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F&1ES

IPEZEEARSS

HETF HTTP (IIPEIARSS, A AEAR HTTP GET &TigE IP, R[O
L IPEFBRRVESR, I XFHEXHMIEER. IEER S, EBRT
R R4

I B ik

http://code.google.com/p/erlips/

IR EVHS :

svn checkout http ://erlips.googlecode.com/svn/trunk/ erlips-read-
only
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F 5 EH- 1 PELE RS

GET geoip?ip=123.8.36.135

{

"cuntroy":"China",
"region":"22",
"city":"Beijing",
"long":116.39,
"lat":39.93"

R EZAE A jsonF TR (http:// json. org) [ o 1
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o ﬁﬁ—tﬁ
ErlangF %
mochiweb Jgweb server
IPEEZE Y maxmind GeoLiteCity binary db
egeoip - Geol.iteCity Erlang client library
o EEEHIAX
*EAGENEIaE L
Distributed & E M gEE K
e ZTH R
1Z 453 B Erlang Hot code load/swap
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— BAWEBFF & RIE (HTTP, JS REIREIE)

— RERNEFNR (IPAZE"HRHE")

— RErlangfiR (Z20EFgoogle EFZEHEr lang)
‘ERTERAERST TIE!

X EBZH— R
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I H BRZ5H)

® SIv
Erlang RS (.
e ebin

PRVFERRY Erlang BH¥r

® priv

erl, *.hrl)

sREVN A RprivE R

e Include

&3 Chrl)

o test

M3z B 7R

R (*.beam), .app X4

MBE8MN—EscH, a1 ¢ 18, E8HIE, code:priv_dir/1

Note: BEOTPHI B REMATE, It AESSIEHERAINAE,

LEEr langfH &

C BB FRIIR AR RRYIN E

| o
ERLANG

Concurrent Distributed FP Language



erlips directory

& litao@litaope: ~ v A x
XHHE) WEE) FEY) ZET BHH)
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OTPR2 4

e fErlang(FP, 3%, message—based) BYttFA, 00BAVIZITHRI\
NHEE
e ErlangB 2B “1&iTHHER”
o IKEBOTPIZITH EMMSEIEMIEY application
o BT XTIN BEVIRIGR, AL /LM behaviour:
gen_server ({f ASMZERS! 80%)
gen_fsm
gen_event
supervisor
application
[E4FhER AT LL @S gen_server3ESEIR
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OTP behavious gen_server

QSyan_SeTVerJ.;EQE%F;ﬁ/\kku»(ﬁﬁf'

)

!

) B fRHEEIRINTIEE (%

o BRZ1IZEE AT LIS AL client/server BYLEH,

gen_server }J—IZ1E
e gen_server 1Z4ti&, It server HEZD

cal Iback ER#Y

F PHRERE X HE%

e gen_server ¥ call(sync), cast(asyn), multi_call, abcast
e gen_serverGiTE— M HiLH) process 1, & ZxmiR{ESFE

FHM call/cast

e gen_serverflligakLi: gen_server:handle_call/3 i

{ gen _server:call/2
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OTP behavious gen fsm con't

o _4\/§Bﬁ4klb\$ﬂ1—%ﬁg$g%

o EALIE client lifetime, VMY E, server IKESFIA=
NEJ;E

o TE— NI process YT, HEAEIIRIESIEEH i

° 5(\":' “SIR” A[EJBY StateName, TEZE export FHXHY
Mod:StateName/2, 3 ERZ{

e send event, send all state event AFZAFH
sync_send _event, sync send all eventjj ,VU]

o [A] gen server —¥f, FIF start/3, 4 U@\_LH_U__L'E)J
gen fsm, Iistart |ink/3,4 LLfE@F supervisor tree

Y=k _
<.
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OTP behavious gen_event con't

o SHAIFIER (BEIAEESMLIEE)

o EEEXNENFHFHITZHAAIER, HEEFXRH
gen event, 40 Erlang HHY error logger {E2

gen event, ?kﬂ]_TkLTFﬁﬁﬂﬁumﬁﬂ Eiﬁq—iﬁtﬂ~ﬂ£ﬂiﬁ&
ﬂ'logﬁ\ﬂ
e start/0,1, start_link/0,1 BEI— 1" EHETE:E
e 1#1J add handler/3, delete handler/3,
swap_handler/3 X EHEEHH H’Jifiglﬂ%i@%@'ﬁf
o notify/2 AF LA, sync notify ARERIZEAH, S21R
olok, cal |7'j|_,|y'lﬂ ], 1IREIXNEER
|
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OTP behavious supervisor con't

E1

L

i gen_server, gen_fsm, gen_event, supervisor B E {thprocess

e one for one

e one _for _all

e rest for one

e simple_one for_one
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appmon LE & ZFHsupervisor tree

litao@litaopc:~$ erl -boot start_sasl
1> appmon:start(). % makesure tcl/tk >= tcl8.3

[J APPMON: sasl on nonode@nohost v ~ x

File Options Help
Info | Send | Trace | Kill |
<0.32.0>
sasl_sup
l | I
sasl_safe sup release_handler
alarm_handler overload

| v
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Emakefile

Emakefile J ErlangBwHiIMake TE, ENXWT:

Modules.
{Modules,Options}.% Options: &

compile module

% erlips Emakefile
{"src/™, [{i, "Include"},

{outdir, "./ebin"}]}.

B (HE SR HEmakefi | e FREISTR) :
linux shell: $ erl -make

erlang shell: 1> make:all(). [ - l
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GNU Makefile

Emakefiled~ & :

e Emakefile R EE K Hwi1Fer | 1KY

o TRZIKHFI 5

o TAHITEMEZ BN IIE
{8 FHGNU Makefile

e make

e make clean

e make test

e make edoc
e B EETENEMEE, MiNES.
(#£7F : GNU autoconfiz f —£EErlang#l & BIMacro, HI{/EFE DAL
Se, BRBENERGE)
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erlipsHIMakefile

SHELL := /bin/bash
.PHONY: all test edoc dialyzer clean
PLT=".dialyzer plt"

all:

(cd src;$(MAKE))
test:

(cd src;$(MAKE) TEST=true)

(erl -pa ./ebin -eval "eunit:test(\"./ebin\", [verbose]), init:stop()")
edoc:

(mkdir -p ./edoc)

(cd src; $(MAKE) edoc)
plt :

(./scripts/gen_plt.sh -a sasl)
dialyzer: clean

(cd src;$(MAKE) DEBUG=true)

(dialyzer --plt $(PLT) -Werror_handling -Wrace_conditions -Wunderspecs -r .)
clean:

(cd src;$(MAKE) clean)
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Makefile

$ ma
$ ma
$ ma
$ ma

A

T

$ make clean # ;EIE 4 By B #51

e all # ZHiFer 11X

ke test # 1A FF

ke plt # 1A

e 1

5

FifBmoduleleunit test
ke edoc # IRE S EY@doctE RFEiAd, 4 fkedoc

.dialyzer plt
$ make dialyzer # R #gtype, specis BRI HITERS ST

15

e

Concurre

R plt

erlips/scripts/gen plt. sh A
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(Wit

e erlipsapp.erl
application, supervisor callback module
e erlips_httpd.erl
httpd module, based on mochiweb
e ips_geoip.erl
handle module for "/ips/geoip?“ request
e egeoip.erl
2 HTGeoLiteCity binary file, I2{tipZE 18 ARSE
e erlips_ctl.erl
erlips ctl X} Xmodule
e demao.erl
e handle "/demo" path
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Erlang Module Template

% %%

%% %

%%% @copyright your company 2009
%% %

%%% @author litao cheng <litaocheng@gmail.com>
%% % @version 0.1

%%% @doc some desc

% %%

% %%

-module(mod_demo).
~export([some_fun/0]).

%% the function
some_fun() ->
% some comment

[ wl
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Erlang Module In Vim

3 itaocheng@Ilitaocheng: ~/codes/erlips/src
MMH(E) HRE(E) BBFN) BRI

(erlipsapp)
(
)
)

(application)

(supervisor)

~ ctAar

> C
tart/0 (4 lines)

ype,

?DEBUG2 (

39 - stop/1 (1 line)

erlipsapp.erl Tag List
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edoc tags

@doc P E1RIR Y 2K EHY I

@copyright £ REER

@doc XHEER{ER

@version [RAER

@spec JJ_TT’;%ZE’JspeCFL (BBledoc T iA {E F-spec)
@type ERBETEXHItypelER

@deprecated RRXNEENEFER, FHIER
@private FAFER ..

edoc BHEI(R13B02-1)%f unicode X HfA%F, 18 —Ltbug
MR dochEFHXETEEIR, FEHIT—EIZIE, 5F
(http://www.nabble.com/UTF8-and-EDoc-1d25676638.html)
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edoc examples (src/_ips_geoip.erl)

%% %

%% %

%% % @copyright 2009 erlips

%% %

%% % @author litaocheng@gmail.com

%%% @doc the module handle the request path:
%%% "http://host/ips/geoip"

%% % @end

%% %

%% %

%% @doc handle the /ips/geoip request

%% @spec handle(Req :: any(), Method :: atom()) ->

%% {pos_integer(), list(), iodata()}

-spec handle(Req :: any(), Method :: atom()) ->
{pos_integer(), list(), iodata()}.

handle(Req, 'GET') ->

{200, [], <<"ok">>}.

[ wl
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edoc examples (src/_ips_geoip.erl)

Modules

_demo
_echo
_ips_geoip
egeoip
erlips_cil
erlips_httpd
erlipsapp

Overview

Module _ips_geoip

Description

Function Index

Function Details
the module handle the request path: "http://host/ips/geoip”.
Copyright © 2009 erlips

Authors: litaocheng@gmail.com.

Description

the module handle the request path: "http://host/ips/geoip"

Function Index

lhandle/2 Ihandle the /ips/geoip request.

Function Details

handle/2

handle(Req::any(), Method::atom()) -> {pos integer(), list(),

handle the /ips/geoip request

iodata()}

Overview

FRIANG [’:—]
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type and spec

Type

FE N LR .
any(), none(), pid(), port(), ref(), [], atom(), binary(),
float(), fun(), integer(), list(), tuple(), boolean(), char(),
string() ...

BE X KA
-type gender() :: 'male’ | 'female’.

-type age() :: 1 .. 150.

-type http_code() :: pos_integer().

-type header _list() :: [{binary() | string(), binary() |

string()}]. -
&




type and spec

Spec

E X typeRIB R, BATEXHE#HHISpecifications (KE
%, REMERED, ATLUEHdialyzer#H1TRRS ST BRI
Erlang OTP A KE[ 4% lib BY exported BRAEBENX. T Spec
N

-spec Module:Function(ArgType1, ..., ArgTypeN) ->
ReturnType.

INER ZTERI— module 1, AT LL:

-spec Function(ArgType1, ..., ArgTypeN) ->

ReturnType.

AR ELEFRINE, ATRL:

-spec Function(ArgName1 :: Type1, ..., ArgNameN ::

TypeN) -> RT.

[ wl
ERLANG

Concurrent Distributed FP Language



type and spec

Spec
Erlang A [ — BN A] LLE 2 1N BN #F F) (function
clla)useS), FrARI— Bt el LLE B £ 1 spec (L7355
=]
-spec foo(T1, T2) -> T3;
(T4, T5) -> T6.
type spec & &: P
[eep 8] http://www.erlang.org/eeps/eep-0008.html [ i
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0] & etz AY o) @R

F&EIETRIEIR, AJLUBEIR S FERARITLE:
o compile #HiIEH, TEMBEREIR, RBIREBEMER, AETE

“Nwarning

e dialyzer #7571, ZiTdialyzeriRiEtype/speclE R, TR HHH
W&, 1REME, KETLZIfEIR

e runtime ;&17HJ, Bideunit, common test, log, dbg HFT BEEZI(T

Bt & IMIZF RV R 1=

ﬁ

A
runtime bug fix
(eunit, test, dbg, log)
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Compile

HRZREEA mFES!

litaocheng@litaocheng:~/codes/erlips$ make
cd src;make)

make[1]: EFEHNBZE

“/home/ | itaocheng/codes/er | ips/src'

erlc -W -l
erlc -W -l
erlc -W -l
erlc -W -l

erlc -W -l
erlc -W -l

erlc -W - .

.Jinclude -o
.Jinclude
.Jinclude
.Jinclude
.Jinclude
.Jinclude

Jinclude

../lebin _demo.erl
../ebin _echo.erl
../ebin egeoip.erl
../ebin erlipsapp.erl
../ebin erlips_ctl.erl
../ebin erlips_httpd.erl
../ebin _ips_geoip.erl

cp erlips.app ../ebin/erlips.app

make[1]:IEFE EFEHE

"/home/ | itaocheng/codes/er | ips/src'

[ wl
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Dialyzer

1, & flplt
$ dialyzer --build_plt --verbose --output_plt .
dialyzer plt -r\

$ERL_TOP/lib/erts-*/ebin \
$ERL_TOP/lib/kernel-*/ebin \
$ERL_TOP/lib/stdlib-*/ebin

ERL TOP X3k Erlang otp £ HE ( code:

root dir() )
erlips B, FA{1{FF Makefile £ plt 3T

$ make pilt

HiFRAFKI1BER— 1 script

(erllps/scrlpts/gen plt.sh), 7 erlips B [ -
K THERK dialyzer pit i
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Dialyzer con't

2, iz{Tdialyzer
iL{Tdialyzer{RiE 8 : $ dialyzer --plt .dialyzer plt -r erlips
{55 FH Makefile i&{Tdialyzer:

$ make dialyzer
(dialyzer --plt ".dialyzer plt" -Werror_handling -
\Wrace_conditions -r.)
Checking whether the PLT .dialyzer plt is up-to-date... yes
Proceeding with analysis...
Unknown functions:
mochiweb headers:to list/1

mochiweb http:start/1
mochiweb_util:path_split/1
done in Om3.88s

done (passed successfully) [ a l
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Dialyzer con't

3, flhE—1 EmMZ WHIEIR
TEHE(IIWERE—E1= (src/_ips_geoip.erl)
27 + Ip = proplists:get_value("ip”, <<>>),
fEfE1#1T dialyzer 434

$ make dialyzer
Proceeding with analysis...

ips_geoip.erl:27: The call proplists:get value("ip",<<>>) will never return since

the success typing is (any(),[any()]) -> any() and the contract is (Key::term(),List::
[term()]) -> term()

dialyzer $51%: proplists:get_value("ip", <) FEIANESHE

proplists:get/2 HY spec BERAA—E! -
Note: dialyzer {X{X 3t T — /&R 5Tbug
ERLANG
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EUNIt

module B include eunit L3
-include_lib("eunit/include/eunit.hrl”).
BEISE test/0 EBE

Macros:

e assert(BoolExpr)
assertNot(BoolExpr)
assertMatch(GuardedPattern, Expr)
asserteEqual(Expect, Expr)
assertException(ClassPattern, TermPattern, Expr)
assertError(TermPattern, Expr)
assertExit(TermPattern, Expr)
assertThrow(TermPattern, Expr)
assertCmd(CommandString)
assertCmd(CommandString)
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EUNIt

basic1_test() -> o xxx_test() 4 test BRZY
?assert(1 + 1 == 2). e xxx_test () N test XL
o fZEL m HY unit test A
basic2_test () -> MWET—Agﬁ_LEI,J

fun () -> ?assert(1 + 1 == 2) end.

m tests fRIR
e eunit:test(Dir, Opts) 13
_ .E/KD”' I‘ﬁﬁ" El,]
ba?"cti_stt?'fz_sgt;:tﬂ +1==2) mOdmeE,J test/0 B3y

= | e eunit:test(Mod, Opts) 13
FHE1™ModBY test/0 if

basic4_test () -> 3& —
? _assert(1 + 1 == 2).

ERLANG
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EUnNIt

erlipstEiRtb 35D, FHitk eunit XA ERCIE B EEE D,
T£ (erlips/src/ ips_geoip.erl) B, unit test AN f2s/1 EF
W, HE—1 float L ARE 2 NN FESE.

-ifdef(EUNIT).
f2s test () ->

[

?_assertEqual("2.00", f2s(2)),
?_assertEqual(["2.01"], f2s(2.01)),
?_assertEqual(["0.00"], f2s(0.00)),

?_assertEqual(['2.01"], f25(2.0102)),
?_assertError(function_clause, f2s('2.00"))

]

-endif.

[ wl
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directory ".

module 'erlips_httpd'

module 'erlips_ctl'

module ' _echo'

module '_ips_geoip'
_ips_geoip:61: f2s_test_...ok
_ips_geoip:62: f2s_test ...ok
_ips_geoip:63: f2s_test ...ok
_ips_geoip:64: f2s_test ...[0.001 s] ok
_ips_geoip:65: f2s_test ...ok
[done in 0.014 s]

module 'erlipsapp'

module ' demo'

module 'egeoip'
egeoip:653: ip2long_test ...ok
egeoip:662: lookup test ...ok
[done in 0.112 s]

[done in 0.161 s]

All 7 tests passed.
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common test
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Erlang B %

trace, trace pattern, dbg

port, prot driver, ¢ node

appmon, pman

crashviewer, et

mnesia, global overlay

match spec, abstract code

cover, fprof

application, release, appup, release handling, reltool
erlang VM
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