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Synopsis HE

An example of a web server written with Node which responds with
"Hello World’ :

NN Node 2 S (RS B3 18K ) 53R [ Hello World “ff) web Ik 55 4 31
¥

http = require('http');

http.createServer( (request, response) {
response.writeHead (200, {'Content-Type': 'text/plain'});
response.end('Hello World\n');

}).listen(8124);

console.log('Server running at http://127.0.0.1:8124/");

To run the server, put the code into a file called example.js and
execute it with the node program

LHEAT ARG A R, 2R BRI R A7 0 30 example. js Jf1] node F42
FPAAT A

> node example.js
Server running at http://127.0.0.1:8124/

All of the examples in the documentation can be run similarly.

S SC RS T B F- 28 ] RRE R 7 7Ei84T . #f Global Objects 4 JRiXf %
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These object are available in the global scope and can be accessed
from anywhere.

RS G AR A RGBT L, AT DA AT (67 B 1) IX L8R 52

global

The global namespace object.
ESEIGEAEIPOES

In browsers, the top—level scope is the global scope. That means that
in browsers if you’ re in the global scope var something will define
a global variable. In Node this is different. The top—level scope is
not the global scope; var something inside a Node module will be
local to that module.

FEW AR, TRAE O 4 R I, e RfE M var something
BlE LT — 2R s, (HIEAE Node FIfFAGtl, THZAE HEOTIERZ 2 Rtk
1, 7 Node Hithrpiliid var something i@ X [KA8 EANAE ] TiZkd .

process

The process object. See the ’process object’ section.

WFEXT S, 20 process object’ HE,

require()

To require modules. See the 'Modules’ section.
In#AEdk, 20 Modules” &5,

require.resolve()

Use the internal require() machinery to look up the location of a
module, but rather than loading the module, just return the resolved
filename.

R N R 2L require () IALHIE MBI IGALE, T AH N, Had
R fAE A I R S 44

require.paths

An array of search paths for require(). This array can be modified
to add custom paths.



require() N REATEA, TRAT ME SOXEA NI B € IR 1T,
Example: add a new path to the beginning of the search list

Blln: AP AL R AR A PR R AR 1 ST

require.paths.unshift('/usr/local/node");

filename

The filename of the script being executed. This is the absolute path,
and not necessarily the same filename passed in as a command line
argument.

AT IEAE AT RBIAS SO F 44 0 30— DXt R AR, ATRES i 21T S50 b %
ANHSCAEL AN

Example: running node example.js from /Users/mjr
Bll: 7€ H 3 /Users/mjr FIZ4T node example.js

console.log(__filename);

// /Users/mjr/example.js

dirname

The dirname of the script being executed.
R IEAE AT A TR B H 5% 44

Example: running node example.js from /Users/mjr
filtn: 7FH>/Users/mjr FiZ4T node example.js

console.log(__dirname);
// /Users/mjr

module



A reference to the current module. In particular module.exports is
the same as the exports object. See src/node.js for more
information.

fa i M Er R S I . Relit), 4R d module. exports Fl exports PIFf s
KXV PR E A%, 2. src/node. js.

Timers 5E 8%

setTimeout(callback, delay, [arg], [...])

To schedule execution of callback after delay milliseconds. Returns
a timeoutId for possible use with clearTimeout(). Optionally, you
can also pass arguments to the callback.

BE— delay ZMEHAT callback [FIEERE VR IZIO{H timeoutId W]
BH T clearTimeout (). BJ LATREE EALIBLZE I BRI EL ) S 4L

clearTimeout(timeoutld)

Prevents a timeout from triggering.
HERER 2, FHIEFEE M) timeout GEBI) &K 2R#l il /% o

setInterval(callback, delay, [arg], [...])

To schedule the repeated execution of callback every delay
milliseconds. Returns a intervalld for possible use with
clearInterval(). Optionally, you can also pass arguments to the
callback.

Wi — Mt delay ZFPEE AT callback [Pl R E TR 3R E
intervalld W #{H T clearInterval(). nJ L1 E BAL B L5 [0 R E IS4

clearInterval(intervalld)

Stops a interval from triggering.
BRI ES, BHIEFE M interval (IR @R #3#efil .  ## Modules AR

Node uses the Common]JS module system. Node has a simple module
loading system. In Node, files and modules are in one—to—one
correspondence. As an example, foo.js loads the module circle.js in
the same directory.

Node {1/ CommonJS B FR Gt . Node f—AME MBI RS, 1 Node 1,
SCAF RIS — X N . NIRRT foo.js SCAFQMAEAR IR ) H 5%
HFNZ% circle.js #idk,



The contents of foo.js:
foo.js MINEN:

circle = require('./circle.js');
console.log( 'The area of a circle of radius 4 is '

+ circle.area(4));

The contents of circle.js:
circle.js M EN:

PI = Math.PI;

exports.area = (r) {

PI * r * r;

s

exports.circumference = (r) {
2 ¥ PI * r;

s

The module circle.js has exported the functions area() and
circumference(). To export an object, add to the special exports
object.

circle.js Bt T area() il circumference() IANEREL, T LX)
el , R I R A B MR exports X[ H

Variables local to the module will be private. In this example the
variable PI is private to circle.js.

BB A A R FAAT M. A2 BB 7, A28 E PI w2 circle.js RAATH.

Core Modules .00 LR

Node has several modules compiled into the binary. These modules are
described in greater detail elsewhere in this documentation.

Node A — 489 1% i — BRI o TXSSRRERAE IR SCRY ) LA s 7 A PR il

The core modules are defined in node’ s source in the 1lib/ folder.

RO BIRAE node JEACAS I 1ib 3L T,



Core modules are always preferentially loaded if their identifier is
passed to require(). For instance, require('http') will always
return the built in HTTP module, even if there is a file by that name.
O PR A SE A, R ENTFR AT require () W . iltn,
require('http")Kf B 2R ] Py Y HTTP b,  BIAE S —ANJR] 44 SCHRA7AE

File Modules /R

If the exact filename is not found, then node will attempt to load
the required filename with the added extension of .js, and

then .node. .js files are interpreted as JavaScript text files,

and .node files are interpreted as compiled addon modules loaded
with dlopen.

WA BN AT 4, node R X LLE Y 44 . js 5 3044 B
5, W AGE A BN 22 GBI R4 cnode . . js SUIFBHRRE A
JavaScript #a04l SCA S, . node SCAFMEARAE g )5 1 addon (JfF)
bk, FH4%H dlopen KNk,

A module prefixed with '/' is an absolute path to the file. For
example, require('/home/marco/foo.js') will load the file at
/home/marco/foo0.js.

P/ RS AR N ) ST Aot 4%, 4
require('/home/marco/foo.js" ) ¥ N4k 344 /home/marco/foo.js .

A module prefixed with './' is relative to the file calling
require(). That is, circle.js must be in the same directory as
foo.js for require('./circle') to find it.

PL' ./t TSR A2 38 1) SCPF AT B8 42, AT require () IRSCA
W2 vl TAE require(’./circle’) REBNIEMIMISCM:, circle.js W7
i FT5 foo.js ML T

Without a leading ’/ or ./’ to indicate a file, the module is
either a “core module” or is loaded from a node_modules folder.
WERARBH— AN 7 /7 807,/ iigs, AR " O, sE 4
T node_modules H¢H.

Loading from ‘node_modules" Folders M
‘node_modules® H3XH

If the module identifier passed to require() is not a native module,
and does not begin with '/', '../', or './', then node starts at
the parent directory of the current module, and adds /node_modules,
and attempts to load the module from that location.

WAL R require () MARSFRIRFF AR — MZOEL, JFHARLL /Y,
'L/ L/ Tk, node B MCUTTBIER AL H & TFMR, {53 /node_modules ¥
S NIIE-REY 8



If it is not found there, then it moves to the parent directory, and
so on, until either the module is found, or the root of the tree is
reached.

UWERAEIS AT A, iR R b g H %, KIS, HREZ B a3
I& H BRI ES

For example, if the file at '/home/ry/projects/foo.js' called
require('bar.js'), then node would look in the following locations,
in this order:

Blan, WAL ' /home/ry/projects/foo.js' HifiH

“require (" bar. js’), node LKA L A7 E

/home/ry/projects/node_modules/bar.js
/home/ry/node_modules/bar.js
/home/node_modules/bar.js
/node_modules/bar.js

This allows programs to localize their dependencies, so that they do
not clash.

KACVFRE P AMAC AT TS R, B 5

Optimizations to the "'node_modules” Lookup

Process 14t *node_modules® HIZkRTE

When there are many levels of nested dependencies, it is possible for
these file trees to get fairly long. The following optimizations are
thus made to the process.

WERA MR HIIREEI, SO AT IO, NI R L
et

First, /node_modules is never appended to a folder already ending in
/node_modules.

1, /node_modules ANEUMAILL /node_modules &5 H % L.
Second, if the file calling require() is already inside a
node_modules hierarchy, then the top—most node_modules folder is
treated as the root of the search tree.

H, WA require() I3 B4 AL T node_modules JZIkH, #x
211 node_modules H ¥ #i1E N R IR

For example, if the file at
'/home/ry/projects/foo/node_modules/bar/node_modules/baz/quux.js'



called require('asdf.js'), then node would search the following
locations:

filan, s

'/home/ry/projects/foo/node_modules/bar/node_modules/baz/quux.js'

W require('asdf.js'), node &7E FIH I B THR:

e /home/ry/projects/foo/node_modules/bar/node_modules/baz/node_
modules/asdf. js

e /home/ry/projects/foo/node _modules/bar/node _modules/asdf.js

e /home/ry/projects/foo/node_modules/asdf.js

Folders as Modules H /£

It is convenient to organize programs and libraries into self-
contained directories, and then provide a single entry point to that
library. There are three ways in which a folder may be passed to
require() as an argument.

IRJT R R P e P 2 A B I H sk, TR AN BB N 4R 1 A
A =R 07 T LUK — A1 H R AEASHUL 184 require()

The first is to create a package.json file in the root of the folder,
which specifies a main module. An example package. json file might
look like this:

SRR A H AR N AN 44 package. json [SCF, EFRE T
A main Bi. —> package. jso SAFHIBET-40 N I TR

{ "name" : "some-library",

"main" : "./lib/some-library.js" }

If this was in a folder at ./some-library, then require('./some-
library') would attempt to load ./some-library/lib/some-library.js.
AR ST T . /some-1ibrary HgH, require('./some-library') ¥ i
KNz 3 . /some-1ibrary/1ib/some-1ibrary.js.

This is the extent of Node s awareness of package. json files.

X & Node J& %1 package. json CAFHITEH

If there is no package. json file present in the directory, then node
will attempt to load an index.js or index.node file out of that
directory. For example, if there was no package. json file in the

above example, then require('./some-library') would attempt to load:
WAL H %A package. json X, node FHi K 7R 1% H X n#k index. js
g index.node . flll, & _bHifEF A package. json A,
require('./some-1library" ) Kk & N4k



e ./some-library/index.js
e ./some-library/index.node

Caching 247

Modules are cached after the first time they are loaded. This means
(among other things) that every call to require('foo') will get
exactly the same object returned, if it would resolve to the same
file.

B g3 JOMBRAS R . SRR R
require(’foo" ) WIEAHTEIIIAIN S IF, T AKRER A X %.

All Together... B4—TF...

To get the exact filename that will be loaded when require() is
called, use the require.resolve() function.

Al require.resolve() BREL, RG] require () INRE N HEAR 1) S04
Yo

Putting together all of the above, here is the high—level algorithm
in pseudocode of what require.resolve does:

gi bprik, XH LRI IEAS H require. resolve HSIAIZHE:

require(X)

1. If X is a core module,

a. the core module
b. STOP
2. If X begins ./ or /7,

a. LOAD_AS_FILE(Y + X)

b. LOAD_AS_DIRECTORY(Y + X)
3. LOAD_NODE_MODULES (X, dirname(Y))
4. THROW "not found"

LOAD_AS_FILE(X)

1. If X is a file, load X as JavaScript text. STOP

2. If X.js is a file, load X.js as JavaScript text. STOP
3. If X.node is a file, load X.node as binary addon. STOP

LOAD_AS_DIRECTORY(X)



1. If X/package.json is a file,
a. Parse X/package.json, and look "main" field.
b. let M = X + (json main field)
c. LOAD_AS FILE(M)

2. LOAD_AS_FILE(X/index)

LOAD_NODE_MODULES (X, START)
1. let DIRS=NODE_MODULES_PATHS(START)
2. each DIR DIRS:

a. LOAD_AS_FILE(DIR/X)

b. LOAD_AS_DIRECTORY(DIR/X)

NODE_MODULES_PATHS (START)
. let PARTS = path split(START)
. let ROOT = index of first instance of "node_modules"” PARTS, or

. let DIRS = []
I > ROOT,
a. PARTS[I] = "node_modules"™ CONTINUE
c. DIR = path join(PARTS[© .. I] + "node_modules")
b. DIRS = DIRS + DIR
6. DIRS

1
2
0
3. let I = count of PARTS - 1
4
5

Loading from the “require.paths’ Folders M\
‘require.paths” H X PNz

In node, require.paths is an array of strings that represent paths
to be searched for modules when they are not prefixed with '/', './',
or '../'. For example, if require.paths were set to:

7t node ', require.paths J& — MRAFBIIL R RS AR B . Uik
ANEL /o E L O ATER, CE E  AR BEA T A R i,
WA require. paths W NI E :

[ "/home/micheil/.node_modules',



"/usr/local/lib/node_modules' ]

Then calling require('bar/baz.js') would search the following
locations:

A require('bar/baz.js") WP R T HI{7 H :

e 1: '/home/micheil/.node_modules/bar/baz.js"
e 2: '"Jusr/local/lib/node_modules/bar/baz.js'

The require.paths array can be mutated at run time to alter this
behavior.

n] DAFEIZAT I 2 require.paths ZUAH N2, PO 2 RAT N -

It is set initially from the NODE_PATH environment variable, which
is a colon—-delimited list of absolute paths. In the previous example,
the NODE_PATH environment variable might have been set to:

UL A2 41T H] NODE_PATH 5548 B AT WIUAA, IR EIAR B2 B 540 R 42 5]
Fo AT T4, NODE_PATH RISAS B B NI N N2

/home/micheil/.node_modules:/usr/local/lib/node_modules

Loading from the require.paths locations is only performed if the
module could not be found using the node_modules algorithm above.
Global modules are lower priority than bundled dependencies.
A4 Ei/ 4318 node_modules 5L L BRI, A4 M
require.paths Mtk HUEAT nak. 4 R bl 40 s IR A A S AR

**Note:** Please Avoid Modifying "require.paths™ **
ER: * EAEBY requires.paths®

For compatibility reasons, require.paths is still given first
priority in the module lookup process. However, it may disappear in a
future release.

TR AR, require.paths JPATERIH A I R b b T2 — AR 5B 40
SN, AEARR AT I RRCAS H XA (7] iR 5 A e

While it seemed like a good idea at the time, and enabled a lot of
useful experimentation, in practice a mutable require.paths list is
often a troublesome source of confusion and headaches

BRI IR BRI AN R, v DSCRHR 2 A S5 F-Br. (HAESE
KIL, 1BL require.paths FIERATAE 18 BT SLAT BRI YR Sk o



Setting “require.paths” to some other value does nothing. ¥ require.paths" #%4 HAh{EA S
FEAEATARI AR

This does not do what one might expect:

NI HEEAN S HAR ORI R AEATRHOR -

require.paths = [ '/usr/lib/node"’ ];

All that does is lose the reference to the actual/ node module lookup
paths, and create a new reference to some other thing that isn’t used
for anything.

XA 25 T2 RN FLIE AR RSB RIS, FI g1 T A58l
SRS, XA SR AN FAT AR

Putting relative paths in ‘require.paths’ is... weird. NEU# require.paths” .5 AT &2

If you do this:

U SRR AL -

require.paths.push('./1lib");

then it does not add the full resolved path to where ./1lib is on the
filesystem. Instead, it literally adds './1lib', meaning that if you
do require('y.js') in /a/b/x.js, then it’ 11 look in /a/b/lib/y.js.
If you then did require('y.js') in /1/m/n/o/p.js, then it’d look in
/1/m/n/o/lib/y.js.

XFEH N L /1ib ! AR B R R ARSI, AT . /1ib A2 R4
PR AR . IX R W RARYE /a/b/x. js TR require('y.js"), ¥k
#l/a/b/lib/y.js. MR /1/m/n/o/p.Fs T require('y.js'), ¥
$#/1/m/n/o/1ib/y. s

In practice, people have used this as an ad hoc way to bundle
dependencies, but this technique is brittle.

FESCE, AR AR AR AR Jal R SR SEILIR e MRt (EX A 5 FORAR G55
.



Zero Isolation EfFE

There is (by regrettable design), only one require.paths array used
by all modules.

H T st kR, FrafiiitZFm-—4 require.paths %4l.

As a result, if one node program comes to rely on this behavior, it
may permanently and subtly alter the behavior of all other node
programs in the same process. As the application stack grows, we tend
to assemble functionality, and it is a problem with those parts
interact in ways that are difficult to predict.

R AR, WIS node FEFPHOBE X1, B RER AN I HLES 12
ARREAE AN BERE N BT AT HAL node REFPIOAT 0. — HN TR R, BATELE
BEATIHREER I, A HR 7 D RE LAAN ] iUk ) 5 2L AR B WORE R[] 7 o

Addenda: Package Manager Tips [
2‘:&: @,Tﬁﬁﬁlﬁ

The semantics of Node’ s require() function were designed to be
general enough to support a number of sane directory structures.

Package manager programs such as dpkg, rpm, and npm will hopefully
find it possible to build native packages from Node modules without
modification.

Node [ require () BRENTE A Bt & B8 AL, DASCHR & s I H Sk 4k .
B BRPa dpkg, rpm Al npm KA FHAE SUSLRERS M Node BRI EEA LA,

Below we give a suggested directory structure that could work:
PN ARIATRE AR — AT AT 1) H sk g i idt il

Let’s say that we wanted to have the folder at /usr/lib/node/<some-
package>/<some-version> hold the contents of a specific version of
a package.

BB ERA 1A BB — AN 45 E TCASTRLE /usr/1ib/node/ <some-
package>/<some-version> HkH1,

Packages can depend on one another. In order to install package foo,
you may have to install a specific version of package bar. The bar
package may itself have dependencies, and in some cases, these
dependencies may even collide or form cycles.

A AT DR T oAt . A T 223840 foo, TIRETT 244U bar [/ NMEERA.
£ bar WATREATWKIIIC R, 70— LE0H 00 MU 28 AT RE AR i S BUE LA A
Since Node looks up the realpath of any modules it loads (that is,
resolves symlinks), and then looks for their dependencies in the



node_modules folders as described above, this situation is very
simple to resolve with the following architecture:

KA Node 23 B4R T g iAW) B i A2 (Bl Ui R 75 858, AR
Jei 4 I8 L SR K 5 2FE node_modules H s S #kMk#iOC R, Al LUE
W ) H s SR R A 0]

e /Jusr/lib/node/foo/1.2.3/ — Contents of the foo package, version
1.2.3. /usr/lib/node/foo/1.2.3/ — fi foo ] 1. 2. 3 RA N .

e /usr/lib/node/bar/4.3.2/ — Contents of the bar package that foo
depends on. /usr/lib/node/bar/4.3.2/ — fi foo #HfiffIfL bar A%,

e /usr/lib/node/foo/1.2.3/node_modules/bar — Symbolic link to
/usr/lib/node/bar/4.3.2/.
/usr/lib/node/foo/1.2.3/node_modules/bar — fg[n]
/usr/lib/node/bar/4.3.2/ 5558z

e /usr/lib/node/bar/4.3.2/node_modules/* — Symbolic links to the
packages that bar depends on.
/usr/lib/node/bar/4.3.2/node_modules/* — $5[{d bar FTHHH 1
(AT B4

Thus, even if a cycle is encountered, or if there are dependency
conflicts, every module will be able to get a version of its
dependency that it can use.

DL P RIS A AE AR IO AR A o 5, RIS I ] ASRAS b P A g A 11—
A ] FHRRAS

When the code in the foo package does require('bar'), it will get
the version that is symlinked into
/usr/lib/node/foo/1.2.3/node_modules/bar. Then, when the code in
the bar package calls require('quux'), it’ 11 get the version that
is symlinked into /usr/lib/node/bar/4.3.2/node_modules/quux.

40 foo HHIMCHSMA] require("bar'), KESRAGHT 5%
/usr/lib/node/foo/1.2.3/node_modules/bar i5IAIRA. FFE, 44 bar
A A require(queue’), FEKIIFTTHEE:
/usr/lib/node/bar/4.3.2/node_modules/quux 5[ (IIRAS .

Furthermore, to make the module lookup process even more optimal,
rather than putting packages directly in /usr/lib/node, we could put
them in /usr/lib/node_modules/<name>/<version>. Then node will not
bother looking for missing dependencies in /usr/node_modules or
/node_modules.

h T DA R, AN ER A H RS /usr/1ib/node HxHr, T
B EATAE /usr/1ib/node_modules/<name>/<version> HxH' . IXFEAEK
W EAABNEIT, #iAs—HT42]/usr/node_modules H 5xuk
/node_modules HxH 7T,



In order to make modules available to the node REPL, it might be
useful to also add the /usr/lib/node_modules folder to the
$NODE_PATH environment variable. Since the module lookups using
node_modules folders are all relative, and based on the real path of
the files making the calls to require(), the packages themselves can
be anywhere.

N T AFRRAE node REPL HHRIH, ARA]REFEELR /usr/1ib/node_modules H 3%
JN\Z]$NODE_PATH M85, HHT7E node_modules H 3% ZA AL ]
PIAEART AR, ST require() MSCAFFTAE LS, DRI AL AR B v DA
HAEATALE . ## Addons ¥ E4G1E

Addons are dynamically linked shared objects. They can provide glue
to C and C++ libraries. The API (at the moment) is rather complex,
involving knowledge of several libraries:

P REE (Addons) ZENAFERIILER R, XSGR T A C/CH38)%
MIRES . M0 K T 2 NP TELTIXIE APT HirbAC Sy, FEAR MidL
AL EIRPE

e V8 JavaScript, a C++ library. Used for interfacing with
JavaScript: creating objects, calling functions, etc. Documented
mostly in the v8.h header file (deps/v8/include/v8.h in the
Node source tree).

V8 JavaScript, C++3KFE, {EA JavaScript MR, FEH TRIEXN 4.
WHITEAEDIRE . RKER I DIREAE LT v8.h  (fE node SCAFIC R I BEAE A
deps/v8/include/v8.h) ALY TR,

e libev, C event loop library. Anytime one needs to wait for a file
descriptor to become readable, wait for a timer, or wait for a
signal to received one will need to interface with libev. That is,
if you perform any I/0, libev will need to be used. Node uses the
EV_DEFAULT event loop. Documentation can be found here.
libev, T C HIZEMEIAE . Y FH B IR (file descriptor)
AT, SRR E AR, SRR R T, SR EIIH 1ibev .

W CAYE, AT 10 #AEAR T LM 1ibev . Node ffi ] EV_DEFAULT ¥
PG o A2 AT LAY [ AH G SCRY

e libeio, C thread pool library. Used to execute blocking POSIX
system calls asynchronously. Mostly wrappers already exist for
such calls, in src/file.cc so you will probably not need to use
it. If you do need it, look at the header file deps/libeio/eio.h.
libeio, H:F C RILAFEMAE, T LR APATRHZE POSIX RG] .
DR R K34 IR S FHERAE src/File.cc pEE T, MRS B e ff
H libeioo NSO FZIRERS, WA E LU deps/libeio/eio.h.

e Internal Node libraries. Most importantly is the
node: :0ObjectWrap class which you will likely want to derive from.



http://cvs.schmorp.de/libev/ev.html
http://cvs.schmorp.de/libev/ev.html

Wil Node o fEIXPET, B L2 JA T e H T AT IR AE 1
node: :0bjectWrap &2,
e Others. Look in deps/ for what else is available.
Fopt i) — L8 P [M] AL AT LALE deps/ H4kH].
Node statically compiles all its dependencies into the executable.
When compiling your module, you don’ t need to worry about linking to
any of these libraries.

Node CURFFITAT HCAIOC R A G Bl ) AT ST, DRI 3RAT TR 2 2 I LR 2L AF
IS AN ORI LU 28 (R B (1)

To get started let’s make a small Addon which does the following
except in Ct++:

EBATE TS A Addon /M, SKIE B M ACHR [RFE 1 R5CR -

exports.hello = ‘world';

To get started we create a file hello.cc:

HEEATFEAE A hello.cc A

#include <v8.h>

using namespace v8;

extern "C" void

init (Handle<Object> target)
{

HandleScope scope;
target->Set(String: :New("hello"), String::New("world"));

This source code needs to be built into hello.node, the binary Addon.
To do this we create a file called wscript which is python code and
looks like this:

XL 2 g P A —HEHII Addon SCAF hello.node. At FATTH python
G5 R4 wseript 301



srcdir
blddir "build’
VERSION = '©0.0.1"

def set_options(opt):

opt.tool_options('compiler cxx")

def configure(conf):
conf.check_tool('compiler cxx")

conf.check_tool('node _addon")

def build(bld):
obj = bld.new_task gen('cxx', 'shlib', 'node addon')
obj.target = 'hello’

obj.source = 'hello.cc’

Running node-waf configure build will create a file
build/default/hello.node which is our Addon.

1217 node-waf configure build, FATHiEI%E T — Addon SEH4
build/default/hello.node.

node-waf is just WAF, the python—based build system. node-waf is
provided for the ease of users.

node-waf #i & WAF, , —Fh%LT python 4ii¥ R4, 1M node-waf 15 T4f
o

All Node addons must export a function called init with this
signature:

g3k, #E Node HAEAT ) Addon aZ5UAE Al HrH — AN R A BT indit pR%L

extern 'C' void init (Handle<Object> target)

For the moment, that is all the documentation on addons. Please see
http://github. com/ry/node postgres for a real example.

HHI T addon [T SCRY R IXEL, F4bh, 7E
http://github. com/ry/node postgres HIAHEE T —4> Addon HSEH]. ##
process L



http://code.google.com/p/waf
http://code.google.com/p/waf
http://github.com/ry/node_postgres
http://github.com/ry/node_postgres

The process object is a global object and can be accessed from
anywhere.

process X% & AR 4, A LLEARATHL )T U 7] & .
It is an instance of EventEmitter.
‘BJ& EventEmitter FH{RAMA AR 1 —ANSLH .

Event: 'exit' FHfE: 'exit

function () {}

Emitted when the process is about to exit. This is a good hook to
perform constant time checks of the module’s state (like for unit
tests). The main event loop will no longer be run after the 'exit’
callback finishes, so timers may not be scheduled.

R SR SR, SRR ERRA (LI FIER) 10
WHLe 4 exit YIRMSEAR PRI, DL R 2ottt
f7.

Example of listening for exit:
T exit 47 417

process.on('exit", O {
process.nextTick( O |

console.log('This will not run');

I )¢

console.log('About to exit.");

b

Event: 'uncaughtException' Z5:
'uncaughtException'

function (err) { }

Emitted when an exception bubbles all the way back to the event loop.
If a listener is added for this exception, the default action (which
is to print a stack trace and exit) will not occur.

AN RHEAR R E RS, A . iRz A
Wras, AABRIAKIAT A CBIFTED—NHERPUEIFR D) KA

Example of listening for uncaughtException:



WS uncaughtException AR

process.on( 'uncaughtException’, (err) {
console.log('Caught exception: ' + err);

})s

setTimeout( O {

console.log('This will still run.');
}, 500);

// Intentionally cause an exception, but don't catch it.
nonexistentFunc();

console.log('This will not run.");

Note that uncaughtException is a very crude mechanism for exception
handling. Using try / catch in your program will give you more
control over your program’ s flow. Especially for server programs that
are designed to stay running forever, uncaughtException can be a
useful safety mechanism.

TR Wl A BRI, uncaughtException s — MRS IHLH]. R
/] try/catch W DL EF A4 IR P i o AR RS we i rh, [Rh Bidpstia
1T, uncaughtException ibJ&—MEH I 24 HLH .

Signal Events {553

function () {}
Emitted when the processes receives a signal. See sigaction(2) for a
list of standard POSIX signal names such as SIGINT, SIGUSR1, etc.

G SRR B —ME Sk & . AT2 I sigaction (2) HP AR UE
POSIX {55 4 FR%3, Lol SIGINT, SIGUSRI 454,

Example of listening for SIGINT:
Wil SIGINT (K7t

// Start reading from stdin so we don't exit.

process.stdin.resume();

process.on( 'SIGINT', () {



console.log('Got SIGINT. Press Control-D to exit.');
3

An easy way to send the SIGINT signal is with Control-C in most
terminal programs.

TERZHA R, — AW 5 K% SIGINT {5 5 W7 ik &7EffH Control-C
AR

process.stdout

A Writable Stream to stdout.

— MR FRAERTE stdout ¥) Writable Stream 7] 5.
Example: the definition of console.log

7~l: console.log HE Y.

console.log = (d) {

process.stdout.write(d + "\n');

}s

process.stderr

A writable stream to stderr. Writes on this stream are blocking.
—MRRAFR TSR, XN B SRR B ZE U .

process.stdin

A Readable Stream for stdin. The stdin stream is paused by default,
so one must call process.stdin.resume() to read from it.

— A EIBRUER NI A B2 Readable Stream. ZRINEHL T ARV A G E B 1,
BN EE N 2 75 28 B /775 process. stdin. resume() .

Example of opening standard input and listening for both events:

Bl FTITARAER N5 T P A 2R A

process.stdin.resume();

process.stdin.setEncoding('utf8');



process.stdin.on( 'data’, (chunk) {

process.stdout.write('data: ' + chunk);
3
process.stdin.on('end’, O {

process.stdout.write('end');

1)

process.argv

An array containing the command line arguments. The first element
will be 'node’, the second element will be the name of the JavaScript
file. The next elements will be any additional command line arguments.

—MLEWM TS EINEA .. BN IuE L node’ , - AJuFE A JavaScript
SRR SR % o BT ORI T & BN fir 247 250

// print process.argv

process.argv.forEach( (val, index, array) {
console.log(index + ': ' + val);
1

This will generate:

R HAE L

node process-2.js one two=three four
: node
: /Users/mjr/work/node/process-2.js

. one

w N R O W

: two=three



4: four

process.execPath

This is the absolute pathname of the executable that started the
process.

X — AN JA BN IERE ) T PATRE T 4] 4%
Example:

B

/usr/local/bin/node

process.chdir(directory)

Changes the current working directory of the process or throws an
exception if that fails.

AR (K 2 1 LA H %, WERERAE RGO 7

console.log('Starting directory: ' + process.cwd());
{

process.chdir('/tmp");

console.log('New directory: " + process.cwd());
}

(err) {

console.log('chdir: " + err);

}

process.cwd()



Returns the current working directory of the process.

AR TR ) = i A H 5K

console.log('Current directory: ' + process.cwd());

process.env

An object containing the user environment. See environ(7).

—MUFEH P IRES NS . B[S L environ (7) o

process.exit(code=0)

Ends the process with the specified code. If omitted, exit uses the
success’ code O.

HFREM) code AL RERE . R ATRE, BHBRAEH success” (i)
A% 0.

To exit with a ' failure’ code:

P failure’ CRIBD AR H )75 .

process.exit(1);

The shell that executed node should see the exit code as 1.
AT node f¥) shell SFIE HACIEALA 1.

process.getgid()

Gets the group identity of the process. (See getgid(2).) This is the
numerical group id, not the group name.

RBGAFERIAEAAR N (PRI getgid(2)) o IXE—NECFHIHELL 1D, AUZHE4]
K



console.log('Current gid: ' + process.getgid());

process.setgid(id)

Sets the group identity of the process. (See setgid(2).) This accepts
either a numerical ID or a groupname string. If a groupname is
specified, this method blocks while resolving it to a numerical ID.

BCE IR RR IR (FEW getgid(2)) o ZHOTLLE AT 1D B B 4
FATER . WORARE T MRA, XA TR HIE SRR s R A4 i b 9 w10

console.log('Current gid: ' + process.getgid());

{
process.setgid(501);

console.log( 'New gid: " + process.getgid());

(err) {

console.log( 'Failed to set gid: ' + err);

process.getuid()

Gets the user identity of the process. (See getuid(2).) This is the
numerical userid, not the username.

ARBGARERIHI 1D (FEDL getgid (2)) o K2 NEUAH 1D, AR 4.

console.log('Current uid: ' + process.getuid());

process.setuid(id)



Sets the user identity of the process. (See setuid(2).) This accepts
either a numerical ID or a username string. If a username is
specified, this method blocks while resolving it to a numerical ID.

BCEBEREMA ™ 1D (PRI getgid(2)) o ZHaTLME A HC 1D 88 M 47
Frefo WRHEE T M4, ATk s IESE R 1 A fith 9 80y 1D,

console.log('Current uid: ' + process.getuid());
{

process.setuid(501);

console.log('New uid: ' + process.getuid());
}

(err) {

console.log('Failed to set uid: " + err);
}
process.version

A compiled—in property that exposes NODE_VERSION.
— NN E B TE, T 78 NODE_VERSION (Node A .

console.log('Version: ' + process.version);

process.installPrefix

A compiled—in property that exposes NODE_PREFIX.
— AN E @, T 78 NODE_PREFIX (Node “ZHEPRARHTL) o

console.log('Prefix: ' + process.installPrefix);

process.kill(pid, signal='SIGTERM')

Send a signal to a process. pid is the process id and signal is the
string describing the signal to send. Signal names are strings like



"SIGINT’ or 'SIGUSR1’. If omitted, the signal will be ’SIGTERM . See
kill(2) for more information.

RiE—AME SRR, pid EFHFLHK ID, ZH signal EAKIEE 5 TITH
k. 55 4R SIGINT 80 SIGUSRL X FEMI T4 H . WS4 signal
2%, W55 4" SIGTERY « PER kill (2) .

Note that just because the name of this function is process.kill, it
is really just a signal sender, like the kill system call. The
signal sent may do something other than kill the target process.
ERIZRE A N process . kill, SEfr LWifg kill R FEAUGE— A
G5 RIEM . ROENE S TR L4 HAsbRE, T fea el oAb A R B
1 o

Example of sending a signal to yourself':

NG H O REE Sl

process.on( 'SIGHUP", O {
console.log('Got SIGHUP signal.');

3

setTimeout( O {

console.log('Exiting.");
process.exit(9);

}, 100);

process.kill(process.pid, 'SIGHUP');

process.pid
The PID of the process.

HEFE PID.

console.log('This process is pid ' + process.pid);

process.title



Getter/setter to set what is displayed in ’ps’.
SRECER R B AL ps” 2 B B ERE () A

process.platform

What platform you re running on. 'linux2', 'darwin', etc.
1247 Node P& 5 B, U’ 1inux?2' , *darwin’ 2555,

console.log('This platform is ' + process.platform);

process.memoryUsage()

Returns an object describing the memory usage of the Node process.

i B AR Node BERE A A I DL 5

util = require('util’);
console.log(util.inspect(process.memoryUsage()));

This will generate:

X M E R

{ rss: 4935680,
vsize: 41893888,
heapTotal: 1826816,
heapUsed: 650472 }

heapTotal and heapUsed refer to V8 s memory usage.
heapTotal 5 heapUsed f& V8 IJINAEAE I TE .

process.nextTick(callback)



On the next loop around the event loop call this callback. This is
not a simple alias to setTimeout(fn, @), it’s much more efficient.

TEFAEA T —RIEH I callback [l K%L, X AE setTimeout(fn,
0)M—il%, BN EARELT .

process.nextTick( O {

console.log('nextTick callback');

1)

process.umask([mask])

Sets or reads the process’s file mode creation mask. Child processes
inherit the mask from the parent process. Returns the old mask if
mask argument is given, otherwise returns the current mask.

R B SRR ) SO R . R M ASCERE Hh 4k A X AN S .
RBOE T2 mask ACAMR[BNH AR, A5 IR 0] =24 11 (1 HE 65 .

oldmask, newmask = 0644;

oldmask = process.umask(newmask);
console.log('Changed umask from: ' + oldmask.toString(8) +

" to ' + newmask.toString(8));

util T H R

These functions are in the module ‘'util'. Use require('util') to
access them.

THREJET "util' (LH) Bk, n[{fH require('util") Vil E1].

util.debug(string)

A synchronous output function. Will block the process and output
string immediately to stderr.

Kot — AR AL, K string ZEU N RSN 2] stderr ARERT 2.
A FH I R B30T 4 BHL2E 24 i A 2 4 5 A

require('util').debug('message on stderr');



util.log(string)

Output with timestamp on stdout.
¥ string ZHIM NN A ETINTAVEL, Hi 2] stdout Frifidm .

require('util').log('Timestmaped message.');

util.inspect(object, showHidden=false,
depth=2)

Return a string representation of object, which is useful for
debugging.

PLEfF R EUR [F] object AR IMEEHIE S, IR A H ).

If showHidden is true, then the object’s non—enumerable properties
will be shown too.

R showHidden ZHKE N true, NN G IA A BB S TR

If depth is provided, it tells inspect how many times to recurse
while formatting the object. This is useful for inspecting large
complicated objects.

A H] depth ZH45/E inspect BRELEASG AN B A5 BN RIE IH IR B . X4y
IR N S FHESy AR | SR SR

The default is to only recurse twice. To make it recurse indefinitely,
pass in null for depth.

RN DL N A, Wl RARETC IR IH AT H depth Z 8010y null.

Example of inspecting all properties of the util object:

Bon util MR BRG]

util = require('util’);

console.log(util.inspect(util, , ));

util.pump(readableStream, writableStream,
[callback])

Experimental

S PE



Read the data from readableStream and send it to the writableStream.
When writableStream.write(data) returns false readableStream will
be paused until the drain event occurs on the writableStream.
callback gets an error as its only argument and is called when
writableStream is closed or when an error occurs.

M readableStream Z% 45 € MW S H B I, FEH LB A
writableStream SHTIREM A S . 24 writeableStream.write(data)
PREC IR0k false Bf, readableStream V¥t &y, HRILE
writableStream i "& 4 drain Ff. 4 writableStream il %Ak &4
—NMEFRIN, callback [HlApRERE A . R R BB AN S LR
P AR B R

util.inherits(constructor, superConstructor)

Inherit the prototype methods from one constructor into another. The
prototype of constructor will be set to a new object created from
superConstructor.

WA R e ) R Y TR AR A B o A IE R B . constructor f4i R AL
1) R B4 BB N A superConstructor 143 bR 20T G 1 — T % .

As an additional convenience, superConstructor will be accessible
through the constructor.super_ property.

BT A R AR A I A B, AT LU constructor. super  J@MER 1 7]
superConstructor )i &% .

util = require("util");

events = require("events");
MyStream() {
events.EventEmitter.call( );
util.inherits(MyStream, events.EventEmitter);
MyStream. .write = (data) {
.emit("data", data);
stream = MyStream();

console.log(stream events.EventEmitter); // true


https://developer.mozilla.org/en/JavaScript/Reference/Global_Objects/Object/constructor
https://developer.mozilla.org/en/JavaScript/Reference/Global_Objects/Object/constructor

console.log(MyStream.super_ === events.EventEmitter); // true

stream.on("data", (data) {

console.log( 'Received data: "' + data + '"');

})

stream.write("It works!"); // Received data: "It works!"

Events 4L

Many objects in Node emit events: a net.Server emits an event each
time a peer connects to it, a fs.readStream emits an event when the
file is opened. All objects which emit events are instances of
events.EventEmitter. You can access this module by doing:
require("events");

Node 5| #P R Z 0T R AR il FiF: LN net. Server SS{ERE— A % 7 ik
ReRVE I R A, N fs.readStream 237E SCHFT RIS & HhAE . BT REf
fiih % A (R 5 3 S events. EventEmitter Bl #xnl LLE
require("events"); Vi [ IX M,

Typically, event names are represented by a camel—-cased string,

JIII“I

however, there aren’t any strict restrictions on that, as any string
will be accepted.

RGO, FERICRMGE S, A H ISR A 2R
PR, i A AT ) 55 e A T DL 32

Functions can then be attached to objects, to be executed when an
event is emitted. These functions are called /isteners.

LU BT 0 5, AR A A I AT, SR R B ARR A A o

events.EventEmitter

To access the EventEmitter class, require('events').EventEmitter.
WL JHH require('events').EventEmitter, FA1n] LIH FHZEA4fil A 282,
When an EventEmitter instance experiences an error, the typical
action is to emit an 'error' event. Error events are treated as a
special case in node. If there is no listener for it, then the
default action is to print a stack trace and exit the program.



) EventEmitter S ZRBBIEH N, MLy X2 ekl Ak — A
‘error' Fff. Error SHAFFIRFAMEAE T WUIRBEE A BRI AN FHAE, TR S
WU MR, IR 2R N AR

All EventEmitters emit the event 'newListener' when new listeners
are added.

YR I AR IS VT SN IO, T Bl A R i 44 8 P newListener!
I

emitter.addListener(event, listener)

emitter.on(event, listener)

Adds a listener to the end of the listeners array for the specified
event.

R AW AN 2 € S E A T SR K R R

server.on( 'connection’, (stream) {

console.log('someone connected!"');

s

emitter.once(event, listener)

Adds a one time listener for the event. The listener is invoked only
the first time the event is fired, after which it is removed.

A HAFIIN— R R T & o M SRR — R AT, IR R
5 o

server.once( 'connection’, (stream) {

console.log('Ah, we have our first user!');

s

emitter.removelListener(event, listener)



Remove a listener from the listener array for the specified event.
Caution: changes array indices in the listener array behind the
listener.

R T & W E FAF VT S A P B Rl 25 /D BEIRAEH SR I W 45 2K
A Fhro

callback = (stream) {
console.log('someone connected!');
¥
server.on('connection', callback);
/...

server.removelListener('connection’, callback);

emitter.removeAllListeners(event)

Removes all listeners from the listener array for the specified event.

R A5 € AT BT T & ST 25 B4l P AR B

emitter.setMaxListeners(n)

By default EventEmitters will print a warning if more than 10
listeners are added to it. This is a useful default which helps
finding memory leaks. Obviously not all Emitters should be limited to
10. This function allows that to be increased. Set to zero for
unlimited.

ERAGOL B il A 2 W T I 10 AL RTS8 I R T BN A5 R,
IXANERINAC ECRAT B TR B A A7 R 1o AR AR IF AR T AT I Al A s
AR AT 10 NS BRG], SRR B SR VRT3 B ER B URE, WERAEA 0
T IRAELBAT BRI o

emitter.listeners(event)

Returns an array of listeners for the specified event. This array can
be manipulated, e.g. to remove listeners.



AR [BHE E FAEA HET A BN 5, AR AT A2 A 34T B, e BN B W
g,

server.on('connection’, (stream) {

console.log('someone connected!');

1)

console.log(util.inspect(server.listeners('connection")); //
[ [Function] ]

emitter.emit(event, [arg1], [arg2], [...])

Execute each of the listeners in order with the supplied arguments.

LASR A 2 0 o BT s R B S8, WA AT W 4 2710 3% mh RS T 25 B
.

Event: 'newListener' ZH:: 'mewListener'

function (event, listener) { }
This event is emitted any time someone adds a new listener.

AR I T 1) T S e s I N iz At i A

Buffers Z£ 3%

Pure Javascript is Unicode friendly but not nice to binary data. When
dealing with TCP streams or the file system, it’ s necessary to handle
octet streams. Node has several strategies for manipulating, creating,
and consuming octet streams.

4li Javascript ¥ 5 & Unicode AUFHERY, {HEXELIALEE — HEHIZHE . AEALPE
TCP MM RG220 T B A E . Node $RALT —865MLH], FH Tk
B, PALAIHFE (consuming) “FH5it.

Raw data is stored in instances of the Buffer class. A Buffer is
similar to an array of integers but corresponds to a raw memory
allocation outside the V8 heap. A Buffer cannot be resized.



TESEGILI) Buffer P17 TG . Buffer BT — MK, (H
Buffer XfW T 7E V8 HE (the V8 heap) AMYIARAFE = A0l — HLAIHE T
Buffer SEfi], JJCVAMURIH K.

The Buffer object is global.

F145, Buffer & — N4,

Converting between Buffers and JavaScript string objects requires an
explicit encoding method. Here are the different string encodings;

fEgEphds (Buffers) Fl JavaScript [BIREATSAAT H 1 #6075 B2 4 2 1) G i
Tivke WURFNZS T ANEI gt 7%

e ‘'ascii' - for 7 bit ASCII data only. This encoding method is
very fast, and will strip the high bit if set.
‘ascii' — fOMAY 7 7R ASCIT #edi . HARIX Mhgmas fy AR H d, Jf H
WERGCHE T demifr, W L.

e 'utf8' — Multi byte encoded Unicode characters. Many web pages
and other document formats use UTF-8.
‘utf8' - XN g Unicode 4. K W TURNH A SCAF A% 204
XG0

e 'ucs2' - 2-bytes, little endian encoded Unicode characters. It
can encode only BMP (Basic Multilingual Plane, U+0000 — U+FFFF).
'ucs2' — 2 FHI, ARFEVFEGED Unicode FAF. HAESAY BUP (45 %
ifii, U+0000 — U+FFFF) F4F.

e 'base64' - Baseb6b4 string encoding.
'base64’ — Base64 FRF Y.
e 'binary' - A way of encoding raw binary data into strings by

using only the first 8 bits of each character. This encoding
method is depreciated and should be avoided in favor of Buffer
objects where possible. This encoding will be removed in future
versions of Node.
‘binary' — UEHEEAN ATk 8 AR IR i —RERIME BT g%, 18
T Buffer MUIGHLT, Mz &Gl XA C 2l g 7 2.
i H, XGRS T AN AR A SRRRCAS TR Node Hr o

e 'hex' - Encode each byte as two hexidecimal characters.
‘hex' — BF— 4L A 16 BEHIF1T .

new Buffer(size)

Allocates a new buffer of size octets.
AHCLE —AF BN EE Y buffer SEH— AN K/NA size AR A .

new Buffer(array)

Allocates a new buffer using an array of octets.



i array 25 A48 —A buffer SEH4.

new Buffer(str, encoding="utf8")

Allocates a new buffer containing the given str.
B MUE LR E str 1 buffer 241,

buffer.write(string, offset=0,
encoding="utf8')

Writes string to the buffer at offset using the given encoding.
Returns number of octets written. If buffer did not contain enough
space to fit the entire string, it will write a partial amount of the
string. In the case of 'utf8' encoding, the method will not write
partial characters.

Tt 25 52 g td 77 2030 string 5 A2 buffer ] offset (UmfEHuhl) i, Jf
HIRIFIG N T8 4071 buffer WA EWAEEAS R, FIFHSH
HRAFLE buffer Hf, TIAZIER 7T, FEESERZ, WHRAEH "utfs' 24T
Hihd, EITTVEACN B AT S

Example: write a utf8 string into a buffer, then print it

Blhn: K utf8 XM FAF R S A Buffer, SRJEHt:

buf Buffer(256);
len = buf.write('\u@ebd + \u@@bc = \u@dbe', 0);

console.log(len + " bytes: " + buf.toString('utf8', @, len));

// 12 bytes: % + % = 7

buffer.toString(encoding, start=0,
end=buffer.length)

Decodes and returns a string from buffer data encoded with encoding
beginning at start and ending at end.

Xfgfas LD encoding Ji A gifi, Ll start FRIRTTITAR, LA end FRIAST
45 R R P B HEAT A, T AT R

See buffer.write() example, above

Z W, E ) buffer.write() i+



buffer[index]

Get and set the octet at index. The values refer to individual bytes,
so the legal range is between 0x00 and OxFF hex or @ and 255.
SREEE WCEAL T index P . T 0R [FMECR BAN R4, DRI G L
ZAE 0x00 F| oxFF (16 B Bi# @ and 255 (10 #EH]) 211

Example: copy an ASCII string into a buffer, one byte at a time:

Blhn. T ERRAEAN AP 7 SRR R ASCTT P47 %A Buffer Hi:

str = "node.js";
buf Buffer(str.length);

( i=0; 1< str.length ; i++) {
buf[i] = str.charCodeAt(i);

console.log(buf);

// node.js

Buffer.isBuffer(obj)

Tests if obj is a Buffer.
UFE obj HIZEMIETE A Buffer K.

Buffer.byteLength(string, encoding="utf8')

Gives the actual byte length of a string. This is not the same as
String.prototype.length since that returns the number of characters
in a string.

R PR KR S2BrE. 5 String. prototype.length KX il 2 4 7E T-i%
JIEIRBIRZFFF o characters AN

Example:

Bl



str = '\u@obd + \u@Bbc = \u@obe';

console.log(str + ": " + str.length + " characters, " +
Buffer.bytelLength(str, 'utf8') + " bytes");

// % + % = %: 9 characters, 12 bytes

buffer.length

The size of the buffer in bytes. Note that this is not necessarily
the size of the contents. length refers to the amount of memory
allocated for the buffer object. It does not change when the contents
of the buffer are changed.

iR [A] Buffer 58 W2 A2, length JRIEH NSRS, 1
RIS Buf fer ST ARG 2% (R IR RN, BRI IZ(EAN S5 Bl Buf fer NS H)43R
T AE A o

buf = Buffer(1234);

console.log(buf.length);
buf.write("some string", "ascii", 0);

console.log(buf.length);

// 1234
// 1234

buffer.copy(targetBuffer, targetStart=o,
sourceStart=0, sourceEnd=buffer.length)

Does a memcpy () between buffers.
FEPIA Buffer Z [MI3EAT memepy () $4F.

Example: build two Buffers, then copy bufl from byte 16 through byte
19 into buf2, starting at the 8th byte in buf2.



. Gl 2 4 Buffer 2], SRGE bufl H58 16 0 25 19 70 8] 104 K
ST buf2 1, JFETE buf2 sHHT A R R T 8

bufl
buf2

Buffer(26);
Buffer(26);

( i=0;1+<26; i++) {
bufi[i] = i + 97; // 97 is ASCII a
buf2[i] = 33; // ASCII !

bufl.copy(buf2, 8, 16, 20);
console.log(buf2.toString('ascii’', 0, 25));

buffer.slice(start, end=buffer.length)

Returns a new buffer which references the same memory as the old, but
offset and cropped by the start and end indexes.

R [E—ANFAJR Buffer 51 FAHFA7Af 2% B 38T Buffer, {H&¥r Buffer W ¥ {m#
Huhb#REC T 5 Buffer gk h B start 3 end HIE%)

Modifying the new buffer slice will modify memory in the original
buffer!

SRR, B ESET) Buffer Y15 (slice) RN ARRESBRIEEER
Buffer FHIfER!

Example: build a Buffer with the ASCII alphabet, take a slice, then
modify one byte from the original Buffer.

. gL —A ASCIT 3R F-RER, FEEES— VIR, FREIR Buffer HE

bufl = Buffer(26);

( i=0;1«<26; i++) {



bufi[i] = i + 97; // 97 is ASCII a

buf2 = bufl.slice(0, 3);
console.log(buf2.toString('ascii', @, buf2.length));
bufl[@] = 33;
console.log(buf2.toString('ascii', @, buf2.length));

// abc
// lbc

Streams i

A stream is an abstract interface implemented by various objects in
Node. For example a request to an HTTP server is a stream, as is
stdout. Streams are readable, writable, or both. All streams are
instances of EventEmitter.

7F Node 1, Stream (Ji) J& AN HANFEDN G SZHL AR 32 1. fanig K HTTP
553511 request &AM, KELT stdout (B o AT LA ATBLH],
AR, BRSNS . T ES S EventEmitter [KSEA.

Readable Stream 7] 3£

A Readable Stream has the following methods, members, and events

ANEEEREAT MBS o S

Event: 'data’' /. 'data’

function (data) { }

The 'data' event emits either a Buffer (by default) or a string if
setEncoding() was used.

‘data’ FHAEW RIS EERATE 00 B2 —> Buffer XI5, WHATH T
setEncoding() WSE AN FrrH.

Event: 'end' F/:: 'end'

function () { }

Fmitted when the stream has received an EOF (FIN in TCP terminology).
Indicates that no more 'data' events will happen. If the stream is
also writable, it may be possible to continue writing.



B E] EOF (TCP H ok FIND f b ZR Al f &, Ron iR IR SR L& 4
ANEFH KA data" Ffh. WRRFEINB R TSR, I EiE ] L4k E N,

Event: 'error' E/: 'error'

function (exception) { }
Emitted if there was an error receiving data.

BB 1 RE R AR R RN, AR A

Event: 'close' E1}: 'close'

function () { }

Emitted when the underlying file descriptor has been closed. Not all
streams will emit this. (For example, an incoming HTTP request will

not emit 'close'.)

R I SRR FF R O P I fid A e A, IFAS I A IR o i R XA FA
Ctn, —ANEEESEAR HTTP request ik AN<sfil’% 'close" FHff. )

Event: 'fd' 4. 'fd'

function (fd) { }

Emitted when a file descriptor is received on the stream. Only UNIX
streams support this functionality; all others will simply never emit
this event.

AR R AN SRR AT I A e . AT UNTX SRk AN oifig, 3
SR (i AN fid A e A

stream.readable

A boolean that is true by default, but turns false after an 'error'
occurred, the stream came to an 'end', or destroy() was called

XM RAE, BOMEN true. Y 'error' HiffEN end! FHF R A, B
destroy () #HH G, XN EMRARR false.

stream.setEncoding(encoding)

Makes the data event emit a string instead of a Buffer. encoding
can be 'utf8', 'ascii', or 'base64'.

W R 22  data FHAER IR R S HOE A, BRIAY Buffer X%, i
VLG A5 . encoding S8 LLA&E 'utf8' . 'ascii'. B 'base64'.,

stream.pause()



Pauses the incoming 'data' events.

{5 data ' FAFHIMR .

stream.resume()

Resumes the incoming 'data' events after a pause().

B pause () W HEE 1) ' data " FHAFflA .

stream.destroy()

Closes the underlying file descriptor. Stream will not emit any more
events.

RPN Z R SCAFIE ST o WA B AAT o A

stream.destroySoon()

After the write queue is drained, close the file descriptor.
EETNET G TASEETRGE) » RS IA R

stream.pipe(destination, [options])

This is a Stream.prototype method available on all Streams.

iXJ& Stream.prototype (Stream JRBIXI%) f)—NJrik, XHTA Stream Xt
ZH M.

Connects this read stream to destination WriteStream. Incoming data
on this stream gets written to destination. The destination and
source streams are kept in sync by pausing and resuming as necessary.
H T IXAN TR M destination HFRFI B HGERG R, & NIXAN 2
W5 NE| destination Vi o T 7R BN MR, RIFEHAH B3R
FFLARFE R D

Emulating the Unix cat command:

B Unix RGN cat frd:

process.stdin.resume();

process.stdin.pipe(process.stdout);

By default end() is called on the destination when the source stream
emits end, so that destination is no longer writable. Pass { end:
false } as options to keep the destination stream open.



BONIEOL T, YRR end SR H WU end () TiESBOA, LR
destination HERMAF BN EAEXFGHT A T OR%E H B3RS
AN, T options ZHix AN { end: false }.

This keeps process.stdout open so that “Goodbye” can be written at
the end.

IXAY process.stdout fREFFTIFIRES, Pk Goodbye” i LAFE end ik A4 5 B
BN,

process.stdin.resume();
process.stdin.pipe(process.stdout, { end: 1);

process.stdin.on("end", () {

process.stdout.write("Goodbye\n");

s

NOTE: If the source stream does not support pause() and resume(),
this function adds simple definitions which simply emit 'pause' and
'resume' events on the source stream.

TR W SRITRAS S FF pause () Fil resume () J/7vk, IERECE AR RIRIR A%
IEAIX AN VR TR T X, N UK pause ! Rl resume " At

Writable Stream 1] B

A Writable Stream has the following methods, members, and events

—AWEREAT MR b A

Event: 'drain' F/: 'drain'

function () { }
Emitted after a write() method was called that returned false to
indicate that it is safe to write again.

KAAE weite () T IFRE] false Z . MFHEwl fih A& i W N AZ 22 1 X
B2, HIREANEZEN.

Event: 'error' E/: 'error'

function (exception) { }
Emitted on error with the exception exception.

FAERR RN A, 191 pR BN 7 S5 exception.

Event: 'close' E14: 'close'



function () { }
Emitted when the underlying file descriptor has been closed.

JIJZ SCAFA IR AT P I Ak A o

Event: 'pipe' Ef: 'pipe'

function (src) { }
Fmitted when the stream is passed to a readable stream’ s pipe method.

UL SR SR S ATEERY pipe JVAIN B .

stream.writable

A boolean that is true by default, but turns false after an 'error'
occurred or end() / destroy() was called.

— M RAE, BRMEA true. 1E'error' HAMRZ 5, Bl end() /
destroy () /L4 A 5 L E Y %l false.

stream.write(string, encoding="utf8', [fd])

Writes string with the given encoding to the stream. Returns true
if the string has been flushed to the kernel buffer. Returns false
to indicate that the kernel buffer is full, and the data will be sent
out in the future. The 'drain' event will indicate when the kernel
buffer is empty again. The encoding defaults to 'utf8'.

fifi FHHE 4 encoding K747 H string B ANFIFA . W57 B4 % Ih 'S
ANWAZZEMIX, 75 true. WEAR NI O, )70k [H] false,
BIRAE LS HOR o AN X R E 25 )5 drain’ SRR il .
encoding ZEERIN AN utf8 .

If the optional fd parameter is specified, it is interpreted as an
integral file descriptor to be sent over the stream. This is only
supported for UNIX streams, and is silently ignored otherwise. When
writing a file descriptor in this manner, closing the descriptor
before the stream drains risks sending an invalid (closed) FD.
WERIRIE T IES 4L £d, CORAEA A OB AP S ALk . Dl Re A 4
Unix JITSCHYE, 0T AR AV 4 2 T AT AT AT s o A0 I 7 VA%
P S A 7% /1 | P 1 7 R " = I R ol 157, % A 1 B W O B e 91 -3
AT (ERMD FD XU

stream.write(buffer)

Same as the above except with a raw buffer.



B T HI—A> Buf fer X745 Hh 2 4b, HABIR L.

stream.end()

Terminates the stream with EOF or FIN.
] EOF 8} FIN &5 — AN

stream.end(string, encoding)

Sends string with the given encoding and terminates the stream with
EOF or FIN. This is useful to reduce the number of packets sent.

LIRS I 7 B encoding &1L NF 45 H string, AR5 1] BOF B¢ FIN 45
AR o TN B AR At A% A P i B

stream.end(buffer)

Same as above but with a buffer.

kT H— buffer X BRFAFFHF 248, HAthlH L.

stream.destroy()

Closes the underlying file descriptor. Stream will not emit any more
events.

RPN Z SR TT o AEREUR LA AN 2 Bl A AT AT o

Crypto &R

Use require('crypto') to access this module.

{f [ require('crypto") R In& AL ,

The crypto module requires OpenSSL to be available on the underlying
platform. It offers a way of encapsulating secure credentials to be
used as part of a secure HTTPS net or http connection.

AR TS R 2 RS OpenSSL [(S2FF. B 3R-AIL T —Fh e AL UE 3238 5
2, AL HTTPS ‘224 9 4% DL M 3 HTTP % 4% .

It also offers a set of wrappers for OpenSSL’s hash, hmac, cipher,
decipher, sign and verify methods.

GMEHOA L T —F41 %) OpenSSL ) hash (IG4y) , hmac CEEHBA) ,
cipher (4if5) , decipher (f#f%) , sign (Z544) DM verify (IGiF) 2577
NI ps



crypto.createCredentials(details)

Creates a credentials object, with the optional details being a
dictionary with keys:

B MEUERN S, LS H details S (E I -

e key : a string holding the PEM encoded private key
key: NFFFHEL, PEM 4ifid A EH
e cert : a string holding the PEM encoded certificate
cert: NFAFHAY, PEM gabd A UEIE 15,
e ca : either a string or list of strings of PEM encoded CA
certificates to trust.
ca: FAFERIEAN) PEM gt a] {5 CA IR+, EiEH%13%.
If no 'ca’ details are given, then node. js will use the default
publicly trusted list of CAs as given in
http://mxr. mozilla. org/mozilla/source/security/nss/1lib/ckfw/builtins/
certdata. txt.

WRBAL N ca’ MTEA N, B4 node. js B2l BN A T2 5T,
ERALT

http://mxr. mozilla. org/mozilla/source/security/nss/1lib/ckfw/builtins/
certdata. txte

crypto.createHash(algorithm)

Creates and returns a hash object, a cryptographic hash with the
given algorithm which can be used to generate hash digests.

B IFIR Bl hash X%, BN HIEN N2 hash, H T4 hash f§
9,

algorithm is dependent on the available algorithms supported by the
version of OpenSSL on the platform. Examples are 'shal', 'md5',
'sha256', 'sha512', etc. On recent releases, openssl list-message-
digest-algorithms will display the available digest algorithms

Z4Y algorithm AIIEFE RS 22341 OpenSSL A I SCHF I S il
'shal', 'md5', 'sha256', 'sha512'%. (EITHIRATHIRLAT, openssl
list-message-digest-algorithms £ i 7N iX S n] H] 1 Z AL .

hash.update(data)

Updates the hash content with the given data. This can be called
many times with new data as it is streamed.


http://mxr.mozilla.org/mozilla/source/security/nss/lib/ckfw/builtins/certdata.txt
http://mxr.mozilla.org/mozilla/source/security/nss/lib/ckfw/builtins/certdata.txt
http://mxr.mozilla.org/mozilla/source/security/nss/lib/ckfw/builtins/certdata.txt
http://mxr.mozilla.org/mozilla/source/security/nss/lib/ckfw/builtins/certdata.txt

ST hash RN A NTEER data. 9 H Wi EcE N ] RE < 2 IR T

hash.digest(encoding="'binary"')

Calculates the digest of all of the passed data to be hashed. The
encoding can be 'hex', 'binary' or ‘'base64'.

WHE A EANEIE T hash 2. 240 encoding (4wtd 77D TTLCA "hex',
'binary' B 'base64’.

crypto.createHmac(algorithm, key)

Creates and returns a hmac object, a cryptographic hmac with the
given algorithm and key.

QI IFIR A hmac X5, B2 NMEEFIEAE YN hnac.

algorithm is dependent on the available algorithms supported by
OpenSSL - see createHash above. key is the hmac key to be used.

ZH algorithm AJZEFE OpenSSL ZRFHIHIE - S L) createlash. 4
key A hmac Jrfifi FH (%55

hmac.update(data)

Update the hmac content with the given data. This can be called many
times with new data as it is streamed.

BB hmac (A NFRE ) data. A8 HIRE N AT BE 2> 22 R T .

hmac.digest(encoding="'binary')

Calculates the digest of all of the passed data to the hmac. The
encoding can be 'hex', ‘'binary' or ‘'base64’.

THE T NBHE ) hmac 3. S8 encoding (4afd /7)) ALK "hex',
'binary' B# 'base64’.

crypto.createCipher(algorithm, key)

Creates and returns a cipher object, with the given algorithm and key.
i 3R BRI A A TR 1] cipher X%,
algorithm is dependent on OpenSSL, examples are 'aes192', etc. On

recent releases, openssl list-cipher-algorithms will display the
available cipher algorithms.



241 algorithm WJIEFF OpenSSL SZRFIIEVE, #IU'aes192' 5. {EHITMIK
ATHH, openssl list-cipher-algorithms <7~ m] FH NS (R 45005

cipher.update(data,
input_encoding='binary’',
output_encoding="'binary")

Updates the cipher with data, the encoding of which is given in

input_encoding and can be 'utf8', 'ascii' or ‘'binary'. The
output_encoding specifies the output format of the enciphered data,
and can be 'binary', 'base64' or 'hex'.

HZH data HORE NN Z, H4i077: A2 4 input_encoding #57E,
AfLLK 'utf8', ‘ascii'Ei# 'binary'. S output_encoding f5E T N
HARN g7, ALY 'binary', 'base64'El'hex'.

Returns the enciphered contents, and can be called many times with
new data as it is streamed.

AR BN A A A, A R N R B2 22 R T ik

cipher.final(output_encoding="'binary')

Returns any remaining enciphered contents, with output_encoding
being one of: ‘'binary', 'ascii' or 'utf8'.

RIE T FA NS N2, output_encoding #ith4mid % "'binary', 'ascii'
g rutfg Hpz —,

crypto.createDecipher(algorithm, key)

Creates and returns a decipher object, with the given algorithm and
key. This is the mirror of the cipher object above.

45 € SR A R R [Pl MRS B o 2B LRI X 510
[P

decipher.update(data,
input_encoding="'binary’,
output_encoding="'binary')

Updates the decipher with data, which is encoded in 'binary",

'base64' or 'hex'. The output_decoding specifies in what format to
return the deciphered plaintext: 'binary', 'ascii' or 'utf8'.



IS4 data T EMERINE, HmS77:00 "binary', 'base64’' BY,
'hex'. Z¥J output_encoding 53 T TR %1 B ST 25 1S H gm b5 77 =0, mf
LI A 'binary', 'ascii'@{'utf8'.

decipher.final(output_encoding="'binary')

Returns any remaining plaintext which is deciphered, with
output_encoding' being one of: ’binary , 'ascii’ or ’utf8 .

IR 0] 4= 4% 1) iS5 i SC,  H: output_encoding' b’ binary’ , "ascii’
g’ utf8  Hipz—,

crypto.createSign(algorithm)

Creates and returns a signing object, with the given algorithm. On
recent OpenSSL releases, openssl list-public-key-algorithms will
display the available signing algorithms. Examples are 'RSA-SHA256'.
IS BRI IR Bl — N4 28 5. EILAT Y OpenSSL RATHRMY,
openssl list-public-key-algorithms < W nn] F 2544 5032, Hill.
"RSA-SHA256"' .

signer.update(data)

Updates the signer object with data. This can be called many times
with new data as it is streamed.

i data ZHCEHEA AR AN REIE N /= 2 O 7k

signer.sign(private_ key,
output_format="'binary')

Calculates the signature on all the updated data passed through the
signer. private_key is a string containing the PEM encoded private
key for signing.

X T A N SRR I 4 . private_key N 74T H, BALE T PEM
i 1 F 2844 AL EH o

Returns the signature in output_format which can be ‘'binary', 'hex'

or ‘'base64’'.
Rk0%4, H output_format #iti ALy "binary', 'hex' i 'base64’.

crypto.createVerify(algorithm)

Creates and returns a verification object, with the given algorithm.
This is the mirror of the signing object above.



45 € HIR AT IR Bl NGRS X 5. B BB AR  R I R i 5

verifier.update(data)

Updates the verifier object with data. This can be called many times
with new data as it is streamed.

i data ZHCEFRAERRRT R o A REEE N R B2 2 OO .

verifier.verify(cert, signature,
signature_format='binary')

Verifies the signed data by using the cert which is a string
containing the PEM encoded public key, and signature, which is the
previously calculates signature for the data, in the
signature_format which can be 'binary', 'hex' or 'base64'.
IS4 cert Fl signature WiF O X EHE, cert HZxt PEM gatid i) A
AT, signature AZ ATt E MM 4, signature_format A] LA
9 'binary', 'hex' ¥ 'base64’.

Returns true or false depending on the validity of the signature for
the data and public key.

R X Bt A PIEAT B AT RV E AR A 45 2R, IR ] true B false. ##
TLS (SSL) TLS (SSL) bk

Use require('tls') to access this module.

] require('tls") Ujnl stk

The tls module uses OpenSSL to provide Transport Layer Security
and/or Secure Socket Layer: encrypted stream communication.

tls BiHfi ] OpenSSL $24 Transport Layer Security (fE#EZ22hil) i
/ B¢ Secure Socket Layer CZAEHEEIVD « I MEAEH.

TLS/SSL is a public/private key infrastructure. Each client and each
server must have a private key. A private key is created like this

TLS/SSL S+ AP/ FBIRIAEXR BRI AR, B A% I 55 IRk o5 s 4 o 240
AR AT A R 5 Ak
openssl genrsa -out ryans-key.pem 1024

All severs and some clients need to have a certificate. Certificates
are public keys signed by a Certificate Authority or self-signed. The



first step to getting a certificate is to create a “Certificate
Signing Request” (CSR) file. This is done with:

PITAT IR 55 28 A 3803 % ) i e BT A B e A5 o e iE 2 RS cA (5
FAUEB VRN AR T, sEE WU B84, 2k
WECFES, HAFREAM—A CSR GERZAIER) 0. J7ikun b

openssl req - -key ryans-key.pem -out ryans-csr.pem

To create a self-signed certificate with the CSR, do this:

FAEH CSR SCAFE R4 A A M UESS, ik b

openssl x509 -req - ryans-csr.pem -signkey ryans-key.pem -out

ryans-cert.pem

Alternatively you can send the CSR to a Certificate Authority for
signing.

PR AT BLKS CSR ST A 25— 2K CA LISRTSAE 4

(TODO: docs on creating a CA, for now interested users should just
look at test/fixtures/keys/Makefile in the Node source code)

CRT AT G CA I SCRI AR 8 o JEOER IR FH P AT LB Y Node YARAT
tHf) test/fixtures/keys/Makefile 3 f4)

s = tls.connect(port, [host], [options],
callback)

Creates a new client connection to the given port and host. (If

host defaults to localhost.) options should be an object which

specifies

gL — A BFR A H  port F1EHL host HIFTINE FiniEde.  Chost ZHUMER

WA N localhost. ) options &—/ M E LT N MRS

e key: A string or Buffer containing the private key of the server
in PEM format. (Required)
key: & MRS MAHIFFF R L Buffer X[ 4. ZHM A PEM. (1
%)



e cert: A string or Buffer containing the certificate key of the
server in PEM format.
cert: B RS S B F U H AT Bl Buffer X%, BHHIIHE A Y
PEM,

e ca: An array of strings or Buffers of trusted certificates. If
this is omitted several well known “root” CAs will be used, like
VeriSign. These are used to authorize connections.
ca: WEAFEEHTFE Bl Buffer XM, W2 ItENE:,
M4 LA L7 HR 7 CA &7 uE+s, W VeriSign. XS UR 4%
FH RO JE B AT BT

tls.connect() returns a cleartext CryptoStream object.

tls.connect ()R [H-—/NHICH) CryptoStream X% .

After the TLS/SSL handshake the callback is called. The callback
will be called no matter if the server’ s certificate was authorized
or not. It is up to the user to test s.authorized to see if the
server certificate was signed by one of the specified CAs. If
s.authorized === false then the error can be found in
s.authorizationError.

TLS/SSL 4R T2 J5 callback [Flif R E x4 M . TGk RS54 Ecr il 15 2

Il E, callback PRECER BRI . F - NiZEr#E s. authorized LLfiE

M55 48 Bk Boe i TR (B EER CA B4 o Y

s.authorized === false I [ AM s.authorizationError 353 H AR EE
o
tls.Server

This class is a subclass of net.Server and has the same methods on
it. Instead of accepting just raw TCP connections, this accepts
encrypted connections using TLS or SSL.

X net.Server 12K, M net.Server 5B —FEH L. KAHETX
ANZEATH] TLS B SSL @SN s, M AE A2 SR an 1) TCP %42

Here is a simple example echo server:

T AR R R T R R A s R

tls = require('tls");

fs = require('fs');

options = {
key: fs.readFileSync( 'server-key.pem'),

cert: fs.readFileSync('server-cert.pem')



}s

tls.createServer(options, (s) {

s.write("welcome!\n");

s.pipe(s);
}).1listen(8000);

You can test this server by connecting to it with openssl s client:

PrA] LIE ] openssl s_client ZE$2IIX A AR S 23 HEAT IR -

openssl s _client -connect 127.0.0.1:8000

tls.createServer(options, secureConnectionListener)

This is a constructor for the tls.Server class. The options object
has these possibilities:
X2 tls.Server KIMIERKE . 24 options X B A LI T AN %5

e key: A string or Buffer containing the private key of the server
in PEM format. (Required)
key: & IRSS M RN F-FF B ok Buffer X%, FHMK AN PEM. (b
%)

e cert: A string or Buffer containing the certificate key of the
server in PEM format. (Required)
cert: QH RS AREBAIE B H N FFTHEL Buffer X[ % BN
PEM.  (A¥E)

e ca: An array of strings or Buffers of trusted certificates. If
this is omitted several well known “root” CAs will be used, like
VeriSign. These are used to authorize connections.
ca: QWHNEMEAUE R FRF RO Buffer XML, WRZmE LS,
M2 AE LA WL 7R CA Ul TS, W VeriSign. IXEEUEF0REHE oK
X IEREEAT I o

e requestCert: If true the server will request a certificate from
clients that connect and attempt to verify that certificate.
Default: false.
requestCert: WIRBN true MRS &% <% n) G VLR ) 2 ) i Bk — A
by, IF Rl ERIEX ik 5. BHAk false.

e rejectUnauthorized: If true the server will reject any
connection which is not authorized with the list of supplied CAs.



This option only has an effect if requestCert is true. Default:
false.

rejectUnauthorized: WK true WK #KH R 4o T % A 1l i CA
WA RERE . LTIV AE requestCert ¥4 true WA, BRI false.

Event: 'secureConnection' E/: 'secureConnection'

function (cleartextStream) {}

This event is emitted after a new connection has been successfully
handshaked. The argument is a duplex instance of stream.Stream. It
has all the common stream methods and events.

YA IE R ) 58 R T R S e . SO — AN T B )
stream.Stream SZfX %, MR EA Stream (Ji) WE A AFLH) 7=
s

cleartextStream.authorized is a boolean value which indicates if
the client has verified by one of the supplied certificate
authorities for the server. If cleartextStream.authorized is false,
then cleartextStream.authorizationError is set to describe how
authorization failed. Implied but worth mentioning: depending on the
settings of the TLS server, you unauthorized connections may be
accepted.

cleartextStream.authorized J&—MMii/R{H, H LRI P EiEd 7k
2528 BTG S AT (54T CA HIEAE. 1R cleartextStream.authorized {H 4
false, WJAJLLM cleartextStream.authorizationError HHERTGEGE RIKIT
JRR o XA REIE I ERE A T R RS 1N, XS TLS JIR55 45 1
FARBE

server.listen(port, [host], [callback])

Begin accepting connections on the specified port and host. If the
host is omitted, the server will accept connections directed to any
IPv4 address (INADDR_ANY).

THAAEFRE NG port A1 THI4 host FREZER:. WRKAKE host B4,
55 2K 252 Bk AN TPv4 Hitik ( INADDR_ANY) [I3%EH%,

This function is asynchronous. The last parameter callback will be
called when the server has been bound.

WA TP B Ja— N33 callback TR 32 AIRTH pR B 7E R S5 2 0
SERUE B -

See net.Server for more information.

W Z2{5 K2 I net.Server.

server.close()



Stops the server from accepting new connections. This function is
asynchronous, the server is finally closed when the server emits a
‘close' event.

KNS 4%, AF LB EEAG K. R EUE R, YRS —A4>
'‘close' AL A HIEH M.

server.maxConnections

Set this property to reject connections when the server’s connection
count gets high.

R 55 A i RIER AU . IS5 s B 4l R PRV RE, AR LR [R]IN a7
INBEEE S IGUIE

server.connections

The number of concurrent connections on the server.

R 554 T A AR

File System RS

File I/0 is provided by simple wrappers around standard POSIX
functions. To use this module do require('fs'). All the methods have
asynchronous and synchronous forms.

SRR 1/0 2 thibrifE POSIX pR e M e H2EAEH] require( " fs*) U7 /XA
Bile. P A A T b R A P Ay 2

The asynchronous form always take a completion callback as its last
argument. The arguments passed to the completion callback depend on
the method, but the first argument is always reserved for an
exception. If the operation was completed successfully, then the
first argument will be null or undefined.

AT, ARG — NS AR N AN PAT S N [ pR A A4
[ R B S E T Bk e 25, BN R 2 RS N 5.
IRARAE L, A% X S A null 5# undefined.

Here is an example of the asynchronous version:

RHE AP T

fs = require('fs');



fs.unlink('/tmp/hello"’, (err) {
(err) err;
console.log('successfully deleted /tmp/hello’);
}s

Here is the synchronous version:

X HLEEAT A R I 1R 20 U T 11

fs = require('fs');

fs.unlinkSync('/tmp/hello")
console.log('successfully deleted /tmp/hello’);

With the asynchronous methods there is no guaranteed ordering. So the
following is prone to error:

HI 52 R B R AT B, BT A TGS 25 2 S B B % o

fs.rename('/tmp/hello’', '/tmp/world', (err) {
(err) err;
console.log('renamed complete');
3
fs.stat('/tmp/world"’, (err, stats) {
(err) err;
console.log('stats: ' + JSON.stringify(stats));
1

It could be that fs.stat is executed before fs.rename. The correct
way to do this is to chain the callbacks.

XFEME T RE S8 fs.stat 7€ fs.rename ZFIHUAT, 1EMAMIMEE &85 8
BN



fs.rename('/tmp/hello’, '/tmp/world', (err) {

(err) err;
fs.stat('/tmp/world", (err, stats) {
(err) err;

console.log('stats: ' + JSON.stringify(stats));

})s
1)

In busy processes, the programmer is strongly encouraged to use the
asynchronous versions of these calls. The synchronous versions will
block the entire process until they complete——halting all connections.

Hitg BB, AV DA 525 Tk R e 58 ez it 2 P 28
TSRS, RS A .

fs.rename(pathi, path2, [callback])

Asynchronous rename(2). No arguments other than a possible exception
are given to the completion callback.

FL M rename (2), HAr AR, BRAFRIHE @ B AT RE B T A%
WA AT S KL

fs.renameSync(pathi, path2)

Synchronous rename (2).

)20 v 4 rename (2), Ay 4 A

fs.truncate(fd, len, [callback])

Asynchronous ftruncate(2). No arguments other than a possible
exception are given to the completion callback.

AP ftruncate (2), BWIEASCIE, BRARPIE R A TIERE L 17 575
WA AL ILATAT S KL

fs.truncateSync(fd, len)

Synchronous ftruncate (2).



A5 H By 44 ftruncate (2), #RWBTIEA A s,

fs.chmod(path, mode, [callback])

Asynchronous chmod(2). No arguments other than a possible exception
are given to the completion callback.

S5 AL chmod (2) , B HSCCAFRUR,  BRARIFIHE & B A B Bl 7 5%, 75
AL AT S HL

fs.chmodSync(path, mode)

Synchronous chmod (2).

A2 chmod (2) , B CCAFBUIR

fs.stat(path, [callback])

Asynchronous stat(2). The callback gets two arguments (err, stats)
where stats is a fs.Stats object. It looks like this:

AW stat (2), SHCCHIRFEE, B R ECK R FIPIASZ4L (err, stats),
HH stats & fs.Stats II—PX%, W FFR:

{ dev: 2049,
ino: 305352,
mode: 16877,
nlink: 12,
uid: 1000,
gid: 1000,
rdev: 0,
size: 4096,
blksize: 4096,
blocks: 8,
atime: '2009-06-29T11:11:55Z7"',
mtime: '2009-06-29T11:11:40Z°',
ctime: '2009-06-29T11:11:40Z"' }

See the fs.Stats section below for more information.

ARVEAMER, S0 FIHM fs.Stats )



fs.Istat(path, [callback])

Asynchronous lstat(2). The callback gets two arguments (err, stats)
where stats is a fs.Stats object. lstat() is identical to stat(),
except that if path is a symbolic link, then the link itself is stat—
ed, not the file that it refers to.

s X 1stat (2), [Pl KBRS 240 (err, stats), i stats
& fs.Stats I— %, lstat O Fl stat OBBL, X HILETY path &— T
SEEREN, R MR ENE, AR PR W SO JE

fs.fstat(fd, [callback])

Asynchronous fstat(2). The callback gets two arguments (err, stats)
where stats is a fs.Stats object.

SIS fstat (2), [FIARKEGRBIIANZS4 (err, stats), HH stats
/& fs.Stats HI— X%

fs.statSync(path)

Synchronous stat(2). Returns an instance of fs.Stats.

[ stat (2), IR[F] fs.Stats HI—4N5E4H51,

fs.IstatSync(path)

Synchronous lstat(2). Returns an instance of fs.Stats.

A 1stat (2), IR[F] fs.Stats 54,

fs.fstatSync(fd)

Synchronous fstat(2). Returns an instance of fs.Stats.
[ A fstatSyne (2), iRIF| fs.Stats I—NSEH .

fs.link(srcpath, dstpath, [callback])

Asynchronous 1ink(2). No arguments other than a possible exception
are given to the completion callback.

PR Link (2), QRN SIER, BRARRIE BT R LI T 575, A0
AL AT SHL

fs.linkSync(srcpath, dstpath)

Synchronous 1ink(2).

FD A 1ink (2) o



fs.symlink(linkdata, path, [callback])

Asynchronous symlink(2). No arguments other than a possible exception
are given to the completion callback.

SR symlink (2) , BRARIIR & BAT S RE L T 78, S IA S ALE A
ZH.

fs.symlinkSync(linkdata, path)

Synchronous symlink (2).

[F2D A symlink (2) o

fs.readlink(path, [callback])

Asynchronous readlink(2). The callback gets two arguments (err,
resolvedPath).

S readlink, [ pREGR [BIPHNS40 (err, resolvedPath),
resolvedPath AT & 1S/ A2

fs.readlinkSync(path)

Synchronous readlink(2). Returns the resolved path.

[F)25 I readlink (2), & [BIfAfT o (0 SCAF AR o

fs.realpath(path, [callback])

Asynchronous realpath(2). The callback gets two arguments (err,
resolvedPath).

S0 realpath(2), [Pl EUR DI AS240 (err, resolvedPath),
resolvedPath Jfi##fT 5 ) SCAF A%

fs.realpathSync(path)

Synchronous realpath(2). Returns the resolved path.

[Fl25 ] realpath (2) , IR [EIfE AT = IR SCIF#E AR

fs.unlink(path, [callback])

Asynchronous unlink(2). No arguments other than a possible exception
are given to the completion callback.



UM unlink (2), MIERBERECE SCIF,  BRARRDRE & B AT R L T 7%
WA AL AT S KL

fs.unlinkSync(path)

Synchronous unlink(2).

[ 08 H unlink (2) .

fs.rmdir(path, [callback])

Asynchronous rmdir(2). No arguments other than a possible exception
are given to the completion callback.

SR rmdir (2), BRAREDH R EHATE R ML T 2%, SAS LSRR 2

fs.rmdirSync(path)

Synchronous rmdir (2).

[ rmdir (2) .

fs.mkdir(path, mode, [callback])

Asynchronous mkdir(2). No arguments other than a possible exception
are given to the completion callback.

S mkdir (2), BRARFDE R BHATER ML TR %, SASALE L2

fs.mkdirSync(path, mode)

Synchronous mkdir (2).

A5 mkdir (2) .

fs.readdir(path, [callback])

Asynchronous readdir(3). Reads the contents of a directory. The
callback gets two arguments (err, files) where files is an array of
the names of the files in the directory excluding '.' and '.."'.

s readdir (3), WHUH T HINE. IR EEEZ A2 4 (err,
files), M files ZHUEIRAF T HRM A A REAL 0 F0 L BR
CADI



fs.readdirSync(path)

Synchronous readdir(3). Returns an array of filenames excluding

and '..

7 2 1 readd1r(3) R H s oA 5L Ot L BRAN

fs.close(fd, [callback])

Asynchronous close(2). No arguments other than a possible exception
are given to the completion callback.

BRI close (2), REISCH, BRARMIE & B AT R Bl 7%, &0
AL AT S HL

fs.closeSync(fd)

Synchronous close (2).

[F2P I close (2) »

fs.open(path, flags, mode=0666, [ callback])

b

Asynchronous file open. See open(2). Flags can be ‘v, '+, 'w,

b b b

wt, “a’, or ~at . The callback gets two arguments (err, fd).
TR S, PR open(2) o BRZERIN Y, vt W, Twt, Ta’, BR
at’ o [ REFEZ NS H (err, fd).

fs.openSync(path, flags, mode=0666)

Synchronous open(2).
[F) 25 1 FH open (2)
fs.utimes(path, atime, mtime, callback)

fs.utimesSync(path, atime, mtime)

Change file timestamps.
BSOS I TR

fs.futimes(path, atime, mtime, callback)



fs.futimesSync(path, atime, mtime)

Change file timestamps with the difference that if filename refers to
a symbolic link, then the link is not dereferenced.

5 PSR R 7. X AR T A S 4 g i — AN SR, W
AR IO R, TSR T3 P SCAE

fs.write(fd, buffer, offset, length, position,
[callback])

Write buffer to the file specified by fd.

¥ buffer ZZr s NAES AN fd SCAHEIRAT

offset and length determine the part of the buffer to be written.
offset Ml length {RJE T K522 ph s b ISR 40 5 AN SCAT

position refers to the offset from the beginning of the file where
this data should be written. If position is null, the data will be
written at the current position. See pwrite(2).

position RWIREEE S A ML M M AL &, 4 position A null,
Bk N ERIALE IR B N, PR pwrite (2) .

The callback will be given two arguments (err, written) where
written specifies how many bytes were written.

(A8 R B2 NS4 (err, written), Hip written AR 2 /0 Z 7715
ETRELE= PR

fs.writeSync(fd, buffer, offset, length,
position)

Synchronous version of buffer-based fs.write(). Returns the number
of bytes written.

BTGRP fs.write () FEIZBRRAS, R 1015 AN HE (1515 4L

fs.writeSync(fd, str, position,
encoding="utf8')

Synchronous version of string-based fs.write(). Returns the number
of bytes written.

WFFRFH fsowrite () IFEZERRAS, 3R 015 AHGE (1715 4L

fs.read(fd, buffer, offset, length, position,
[callback])

Read data from the file specified by fd.
M fd SO A P O



buffer is the buffer that the data will be written to.

buffer 5 ANHHEHI S s

offset is offset within the buffer where writing will start.

offset 45 A BIZZ s 1K A% Mok .

length is an integer specifying the number of bytes to read.

length ¥5 W] T AU Bds 1 4k

position is an integer specifying where to begin reading from in the
file. If position is null, data will be read from the current file
position.

position A—"NEIEA R, FRiR MWL E GO, ik position &
o null, Hers A ST A A B AR B

The callback is given the two arguments, (err, bytesRead).

(B R B2 NN 4,  (err, bytesRead) .

fs.readSync(fd, buffer, offset, length,
position)

Synchronous version of buffer—based fs.read. Returns the number of

bytesRead.
FEFZZ PR fs.read HIFEIPRCA, R [FIEECR] ) bytesRead - 1541,

fs.readSync(fd, length, position, encoding)

Synchronous version of string—based fs.read. Returns the number of

bytesRead.
T PR fs.read MRIZBHRAS, & Bl L2 A AR 15 11 4

fs.readFile(filename, [encoding], [callback])

Asynchronously reads the entire contents of a file. Example:

ST AN SCFRIBTAT N, B

fs.readFile('/etc/passwd’, (err, data) {
(err) err;
console.log(data);

s

The callback is passed two arguments (err, data), where data is the
contents of the file.

0] R ECE AL NS ZH (err, data), Jr data bSO A



If no encoding is specified, then the raw buffer is returned.
WA R ERG, AR B R A A% R 2 s .

fs.readFileSync(filename, [encoding])

Synchronous version of fs.readFile. Returns the contents of the
filename.

AW fs.readFile MIRCAS, IR[EIFEESCAF filename ISCAFAZE.
If encoding is specified then this function returns a string.
Otherwise it returns a buffer.

WRKE T encoding 40, FHiR[E—NFRFH . AR [El—N2E s

fs.writeFile(filename, data, encoding="utf8',
[callback])

Asynchronously writes data to a file. data can be a string or a
buffer.
S BN B A SO, data T RAE EAF R EE R s

Example:

Bl1

fs.writeFile('message.txt', 'Hello Node', (err) {
(err) err;
console.log('It\'s saved!");

b

fs.writeFileSync(filename, data,
encoding="utf8')

The synchronous version of fs.writeFile.

FZ 1 fs.writeFile M7=,

fs.watchFile(filename, [options], listener)

Watch for changes on filename. The callback listener will be called
each time the file is accessed.

WEWrFe A Filename 72240, [ EREL 1istener YAERFRIZ AT ALV 7]
R



The second argument is optional. The options if provided should be
an object containing two members a boolean, persistent, and
interval, a polling value in milliseconds. The default is

{ persistent: true, interval: 0 }.

B oASHUE AR, WHRIEE T options BE, CNIZEA MEFTUWTAE
FIXT%: %40 persistent HIAI/R1E, FI4°N interval BN = FPIREE I
MBITEIRE, ERIMME M { persistent: true, interval: o }.

The listener gets two arguments the current stat object and the
previous stat object:

listener WNWT#S R SRIF AN, 43 AR TR 250 AR AT SR B8 B PR 2%

%

fs.watchFile(f, (curr, prev) {
console.log('the current mtime is: ' + curr.mtime);
console.log( 'the previous mtime was: ' + prev.mtime);

}s

These stat objects are instances of fs.Stat.

IXEARE NG A fs.Stat HSEA],

If you want to be notified when the file was modified, not just
accessed you need to compare curr.mtime and prev.mtime.

R ARAEALE ST S O AN 2 V5 i) I A 230 %0, RIS T2 AL curr.mtime
1 prev.mtime fH{H.

fs.unwatchFile(filename)

Stop watching for changes on filename.

5SSO Filename (RS 4L .
fs.Stats

Objects returned from fs.stat() and fs.lstat() are of this type.
fs.stat()fl fs.lstat() LRI G NS,

stats.isFile()

stats.isDirectory()

stats.isBlockDevice()

stats.isCharacterDevice()

e stats.isSymbolicLink() (only valid with fs.lstat())

stats.isSymbolicLink() (fX) fs.1lstat()HEO
e stats.isFIFO()
e stats.isSocket()

fs.ReadStream



ReadStream is a Readable Stream.
ReadStream /&> Readable Stream nJ L.

fs.createReadStream(path, [options])

Returns a new ReadStream object (See Readable Stream).
R —ASE A LA % (3L Readable Stream)
options is an object with the following defaults:

options &MU~ ERIAMELFIN S

{ flags: 'r',
encoding: s
fd: R
mode: 0666,
bufferSize: 64 * 1024

options can include start and end values to read a range of bytes
from the file instead of the entire file. Both start and end are
inclusive and start at 0. When used, both the limits must be
specified always.

W RAKE OO AN %Y, ] LLZE options ZHH ik E start Al end &
PE(E LSO TR HR e VE R N 2% . start A1 end B E7EVERITT (B4ES)
BUEM 0 JFh o X PS50 2 A I A

An example to read the last 10 bytes of a file which is 100 bytes
long:

AR T AR 100 SR 10 451

fs.createReadStream('sample.txt', {start: 90, end: 99});

fs.WriteStream

WriteStream is a Writable Stream.
WriteStream A1 5.

Event: 'open' E4: 'open'

function (fd) { }



fd is the file descriptor used by the WriteStream.
fd &SP B SRR AT

fs.createWriteStream(path, [options])

Returns a new WriteStream object (See Writable Stream).
R —ASHI A ERA % (3L Writable Stream)
options is an object with the following defaults:

options ZHE 0 & N BRIAEHIX %«

{ flags: 'w’,
encoding: s

mode: 0666 }

Path B2

This module contains utilities for dealing with file paths. Use
require('path') to use it. It provides the following methods:
MHRALFE T — oAb PR SO AR ) Dh g, BT LLEIY require('path') JrvkkAf
o PR T (17

path.normalize(p)

Normalize a string path, taking care of '..' and ' parts.

EOTER TR — DN AR AT, EER . 5 0 .

When multiple slashes are found, they re replaces by a single one;
when the path contains a trailing slash, it is preserved. On windows
backslashes are used.

MR ZAREL (O I, RGBT —RAL IR RE TR
T ARRL, ARG IR XARIAL. £E Windows o1, FRBRARH IRRIAL
(/) BB (D .

Example:

ZN/E

path.normalize('/foo/bar//baz/asdf/quux/..")

// returns



'/foo/bar/baz/asdf’

path.join([pathi1], [pathz2], [...])

Join all arguments together and normalize the resulting path.
EITEN T & IETTET NS SO 2 Mt & IF AT 17
Example:

2R

node> require('path').join(
'/foo', 'bar', 'baz/asdf', 'quux', '..")

'/foo/bar/baz/asdf’

path.resolve([from ...], to)

Resolves to to an absolute path.

¥ to ZHUHNT W Laxt AT

If to isn’t already absolute from arguments are prepended in right
to left order, until an absolute path is found. If after using all
from paths still no absolute path is found, the current working
directory is used as well. The resulting path is normalized, and
trailing slashes are removed unless the path gets resolved to the
root directory.

WERZH to MHIALLNIN, RIS From SEL A B A BRI
%% to b, HEME from R — D4t g 45 10, Wi A from H
BRI, RGMORBA BN B4R, A 900 TAE H R aE NS5
i AR PR EL I AT 8, JF HARMELL I R Ge2s B shBRigg 1
KEBIRAL, AR WU SRR IR B8 AR AT 2R H s, I8 A R GUR IR B B AR
IR .

Another way to think of it is as a sequence of cd commands in a
shell.

PR T ELRE XA T3V B8 Shell Wi —4 cd 4.



path.resolve('foo/bar', '/tmp/file/', '..', 'a/../subfile')

Is similar to:

BRI

cd foo/bar

cd /tmp/file/
cd ..

cd a/../subfile
pwd

The difference is that the different paths don’ t need to exist and
may also be files.

Bk od a2 XCRE TIZRER AR ARA €A, 1 HIX LR
W] R 3.

Examples:

2R

path.resolve('/foo/bar', './baz")
// returns
'/foo/bar/baz’

path.resolve('/foo/bar', '/tmp/file/")
// returns
'/tmp/file'

path.resolve('wwwroot', 'static files/png/', '../gif/image.gif"')
// if currently in /home/myself/node, it returns

' /home/myself/node/wwwroot/static files/gif/image.gif’



path.dirname(p)

Return the directory name of a path. Similar to the Unix dirname
command.

YTVEIR PN AR R H %44, BT Unix 1 H) dirname 4,

Example:

2N/ E

path.dirname('/foo/bar/baz/asdf/quux")
// returns
'/foo/bar/baz/asdf’

path.basename(p, [ext])

Return the last portion of a path. Similar to the Unix basename
command.

YITEIR AR ik — 2 H %4, RBIT Unix %) basename ii4 .

Example:

ZNE

path.basename('/foo/bar/baz/asdf/quux.html")
// returns

"quux.html’

path.basename('/foo/bar/baz/asdf/quux.html', '.html")

// returns

'quux'

path.extname(p)

Return the extension of the path. Everything after the last .’ in
the last portion of the path. If there is no ’.’ in the last portion
of the path or the only ’.’ is the first character, then it returns

an empty string.



TR IR SO T4, BN R BR— 00 S R BT
R URE RS F 0 B SR TR RIR I
AEF A

Examples:

2R

path.extname('index.html")
// returns
".html'

path.extname('index")

// returns

path.exists(p, [callback])

Test whether or not the given path exists. Then, call the callback
argument with either true or false. Example:

ZINERT IS H p PRI TAEE . RGLL true 53 false fE S
P callback [B1H % -6

path.exists('/etc/passwd’, (exists) {
util.debug(exists ? "it's there" : "no passwd!");

3

path.existsSync(p)

Synchronous version of path.exists.

path.exists R RA. ## net RILALLL

The net module provides you with an asynchronous network wrapper. It
contains methods for creating both servers and clients (called
streams). You can include this module with require("net");

net B IRFEME T —Fi b Mg deds, SSRGS ZME b (FRA
streams) FragH 7k, Al LUEL A require("net™) SRAH H AR B



net.createServer([options],
[connectionListener])

Creates a new TCP server. The connectionListener argument is
automatically set as a listener for the 'connection' event.
AgE— N TCP iS5 4%, 241 connectionListener #% HZ & KN
connection FHAF T 45 o

options is an object with the following defaults:

options ZHUAN—"X%, ERIMEWT: { allowHalfOpen: false }

If allowHalfOpen is true, then the socket won’ t automatically send
FIN packet when the other end of the socket sends a FIN packet. The
socket becomes non-readable, but still writable. You should call the
end() method explicitly. See 'end' event for more information.

W allowHalfOpen 404 true, WI24% )/ socket & i% FIN @, R%s4s
iy socket Ay FBNAKIE FIN A, HAHFHOL PRS2 socket K548 AT B0RAS,
EAR AT o IR ZEWIR A end O 7ok R MIER:. B2 NHFIHES M "end’
FifF,

net.createConnection(arguments...)

Construct a new socket object and opens a socket to the given
location. When the socket is established the 'connect' event will be
emitted.

B NFT socket X%, FFEEALBHRE ML) socket L. 2 socket EEAL
J&, 'connect' Al .

The arguments for this method change the type of connection:
ANFERISHRE TSR IR

e net.createConnection(port, [host])
Creates a TCP connection to port on host. If host is omitted,
localhost will be assumed.
Al — 2N host [ port i TR TCP ¥EH, WIRME T host 244, BR
NIE#:F localhost.

e net.createConnection(path)
Creates unix socket connection to path

Q%R P path 427 unix socket.



net.Server

This class is used to create a TCP or UNIX server.
XA T —A> TCP 5 UNIX fR4s 2% .

Here is an example of a echo server which listens for connections on
port 8124:

N TR T ANE 8124 v LUIEWTK echo RS 2

net = require('net');
server = net.createServer( (c) {
c.write('hello\r\n');
c.pipe(c);
1)

server.listen(8124, 'localhost');

Test this by using telnet:
i H] telnet JIIZIRSS 25

telnet localhost 8124

To listen on the socket /tmp/echo.sock the last line would just be
changed to
W WU socket /tmp/echo.sock, o —ATANAL 75 A U :

server.listen('/tmp/echo.sock");

Use nc to connect to a UNIX domain socket server:

fEF nc Ay &S] — UNIX 8 socket R4S #s:

nc -U /tmp/echo.sock

net.Server is an EventEmitter with the following events:

net.Server J& FHIF{EN EventEmitter (FH Rk 2L -



server.listen(port, [host], [callback])

Begin accepting connections on the specified port and host. If the
host is omitted, the server will accept connections directed to any
IPv4 address (INADDR_ANY).

FHGHCRT € F ML host ) port i IS, WERAEEE T host 4, k5 4%
BT AT F5 7] TPVA Huhk R 4%

This function is asynchronous. The last parameter callback will be
called when the server has been bound.

PR EE P, AERSSIRINE N, fefa— NS4 callback [HI R ECR B
W

One issue some users run into is getting EADDRINUSE errors. Meaning
another server is already running on the requested port. One way of
handling this would be to wait a second and the try again. This can
be done with

—LEH] PR RE<x B 2] EADDRINUSE #iix, xR BN EEECEH S Mk
FIsAT g KM H b, —AMERTTE S E S, VR N AR
X

server.on('error’, (e) {

(e.code == "EADDRINUSE') {
console.log('Address in use, retrying...');
setTimeout( O {

server.close();
server.listen(PORT, HOST);
}, 1000);
}
1

(Note: All sockets in Node are set SO REUSEADDR already)

(JEE: Node T ATH M socket #4115 B il SO REUSEADDR ¥ty 1 5 FH A )

server.listen(path, [callback])

Start a UNIX socket server listening for connections on the given
path.

JA8h—/~ UNIX socket ilk%5, WWrHREH path B4t FIFIERE.

This function is asynchronous. The last parameter callback will be
called when the server has been bound.



BERRHOE D 1, AEMRGS A g8 e, fn— N2 callback [H]i pf H0Rs 4
e

server.listenFD(fd)

Start a server listening for connections on the given file descriptor.
JAB RS, WWrERE R SCIHRR R IR .

This file descriptor must have already had the bind(2) and listen(2)
system calls invoked on it.

SRR EA O ZHAT T bind(2) F1 listen(2) R

server.close()

Stops the server from accepting new connections. This function is
asynchronous, the server is finally closed when the server emits a
'close' event.

RMIRSS, A5 IEFRBORT &S . ZREUE TP, RS5H * close " FAFI
M S5 AR AR AT

server.address()

Returns the bound address of the server as seen by the operating
system. Useful to find which port was assigned when giving getting an
0OS—-assigned address

R B R5E B RAE R GE IR 5 s L hh o W RS0 sk e A R 48 A sh 7 B,
A A BRI 1

Example:

server = net.createServer( (socket) {

socket.end("goodbye\n");
3

// grab a random port.
server.listen( O {
address = server.address();

console.log("opened server on %7j", address);



1)

server.maxConnections

Set this property to reject connections when the server’ s connection
count gets high.

BCEAZBYERIE, AU R 55 A% 18 B B RO R AN AN P 3BT IR 4%

server.connections

The number of concurrent connections on the server.

i 55 A R BOE RN

Event: 'connection' E/4: 'connection'

function (socket) {}

Emitted when a new connection is made. socket is an instance of
net.Socket.

A ANHTHGER LIl % . socket f& net.Socket KNS,

Event: 'close'

function () {}
Emitted when the server closes.

21 55 4 O AT figh A

net.Socket

This object is an abstraction of of a TCP or UNIX socket. net.Socket
instances implement a duplex Stream interface. They can be created by
the user and used as a client (with connect()) or they can be



created by Node and passed to the user through the 'connection'
event of a server.

X4 TCP 87, UNIX socket %X % . net.Socket SfISEHL T —/NAXU T
IR . S A] DAt R P SRR S i (B connect () J7i5) , BT
fie fH Node £ 37 H1H IS RS- #3 1 ' connection' AL H P .

net.Socket instances are EventEmitters with the following events:

net.Socket [FISEHE A IS A 2s -

new net.Socket([options])

Construct a new socket object.
FIE—/ B socket X4

options is an object with the following defaults:

options 4 &M%, ERIMEWIT:

{ fd:

type:
allowHalfOpen:

fd allows you to specify the existing file descriptor of socket.
type specified underlying protocol. It can be 'tcp4', 'tcp6', or
"unix'. About allowHalfOpen, refer to createServer() and 'end'
event.

fd ZHAERIEE A CEAELER socket BISCAERR ST . type ZHUH TH5 &
R, FIIEE RS “tepd', 'tep6' B 'unix'. T allowHalfOpen, HJ
2% createServer() £l 'end"' Ff} .

socket.connect(port, [host], [callback])

socket.connect(path, [callback])

Opens the connection for a given socket. If port and host are given,
then the socket will be opened as a TCP socket, if host is omitted,
localhost will be assumed. If a path is given, the socket will be
opened as a unix socket to that path.

FIFF—THRE socket WIEHE:, WHRL4H T port M host, ¥AEA—A> TCP
socket 4T7F, WIREME T host, FENINZERE] localhost. WIHIRE T path,
1% socket BiAE K — UNIX socket ¥J7F, Fi%E#:F| path 1%,



Normally this method is not needed, as net.createConnection opens
the socket. Use this only if you are implementing a custom Socket or
if a Socket is closed and you want to reuse it to connect to another
server.

WHE O N ZTVEIEATRE, [ net.createConnection iin] LLFT I
socket. HATEVRSEZIL—AN H & X socket, BERAEE M — PB4 RMH
socket BEH R — MRS A%

This function is asynchronous. When the 'connect' event is emitted
the socket is established. If there is a problem connecting, the
'connect' event will not be emitted, the 'error' event will be
emitted with the exception.

XANRESRE TR MR connect ' FEFRT socket #EEENT, RIS
FA) A, ' connect' AW, ML E G K Terror' FHAKE B
fil & o

The callback parameter will be added as an listener for the

" connect’ event.

Z ¥ callback ¥1EN connect 41T Wy 284 14 hnatk=k

socket.bufferSize

net.Socket has the property that socket.write() always works. This
is to help users get up an running quickly. The computer cannot
necessarily keep up with the amount of data that is written to a
socket — the network connection simply might be too slow. Node will
internally queue up the data written to a socket and send it out over
the wire when it is possible. (Internally it is polling on the
socket’ s file descriptor for being writable).

net.Socket H—MFME, ImtJE socket.write() BEI A, X&EH T &
JP R IIEAT o THRHLR IR EAR (P v] RE GV ER ERRF IR socket B ANFHE I
T ——% B R 48 AR IS (K15 . Node 7 N ER4ES T — ANAHIH TRAF 5
A socket [, JFAEMZE SLVFII IR A S BRIk 250 (Sl
AR socket ISR G IS )

The consequence of this internal buffering is that memory may grow.
This property shows the number of characters currently buffered to be
written. (Number of characters is approximately equal to the number
of bytes to be written, but the buffer may contain strings, and the
strings are lazily encoded, so the exact number of bytes is not
known. )

IXAH N ARG P X AOBLRI 2 B DN AF T MG . R R s S TR T A BN AT
o, CPREBURASE TP, Bl ge W& v a8, s g
JEIRGAT I, ARSI 1 AN AT e )



Users who experience large or growing bufferSize should attempt to
“throttle” the data flows in their program with pause() and
resume().

FH 7 0] LLEE R T8 ] pause () A resume () K787 i, LA K iEak
AW K- bufferSize.

socket.setEncoding(encoding=null)

Sets the encoding (either 'ascii', 'utf8', or 'base64') for data
that is received.

W E R @R s (AT DL "asciit, 'utf8' il 'base6d') .

socket.setSecure()

This function has been removed in v0.3. It used to upgrade the
connection to SSL/TLS. See the TLS for the new API.

R HIICRIE RT3 SSL/TLS, AE v0. 3 iRACAHURIT. 275 TLS HIFr
APT Ui HH

socket.write(data, [encoding], [callback])

Sends data on the socket. The second parameter specifies the encoding
in the case of a string—it defaults to UTF8 encoding.

7] socket AR, S EHR AR AT A B I B gt 3 BRIAK
& UTF8 4wt .

Returns true if the entire data was flushed successfully to the
kernel buffer. Returns false if all or part of the data was queued
in user memory. ‘'drain' will be emitted when the buffer is again
free.

TEPT A AR NN B ARG NIZ G IX IR B true, 40545065 7 s ik
AN THP WA SIRE] false. 22X RSN, "drain' FHAPRE
Bl i 2 o

The optional callback parameter will be executed when the data is
finally written out — this may not be immediately.

IEZH callback KGR e A4S N PAT——n BEANESLRIFAAT

socket.write(data, [encoding], [fileDescriptor],
[callback])



For UNIX sockets, it is possible to send a file descriptor through
the socket. Simply add the fileDescriptor argument and listen for
the 'fd' event on the other end.

X UNIX socket, WJLUEIE socket RIE—DICHIARRT, fj i3 24
fileDescriptor, JFAEH —imlilr '£d' 2t

socket.end([data], [encoding])

Half-closes the socket. I.E., it sends a FIN packet. It is possible
the server will still send some data.

RI&—AFIN ¥4, KM socket i, RS AI AT RE AL Lo 54

If data is specified, it is equivalent to calling socket.write(data,
encoding) followed by socket.end().

WHIEE T data , SEFRTKIKIAH socket.write(data, encoding)fll
socket.end() -

socket.destroy()

Ensures that no more I/0 activity happens on this socket. Only
necessary in case of errors (parse error or so).

IR % socket EAEATIESI 1/0 84, DHERAERHRIITEOL R 2 Canfith

= Waray

'btjEl; TTQ —r

socket.pause()

Pauses the reading of data. That is, 'data' events will not be
emitted. Useful to throttle back an upload.
e, datat A SR, TR AR .

socket.resume()

Resumes reading after a call to pause().

M TAERA pause() ), W EEHUE I .

socket.setTimeout(timeout, [callback])

Sets the socket to timeout after timeout milliseconds of inactivity
on the socket. By default net.Socket do not have a timeout.

WE socket AyGEII AHE timeout ZFM)EHENEBPIRE . BRAEHT
net.Socket NSNS,



When an idle timeout is triggered the socket will receive a
"timeout' event but the connection will not be severed. The user
must manually end() or destroy() the socket.

YN BB R AR, socket SHE]—A "timeout ' A, (HAEERBA B W
TF, P Fsh1 end() 8% destroy () i% socket.

If timeout is 0, then the existing idle timeout is disabled.

WS timeout WE K 0, CLAFLERI N E B EH2EH]

The optional callback parameter will be added as a one time listener
for the 'timeout' event

AIE S callback KEAEN—IRPEIRUr 83 N3] " timeout' Fiff.

socket.setNoDelay(noDelay=true)

Disables the Nagle algorithm. By default TCP connections use the
Nagle algorithm, they buffer data before sending it off. Setting
noDelay will immediately fire off data each time socket.write() is
called.

A5H Nagle 5k BRIAIEOLT TCP MEHAT M Nagle Sk, {8 RILHEHE 2 Wi A7
‘BAll. WE noDelay ¥ REIK socket.write () i FHERSE I A ik Hds

socket.setKeepAlive(enable=false, [initialDelay])

Fnable/disable keep—alive functionality, and optionally set the
initial delay before the first keepalive probe is sent on an idle
socket. Set initialDelay (in milliseconds) to set the delay between
the last data packet received and the first keepalive probe. Setting
0 for initialDelay will leave the value unchanged from the default
(or previous) setting.

TFiE 8ZE ] keep-alive CEBRFE) iR, AIEFFBCESE —MNE socket I
B IRRIBAFIE RN Z BB IR I (] . E initialDelay (HfyZfb) DLk
B e A B B R B — MR PRI AR Z TR R EI o ¥ initialDelay
WA 0 BALCR IS HEIN (BLZHD MRE.

socket.remoteAddress

The string representation of the remote IP address. For example,
'74.125.127.100"' or '2001:4860:a005::68".

PLEAF 8 B SRR I i % 4% TP shlik. flln: ' 74.125.127.100" 5%
'2001:4860:2005::68" ,

This member is only present in server—side connections.

R DA AE T i 55 A e 4 v



Event: 'connect' E/4: 'connect'

function () { }
Emitted when a socket connection successfully is established. See
connect().

M/ socket BRIl R, 2% connect()

Event: 'data’' E14}: 'data’

function (data) { }

Emitted when data is received. The argument data will be a Buffer or
String. Encoding of data is set by socket.setEncoding(). (See the
section on Readable Socket for more information.)

UEISCRIN LR, S8 data #HE AMEMX (Buffer) S S 7FH:
(String) . F¥EM%id 7 0BT socket. setEncoding() & & . ( HZfE
5% %41 Readable Socket)

Event: 'end' FE/:: 'end’

function () { }
Emitted when the other end of the socket sends a FIN packet.

2 socket [13zEdG A IE T — FIN Zd A0 i fit &

By default (allowHalfOpen == false) the socket will destroy its
file descriptor once it has written out its pending write queue.
However, by setting allowHalfOpen == true the socket will not
automatically end() its side allowing the user to write arbitrary
amounts of data, with the caveat that the user is required to end()
their side now.

BRSO (allowHalfOpen == false) —H.f55 H SN A4 E
i, socket ¥ H AN EBCE SO REIATT . SRR 15 & allowHalfOpen ==
true, W socket ANexHBNIAH end(), 1M RVFH 7GRS E NMEREEEEL
P, XFPIEH T FEH S ES I end () KHIEER:.

Event: 'timeout' 44: 'timeout’

function () { }

Emitted if the socket times out from inactivity. This is only to
notify that the socket has been idle. The user must manually close
the connection.



2 socket PHEEEINEOL N ilAk, & H 2 HRIEAIEA socket CLZE2F N, H P
WIRTF- B 1 R A%+

See also: socket.setTimeout()
22 socket.setTimeout()

Event: 'drain' F4f: 'drain'

function () { }
Emitted when the write buffer becomes empty. Can be used to throttle
uploads.

MBI AL R I A, AT LA R ORI Y AL T3

Event: 'error' F/4: 'error'

function (exception) { }
Emitted when an error occurs. The 'close' event will be called
directly following this event.

MR R N %, 'close' HEAF'ZERE G HIEH .

Event: 'close' F4: 'close'

function (had_error) { }

Emitted once the socket is fully closed. The argument had_error is a
boolean which says if the socket was closed due to a transmission
error.

MR TSRO il %, B%L had_error S MATURIAS R, FSREH
R A MBS R I R A

net.isIP

net.isIP(input)

Tests if input is an IP address. Returns 0 for invalid strings,
returns 4 for IP version 4 addresses, and returns 6 for IP version 6
addresses.



RN SHRE S LA TP bk, R E DR ARFH, &M 0; Wi
IPv4 ik, 3R\l 4; i SE IPve Huhlk, i%[1] 6.

net.isIPv4(input)

Returns true if input is a version 4 IP address, otherwise returns
false.

W input &> TPv4 Hulib R [A] true, & WER[A] false.

net.isIPv6(input)

Returns true if input is a version 6 IP address, otherwise returns
false.

I input &> IPv6 HhENR[A] true, &HNIRE] false,

DNS DNS £tk

Use require('dns') to access this module.
/] require('dns") K1) IX AR

Here is an example which resolves 'www.google.com' then reverse

4

resolves the IP addresses which are returned.
XA 71 254 www . google. com® AT A TP Huhl, FE6HR[EIF) TP Hohilk i
I IR FEEAST o

dns = require('dns');

dns.resolve4('www.google.com', (err, addresses) {
(err) err;
console.log('addresses: ' + JSON.stringify(addresses));
addresses.forEach( (a) {
dns.reverse(a, (err, domains) {
(err) {
console.log('reverse for ' + a + ' failed: ' +

err.message);

} {

console.log('reverse for ' + a + ": ' +



JSON.stringify(domains));

1)
})s
1)

dns.lookup(domain, family=null, callback)

Resolves a domain (e.g. 'google.com') into the first found A (IPv4)
or AAAA (IPv6) record.

B —ME 4 (1 google. com® ) AT A HR BN 25— A (TPv4) B

AAAA (TPv6) it 3%

The callback has arguments (err, address, family). The address
argument is a string representation of a IP v4 or v6 address. The
family argument is either the integer 4 or 6 and denotes the family
of address (not necessarily the value initially passed to lookup).
Bl %0 (err, address, family)X=/"Z¥(. address ¥t — MUk
IPv4 8% TPv6 Mtk (A5 . family J& AR R HibEROA 13850 4 51 6 GFA—
AN lookup ML ANH) family SEUEAHIA]) o

dns.resolve(domain, rrtype="'A’, callback)

Resolves a domain (e.g. 'google.com') into an array of the record
types specified by rrtype. Valid rrtypes are A (IPV4 addresses),
AAAA (IPV6 addresses), MX (mail exchange records), TXT (text
records), SRV (SRV records), and PTR (used for reverse IP lookups).
Kbl 44 (Heln ' google. com® ) #2 S M rrtype e e R AL R M AT 45 A8 2] — 4
. BILMZRA G A (TPVA Hotib) , AAAA (TPV6 Hihl) , MX CHIBfFAZ#t
03D, TXT (3CAIEs%) , SRV (SRViZs%) , AIPTR (JHT I IP fif#th) .
The callback has arguments (err, addresses). The type of each item
in addresses is determined by the record type, and described in the
documentation for the corresponding lookup methods below.

[0 pR B2 PS50 (err, addresses). Z%1 address HfK&E— I )2
RURRAE Pr 22 SR IR SIS B AT W, 8 THUAH Y. R AT 77325 1R SR BEA TR 40 1)
iR RE o

On error, err would be an instanceof Error object, where err.errno
is one of the error codes listed below and err.message is a string
describing the error in English.



MHEERRAER, 25 err A A E— Error XA 1156, err.errno J&
P& AR A AL P 4, err.message J& & — AN T EE Lk A AR
fift R

dns.resolveq(domain, callback)

The same as dns.resolve(), but only for IPv4 queries (A records).
addresses is an array of IPv4 addresses (e.g. ['74.125.79.104',
'74.125.79.105', '74.125.79.106']).

5 dns.resolve() XML, {HEAUH TPV4 bk T # (A id3%) - addresses
A TPV4 Hihk%dl (BN 74.125.79.104', '74.125.79.105",
'74.125.79.106']) -

dns.resolve6(domain, callback)

The same as dns.resolve4() except for IPv6 queries (an AAAA query).
4 T IXA R EE AT TPV kA2l (—> AAAA 251f]) 45 dns.resolve4()
TR

dns.resolveMx(domain, callback)

The same as dns.resolve(), but only for mail exchange queries (MX
records).

5 dns.resolve() {REMLL, HZRAUMRIB T e bk A if) (MX RALIESRD
addresses is an array of MX records, each with a priority and an
exchange attribute (e.g. [{'priority': 10, 'exchange':
"'mx.example.com'},...]).

0] R B S50 addresses s —A MX EANESR B, BAERH — Mg
FEMR— DA Em . CGREI[{ priority': 10, 'exchange':
"mx.example.com'},...]) .

dns.resolveTxt(domain, callback)

The same as dns.resolve(), but only for text queries (TXT records).
addresses is an array of the text records available for domain
(e.g., ['v=spfl ip4:0.0.0.0 ~all']).

5 dns.resolve () {RAHL, (HZAT AT CAA ] (TXT i)
addressed s&— X T domain B R SCAIC SR (L[ ' v=spfl
ip4:0.0.0.0 ~all']) .

dns.resolveSrv(domain, callback)

The same as dns.resolve(), but only for service records (SRV
records). addresses is an array of the SRV records available for
domain. Properties of SRV records are priority, weight, port, and



name (e.g., [{'priority': 10, {'weight': 5, 'port': 21223, 'name':
'service.example.com'}, ...]).

5 dns.resolve() {RZEMLL, HAUE X AMIIRSIdx (SRV BAER) .
addresses & /NGRS B0 SRV A0S IEAL, SRV 0 s K JE P 4
P AE, I, 45 (B [{ priority': 10, {'weight': 5, 'port':
21223, 'name': 'service.example.com'}, ...]) o

dns.reverse(ip, callback)

Reverse resolves an ip address to an array of domain names.
IR R —A TP Mk 31— AN 44 B4

The callback has arguments (err, domains).

WA R Z 508 (err, domains).

If there an an error, err will be non—null and an instanceof the
Error object.

WA TH R, err ¥ E D ANHETF ) Error X% S

Each DNS query can return an error code.
FEAS DNS g A] DL [0~ B R A«

e dns.TEMPFAIL: timeout, SERVFAIL or similar.
dns.TEMPFAIL: M, SERVFATL mi& 2Bli)4s i,
e dns.PROTOCOL: got garbled reply.
dns.PROTOCOL : IR [H] P 259 L -
e dns.NXDOMAIN: domain does not exists.
dns .NXDOMAIN : k44 RAFEAE .
e dns.NODATA: domain exists but no data of reqd type.
dns .NODATA : 144 A7 (EH 2 A PITi SK I A i 28 L ) Hcdie
e dns.NOMEM: out of memory while processing.
dns .NOMEM: Kbt FE A N A7 3 H o
e dns.BADQUERY: the query is malformed.
dns.BADQUERY : &rifjift)iEvhisis. ## UDP / Datagram Sockets i
B AR
Datagram sockets are available through require('dgram'). Datagrams
are most commonly handled as IP/UDP messages but they can also be
used over Unix domain sockets.
S B IR B PR T EH A require("dgram') o B HRGEEAE N
IP/UDP i ERALEE, Rt AT T Unix 3BT

Event: 'message' F{f: 'message'

function (msg, rinfo) { }



Emitted when a new datagram is available on a socket. msg is a
Buffer and rinfo is an object with the sender’ s address information
and the number of bytes in the datagram.

BB B —ASHT B i B I At At AT . msg S — > Buffer Szl
#%, rinfo & —MMUE T AT HUbEAE B CL B P T K 1 B

Event: 'listening' {§: 'listening'

function () { }

Emitted when a socket starts listening for datagrams. This happens as
soon as UDP sockets are created. Unix domain sockets do not start
listening until calling bind() on them.
NI W BRI I A . — H. UDP i 57 i 2 ik X
AN, M Unix WERFHBIAMH T bind () J7iEA SR VT .

Event: 'close' E14: 'close'

function () { }

Emitted when a socket is closed with close(). No new message events
will be emitted on this socket.

M close() Tk KM MNERF AR I FAF . A A
message FIFENERT kA,

dgram.createSocket(type, [callback])

Creates a datagram socket of the specified types. Valid types are:
udp4, udp6, and unix_dgram.

AL MR E R BRI ERL Y, AREEMAT: udp4, udpe, LLJ
unix_dgram.

Takes an optional callback which is added as a listener for message
events.

A[iE S 4L callback $53E T message FA4 I i Wr 2% 2] pR 2.

dgram.send(buf, offset, length, path,
[callback])

For Unix domain datagram sockets, the destination address is a
pathname in the filesystem. An optional callback may be supplied that
is invoked after the sendto call is completed by the 0S. It is not
safe to re—use buf until the callback is invoked. Note that unless
the socket is bound to a pathname with bind() there is no way to
receive messages on this socket.

T Unix BE@RRER TS, HsHUE SCHERET I — N EE1E. kS
callback 57 T 2RI H sendto 5885 HIEIH R . ZE[FIH R %L callback $4



ITHTE A buf BIRAZER ., EEERIEREANERT LA H bind() ik
e A egae b, SN ERE AR RENERE S

Example of sending a message to syslogd on OSX via Unix domain socket
/var/run/syslog:

—/NE 0SX &4 I, J@id Unix BT /var/run/syslog [r] syslogd K ikl
SNIOL R

dgram = require(‘'dgram');
message = Buffer("A message to log.");
client = dgram.createSocket("unix dgram");
client.send(message, 0, message.length, "/var/run/syslog",
(err, bytes) {
(err) {

err;

}

console.log("Wrote " + bytes + " bytes to socket.");

s

dgram.send(buf, offset, length, port, address,
[callback])

For UDP sockets, the destination port and IP address must be
specified. A string may be supplied for the address parameter, and
it will be resolved with DNS. An optional callback may be specified
to detect any DNS errors and when buf may be re—used. Note that DNS
lookups will delay the time that a send takes place, at least until
the next tick. The only way to know for sure that a send has taken
place is to use the callback.

XFF UDP B4 7ok U, H bwsi VR IP bt 0202248 32 (1. ] LUF 7455 i Sk fie
JE address 28, XANZHUEE DNS S T#NT. nIIES4L cal lback $& € —
[ ek %, FH TR DNS AT 5% DL A AT A i buf A g 55 DNS #if)
WA RIE DN D IEIR B — AN $AT, R URAR A o AR B 5 Kk
Az, AT IR A M — (R ik

Example of sending a UDP packet to a random port on localhost;

R AN R I% UDP B2 localhost CANL) —ANBEML I 1

dgram = require('dgram');
message = Buffer("Some bytes");

client = dgram.createSocket("udp4");



client.send(message, 9, message.length, 41234, "localhost");

client.close();

dgram.bind(path)

For Unix domain datagram sockets, start listening for incoming
datagrams on a socket specified by path. Note that clients may send()
without bind(), but no datagrams will be received without a bind().
XF Unix AR ER R, WiEE 4> path (1) FHIREEREY Bl
Wi o ERE el LT bind () B send () ik A IEEER,
A bind () 5K TCE M BT E G4

Example of a Unix domain datagram server that echoes back all

messages it receives:

N AN Undx SR RIR S5 S RGBT 5, BEHR ST AR RO 1 B A T R IR
P

dgram = require("dgram");
serverPath = "/tmp/dgram_server_sock";

server = dgram.createSocket("unix dgram");

server.on("message", (msg, rinfo) {
console.log("got: " + msg + " from " + rinfo.address);

server.send(msg, 0, msg.length, rinfo.address);

b

server.on("listening"”, 0O {

console.log("server listening " + server.address().address);

})

server.bind(serverPath);

Example of a Unix domain datagram client that talks to this server:

R F RS A1 Unix SSACHRR /10611



dgram = require("dgram");
serverPath = "/tmp/dgram_server_sock";

clientPath = "/tmp/dgram_client_sock";

message = Buffer("A message at " + ( Date()));

client = dgram.createSocket("unix dgram");

client.on("message", (msg, rinfo) {

console.log("got: + rinfo.address);

s

+ msg + " from

client.on("listening", O A

console.log("client listening " + client.address().address);
client.send(message, 0, message.length, serverPath);

Ir))5

client.bind(clientPath);

dgram.bind(port, [address])

For UDP sockets, listen for datagrams on a named port and optional
address. If address is not specified, the OS will try to listen on
all addresses.

$FF UDP 27N 5, %714 AE port 8 E M D ATl kit address s
Wr P4k, a1k address &ATHRE, WIERIE R Geo W A A7 2tk
Example of a UDP server listening on port 41234:

NN MEWTLE 41234 56 1) UDP JR 45 #1051 1

dgram = require("dgram");

server = dgram.createSocket("udp4");

messageToSend = Buffer("A message to send");



server.on("message", (msg, rinfo) {

console.log("server got: " + msg + " from " +
rinfo.address + ":" + rinfo.port);
}s
server.on("listening", O {

address = server.address();
console.log("server listening " +

address.address + ":" + address.port);

1

server.bind(41234);
// server listening 0.0.0.0:41234

dgram.close()

Close the underlying socket and stop listening for data on it. UDP
sockets automatically listen for messages, even if they did not call
bind().

ZBREOC R 2 B IHE AR F IR Eds . UDP S8 A /e A i
bing () /7L BTG O T H BT S .

dgram.address()

Returns an object containing the address information for a socket.
For UDP sockets, this object will contain address and port. For Unix
domain sockets, it will contain only address.

IR A R MBS B 5. R T UDP R oK U, XX Gk &
address (Hihk) I port (uild) o XfF UNIX 3B R UL, XAHTZANAL
% address (Hbib)

dgram.setBroadcast(flag)

Sets or clears the SO_BROADCAST socket option. When this option is
set, UDP packets may be sent to a local interface’ s broadcast address.
BEE BTG BB 7 SO_BROADCAST (J 4#&) LI, 4i% ¥ & AE%kI, UDP
P ANl 2 R A HE X 2 2 T ) R b AL

dgram.setTTL(ttl)



Sets the IP_TTL socket option. TTL stands for “Time to Live,” but in
this context it specifies the number of IP hops that a packet is
allowed to go through. Each router or gateway that forwards a packet
decrements the TTL. If the TTL is decremented to 0 by a router, it
will not be forwarded. Changing TTL values is typically done for
network probes or when multicasting.

WEERFN IP_TTL &, TTL o “4EiGma” , HE /XA R SCH s,
FEde— MR VL) TP Bhs. S — ANk s sE WG TTL E#R S
W, WS TTL g — N 2D 2 0, XANBHR A S HE k. (EMSE
TRET Bl 9 Y FH b2 W5 S5 250 TTL B .

The argument to setTTL() is a number of hops between 1 and 255. The
default on most systems is 64.

7E setTTL() WA iR B FIBEU T 1 2 255 2 [0, KREHARGHESWEN
64

dgram.setMulticastTTL(ttl)

Sets the IP_MULTICAST TTL socket option. TTL stands for “Time to
Live,” but in this context it specifies the number of IP hops that a
packet is allowed to go through, specifically for multicast traffic.
Each router or gateway that forwards a packet decrements the TTL. If
the TTL is decremented to 0 by a router, it will not be forwarded.

W E BT ) IP_MULTICAST _TTL i&Ni. TTL 4F8"Time to Live”, JRIRAEIH
INFA], AHAEIX BURF R AR A F s T Bl o R vre i 1 1P B3k, &l ANkl
Pl F W TTL ARSI G TTL g — AN 2800 3] 0, I8 A 1%
A AREAL TR

The argument to setMulticastTTL() is a number of hops between 0 and
255. The default on most systems is 64.
setMulticastTTL() IZECN 1 2 255 Z[AIIBEL, KB A RETHIERINE
A 64,

dgram.setMulticastLoopback(flag)

Sets or clears the IP_MULTICAST_LOOP socket option. When this option
is set, multicast packets will also be received on the local
interface.

WOE BE R B K) IP._ MULTICAST LOOP kT, 4iZikIii A2, £ ALK
B A0 Al A b R0 4 1 R 3]

dgram.addMembership(multicastAddress,
[multicastInterface])

Tells the kernel to join a multicast group with IP_ADD_MEMBERSHIP
socket option.



ZITIRB A RSN %8 ] IP_ADD_MEMBERSHIP E4% Wik U & F A —"14H
e .

If multicastAddress is not specified, the 0S will try to add
membership to all valid interfaces.

WRKHTRE multicastInterface 4, #AE RGN 0 A A 201 I 2%
BN REA .

dgram.dropMembership(multicastAddress,
[multicastInterface])

Opposite of addMembership — tells the kernel to leave a multicast
group with IP_DROP_MEMBERSHIP socket option. This is automatically
called by the kernel when the socket is closed or process terminates,
so most apps will never need to call this.

£ addMembership %, %7 iEW AN RSN %4 4] IP_DROP_MEMBERSHIP it
W R I SRR AL . T B R OGP B R B IR A E 2 A BhIAT
JIt AR B 16 N AN 5 B2 3l FHAZ 7

If multicastAddress is not specified, the OS will try to drop
membership to all valid interfaces.

W multicastInterface WAHIEE, #IERG SR PTA T HMZ548: L
R

HTTP HTTP 15k

To use the HTTP server and client one must require('http').
WIS HTTP (RS54 LA Z P, A0 require("http") N2k HTTP A5
B,

The HTTP interfaces in Node are designed to support many features of
the protocol which have been traditionally difficult to use. In
particular, large, possibly chunk—encoded, messages. The interface is
careful to never buffer entire requests or responses——the user is
able to stream data.

Node ") HTTP 45 AR B vt IN gl 2% R 1) 1 285 HTTP PRl (AR 2 45, I HAL
AT 5o A2 v DL OIS S Py A R, A7 AT RE S B (178 S o 124 D i
T AN AN SR B Y., XA T gl vl A RARE AR 7 A A

HTTP message headers are represented by an object like this:

HTTP kA5 B LW R X5 e AR

{ 'content-length': '123',



‘content-type': 'text/plain',
‘connection': 'keep-alive',

‘accept': "*/*' }

Keys are lowercased. Values are not modified.
A2 /NS, THEAS BB

In order to support the full spectrum of possible HTTP applications,
Node’ s HTTP API is very low-level. It deals with stream handling and
message parsing only. It parses a message into headers and body but

it does not parse the actual headers or the body.

HT XFERATREZ 0 HTTP W], Node $EfLIEH B2 HTTP API. ‘& FLAGFEYR
AH I BB DA AT A5 ST o APT KA AT A Sk 3R IE S, AHFFANR BT SE
o P Sk B R TE S P A AR P 25

http.Server

This is an EventEmitter with the following events:

XE— N E W N EEH) EventEmitter FHAFL A S

Event: 'request' &4: 'request’

function (request, response) { }

request is an instance of http.ServerRequest and response is an
instance of http.ServerResponse

request s& http.ServerRequest H—5L4, 1l response &
http.ServerResponse [{—/>5ZH.

Event: 'connection' E:: 'connection'

function (stream) { }

When a new TCP stream is established. stream is an object of type
net.Stream. Usually users will not want to access this event. The
stream can also be accessed at request.connection.

AN TCP AT Jo i K M . stream & net.Stream AKX %,
W H P A HZXANF . 480 stream W] PLFE request.connection
EIRER



Event: 'close' E1}: 'close'

function (errno) { }
Emitted when the server closes.

4 iR 55 34 DG P TR I i e A

Event: 'request' &/4: 'request’

function (request, response) {}
Emitted each time there is request. Note that there may be multiple
requests per connection (in the case of keep—alive connections).

BEAE KR A IR S ik o B R NERTRESH 2 MER (FE
keep—alive EHEILF)

Event: 'checkContinue' 4.
'checkContinue'

function (request, response) {}

Emitted each time a request with an http Expect: 100-continue is
received. If this event isn’t listened for, the server will
automatically respond with a 100 Continue as appropriate.

293 Exception: 100-continue Jk[¥Ii# R @ B R N ok b A a0 1%
AR YT, WSS A SISO B S EH 100 Continue W%

Handling this event involves calling response.writeContinue if the
client should continue to send the request body, or generating an
appropriate HTTP response (e.g., 400 Bad Request) if the client
should not continue to send the request body.

IZFAF AL ERPS R PRI DL, R 2% ) S N, 2 GRS ARV SKIE ST, A 5 2L
Hl response.writeContinue, [fjan5E% i AN AZGR S RIETE K IESL, A
VA% R ANE 2 1 HTTP BRI, (i 400 B IRIERD o

Note that when this event is emitted and handled, the request event
will not be emitted.

R AL TR AR PR, WAl A request F1f.

Event: 'upgrade' F{: 'upgrade'

function (request, socket, head)

Emitted each time a client requests a http upgrade. If this event
isn’t listened for, then clients requesting an upgrade will have
their connections closed.



B2 AN uiE K http upgrade I BT S ERXANFARRA YT, 8
215K upgrade [958 i IR E AR G o

e request is the arguments for the http request, as it is in the
request event. request fUE —/> http iRKAARSE, FI'EAE
request FAFH )R EAH A

e socket is the network socket between the server and client.
socket JEAEMRSS 4 5 % P v L A ERAT FY (1) I 28 58

e head is an instance of Buffer, the first packet of the upgraded
stream, this may be empty. head ;& P2 assLf, A& upgraded JiH)
B, AT LS .

After this event is emitted, the request’s socket will not have a
data event listener, meaning you will need to bind to it in order to
handle data sent to the server on that socket.

LR S, ZE R IEE S BA ST A data FAERIT S

T TR ARG R T DR 2 A B e XA e A3k 38l 55 i i ) S0 U 5 22 1 4B
JE data FAFIRIT S

Event: 'clientError' E4: 'clientError'

function (exception) {}
If a client connection emits an ' error event — it will forwarded
here.

% PR AR R N 2 iR error” FAY

http.createServer(requestListener)

Returns a new web server object.
IR [Al—ANHr ] web server X%,

The requestListener is a function which is automatically added to
the 'request' event.

requestListener MW 284 HENRINE] ' request ' Fiff .

server.listen(port, [hostnamel], [callback])

Begin accepting connections on the specified port and hostname. If
the hostname is omitted, the server will accept connections directed
to any IPv4 address (INADDR_ANY).

TEFEE i M B4 2% . W hostname WA 5, RSS2l H 7 1
PLESII T IPV4 Hitik | 48252 1% 82 (INADDR_ANY) .



To listen to a unix socket, supply a filename instead of port and
hostname.

U AEAE UNTX By MR AU, UG ZEER AN SOPR A4 R s R B4

This function is asynchronous. The last parameter callback will be
called when the server has been bound to the port.

XN — Db T, RS DA i 1 b5 s e ViR H
callback [7] 1/ pRI%L .

server.listen(path, [callback])

Start a UNIX socket server listening for connections on the given
path.

HENL—> UNIX B 7RSS 4 A2 FR € path B84 LT

This function is asynchronous. The last parameter callback will be
called when the server has been bound.

AT AP Ik, ARG ae e e R callback [mIif pd £

server.close()

Stops the server from accepting new connections.

iR 55 s 457 LA AR TS

http.ServerRequest

This object is created internally by a HTTP server —— not by the user
—— and passed as the first argument to a 'request' listener

AN Gl HTTP ksds AR D AL, IFHERZE A S8k s
'request ' INHT 2.

This is an EventEmitter with the following events:

XE— N E W M) EventEmitter FHAFL A S

Event: 'data’' E/4:: 'data’

function (chunk) { }
Emitted when a piece of the message body is received.

RN R IESCH K FB 2 I e fih K b

Example: A chunk of the body is given as the single argument. The
transfer—encoding has been decoded. The body chunk is a string. The
body encoding is set with request.setBodyEncoding().



Bian: 1ESCEAR PR AR A ME— (S B an Rl R . AL S g 5 LBk A
e IESCHARYE AR, IEXHISiS HH request. setBodyEncoding() 77
TEWE -

Event: 'end' F/: 'end'

function () { }
Emitted exactly once for each message. No arguments. After emitted no
other events will be emitted on the request.

BRGSO BRIk, ANRZAEM S XA FA k)5,
R A2 P A HAd A

request.method

The request method as a string. Read only. Example: 'GET', 'DELETE'.
Feomi K7 A 5. B0 "GET', 'DELETE'.

request.url

Request URL string. This contains only the URL that is present in the
actual HTTP request. If the request is:

REPTIE K URL B 545 H3 o ABAALFE SERR A HTTP 355K ¢ URL Hithk . i XA

eSS

GET /status?name=ryan HTTP/1.1\r\n
Accept: text/plain\r\n
\r\n

Then request.url will be:
M| request.url N4 2.

'/status?name=ryan’

If you would like to parse the URL into its parts, you can use
require('url').parse(request.url). Example:

TR AR AR HTIXAS URL AR AN 84y, w DA
require('url').parse(request.url). fill:



node> require('url').parse('/status?name=ryan’)
{ href: '/status?name=ryan',

search: '?name=ryan’,

query: 'name=ryan',

pathname: '/status' }

If you would like to extract the params from the query string, you
can use the require('querystring').parse function, or pass true as
the second argument to require('url').parse. Example:

WRARAE NS W) 745 5 b S BT B S Rn] DU ]
require('querystring').parse Jik, iEMLE—A true BN ZASHES
require('url').parse Ji. #iltn:

node> require('url').parse('/status?name=ryan’, )
{ href: '/status?name=ryan’,

search: '?name=ryan’,

query: { name: ‘ryan' },

pathname: '/status' }

request.headers

Read only.
k.

request.trailers

Read only; HITP trailers (if present). Only populated after the 'end
event.

ik, HTTP RB# CWERAFAERITE) » HAAHE end” FAFGl A R 0 A4 < PR

o

ot

request.httpVersion

The HTTP protocol version as a string. Read only. Examples: '1.1°',
'1.0'. Also request.httpVersionMajor is the first integer and
request.httpVersionMinor is the second.



e, LR UK oR HTTP Wil A, filant1.1', '1.0'.
request.httpVersionMajor XN RAS S 1 25— N,
request.httpVersionMinor JUXIR 55 /N,

request.setEncoding(encoding=null)

Set the encoding for the request body. Either 'utf8' or 'binary'.
Defaults to null, which means that the 'data' event will emit a
Buffer object..

W IE R IE SO F R4y, ‘utf8' i 'binary' . BLEMEHAE null, XER
‘data’ FIFSECR S DR RANZR

request.pause()

Pauses request from emitting events. Useful to throttle back an
upload.

PHE MR & . T AR A

request.resume()

Resumes a paused request.
ST — AT K

request.connection

The net.Stream object associated with the connection.

5 HHirE B OCHRIK net . Stream X% .

With HTTPS support, use request.connection. verifyPeer () and
request. connection. getPeerCertificate() to obtain the client’s
authentication details.

XFFA% A HTTPS #)i%+:, w4 H] request. connection. verifyPeer () Fl
request. connection. getPeerCertificate () IR % ) vitg RIIAUE R o

http.ServerResponse

This object is created internally by a HTTP server——not by the user.
It is passed as the second parameter to the 'request' event. It is a
Writable Stream.

ARG HITP iRS54s QAR BB, EEN "request’ HAFEE —
NZH, XL Writable Stream Al'Eif.



response.writeContinue()

Sends a HTTP/1.1 100 Continue message to the client, indicating that
the request body should be sent. See the the checkContinue event on
Server.

Kk HITP/1.1 100 Continue ¥ E&5%5 b, AANZE )™ S ) LLAIE T SR I 1E 3
Z LR %5 %% Server H) checkContinue 1,

response.writeHead(statusCode,
[reasonPhrase], [headers])

Sends a response header to the request. The status code is a 3-digit
HTTP status code, like 404. The last argument, headers, are the
response headers. Optionally one can give a human-readable
reasonPhrase as the second argument.

XA TR R K% — AN Sk, statusCode & —NH1 3 A7 507 Brks i) HTTP
RS, Lbin 404 22K, H)i— 2% headers JEMi Nk HARH 2. ] LLE
AN A TE M EEAA Y] reasonPhrase 1EN 5 = AN55,

Example:

body = 'hello world';
response.writeHead (200, {
"Content-Length': body.length,
"Content-Type': 'text/plain' });

This method must only be called once on a message and it must be
called before response.end() is called.

FE— R K f A vk e — IR, I HAAZR{E T response.end() 2
RGN

If you call response.write() or response.end() before calling this,
the implicit/mutable headers will be calculated and call this
function for you.

WHRARYE response.write() Bi# response.end() 2 Ja I T2, Wi Sk
W 2R & AN T HAN AT AT

response.statusCode

When using implicit headers (not calling response.writeHead()
explicitly), this property controls the status code that will be send
to the client when the headers get flushed.



M AL N SkAE B CGXEHFEH response.writeHead()) B, ]
BEJE P 52 B IR (A1 25 2 P B PR AR o R AR I 6 i) 3 S A5 IR A 36 ) — i g

Example:

Bl an -

response.statusCode = 404;

response.setHeader(name, value)

Sets a single header value for implicit headers. If this header
already exists in the to—be—sent headers, it’s value will be replaced.
Use an array of strings here if you need to send multiple headers
with the same name.

FERE M Y S Al B B SRAE R o WRAFAE R A A AR A5 B, B4
G BER o e WERURARROE A R 40 I 2 A KA R, wl DUMEH] 7
PR I B E

Example:

i

response.setHeader("Content-Type", "text/html");

s

response.setHeader ("Set-Cookie", ["type=ninja",

"language=javascript"]);

response.getHeader(name)



Reads out a header that’s already been queued but not sent to the
client. Note that the name is case insensitive. This can only be
called before headers get implicitly flushed.

B S AL H MR AL 25 20 P i I S B A S RSB AR KNG .
BT i A i Sk AR SR BB 2 i I

Example:

(ZLUE
contentType = response.getHeader('content-type');

response.removeHeader(name)

Removes a header that’s queued for implicit sending.
P B A A B SRR IR SR B A R
Example:

Bl
response.removeHeader ("Content-Encoding");

response.write(chunk, encoding="utf8')

If this method is called and response.writeHead() has not been
called, it will switch to implicit header mode and flush the implicit
headers.

WIRYE response.writeHead () i H < B FHIZ R EL,  F D) 2B A I%
I S A RV RARE T A Ak B i Sk A R

This sends a chunk of the response body. This method may be called
multiple times to provide successive parts of the body.

EAATTRIRM N IE SO ) B Bt T A O ik LURGR IESC R 24
BN o



chunk can be a string or a buffer. If chunk is a string, the second
parameter specifies how to encode it into a byte stream. By default
the encoding is 'utf8'.

chunk 7] LU — MM ARF R ECE — N g2mds . IR chunk &M FRFH, ISE —
S Hde e AT R gl 7 OB 57 B gaid g F . S TEHL T, encoding A
'utf8'.

Note: This is the raw HTTP body and has nothing to do with higher-
level multi—part body encodings that may be used.

HER: X MR HTTP IE3C, A 2 s 1) 22 BOE SC i Ag ook

The first time response.write() is called, it will send the buffered
header information and the first body to the client. The second time
response.write() is called, Node assumes you re going to be
streaming data, and sends that separately. That is, the response is
buffered up to the first chunk of body.

H—X UM response.write() I, MI7VASKE G N ESL A —HE
RIELL R 98 AT response.write() B, Node HHEE fiAH 22
BUIL TG Hrguh B, N A Dz LR 1 SR 2 B R .

response.addTrailers(headers)

This method adds HTTP trailing headers (a header but at the end of
the message) to the response.

ITIAE W N RSN HTTP AL R (R BRI ED .

Trailers will only be emitted if chunked encoding is used for the
response; if it is not (e.g., if the request was HTTP/1.0), they will
be silently discarded.

AN 240 Y A SCAE ] chunked gwfid iy, 3G BoA &K% BN (i K )i
WA A HTTP/1. 0) "B IS s m A a #m.

Note that HTTP requires the Trailer header to be sent if you intend
to emit trailers, with a list of the header fields in its value. E.g.,

VR RAARAUR L REIRAE R, T EAE HTTP ks hn Trailer.

response.writeHead (200, { 'Content-Type': 'text/plain’,
'Trailer': 'TracelInfo' });

response.write(fileData);



response.addTrailers({ 'Content-MD5":
"7895bf4b8828b55ceat47747b4bca6b67"}) ;

response.end();

response.end([data], [encoding])

This method signals to the server that all of the response headers

and body has been sent; that server should consider this message
complete. The method, response.end(), MUST be called on each
response.

AN TR RIS 5 AT Wi . SR W, 1 SCAS L2 e s Ir g5 asAE b i H s
NG B O&REEEE . ERAN_F# LA response.end() /7.
If data is specified, it is equivalent to calling
response.write(data, encoding) followed by response.end().
WIRFRE T data 28 wiAH4 % response.write(data, encoding)
i response.end() .

http.request(options, callback)

Node maintains several connections per server to make HTTP requests.
This function allows one to transparently issue requests.

Node 4> H bRk 55 S i3 22 AN+ HTTP 353K o b 3X A3 n] L Ak
55t BBV R

Options:
LT :

e host: A domain name or IP address of the server to issue the
request to. host: 1ERMIARS otk 44k 1P Hilik.

e port: Port of remote server. port: IZC¥llkss#s i .

e method: A string specifying the HTTP request method. Possible
values: 'GET' (default), 'POST', 'PUT', and 'DELETE'. method:
fia o HTTP G KRIGTVERA, Wk HIEA: "GeT' (ERWD , 'POST',
'PUT', LA 'DELETE'.

e path: Request path. Should include query string and fragments if
any. E.G. '/index.html?page=12' path: i&skiihil, w4l & A 7457
LT BEAAAE A Ao 19040 ' /index. html?page=12" .

e headers: An object containing request headers. headers: —

EAGESIRE S



http.request() returns an instance of the http.ClientRequest class.
The ClientRequest instance is a writable stream. If one needs to
upload a file with a POST request, then write to the ClientRequest
object.

http.request() B UER[F] http.ClientRequest ZEfH)— NS,
ClientRequest M % & MR Him, WHRIRFTEHH POST J7ik bAL—A~3ft,
ALK S N # ClientRequest A%,

Example:

Bl5

options = {
host: 'www.google.com',
port: 80,
path: '/upload',
method: 'POST'
}s

req = http.request(options, (res) {
console.log( 'STATUS: " + res.statusCode);
console.log('HEADERS: ' + JSON.stringify(res.headers));
res.setEncoding( 'utfg8');

res.on('data’, (chunk) {
console.log('BODY: ' + chunk);
})s
3

// write data to request body
req.write( 'data\n');
req.write('data\n');

req.end();

Note that in the example req.end() was called. With http.request()
one must always call req.end() to signify that you re done with the
request — even if there is no data being written to the request body.
TR T req.end O T o LIRIERIECR GO S HHE, kil
H http.request () H /G #Bia Z i —IK req.end() K/n B 5EM TGk



If any error is encountered during the request (be that with DNS
resolution, TCP level errors, or actual HITP parse errors) an
"error' event is emitted on the returned request object.

W SAETE SR FE A O T 85 % (AT BEJE DNS AT TCP flEE % . a3 HTTP f@hr
i), IRFIFER S E)  error B3R B il .

There are a few special headers that should be noted.
W REI T B SR NY MiE E

e Sending a 'Connection: keep—alive’ will notify Node that the
connection to the server should be persisted until the next
request.

KK’ Connection: keep—alive’ Skif¥il sl Node SLIEHGREER] N —Ibih

e Sending a ' Content-length’ header will disable the default
chunked encoding.

KK Content—length’ A BRI 5 Bt TERK

e Sending an ’Expect’ header will immediately send the request
headers. Usually, when sending ’Expect: 100-continue’, you should
both set a timeout and listen for the continue event. See
RFC2616 Section 8. 2.3 for more information.

RIX" Expect’” G5 G K LA RI AGEX . H RGO, HKIX Expect:
100-continue’ B}, TRFFZEMNVT continue )[R 1 B = 0,
RFC2616 8.2.3 & 15 IRMA 2 115 B

http.get(options, callback)

Since most requests are GET requests without bodies, Node provides
this convenience method. The only difference between this method and
http.request() is that it sets the method to GET and calls req.end()
automatically.

T OB 2 T SRE AL IESCH GET 5K, Node $24IE T IXAN T 7. 5
http.request () ME— X Il 65 v =k 7 Ui B b GET, FF H A3l A
req.end() .

Example:

5



options = {

host: 'www.google.com',

port: 80,
path: '/index.html'
s
http.get(options, (res) {
console.log("Got response: " + res.statusCode);
}).on('error’, (e) {
console.log("Got error: " + e.message);
}s

http.Agent
http.getAgent(host, port)

http.request() uses a special Agent for managing multiple
connections to an HTTP server. Normally Agent instances should not

be exposed to user code, however in certain situations it’s useful to
check the status of the agent. The http.getAgent() function allows
you to access the agents.

http.request () —MEEMIN Agent AUHESAEH R — MRS 28 1) 2 AN i,
W Agent M ZEARNAZIFES ) o ABFESEESREE S OU T, A AREE PR A
FAEFA . http.getAgent () A SRVFIRVT M ACEENS 4.

Event: 'upgrade' F44: 'upgrade’

function (request, socket, head)

Emitted each time a server responds to a request with an upgrade. If
this event isn’ t being listened for, clients receiving an upgrade
header will have their connections closed.

MRS 4R Y. upgrade 1SRN it R SEFAF . RN FAFE AT, &
W B upgrade Sk FEOEFL A

See the description of the upgrade event for http.Server for
further details.

A LA http. Server KT upgrade FHAFMIMERER T iF H 2 N %5



Event: 'continue' E44: 'continue'

function ()

Fmitted when the server sends a ~ 100 Continue’ HTTP response, usually
because the request contained 'Expect: 100-continue’. This is an
instruction that the client should send the request body.

5 B RIE” 100 Continue’ 25 IMAAMEIENE, KK RLE ok Sk i E o
37" Expect: 100-continue’ o MHAFHE/RE 7 i A] JE FF UG RIRTE R IESC T o

agent.maxSockets

By default set to 5. Determines how many concurrent sockets the agent
can have open.

R 5, FREAEERER N IF A AT PR B v U

agent.sockets

An array of sockets currently in use by the Agent. Do not modify.
YA A = A, AR

agent.queue

A queue of requests waiting to be sent to sockets.

TR BT T 10 R BAA

http.ClientRequest

This object is created internally and returned from http.request().
It represents an 7n—progress request whose header has already been
queued. The header is still mutable using the setHeader(name,
value), getHeader(name), removeHeader(name) API. The actual header
will be sent along with the first data chunk or when closing the
connection.

AN G http. request () IS AIFIR AN . RIS — A IE AT
HEE B yer 7HNEK . XKl setHeader (name, value),
getHeader(name), removeHeader(name) XLt APT i& 1] DLRgAR M B, 5K
B B Sk A SRR B A 28— B i, Bl A DG R I AR 25

To get the response, add a listener for 'response' to the request
object. 'response' will be emitted from the request object when the
response headers have been received. The 'response' event is



executed with one argument which is an instance of
http.ClientResponse.

N T ARAFWNE, A7 SRORE G B o508 g S P s W 245 o

During the 'response' event, one can add listeners to the response
object; particularly to listen for the 'data' event. Note that the
'response’ event is called before any part of the response body is
received, so there is no need to worry about racing to catch the

first part of the body. As long as a listener for 'data' is added
during the 'response' event, the entire body will be caught.

1t 'response’ AR, AT LA W NG AN IR Ur 2%, R 2 MR T T datat Fi i,
VER "response’ FAFAE I W Z BT LA, BT DA TR ZEHOHE IR A 2
BRI —H849r, —BAE "response’ SRS IN T X "data RIS, A
B IESCR A Ak

// Good
request.on('response’, (response) {
response.on('data’, (chunk) {
console.log('BODY: ' + chunk);
})s
}s

// Bad - misses all or part of the body

request.on( 'response’, (response) {
setTimeout( O A
response.on( 'data’, (chunk) {
console.log('BODY: ' + chunk);
1
}, 10);
3

This is a Writable Stream.
XSE— Writable Stream f] ‘5.
This is an EventEmitter with the following events:

XM IR EventEmitter SRl 7S

Event 'response' E{f: 'response’

function (response) { }



Emitted when a response is received to this request. This event is
emitted only once. The response argument will be an instance of
http.ClientResponse.

SRR WY B A bR, SR —K . response ZHUE
http.ClientResponse f{]j— A>3

request.write(chunk, encoding="utf8')

Sends a chunk of the body. By calling this method many times, the
user can stream a request body to a server——in that case it is
suggested to use the ['Transfer-Encoding', 'chunked'] header line
when creating the request.

RAEIESCH ) —Ye, AP ar DO is 22 O A AN 7 120818 3R 1E SC AR I 7 Uk
LRSS Ao WEFPR DL AR 2 ST i SR I FH [ Transfer-Encoding ',
'chunked' ] 3Kk,

The chunk argument should be an array of integers or a string.

ZH chunk W 24728 — DA 8P A R

The encoding argument is optional and only applies when chunk is a
string.

Z4 encoding & FIEHT, XAE chunk 747N AT H .

request.end([data], [encoding])

Finishes sending the request. If any parts of the body are unsent, it
will flush them to the stream. If the request is chunked, this will
send the terminating '@\r\n\r\n'.

SERAN UG K % o WS SO AT AT — AN B R A S %, AT
AHBRIHT B . WERARUE KA 70 B, 3R BRSO K H S5 A4
"O\r\n\r\n’.

If data is specified, it is equivalent to calling
request.write(data, encoding) followed by request.end().

WRAT 2% data, W& TAE A request. write(data, encoding) 2 5 &%
1 request. end () .

request.abort()

Aborts a request. (New since v0.3.8.)

FHIE—AN sk . (v0. 3. 8 i . )

http.ClientResponse

This object is created when making a request with http.request(). It
is passed to the 'response' event of the request object.



XK RAEMH http. request () KGRI, ©a&USHEIIEALE
%5 request X4 ' response ' F At

The response implements the Readable Stream interface
"response’ SEHL T ISR .

Event: 'data’' E/4:: 'data’

function (chunk) {}
Emitted when a piece of the message body is received.

SRR B IE SO (R I A

Event: 'end' E/: 'end'

function () {}
Emitted exactly once for each message. No arguments. After emitted no
other events will be emitted on the response.

XHRFH ST SR Ik, AR A5 R AN 2 FEAT AR ] S A8 M Y Hh 4
fi 5z o

response.statusCode

The 3-digit HTTP response status code. E.G. 404.
3 NECTALR HITP W ARSI . 514 404

response.httpVersion

The HTTP version of the connected—to server. Probably either '1.1'
or "1.0'. Also response.httpVersionMajor is the first integer and
response.httpVersionMinor is the second.

TR A Ir 55 A i ) HTTP JROAS, WIREMIMEN '1.1" or '1.0', PRLATLUMEH
response.httpVersionMajor SRIGFIA S 55 —107, fifiH
response.httpVersionMinor $RIGMAS S 55 A7,

response.headers

The response headers object.
ITINVESHIPHE

response.trailers

The response trailers object. Only populated after the ’end event.



Wi N R FB X5, 1 end” AR AEJE AR AZN B

response.setEncoding(encoding=null)

Set the encoding for the response body. Either 'utf8', 'ascii', or
'base64'. Defaults to null, which means that the 'data' event will
emit a Buffer object..

B R IE R4, nfLLE 'utf8', 'ascii', B 'base64'. ERINME A
null, HCFRRIEGLT "data’ FEF RKIL ST EE A%

response.pause()

Pauses response from emitting events. Useful to throttle back a
download.

B N R ORI B R AR AT

response.resume()

Resumes a paused response.
WA — A E R R Y
## HTTPS HTTPS ik

HTTPS is the HTTP protocol over TLS/SSL. In Node this is implemented
as a separate module.

HTTPS J&3ET TLS (Transport Layer Security f&#i)=2¢4>) /SSL (Secure
Sockets Layer ZZaEH:Z=) HIHTTP P, 1F Node W, ‘EAE N — AT A
eyl s

https.Server
https.createServer

Example:

5

// curl -k https://localhost:8000/
https = require( ' https');



fs = require('fs");

options = {
key: fs.readFileSync('test/fixtures/keys/agent2-key.pem'),
cert: fs.readFileSync('test/fixtures/keys/agent2-cert.pem')
¥

https.createServer(options, (req, res) {
res.writeHead(200);
res.end("hello world\n");

}).listen(8000);

https.request(options, callback)

Makes a request to a secure web server. Similar options to
http.request().
[n] 424 [ web JIRG5# RILTE K, WIESECH http.request() L.

Example:

1

https = require( ' https');

options = {

host: 'encrypted.google.com',

port: 443,
path: '/,
method: 'GET'
};
req = https.request(options, (res) {

console.log("statusCode: ", res.statusCode);

console.log("headers: ", res.headers);

res.on('data’, (d) {



process.stdout.write(d);

})s
})s
req.end();

req.on( ' error’, (e) {
console.error(e);

1)

The options argument has the following options
options ZEAI AL LR 25

e host: IP or domain of host to make request to. Defaults to
'localhost'. host: ZEU5RIENLL TP Hulbsldk 44 . BRIAK
'localhost’s,

e port: port of host to request to. Defaults to 443. port: %Eijj ]
FHm . ERIAK 433,

e path: Path to request. Default '/'. path: ZEUjHIIHKE. BRIAH
¥

e method: HTTP request method. Default 'GET'. method: HTTP iRk J7 3.
RN "GET " .

e key: Private key to use for SSL. Default null. key: SSL A/l F1)
M. BN null.

e cert: Public x509 certificate to use. Default null. cert: AT{fH
(1) x509 AHIEF . ERIAH null,

e ca: An authority certificate or array of authority certificates
to check the remote host against. ca: HTE il FHLES 01 —A
IEHOUET (B ASAIE DR 4D

https.get(options, callback)

Like http.get() but for HTTPS.
KA http.get () (HEHET HTTPS B,
Example:

5



https = require( ' https');

https.get({ host: ‘'encrypted.google.com', path: '/' }, (res)
{

console.log("statusCode: ", res.statusCode);

console.log("headers: ", res.headers);

res.on('data’, (d) {
process.stdout.write(d);
});
}).on('error’, (e) {
console.error(e);
})s

4

URL URL gt

This module has utilities for URL resolution and parsing. Call
require('url') to use it.

IR A A H AT A 43 BT URL i) L. vl require('url®) U5t ].
Parsed URL objects have some or all of the following fields,
depending on whether or not they exist in the URL string. Any parts
that are not in the URL string will not be in the parsed object.
Examples are shown for the URL

AT IR URL S B3 N IR B0 oA v BLo FLAR LS MR L8 7 BUPR T M iy
K] URL F4F i R A A AR 28 7 B AEJUUR 1Y URL 545 8 FRANEAE V7 BUE A
Pra i At E . BURHTIZAS URL A4

"http://user:pass@host.com:8080/p/a/t/h?query=string#hash’
e href: The full URL that was originally parsed.
href: 58#E[1)JR4H URL 45 5
Example:
"http://user:pass@host.com:8080/p/a/t/h?query=string#hash’
Bl
"http://user:pass@host.com:8080/p/a/t/h?query=string#hash’
e protocol: The request protocol.
protocol: 1K FTAE A HML
Example: "http:'



. http:!

e host: The full host portion of the URL, including port and
authentication information.
host: URL "o EAUM RS B, AFhum H LA S S EAE B o
Example: 'user:pass@host.com:8080"

#l: 'user:pass@host.com:8080"

e auth: The authentication information portion of a URL.
auth: URL ] S AR UELE B
Example: 'user:pass'

#lin: 'user:pass’

e hostname: Just the hostname portion of the host.
hostname: FAUE SR ENALE -
Example: 'host.com'

#%21: "host.com'

e port: The port number portion of the host.
port: EHUEE S HH 5D
Example: '8080'

Bilhn: 'sese’

e pathname: The path section of the URL, that comes after the host
and before the query, including the initial slash if present.
pathname: URL "PHEEARERS;, IXERME BT FAHUE B2 G B lF 77 H
T WA R FERH XA, RS G R
Example: '/p/a/t/h’

Bltn: */p/a/t/h’

e search: The 'query string’ portion of the URL, including the
leading question mark.
search: URL H[) query string’ (EWMFRFH) #B45r, QR SFM 2.
Example: '?query=string’

#iltn: *?query=string’

e query: Either the ’params’ portion of the query string, or a
querystring—parsed object.
query: B FLRFEHR RIS EEE 7y, B R BB AT AT S
Example: 'query=string' or {'query':'string'}

#ltn: 'query=string' or {'query':'string'}
e hash: The ’fragment’ portion of the URL including the pound-sign.
hash: URL F (048 mi 5y, QEHIFH #'
Example: '#hash'
Blhn: '#hash'
The following methods are provided by the URL module:

URL BEERAE(E T U0 57k

url.parse(urlStr, parseQueryString=false)



Take a URL string, and return an object. Pass true as the second
argument to also parse the query string using the querystring module.

PL—A~ URL Ao S5, R AMENT G N G i B AN 08
true, WA querystring BiHLiE#T URL H il Al A 457 H .

url.format(urlObj)

Take a parsed URL object, and return a formatted URL string.

LL—AMESTJE 1K) URL X5 0 24, R4 AL URL 743 5

url.resolve(from, to)

Take a base URL, and a href URL, and resolve them as a browser would
for an anchor tag.

fEE —ERIA URL Hohl, F0—ANBERRIY H bR URL Hohil, R [AIEEE 40T URL Hb
hbo AbEE TS A AL BRI ARSI 8. ## Query String BXART
FRBLER

This module provides utilities for dealing with query strings. It
provides the following methods:

RO AR B AW AT ER SR T LS RS RE . AR R 5V
querystring.stringify(obj, sep="'&', eq="=")

Serialize an object to a query string. Optionally override the
default separator and assignment characters.

=M GJPHN A — D E WA, AR EE 58 55 B 2 B AT AR LA
Example:

Bl

querystring.stringify({foo: 'bar'})
// returns

'foo=bar'

querystring.stringify({foo: 'bar', baz: 'bob'}, ';', ':")



// returns

'foo:bar;baz:bob’

querystring.parse(str, sep='&', eq="'=")

Deserialize a query string to an object. Optionally override the
default separator and assignment characters.

W MR RIS AR, TR A N0 5 AR
.

Example:

B

querystring.parse('a=b&b=c")
// returns
{ a: 'b', b: 'c'" }

querystring.escape

The escape function used by querystring.stringify, provided so that
it could be overridden if necessary.

H querystring.stringify {14 Xk %, FEMNTEEILANZA.

querystring.unescape

The unescape function used by querystring.parse, provided so that it
could be overridden if necessary.

HH querystring.parse i S R 2, FREm nf BB NS .

REPL 32 B A f#R4%

A Read-Eval-Print-Loop (REPL) is available both as a standalone
program and easily includable in other programs. REPL provides a way
to interactively run JavaScript and see the results. It can be used
for debugging, testing, or just trying things out.



ALH MRS (REPL) BERT A — AL R sy, Bl DURAE S (55

FEHAMRE > Hp AT BEAARE (KB 73] - REPL 32T JavaScript AL &

BIEATE R T Mg 57X, 1% REPL A2 H.J7 20T DU TR ARl &
WAL

By executing node without any arguments from the command—-line you
will be dropped into the REPL. It has simplistic emacs line—editing.
LEAT AT P AT S HIZAT node 774, WAl LAIEA REPL 385G, 7EiZFA5%
AR LLEAT— 26248 Emacs AOAT dn 1A

mjr:~$ node

Type '.help’ options.

>a=1[1, 2, 3];

[ 1, 2, 3]

> a.forEach( (v) {
console.log(v);
})s

1

2

3

For advanced line—editors, start node with the environmental variable
NODE_NO_READLINE=1. This will start the REPL in canonical terminal
settings which will allow you to use with rlwrap.

N T AT SR AT g R, T LA B A B4R iR NODE_NO_READLINE=1 Jf /5 3))
node. IXFE L REPL 23 ik AFRUEZ i B EAR L, SRR /R mT U H
rlwrap.

For example, you could add this to your bashrc file:

bedn, A A N2 BRI R UR bashre SCHFH

alias node="env NODE_NO_READLINE=1 rlwrap node"

repl.start(prompt="'>",
stream=process.stdin)



Starts a REPL with prompt as the prompt and stream for all I/0.
prompt is optional and defaults to > . stream is optional and
defaults to process.stdin.

Ja#h—A> REPL, f#H] prompt 1 NHIANSE/RTF, 7F stream LRHTHTA 1/0 #
{E. prompt JER[IESHE, ERINE N> , stream I ER[IESE, ERAEN
process.stdin.

Multiple REPLs may be started against the same running instance of
node. Each will share the same global object but will have unique I/0.

—> node S AT AR B 24 REPL, "EA13L =M AR AR S, HITA&H
FhSTH T/0,

Here is an example that starts a REPL on stdin, a Unix socket, and a
TCP socket:

N THE P T RN oy A RR RSN, Unix B8 M TCP &85 [ 8) 1) REPL
2R

net = require("net"),

repl = require("repl");
connections = 0;
repl.start("node via stdin> ");

net.createServer( (socket) {
connections += 1;
repl.start("node via Unix socket> ", socket);

}).listen("/tmp/node-repl-sock");

net.createServer( (socket) {
connections += 1;
repl.start("node via TCP socket> ", socket);
}).listen(5001);

Running this program from the command line will start a REPL on stdin.
Other REPL clients may connect through the Unix socket or TCP socket.
telnet is useful for connecting to TCP sockets, and socat can be
used to connect to both Unix and TCP sockets.



FEAT AT HIBATIX B AR5 1 Se A AR HES A S 8l REPL . HAR¥) REPL Z¢n]
Ll Unix BR800 TCP B IHTER: . W telnet FEfFidE#:E| TCP
L, 1 socat FEFFHEAT LLERES) Unix Ehe 7t v] DLEBEE RS TCP &
o

By starting a REPL from a Unix socket—based server instead of stdin,
you can connect to a long—running node process without restarting it.

A EOERER] RIS REEAT ) node FEREMJCH H R HERE, ARV %4 REPL 3 5)
5 Unix &4 B, ARANZOR IR Sh7Epr iR .

REPL Features REPL F5{%

Inside the REPL, Control+D will exit. Multi-line expressions can be
input.

5 REPL ™, #A/EZ4 58 Control+D FILLR . Al BUMA 24T RIE .

The special variable _ (underscore) contains the result of the last
expression.

e CRRIZ) BE T B RaEmai .

The REPL provides access to any variables in the global scope. You
can expose a variable to the REPL explicitly by assigning it to the
context object associated with each REPLServer. For example:

7E REPL W] LAV ) 4= JRy A kb AT e[ A8 & . 4 T4 REPL Hijj ]l — /N, R
g Jeas = 0 M4 G 25 40N, REPLServer [ context X% . ~Blln .

// repl_test.js
repl = require("repl"),

msg = "message";



repl.start().context.m = msg;

Things in the context object appear as local within the REPL:
context X} % AR E7E REPL th A K4 2 A Ay 5,

mjr:~$ node repl_test.js
>m

'message’

There are a few special REPL commands:
PAF A oAb LeF R 1K) REPL i 2>

.break — While inputting a multi—line expression, sometimes you
get lost or just don’t care about completing it. .break will
start over. .break — MREIAZATIIE, WIERARG YET A,
AL .break Bk,

e .clear — Resets the context object to an empty object and clears
any multi—line expression. .clear — ¥} context BB NN %, IiE
=N RTPNIEZ T Sue= W

e .exit — Close the I/0 stream, which will cause the REPL to
exit. .exit — M TIEH 1/0 3K, iR REPL,

e .help - Show this list of special commands. .help — #iHH4Fka4

INPIIE

Child Processes i3 f&

Node provides a tri-directional popen(3) facility through the
ChildProcess class.

7f Node H., ChildProcess ZE#fit T — 3 [0 popen(3) HLil.

It is possible to stream data through the child’s stdin, stdout, and
stderr in a fully non-blocking way.

FHEFER ) stdin, stdout, Fl stderr B LMEEHE T LLSE A JERH 2 1)
J730 (non-blocking way) iz (stream)

To create a child process use require('child_process').spawn().

W require('child _process').spawn() iJ LLEJEE—FHEFE (child
process)

Child processes always have three streams associated with them.
child.stdin, child.stdout, and child.stderr.

child.stdin, child.stdout, 1 child.stderr %5 3 ANt & FERIE FRERE .




ChildProcess is an EventEmitter.
ChildProcess +&—#I EventEmitter CFHMflik#R) .

Event: 'exit' FH/E: 'exit'

function (code, signal) {}

This event is emitted after the child process ends. If the process
terminated normally, code is the final exit code of the process,
otherwise null. If the process terminated due to receipt of a signal,
signal is the string name of the signal, otherwise null.
YR, (Node) filtkiZsfiff. WIRMAEIEH 44, WA RER) &%
IEHARAS C final exit code) A code, 7NN null. Gnsigbfe 2 A
HEWE] M5, 4 signal K string BEMETHFK, BNA null,

See waitpid(2).

Z W, waitpid(2) .

child.stdin

A Writable Stream that represents the child process’ s stdin.
Closing this stream via end() often causes the child process to
terminate.

—/> Writable Stream (W['H#D) , R TFHEFER stdin. P end() K KH
XN S A S A TR

child.stdout

A Readable Stream that represents the child process’ s stdout.
—~ Readable Stream (F[iZiR) , F/N THEFEN stdout (hrifEfH) o

child.stderr

A Readable Stream that represents the child process’s stderr.
— Readable Stream (H[{Lyi) , K/ THEFER] stderr (ARUERTR)

child.pid

The PID of the child process.
FHERER PID GHEFREYRS)
Example:

Bl



spawn

grep

require('child process').spawn,

spawn('grep', ['ssh']);

console.log('Spawned child pid: + grep.pid);

grep.stdin.end();

child_ process.spawn(command, args=[],
[options])

Launches a new process with the given command, with command line
arguments in args. If omitted, args defaults to an empty Array.
fEH$EE R command G —ANFTdERE, WmATSHCN args. AT, args ER
WA DT,

The third argument is used to specify additional options, which
defaults to:

F=ANSEH TR E M INAYLEIT, B .

{ cwd: undefined,
env: process.env,
customFds: [-1, -1, -1],

setsid:

cwd allows you to specify the working directory from which the
process is spawned. Use env to specify environment variables that
will be visible to the new process. With customFds it is possible to
hook up the new process’ [stdin, stout, stderr] to existing streams;
-1 means that a new stream should be created. setsid, if set true,
will cause the subprocess to be run in a new session.

SR cwd SVFIURTE LA )RR T4 H 3% (working directory) . 2%k
env 1] LU € ML PABE AR S AR Fr R P2 W] L) . 2248 customFds mf LA Hrdk
FEH ) [stdin, stout, stderr]fEAFAEMTIEITHFE (hook up) « (-1
APV — N . R BEE S8 setsid 4 true, % FHEREEFENE—A
B4k (session) HIBAT.

Example of running 1s -1lh /usr, capturing stdout, stderr, and the
exit code:



#l: 384T 1s -1h Jusr #7%, i3k stdout, stderr FLEHACHD:

util = require('util'),

spawn = require('child process').spawn,

1s = spawn('ls', ['-1h", "/usr']);
ls.stdout.on( 'data’, (data) {
console.log('stdout: ' + data);
1)
ls.stderr.on('data’, (data) {
console.log('stderr: ' + data);
1)
ls.on('exit", (code) {

console.log('child process exited with code ' + code);

s

Example: A very elaborate way to run ' ps ax | grep ssh’

fi: iE17 ps ax | grep ssh’ fr&HIEHE T k!

util = require('util'),
spawn = require('child process').spawn,
ps = spawn('ps’, ['ax']),
grep = spawn('grep', ['ssh']);
ps.stdout.on('data’, (data) {
grep.stdin.write(data);
3
ps.stderr.on('data’, (data) {
console.log('ps stderr: ' + data);
3

ps.on('exit", (code) {



(code !'== 0) {
console.log('ps process exited with code ' + code);

}
grep.stdin.end();

1)

grep.stdout.on('data’, (data) {

console.log(data);

});

grep.stderr.on('data’, (data) {

console.log('grep stderr: ' + data);

s

grep.on('exit’, (code) {
(code !== 0) {
console.log('grep process exited with code
}
1)

+ code);

Example of checking for failed exec:

Kl exec AT 275 RIS 1«

spawn = require('child process').spawn,
child = spawn('bad_command");
child.stderr.on('data’, (data) {

(/~execvp\(\)/.test(data.asciiSlice(0,data.length))) {
console.log('Failed to start child process.');
}
3

See also: child_process.exec()
nZ )L: child _process.exec()



child_process.exec(command, [options],
callback)

High—level way to execute a command as a child process, buffer the
output, and return it all in a callback.

A7 BB T7 AT — A S B 07 % B i 2 22 o i 7[R — 4 013 B8y
bk el

util = require('util'),
exec = require('child process').exec,
child;

child = exec('cat *.js bad_file | wc -1',
(error, stdout, stderr) {
console.log( 'stdout: ' + stdout);
console.log('stderr: ' + stderr);

(error == ) {

console.log('exec error: + error);

Ir))5

The callback gets the arguments (error, stdout, stderr). On success,
error will be null. On error, error will be an instance of Error
and err.code will be the exit code of the child process, and
err.signal will be set to the signal that terminated the process.

[0 R %55k 45 (error, stdout, stderr)3 NZH. WKIIN, error 24 null.
HikI error —4> Error 341, err.code Ji% FHEREKIE HIACHS,
err.signal N FRL WG 5,

There is a second optional argument to specify several options. The
default options are

RIERI R AN SHON TR 2RI ERIAE T

{ encoding: ‘utf8’,
timeout: 9,
maxBuffer: 200*1024,



killSignal: 'SIGTERM',
cwd: R

env: }

If timeout is greater than 0, then it will kill the child process if
it runs longer than timeout milliseconds. The child process is

killed with killSignal (default: 'SIGTERM'). maxBuffer specifies
the largest amount of data allowed on stdout or stderr — if this

value is exceeded then the child process is killed.

WIRZHL timeout MMEEELL 0, JBA MizfTHId timeout 2 T REFEH L,
killSignal AZ v HEREMIMES (BRIAH:  'SIGTERM'). 2%l maxBuffer
fRE T stdout BY stderr Jifm K& &, — H@x (i, FlBkassib.

child.kill(signal="SIGTERM'")

Send a signal to the child process. If no argument is given, the
process will be sent 'SIGTERM'. See signal(7) for a list of
available signals.

TR RE G MRKATRESE, Node) 23 KIX'SIGTERM' {55,
7t signal(7) ol e i 2 n] I E 5513,

spawn = require('child process').spawn,
grep = spawn('grep', ['ssh']);
grep.on('exit’, (code, signal) {

console.log('child process terminated due to receipt of signal
"+signal);

b

// send SIGHUP to process
grep.kill('SIGHUP");

Note that while the function is called kill, the signal delivered to
the child process may not actually kill it. kill really just sends a
signal to a process.

HE: BARREA N kill CRAE) , RIEME 5 HASIERILFidtfsE.
kill ANAN S A IR IR —AME T

See kill(2)

Z L kill(2)



Assert B= i

This module is used for writing unit tests for your applications, you
can access it with require('assert').

72 (Assert) LM T4 RS HoCIA, LU require( assert’)
ST T -

assert.fail(actual, expected, message,
operator)

Tests if actual is equal to expected using the operator provided.

¥ 2 BEAERF IR actual (ECSEME) &A1 expected (HHEE{E) 3.

assert.ok(value, [ message])

Tests if value is a true value, it is equivalent to
assert.equal(true, value, message);

MR SZFRE LD N true, F1 assert.equal(true, value, message); {EH—
£

assert.equal(actual, expected, [message])

Tests shallow, coercive equality with the equal comparison operator
( == .

A LR ERT (== ) MR S Bk /21 (shallow) , sidfil Pt
(coercive) FIPIMAMEAHEE .

assert.notEqual(actual, expected, [messagel])

Tests shallow, coercive non—equality with the not equal comparison

operator ( I= ).

A ERERT ( 1= ) MR SR 2 (shallow) , SEIPEM
(coercive) FITHUEAAHE .

assert.deepEqual(actual, expected,
[message])

Tests for deep equality.
DN T S AE 2 15 YR 2 R T AH 55

assert.notDeepEqual(actual, expected,
[message])



Tests for any deep inequality.

DA S A TR = AT U AN S5

assert.strictEqual(actual, expected,
[message])

Tests strict equality, as determined by the strict equality operator

A SRR (=== ) PBILSE A A F . (strict) AMTRUYIEARSE .

assert.notStrictEqual(actual, expected,
[message])

Tests strict non—equality, as determined by the strict not equal
operator ( l=

ﬁﬁHPz*%T?FH£T7M’EH (== ) PSR H I (strict) MTPUEA
FHAE o

assert.throws(block, [error], [message])

Expects block to throw an error. error can be constructor, regexp or
validation function.

Wi block IHH—AMEE Cerror) ,  error W LUAMIE pRL, 1ENIFAR
Bl AR UE 2 o

Validate instanceof using constructor:

i FH R 38 o SR S -

assert. (
() A
Error("Wrong value");
3
Error

)5

Validate error message using RegExp:

AT IE W ZR I IR 1215 -



assert. (

O A

Error("Wrong value");

}s
/value/

)i

Custom error validation:

F P B SRS D30 IE 2«
assert. (
0o
Error("Wrong value");
3
(err) {
( (err Error) & /value/.test(err) ) {
¥
¥

"unexpected error"

I

assert.doesNotThrow(block, [error],
[message])

Expects block not to throw an error, see assert.throws for details.
T block BAYIHEE R, 4145 EiE WL assert. throws.

assert.ifError(value)

Tests if value is not a false value, throws if it is a true value.
Useful when testing the first argument, error in callbacks.
MR B AN false, 24 true Wl . W H TR — 4240 error [
Mk #8 TTY LRtk



Use require('tty') to access this module.
AM# 1] require('tty ") Vi B

Example:

2N/ E

tty = require('tty');
tty.setRawMode( )
process.stdin.resume();
process.stdin.on( ' keypress', (char, key) {
(key && key.ctrl && key.name == 'c') {
console.log('graceful exit"');

process.exit()

s

tty.open(path, args=[])

Spawns a new process with the executable pointed to by path as the
session leader to a new pseudo terminal.

Hl path BEARFTHE ] H AT AT SCAE B 8 — N B RERE, IR AR — AN th
2 ity PRI TR E R

Returns an array [slaveFD, childProcess]. slaveFD is the file
descriptor of the slave end of the pseudo terminal. childProcess is
a child process object.

RG240 [slaveFD, childProcess]. slaveFD J&iX /Mh & it K45
AR ET, childProcess & T-HEFRRMIN % .

tty.isatty(fd)

Returns true or false depending on if the fd is associated with a
terminal.

2 fd PR B SCHRIE AT S — D RO IR 1] true, #5UIR[F] false.

tty.setRawMode(mode)

mode should be true or false. This sets the properties of the
current process’ s stdin fd to act either as a raw device or default.
mode ZH LA N true BY false. ULI7VEWCE MATHEFEN stdin (ARUEHIAD
MR BT BRI T



tty.setWindowSize(fd, row, col)

ioctls the window size settings to the file descriptor.

fEH] ioctl B SCIFRR AR I ) £3m T RN (AT ECS 5150 .

tty.getWindowSize(fd)

Returns [row, col] for the TTY associated with the file descriptor.

IR R]SCAFRE IR ST BT . i 25 B B /N [row, col] (ATHUS 515D

os Module #/ER G B

Use require('os') to access this module.
A LLE require('os") VinJiX/ os AHHL,

os.hostname()

Returns the hostname of the operating system.

TR IR RN TN LA

os.type()

Returns the operating system name.
ZITVEIR I T ERAE RS FR

os.release()

Returns the operating system release.
IR R FT A RS R A .

os.uptime()

Returns the system uptime in seconds.
T VEIR A Y H RS 1 I WIS AT R, iFa] DLRD kg B

os.loadavg()

Returns an array containing the 1, 5, and 15 minute load averages.

GRS BEH AR R L o, B el LUK 15 Zr i) Ak
I



os.totalmem()

Returns the total amount of system memory in bytes.
R R G A S ALEME, % ELLFTT (byte) AT,

os.freemem()

Returns the amount of free system memory in bytes.
RFIRGAF R 2 250, (LAY (byte) A HUAZ,

os.cpus()

Returns an array of objects containing information about each
CPU/core installed: model, speed (in MHz), and times (an object
containing the number of CPU ticks spent in: user, nice, sys, idle,
and irq).

ITEIR Bl D08, SHAES T R T R2ERA CPU/WIER: #lYS,
RS (RAMHz A PeA7) , RUA CPU IR FAE G (A8 CPU IFH) e FH P 2%
AR S T P R . A, AL DA TRQ &7 B R

Example inspection of os. cpus:

os. cpus PL—ANRBlan T :

[ { model: 'Intel(R) Core(TM) i7 CPU 860 @ 2.80GHz',
speed: 2926,
times:
{ user: 252020,
nice: 0,
sys: 30340,
idle: 1070356870,
irq: @ } },
{ model: 'Intel(R) Core(TM) i7 CPU 860 @ 2.80GHz',
speed: 2926,
times:
{ user: 306960,

nice: 0,



Sys: 26980,
idle: 1071569080,
irg: @ } },
{ model: 'Intel(R) Core(TM)
speed: 2926,
times:
{ user: 248450,

nice: 0,
sys: 21750,
idle: 1070919370,

irg: © } },

{ model: 'Intel(R) Core(TM) i7 CPU

speed: 2926,
times:
{ user: 256880,
nice: 0,
sys: 19430,
idle: 1070905480,
irq: 20 } },
{ model: 'Intel(R) Core(TM)
speed: 2926,
times:
{ user: 511580,
nice: 20,
sys: 40900,
idle: 1070842510,
irg: @ } },
{ model: 'Intel(R) Core(TM)
speed: 2926,
times:
{ user: 291660,
nice: 0,
sys: 34360,
idle: 1070888000,
irg: 10 } },
{ model: 'Intel(R) Core(TM)

i7 CPU

i7 CPU

i7 CPU

i7 CPU

860

860

860

860

860

@ 2.80GHz ',

@ 2.80GHz',

@ 2.80GHz"',

@ 2.80GHz',

@ 2.80GHz ',



speed: 2926,
times:
{ user: 308260,
nice: 9,
sys: 55410,
idle: 1071129970,
irg: 880 } },
{ model: 'Intel(R) Core(TM) i7 CPU 860 @ 2.80GHz',
speed: 2926,
times:
{ user: 266450,
nice: 1480,
sys: 34920,
idle: 1072572010,

irg: 30 } } ]

Debugger ik 7%

V8 comes with an extensive debugger which is accessible out—of-
process via a simple TCP protocol. Node has a built—in client for

this debugger. To use this, start Node with the debug argument; a
prompt will appear:

V8 5 B LA T A IR, I U I R ) TCP A e HERR AT i)
Node HP N & T izl ds )%/ i, 22400 H & nl LLAE S5 8)) Node I P JIT debug 2
£, MBI IR debug $RIRAT

% node debug myscript.js
debug>

At this point myscript.js is not yet running. To start the script,
enter the command run. If everything works okay, the output should
look like this:

G myscript. js ISEAAIHRHAT, HEPATZBINAR, EFHEBA run fir
%o MR VN7 IEH Bl S BN o

% node debug myscript.js


http://code.google.com/p/v8/wiki/DebuggerProtocol
http://code.google.com/p/v8/wiki/DebuggerProtocol

debug> run
listening on port 5858

connecting. ..ok

Node’ s debugger client doesn’ t support the full range of commands,
but simple step and inspection is possible. By putting the statement
debugger; into the source code of your script, you will enable a
breakpoint.

Node PRI IIRAS 7 1 i BRI A SCREIT A () w2, FUI: SEEBL TR PR 1) o0 T s 2
AF LA o AR CALE I AAC RS Hh A B debugger ; 1A AT A FH— MW7 A

For example, suppose myscript.js looked like this:

Wltn, (¥ myscript.js ACH4n R

// myscript.js

X = 5;

setTimeout ( O |
console.log("world");

}, 1000);

console.log("hello");

Then once the debugger is run, it will break on line 4.

— HR A THRIeAT, AR AEPAT B2 4 ATACR AR I 50k

% ./node debug myscript.js
debug> run
listening on port 5858
connecting. ..ok
hello
#<an Object>. onTimeout(), myscript.js:4
5
debug> next

#t<an Object>. onTimeout(), myscript.js:5



console.log("world");
debug> print x
5
debug> print 2+2
4
debug> next
world
#<an Object>. onTimeout() returning undefined,
myscript.js:6
}, 1000);
debug> quit
A debugging session is active. Quit anyway? (y or n) y
%

The print command allows you to evaluate variables. The next command
steps over to the next line. There are a few other commands available
and more to come type help to see others.

print Ard VP A BB ST R . next frd MULAE) T 448
i, JEATILAL— 2 FHL A AR T LTI help T EE7

Advanced Usage &% Hix

The V8 debugger can be enabled and accessed either by starting Node

with the --debug command-line flag or by signaling an existing Node
process with SIGUSR1.

BE V8 51 B 28R T LLAE 5 8l Node W94y 247 28 - -debug 84 45—
AN CVEAFLEN) Node HEFE K IEAH N SIGUSRL {5 5 i

Appendixes [ff3x

Appendix 1 - Third Party Modules
Bt % 1 - F= R

There are many third party modules for Node. At the time of writing,

August 2010, the master repository of modules is the wiki page



http://github.com/ry/node/wiki/modules

Node ALV L2 26 = i, #iBH TR (2010 £ 8 ) , Ut wiki TR
Node HEHR I A o

This appendix is intended as a SMALL guide to new—comers to help them
quickly find what are considered to be quality modules. It is not
intended to be a complete list. There may be better more complete
modules found elsewhere.

RIFM G S H BILE TR 298 5 Node BB, 5 BhAbATT AT LAR IS 4R 1 24 A 1
75 Node #iHt, IX HLIFIE— M 58281413, 7 HA I 7 VP n] DL B HA ST 4
SSE HIAR
e« Module Installer: npm
B2 npm
« HTTP Middleware: Connect
HTTP HhE4} (Middleware) : Connect
e Web Framework: Express
Web HEZE: Express
e Web Sockets: Socket. 10
o HTML Parsing: HTML5

HTML fi##r#%: HTMLS

e mDNS/Zeroconf/Bon jour

e RabbitMQ, AMQP

e mysql
e Serialization: msgpack
JF54 T H: msgpack

e Scraping: Apricot


http://github.com/ry/node/wiki/modules
http://github.com/isaacs/npm
http://github.com/isaacs/npm
http://github.com/senchalabs/connect
http://github.com/senchalabs/connect
http://github.com/visionmedia/express
http://github.com/visionmedia/express
http://github.com/LearnBoost/Socket.IO-node
http://github.com/aredridel/html5
http://github.com/aredridel/html5
http://github.com/agnat/node_mdns
http://github.com/ry/node-amqp
http://github.com/felixge/node-mysql
http://github.com/pgriess/node-msgpack
http://github.com/pgriess/node-msgpack
http://github.com/silentrob/Apricot

PRELES: Apricot
e Debugger: ndb is a CLI debugger inspector is a web based tool.

PR T H: ndb £ CLT ik T2 inspector s&—N3ET Web B T

>N

e pcap binding

e [ncurses

e Testing/TDD/BDD: vows, expresso, mjsunit.runner

MR T H/TDD/BDD:  vows, expresso, mjsunit.runner

Patches to this list are welcome.

KR FRAGIRIAEATHTE -


http://github.com/silentrob/Apricot
http://github.com/smtlaissezfaire/ndb
http://github.com/dannycoates/node-inspector
http://github.com/smtlaissezfaire/ndb
http://github.com/dannycoates/node-inspector
http://github.com/mranney/node_pcap
http://github.com/mscdex/node-ncurses
http://vowsjs.org/
http://github.com/visionmedia/expresso
http://github.com/tmpvar/mjsunit.runner
http://vowsjs.org/
http://github.com/visionmedia/expresso
http://github.com/tmpvar/mjsunit.runner
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