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1.1.1 &N

XE2—TAINESFURFBER Erlang, XEFMZNE—OE LR, BINRESIH—
INED . BB, BRRSESIRRREBINEE, MABRHBFEINEHRE, ERIIREG
BINRAREE L manual*, XMERTNXBBRIIER, RIUFE Erlang 18XBVH50EK
FINBE<Erlang SEFA>HRBE,

BHRIZFIAZIRE—REMINE, METHEFEENRESNBR, AIFEER, BHF
AABREMRR—TERNIARAR,

1.1.2 HEHE

NEBBITUT I ThE:
o« 5F
BRI (cache/throw)
PANERE (EX2E)
HFIEIEAIE
SIEIEPS
507 0E@E, R/3NE port HEBESAANNY, 3R, B—EOSh=e
AR TR, <BRIFaS>

o HRBIER/DE Erlang FE (20, NHAIER)
o XTF OTPHIBIATZEHBNT, XTF Mnesia HUBENESRESLPHIRALE,
e Erlang PHVIEHETR.
o EITOZEHE,
1.2  IEHmE

1.2.1 Erlang Shell

ARIZHONRIERZEBE— T S1THRESSH—1 Shell, Unix ] Linux BRZ, Windows
TE— TSR 1T, Erlang HBEBCHI Shell, {ROMUEEESF (bits)3
Erlang RBBHIHE (517) B, UEBERETH4. (see shell(3)), TUBEIITH—
T oS 1T#ESE, FiAerl, PIEshErlang Shell(&E LinuxZ Unix P),

% erl



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

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

MARAN"2 + 5.", EUWRTEEE.

1> 2 + 5.
7
2>

f£Windows @, Shell RUEIIXNE Erlang Shell BYEARFIFH .

{RIBEAI Erlang shell BRZITS (W 1> 2>), EMITLUERAISIFIR2 + 52
7! BNHHETRIR, RNAZET— TR . "H— T OFERERIFEVRA . WRIRE
shell PG THNREVARAD, EZHE shell P, {RILLUBITHINERSE (backspace)
SEMBRAEI). BEY7E shell PHERZmIFIHSIIOIN. (See the chapter "tty -
A command line interface"f£ ERTS BFEO%),

OER: IREAMEEQSZEPEHURAIEURD, B2H shell HHIWTS, HAZE
ELEHY) o

DAEBINHEESRINTE,

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

AXE, IRYUBRRESEREA(*) . BRA(/)BRE, EEEESEHPIIRE—H (See
the chapter "Arithmetic Expressions" in the Erlang Reference
Manual),

IR Erlang R4A1 Erlang shelliEHIA Control-C, fRIGERL T AVEIL :

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

Q

o®



HIA"a"LLUBY Erlang &%,
S—MEE Erlang REMEERRBIA halt() :

3> halt().

[)
“©

1.2.2 RRFEL

— MMRIZESHAER, WRIRIFE shell PEEXRTRE., B, XBEES—/NE
Erlang 2R, B— 1 E8&NRmES[ELEHA— TR tut. erl BV (X2 tut.erl
X—REEE, BNF2REHS erl HFE—TBXRT) . WREGANE, {REVRIEET
BEZFFErlang 23, JRUHRIALAS S L, ©ORUSTULIRAVRE, iSRS
ZE=LE, (See the chapter "The Erlang mode for Emacs" in Tools User's
Guide), ALEBEA], RMAHRBWILLRHINRENERTE. TERIMSEZRABRE:

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

double(X) ->
2 * X.

AEBEXERREZAFKR—THEHN. —=)LBIIBLREXRTFRaRITHSE. &
NFEmBXTIER. TLUBEEIRAY Erlang shell MRIATEERSEI :

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

{ok, tut} SIRREmIERLD. WRERR"error”, {RIUBEERMANANIHELES, FHimts
RIERTERGIR—LEEXRTUWIUEZBRIVE, RIRIUSERIIRE, E#HBE.

DA T RS,

4> tut:double(10).
20

— I FREARY 10 BVEELE 20,



MERNOT L REERBEIMIT. Erlang EBEENHD, FTNHEHEES—T
Erlang =3k (Module) , EXHFPEVE—IT, MSIREINELRAIRZIR (See the
chapter "Modules" in the Erlang Reference Manual),

-module(tut).

XERFANNERRAOZIRZ tut, TBMMTLEREN" . "o FHRIRRAIEHESEFNRS, BHIR
MERERELL" . er V" BNT B2, ABIBWBITP, XHRR tut.erl, SZBRIUERS
—TRROVRE, HNNEREE, BRD: B2 (ZH) . BT

‘4> tut:double(10).

ERERNBA tut BRPAY double R, FHER"10"HASEH,

B_17:

-export ([double/1]).

%83 tut WRBE—"T3FR9 double BIRE, HEHFE—TSEH(ERNBIBIFPNA X)
HMX TREITULE tut WRDIMRIER. BZRTX TN, FNBEEHERE. N
ZBREEX—{TEEmn". ",

TELE—TEERIIF, — TSR (W 489MNRIE 4*%3*%2*%1), £
tutl.erl A TEEEE,

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

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

P T3

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



I E 4 BIMSR,

6> tutl:fac(4).
24

EA 1 BUNRZ 1. ERBAIU—T"; "BRX—8}D, XiHBEIXTRHSELER, &
D

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

WHEANBIMTEZE, NEN - 1EIMTRAIFRIR(N! = N * (N - 1)!), FEXZD
M. "ER, PURBEAREISBHEID S .

— TRYETUEZTSH. BRI E tutl &R, 1HUEERERAL NI ERERIRR,

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

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

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

AR, BN BT -export 17, AGFEXRTES—THFERTSHNRESR.
PiE:

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



5 :

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

FEOFIFNHEZSREE, ERYIDERBIRSHN, X, YRKIUHEE, TE5FED)
M XKE (see the chapter "Variables" in the Erlang Reference
Manual), FIR0ZETPLZE Number, ShoeSize, Age&FZ,

1.2.3 JtF(Atoms)

JTF=fE Erlang PRS—TEHIEELE, TFUNEFEBFL(See the chapter
"Atom" in the Erlang Reference Manual), #lI%0: charles, centimeter,
inch, TFREB—TEENEZE, HetAa#HA R, tHIAMREETFE—TE.

RET—TEB (X tut2.erl) ARIERTERREXIRIT K,

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

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

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

miE:

9> c(tut2).

{ok, tut2}

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

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

NFNIBAB2MERT , RIBIRYLUIERR,

EEWNRBA 1\ centimeter R inch DIIMNISHELS convert REIGS A% 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,expr
s,4},{shell,eval loop,2}]}
** exited: {function clause, [{tut2,convert,[3,miles]},
{erl eval,expr,3},
{erl eval,exprs,4},
{shell,eval loop,2}]1} **

convert REMVR TEOEAR T ENDIE, AAXBEIBE"miles " REDIED,
Erlang RETTARES (match)E—TE, FIUBRNEREI—THEBIRER
function_clause, FEHBVEIHEERBE, AIBHGI—T, ITMILUBLERRS
ARBEE T e 88T,

1.2.4 7t
DE tut2 EREARR— T RIEBNERNE. ZE:

tut2:convert(3, inch).

EitEE 3 BET NPT HNE 3 BEXK, BRITRIEMBIRRET? B Erlang E—1TH
EEMTEE—E, B EEE L, BUIUXTRTA (tuples) ., TTh
A" {"F0" } " ERESREY,

FIBAITUE{inch, 3}RRRIEY, HU{centimeter, 5}EFTR5EX, WA
UBNE—THVER, BEXEBRMEY, K2R (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}.

PIEFL :

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 EYRIBANENXK, FHECRRORRNE, ItHIREE, REVSHD
JURE—TRHOVROE. BERZI, XEB—T 16 TAUCIB2WAI TIE, Bi14ERE
B8 #{inch, 5}, 2F—"7"5 convert length £E—GrELRNSH . W:

convert length({centimeter, X})BEfliIAf9{centimeter, X}5{inch, 5}F,
CEEM T, BAMKT—173i8. @, convert length({inch, Y}), Y1535 G,
U

BIER LEVTAEREDER, NITHEIUERZE D, BIEZIHETLL, W,
RE—TEFR EAAEMERE, FMNIUXITE,

{moscow, {c, -10}}
{cape town, {f, 70}}
{paris, {f, 28}}

—ETTARB—TEERN. BIRTADPHERIAN ‘TR . FildETtE{moscow, {c, -
10}}0, STE 1Emoscow, TTR22{c, -10}, RELILE cNEBHRENEBEKE
(Centigrade or Celsius), fIRENLEKE (Fahrenheit),

1.2.5 3IF

EFTAIERIGAET—E, FNBFBRE—TINR—FEIRI, JIRAE Erlang A
7[R B. W— T AERmIEESIRY AR X AFEY:

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

AR, XTIRRBD, TEBER—TLE, K&K, Erlang RIFOmDST, Ag, A9
MUTET I HBHPEVESL DD

—TMRERINBRIIRINDERER" | "o XREA—T shell PaIBIFHiIRA,

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



1
20> TheRest.
[213’4I5]

BUMER | RO IRIIRPAVE— T TTRAELEHITR. (First S 1 XTME, TheRest &Y
B8nl02,3,4,51).

5—13=.

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 | IRERMIIRPEERRTITR. IR, WRBIHABEMNIIRDPIFRIES!
ROPEXBTETHEINTRING, BNEEE—TER. B2 ERIIRPRETRINT
il

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

26> A.

1

27> B.

2

28> C.

[]

FENMERITF, REFTHNEER, HAEEHMERIBNES: Fist,
TheRest,E1,E2,R,A,B,C, RAREZSHEEHN LT (EAE) P, REWE—R, H=

ATERBXTERE, XITEERGRES.
TENBIFESRBITUATELIIRKE

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




list length([]) ->
0;

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

RF (XM tutd.erl) FRK :

29> c(tut4).

{ok, tut4}

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

iR

list length([]) ->
0;

— T =RROVKEBRNIZZ 0o

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

PIRAMKE, fFirst EERTENKEZS, Bl1 + Rest BIkE,

(NEREE: IHAR—TERHN, BAREEEEERELRED) -
BAVEEFMENNERTE, EHENREESP, BIITeESIUMER"H SK", 24
BNBRRHE— T RN THRANIHE, BIUERIIR (BINNEECHIEZES P48
ll%ﬁ" ) °

Erlang FHEBEFFHEER, NMRZBNTLURME—TEH ASCII FFEMBIIIR, BT
572 [97,98,99148%F "abc", Erlang shellB“E88”, ©EENRINEAIIRNE
B, HFUsBEENEL, W0:

31> [97,98,99].
Ilabcll

- 10 -



1.2.6 RERREAPFMH

Erlang BRJIAVERRBENRI—LEIE, b, io BREBSEIAENMSTULL/
RABRE, EFXRTIVERRIVER, IJUERIE shell HagSTPERDS erl
-man EHEX—RUESIREE) er LB, HENERP) . =HERIERS shell iAo

A..
<~ .

(¢}

% erl -man io
ERLANG MODULE DEFINITION i0(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/0TP 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

1.2.7 RALHBSILRELE

EXLF TP, BAITUREZSTIHE T . BT, TENIIF, Ba— 1 EREA
io:format REEVDE. IR, [EUWFAMEERVEILERE—F, ROIUE shell Bl
io:format REL:

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

hello world

ok

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

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

RE format/2(format 8 2 TSH) FBRTIIR. £—TIRNFEZ2E" "DPIIH,
X TIIREREEFRE, BRT~wRERE_TSHPHINENTESBIR Y. T~n&HE2—TH
7. i0:format/2 RYBEERLE—1TTF ok, WR—UDEMEZITHRITERNITHNS, FUNE
©BYErlang RE—, JXEEBRNHR, EEfRiE. XHAZErlangfVa@, X2
—fiesRE8, Erlang E—EEEKE’JM%UFH?&EEFI% Bi=FE TERTR. —1T%
S, BAhXEL io: format R, XA, FFEFEER i0: format =EE%H, Erlang
shell REBHAZRER.

1.2.8 —1TEANHF

DER— T BRI FRNEBRNRIEATEEVANR, BREFHNNE—TRELER CRBHHEY
5%??']%0 E-LERRE, 5—LRERE, SRBIEHINEBRARERE, REEH
IEIEE,JEHUH:IIH:II;EO

%% This module is in file tut5.erl

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

%% Only this function is exported

format temps([])->
ok;

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

o°

No output for an empty list

No conversion needed

o°

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

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

Do the conversion

oP

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

36> c(tuth).
{ok,tut5}

- 12 -



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

cape town 21.1111 c

stockholm -4 ¢

paris -2.22222 c¢
london 2.22222 c

ok

ABNEERRUEIETNZAl. FE—TRINERBPIAT —EER, FTRLUSHS,
BERTER, AREBER-export([format_temps/1]). —1TRB=
format_temps/1XR#, S—TREZBEEL(Llocal)RE, tITTER tuts ERUSMNY
ZRegihial,

AR, 5SBUE shell PURER—HF, I—TIKNER, BIHEE(IERIRITHRE,

BIFRMNE—RIAA format temps BYIHR, City BUES{E{moscow, {c,-10}}, Rest
R TIIRDFRIVTE. FTE2RITARRE

‘print_temp(convert_to_celsius({moscow,{c,-10}})).

XPBEAIBER, BA1AEA convert to celsius({moscow, {c, -10}})EARE
print_temp VS, SUBNUEXEIRA (nest ) REHVIHERE, EIISMARBINFHRIT (I
fh) o &#iT convert_to_celsius({moscow,{c,-10}})HFRE—TELERXEE
BY{moscow, {c, -10}}, REEHNIT print temp({moscow, {c,-10}})., KH
convert_to_celsius BYT/EL BN BIERIFPIREEIE convert_length REZE—
B9,

print_temp EELEVAR io: format, FEHNLBEATEARN—HF, FE~-15wiHBAR 15
ARAHSEITEN, HANT.

MAEBN1ERE format_temp(Rest), HLUSIRERNEHMEANSE . XTI, FiB3H
FHEESPIBEAEM, (B8, X2— @A, AFREEN) . B, @—m
format temps REBERRIAA, X—R, City BiE{cape town,{f,70}}X™ME, &
BEE, Bi1—EXEW, BERPIRTRZ[], USEHE—TO1E format_temp([]1)#
ILig, ©REIRIREITF ok, BRER,

- 13 -



1.2.9 TEWE, FDAERLE

BIIRP, HEEANRNNEEEREREMAN. £ BRXTEEUHEIRX—RZA,
BNEBUNAEIIRPEERARITE:

-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(tuthb).

{ok, tut6}

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

BEARBITXEERTEZIRE list max, BRETEHTEAEEIENSH. &
Erlang XLFSRANZTEARENRE . BNF2EL“BIR/SHHE" XX LA
ERE, tLimXERE list _max/18] list_max/2,

AEXBBABAH—TIREVAEEE, fHXERA Result_so fat, list max/1 BEEAEY
BRZERAERIIRPE—TITE, FHBRIAA List max/2, FHIESIRDPFEREVEURSIZR
PE—TTERHMNSHELE, FTEIRIF, B

list max([2,3,4,5,7,4,3,2,11,1)., ORB(INXEEA list max/1, HFHEE—
TEHIRE, FHBECHFE—TIIIROFRABHMASEH, BIITRESIZ—TER. ER,
Erlang BXE2ANEXFRHFDIVERN, BREEHTHSIREXFR, RINTEEERE,

£ list max/2 P, ®BHYIR, HHead > Result so far BI6HRE, {FF Head K&
Result_so_far, £->ZAIINRESN, ®/N - - BNRSHEX TRENFFH TR,
AEPITREBDI TERD o BATIIXFPEEEINN, WP (guard) , WRTFEAZ'E’
(BMIMERTRER), BINE2HHITREEIT—1 809, XiPER TR Head RKXF

- 14 -



Result_so_far Vg, BUMER/NTFHFTE, FMUBIE TSP, FFEEBERTE.

—UFLPENNRIERGS< N F, > XTF, == FF, >= XFFTF, =< NFFTF, /=
AZFTF, (see the chapter "Guard Sequences" in the Erlang Reference
Manual),

B ENERRBREIRPHRES/NMENER, BRINKIFZE<BIRN>, (ARG HIERE
MBS, N list_min:-)),

RICERABEAMEEN - - — T TZEETEWERBPREEM—REIS? W0 EEFEZEI,
#: Result so far B TREIBE. AREN, BANITRAA List max/2 BIHE, IR
B T —THFHOWEREL, Result so far X TMEREP, #HSHWANERTE AN

=
o

S—TEUANSE—TEZEWMENTEZER =, WRBEM = 5, PA—TIHNNEE
SHROIE, HETF 5 XTE. WREA—TIERYET, SHEM = 6, EMSAZERER. -

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

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

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

6

LEREERFEET —ATR A BH R ENIHRRBREA.

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

46> X.

paris

47> Y.

{f,28}

XEBNBE XNERET paris, mY=IF{f,28}

- 15 -



SR, WRBUTAEERBIEVNHEMEHFVRIE, BINSFENER:

49> {X, Y} = {london, {f, 36}}.
** exited: {{badmatch,{london,{f,36}}},[{erl eval,expr,3}1} **

TEMIVRFIRSEHNTRE, A0, EEEY list_max/2 B#, HNNITUXEFE:

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

list max(Rest, New result far);

1.2.10 SEIBXFIR
o, | IAREEPIRPINE—TITR.

50> [M1|T1l] = [paris, london, rome].
[paris, london, rome]

51> M1.

paris

52> T1.

[london, rome]

| AR SRAESIREVLEPRIITTE::
53> L1 = [madrid | T1].

[madrid, london, rome]
54> L1.

[madrid, London, rome]

DEZE—"TMERBIREVAIF - - REEFIR:

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

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

56> c(tut8).

{ok, tut8}

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

ZIRRELDIRSUNTRIIA, [ 1AFFE, FNIRINBNESLEMIIRPETE, RiEFMN
AReversed_List @, @& TEIRPTEEIBY:

reverse([1]|2,3]1, []) =>
reverse([2,31, [1|[1])

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

reverse([3|[]1], [2,1]) =>
reverse([], [3|[2,11])

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

BIR lists BETRIRYBTHIPIIR, SIUREIIR, FAUAERINE—TIIREEHZ
Al, REFTE—TREEEPEELEE I XFE— TR,

DAURMNEILREPHEE, NIULRNECIEEESMIL—L, SRtBHNEED
BIRERMBREEE, 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)];
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convert list to c([City | Rest]) ->
[City | convert list to c(Rest)];

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

58> c(tut7).
{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}}]

—R—RANEXE:

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

XEEFY format_temps/1i8F convert list to c¢/1, convert list to c/1
EESIR List_of _cities BY3LER, MEENE, IBEEHRENBREE. |BIFFHATER
RTTHVEL, B IRETREVDIRD:

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

5%

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

BUNBEHXHEVRIE, BEENAFIPIRES (B, =5I&K)

convert list to c([]) ->
Nl

DAEBNELBIRT TXTIIR, FANMIA—THIEIRERIIEIE :
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-module(tut?7).
-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(tut7).

{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 c

paris -2.22222 c¢
london 2.22222 c

ok

BITERZIA—TRE, UEFRERSEENREEER. TANESRBHIIR 4R,
HAZB—TRBMNGZE. AIBIIEZNFLEBSR. ERACEERFEZNNME, BiLte
TIFMSEBRAE,



-module(tut?7).
-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}} | Restl],
{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) ->
{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 c

paris -2.22222 c
london 2.22222 c

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

1.2.11 If XlCase

RKE find max_and min R ITHRSNREIENCR, BINEELNBT — T HINEHE
ifo IfXHETEAY:

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

AR, BEEEE";"! & (Conditions)fIFE—4, MXMINHEELM, Erlang=
MR EFIBAT, BEEKRE—TRIDNFELENLE, FRTITRE TENE, FEFRE
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HEETHREY ., IRLSEFULE, SRE—TIaJ0 (run-time) 8%, JTF true &
EHDPRIE, CEBENERETE, RAUNBLBLENFEINE, NZBUTARE.

TEINEREZE—T if B9BIF.

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

test if(A, B) ->

if
A == ->
io:format("A = 5~n", [1),
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==1;B==7 -> %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=35

a_equals 5

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

b _equals 6

67> tut9:test if(2, 3).
A==2,B==

a _equals 2 b equals 3
68> tut9:test if(1, 33).
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A==1; B==17
a equals 1 or b equals 7
69> tut9:test if(33, 7).
A=1; B==17
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,2},
{erl eval,exprs,4},
{shell,eval loop,2}]1} **

AR, tut9:test_if(33,33) RESSIAEHABRVFEHLMN B, FIUBAIER—T

if clausef8i®R. (See the chapter "Guard Sequences" in the Erlang
Reference Manual for details of the many guard tests

available), case 33— Erlang &1, EFHIREAIRIIELY convert length RH:

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

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

BNEYUXEFS:

-module(tutlo).
-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> tutlO:convert length({inch, 6}).
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{centimeter,15.2400}
73> tutlO:convert length({centimeter, 2.5}).
{inch,0.98425}

A=, caseM if FBERONE, B, £ LEAWIFEP caseiR@{inch,X/2.54}
{centimeter,Y*2.54}, case BNTRNNIUEATFERRE, TeEFE—THIFHKES
X—=. TENBIFERBII—TSEEMNERHIKE. BINIRFTB2IETY, FE
Fh, 2B 29X,

-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).

{ok, tutll}

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

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

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

1.2.12 REERE(BIFs)

R (BIFs) R— THEARREEATRE Erlang EIMWIPEVRE, BIFs REI—LL
£ Erlang EFoASCHENINAE, SHFE Erlang FEPESRMEARASHZRIG, BLEBIFs g
BHEFARYENZZE, tIIZRAZRTF erlang R THIREL, tbal trunc BE,
erlang: trunc JHRERFEH,

IEWVRAR L, BINEXEE—THFNEAREF., WRIUK 400 R, EREEF. BT
DIERATE5TER 400, FHERARRE trunc, Ri/NHED . BIEERR 400, FES
RERESMEE, 2, 2004 F

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

BMNIUBL, R1FE 2000 XTER, 52004 F48%F, AT 2004 RO 400 EER,
2000 FHNE:

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

FIAENEE—TEE. TEBRTHIF, FHUEHENSAERMU 100K 4, F—7 11RO
leapZ net_leap FHRH4E Leap BE, BITAETRPERXTEELWE feb IBRZEGTH
B case, EESEIRENBHINE.

ETBRIFRAT trunc BIRVA, B—TERSIVARER Erlang BEF rem, E184E
LEREABBREVREL, 0:
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2> 2004 rem 400.
4

BATYURE:

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

B

Year rem 400 == 0 ->
leap;

BBERDR trunc XEFHIRNERE, RSBROV—LONARERE, TUFETFE, ML
SEETFEDERINESENHIRE, (see the chapter "Guard Sequences" in
the Erlang Reference Manual), {7 shell ©f—FX—/\BRDHIREL:

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

FrEXEORTFTE. IAEBINEEAERTTREIRE:
87> atom to list(hello).

“hello"

88> list to atom("goodbye").

goodbye

89> integer to list(22).
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II22II

X 3 TAREXE, BM (ARIEE)&E Erlang 3L,

1.2.13 SZEH

Erlang, BEZTRNREIERIES—HF, B—TERREE N, BINL—T shell flIF
SRi88

90> Xf = fun(X) -> X * 2 end.
#Fun<erl eval.5.123085357>
91> Xf(5).

10

BENEX T —TR—THEHORE, FHEXTREMWE T —TZE, X T X (5)RE
H10, TEENX IR THBRINRESIRIVRE foreach I 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 T RYIEAEERR List DHEIRfHt, foreach®TmA—THIER, HIBEES— 1T, {EB
F—PNRE fun P, map BIE—DRE fun RONIHE— N FHHBIR, RiIOTLkE
shell, BAIMER map F1— fun RESEHRN 3 BIF— DD HA:

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

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

DU FAFIEIE— TR} FHHEERIPIR:

- 27 -



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

moscow c -10
cape town f 70

stockholm c -4

paris f 28

london f 36

ok

BANIAE X fun BH, FARBHPMERX IR, FHEMERZRRNRERER.,

-module(tutl3).
-export([convert list to c/1]).

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 ciR#E, MMURIENXEI—1F, AERIUECHA—THAREKR:

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

LBERNVER—T25ILTE XY fun REENE, BNNTUELREZ/SEHTE, RX5, AT
DAZE map @D, FHAIE lists:map(fun convert to c/1, List)., WHRETA
convert list to c TEEEENSIERT
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FVERER lists tHBE—1R# sort (Fun, List), Fun @—THARE, HHEERT
S, WRE—TSHESE_TSHN, XTRYMNZRO true, RZIRE false, FHfl]
£ convert list to c PIINEEE:

-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}}1]

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

X8, BINNBEBZTE" ", LxE—A""ﬁ$1JéEl'J BF—TRERIENTE, BRI
REEZAXTENER . EOUBAEEOEENSEDR, AR fun PfEA, Templ <
Temp2iR@ true Y0 Templ /NF Temp2,

1.3 HiTRwE

1.3.1 #Hig

—MEA Erlang FREBECEORFENEENEERRHZ, Erlang GUMNEBEH LT IDH
ANmiE. &, BINEBRE—MIDBERE FAERNRITXENER, b, ME
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HIRIERAZEDVHREIHE—TNFLIE, —TRIBMIE, T— TS PiRURITEMNES
HE—ZHET. 23R, FTVESTERELE—TEE, AIEENMFIRENEESIE
i, X4ETENMMIERNIETH—fMES., £ Erlang P, JURBZEIIBH L%
2, HRTFXLELZEREMNNEMRIS. EErlang P, BAWEETEREN—THIZ
(process),

("HE"RBEEZERRBAZHE, "&E"EtZE, SRENHEIHEAEX)

Erlang REXRH spawn AT EII—TFHEVHIZ: spawn (ER, SHENRE, SHB!
&) BETEAVER:

-module(tutl4d).
-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

BAITIBRIRE say something BIINEERWMEBENE —TSH, RYEBHE_TSH
BEN. MESRE start, EBAT Erlang #E, — ML 3 X" hello”, B—1
i 3 R”goodbye” , XA T HIEFERRE say something, F=—TREBEATF
spawn BE)I—THIZANE, IISTMERDPEH (export) 417,

9> tutld:start().
hello

goodbye

<0.63.0>
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hello
goodbye
hello
goodbye

AR, EHEEEE""hello”"3 R, REEHIH 3 X "goodbye”, MEH—THEHIL
"hello”, REHE _T#HEHILE "goodbye”, REE—THIZEEELE "hello”, KREH,
I HEREFRAI<0.63.0>? — T RFHVMESAABRAIBRE— T ARV, 7 start
REP, BE—1IRASE spawn (tutld, say something, [goodbye, 3]).

spawn JRE@—T#7E ID, Fpid, BI—T#HENIE—FRR. FT<0.63.0>F spawn BRE
B pid, BI#iZ ID, BAVRE TEEWRIFPERNDTERXT pid,

A=, Bt io: format PER~p KRBT ~w, XESIB—TRHPFM: “~p F~w—Hk
LEIE, F~wiNEERE—HE, AZESIE—TRRKOVEIE, DMETIT. DUEREH
FEIN. BHESATNSIRPVTFIEIFR, FHEMINIUFFEEL" .

1.3.2 (SBfER
TAENFIFP, BRIMNEBEIL TR TEEERERRTHE,

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

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).

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

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

1> c(tutlh).

{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, BIIUE"pong”:

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

HIEIT tutl5:pong ()., Pong PID 2"pong”BY#iZ ID, RERE start XETI TS
_Ai&*i"ping"o

‘spawn(tutlS, ping, [3, Pong PID]),

X THERT

‘tutlS:ping(3, Pong PID)
<0.36.0>2 start REEHREE,

D" pong” 4T :
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receive
finished ->
io:format("Pong finished~n", []);
{ping, Ping PID} ->

io:format("Pong received ping~n", [1),
Ping PID ! pong,
pong()

end.

receive ISATRAIFHEFGREHEHZENHER. EIMIIZ:

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

patternN
actionsN
end.

xR, EEERE" .

£ Erlang #2EHNEEE— B8 Erlang 38, BI, BTSSR, TTH. BH.
T3 pid FF,

FTHENTEWREER, 5— T8RN, FEVERSHANIIBES, 35—
HIEPIT T —T receive, PIIPE—TSEEFHF—HEVETASANIIDBER, FIT
BCHYENES AT

WRF—TEEIHRERCEEING, FSTHSHRINN, WR SIS DBEREVFHILE T8Y
&, ERFETNFPREESHENT. B=THRREHE, WRSHLENE, BAE
—THBIMSEBENSIP, HREZTERKMYNENEE, WRB_THERLEENE,

MNBVEHERSHEIAT, FHESZ THBMNIIDBER (FHREBE—THSNEEERA
BABIH) , WIRBZTHIBEALE, BINSHNERE=TKER, BEIXFINIIE. WRE|
RBIASIESS, HIZPMSFEZE (PLLT) HFT, BEEI—THIVESENE, CEIRE

£5,

LR, Erlang SLWMERIRIR", ESRIULEER/DIIXIEEREL.
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MARELSLFKE ping pong BYBIF,

“Pong” IEEEFHHB. WRITF finished BRI, "pong”#itE”Pong finished”,
HABEEIINE, KiFET, IReWE—TTERTES:

‘{ping, Ping_PID}

TSR "Pong received ping”Fap#iEping” &% pong HE:
‘Ping_PID I pong

AR, "V BUUEAASEREY, IR "HEA:

‘Pid I Message

B, Message ({H@ZRI) ARG THRRN Pid BU#AE,

A#FIE" ping” &% pong Z/a, "pong”BXRiIEAMA pong KH, FIEZHBRRE receive
FHSEXFHHEAFR., ALBI1ESE#HEZE  ping” . BT TEEIREFTIEG:

‘tutlS:ping(3, Pong PID)

BINBRH ping/2, BIBR ping/2 NE_TEIER 3 BIIHRERIT.
FE_TONERE—TIHES "pong”:

Pong_PID ! {ping, self()},

self () ROYRBEIZITHMHE ID, HXBER"ping”BV##E ID,
“ping”" A F"pong " BICIN :

receive
pong ->
io:format("Ping received pong~n", [])
end,
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YOSWRIBVIHE, #iE”Ping received pong”, Z/g"ping” BRiIEMA ping R,

ping(N - 1, Pong PID)

N-1SEES—TSHER, BRICEMN 0, IXHSLENE, ping/2 NE—DEMS
WIRITo

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

TTF finished #RAGXLE T "pong” (SHEER TEATHEVAT TR L) Him”ping
finished"#HitH. "Ping”" SETLEIMEIHRLELE,

1.3.3 #HESWEM

ALEEHIBIFHP, BRINELLET "pong”, FIUBRNIUELE—TRF"pong”, REB

EJJ"plng"o BD, ping DVADE"” pong”fMR, MEHIMAECARHE. BLMMEH#IE
JRERERET— T 58X, Baa#HIEINMR. Erlang FEItiREE—THEI, DAL

gUEHE—TBS, MAR pid. XEH register X T AEREGEMREY:

register(some atom, Pid)

BABREES ping pone XTHIF, FERXTREL, 46 pong i#HE—TRZ"pong”:

-module(tutl6).
-export([start/0, ping/1l, pong/0]).

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

ping(N) ->
pong ! {ping, self()},
receive
pong ->
io:format("Ping received pong~n", [])
end,
ping(N - 1).
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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, []1)),
spawn(tutl6e, 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

£ start/0 RED,

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

Ba)" pong” X THIZNVEANY, BAMETET —LR&F pong. "ping”#HiEP, RINIMAE
GPUXE[E pong HIERXEET

pong ! {ping, self()},

BTl ping/2 MAEZM S ping/1, BIARBHFESE—TSH Pong PID T,

1.3.4 SDHARE
DMERNEE ping pone X T1ER, B"ping” " pong” BAREHNTEN L. ERNUBHX
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TIEZRI, BINEERI—RE, MUFEETIE, DM\ Erlang 9T, #BHT—TER
HNZEMNHIUPELERERTITENAVIERREVEE (*manual*), Erlang REERGOHEE
=, LFEEMEBYmagic cookie, mREIBHVEKENENGEREIRNEESFTE Erlang @
1SHIHNBEDEY home XHFDPEIT— . erlang. cookie BIH (£ Windows RGP,
home 3Z#4+&EH$HOME IR EEE - RIEFTZELIREE. £ Linux K Unix R%
P, IRIURBX—15, RTFEZEBEVEVRAF home XD, #i1.erlang. cookie
FMILLT ). .erlang.cookie WHPEEQLSHENTFFE, W Linux K Unix RS
.

$ cd

$ cat > .erlang.cookie
this is very secret

$ chmod 400 .erlang.cookie

FE#/Y chmod f§. erlang. cookie XHFRIJLUREHIFIBELO, XEWFEEY,

HIRB—THESHENES L Erlang RARXREH—T Erlang R4, RUDLEE—
™=, 1.

‘erl -Shame my name

BIEBERSSREZHMET (*manual*) , WRIREEMAK—FD7H Erlang, S24R
QE—NITENENE, IRRBEEHR AN Erlang RAEE—ENS L, FHEMHIIR
ANREFHIUT . B—TETFHEN LB Erlang R, WIRA—T Erlang P,

(ZEE: erl -sname BRIRFIEDREEE—T IPET, WRBRINE2EFEHAEYE IPEL
PR, BIUER-name KE, HMBBLLHSTEHY IP I (*manual*)),

XEBEBAM ping pong, i NEITFR TIRIIEY D !

$ cd

$ cat > .erlang.cookie
this is very secret

$ chmod 400 .erlang.cookie

BAMRZRNBER ™NTEN, 230U gollum A kosken, FA1E# kosken EBEI—1
e, @A ping, RS gollum EAMA pong,
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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 7G)
(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>

DERANIE gollum EBE) " pong” #HiE:

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

RIEB5h kosken LBV ping”i#iE (A LEBVBIFP, BINIIUEL start_ping B9—1
SH, BTIT"pong” T ENZE),

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

Ping received pong

Ping received pong

Ping received pong

ping finished

XEBRENBEZR, ping pong EBERIZIT, £ pong BV—ixk, FIEZH:

(pong@gollum)2>
Pong received ping
Pong received ping
Pong received ping
Pong finished
(pong@gollum)2>

B% tutl7 8918, pong IRHHBARSHEHENE:
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{ping, Ping PID} ->
io:format("Pong received ping~n", []),
Ping PID ! pong,

tMMAMERNARITIE, MAE ping” #HE2EM TP LT, Erlangdy pid ELE
SEITBXRTHIZGTIMEXRER, FIMWRRERDE pid, "!"FOMBFAEEE, TE
Bt RER— TN RE, F2ETTHR L,

AEZE, BUEEEEAXRS— TP R OFMENHZED:
{pong, Pong Node} ! {ping, self()},
HAVEARTLE{regiester name, node name}E I,

HEaEiBIFP, BINIMAR T ARENHKRLEBE) " ping”#1”pong”, spawn BB FE
HeW T ERIRI#IE. T—THIFIEZE ping pong i2F, RIXRXBNIER— TP
J:Eij_]"ping":

-module(tutl8).
-export([start/1l, 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", []);
{ping, Ping PID} ->
io:format("Pong received ping~n", []),
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Ping PID ! pong,

pong()
end.

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

BREESLAE kosken TR EBYErlang RETART ping (RE"ping”"#iE), &
gollum EFRABXAE N

(pong@gollum)1l> 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

IR, BAIIPE gollum EBAINEE. X2RN I0 RZTUEL, BINIERE AR
spawn, FiEEEHIESEEIAE,

1.3.5 —EANHIF
PAEBNE—TEREWIF, BIRH—TREBSNHIXTE,

BRI EFIREBEA—TRILRSEE, HSAEEHAtS. B, —TRPAFEA
ERRFRIT REF .

Xtfmessenger.erl:

o?
o®
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
is already logged in at another node or if someone else is
already logged in at the same node, login will be rejected

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

oP
oP
o°
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0 0 o ® ® ® o I N o°
A 0° ® o O A ® o o° o°
® ° ° ° ° ° ° ° o° o°

o®
oP
o°

reg

0 0 o ° ° 0 0 A A O I ® ® I I P P A P ® ® ® I K P I ® ® o o
A 0% A 0 A A ® A I P I N B ® A 0 A B N A ® A I N N ® K o ° o°
° A ° ° ° ° ° ° I I ° O I ° P I ° P I N P X N ° I X N N ° o°

o®
oP
o°

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

istered

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
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-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])).

%%% Server adds a new user to the user list
er 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

serv

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

- 42 -



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, {From, Name}} ->
server_transfer(From, Name, To, Message, User List)
end.
%%% Lf 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, [server node(), Name]l));
_ -> 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 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},
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.

NIERXTERS, IRFE:

o F2E server node()X#
o EHImFEHINTS (messenger. beam)EB—EE1T Erlang B3 EL,.

ATENAIFP, FAOTAENTTENPEH T TR, FIURIRREXTRIEFRE, IR
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JUER—ENETIEITEN.

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

BANDBBEHENFMNA :

(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 BER, FAE—"THRLS Peter HEW:

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

sent

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

logoff

James —EIRBAE—THEL Fred:
(c2@kosken)2> messenger:message(fred, "peter doesn't like you").

ok
receiver not found
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RAFEMs, BA Fred EEEH,
BB INE—LHER,

server_transfer REBR THRAE, — T84 ™S8 (server_transfer/4), 83—
B5T(server_transfer/5), EIRRANER T REHIREL.

FE, BET— 1T BERIAMPNIRSSRE server (User List) HMERT—MEWR.
Erlang fmixss/RBEE0A, HIEMISERRmIENR —T1EH. ATXREBF AREEEEHEE
RIEIER T, XSS HIEHAEA,

BAMERT lists BROIIRE, XB2—TIFEREHEVER (erl -man

lists), lists:keymember(Key, Position, Lists)®@H3IR, HESSXIEE
AVERERVITE, SF—TITENUEN 1. WREHRE—TSRERF™NTE, ©=R0O
true, BNRD false,

3> lists:keymember(a, 2, [{x,y,z},{b,b,b},{b,a,c},{q,r,s}1).
true
4> lists:keymember(p, 2, [{x,y,z},{b,b,b},{b,a,c},{q,r,s}]).
false

lists:keydelete MBEBASINIET, BHMESE—TILEIITAH, FHROFIRIIIR:

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, A¥EiR@{value, Tuple Found}
TS false,

£ lists &R0, BRSHERIRE

— 1 Erlang #EEE LB —BIE1T, BEFIWEIARFENER. ZFURR‘EILE"BA
Erlang R4 5Ea#IEIZE CPU Y8,

IRBEYMHIHR, —THESRLE, B, RE—TREEAR, HRE—MME, mAR

BRABETCRH T, B—TRILHENGAERER exit/1, exit/1NNSHBERENZSR,
BMEEBH. X TRIFP, BIWEMA T exit(normal),
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ARERE whereis (RegisteredName) MR R— 1 EMEVHIZRFR0Y
RegisteredName 37, W=, RO pid, ENRE undefined,

IRAERNZ TS EEHBHNARERT,, AIUBRRARE—K[K: —TERBURA—TH
P ARt S—TRPE.

F—THPEXFALHET6Y:
‘messenger:message(fred, “hello”)
2B, MNAEBFIim#HEREEE:
‘whereis(mess_client)
—MHSHEAELE mess_client:

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

BFImXEFARFZEIER:

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

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

BRI pid SEERFIIRED:

‘lists:keysearch(From, 1, User List)

WR keysearchiROTS false, SHEU—LEIR, RBIHESODSES:

‘From I {messenger, stop, you are not logged on}

ZFIHEASWERXTHEE, FHiAR exit(normal)H&LE, QR keysearchiRO
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{value, {From,Name}}ENMAERFLERT, BHVAF,RA (peter) %= Name BY{&.,
MEBEIAR:

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

AR, XB#Yserver transfer/5 FIRIEAIRE server transfer/4 R2— TR,
BANRT B—1 keysearch UK ITEBFimY pid,

‘lists:keysearch(fred, 2, User List)

XR, BAWERZSH 2, BITETAPNE_TITER. WRRE false, BIAE fredigs
BR, REBUNDLEER

‘From I {messenger, receiver not found};

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

AR fred VEFim, HEA:

‘From I {messenger, sent}

3 peter BVEFifo

Fred I FImIERR, FIED:

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

peter WEF IR await result REPWEIMR.
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1.4 [#1]162411 (Robustness £#4)

(1FEF: RIEREEMHAAERobustness ZERERE, ARIAVRP, ERBIRHTA
BIFEARNFRITRN, BARGENHIRERE, XUSHBXFHLSHNETEFERAIN
B )

fEE—=8Imessenger fIFH, HBHERIASENSD. K0, WR—TESEEER
RPN TRRESREERIBRA. BFIERRBREBERSS Y User List o,
EREBFPMELAFET . RBSBHIRNNAFPELER, XBEAFPTTEBRERE!
AR55e8.

BBEESWER, IRRBS[EOESAAEMNIERRE, ALXNBFImERE
await result BHD,

1.4.1 86 (Timeouts)

O —5EE messenger 2281, BT ET LB ZEBAIRN, XBRIUE

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

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

S—fpit"pong" EREVSNZELL " pong" E—RINEIRNEBESZEIRE ping BUHERMEDL,
X PLUBIEE pong IS | NBEHLHEISRSEI, W FER:

-module(tutl9).
-export([start ping/1, 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]).

EmEFHFBEES tutl9. beam XHRISENBERZGE:
£ (pong@kosken)

(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 KIBREYT, Ba)TRBEYIE (after 5000) WREZHITHER
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{ping,Ping PID}BITRHHEGH, WRLBWENLHER, 75000 =W2E, BIYHE
BRANRIERENT. after BOURRE receive RBBERNEL—TLEFH. WMIRiX,
ik receive UIBRPEVEMITEE XILTBLIE, 2R, BINNEIUER—TRE—TE
HBVRHRAE NBIENREE :

after pong timeout() ->

BE, £2MI Erlang RGNS DERBINGIR —FPRENGESN. BIIFER
EEEERINISHENESHRIER, ARIREEE—TEENNBEARMNE TINBRFEEI
F—THER. B, BIIYLUERBIGIRES— T+ 2WAREREIHEAKIR,R
EERo

1.4.2 Bigae

HEBADLH# T TR Erlang AENGEAIEBRGELSIVZEI, BETEE Erlang #ig
SWERREHY, XFE Erlang BIARBDFRN exit,

—DHBUREA exit (normal) REH B ETRAABIRIBASREIRAIES
(normal)iBHL.

—IHRNRLE TETER (B0 BRPL 0, FBiREVLE, HEEB— T AEENREE)
RANERMER, HHNIRE (abnormal)iRE. —T#iEHIT exit(Reason)
(*manual*), Reason A—TFRFFatom normal 259NN term, HIRBIEF—TRERL.

—1 Erlang (U#ETUIRER EHZAVEERE (1ink) , HTEETAR

link(Other Pid) (*manual*)REIIE5A] 0ther Pid#ZAINOHEE, 33— T#
EPIENIHER, g4eE— T 5T THENHELSX—TES (signal),
EXMESSEISTAAEE pid IHESERNRR.

REBER F—THZEERRBEINZEINERRBES.

MY T SINRIER (FRERE), REBVIBRREABERIBEGEIGHE (BENEIRERBE
SHNHE) FVERHBERIE (ki) Z#iE, HEREEFIERESEBEATEIRIRENUH
IEREERHIE, XM INT, IRTLE—1TESH (transaction) Fiis REIVFIE#HIZE
EEE—k, UREPHN—THESEERDE, eSS R%. R
SDIHRBANFZACNE— RN, AIRKE spawn_link £5TAX spawn
BREINEERRBT RN T — 1 SHCIRAVHIZEVEERE (*manual*),
TEE—TRIHERER"pong"#Y ping pong fIF:

-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(or _) ->
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, [1),
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/ )\ z), R THREEER—T start/1 BEDPWBE), HA"ping"&i2
EBI—T T aBE. T=RFRRE spawn 1ink BVIHAE (FEE: FENRBDIRIEN
3 link, &B&N spawn_link), &EB"Ping"@AT exit(ping), XfE
FB"Ping"BRABLE—TRIBESL. "pong" Ri5"Pong" B,

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

WERSHMEMIPLINHZFEAL(flag) (*manual*), XIS HIZREIT RS
EMVENRFPERDPHAEN, FIAUREE 0TPIIER (supervisory) ERBP (FEH
IEREIENE) . BENEZRA FTEH ping pong EEPERRLIES (exit)dy
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", []),
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, [1),
spawn(Ping Node, tut2l, ping, [3, PongPID]).
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(sl@bill)1> tut2l:start(s2@gollum).

<382
Pong
Ping
Pong
Ping
Pong
Ping
pong

1.4.3

m

C-

regi

0.39.0>
received
received
received
received
received
received
exiting,

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

I@EERIT 2 EHARAIF
T, BiI@%F messenger 2R, #IT—LBEZE 0L :

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

stered

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?
oP
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°

oP
oP
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 of
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

oP
oP
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},
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 fR$Z3MEIK (trap) REES. WIREENEI T —TRBEES
{'EXIT',From,Reason}, XEKRE—TEBFHEELPIHFHBARTREIKR, BRN:
o AFREER(BMNART"RESZR"ER),
o FXRIZBFIRIIMNEEZED LIS,
o EFIRATENTREXAHE
o EFMIEHITTIFERIE,

WREFANNZWRIT ERFNREES, FVER server logoff BREIMARS3258Y
User_List iR tuple {From,Name}, WIRRB[BAAANNTRELKA, —TREE
S(REB#)ER) {'EXIT' ,MessengerPID, noconnection} A X G BNE#
2, XRSHHENEF#EEDL,

frawait_result WP, BAIUEATELNBIIHY 5 INBIHLE (5 IARREINZIIRSSSS
BIREHER ) REREFif. ERBIUURAZTFImERTRLA], SFIRARSSEER
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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1.5 [#1]i2RH0%E (Records and Macros)
— P ARENERLEEE—EAXHD, IEVHNARGHIESERZRENBHEO,

1.5.1 RBARENHFAEES TP

RNTBERX—m, BAEEI—= messenger HIFHEIE 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 ZESIHREBVE X

AFERZTIENEN, BIVEET Shell ZEEREERZD, BFmAMRFBIIRZERL
R (records)kFERMEONEN ., BNBAIENTLEAR (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
r
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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

%%%- - - -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
A o® ° o° o°
o ° o° o° o°

o?
oP
o°

o°
o®
o°

logoff()
Logs off anybody at at node

oP
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/1l, 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.

%3%%- - - -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([1]).

%%% 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-- -



1.5.2 3SL¥{#¥(Header Files)

REUBEN LY B2 . hrl B3, XLEZ Erlang BYSLXH, TUR.erl @
TUTED:

‘-include("File_Name").

BERBP, H1ul:

‘-include("mess_interface.hrl").

EXTHIFD, SLHMEREMDEY messenger HIFEINABIERDIEEN (*manual*),

ShrlgBSEASEER Erlang K18, BAEAZIHIBER MUNBSEIERENE X,
1.5.3 i2=R(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, BINEFBNRIRIERGGIERPOAETOWMENINE. (FRIEROVBLHMZENR
RV REVE XS, MEFENHEERENEO, FiEl, WRIFEEICRPIE
N—T#HE, IRRF2NERBOERX T HENE DM AEREBIE— 15 BZIC RS D,
WRARNE—TEROVIHERIS TR LS, XLEBUIGRIEEN 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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1.5.4 9% (Macros)

SHU—THARNZE messenger PRIEIDZEZ (macro) . MtFmess_config.hrl BT
TEHENX:

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

BIE mess_server.erl PSS TX—LH:

‘—include("mess_config.hrl").

mess_server.erl PHEIMAIF—?server _node ERIG4REB RN messenger@super,

S —TRBIEM S EBCIZIRSHZEMIEE

spawn(?MODULE, server, [])

XB—TMER (standard macro) (MNELRERAEXNE, MARBPEMNNE). ?
MODULE EREIGHLRIIEREVRIR (538 - module HI3E XHWEREZIR) Bk,
A B— LB RNERHDT, BIUENSE (parameters){ER (*manual*),

messenger BIFH="Erlang8Y(.erl) XHRRMFEBIRIIAY ( . beam) BIFIEIHF,

Erlang RATHITIEX LN HRRHARGEHETS . EXTHFP, BINRFTE2G
BRPRX LB RAERNN SR TEBRDP (HFRIRIET cd 9 EIANBER) . 1F
— S NRIEFTBNY. beam XHREES—TBERP,

fEmessenger B3P, HEERIRAENESDEEABIE, ZIERYUREIESER
Erlang term,
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SE28349 OTPIgiHRM

2.1 R

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

2.1.1 HEN
£ Erlang/0TP P, REMIISMEEEN, X2— TETFTIIEE 5REE B EBI#HE
HEHIRE,
o TIEER—TiHIE, EHEFiJr% XTI E,
o WMEBEEZ—iHE, BFEMIIEENTR. WRITIEELWCA THREEY
I/XEF'E/PIVE%‘O
o HBEME—THRENDSE, BiERBLENTIEENRES, FRESSENERN
hjﬁbo
1
1 a

[y

OR b
O G

FEP, HERELEE, BETIES,

2.1.2 Behaviour

ARBRND, RIHFEEBIEVEREE, MITEABMRETIE. W, HEEEVEHEMRAE
™o E—BVAREZAEAPTERENNFHIZAEE, I, TS TIEETRER C/S 220PaIR
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Fim. BRIAEH.. FEERETIFIISELIRES
Behaviour, S—L@MAVIREENE VL, TERBE DB HIZPINRATEAFETE,.

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

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

-module(chl).
-export([start/0]).
-export([alloc/0, free/l]).
-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, QUfE server.erl E&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.

A™BE— T OEER 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 PEVRIE, JUER, AFRIUBZ ARSI,

o BIFPIRFZEBBNNRFTN ch2, WFEFIHNBFMSERBN. XRIKESFTIUE
Z, MARINRER.

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

o BANIUY RARSFSISAVINAE, MARHNE ch2 SHEHTEENENEER, (fEEEHY

chl.erl® ch2.erl @y channels/0. alloc/1, free/2 BISEMBBE=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, NIIRESMXR, TE=mEREAR
EBERMN. G—k. TUSEMBNAER, ERAADEREEMN. server ERHER
BE®H. —, MERErlang/0TP Behaviour 2:

gen _server
et C/S 2 PaIAR S3ImBYSET

gen_fsm

R T BIRARTSHNEISED

gen event

RS HIEIDRE,

supervisor

IR —THENPHGEES ., FIFSEEEEROMER - URSEEECRARE, A=

BT,

0.

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

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

2.1.3 MR

Erlang/0TP I2tRZAY, SHMBHSCI—LERFEAVINEE, 4BHE7E Erlang/0TP KB
#R“KIA”. Erlang/0TP RAKIHIFE Mnesia, B&THERTHIREFSFTNEN
?R78, Debuger 2— AT RIXIVES, ETF Erlang/0TP BVS/I\RE BIEN AR
JERE (STDLIB),

MR MESEINN T 2R G2 ) RN BREH (R1R) o
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—TEREENNAER, FAESET#HE, FRIEBES—ARIBIIAEER, W—FpRIUEKR
“EERNIAR BN FIRER . — TEERFREIAIFHZE STDLIB

— T HEEHENNARES, 2— T hEBWNERIRE Behaviour BIRRESHVER.

f£ Application —NR, WRITUWRALNAE,

2.1.4 K%

RMIENE—TTEBNA%. — T Erlang/0TP NRERN—TF&E, BFRENEFE
W AZBNARER.

WRAEAH—TIER, S Release —1HREA,

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

2.1.5 XRHEH

AHIREIEMN—TBITPNRITROARIFER, ATME], iEF Release Handling —
THER,

2.2 Gen_Server Behaviour (3#H{R5R)

2.3 Gen_Fsm Behaviour
AEFESZE gen fsm(3), BiRIFMANREET gen fsmBVETEZEORYFOERE.

2.3.1 BRRSN
BIRIRTSHL, FSM, TRUBRE—Fh<RA :

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'}

2.3.2 sl

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

BRI —2igGe, ISR EREY. RS, 1HIREY,

YORIERR, 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,

2.3.3 Bah—1Gen_Fsm
ERI—DHWIFD, BFATEMA code lock:start link(Code)3¥Bzh gen fsm:

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

start linki@FER% gen fsm:start link/4, X MREBEIFHEER—TIMHIZ,
— 1 gen_fsm,

o F—TZH, {local, code lockHEERF., BXEB, gen fsmBEEARMIES
code lock FFff. WIRDIMEALE, gen fsmEARSHETIM, pid EER, &
FHIUZ{global, Name}, X# gen_fsm ILUEA
global:register name/2 3¥Eff,

o B _TSH, code lock, BONAERMRIR, ERUTFTONARYAAENMNE, X
¥, BORF (start_link# button), FEHARE—FEBESERE—TH0
J3(init, locked #open), XB—TREBNHEZERN, FHRBSERTH—T
HIEXNN,

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

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

WR—TBFRINEVEM T, #BY gen_fsmiFZAAECHEREL

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

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

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

2.3.4 SEEA

PSR SHERKIREUE gen fsm :send event/2 SESCIEY,

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

code lock 2gen fsmiyR=, {button, Digit}IE3LFRMIEIE,

SUBMRES, FFEAXE| gen fsm, ZSHRINEIBVEHE, gen fsmiAA
StateName(Event, StateData), JRE—1JTtZE {next state, StateNamel,
StateDatal}, StateName BHEIRSHIRS, 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', BEEFXAIVIRT.

2.3.5 i8h
SIERNBIEREE, NMSHA, TENTEASHEM Llocked/2RE:

{next state, open, {[], Code}, 30000};
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30000 2—BE, DAMEFI LN, 7£30000ms, BN30 NG, —MNBINSBHRMMA .
M5 StateName (timeout, StateData)#RiAR, XtF, WRIFIF30GE, NEH
ST .

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

2.3.6 ALLKRESSEH

BYIHE, —TSH OISOV, FHE%ELS gen fsm, KEER
fen_fsm:send_event/2 ZXHSH, HAE—TOE, LESHPEBTRTRE, HI
gLUMER gen fsm:send all state event/2 &%, @it

Module:handle event/3AMIE:

-module(code lock).

-export([stop/0]).

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

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

2.3.7 {FLLEHE

2.3.7.1 7EHERD

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

WREPIMEESEE—TER, XARBIREN—TBIE, gen fsmBMFERE init
PIRERLESHERE ., BREXMINEHE, gen fsm=iAREERE

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.

2.3.7.2 MiiGen _Fsm
WR gen_fsm AZHEEWNN—ZD, —T stop REWFERIZE :

-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—7 It {stop,normal,StateDatal}, B@ERMRIE
HWR|E, StateDatal 2— 1 EHE, B gen fsmBVRTSEIR, XE£5 gen fsmiEA
terminate(normal,StateName, StateDatal)HFe=HPIEIRRE,

2.3.8 WEHTHR

WR gen_fsmBERRENWREHEER, MAMUNZSHENE, CHARE
handle info(Info, StateName, StateData)RSEI, DIAMEEA], HEHER
B—MBIF, Fil B HR, WRgen fsmPRHKBTHEHE, FHREEIT BB 'H
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=

/LN O

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

2.4 Gen_Event Beheaviour
X—BRBEESZE gen_event (3) PrFAAEZOMNCHAREBNFBIER,

2.4.1 SRR

£ OTP P, FREESZE—THINMNNR, SHHMIYULLEE. —TSHTRER, W:
— TR, —TES. FEHE—LEF2RICRIVER.

ASHEERP, 07T, 17T FETTSHNESRIRE, S—TSHEESEEIE—TXK

FEHIERANY, SHREMIEXEMIEGISHNIERERLIE, i, —TSHEESS,
TREE—TRIANERGMIERY, AREFERERALERG L, IRFREEINHMRIE
HIRBANEINE, RPHMFERBINNII—TSHERECRTERE ™MES . SBRNIABH
ZIEEREENHPR R, BNMEXTLERERER. —TSHERSWITN—THIZE
KL, AES—TSHERERIEN—TOERRESID, SHNESE%EPE—T

{Module, State}dIR, BTERRE—THREAESE, State EHHLIEEHIRIPRT.

2.4.2 scf
AFEERERALIRIENSHFLIEDEEIRT T TEXAF:

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

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

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

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,

2.4.3 Bi—1TFHEESR
NI BERI—TRTRIEERNSHEESS, MG CEGISIMREEEME, AR TERE:

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

X TBABH—THHE, —TEHERE. S#{local, error manHEETEF, X

¥, SHEERESEAMEMB N error_man, MIRBFHREE, SUHEBRBIRASH

A, BRMNZAZ TR pid BiER. 2FHTIUZ{global, Name}, XtFEHEIR
=#fEFA global: regiester name/2 &,

gen_event:start_ link DFUWRIGH, WIRSHEESZHENN—ED, B, BEE
NEN. EE—1TE# gen event:start BFBz—MhENSEHERSE, B, —
SHERS, ARTHEEWNN—ID

2.4.4 DA—THHLBIEE
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, []).
ok

X TRHFLE—TESEBHEESS, FHiN error man #5EM, FIIA—THHAIER
# terminal logger, BSHEEIRBRXTCHANRL

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

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

X8, init AFEEHTRMALIE, MUEHBESTENSH. 3R, NF
terminal logger BYAZPASHASHRIER, XWTF file logger, APIVRSESHEEF
G TV EAR,

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

2.4.5 Sax

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

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

£ terminal logger OA:

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

&£ file loggerdh:



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

2.4.6 fHFR—1SHUIBEHE

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#[ M9 delete handler WE=1"2#, terminal ¥BRF init R
#H, WM—HBLVENERTIE, ©oLROHERRITE,

XF terminal logger K%, BEHABERIIEFEZMET:

terminate( Args, State) ->
ok.

YT file logger Ki%, init BIEFIFEYSHHERITRAIZE KR :

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

2.4.7 fFLE

LB—TBEHVESBRIELL, ©RZE—AREIRE THEHLIBERDPEY terminate/2,
FERBIBR— TS HAIBRE—HE,

2.4.7.1 HEHREHND

NREH SRR RBRPIN—ED, FNEE stop B, SUHSIEBIEEDIREEE X
Mo SEprlE, XZ2HIREEDENEY shutdown SREERSEMRAET,

2.4.7.2 MESNEMHEIESS

— M SNEVEHA RS, TJLUXERA:

> gen_event:stop(error_man).
ok
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