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1.1 &N

X2—mAIIXE, BINaFSER Erlang, X2, BERERIT—LRERINEE,
MAZFTERAAT . BRIBMWHRSE L manual*, RAXEERIER, IRTUE
Erlang ABXEVBFEPEHBINZE<Erlang ZEFM>PEEE.

BIRIRZAZE—REMITEN, MEMRTRFEENEESNBE, AIAFBER, BHA
FREMRB—TBLUNALZAR,

1.2 Heh@E

XEABITUT/ I ThE:
o« TE
AHEEIRAME (cache/throw)
BOERE (Enes)
THHIEEANE
SIEIEPS
557 00EEEE, UR/HE port ECIBSHRNNRY, BR, B—LERSh=s
mHBEXNaE, <EiRFasS>
BB/ Erlang BE (80, STHAME)
*F OTP BV EI AT BT, XF Mnesia HIBENESRAES LKA,
Erlang PRV R,
BT,



2. Ihz%wE

2.1 Erlang Shell

AZHHINRERRHE— TSI TREBIH—T Shell, Unix M Linux BRZH,
Windows FHE— TSR T. URT, Erlang BBEBSSHIShell, {RIMUEES
—L, \iZ2RBE Erlang IBFRHE (B17) B, UEBRE T4, (see shell(3)), R
LRSI A1 S 1TRRIFReS, HiasA erl, MUBaErlang Shell(# Linux ¥ Unix
3),

% erl
Erlang (BEAM) emulator version 5.2 [source] [hipe]

Eshell V5.2 (abort with 7G)
1>

DA Shell PIGIN"2 + 5.", BITBREWRTEEEIN.

1> 2 + 5.
7
2>

£ Windows @, Shell RUBIIXNE Erlang Shell BYEARFIF.

IROJEERIM Erlang shell BRIBITS (W 1> 2>), ENILUERNSIRIR2 + 52
7! BNMHETIR, RNAZEE — TR . "H—TOFERERIFEVEANA . WRIRE
shell A TEARIVRTS, EBHEY shell B, {RILLEITHNBEZEE (backspace)
BRI, BEY7E shell PHBRDBMFGSEVIOIN. (See the chapter "tty -
A command line interface"#£ ERTS AFA%),

OER: MREZDERNPURABAD, B2ITSHARIESN) .
DEBI TS HES RNTE,

2> (42 + 77) * 66 / 3.
2618.00

X, INIUBRWESSREA(*) . BRE(/)BRE, MEBEEESHPNRZE—H (See



the chapter "Arithmetic Expressions" in the Erlang Reference
Manual),.

IR Erlang R4 Erlang shelli&#iA Control-C, {RGERW TEYEIL

BREAK: (a)bort (c)ontinue (p)roc info (i)nfo (1)oaded
(v)ersion (k)ill (D)b-tables (d)istribution

Q

o®

HA"a"ORYE Erlang R%t.
S—MRE Erlang RABVSERRIA halt () :

3> halt().

[)
“©

2.2 RRFRH

XBZ—T Erlang /2R, EA—TEENRES[LERA— T2 tut. erl B9
(X2 tut. erl I—RBREZE, ANF2RENXHS erl HEE—TBXT) . WRFEEH
1E, IFVRIEEsORESZIF Erlang B4, XORUHINALZBS S %, COYLUSTULIREINK
B, iHhSEkEE=L, (See the chapter "The Erlang mode for Emacs"
in Tools User's Guide), REEEEA], MOABILUREIRIBIIERTTE. T
BRI EH A

-module(tut).
-export([double/1]).

double(X) ->
2 * X.

REWBEXERAB2ARKR—THIEHN, —=) LBRIMNBOSLREXTFaIRTNSE. &
MNEREXTIEF. TLUETENRI Erlang shell FEIATEAIERSED

3> c(tut).
{ok, tut}

{ok, tut }SIFIRmERID. WRERR "error", {RIBERRANANHRICERT . X



BIVEIRER IR LIR—LEXTUTUERRINBES, MRIIRIT SRS, S5
ABulo

DB T TES,

4> tut:double(10).
20

10 BYEHIZ 20, BIEH.
MAERN O LR EEENRIRT. Erlang BEEEXHD, FINXEHES—
Erlang &3k (Module) , EXHPHIE—IT, EIRBENVERBVZFR(See the

chapter "Modules" in the Erlang Reference Manual),

-module(tut).

XEIRBA VERRIRZE tut, FRERNTEEN". ", SHERRBINGR, HIRIE
RERZHU" . er " RT B2, ERMNBIFP, XEHERZH tut.erl, BRIMEBS—T
BEHRBVRE, BAVEREE, B3 N2 (SH) . L

4> tut:double(10).

ERERNIEA tut BRPEY double R, FHERA"10"HASEH,

B 17T

‘-export([double/l]).

703 tut WRBE—T2MN double BYRE, HEFE—TSH(EBRNBIBIFINR
X), ETRHEIUE tut BWRUIMRIER ., BZRFXTEZEENRE, HIEEITIE, N
ZBRREIEX—{TEEmn". .

TESE—TESFRIF, —THZFOMTE(2: 489MTE 4*3*%2*1), BN
tutl.erl PN TEEUNE,

-module(tutl).
-export([fac/1]).



fac(l) ->
1;
fac(N) ->
N * fac(N - 1).

IFX T

5> c(tutl).
{ok,tutl}

DTS 4 BUMSR,

6> tutl:fac(4).
24

03 1BVMNSRZ 1o ERRNU—T"; "BREX—ED, XRBAXTRHEEER. F_8
D

fac(N) ->
N * fac(N - 1).

WEANBINSRZ: NSN - 1HIMFEEVFEIR(N! = N * (N - 1)!), E=XED
" "R, IRAARESEHRESD T .

—TRHFTUBDTSH LB R tutl &R, i EREEERR,

-module(tutl).
-export([fac/1l, mult/2]).

fac(l) ->
1;
fac(N) ->
N * fac(N - 1).



mult(X, Y) ->
X *Y,

AR, BIENEY BT -export 17, HFEFEXFE—THFERTSHNIRFSR,
miE:

7> c(tutl).
{ok, tutl}

LR

8> tutl:mult(3, 4).
12

FEFIFONEIEREE, AREDERBEPIVSEN, X, YRIUBEE, TEEFE
IWIERE (see the chapter "Variables" in the Erlang Reference
Manual), FI0ZETPLZE Number, ShoeSize, Age&FZ,

2.3 ¥ (Atoms)

T2 Erlang PHSB—TEUEXE, TFUNEFEFL(See the chapter "Atom"
in the Erlang Reference Manual), $lul: charles, centimeter, inch, T
FRE-TEENRF, HEAAEHAR. IAMREETUFE—TE.

SEET—E/F (X tut2.erl) AFIBE Y IBMEXR TR IT K,

-module(tut2).
-export([convert/2]).

convert(M, inch) ->
M/ 2.54;

convert(N, centimeter) ->
N * 2.54.

iE:

9> c(tut2).
{ok, tut2}



10> tut2:convert(3, inch).
1.18110

11> tut2:convert(7, centimeter).
17.7800

NFNEBEABZNERT, BIBIRY IR,
SEWERERNEA centimeter F inch DISMISELE convert REESREH 4o

13> tut2:convert(3, miles).

=ERROR REPORT==== 28-May-2003::18:36:27 ===
Error in process <0.25.0> with exit value: {function clause, [{tut2,convert,
[3,miles]},{erl eval,expr,3},{erl eval,exprs,4},{shell,eval loop,2}1}
** exited: {function clause, [{tut2,convert,[3,miles]},
{erl eval,expr,3},
{erl _eval,exprs,4},
{shell,eval loop,2}]1} **

convert REHVR T EOEAR T ENDHR, FEXERNIBER"niles " REDRAp,
Erlang RATTALE (match)E—TOR, FIUFENERE—TEBIRER

function clause, FEMVEILEERRE, AIHHEI—T, MATUBEERRE
FERBHIE ™S Y

2.4 7T

D tut2 EEEAE— T RENERENS. ZIR:

tut2:convert(3, inch).

ERA 3 RURTNBMUA? HE 3 BEK, BUIRIEERMERT? AT Erlang B—T
TEIEENEE—E, HEEZEE—L, XTHRRITA (tuples), JTA
A" {"F0" } " ERESREY,

FIMEAITUE{inch, 3}%RRR3IEY, HlU{centimeter, 5}RRR5EXK., W
UBNE—THVER, BEXKEBRMEY, R2ZIMRA (X2 tut3.erl),

-module(tut3).
-export([convert length/1]).



convert length({centimeter, X}) ->
{inch, X / 2.54};

convert length({inch, Y}) ->
{centimeter, Y * 2.54}.

PIFFIN -

14> c(tut3).

{ok, tut3}

15> tut3:convert length({inch, 5}).

{centimeter,12.7000}

16> tut3:convert length(tut3:convert length({inch, 5})).
{inch,5.00000}

AR 1617, BRIV S EIYRIBANENXK, FHECRRORERNVE, IHHEIREE, REVSHD
JURB—TRYFAVROE, BERZ, RB—T 16 THRBRATITIEAY, BLERE
BZ#{inch, 5}, 2% —"1"5 convert length E—OHRITRNSHE, 10:

convert length({centimeter, X})EATAN{centimeter, X}5{inch, 5},
ITE2, BANKT—D3R, %0, convert length({inch, Y}), YB2I5E, FICHE
So

BNER CENTABRBOER, NITHIUERZE D, RITBE2/DET. 10,
RE—THEFR EAREMERE, FEMNIUXITE,

{moscow, {c, -10}}
{cape_town, {f, 70}}
{paris, {f, 28}}

—ETTARB—TEEIRN. BARTADPHERFAN ‘TR FiAEtE{moscow, {c, -
10}, sTE 12 moscow, T2 2{c, -10}, REZIE cNEBHRENEKE
(Centigrade or Celsius), fifENEEKE (Fahrenheit),

2.5 IR

ETFTELERTBER—E, BUIREBRE—TIIR—AFEVRIG, SIRE Erlang PRIE
7[R ] R, W— T AEEMIEEISIRY AR X AFEY:

[{moscow, {c, -10}}, {cape town, {f, 70}}, {stockholm, {c, -4}},
{paris, {f, 28}}, {london, {f, 36}}]



AR, XTIRRBK, TEBEA—TLE. &XAR, Erlang IRFDHDBIT, NiF, AT
MUTET I HBHPEESL D KD -

—TMRERINBRIIRNIDEZER" | " XERIFA—T shell doayfl3#i5ieA,

18> [First |TheRest] = [1,2,3,4,5].
[1,2,3,4,5]

19> First.

1

20> TheRest.

[2,3,4,5]

BUMER | RO PRIIRPAVE— T TTRAEEHITR. (First G2 1 XTE, TheRest &Y
BRI(2,3,4,5])

B—PHIF:

21> [E1l, E2 | R] = [1,2,3,4,5,6,7].
[1,2,3,4,5,6,7]

22> E1.

1

23> E2.

2

24> R.

[3,4,5,6,7]

XEFNEER | IRERMIIRPEFERRTITR. IR, WRBIHABEMNIIRPIFRIES!
ROPEXBTETHEINTRING, BNEEE—THER. B2 ERIIRPRBEITRINT
il

25> [A, B | C] = [1, 2].
[1,2]

26> A.

1

27> B.

2

28> C.

[]

FENMERTF, RIEBITHNEER, MAZEHNERBNESE: Frist,

-9 -



TheRest,E1,E2,R,A,B,C, BRETEETCN LT (YERBE) 3,

ATERBEXTE-E, BRXITEEGRES.
TENBIFERBIIUTELIIRIKE

-module(tut4).
-export([list length/11).

list length([]) ->
0;

list length([First | Rest]) ->
1 + list length(Rest).

PRIF (ST tutd . erl) FEMAR :

29> c(tut4).

{ok, tut4}

30> tut4:list length([1,2,3,4,5,6,7]).
7

(=]
/N

A

]
=

WE—R, H=

.

list length([]) ->
0;

— T EIIRNKEBRNIZE 0,

list length([First | Rest]) ->
1 + list length(Rest).

BIRIMKE, 2 First SERTERNKEZS,

Bl1 + RestBVKE,

(NERFE: IHRZ—TREELEN, SRETBBIDERBUILRE) .

BULEEPMROVERTTA, AHENREESP, HNT

IUBR“IER " EHHR" . =

BUIBERE—TRNNIREVRFEIHR, BIFZRIERIIR (BNEEERIZES PR

BY“8ER") o

Erlang HREFAFHEE, NMRZFNTLURE—TH ASCII FRFAMBYSIR, AT

- 10 -



57 [97,98,99148%F "abc", Erlang shell B“EE8R”, ©EHENRIUEMAIIRNA
=, FusmrriaL, W:

31> [97,98,99].
"abc

2.6 tRERREAPFM

Erlang BRIAMVERRBENNMI—LEE, L, ioBREBSRIHEMWMSIVLREIL/
RANREH, ELEXTIVERRIVER, TUARIE shell HapSTPERIDS erl
-man EHEIX—RUESIREE) erL Y, HENERP) . =HERIERS shell HiADD

A..
~ .

% erl -man io
ERLANG MODULE DEFINITION io(3)

MODULE
io - Standard I/0 Server Interface Functions

DESCRIPTION
This module provides an interface to standard Erlang IO
servers. The output functions all return ok if they are suc-

If this doesn't work on your system, the documentation is included as HTML
in the Erlang/OTP release, or you can read the documentation as HTML or
download it as PDF from either of the sites www.erlang.se (commercial
Erlang) or www.erlang.org (open source), for example for release R9B:

http://www.erlang.org/doc/r9b/doc/index.html

2.7 BRdEBRRELE

EXLEFIFH, BTREBNIZSTIHLE T . BT, TENIIF, Ba—"TER0ER
io:format REEVDE. IR, [ENHECHERILERE—F, RIMUE shell Bl
io:format R

32> io:format("hello world~n", []).

hello world

ok

33> io:format("this outputs one Erlang term: ~w~n", [hello]).

- 11 -



this outputs one Erlang term: hello

ok

34> io:format("this outputs two Erlang terms: ~w~w~n", [hello, world]).
this outputs two Erlang terms: helloworld

ok

35> io:format("this outputs two Erlang terms: ~w ~w~n", [hello, world]).
this outputs two Erlang terms: hello world

ok

BRE format/2(format %8 2 TSH) F#BRTIIR. F—TIRNFEZ2E""DPIIH,
ETYREZEFRL, BRI ~wiRERE_TSHPIINENTESR T . §T~n#HE—
THE1T. i0:format/2 REBEHRE—1ITF ok, WR—IDEIZITXIERNTENS. IE
WHETB Erlang R —HF, BREERNIHE, ©SEERE. XHAZ Erlang BIEIA,
XZ2—TRE8, Erlang B—ER2ABWIHIRTFLEER, ?icﬂ‘]’ﬁ\?_ TERT. B, B
MM —TES, BINTAEL io: format gElR, XM, FMTERBER i0: format =58
i, Erlang shell REHAZ/R.

2.8 — T ERNHF

DERA—TEXRIWBIFRNERNIEMMFIRNR. RERINTE—THRELF LRZHHEY
/meFEIJﬁo BELEERE, 8—LE2ERE. SEBINHEIIERRRERE, XREIEH
EEREE LR

%% This module is in file tuth.erl

-module(tut5).
-export([format temps/1]).

%% Only this function is exported

format temps([])-> % No output for an empty list
ok;

format temps([City | Rest]) ->
print temp(convert to celsius(City)),
format temps(Rest).

convert to celsius({Name, {c, Temp}}) -> % No conversion needed
{Name, {c, Temp}};

convert to celsius({Name, {f, Temp}}) -> % Do the conversion
{Name, {c, (Temp - 32) * 5 / 9}}.

- 12 -



print temp({Name, {c, Temp}}) ->
io:format("~-15w ~w c~n", [Name, Temp]).

36> c(tuth).

{ok, tut5}

37> tut5:format temps([{moscow, {c, -10}}, {cape town, {f, 70}},
{stockholm, {c, -4}}, {paris, {f, 28}}, {london, {f, 36}}1]).

moscow -10 ¢

cape town 21.1111 c

stockholm -4 ¢

paris -2.22222 ¢
london 2.22222 ¢

ok

ABRIEERRUONIETINZ8l. ER— FEIERBPIIAT —LEER, TRMUSHIE,
BHEARITER, AHREB IR -export([format_temps/1]). —TRBE

format temps/1X#, B—TRE RS (Llocal) R, ITTER tuts EERUSMNY
ZReEgiAial,

AR, SBNME shell PNKRESRE—1F, JI—TEKEIHE, BIHECIIRZRERITHS,

LIAIE—RIAA format temps BVBHR, City BES{E{moscow, {c,-10}}, Rest
R TIIRDFRIVTE . FTE2BRITARRE

print temp(convert to celsius({moscow,{c,-10}})).

XEBEANBR, BFA1EA convert to celsius({moscow, {c, -10}}){tRRE
print temp BV3#, UBNBXHETRA (nest) REHIHR, EIISMARBEINIHIT. Ft
4T convert to celsius({moscow, {c, -10}})FRO— 1 ELXZEEKIEN
{moscow, {c,-10}}, REFENIIT print_temp({moscow, {c,-10}}) .., R
convert_to_celsius BYT/EARAEAIBIERAIFPREIR conve rt_length REE—
B9,

print temp EELEVEAR io: format, FMEHN LBEETEARN—HF, FE~-15w A 15
OEAHSEFIED, HAXTT.

MAEBITAR format temp( Rest ?FUEU%%H,%E'JDBﬁMﬁ*MO XTI, w3

FHEBESPEBEIEE, (269, — @R, RIARERLN), By, @—
format temps REBRIAMA, JZ—I City Bi8{cape town, {f,70}}:XMH,

- 13 -



BEE, BMN—EXFHN, BERPIRTHR=[], USEHE T format_temp([]1)#
ILEe, EEBERETTF ok, ERER,.
2.9 TLEMITE., guard F{EME

BIIRP, BEEANRN\NEEEREREMAN. £ BRXTEBEUHEIRX—RZAN,
BNEBUAEIIRPEERAITE:

-module(tutb).
-export([list max/1]).

list max([Head|Rest]) ->
list max(Rest, Head).

list max([], Res) ->
Res;

list max([Head|Rest], Result so far) when Head > Result so far ->
list max(Rest, Head);

list max([Head|Rest], Result so far) ->
list max(Rest, Result so far).

39> c(tutb).

{ok,tut6}

40> tut6:list max([1,2,3,4,5,7,4,3,2,1]).
7

BEARBITXEERTEZ0IRE list max, BRETEHTEAEEIENSH. &
Erlang XEEHSRANZETEARTNRE . B(FT2EL 2R/ SHHE" XX LA
ERE, tLimXERE list _max/1 8] list_max/2,

AXBBABAH—TIROVAREE, fHXERAResult_so fat, list max/1 EEAEY
BRRAERIIRPE—TITR, HEIAB list max/2, IEFIRPRFRIVEMURIIZFRD
E—TRERBNSHESE, CENIF, B

list max([2,3,4,5,7,4,3,2,1],1) .. AREFINAEER list_max/1, HEE—
THIRE, HAHAEFECHFE—TIIRNARBHASE, BI1TEESIZA—TBIR. TR,
Erlang PRALIEXFREHDEVEIRE, BERAEHEMASIREXF N, HiEEEwRAE,.

£ list max/2 @, WHIIR, HHead > Result so far BIIHE, {EFMH Head KE
Result_so_far., £->ZRIIRESN, ®’D - - BNRSHEX TR ENFHFREEIHE,
SHITREELI T D BAI0UXFPHN, 0U guard(guard), WIR guard RE2 ‘' E'’

- 14 -



(BMRERN guard KW) , BISZHPITREE T—T8D . XPiER TR Head &
KFResult_so farBhid, BUERNTFFTFE., FIUBAIE T390, FHEEBE
FH guard,

—L6 quard PENEURERFE< W\F. > XF, == FF, >= XFEF, =< ©"FETF,
/= &RFTF, (see the chapter "Guard Sequences" in the Erlang
Reference Manual),

B CENERRBRAEIIRPIR/NENER, BINIREER < BRm'>'. (MImGH
ERHFHIRS, P list min:-)),

RICERABEAMEE - - T ZEETEWERBDP R —RMEIS? W EEFEEIY,
40: Result so far BT RBE. ARERN, BIMNEXRAA list max/2 BYEHE, &
M IT—THEWEREL, Result so far @XTMEREDR, HSHANBRERENEE,

S—TEL. E—TREMENSEZRER =, WREM = 5, BA—TIHNNEE
SHROIE, HETF 5 XTE. WREA—TIERYET, SHEM = 6, EMSAZERER. -

41> M = 5.
5
42> M = 6.

** exited: {{badmatch,6},[{erl eval,expr,3}]} **
43> M =M + 1.

** exited: {{badmatch,6},[{erl eval,expr,3}1} **
44> N =M + 1.

6

LEERERERE — AT R BH R ENIHREBEA.

45> {X, Y} = {paris, {f, 28}}.
{paris, {f,28}}

46> X.

paris

47> Y.

{f,28}

XEBAVER XVERET paris, mYIR{f,28}
SR, URBANLESERINPMEMEFENRE, BIISFRER:

- 15 -



49> {X, Y} = {london, {f, 36}}.
** exited: {{badmatch,{london,{f,36}}},[{erl eval,expr,3}]} **

TENIVRFRSEFENTRE, A7), EEEY list_max/2 B#, HNNILUXEFE:

list max([Head|Rest], Result so far) when Head > Result so far ->
New result far = Head,

list max(Rest, New result far);

XIFREE AR L,
2.10 EBKFIIR
iLfE, | IAREEPIRDPINE—TITE.

50> [M1|T1] = [paris, london, rome].
[paris, london, rome]

51> M1.

paris

52> T1.

[London, rome]

| B AR SRAEDIREVLEDANI0TTE -

53> L1 = [madrid | T1].
[madrid, london, rome]
54> L1.

[madrid, london, rome]

DIER—TMERSIREIT - - REVIR:

-module(tut8).
-export([reverse/1]).

reverse(List) ->
reverse(List, []).

reverse([Head | Rest], Reversed List) ->
reverse(Rest, [Head | Reversed List]);

- 16 -



reverse([], Reversed List) ->
Reversed List.

56> c(tut8).

{ok, tut8}

57> tut8:reverse([1,2,3]).
[3,2,1]

ZIRREDIRSUNTERIIA, [ 1HAFFE, FRIIKINBNESLEMIIRPETE, RiEFBHN
AReversed List @, FETEVRFTERIRY:

reverse([1]2,31, [1) =>
reverse([2,31, [1|[1])

reverse([2]|3], [1]) =>
reverse([3], [2][1])

reverse([3|[]1], [2,1]) =>
reverse([], [3|[2,1]1])

reverse([], [3,2,1]) =>
[3,2,1]

IR lists B TRIRHFATHIPIIR, PIUIREIIR, FIUERNE—TIIRREZ
A, RFEE— TREHEEPEREFE I XHF— TR,

DIELFNQELREFHIEES, ILFNCEMEEEML—L, SRULBUHEETIIR
HRAREREE, AN TR

-module(tut?).
-export([format temps/1]).

format temps(List of cities) ->
convert list to c(List of cities).

convert list to c([{Name, {f, F}} | Rest]) ->
Converted City = {Name, {c, (F -32)* 5 / 9}},

[Converted City | convert list to c(Rest)];

convert list to c([City | Rest]) ->
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[City | convert list to c(Rest)];

convert list to c([]) ->
[1.

58> c(tut?).

{ok, tut7}.
59> tut7:format temps([{moscow, {c, -10}}, {cape town, {f, 70}},
{stockholm, {c, -4}}, {paris, {f, 28}}, {london, {f, 36}}1]).
[{moscow, {c,-10}},

{cape_town,{c,21.1111}},

{stockholm, {c, -4}},

{paris, {c,-2.22222}},

{london, {c,2.22222}}]

—m—RNEXE.

format temps(List of cities) ->
convert list to c(List of cities).

XEBEFEY format temps/1 18 convert list to c/1, convert list to c/1
BN List of cities BYSLER, MEENS, IECHRBIRREE, |1BRIEFTHTERE
IRSTHVEL, EIREIRERIIRD:

‘[Converted_City | convert list to c(Rest)];

=)

‘[City | convert list to c(Rest)];

BUNMESXHAVEIE, BENXBIPIRESD (B, =5IR)

convert list to c([]) ->
[1.

DEBMNERRIRT TX TR, FAMIA—TIIEIRERITEIE :

-module(tut?).
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-export([format temps/1]).

format temps(List of cities) ->
Converted List = convert list to c(List of cities),
print temp(Converted List).

convert list to c([{Name, {f, F}} | Rest]) ->
Converted City = {Name, {c, (F -32)* 5 / 9}},
[Converted City | convert list to c(Rest)];

convert list to c([City | Rest]) ->
[City | convert list to c(Rest)];

convert list to c([]) ->
[1.

print temp([{Name, {c, Temp}} | Rest]) ->
io:format("~-15w ~w c~n", [Name, Temp]),
print temp(Rest);

print temp([]) ->
ok.

60> c(tut?).

{ok, tut7}

61> tut7:format temps([{moscow, {c, -10}}, {cape town, {f, 70}},
{stockholm, {c, -4}}, {paris, {f, 28}}, {london, {f, 36}}1]).

moscow -10 ¢

cape town 21.1111 c
stockholm -4 ¢

paris -2.22222 c
london 2.22222 c
ok

BNIEFENA—TRY, UMBEFEEESRENRINEER. TENEREHIIFR 4R,
FAR—TREBNNGE, AIBUIERNFIULERR. ERAEREFENNE, BT
TIFSEERE,

-module(tut7).
-export([format temps/1]).



format temps(List of cities) ->

Converted List = convert list to c(List of cities),

print temp(Converted List),

{Max_city, Min city} = find max_and min(Converted List),

print max and min(Max city, Min city).

convert list to c([{Name, {f, Temp}} | Rest]) ->

Converted City = {Name, {c, (Temp -32)* 5 / 9}},

[Converted City | convert list to c(Rest)];

convert list to c([City | Rest]) ->
[City | convert list to c(Rest)];

convert list to c([]) ->
[1.

print temp([{Name, {c, Temp}} | Rest]) ->
io:format("~-15w ~w c~n", [Name, Temp]),
print temp(Rest);

print temp([]) ->
ok.

find max _and min([City | Rest]) ->
find max and min(Rest, City, City).

find max and min([{Name, {c, Temp}} | Rest],
{Max_Name, {c, Max Temp}},
{Min Name, {c, Min Temp}}) ->

% Change

% Change

if
Temp > Max Temp ->
Max City = {Name, {c, Temp}};
true ->
Max City = {Max Name, {c, Max Temp}} % Unchanged
end,
if
Temp < Min Temp ->
Min City = {Name, {c, Temp}};
true ->
Min City = {Min Name, {c, Min Temp}} % Unchanged
end,

find max and min(Rest, Max City, Min City);

find max and min([], Max City, Min City) ->
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{Max_City, Min City}.

print max and min({Max name, {c, Max temp}}, {Min name, {c, Min temp}}) ->
io:format("Max temperature was ~w ¢ in ~w~n", [Max temp, Max name]),
io:format("Min temperature was ~w ¢ in ~w~n", [Min_temp, Min name]).

62> c(tut?7).

{ok, tut7}

63> tut7:format temps([{moscow, {c, -10}}, {cape town, {f, 70}},
{stockholm, {c, -4}}, {paris, {f, 28}}, {london, {f, 36}}1]).

moscow -10 ¢

cape_ town 21.1111 c

stockholm -4 ¢

paris -2.22222 c
london 2.22222 c

Max temperature was 21.1111 ¢ in cape town
Min temperature was -10 ¢ in moscow
ok

2.11 If X Case

R find_max_and_min @R T RSNFMEEN VA, HNNSENBT—THIEH
ifo IfXHFTARHY:

if
Condition 1 ->
Action 1;
Condition 2 ->
Action 2;
Condition 3 ->
Action 3;
Condition 4 ->
Action 4
end

AR, EEREEE";"! £t (Conditions)flquard —#, MRXARINHELM, Erlang
SMERMEFBAT, BEERE—TRIDNFSG AL, FRITITERE TENE, FEFE
FHEETHFENY . AREEFRULER, SLE—TIE1T0 (run-time)8iR, JTTF true
AFHDPRRE, CEEENEFMTE, RAWRSELEHAIFMINE, M AE,
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TENNEEZE—T 1if B9BIF.

-module(tut9).
-export([test if/2]).

test if(A, B) ->

if
A == ->
io:format("A = 5~n", []),
a_equals 5;
B == ->
io:format("B = 6~n", []),
b equals 6;
A==2, B==3 -> %i.e. A equals 2 and B
equals 3
io:format("A == 2, B == 3~n", []),
a_equals 2 b equals 3;
A == : B == - %i.e. A equals 1 or B equals
7
io:format("A == 1 ; B == 7~n", [1),
a_equals 1 or b equals 7
end.
M T2 :

64> c(tut9).

{ok, tut9}

65> tut9:test if(5,33).
A=5

a_equals 5

66> tut9:test if(33,6).
B=26

b equals 6

67> tut9:test if(2, 3).
A==2, B ==
a_equals 2 b equals 3
68> tut9:test if(1, 33).
A=1,;B==7
a_equals 1 or b equals 7



69> tut9:test if(33, 7).
a _equals 1 or b equals 7
70> tut9:test if(33, 33).

=ERROR REPORT==== 11-Jun-2003::14:03:43 ===
Error in process <0.85.0> with exit value:
{if clause, [{tut9,test if,2},{erl eval,exprs,4},{shell,eval loop,2}1}
** exited: {if clause, [{tut9,test if,62},
{erl eval,exprs,4},
{shell,eval loop,2}]1} **

AR, tut9:test if(33,33) ARSSIZEANFEHAMN B, FIUBIEE—T

if clause$8iR. (See the chapter "Guard Sequences" in the Erlang
Reference Manual for details of the many guard tests

available), case 22— Erlang &#3, EFHIROFEAISEHY convert length RE:

convert length({centimeter, X}) ->
{inch, X / 2.54};

convert length({inch, Y}) ->
{centimeter, Y * 2.54}.

BRI UEFE:

-module(tutl0).
-export([convert length/1]).

convert length(Length) ->
case Length of
{centimeter, X} ->
{inch, X / 2.54};
{inch, Y} ->
{centimeter, Y * 2.54}
end.

71> c(tutlo).

{ok, tutlo}

72> tutl0:convert length({inch, 6}).
{centimeter,15.2400}

73> tutlO:convert length({centimeter, 2.5}).
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{inch,0.98425}

A2, caseM if FERONE, B, £ LEAWIFEP caseiRB{inch,X/2.54}
{centimeter,Y*2.54}, case BYTAMTILUER quard KRE, JEERZE—THIFHK
BEX—R. FHNAIFSFREN—TEEFMNERHIHKE . BIIARTEZNBTN,
mB2rEEREEP, 28829 XK.

-module(tutll).
-export([month length/2]).

month length(Year, Month) ->
%% All years divisible by 400 are leap
%% Years divisible by 100 are not leap (except the 400 rule above)
%% Years divisible by 4 are leap (except the 100 rule above)
Leap = if
trunc(Year / 400) * 400 == Year ->
leap;
trunc(Year / 100) * 100 == Year ->
not leap;
trunc(Year / 4) * 4 == Year ->
leap;
true ->
not leap
end,
case Month of
sep -> 30;
apr -> 30;
jun -> 30;
nov -> 30;
feb when Leap == leap -> 29;
feb -> 28;
jan -> 31;
mar -> 31;
may -> 31;
jul -> 31;
aug -> 31;
oct -> 31;
dec -> 31
end.

74> c(tutll).
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{ok, tutll}

75> tutll:month length(2004, feb).
29

76> tutll:month length(2003, feb).
28

77> tutll:month length(1947, aug).
31

2.12 REEH(BIFs)

RERH (BIFs) E—TRAAERERAERAE Erlang EMAHDOHIRE, BIFs RES—L
£ Erlang EToASEHENINAE, SFE Erlang FEPESRRNEARSHIZRIG, BLEBIFs g
HIEERRYNZS, MINRAZETF erlang B3R THIRE, L trunc BE,
erlang:trunc BAAIZEEN.

IEAMRETIL, BASSEE— T EDBARZEE. WRIUK 400 Xk, EFEEE, BT
MUERATESERR 400, FHEANERE trunc, HiENEED ., RINEEFRLL 400, BES
REISEHEE, 1, 2004 F

2004 / 400 = 5.01
trunc(5.01) =5
5 * 400 = 2000

BIOUEDL, B111E212000 X TSR, 52004 R85, BTl 2004 RO 400 28R,
2000 FEBNE:

2000 / 400 5.0
trunc(5.0) 5
5 * 400 = 2000

FIBNSER—TEE, TERTHEIF, SHUEHENZERM 10034, —7 11RO
leap S net leap FEH4E Leap T2, A1 guard PERAXTEZEAVE feb 12245
TEB case, ESSIRBENBHIHCE,

ETBIFRATS trunc VA, B— 1T EBENGAERER Erlang I#1ER rem, ©IGLE
HAREABBRIVREL, -

2> 2004 rem 400.
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BATTLUAE :

trunc(Year / 400) * 400 == Year ->
leap;

BN :

Year rem 400 == ->
leap;

BBERDR trunc XFNRNERE . RSBRV—SONAERE, TJAFA guard, RE
FoATE guard ERIRBESEXHIRE, (see the chapter "Guard Sequences"
in the Erlang Reference Manual), Ff1#E shell hif— T X—/N\EBOHIRE -

78> trunc(5.6).

5

79> round(5.6).

6

80> length([a,b,c,d]).

4

81> float(5).

5.00000

82> is atom(hello).

true

83> is atom("hello").

false

84> is tuple({paris, {c, 30}}).
true

85> is tuple([paris, {c, 30}]).
false

FrEXLg AT quard, MAERNIBBEALERT guard BIKEL:

87> atom to list(hello).
"hello"

88> list to atom("goodbye").
goodbye

89> integer to list(22).
oy n
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X 3 TREXRE, B (RgAE)E Erlang O,

2.13 SZEH

Erlang, BEDTANREIERES—F, B—TERREE . BINL—T shell fIF
K588

90> Xf = fun(X) -> X * 2 end.
#Fun<erl eval.5.123085357>

91> Xf(5).
10
SBIEN T — TR —THEHNREY, HEXTRYWELE T —TEE. XTXF(5)RE

E10, TEENX W TERIVRIESIRIVRE foreach K] map:

foreach(Fun, [First|Rest]) ->
Fun(First),
foreach(Fun, Rest);
foreach(Fun, []) ->
ok.

map (Fun, [First|Rest]) ->
[Fun(First) |map(Fun,Rest)];
map(Fun, []) ->
[1.

XA TRYEIVERIR list PHRIRMHE, foreach ®A—TIIR, HIBS—TtR, EB
F—PRE fun P, map@I—TRE fun KAITIE—THIBIR, BT LkE
shell, EAIMER map F1—7 fun BESEAN 3 BIT— T TTEDFFE:

92> Add 3 = fun(X) -> X + 3 end.
#Fun<erl eval.5.123085357>

93> lists:map(Add 3, [1,2,3]).
[4,5,6]

DL BIEIE— TR} FHHEERPIR:

95> Print City = fun({City, {X, Temp}}) -> io:format("~-15w ~w ~w~n",
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[City, X, Temp]) end.

#Fun<erl eval.5.123085357>

96> lists:foreach(Print City, [{moscow, {c, -10}}, {cape town, {f, 70}},
{stockholm, {c, -4}}, {paris, {f, 28}}, {london, {f, 36}}1]).

moSscow c -10
cape_town f 70
stockholm c -4
paris f 28
london f 36
ok

BANDAEX—T fun B, FARBHPMEEXTIIR, FHEMERZRRNREREE.,

-module(tutl3).
-export([convert list to c/11).

convert to c({Name, {f, Temp}}) ->

{Name, {c, trunc((Temp - 32) * 5 / 9)}};
convert to c({Name, {c, Temp}}) ->

{Name, {c, Temp}}.

convert list to c(List) ->
lists:map(fun convert to c/1, List).

98> tutl3:convert list to c([{moscow, {c, -10}}, {cape town, {f, 70}},
{stockholm, {c, -4}}, {paris, {f, 28}}, {london, {f, 36}}1).
[{moscow,{c,-10}},
{cape town, {c,21}},
{stockholm, {c, -4}},
{paris, {c,-2}},
{london, {c,2}}]

convert_to_c X, FMMUBIEXH—F, RIHEIHEECHA— T AREHKA:

lists:map(fun convert to c/1, List)

SABNVUER—TE2RILTE XBY fun REENE, BNNTUETIREZ/SHTE, RX5l, AT
DFE map EAD, 1B lists:map(fun convert to c/1, List).., WVREFL
convert list to c BXEEEENEZERS

MoERERR lists i8S — 1 ®RE sort (Fun, List), Fun2—"TH AR, HHERD
S, WRB—TSHEB-TSHN, XTRENIZDRE true, R2IRO false, ]
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ff convert list to c PNIAHE:

-module(tutl3).
-export([convert list to c/11]).

convert to c({Name, {f, Temp}}) ->

{Name, {c, trunc((Temp - 32) * 5 / 9)}};
convert to c({Name, {c, Temp}}) ->

{Name, {c, Temp}}.

convert list to c(List) ->
New list = lists:map(fun convert to c/1, List),
lists:sort(fun({ , {c, Templ}}, { , {c, Temp2}}) ->
Templ < Temp2 end, New list).

99> c(tutl3).
{ok, tutl3}
100> tutl3:convert list to c([{moscow, {c, -10}}, {cape town, {f, 70}},
{stockholm, {c, -4}}, {paris, {f, 28}}, {london, {f, 36}}]).
[{moscow, {c, -10}},
{stockholm, {c, -4}},
{paris, {c,-2}},
{london, {c,2}},
{cape_town,{c,21}}]

£ sort REP, EAVWEABY fun REL:
fun({ , {c, Templ}}, { , {c, Temp2}}) -> Templ < Temp2 end,

X8, FINNBEZRE” ", X2—THERELN, BF—TRKEIENEE, FEHIE

REEZAXTENER . EOUBEEROEEHEDR, KRR fun PEA, Templ <
Temp23RE true YR Templ /NF Temp2,
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3. HiImE

3.1 #ig

—MEA Erlang RRBETEOQRFENESNEEFERRZ, Erlang JUEHEZF D
NRwiE. &R, BE—I ' ETFEEGITHIT XENVER. thil, DERRIERAES
FOVHRENEN AR, RSB, HEPBEFIRMURITENES, FHmittiIE—ziz1T,
LR, FTAESRTERENE—NMES, FITIMUIRERAMENEESELR, XETHR
I—FE5E, IARMIERRSEIT,. £ Erlang P, TUURBSSEIIBHANERRE, HAW
XLELAZE EARBS, L Erlang P, BIIRETEEN—T#IZ (process),
("HIR"REBIRAIZRRBRAZEUE, "A&i2"istZE, BRASENEIEIREAEX)

Erlang RZERE spawn BAFEII—THINHIE: spawn (&R, SHNRE, SHI!
&) BETEAVESR:

-module(tutld).
-export([start/0, say something/2]).

say something(What, 0) ->
done;

say something(What, Times) ->
io:format("~p~n", [What]),
say something(What, Times - 1).

start() ->
spawn(tutl4, say something, [hello, 3]),
spawn(tutl4, say something, [goodbye, 3]).

5> c(tutl4d).

{ok, tutl4d}

6> tutl4:say something(hello, 3).
hello

hello

hello

done

BIIERIRE say_something BVIIRERAIETNE—TSH, REBHE_TSH
BEN, MAESRE start, EBEH T Erlang #iE, — ML 3R hello”, 83—
it 3 R"goodbye” , XM TIHIZEFEARE say something, FE—THRYEEZEHEF
spawn Ba)—THEANE, DISTTAERDPSZHE (export) 417,

- 30 -



9> tutl4d:start().
hello

goodbye

<0.63.0>

hello

goodbye

hello

goodbye

AR, ©FEERE " hello”3 R, REBHIL 3R goodbye”, MEE—THEH
H”hello”, REE_#HiZAIE"goodbye”, REFE—THIEBHILE "hello”, kR
H, MIHEEFR<0.63.0>? — TRHHIVMLELUARABRE—TFHRAOVEL. £
start BEd, |E—14RI2 spawn(tutld, say something, [goodbye, 31).

spawn JRE—#42 ID,  pid, BI—THZHVE—VMR. FTLI<0.63.0>2 spawn R
BY pid, BO##E ID, BAVEE TEHIBIFHBRNNAERXT pid,

R, BAME io: format PER~p KRBT ~w, XBSIBA—THEFPFM: “~p f~w—1£iA
BHEEE, ~wiNESEHE—HN, RITSIE—1TRKNEIE, DMETFT, LUEFEH
BN, BRSHNSIRONTHENSTR, HiLtiIIUFFSEREREE” .

3.2 ERfEE
TENGIFP, BRI ITATEEREERINATHZ.

-module(tutl5).
-export([start/0, ping/2, pong/01]).

ping(0, Pong PID) ->
Pong PID ! finished,
io:format("ping finished~n", [1]);

ping(N, Pong PID) ->
Pong PID ! {ping, self()},
receive
pong ->
io:format("Ping received pong~n", [])
end,
ping(N - 1, Pong PID).
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pong() ->
receive
finished ->
io:format("Pong finished~n", [1]);
{ping, Ping PID} ->
io:format("Pong received ping~n", [1),
Ping PID ! pong,
pong ()
end.

start() ->
Pong PID = spawn(tutl5, pong, [1]),
spawn(tutl5, ping, [3, Pong PID]).

1> c(tutl5).
{ok,tutl5}

2> tutl5: start().
<0.36.0>

Pong received ping
Ping received pong
Pong received ping
Ping received pong
Pong received ping
Ping received pong
ping finished

Pong finished

RE start BIL T —TiHE, BIUE"pong”:

Pong PID = spawn(tutl5, pong, [])

#HIZHIT tutl5:pong (). Pong PIDE”pong”tI#iE ID, RERH start XEBII TS

— T#IZE"ping”,
spawn(tutl5, ping, [3, Pong PID]),
X TIHIERIT

tutl5:ping (3, Pong PID)
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<0.36.0>2 start BYHHROE,
DL " pong” 47 :

receive
finished ->
io:format("Pong finished~n", [1);
{ping, Ping PID} ->
io:format("Pong received ping~n", []),
Ping PID ! pong,
pong ()
end.

receive ISATAIFHIEFGREHETHZENHER. EIMIIZ:

receive
patternl ->
actionsl;
pattern2 ->
actions?2;

patternN
actionsN
end.

xR, EEERE" .

ff Erlang #ZEBVERE—THBMEY Erlang L8, B, BIIOUZEIIR. TH. BH.
T3, pid FFH,

FTHENTEWREER, 58— TEcCtVRAWN, FEVERSRANIIIES. 35—
HIEPIT T —T receive, PIIPFE—TSMEFF—HEVESASMANIIDRER, FE
ILECHVEMESIIT o

WRF—TLEIVEBRCEINS, FTHMSEAN, WRSNIIPFRALE Ta0E, N
FE_TRFPOEHESHEINT. F="TRHREE. WREBLEENE, ABLFE—THIN
SRBEAIIP, FHRSZTHEREBNAVRIE, WRE_THILEE, BNEIEE
PSHEAT, FHESZTHESMNIIPBER (FHREBE—THSAEEEER[IENIIDP) o

WRFZTHRWALE, BIIZHBEAF=TER, EFRFNIIRE. WREHXZINIIRE
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&, HIZEMSEE (DLENT) HHFF, B2 THIVESKRWR, FErdiEES.
LR, Erlang IMEREER", ESRIER/DIINEEREL,
MARNE@IEL¥E ping pong BIBIF,

“Pong” [EEZFFHEHB. WRTF finished KUNZI, "pong”#jE"”"Pong finished”,
HAEEIINS, £15H275, IReWE—1TTERIER:

{ping, Ping PID}

TS "Pong received ping”HE#HIE“ping” &% pong EHE:

Ping_PID ! pong

AR, ""RUAAXRER, UK "HNSEA:

Pid ! Message

B0, Message (fEfIIZRPD) RAZZEILE TARR N Pid BI#HTE,

A#FE" ping” &% pong Z/a, "pong”BXRiIAMA pong RE, FEFBERREO receive
HEFBREFTHEAK, NAELBRNEBHIE ping” . BLINIT TEHIREFTS:

‘tutlS:ping(3, Pong PID)

BAIERH ping/2, BNBR ping/2 HNE_TEES 3 BIIHERIT.
E_TOERE—TIERLE pong”:

Pong_PID ! {ping, self()},

self()ROYAIBEIETONHZE ID, FEXER"ping”BV#E ID,

“ping"IAEEF"pong " BICIN :

‘receive
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pong ->
io:format("Ping received pong~n", [])
end,

YVOoSWRIEVIHE, #iE”Ping received pong”, Zig"ping”BRiIAMA ping R,
ping(N - 1, Pong PID)

N-1SEE—TSHER, BTN 0, BXHSBLENIR, ping/2 BIFE—DEM=
WAITo

ping(0, Pong PID) ->
Pong PID ! finished,
io:format("ping finished~n", [1]);

JCF finished fRAXLE T "pong” (SRR FTEMEAVAL THRALL ) Hifm " ping
finished”#MiH. "Ping"SHELSTHVHELL: .

3.3 HESIEM

A LEfBITP, BI1E%EIET "pong”, FIUBNITUGEE—T3&S "pong”, RiEB
&)"ping”, B, ping UFADE"pong”BWRR, MMEETUREALALER . BLHEHIE
TR ZET— T S EMEXNBRENHIZIRR, Erlang FIRE— TG, DUtS
DUG#HE—TRS, AR pid. XZH register X TAREREGTMAY:

register(some atom, Pid)

BAEEE ping pone XTMEIF, ERAXTRE, 46 pong #HE— TR "pong”:

-module(tutls6).
-export([start/0, ping/1l, pong/0]).

ping(0) ->
pong ! finished,
io:format("ping finished~n", [1]);

ping(N) ->
pong ! {ping, self()},
receive
pong ->
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io:format("Ping received pong~n", [])
end,
ping(N - 1).

pong() ->
receive
finished ->
io:format("Pong finished~n", []);
{ping, Ping PID} ->
io:format("Pong received ping~n", [1]),
Ping PID ! pong,
pong ()
end.

start() ->
register(pong, spawn(tutlé, pong, [])),
spawn(tutl6, ping, [3]).

2> c(tutle).

{ok, tutl6}

3> tutl6:start().
<0.38.0>

Pong received ping
Ping received pong
Pong received ping
Ping received pong
Pong received ping
Ping received pong
ping finished

Pong finished

f£start/0RED,

regiest(pong, spawn(tutl6, pong, [])),

)" pong "X MHIZNEN, BIMETFET—LLEF pong, 7" ping”#2M, RAIE
TLUHEE pong HIZAIXERT -

pong ! {ping, self()},
BTl ping/2 MAEZMR S ping/1, BAIRBREE—TSH Pong PID 5,
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3.4 DHERE

MARNIEE ping pone X MNERE, 1B”ping”F1”pong” BAREENRTEN Lo FEERANIBHX
TIIEZAEI, BIEEM—EIRE, MEETIE, DM Erlang B93EH, RHET—TESR
NZEMNGIBLLIERBEEITENEVIERIAYAE (*manual*) , Erlang RAZRGOEE
&, LFEEZEEIYmagic cookie, REBPHIRNECHSEREINNEESRE Erlang i@
SHIHN28DHY home XHEFDEITT— . erlang. cookie BYSH (£ Windows RGP,
home Z#+ZEH$HOME INEZEIEE - RUERREHTIREE. £ Linux K Unix RS
B, {ROURBX—, REZBBIVEIRAEF home X3, #II.erlang.cookie
MILLT ). .erlang.cookie WHPFEEQLSHEENTFFE, W Linux H Unix RS
.

$ cd

$ cat > .erlang.cookie
this is very secret

$ chmod 400 .erlang.cookie

F@E[Y chmod f£. erlang. cookie XHRIMRERFIEE LD, X2UEH.

BIRB—THEESHENES L8 Erlang RAREH—T Erlang R48Y, RS E—
2=, W:

‘erl -Shame my name

BICEEESEIEINET (*manual*) , WRIREBEARE— 97 Erlang, TZIR
QE—MHENINE, IRREZEBRFH IR Erlang REEE—63s L, HEHMIR
ENRISZMIUT . B—TIzTFIEN LB Erlang R4, BIRAN—T Erlang Teo

(7EE: erl -sname BRIRFIEDPREEF—T IPET, WRBRINE2EFEHEEYE IPEL
TR, BINER-name K, HMERLLSTEEY IP B (*manual*) ),

XEB{EHR ping pong, it NEITFR TINIIBY T RD:

$ cd

$ cat > .erlang.cookie
this is very secret

$ chmod 400 .erlang.cookie

EBIBREENBERTITEN, 93I0U gollumF kosken, BAMEHE kosken EBEI—1
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T, @A ping, KB gollum 1AM pong,
7£ konsken (£ Linux/Unix &%d) -

kosken> erl -sname ping
Erlang (BEAM) emulator version 5.2.3.7 [hipe] [threads:0]

Eshell V5.2.3.7 (abort with *G)
(ping@kosken)1>

On gollum:
gollum> erl -sname pong
Erlang (BEAM) emulator version 5.2.3.7 [hipe] [threads:0]

Eshell V5.2.3.7 (abort with "G)
(pong@gollum)1>

MAERANIE gollum EB5) " pong” #HiZ:

(pong@gollum)1> tutl7:start _pong().
true

RaBah kosken EBY” ping”i#i2 (£ LEHIBIFP, BAIITIUEL start _ping 89—
SH, BTIT"pong” T ENRE),

(ping@kosken)1> tutl7:start ping(pong@gollum).
<0.37.0>

Ping received pong

Ping received pong

Ping received pong

ping finished

XEBEBR, ping pong BBERIZIT, £ pong BV—ix, FISZH:

(pong@gollum)2>
Pong received ping
Pong received ping
Pong received ping
Pong finished
(pong@gollum)2>
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BE tutl7 8988, pong BYRFHRBARSHSHNE:

{ping, Ping PID} ->
io:format("Pong received ping~n", [1]),
Ping PID ! pong,

BRI AR TIE, MAE " ping” #HE2EB TP LT, Erlang®l pid 2L
SEITBXTHIZGTIMEXER, FILUWRRERDE pid, "!"FOUBFAEEE, TTE
BihEEe—TrRE, F2HEeTRL.

AR, BANETIEERAXRES— 1 KRIEMEVHED:
{pong, Pong Node} ! {ping, self()},
BAMEARTTLE{regiester name, node name}XE M2,

HEREBIFP, BIMARTARENHRLEBE) " ping”#1”pong”, spawn BB FE
HehmROAEF#HE, T—THIFEZE ping pong 2R, AFIXXBINIER—TTR
J:Eibnpingn:

-module(tutl8).
-export([start/1, ping/2, pong/0]).

ping(®, Pong Node) ->
{pong, Pong Node} ! finished,
io:format("ping finished~n", []);

ping(N, Pong Node) ->
{pong, Pong Node} ! {ping, self()},
receive
pong ->
io:format("Ping received pong~n", [])
end,
ping(N - 1, Pong Node).

pong() ->
receive
finished ->
io:format("Pong finished~n", []);
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{ping, Ping PID} ->
io:format("Pong received ping~n", [1]),
Ping PID ! pong,
pong ()
end.

start(Ping Node) ->
register(pong, spawn(tutl8, pong, [])),
spawn(Ping Node, tutl8, ping, [3, node()]).

BREELE kosken TR EB Erlang RAPART ping (RE"ping”" #12), &
gollum EFRAXAEK:

(pong@gollum) 1> tutl8:start(ping@kosken).
<3934.39.0>

Pong received ping

Ping received pong

Pong received ping

Ping received pong

Pong received ping

Ping received pong

Pong finished

ping finished

R, BAIPE gollum EERINEE. X2EN I0 RZaMUEL, BIERE AR
spawn, FiEEEHESEEE,

3.5 =1 EXRNHF
PAEBNE—TEREWIF, BARH—TREBSNIIXTR,

BIVRRIFEFIREREA—TRILRSEE, ASREErAS. B, —TRPAREN
EHERENTREF.

N messenger.erl:

o?
oP
o°

Message passing utility.

User interface:

logon (Name)
One user at a time can log in from each Erlang node in the
system messenger: and choose a suitable Name. If the Name

o® o® of
o® o° o
o® o° o°

oP
oP
o°
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%%% is already logged in at another node or if someone else is

%6%% already logged in at the same node, login will be rejected
%%% with a suitable error message.

%%% Logoff()

%%% Logs off anybody at at node

%%% message(ToName, Message)

%%% sends Message to ToName. Error messages if the user of this
%%% function is not logged on or if ToName is not logged on at
%%% any node.

%%% One node in the network of Erlang nodes runs a server which maintains
%%% data about the logged on users. The server is registered as "messenger"
%%% Each node where there is a user logged on runs a client process
registered

%%% as "mess client"

%%% Protocol between the client processes and the server

%%% To server: {ClientPid, logon, UserName}
%%% Reply {messenger, stop, user exists at other node} stops the client
%%% Reply {messenger, logged on} logon was successful

%%% To server: {ClientPid, logoff}
%%% Reply: {messenger, logged off}

%%% To server: {ClientPid, logoff}
%%% Reply: no reply

%%% To server: {ClientPid, message to, ToName, Message} send a message

%%% Reply: {messenger, stop, you are not logged on} stops the client

%%% Reply: {messenger, receiver not found} no user with this name logged on
%%% Reply: {messenger, sent} Message has been sent (but no guarantee)

%%% To client: {message from, Name, Message},
%%% Protocol between the "commands" and the client
%%% Started: messenger:client(Server Node, Name)

%%% To client: logoff
%%% To client: {message to, ToName, Message}



%%% Configuration: change the server node() function to return the
%%% name of the node where the messenger server runs

-module(messenger).
-export([start server/0, server/1l, logon/1l, logoff/0, message/2,
client/2]).

%%% Change the function below to return the name of the node where the
%%% messenger server runs
server node() ->

messenger@bill.

%%% This is the server process for the "messenger"
%%% the user list has the format [{ClientPidl, Namel}, {ClientPid22,
Name2}, ...]
server(User List) ->
receive
{From, logon, Name} ->
New User List = server logon(From, Name, User List),
server(New User List);
{From, logoff} ->
New User List = server logoff(From, User List),
server(New User List);
{From, message to, To, Message} ->
server transfer(From, To, Message, User List),
io:format("list is now: ~p~n", [User List]),
server(User List)
end.

%%% Start the server
start_server() ->
register(messenger, spawn(messenger, server, [[]1]1)).

%%% Server adds a new user to the user list
server logon(From, Name, User List) ->
%% check if logged on anywhere else
case lists:keymember(Name, 2, User List) of
true ->
From ! {messenger, stop, user exists at other node}, %reject
logon
User List;
false ->



From ! {messenger, logged on},

[{From, Name} | User List]

end.

%%% Server deletes a user from the user list

server logoff(From, User List) ->

lists:keydelete(From, 1, User List).

%%% Server transfers a message between user
e

%add user to the list

server transfer(From, To, Message, User List) ->
%% check that the user is logged on and who he is
case lists:keysearch(From, 1, User List) of

false ->

From ! {messenger, stop, you are not logged on};

{value, {From, Name}} ->

server transfer(From, Name, To, Message, User List)

end.

%%% 1T the user exists, send the message

server transfer(From, Name, To, Message, User List) ->

%% Find the receiver and send the message
case lists:keysearch(To, 2, User List) of

false ->

From ! {messenger, receiver not found};

{value, {ToPid, To}} ->

ToPid ! {message from, Name, Message},

From ! {messenger, sent}
end.

%%% User Commands
logon(Name) ->
case whereis(mess client) of
undefined ->
register(mess client,

spawn(messenger, client,

_ -> already logged on
end.

logoff() ->
mess client ! logoff.

message(ToName, Message) ->
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case whereis(mess client) of % Test if the client is running
undefined ->

not logged on;

_ -> mess _client ! {message to, ToName, Message},
ok

end.

%%% The client process which runs on each server node
client(Server Node, Name) ->

{messenger, Server Node} ! {self(), logon, Name},
await result(),

client(Server Node).

client(Server_Node) ->
receive
logoff ->
{messenger, Server Node} ! {self(), logoff},
exit(normal);
{message to, ToName, Message} ->

{messenger, Server Node} ! {self(), message to, ToName,
Message}l,

await result();

{message from, FromName, Message} ->

io:format("Message from ~p: ~p~n", [FromName, Message])
end,

client(Server Node).

%%% wait for a response from the server
await result() ->

receive

{messenger, stop, Why} -> % Stop the client
io:format("~p~n", [Why]),
exit(normal);

{messenger, What} -> % Normal response

io:format("~p~n", [What])
end.

RIERXTES, IFRE:

o BCE server node()RH
o SHmIFBHIRIE (messenger. beam) B|/E—&iz1T Erlang BYiTEN,
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ATENAIFP, FEOTARNTENPEH T TR, FIURIREEXTREFEE, IR
gJUER—ENSETIEITEN.

BABEh 4 T Erlang P2, messenger@super, cl@bilbo, c2@kosken,
c3@gollum,

BANDBBEHENFNN :

(messenger@super)1> messenger:start server().
true

(cl@bilbo)1> messenger:logon(peter).
true
logged on

(c2@kosken) 1> messenger:logon(james).
true
logged on

(c3@gollum) 1> messenger:logon(fred).
true
logged on

(cl@bilbo)2> messenger:message(fred, "hello").
ok
sent

Fred WBIIHER, FAX—THEHBL Peter &L :

(c3@gollum)2> messenger:message(peter, "go away, I'm busy").
ok

sent

(c3@gollum)3> messenger:logoff().

logoff

James —EIRE A X—EEY Fred:

(c2@kosken)2> messenger:message(fred, "peter doesn't like you").
ok
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receiver not found
AFEKMTS, AR Fred EEEH,
Bt EIIE — L=,

server_transfer REBER A, —18H 4 72# (server transfer/4), 3—1
B5T(server_transfer/5), EIRRANER T REHIREL.

R, BET— 1T BEHARNIRSSRE server (User List) HEEE T — MBI
Erlang fmiEsBEREE, FHEMIISERmER — TN . AIXREATFARAEEEEEYE
KIBEVBER o XSGR IHFEAA,

BIMEAT lists BHROIRE, X2—TIFEEHENER (erl -man

lists), lists:keymember(Key, Position, Lists)®&HAIIR, HEISSHKEIEE
AVER(ERVITE, SH—TITHENUEN 1. WREHRE—TSRERF™NTA, ©=R0O
true, SNRD false,

3> lists:keymember(a, 2, [{x,y,z},{b,b,b},{b,a,c},{q,r,s}l).
true
4> lists:keymember(p, 2, [{x,y,z},{b,b,b},{b,a,c},{q,r,s}]).
false

lists:keydelete MBEBASINIET, BHMESE—TILEIITAH, FROFRIIIR:

5> lists:keydelete(a, 2, [{x,y,z},{b,b,b},{b,a,c},{q,r,s}]).
[{x,y,z},{b,b,b},{q,r,s}]

lists:keysearch ] lists: keymember B, ~dEiRE{value, Tuple Found}
ZJTF false,

£ lists &R0, BRSHERNRE

— Erlang #EBIL LR —HIz1T, BFIWEAFTENEE. ZFURFBICL"BN
Erlang R4 S5ER#EEZE CPU BYE],

SREFIYMEVIHER, —THIEZRLE, B, KRE—TRHRAER, FHRE—ME, MER
BRAREERHT . B—THRILHENDAREA exit/1, exit/1NIZHERENZSE.
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BIEEB R, EXTBIFP, BIMER T exit(normal),

RERH whereis (RegisteredName) MMIEIR—EAMEVHIZZFR0Y
RegisteredName 57, WIR=, RO pid, ENRE undefined,

IRAERNZ TS EEHBHNARERT , AIUBRRARE—K: —THERBURA—TH
F At 5—TRPE.

F—THPEXFAXHEZ:
‘messenger:message(fred, “hello”)

28, MAEFim#EREEE:

‘whereis(mess_client)

—DHBHR XL ness_client:

mess client ! {message to, fred, “hello”}

BFPImXFARZISAER :

‘{messenger, messenger@super} ! {self(), message to, fred, “hello”},
FRE—TIRSImAKNOE,

BB IHNEHERFER :

‘server_stransfer(From, fred, “hello”, User List),

ERAN pid B EERBFIIRD:

‘lists:keysearch(From, 1, User List)

WR keysearchiREITF false, SHU—LBIR, RBIHSOSHR:

‘From I {messenger, stop, you are not logged on}
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ZFIRFASWERXNEER, HiAAE exit(normal) H&iE, WX keysearchik@
{value, {From,Name}}ENIMAEEFLERT, BHVAEF,RA (peter) %= Name BY{&.,
MEBRIAR:

‘server_transfer(From, peter, fred, “hello”, User List)

A=, XB#Yserver transfer/5 FpIBEAIRE server transfer/4 R2—TREL
BANRT B—1 keysearch UK ITEBFimY pid,

‘lists:keysearch(fred, 2, User List)

XR, BAIWERZE 2, BIETAPNE_TITER. WRERE false, BIAE fredigd
BR, RERNLEER:

‘From I {messenger, receiver not found};

WR keysearchiR@{value, {ToPid, fred}}dNE, &EHES:
‘ToPid I {message from, peter, “hello”},

A5XRE| fred VEFin, HEA:

‘From I {messenger, sent}

3 peter BVEFifo

Fred (EFIRIEIRR, FIED:

{message from, peter, "hello"} ->
io:format("Message from ~p: ~p~n", [peter, "hello"])

peter WEFIHAE await result REPWEIMR.
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4. @41 (Robustness E£#1%)

(1FEF: RIEREEMHAAERobustness ZERERE, ARIAVIRP, ERAIRHTA
BIFEARNFRITRN, BARGENHIRERE, XUSHBXFHLSHNETEFERAIN
B )

fEE—=8Imessenger fIFH, HBERIASENSD. HI0, WR—TESEEER
RPN TRRESREERFBRA. BFPIERRBREBERSS Y User List o,
EREBFPMELAFET . RBSBHIRNNAFPELER, XBEAFPTTEBRERE!
AR55e8.

BBEES—WER, IRRBS[EORESAAEMNIERRE, AAXNBFImERE
await result B,

4.1 #8081 (Timeouts)

fEH—5EE messenger 2B 281, B1EEET BN ZEBAIRN, XBRIUE

A ping pong BBIERBIF. BIZ—T, H"ping"ERMNE, ©REBEILE—T

atom finished ER%4"pong", &EiR"pong"ENTIFELR5EM, RE"pong" &R,

S—#pit"pong" EREVSNELL " pong" E—RNEIRNEBESZEIRE ping HUHEEMEDL,
X PLUBIEE pong S| NBEHHEISRSEI, W FER:

-module(tutl9).

-export([start ping/1l, start pong/0, ping/2, pong/0]).

ping (0, Pong Node) ->
io:format("ping finished~n", []);

ping(N, Pong Node) ->
{pong, Pong Node} ! {ping, self()},
receive
pong ->
io:format("Ping received pong~n", [])
end,
ping(N - 1, Pong Node).

pong() ->
receive
{ping, Ping PID} ->
io:format("Pong received ping~n", [1]),
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Ping PID ! pong,

pong()
after 5000 ->

io:format("Pong timed out~n", [])
end.

start_pong() ->
register(pong, spawn(tutl9, pong, [])).

start ping(Pong Node) ->
spawn(tutl9, ping, [3, Pong Node]).

EmEFFBEES tutl9. beam XHRISENBERZGE:
£ (pong@kosken) L :

(pong@kosken)1> tutl9:start pong().

true

Pong received ping

Pong received ping

Pong received ping

Pong timed out

& (ping@gollum) L :

(ping@gollum) 1> tutl9:start ping(pong@kosken).
<0.36.0>

Ping received pong

Ping received pong

Ping received pong

ping finished

BN E XA
pong() ->
receive
{ping, Ping PID} ->
io:format("Pong received ping~n", [1),
Ping PID ! pong,
pong()
after 5000 ->
io:format("Pong timed out~n", [1])
end.

SEABHN receive KIBEREYT, Ba)TBRYIE (after 5000) WREZHITHER
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{ping,Ping PID}BITHHEGH, WRLBWENLHER, 75000 =W2E, BIYHE
BRANRIERENT. after BOUARE receive RIBBERIEL—TREFE. WMIRiX,
ik receive UIBERPEVEMICEE XILTBLIE, 2R, BINEIUER—TRE—TE
HBVRHRAE NBIENREE :

after pong timeout() ->

BE, £2MI Erlang RGNNSO ERBINGIE —FPRENEESN. BIIFER
EEEERINISHENESHRIER, ARIREEE—TEENNBEARMNE TINBRFEEI
F—THER. B, BIIYLUERBIGIRES— TR EIHEAKIR,R
EERo

4.2 {BiRQE

HEBADH#— TR Erlang AENGERAIEBRGELS V2RI, BI&TEEF Erlang #ig
SWERREHY, XFE Erlang BIARIBOFRN exit,

—DHBUREA exit (normal) REH B ETRAABNRIBASREIRAIES
(normal)iBH.

—MHRNRLE TEITER (B0 BRLL 0, FEIRAILE, HERR— T A EIRE
F)RANBRMER, WBHEFE (abnormal)BE. —Ti#iEMITexit(Reason)
(*manual*), Reason A—"TFRFFatom normal 25NN term, HIRBIEF—TRERL.,

— Erlang BV# O U BRI EHAAIEAVERE (1ink) .  #HiBETER

link(Other Pid) (*manual*)REIIE5A 0ther Pid#ZAINOHEE, 33— T#
EPIERHER, $EE— T 5B T RENHERAX—TMES (signal),
EMESRETAEEN pid HELERIVRER.

REBER F— T HECRRBZREESERBES.

XY FSINRER (FHEEL) . REBVIBERIEAMBEIBEEIGHE (BNEIREREE
SHHIZ) BUHRFHBRI (ki) iZ#E, HEREFNERESEBEITENTIRIGH
EEHEANAE, XA IT, IR —1TF55 (transaction) S REIBPTE#IE
EEA—R, WREPHN—THESEERE, MMENZSSPINsERERERE. B
SIHRBANFZACNE— RN, AIRKE spawn_link £5TAX spawn
BRETNEEAIRIBTIRIL T — T S HEIERAV#HIZAVEERE (*manual*),
TEE—TETHHERLSR "pong"8I ping pong BIF:

-module(tut20).

-export([start/1l, ping/2, pong/0]).

ping(N, Pong Pid) ->
link(Pong Pid),
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pingl(N, Pong Pid).

plngl(G, _) ->
exit(ping);

pingl(N, Pong Pid) ->
Pong Pid ! {ping, self()},
receive
pong ->
io:format("Ping received pong~n", [])
end,
pingl(N - 1, Pong Pid).

pong() ->
receive
{ping, Ping PID} ->
io:format("Pong received ping~n", [1]),
Ping PID ! pong,
pong ()
end.

start(Ping Node) ->
PongPID = spawn(tut20, pong, []),
spawn (Ping Node, tut20, ping, [3, PongPID]).

(sl@bill)3> tut20:start(s2@kosken).
Pong received ping

<3820.41.0>

Ping received pong

Pong received ping

Ping received pong

Pong received ping

Ping received pong

BAWRT —Le/\aRz), R THRIEEER—T start/1 BEDPWBE), HA"ping"&i2
EBI—T TR, T=RTRRE spawn link BVIDAE (FEE: FENRBDIRIEN
3 link, ZB&N spawn_link), &E"Ping"@AT exit(ping), X{&
B"Ping"BRABLE—TRIBESL. "pong" RiG"Pong" B,

BT —THZENEISEREESHINRERETH, XNAENESEIGHRE
B —T™MEXNR{ 'EXIT',FromPID,Reason}NE@HEESHBERANZESAIIP, I
B MEDREIIZIDEE:
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process flag(trap exit, true)

WERSHMEMIPLINHZFEAL(flag) (*manual*), XM HIZREIT RS
EMVENRFPERDPHAEN, FIEUREE 0TP IIER (supervisory) ERBHP (EH
IEREIEPNE) . BENEZRA FTEH ping pong EEPERRLIES (exit)By
trapping,

-module(tut2l).

-export([start/1l, ping/2, pong/0]).

ping(N, Pong Pid) ->
link(Pong Pid),
pingl(N, Pong Pid).

plngl(@r _) ->
exit(ping);

pingl(N, Pong Pid) ->
Pong Pid ! {ping, self()},
receive
pong ->
io:format("Ping received pong~n", [])
end,
pingl(N - 1, Pong Pid).

pong() ->
process flag(trap exit, true),
pongl().

pongl() ->
receive
{ping, Ping PID} ->
io:format("Pong received ping~n", [1),
Ping PID ! pong,
pongl();
{'EXIT', From, Reason} ->
io:format("pong exiting, got ~p~n", [{'EXIT', From, Reason}])
end.

start(Ping Node) ->

PongPID = spawn(tut2l, pong, []),
spawn(Ping Node, tut2l, ping, [3, PongPID]).
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(sl@bill)1l> tut2l:start(s2@gollum).

<382
Pong
Ping
Pong
Ping
Pong
Ping
pong

0.39.0>
received
received
received
received
received
received
exiting,

ping
pong
ping
pong
ping
pong
got {'EXIT',6<3820.39.0>,ping}

4.3 8RN BHARAF
W&, TNOR messenger 2%, #IT—SUE 2 SBN0EAT:

Message passing utility.

User interface:

login(Name)
One user at a time can log in from each Erlang node in the
system messenger: and choose a suitable Name. If the Name
is already logged in at another node or if someone else is
already logged in at the same node, login will be rejected
with a suitable error message.

logoff()

Logs off anybody at at node
message (ToName, Message)

sends

Message to ToName. Error messages if the user of this

function is not logged on or if ToName is not logged on at
any node.

One node in the network of Erlang nodes runs a server which maintains
data about the logged on users. The server is registered as "messenger"
Each node where there is a user logged on runs a client process
registered
as "mess client"

Protocol between the client processes and the server

To server: {ClientPid, logon, UserName}
Reply {messenger, stop, user exists at other node} stops the client
Reply {messenger, logged on} logon was successful

When the client terminates for some reason
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o®
oP
o°

To server: {'EXIT', ClientPid, Reason}

o?
o°
o°

o®
oP
o°

To server: {ClientPid, message to, ToName, Message} send a message
Reply: {messenger, stop, you are not logged on} stops the client

Reply: {messenger, receiver not found} no user with this name logged on
Reply: {messenger, sent} Message has been sent (but no guarantee)

o o o o
o o o o°
o® o° o° o°

o?
o®
o°

To client: {message from, Name, Message},

o®
oP
o°

0P
o°
o°

Protocol between the "commands" and the client

o?
oP
o°

o®
oP
o°

oP
oP
o°

Started: messenger:client(Server Node, Name)
To client: logoff
To client: {message to, ToName, Message}

o o2 o
o 0% o°
o® o° o°

o®
oP
o°

Configuration: change the server node() function to return the
name of the node where the messenger server runs

0P
o°
o°

-module(messenger).
-export([start server/0, server/0,
logon/1, logoff/0, message/2, client/2]).

%%% Change the function below to return the name of the node where the
%%% messenger server runs
server node() ->

messenger@super.

%%% This is the server process for the "messenger"
%%% the user list has the format [{ClientPidl, Namel}, {ClientPid22,
Name2}, ...]
server() ->
process flag(trap exit, true),
server([]).

server(User List) ->
receive

{From, logon, Name} ->
New User List = server_logon(From, Name, User List),
server(New User List);

{'EXIT', From, } ->
New User List = server logoff(From, User List),
server(New User List);



{From, message to, To, Message} ->
server transfer(From, To, Message, User List),
io:format("list is now: ~p~n", [User List]),
server(User List)
end.

%%% Start the server
start _server() ->
register(messenger, spawn(messenger, server, [])).

%%% Server adds a new user to the user list
server logon(From, Name, User List) ->

%% check if logged on anywhere else

case lists:keymember(Name, 2, User List) of

true ->

From ! {messenger, stop, user exists at other node}, %reject
logon

User List;

false ->
From ! {messenger, logged on},
link(From),
[{From, Name} | User List] %add user to the list

end.

%%% Server deletes a user from the user list
server logoff(From, User List) ->
lists:keydelete(From, 1, User List).

%%% Server transfers a message between user
server_transfer(From, To, Message, User List) ->
%% check that the user is logged on and who he is
case lists:keysearch(From, 1, User List) of
false ->
From ! {messenger, stop, you are not logged on};
{value, { , Name}} ->
server_transfer(From, Name, To, Message, User List)
end.

%%% If the user exists, send the message

server transfer(From, Name, To, Message, User List) ->
%% Find the receiver and send the message
case lists:keysearch(To, 2, User List) of
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false ->
From ! {messenger, receiver not found};
{value, {ToPid, To}} ->
ToPid ! {message from, Name, Message},
From ! {messenger, sent}
end.

%%% User Commands
logon(Name) ->
case whereis(mess client) of
undefined ->
register(mess client,
spawn (messenger, client, [server node(), Namel));
_ -> already logged on
end.

logoff() ->
mess client ! logoff.

message(ToName, Message) ->
case whereis(mess client) of % Test if the client is running
undefined ->
not logged on;
_ -> mess_client ! {message to, ToName, Message},
ok
end.

%%% The client process which runs on each user node
client(Server _Node, Name) ->
{messenger, Server Node} ! {self(), logon, Name},
await result(),
client(Server Node).

client(Server Node) ->
receive
logoff ->
exit(normal);
{message to, ToName, Message} ->
{messenger, Server Node} ! {self(), message to, ToName,
Message}l,
await result();
{message from, FromName, Message} ->
io:format("Message from ~p: ~p~n", [FromName, Message])
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end,
client(Server Node).

%%% wait for a response from the server
await result() ->
receive
{messenger, stop, Why} -> % Stop the client
io:format("~p~n", [Why]),
exit(normal);
{messenger, What} -> % Normal response
io:format("~p~n", [What])
after 5000 ->
io:format("No response from server~n", []),
exit(timeout)
end.

BABEN0 T ATEIR L :
messenger BB (trap) REES. WIREENEI T —TREES
{'EXIT',From,Reason}, XEKRE—TEBFHEELPIHBARTREIKR, BA:
o FAFREER(BMNART"RESZR"ER),
o FXRIZBFIRIIMNEEZED LIS,
o EFIRATENTREXAHE
o EFMIEHITTIFERIE,

WRETNNZWRIT ERFNREES, IFVER server logof f BREIMARS3258Y
User_List iR tuple {From,Name}, WIRRB[BAAANNTREKA, —TREE
S(REB#)ER) { 'EXIT' ,MessengerPID, noconnection} A X G BNE#
2, XRSHHENEF#EEDL,

frawait_result WP, BAIUEATELNBIIHY 5 INBIHLE (5 IARREINZIIRSSSS
BIREHER ) REREFif. ERBIUURAEZTFImERTR LA, SFIMARSSEER
BT R IR 28NS,

BE—THEREEBIMTS, WREFIHERZ[BESHRBIFEEZAIPLET, ZESDARE
BAALIE, RE[BEAIES— T AEEHERIFEHENIE—TRBES
{'EXIT',From,noproc}, ZESKEFRFZEIXASLE—TRIERILHEHRLE
EFIR— S ISR EX MERI BRI TR IS Fif.
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5. 12RF%E (Records and Macros)
— P RENERLEEAE—ANHDP, XLVHNARESTOESEIEXENEHEO,

5.1 BABENPFAEEDS TP

RNTBERX—, BAEEI—= messenger HIFHDEIE 5 TXHP,
mess config.hrl

B3 EERASUF

mess interface.hrl

E X 3T EFPIRANRS3SERED

user interface.erl

FPEOREEIE X

mess client.erl

messenger EFIRREBVE X

mess server.erl

messenger AR ZESIRHREIVE X

AFERZTIEREN, BIVEET Shell ZEREREERZD, B imAMRFBIIRZERL
R (records)kFERMEEONEN, BNEAIENTEBAR (macros) .

%%%- - --FILE mess config.hrl----

%%% Configure the location of the server node,
-define(server node, messenger@super).

%%%- - - -END FILE-- - -

%%%- - - -FILE mess interface.hrl----

%%% Message interface between client and server and client shell for
%%% messenger program

%%%Messages from Client to server received in server/1 function.
-record(logon, {client pid, username}).

-record(message, {client pid, to name, message}).

%%% {'EXIT', ClientPid, Reason} (client terminated or unreachable.

%%% Messages from Server to Client, received in await result/0 function
-record(abort_client, {message}).

%%% Messages are: user exists at other node,

%6%% you are not logged on

-record(server_reply, {message}).
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o®
oP
o°

Messages are: logged on

receiver not found

sent (Message has been sent (no guarantee)
Messages from Server to Client received in client/1 function
-record(message from,{from name, message}).

o o°
o°® o
o® o°

o®
o°

)
"6

%%% Messages from shell to Client received in client/1 function
%% spawn(mess client, client, [server node(), Name])
-record(message to,{to name, message}).

%%% lLogoff

o?

%%%- - - -END FILE-- - -

%%%----FILE user interface.erl----

o°
o®
o°

User interface to the messenger program

login(Name)
One user at a time can log in from each Erlang node in the
system messenger: and choose a suitable Name. If the Name
is already logged in at another node or if someone else is
already logged in at the same node, login will be rejected
with a suitable error message.

o o o° o° of
® o® o° o° o°
o ° o° o° o°

o?
oP
o°

o°
o®
o°

logoff()
Logs off anybody at at node

o?
oP
o°

o®
oP
o°

message (ToName, Message)
sends Message to ToName. Error messages if the user of this
function is not logged on or if ToName is not logged on at
any node.

o® o
o°® o
o® o°

o?
oP
o°

-module(user_interface).
-export([logon/1, logoff/0, message/2]).
-include("mess _interface.hrl").
-include("mess config.hrl").

logon(Name) ->
case whereis(mess client) of
undefined ->
register(mess client,
spawn(mess client, client, [?server node, Name]));
_ -> already logged on



end.

logoff() ->
mess client ! logoff.

message(ToName, Message) ->
case whereis(mess client) of % Test if the client is running
undefined ->
not logged on;
_ -> mess client ! #message to{to name=ToName, message=Message},
ok
end.

%3%%- - - -END FILE----

%%%----FILE mess client.erl----
%%% The client process which runs on each user node

-module(mess client).
-export([client/2]).
-include("mess interface.hrl").

client(Server_Node, Name) ->
{messenger, Server Node} ! #logon{client pid=self(), username=Name},
await result(),
client(Server Node).

client(Server Node) ->
receive
logoff ->
exit(normal);
#message to{to name=ToName, message=Message} ->
{messenger, Server Node} '!
#message{client pid=self(), to name=ToName,
message=Message},
await result();
{message from, FromName, Message} ->
io:format("Message from ~p: ~p~n", [FromName, Message])
end,
client(Server Node).



%%% wait for a response from the server
await result() ->
receive
#abort client{message=Why} ->
io:format("~p~n", [Whyl]),
exit(normal);
#server reply{message=What} ->
io:format("~p~n", [What])
after 5000 ->
io:format("No response from server~n", []),
exit(timeout)
end.

%%%- - - -END FILE- - -

%%%- - --FILE mess server.erl----
%%% This is the server process of the messneger service

-module(mess server).
-export([start server/0, server/0]).
-include("mess interface.hrl").

server() ->
process flag(trap exit, true),
server([]).

%%% the user list has the format [{ClientPidl, Namel},{ClientPid22,
Name2}, ...]
server(User List) ->

io:format("User list = ~p~n", [User List]),

receive

#logon{client pid=From, username=Name} ->
New User List = server_logon(From, Name, User List),
server(New User List);

{'EXIT', From, } ->
New User List = server logoff(From, User List),
server(New User List);

#message{client pid=From, to name=To, message=Message} ->
server _transfer(From, To, Message, User List),
server(User List)

end.



%%% Start the server
start server() ->
register(messenger, spawn(?MODULE, server, [])).

%%% Server adds a new user to the user list
server_logon(From, Name, User List) ->

%% check if logged on anywhere else

case lists:keymember(Name, 2, User List) of

true ->
From ! #abort client{message=user exists at other node},
User List;
false ->
From ! #server reply{message=logged on},
link(From),
[{From, Name} | User List] %add user to the list
end.

%%% Server deletes a user from the user list
server logoff(From, User List) ->
lists:keydelete(From, 1, User List).

%%% Server transfers a message between user
server_transfer(From, To, Message, User List) ->
%% check that the user is logged on and who he is
case lists:keysearch(From, 1, User List) of
false ->
From ! #abort client{message=you are not logged on};
{value, { , Name}} ->
server _transfer(From, Name, To, Message, User List)
end.
%%% If the user exists, send the message
server transfer(From, Name, To, Message, User List) ->
%% Find the receiver and send the message
case lists:keysearch(To, 2, User List) of
false ->
From ! #server_reply{message=receiver not found};
{value, {ToPid, To}} ->
ToPid ! #message from{from name=Name, message=Message},
From ! #server reply{message=sent}
end.

%%%- - - -END FILE-- -



5.2 3L3{% (Header Files)

REBEN LY B2 . hrl B0, XLEZ Erlang BYSLXH, TUR.erl @
TUTED:

‘-include("File_Name").

BERBP, H1ul:

‘-include("mess_interface.hrl").

X MEIF, L MEEREY messenge r HIFHIXHEBYERIIAE (*manual*),
hrlgBSEASEER Erlang K18, BAEAZIHIER MUNBSEIERNENE X,
5.3 icR(Records)

B TFAREX—TIER:

‘-record(namefofﬁrecord,{fieldfnamel, field name2, field name3, ...... 1.

IR

‘—record(message_to,{to_name, message}).

ErAgEMT

‘{message_to, To Name, Message}

TEIIFEEIETR S SIB—TCRNIE:

‘#message_to{message="hello", to name=fred)

XAFBIEE :

‘{message_to, fred, "hello"}

AR, BILHFBNIRERINGIERPHAITIMENINSE. FRICROGBUAHMIR
JRURICRIVE XA, UEFENHEEHENEO, Filtl, WRIFRBEICRPIE
N—1#FE, IRRFBENERBOERX T HHNIDMARBIE— 13 KIS RAVE D
WRALE— MO RIVHRRIS TR LS, XLEEUGRMEEN atom undefined,
(*manual¥*)

ILECIERSBIBIERTDEM, FIAIAE—" case HNE receive KIBERP:

‘#message_to{to_name=ToName, message=Message} ->

FINTF
{message to, ToName, Message}
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5.4 % (Macros)

SI—THARNZE messenger PHIEIDZEZ (macro) . MXtFmess_config.hrl BT
TEHENX:

%%% Configure the location of the server node,
-define(server node, messenger@super).

B mess_server.erl PSS TX—3LH:

‘—include("mess_config.hrl").

mess_server.erl PHEIMAIF—?server_node ERIG4RE AN messenger@super,

S —TRBIEM S EBCIZIRSHZEMIEE

spawn (?MODULE, server, [])

XB—TIMER (standard macro) (MNELRERAEXNE, MARBPEMNNE). ?
MODULE EREIGHLRIIEREVRIR (538 - module HI3E X HWERZIR) Bk,
A B— LB RNERHDT, BIWENSE (parameters){ER (*manual*),

messenger BIFH="Erlang 8Y(.erl) XHRRMFEBIRIIAY ( . beam) BIFIBIHEF,

Erlang RATHITIEX LN HRRHARGEHETS . EXTHFP, BMNRFTE2G
BRI LB AERNNSR TEBRP (HFRIRIET cd 9 EIANBER) . 1F
— S NRIEFTBNY. beam XHREES—TBERP,

fEmessenger fIFH, HEBRIFRAAXNVNERBEORIE, ZERIUSEATEEN
Erlang term,

6. SZfl

TELEE—T Erlang BII—7 WEB IRSESHVLAI, EETUBNEBNEI— TR
NENEMENR, BTN B— FERINANR. ARBEA ninhenry@gmail.com &
#F LUPA8IR.

%% httpd.erl - MicroHttpd
-module(httpd) .
-author("ninhenry@gmail.com").

-export([start/0,start/1,start/2,process/2]).
-import(regexp, [split/2]).
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-define(defPort,6888).
-define(docRoot, "public").

start() -> start(?defPort, ?docRoot).
start(Port) -> start(Port, ?docRoot).
start(Port,DocRoot) ->
case gen_tcp:listen(Port, [binary,{packet, 0},{active, false}]) of
{ok, LSock} -> server loop(LSock,DocRoot);
{error, Reason} -> exit({Port,Reason})
end.

%% main server loop - wait for next connection, spawn child to process it
server_loop(LSock,DocRoot) ->
case gen tcp:accept(LSock) of
{ok, Sock} ->
spawn ( ?MODULE, process, [Sock,DocRoot]),
server loop(LSock,DocRoot);
{error, Reason} ->
exit({accept,Reason})
end.

%% process current connection

process(Sock,DocRoot) ->
Req = do_recv(Sock),
{ok, [Cmd| [Name|[Vers| 111} = split(Req,"[ \r\n]l"),
FileName = DocRoot ++ Name,

LogReq = Cmd ++ " " ++ Name ++ " " ++ Vers,
Resp = case file:read file(FileName) of
{ok, Data} ->
io:format("~p ~p ok~n", [LogReq,FileName]),
Data;

{error, Reason} ->
io:format("~p ~p failed ~p~n", [LogReq,FileName,Reason]),
error response(LogReq, file:format error(Reason))
end,
do send(Sock,Resp),
gen_tcp:close(Sock).

%% construct HTML for failure message
error_response(LogReq,Reason) ->
"<html><head><title>Request Failed</title></head><body>\n" ++
"<hl>Request Failed</h1>\n" ++ "Your request to " ++ LogReq ++
" failed due to: " ++ Reason ++ "\n</body></html>\n".
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oo
66

do

[
66

do

send a line of text to the socket
send(Sock,Msg) ->
case gen tcp:send(Sock, Msg) of
ok -> ok;
{error, Reason} -> exit(Reason)
end.

receive data from the socket
recv(Sock) ->
case gen tcp:recv(Sock, 0) of
{ok, Bin} -> binary to list(Bin);
{error, closed} -> exit(closed);
{error, Reason} -> exit(Reason)
end.



B84 OTPigit/RM

1. #HR

OTPIRITRNZ—RIIRN, RFEEME—AHIZ. &R, NBRPHWEHBRErlangK
B

1.1 B8R
£ Erlang/0TP P, REMIISMEEEN, X2— TETFTILIEE 5SREE B EBI#HE
HEHIRE,
o TIEER—TiHIE, EHEFiJr% X IE,
o BEBEZ—TiHE, AFEMITIEENTR. URTIEELMa: THREEY
I/XEF'E/PIVE%‘O
o HBEME—THRENDSE, BiERBLENTIEENRES, FRESSENERN
hjﬁbo
1
1 a

[y

OR b
O G

FEP, HERELEE, BETIES,

1.2 Behaviour

ARBRND, RIHFEEBIEVEREE, MITEABMRETIE. W, HEEEVEHEMRAE
™o E—BVAREZAEAPTERENNFHIZAEE, LA, TS TIEETRER C/S 220PaIR
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Fim. BRIAEH.. FEERETIFIISELIRES
Behaviour, S—L@MAVIREENFE VL, TERBE D EHIZPINRATEARFEIE,

Behaviour &RE Erlang/0TP B3—30 . ASTE—THERNKBEEE, BRPRFE2XIN
QiFER, SE—TEXNRHES - - CHARE.

— MBI UARIEBRIB RS B BRI ES D6 ZETEAME (4
Erlang ®RE8Y), — T EREVRGRIZ—ARIIMENIRSZE. B—#HETLLET
alloc/0 %0 free/1 X%, DIDEFER—TH0E,

-module(chl).
-export([start/0]).
-export([alloc/0, free/l1]).
-export([init/0]).

start() ->
spawn(chl, init, []).

alloc() ->
chl ! {self(), alloc},
receive
{chl, Res} ->
Res
end.
free(Ch) ->
chl ! {free, Ch},
ok.
init() ->

register(chl, self()),
Chs = channels(),
loop(Chs).

loop(Chs) ->
receive
{From, alloc} ->
{Ch, Chs2} = alloc(Chs),
From ! {chl, Ch},
loop(Chs2);
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{free, Ch} ->
Chs2 = free(Ch, Chs),
loop(Chs2)
end.

ARS328, QUE server.erl DE&EE:
-module(server).
-export([start/1]).
-export([call/2, cast/2]).
-export([init/1]).

start(Mod) ->
spawn(server, init, [Mod]).

call(Name, Req) ->
Name ! {call, self(), Req},
receive
{Name, Res} ->
Res
end.

cast(Name, Req) ->
Name ! {cast, Req},
ok.

init(Mod) ->
register(Mod, self()),
State = Mod:init(),
loop(Mod, State).

loop(Mod, State) ->
receive
{call, From, Req} ->
{Res, State2} = Mod:handle call(Req, State),
From ! {Mod, Res},
loop(Mod, State2);
{cast, Req} ->
State2 = Mod:handle cast(Req, State),
loop(Mod, State2)
end.

AE—TOEER ch2.erl:
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-module(ch2).

-export([start/0]).

-export([alloc/0, free/l]).

-export([init/0, handle call/2, handle cast/2]).

start() ->
server:start(ch2).

alloc() ->
server:call(ch2, alloc).

free(Ch) ->
server:cast(ch2, {free, Ch}).

init() ->
channels ().

handle call(alloc, Chs) ->
alloc(Chs). % => {Ch,Chs2}

handle cast({free, Ch}, Chs) ->
free(Ch, Chs). % => Chs2

o server PRV, JUER, AFRIUBZ ARSI,

o BIFPIRFZEBNNRFTN ch2, WFEFIHNBFMSERBN. XRIKESFTIUE
Z, MARINRER.

o MY (BFRFBBELIREIERIERE) BEREN. X2RGRERN, UFERA
HAEAZEAERERRE T, EIR.

o BANIUY RARSFSISAVINAE, MAHNZE ch2 SHEHTEENENEER, (fEEEHY

chl.erl® ch2.erl @@y channels/0. alloc/1, free/2 BISEIMBBE=HVE

ET . ANXLDEARBABIFT ARENARA. HEil=E FERIFPERE. IR,

XRBTHIF, ESEAVSEI IS IE—LERFIRIEIT )

channels() ->
{ Allocated = [], Free = lists:seq(1,100)}.

alloc({Allocated, [H|T] = Free}) ->
{H, {[H|Allocated], T}}.

free(Ch, {Alloc, Free} = Channels) ->
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case lists:member(Ch, Alloc) of
true ->
{lists:delete(Ch, Alloc), [Ch|Freel};
false ->
Channels
end.

AMEA Behaviour REXFPRIE, TEESEEHER—L, NIIRESMR, TE=TEAR
EBERMN. G—k. TUSEMBNAER, ERAADEREEMN., server ERHER
BE®S. —, MERErlang/0TP Behaviour 2:

gen server
1R C/ S 2 PEIAR S5 UmBYSEL

gen_fsm

RETERRSHEILI,

gen_event

RESHIEINAE.

supervisor

P —TEERPNEES . MmESREEERNER - URSEEEORARY, s

BT,

0.

-module(chs3).
-behaviour(gen server).

3> c(chs3).
./chs3.erl:10: Warning: undefined call-back function handle call/3
{ok, chs3}

1.3 MA

Erlang/0TP {2tR2LAM, SIPAHSIYI—LASEIDAE, AHHTE Erlang/0TP RiBH
#R“BIA” . Erlang/0TP RAKIHIFE Mnesia, B&THERTEIRETSFTNEN

?R78, Debuger 2— AT RIXIVES., ETF Erlang/0TP BVS/I\RE BIEN AR
JEERE (STDLIB)

MR MESEINN T 2R G2 ) RN BREH (R1R) o

- 72 -



—TEREENNAER, FAESET#HE, FRIEBES—ARIBIIAEER, W—FpRIUEKR
“EENAR BN FIRER . — T EERAEYAIFHZE STDLIB

— T HEEHENNARES, 2— T hEBWNERIREBehaviour BIRRESHVER.

f£ Application — N R, WRITUWRALNA,

1.4 &%

RMIENE—TTEBNAZL. — T Erlang/0TP NREREN—TF&E, BFRENEFE
W AZBNARER.

WRAEAH—TIER, S Release —1HiREA,

WREBM EZRE—ATEVESE, £ Target Systems in System Principles
— P PiRes,

1.5 Rz

AHEBHIRMN—TETPNAITROARIEFR, WTiRE], 15E Release Handling —
THYER,

2. Gen_Server Behaviour (MHEREK)

3. Gen_Fsm Behaviour
AEFESZE gen fsm(3), BiRIFMANKEET gen fsm BUETEZEORYFOERE.

3.1 BRKSN
BIRIRTSHL, FSM, TRUERE—Fh<RAI :

HA(S) x BB(E) -> FIE(A), RKE(S")

X TRATDUXAFIER: URBIMLTIRES, HFESHERET ., ABIFNFZ2MA sE,
HBRS S ERES'

XF—TER gen_fsm IIMAVATNMES, KRETRAMNIRE R N EHVEEEREREL:

‘StateName(Event, StateData) ->
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. code for actions here ...
{next state, StateName',6 StateData'}

3.2 Stfl

— TINBEB I USHR— TR, XD, NIBEN. 8—RIZE,

BRI —2igGe, ISR EREY. RS, 1HIREY,

SORIERR, 17 30 IR,
WNRECZEATEN, BUIFST P —RIZRIEIE,
WREI[ER, BNEFHE, FFFIHREZRE,

M gen fsm BIRIRTSHIEI — T 235584 :

-module(code_ lock).
-behaviour(gen fsm).

-export([start link/1]).
-export([button/1]).
-export([init/1, locked/2, open/2]).

start link(Code) ->

gen fsm:start link({local, code lock}, code lock, Code,

button(Digit) ->
gen fsm:send event(code lock, {button, Digit}).

init(Code) ->
{ok, locked, {[], Code}}.

locked({button, Digit}, {SoFar, Code}) ->
case [Digit|SoFar] of
Code ->
do unlock(),
{next_state, open, {[], Code}, 3000};
Incomplete when length(Incomplete)<length(Code) ->
{next_state, locked, {Incomplete, Code}};
_Wrong ->
{next state, locked, {[], Code}};
end.

open(timeout, State) ->
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do lock(),
{next state, locked, State}.

BANME T — D BRERX THE,

3.3 Bah—1 Gen_Fsm
ERI—DHWIFD, BATEMA code lock:start link(Code)3¥Bz) gen fsm:

start link(Code) ->
gen fsm:start link({local, code lock}, code lock, Code, []).

start link @& % gen fsm:start link/4, X TREBEIFHEET—TIMHIZ,
— 1 gen_fsm,

o F—TZH, {local, code lockHEERF., XEB, gen fsmBEEARMIES
code lock KFff. WIRDIMEALE, gen fsmEARSHETM, pid EER, 2
FHIUZ{global, Name}, X# gen_fsmILUEA
global:register name/2 3¥Efh,

o B _TSH, code lock, BONAERMRIR, BERUTFTOARYAAENMNE, X
¥, BORF (start_linkF button), FEHARE —FEBESERE—TH0
J3(init, locked #open), XZ2—TREBNHEZERN, FBHRBSERTH—
HIEXNN,

o B=SH Code, FEL init REFDPOV—HE, XL, init BUSHEMAVHHUG,
808 indata,

o FEIOTSH, []1, B—TIREM, ¥4 gen fsm(3),

WR—TBFRINEVEM T, #BY gen_fsmiFZ AR CHEREL

code lock:init(Code), X TXE=IRO{ok, StateName, StateData},
StateName 2 get fsmEIBIRTHIRFR, locked, RIZIIEHIBHY, StateData B
gen_fsm AEPIRE. (XWF gen_fsm, RAFRTERRZ 'state data' ASKEHNEXBIRS
), BXE, RTHIBHMBIZRINBENE T, FHLINIERIFHZE,

init(Code) ->
{ok, locked, {[], Code}}.

FEE, gen _fsm:start link E@£8Y, RFgen fsmERIGHBESFES BN,
EZIRE,
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gen_fsm:start link WUREM, WR gen_fsm ZUERN—ES. A, EIHEE
SBEI, BBE—TR# gen fsm:start, BLUAGHNBE gen fsm, B, — 1 F=E
FUTEMBY gen fsm,

3.4 SIEEA

ISR ERKIREUE gen fsm :send event/2 SESCIEY,

button(Digit) ->
gen fsm:send event(code lock, {button, Digit}).

code lock 2gen fsmiVR=, {button, Digit}E3LFRMIEIE,

SUBMRES, FFEAXE| gen fsm, ZSBHRINEIBVEHRE, gen fsmiAA
StateName(Event, StateData), JRE—1JtZH {next state, StateNamel,
StateDatal}, StateName BHBIRSHIRS, StateNamel B2 F—TIRSHIRS,
StateDatal 82— T#HE, 9 gen_fsmBPRSEIREBIER,

locked ({button, Digit}, {SoFar, Code}) ->
case [Digit|SoFar] of
Code ->
do unlock(),
{next state, open, {[], Code}, 30000};
Incomplete when length(Incomplete)<length(Code) ->
{next_state, locked, {Incomplete, Code}};
_Wrong ->
{next state, locked, {[], Code}};
end.

open(timeout, State) ->
do lock(),
{next_state, locked, State}.

WRIIZHEN, FHEZERZT, TENRRSSIERINBEXIE, DULRE)S%ES
BE gen fsmIRSH'F', BEFRFXAIVKTS.

~

/-

=
)=

3.5 i28hd
SIEREVEIREE, NS, TENTASHEM locked/21RE:

{next state, open, {[], Code}, 30000};
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30000 2—BE, DAEFI LN, 7£30000ms, BN30 NG, —MNBNSBHRMMA .
M5 StateName (timeout, StateData)#RiAR, XtF, WRIFIF 300G, NEH
ST .

open(timeout, State) ->
do lock(),
{next state, locked, State}.

3.6 ALLIKESSH

BYIHE, —TSH OISOV, FHE%ELS gen fsm, KEBER
fen_fsm:send_event/2 ZXHSH, HE—TOE, LESHPETRTRE, HR
gLUMER gen fsm:send all state event/2 &%, @it

Module:handle event/3 AIE:

-module(code lock).

-export([stop/0]).

stop() ->
gen fsm:send all state event(code lock, stop).

handle event(stop, StateName, StateData) ->
{stop, normal, StateData}.

3.7 {FILEHE

3.7.1 ZEEHND

2R gen_fsm Eﬂnﬁ‘WEPE'J—"Bﬁ EHARE stop BH, gen_fsmS@BITHES
Bap&IE, irE, ERRYAEREWNIE X —TXKARIBHRIIE,

WREPIMEESEE—TER, XARBIREN—TBIE, gen fsmBMFERE init
MEERLIESSHINIERE , BFEXMVHE, gen fsm ZARCHEARE

terminate(shutdown, StateName, StateData):
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init(Args) ->

process flag(trap exit, true),

’

{ok, StateName, StateData}.

terminate(shutdown, StateName, StateData) ->
..code for cleaning up here..
ok.

3.7.2 Mii Gen_Fsm
WR gen_fsm ARZHERN—ED, —1 stop REWFERIRE :

-export([stop/0]).

stop() ->
gen fsm:send all state event(code lock, stop).

handle event(stop, StateName, StateData) ->
{stop, normal, StateData}.

terminate(normal, StateName, StateData) ->
ok.

CHRARKANIE stop B, RE—7tH{stop,normal,StateDatal}, B@ERMRIE
R, StateDatal 82— HHE, FBitgen fsmBVRSHIE, X&E5HM gen fsmiBFA
terminate(normal,StateName, StateDatal)HFE=HIPIEIRRE,

3.8 EHTHR

WR gen_TfsmBEBRENWREHEER, MAMUNZSHENE, CHAKRE
handle info(Info, StateName, StateData)RSEI, DIAMEEA], HEHER
B—MEIF, Pl B ER, WRgen fsmPERHKBTHEMHRE, FREEIT RE'H
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/LN O

handle info({'EXIT', Pid, Reason}, StateName, StateData) ->
..code to handle exits here..
{next state, StateNamel, StateDatal}.

4. Gen_Event Beheaviour

X—BFRBLESGSE gen_event (3) PRFABERONDBEREENF ML,

4.1 SHLBERN

£0TP P, SREESE—THEIMIINR, SHHIULLE, —TSHTRERZ, U:
— TR, —TES. FIEHE—LEF2RCRIER.

HASHEESDP, 07, 17 HETTSHLESRIRE. B—TSHEESEE—TX
FEHELEANEY, SHREMBEXFNMITEGSINSHNIERERAE, fldl, —TSHER:S,
TJEE—TRIANERIERE, BXRIEERERELAZN L, IRFTEMEHHRIE
BIREANHINE, BPAEESINAII—TSHLEBERERTEBX T™MES. SBIIFAEE
SIEBRERINE PR, BMMIEX TMIERERIR, — TSHERIIRINN— T
XX, HES— T SHVIERERN— T OVEER R, SHLRSBREIPE—T
{Module, State}dIR, BTEREB—THBLIEE, State ESHLEBEZHIRIVIRTS,

4.2 st

AFEERERALIRIRNSHIEDERIR TR TEXAFY:

-module(terminal logger).
-behaviour(gen event).

-export([init/1, handle _event/2, terminate/2]).

init( Args) ->
{ok, [1}.

handle event(ErrorMsg, State) ->
io:format("***Error*** ~p~n", [ErrorMsg]l),

{ok, State}.

terminate( Args, State) ->
ok.
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AT EBRERBEANFNSHLIECERR, JEEXHHY:

-module(file logger).
-behaviour(gen event).

-export([init/1, handle event/2, terminate/2]).

init(File) ->
{ok, Fd} = file:open(File, read),
{ok, Fd}.

handle event(ErrorMsg, Fd) ->
io:format(Fd, "***Error*** ~p~n", [ErrorMsg]),
{ok, Fd}.

terminate( Args, Fd) ->
file:close(Fd).

1, BABRERXRAE,

4.3 BR—TFHEESR
NI BERI—TRTRIEERNSHEESS, MG CEGISIMREEEME, AR TERE:

gen event:start link({local, error _man})

X TBRBH—THHE, —TEHERE. SH{local, error manHEETEF, X

¥, SHEESKBSENEMK A error man, RBFHRAEEE, SHERBIRIASR

A, BRMZAZ TR pid BiER. 2FHTIUZ{global, Name}, XtFEHEIE
=#fEFA global: regiester name/2 .

gen_event:start_link DFURIGEH, WIRSHEESZHERNN—8D, B, BEE
NEN. EE—1XR# gen _event:start BFBz—MhENSEHERSE, B, —
SHERS, ARTHEEWNN—ID

4.4 MA—T S0
XEE—TMEM shell BHSHERSE, FINA—TSELENFIF:

1> gen _event:start({local, error _man}).
{o0k,<0.31.0>}
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2> gen event:add handler(error man, terminal logger, [1]).
ok

X TRHFLE—TESEBHEESS, FHiR error man #5EM, FIIA—THHAIER
# terminal logger., BSHEEIRBRXTCHENRLE

terminal logger:init([]), S¥[12add handler WE=1"2%, initRO
{ok, State}, State 2—TSEHEERIIIAIIRT.

init( Args) ->
{ok, [1}.

X8, init AFEEHTRMALIE, AT ESTENSH. 3R, NF
terminal logger BYAZPIASHEASHRIER, XWTF file logger, APIVRSESHEEBF
G TV EAR,

init( Args) ->
{ok, Fd} = file:open(File, read),
{ok, Fd}.

4.5 SHEA

3> gen_event:notify(error_man, no reply).
***Error*** no reply
ok

error_man EEHEERNRT, HAESHEEON., SHEHBIERHAAXREIEHEE
35, UEHABEBRBITEXDEE, SHLEBERNTFE—TERETHNEHLERY, SR8
AN EE handle_event (Event, State), RERE—T7tiA{ok,
Statel}, Statel B—TEHEESNFIVRSE,

£ terminal logger oA:

handle event(ErrorMsg, State) ->
io:format ("***Error*** ~p~n", [ErrorMsg]),
{ok, State}.

&£ file loggerdh:



handle event(ErrorMsg, Fd) ->
io:format(Fd, "***Error*** ~p~n", [ErrorMsg]),
{ok, Fd}.

4.6 MIFR—TFHLIRERE

4> gen_event:delete handler(error_man, terminal logger, []).
ok

REAE—THRLE error_man XTSHEER, SIREREMER—TSHLERE
terminal logger, EHEIEIGAADCHANXE terminal logger:terminate([],
State), Z#[ M8 delete handler WE=12H, terminal ¥BRF init R
#H, WM—HBLVENERTIE, ©oLROHERRITE,

XF terminal logger Ki%, BBEMTABEBRIIFRENAT:

terminate( Args, State) ->
ok.

XTF file logger K%, init BIEFIFBISHERTTNIZE <R

terminate( Args, Fd) ->
file:close(Fd).

4.7 &1t

H—TEBEHMERRIFIE, ©REZEABMEIRE THSHIBEERDPE) terminate/2,
FERBIBR— TS HAIBRE—HE,

4.7.1 HEHEEHD

NREHEIPBRI2RBRPIN—ED, FREE stop B, SUHSIEBIEEDIREEE X
Mo Lhnl, XZHBEEEDPE N shutdown SREEKFEREY,

4.7.2 BMENEHEIESE

— M SERNVSHAIBES, TJLUXFEXA:

> gen_event:stop(error_man).
ok
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