Url.h"
#include "Http.h"
Socket.h #1351 F(Include)z< & K

G:/Frojects/Tarena
AMebCrawlerfteacher
fercfSocket b

\

Http.h

/

Lrl.h

P s 12 SO B a5 (R e SO ARSI T

G:/Prajects/Tarena
AebCrawlerteacher
ferofSocket b

G:/Projects/Tarena
MebCrawlerteacher
fsroiRecvThread. cpp

G:/Prajects/Tarena
MebCrawlerfteacher
fsroisocket. cpp

:/Projects/Tarena
MebCrawler/teacher
ferciiebCrawler. cpp

x

® class Socket

EZF

a2y

75 HH::Sockets

&
ENEX

H #:
20154E11H20H
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hRAR:
1.0.0.1

177



G:/Projects/Tarena/WebCrawler/teacher/src/StrKit.cpp X45%

S StrKitk

#include "Precompile.h"
#include "StrKit.h"
StrKit.cpp #7151 I (Include)>% £ [

VEYRHER
SISt

&
EEEX

H #A:
20154F11H20H

hRAR:
1.0.0.1
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G:/Projects/Tarena/WebCrawler/teacher/src/StrKit.h X4&%

7 B StrKit2s
b P 7R 2 S T 4w D) P A s e S5 T

G:/Projects/Tarena
AWebCrawleriteacher
fsrefStriit.h
/ ‘ \
Gi/Projects/Tarena GiiProjectsTarena G/Projects/Tarena GiiProjectsTarena G/ProjectsiTarena GiiProjects/Tarena G/Projects/Tarena
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ferc/Configurator.cpp ferefPluginhngr.cpp IsrcfSocket.cpp ferc/Strkit.cpp fercfUrl.cpp fercAldehCrawler.cpp fplugins/DomainLimit.cpp
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SZHL: Thread i 5 724

#include "Precompile.h"
#include "WebCrawler.h"
#include "Thread.h"
Thread.cpp 5] H(Include) 5% & E:
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® class Thread
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SEHL - RawUrlIZ5f1::DnsUrlZs
#include "Precompile.h"
#include "Url.h"
#include "StrKit.h"
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7 B ::RawUrlZ4F0::DnsUrl 2
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® class RawUrl
® JFip4r— K777 class DnsUrl
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® class UrlFilter
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#include "Precompile.h"
#include "WebCrawler.h"
#include "UrlFilter.h"

UrlQueues.cpp 15| FH(Include) =< % K
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#include "Url.h"
UrlQueues.h ) 5] H (Include) < & [&l:

G:/Projects/Tarena
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#include "Precompile.h"
#include "WebCrawler.h"
#include "RecvThread.h"
#include "Socket.h"
#include "StrKit.h"
WebCrawler.cpp 5] FH(Include)>x % Kl
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#include "Log.h"

#include "Configurator.h"
#include "MultiIo.h"
#include "PluginMngr.h"
#include "UrlQueues.h"
#include "DnsThread.h"
#include "SendThread.h"

WebCrawler.h 15| F(Include) < % K:
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® class WebCrawler
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® WebCrawler * g_app
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ZEHH

WebCrawler* g_app

JSL PR PP 3 4

Z % H Multilo::add(), Multilo::del(), UrlQueues::extractUrl(), UrlQueues::fullDnsUrl(),
UrlQueues::fullRawUrl(), BloomFilter::hash(), PluginMngr::load(), Configurator::load(),
Multilo::Multilo(), UrlQueues::popDnsUrl(), UrlQueues::popRawUrl(), Log::printf(),
UrlQueues::pushDnsUrl(), UrlQueues::pushRawUrl(), Socket::recvResponse(), DnsThread::run(),
SendThread::run(), RecvThread::run(), Socket::sendRequest(), WebCrawler::sigalrm(), Thread::start() ,

PLK Multilo::wait().
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