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Hello World server
Binds REP socket to tcp://*:5555
Expects “Hello” from client, replies with “World”

#include <zmq.h>

#include <stdio. h>
#include <unistd. h>
#include <string.h>

int main () {

void *context = zmq init (1);

//  Socket to talk to clients
void *responder = zmq socket (context, ZMQ REP);
zmq_bind (responder, “tcp://*:55557);

while (1) {

// Wait for next request from client

zmg msg t request;

zmq msg_init (&request);

zmq_recv (responder, &request, 0):

printf (“Received request: [%s]\n”,
(char *) zmq msg data (&request));

zmq msg _close (&request) ;

// Do some ’work’
sleep (1);

//  Send reply back to client
zmq msg t reply;
zmq msg init size (&reply, 6);
memcpy ((void *) zmq msg data (&reply), “World”, 6):
zmq_send (responder, &reply, 0);
zmq msg close (&reply);

}

zmq_term (context);

return O;
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// Hello World server in C++

// Binds REP socket to tcp://*:5555

// Expects “Hello” from client, replies with “World”
//

#include <zmq. hpp>

#include <unistd.h>

#include <stdio. h>

#include <string.h>

int main O {
// Prepare our context and socket
zmq: :context t context (1);
zmq: :socket t socket (context, ZMQ REP);
socket. bind (“tep://*:55557);

while (true) {
zmnq . :message_t request;

// Wait for next request from client
socket. recv (&request) ;
printf (“Received request: [%s]\n”,



(char *) request.data ());

// Do some ’work’
sleep (1);

//  Send reply back to client

zmq: :message t reply (6);

memcpy ((void *) reply.data (), “World”, 6);
socket. send (reply);

}

return O;
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// Hello World client
// Connects REQ socket to tcp://localhost:5555
// Sends “Hello” to server, expects “World” back
//
#include <zmq.h>
#include <string.h>
#include <stdio. h>
#include <unistd. h>

int main O {
void *context = zmq init (1);

//  Socket to talk to server

printf (“Connecting to hello world server...\n”);
void *requester = zmq socket (context, ZMQ REQ);
zmq connect (requester, “tcp://localhost:55557);

int request nbr;

for (request nbr = 0; request nbr != 10; request nbr++) {
zmg msg t request;
zmq msg init data (&request, “Hello”, 6, NULL, NULL):
printf (“Sending request %d...\n”, request nbr);
zmq_send (requester, &request, 0):
zmq msg _close (&request) ;



zmq msg t reply;
zmq msg_init (&reply);
zmq_recv (requester, &reply, 0);
printf (“Received reply %d: [%s]\n”, request nbr,
(char *) zmq msg data (&reply));
zmq msg close (&reply);
}
zmq close (requester);
zmq term (context);
return 0;
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application as a valid C string:

// Receive OMQ string from socket and convert into C string
static char *
s recv (void *socket) {

zmg msg t message;

zmg msg init (&message) ;



zmq recv (socket, &message, 0);

int size = zmq msg size (&message);

char *string = malloc (size + 1);

memcpy (string, zmq msg data (&message), size);
zmq msg _close (&message) ;

string [size] = 0;

return (string);
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zhelpers. h

Helper header file for example applications.

Copyright (c) 1991-2010 iMatix Corporation <www.imatix.com>
Copyright other contributors as noted in the AUTHORS file.

This file is part of the ZeroMQ Guide: http://zguide. zeromq. org

This is free software; you can redistribute it and/or modify it under
the

terms of the GNU Lesser General Public License as published by the
Free

Software Foundation; either version 3 of the License, or (at your
option)

any later version.

This software is distributed in the hope that it will be useful, but

WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABIL-

ITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU Lesser General

Public License for more details.



You should have received a copy of the GNU Lesser General Public
License
along with this program. If not, see <http://www. gnu. org/licenses/>.

#ifndef _ ZHELPERS H INCLUDED_
#define _ ZHELPERS H INCLUDED_

//  Include a bunch of headers that we will need in the examples
#include <zmq.h>

#include <pthread. h>
#include <stdint.h>
#include <stdio. h>
#include <stdlib.h>
#include <stdarg.h>
#include <string.h>
#include <sys/time.h>
#include <time. h>
#include <unistd. h>
#include <assert.h>

// Bring Windows MSVC up to C99 scratch
#if (defined (_ WINDOWS ))

typedef unsigned long ulong;

typedef unsigned int uint;

typedef  int64 int64 t;
t#tendif

// Provide random number from 0.. (num—1)
#tdefine within (num) (int) ((float) (num) * random () / (RAND MAX + 1.0))

// Receive OMQ string from socket and convert into C string
// Caller must free returned string.
static char *
s recv (void *socket) {

zmq_msg_t message;

zmq msg init (&message) ;

if (zmg recv (socket, &message, 0))

exit (1); // Context terminated, exit



//

int size = zmq msg size (&message);

char *string = malloc (size + 1);

memcpy (string, zmq msg data (&message), size);
zmq msg _close (&message) ;

string [size] = 0;

return (string);

Convert C string to OMQ string and send to socket

static int
s send (void *socket, char *string) {

//

int rc;

zmq_msg_t message;

zmq msg init size (&message, strlen (string));
memcpy (zmq msg data (&message), string, strlen (string));
rc = zmq send (socket, &message, 0);
assert (!rc);

zmq msg _close (&message) ;

return (rc);

Sends string as OMQ string, as multipart non—terminal

static int
s_sendmore (void *socket, char *string) f{

int rc;

zmq_msg_t message;

zmq msg init size (&message, strlen (string));
memcpy (zmg msg data (&message), string, strlen (string));
rc = zmq _send (socket, &message, ZMQ SNDMORE) ;
zmq msg _close (&message) ;

assert (!lrc);

return (rc);

// Receives all message parts from socket, prints neatly

//

static void

s_dump (void *socket)

{

puts (” ")
while (1) {
// Process all parts of the message
zmq_msg_t message;



zmq msg init (&message) ;
zmq_recv (socket, &message, 0);

// Dump the message as text or binary

char *data = zmq msg data (&message);

int size = zmq msg size (&message);

int is text = 1;

int char nbr;

for (char nbr = 0; char nbr < size; char nbr++)
if ((unsigned char) data [char nbr] < 32
|| (unsigned char) data [char nbr] > 127)

is text = 0;

printf ("[%03d] 7, size);
for (char nbr = 0; char nbr < size; char nbr++) {
if (is_text)
printf ("%c”, data [char nbr]);
else
printf (“%02X”, (unsigned char) data [char nbr]);
}

printf ("\n”);

int64 t more; // Multipart detection
size t more size = sizeof (more);
zmq_getsockopt (socket, ZMQ RCVMORE, &more, &more size) ;
zmq msg _close (&message) ;
if (!more)
break; // Last message part

// Set simple random printable identity on socket

//

static void

s_set id (void *socket)

{
char identity [10];
sprintf (identity, "%04X-%04X”, within (0x10000), within (0x10000)) ;
zmq setsockopt (socket, ZMQ IDENTITY, identity, strlen (identity));

// Report OMQ version number
//

static void



s_version (void)

{
int major, minor, patch;
zmq_version (&major, &minor, &patch);
printf (“Current OMQ version is %d. %d. %d\n”, major, minor, patch);

}

#endif
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//
//  Report OMQ version

//

#include “zhelpers.h”

int main (void)
{

s_version ();
return EXIT SUCCESS;
}
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//

// Weather update server

// Binds PUB socket to tcp://*:5556
// Publishes random weather updates
//

#include “zhelpers.h”

int main O {
// Prepare our context and publisher
void *context = zmq init (1);



void *publisher = zmq socket (context, ZMQ PUB);
zmq_bind (publisher, “tcp://*:55567);
zmq_bind (publisher, “ipc://weather. ipc”);

// Initialize random number generator

srandom ((unsigned) time (NULL));

while (1) {
// Get values that will fool the boss
int zipcode, temperature, relhumidity;
zipcode = within (100000) ;
temperature = within (215) - 80;
relhumidity = within (50) + 10;

// Send message to all subscribers
char update [20];
sprintf (update, “%05d %d %d”, zipcode, temperature,
relhumidity) ;
s_send (publisher, update);
}
zmq close (publisher);
zmq_term (context);
return O;
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//
//
//
//

Weather update client
Connects SUB socket to tcp://localhost:5556
Collects weather updates and finds avg temp in zipcode

#include “zhelpers.h”

int main (int argec, char *argv[])

{

void *context = zmq init (1);

//  Socket to talk to server

printf (“Collecting updates from weather server...\n”);
void *subscriber = zmq socket (context, ZMQ SUB);

zmq connect (subscriber, “tcp://localhost:55567) ;

// Subscribe to zipcode, default is NYC, 10001
char *filter = (arge > 1)? argv [1]: 710001 7;
zmq setsockopt (subscriber, ZMQ SUBSCRIBE, filter, strlen

(filter));

R



// Process 100 updates
int update nbr;
long total temp = 0;
for (update nbr = 0; update nbr < 100; update nbr++) {
char *string = s recv (subscriber);
int zipcode, temperature, relhumidity;
sscanf (string, “%d %d %d”,
&zipcode, &temperature, &relhumidity);
total temp += temperature;
free (string);
}
printf (“Average temperature for zipcode '%s’ was %dF\n”,
filter, (int) (total temp / update nbr));

zmq close (subscriber);
zmq term (context);
return 0;
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//

// Task ventilator

// Binds PUSH socket to tcp://localhost:5557

// Sends batch of tasks to workers via that socket
//

#include “zhelpers.h”

int main (int argec, char *argv[])
{

void *context = zmq init (1);

// Socket to send messages on
void *sender = zmq socket (context, ZMQ PUSH);
zmq _bind (sender, “tcp://*:55577):

printf (“Press Enter when the workers are ready: ”);
getchar ();
printf (“Sending tasks to workers...\n”):

// The first message is “0” and signals start of batch
s send (sender, 707);

// Initialize random number generator
srandom ((unsigned) time (NULL));

// Send 100 tasks
int task nbr;
int total msec = 0; // Total expected cost in msecs
for (task nbr = 0; task nbr < 100; task nbr++) {
int workload;
//  Random workload from 1 to 100msecs
workload = within (100) + 1;
total msec += workload;
char string [10];
sprintf (string, “%d”, workload) ;
s send (sender, string);
}
printf (“Total expected cost: %d msec\n”, total msec);
sleep (1); // Give OMQ time to deliver



//
//
//
//
//
//
//

zmq_close (sender) ;
zmq_term (context);
return 0;
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Figure5 - Parallel Pipeline
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Task worker

Connects PULL socket to tcp://localhost:5557
Collects workloads from ventilator via that socket
Connects PUSH socket to tcp://localhost:5558

Sends results to sink via that socket

#include “zhelpers.h”



int main (int argec, char *argv[])
{

void *context = zmq init (1);

// Socket to receive messages on
void *receiver = zmq socket (context, ZMQ PULL);
zmq connect (receiver, “tcp://localhost:55577);

// Socket to send messages to
void *sender = zmq socket (context, ZMQ PUSH);
zmq connect (sender, “tcp://localhost:55587);

// Process tasks forever
while (1) {
char *string = s recv (receiver);
Sstruct timespec t;
t.tv_sec = 0;
t.tv_nsec = atoi (string) * 1000000;
// Simple progress indicator for the viewer
fflush (stdout);
printf ("%s.”, string);
free (string);

// Do the work
nanosleep (&t, NULL);

// Send results to sink
s send (sender, ”7);

}

zmq close (receiver);

zmq close (sender);

zmq term (context);

return O;

XA BN AT . BRI 100 MESS, THE AR I TA], X AEIRAT A RE
Wi, A LE—TAEREM G, SRS IHATIELT.
//
// Task sink
// Binds PULL socket to tcp://localhost:5558
// Collects results from workers via that socket
//
#include "'zhelpers.h"



int main (int argc, char *argv[])

// Prepare our context and socket

void *context = zmg_init (1);

void *receiver = zmg_socket (context, ZMQ PULL);
zmq_bind (receiver, 'tcp://*:5558");

// Wait for start of batch
char *string = s_recv (receiver);
free (string);

// Start our clock now
struct timeval tstart;
gettimeofday (&tstart, NULL);

// Process 100 confirmations
int task nbr;
int total _msec = 0; // Total calculated cost in msecs
for (task nbr = 0; task nbr < 100; task nbr++) {
char *string = s_recv (receiver);
free (string);
ifT ((task nbr / 10) * 10 == task_nbr)

printf (':');
else
printf ('.");

fflush (stdout);
ks
// Calculate and report duration of batch
struct timeval tend, tdiff;
gettimeofday (&tend, NULL);

if (tend.tv_usec < tstart.tv_usec) {
tdiff.tv_sec = tend.tv_sec - tstart.tv_sec - 1;
tdiff.tv_usec 1000000 + tend.tv_usec -
tstart.tv_usec;

}
else {
tdiff.tv_sec = tend.tv_sec - tstart.tv_sec;
tdiff.tv_usec = tend.tv_usec - tstart.tv_usec;
}

total msec = tdiff.tv_sec * 1000 + tdiff.tv_usec / 1000;
printf ("Total elapsed time: %d msec\n", total _msec);



zmg_close (receiver);
zmg_term (context);
return O;

ShFEE—HEH B PR R 5 B, MIEAES) 1, 2, 4 3R, BAIMEIEE LA RILLR R
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# 1 worker

Total elapsed time: 5034 msec

# 2 workers

Total elapsed time: 2421 msec

# 4 workers

Total elapsed time: 1018 msec
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Figure 6 - Fair queuing
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// NOTE: do NOT reuse this example code!
static char *topic_str = "msg.x|";

void* pub_worker(void* arg){

void *ctx = arg;
assert(ctx);

void *gskt = zmg_socket(ctx, ZMQ REP);
assert(gskt);

int rc = zmg_connect(gskt, *inproc://querys™);
assert(rc == 0);

void *pubskt = zmg_socket(ctx, ZMQ PUB);
assert(pubskt);

rc = zmq_bind(pubskt, "inproc://publish™);
assert(rc == 0);

uint8 t cmd;



uint32_t nb;
zmg_msg_t topic_msg, cmd _msg, nb_msg, resp_msg;

zmg_msg_init_data(&topic_msg, topic_str,
strilen(topic_str) , NULL, NULL);

fprintf(stdout, "WORKER: ready to recieve messages\n');
// NOTE: do NOT reuse this example code, It"s broken.
// e.g. topic_msgwill be invalid the second time through
while (1){

zmq_send(pubskt, &topic_msg, ZMQ_ SNDMORE) ;

zmq_msg_init(&cmd_msg);

zmq_recv(gskt, &cmd_msg, 0);

memcpy(&cmd, zmg_msg_data(&cmd_msg), sizeof(uint8_t));
zmqg_send(pubskt, &cmd_msg, ZMQ_SNDMORE) ;
zmq_msg_close(&cmd_msg) ;

fprintf(stdout, "recieved cmd %u\n*, cmd);

zmgq_msg_init(&nb_msqg);

zmq_recv(qgskt, &nb_msg, 0);

memcpy(&nb, zmq_msg_data(&nb_msg), sizeof(uint32_t));
zmq_send(pubskt, &nb_msg, 0);

zmq_msg_close(&nb_msg);

fprintf(stdout, "recieved nb %u\n*, nb);

zmgq_msg_init_size(&resp_msg, sizeof(uint8 t));
memset(zmg_msg_data(&resp_msg), 0, sizeof(uint8_t));
zmq_send(qgskt, &resp _msg, 0);
zmq_msg_close(&resp_msg);

}

return NULL;

XRERBE, N7 AR .
static void *
worker_thread (void *arg) {
void *context = arg;
void *worker = zmg_socket (context, ZMQ_REP);
assert (worker);



int rc;
rc = zmqg_connect (worker, *"ipc://worker™);
assert (rc == 0);

void *broadcast = zmg_socket (context, ZMQ PUB);
assert (broadcast);

rc = zmqg_bind (broadcast, "ipc://publish™);
assert (rc == 0);

whille (1) {

char *partl = s recv (worker);

char *part2 = s _recv (worker);

printf ("Worker got [%s][%s]\n", partl, part2);
s_sendmore (broadcast, "'msg™);

s_sendmore (broadcast, partl);

s_send (broadcast, part2);

free (partl);

free (part2);

s_send (worker, "OK"™);

¥
return NULL;

e, ZNHREFEN 7Rz SR, EfE OMQ/2.0x AT PR B 1
HA A E (fix) £ OMQ/2.1x 1o AR A IR H R, 2 MR e T REF .

REBEHPER (context)

OMQ N AR e MBIl — 5 (context) FH4f, ARG R B REIEERET. H C
BERWAMA zmg_init(3). ERERES, RABEIEIEH - S U
SN -HER A EREFNE RS CRIERENNERE LR, X EEE RS
ML BRI T iE. MREEITH, BREAHANE R, BEIME S oMQ #l+
(instance) . WRXFERAEER, 17, HUAEICHE: ER0ERTFAREAGIRH—X
zma_init(3), 7EFFEFRLLE A% zmg_term(3).

WERARTEREH] forkQ) RGEHAT, SRR Ee B O 5. WRME R PRI
H zma_init(3) A fork(), TR RS EANTH QTR —BORUL WRIRE L
TRV, IR A 7 ARSI HI AT 1.
TR

ORI RE BRI # s TS SRSAREAR. HEFREE Python X
FERE S M OMQ IS, =[H] (stuff) & HZNFER. (HE2LREH CinFR, WRR



DX, RLAVNOHRRE, S, Retaib e, &N AP ARE,
PSRRI E R

AT EROLHZE OMQ MR IPHE, BRTME . EignE, BIRMEH.

o v MKE zmag_msg_close(3), XARIELEEHHITHE S
WIRSARIEFEAT I IR MIR 2 B, AT RE MR R T TR I S R 5
o NRIEHFERFMIA R, KMIRIIEET, RERHKE zmg_term(3). X FERIER 11

=
Hlo

£ OMQ MR A 2.0.x KILUVLRTI M A, K% zmqg_close(3), o #
zmaq_term(3),8E B 27 A E A& FEURINA O A KIENTE B E K. €& OMQ H
fI— NG, (R CEAE 2.1 M UUJE R i stk T,

FERRAS 2.1.x 1, dn AR 26 % zma_term(3) I &7 T E#7, W4 S F oMQ
AR . BRI T SR, HERANE A A EAREEIE.

PR, AT B AR RIA N, BT B 718 AR A 1 X
sleep (1);

R NPT AAEX (dirty) R 7575, H2T OMQ JRA 2.0.x
PR MRIRERTTE T -

BRATAH A FE OMQ

RELE R 712478 OMQ, ikFATH B A A H OMQ XA A & .

w4, AR % BRI ARG skt e [ 4%, Bl 2 R, siE R HiEM . R
LI RN R E I GRS B 7 TAE . — ST & N A8 S B BB 7= 5, BAR 2 i i
AR TCP 5 UDP i G/ dh o IXSE P AR R ASHE,  E & AT A —Fh ] FE(1)
JARKIEHEE S A KETAFAE B GIRKIIAIE

IEBATRES HEATFI ARG TCP B P& K& 7 (pieces) I Frid 458 AL i il
o ATATAT LU SRR (17 B R AR 2 ik DT AT 5 LA R B 2 KT il

&

o IRAVEFALEANAm T ? AEIRA TR IRE B ZE , Bl R IRATAE 5 & AL B /i 2
KRR G . BHEE S AN/t BV M IR E B TR e . R BIsiTiA/
i P AR e ORUE IR T

o IATERALHEBNZ (dynamic) &7y, R 2 B L K70 7 BATE Rl o0« 2
Hedsas «, JFRUE RS S A RERR S ? R BAVEIC RS SR IELBIR S H 2B &
AT AZAE RS JURD A 21 EE i 4



o IRATFELE FEMRIRHE? IAINAZ ERE AR A REW T IS, @R X
i, BE/NEOTH B RENE S R RE S 1E A KRS P e T RO SR A R ik

® IR ERAFIAEAHLEMR? A R AR B BB IR, S EIRA TR B A K
270 FATRLZ KU 4 e e 2

® FATEFAEEZIEIEE? BAINZFR B S, sSEEREFAOE, 23 W AT
SRR SRR — R LA IR B AR BR T WIERIXANEA S B s B A 82

® WURBAITEAF MM LEARALRE 2T R HAE TCP 88?8 fEH 1pve?3dl]
i ELEL G N R 7 B XA PG AT I ?

o IRATERHEBEATES H1 7 A TRERSAEARIR AV B AE B 2 MENUT (peer) H 2314
REMS LN B KA RN SR ?

® IRAVERE 5 —Fhil 5 9w N FHFE PP R 20 ? JRATE B SRR B P SGE 2 4T Rl —
ANEE? AR, BATEF RN CRIE R BN E AR ? W%, JATERERE
PRAEIE 42

o IRAVERIREHE A RENSE AR RS R IR BEHR? BATTEEPAAT 15 5 20 itd P B 28 L e 2
A B A 22 B RGNS, AR EZER?

o RAVEFACEMKEIR? JATEER, Hul, Hihameq], 54 fikw?

F—ANE M FFJETE Hadoop Zookeeper 7E H 3% src/c/src/zookeeper.c. N C
ES9EE N R P 0. & 3200 1TRIAFL (mystery), TC1ER TR
(unducmented) ,%& ' -HR %5 28 4B . REIVERER FAE M2 R AL
poll(), 1A select(). fHAZ, 52 b3 G NAZAE FH —ANiE 17 A% 38 2 AU BRI
BRI KT —AH (team) kUL, —i X — I (IS IXFERE T R R XIRAMER

Piece A

Piece B

Figure 7 - Messaging as it starts
HREEMMIE AW EZMHKEEZE? MEAR AL E T EX WA,
MR AR B AR A TCP BHeT, XA IR 7 iR i o S — K e 41 v

.

& oem



1 1] 7L o

JER A R SR B RN O 2 R G AR IR A, Xt vt A 4 B T
WA, I R WEBHE SRR, &5, ARENEISNIEE. £ 2006
&, iMatix AFBET EZOE BTN (AMQP) , B4 5 T B IR R A G
S M CE SN S R RGN M E B (AMQP) LEAIfih (design) #f
BAEMEL, EREEEZ, B5t, M. FMEMEHEIURRRTE, el 5Hn
RN th AN 22 35t AORRE IR 25 M) 75 22 LA H ARO[

REWEIIH, W AMQP, 2l LL—Fim] LU & A 75 20 X — R 51 il 7
IR =AM S, “ A aREE (broker) [ fefShk, B HAHERL . XS T — A%
JU-R S5 AR I, B PR — AR IE A R — RPN AR PR L s, =N
FIREFP BES 5 AR REAE X 135

o T A2 e 6 Hi WY 1) B A R Y R 4 (1 52 e Pk o (ELR U 3 T o [e) AR 10 2 2145
Zookeeper XA i L2 ik AR ERYE, WAL ERRE I — NN R RIAE T
(box) FI—ANH7 B e e —A> e TR AQ LT I3 AR R AU — AN K B S ML an SR Ap
SCRFIUE, BATATDASEINEE = A, SH=A, HPUA R, IfflE S bsi i r%. A
R T . EONE T EZMBER, BREER, ELMHEHTERB (break) .

—A e (R A AL R B H SRR . VR AT AN 1 A a4
B, HENIS T ER AR VR — MERET EAT. RFENLT (boxes) , Jf HARFRE
#FMILT, RFENPRE RN 7. KRG AR BB N R 7 A IR
AL S LR R I TR R 58 Al o

RIE, /NRE R R RN R TR P BN R B8 1 o BEAAR AT G 28 e, 2 5 KR
BEIABETH RIIREF o BREMATREAT MR AE, FSHEI9M. BRI JELIZES (R AR
Feo BCEAATEI T B TR, IF &I R MBR T 85110, & 5 K AR
MR TN IR Y o X B FIEGF 1L, 7T el 2 AT A2 BN B Ik e
TR B RS2 R .
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zmg_socket(3),zmqg_close(3)) .

o R EEEHY, e EEH, AL EME (FF
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o HidfIE OMQ SMEKHIERE, € OMQ B TFIHRAMLE

o i {EERLT FEAEGH BoRMEIEEIE (EF zmqg_send(3), zmqg_recv(3)) .
EBAER:

void *mousetrap;

// Create socket for catching mice
mousetrap = zmg_socket (context, ZMQ PULL);

// Configure the socket

inté4_t jawsize = 10000;

zmq_setsockopt (mousetrap, ZMQ_HWM, &jawsize, sizeof
Jawsize);

// Plug socket into mouse hole
zmg_connect (mousetrap, "tcp://192.168.55.221:5001");

// Wait for juicy mouse to arrive
zmg_msg_t mouse;

zmg_msg_init (&mouse);

zmq_recv (mousetrap, &mouse, 0);
// Destroy the mouse
zmq_msg_close (&mouse);

// Destroy the socket
zmq_close (mousetrap);
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void *context;
context = zmqg_init (1);
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// Receive OMQ string from socket and convert into C string
static char *
s_recv (void *socket) {
zmg_msg_t message;
zmg_msg_init (&message);
zmg_recv (socket, &message, 0);
int size = zmg_msg_size (&message);
char *string = malloc (size + 1);
memcpy (string, zmq _msg_data (&message), size);
zmg_msg_close (&message);
string [size] = O;
return (string);



// Convert C string to @MQ string and send to socket

static

int

s_send (void *socket, char *string) {
int rc;
zmg_msg_t message;
zmg_msg_init_size (&message, strlen (string));
memcpy (zmg_msg_data (&message), string, strlen
(string));

rc =

zmg_send (socket, &message, 0);

assert (Irc);
zmq_msg_close (&message);
return (rc);
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AE, ZFERERER AR, EREMFTRAEE, FlUnERE —1 PULL &7
F—A> PUB . LA Bthr, (HREAGE. WRRE TR, IRIE5HHS
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Reading from multiple sockets
This version uses a simple recv loop

#include "'zhelpers.h"

int main (int argc, char *argv[])

{

// Prepare our context and sockets
void *context = zmg_init (1);

// Connect to task ventilator
void *receiver = zmg_socket (context, ZMQ PULL);
zmq_connect (receiver, "tcp://localhost:5557");

// Connect to weather server

void *subscriber = zmqg_socket (context, ZMQ SUB);
zmq_connect (subscriber, “tcp://localhost:5556");
zmq_setsockopt (subscriber, ZMQ_SUBSCRIBE, 10001 **, 6);

// Process messages from both sockets



// We prioritize traffic from the task ventilator
while (1) {
// Process any waiting tasks
int rc;
for (rc = 0; Irc; ) {
zmg_msg_t task;
zmg_msg_init (&task);
iT ((rc = zmg_recv (receiver, &task, ZMQ _NOBLOCK))
==0) {
// process task
}
zmq_msg_close (&task);
}
// Process any waiting weather updates
for (rc = 0; Irc; ) {
zmgq_msg_t update;
zmg_msg_init (&update);
iT ((rc = zmg_recv (subscriber, &update,
ZMQ _NOBLOCK)) == 0) {
// process weather update
}
zmq_msg_close (&update);
}
// No activity, so sleep for 1 msec
struct timespec t;
t.tv_sec = 0O;
t.tv_nsec = 1000000;
nanosleep (&t, NULL);
}
// We never get here but clean up anyhow
zmq_close (receiver);
zmq_close (subscriber);
zmq_term (context);
return O;

XA TR PSS — 2 BB IR AR 1) CHBA T B AR A B I, RARTE 752
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//

// Reading from multiple sockets
// This version uses zmg_poll()
//

#include "'zhelpers.h"

int main (int argc, char *argv[])
void *context = zmg_init (1);

// Connect to task ventilator
void *receiver = zmg_socket (context, ZMQ PULL);
zmq_connect (receiver, "tcp://localhost:5557");

// Connect to weather server

void *subscriber = zmqg_socket (context, ZMQ SUB);
zmqg_connect (subscriber, “tcp://localhost:5556");
zmq_setsockopt (subscriber, ZMQ_SUBSCRIBE, 10001 **, 6);

// Initialize poll set
zmg_pollitem_t items [] = {
{ receiver, 0, ZMQ POLLIN, O },
{ subscriber, 0, ZMQ _POLLIN, O }
}:
// Process messages from both sockets
while (1) {
zmg_msg_t message;
zmqg_poll (items, 2, -1);
iT (items [0].revents & ZMQ_POLLIN) {
zmg_msg_init (&message);
zmq_recv (receiver, &message, 0);
// Process task
zmq_msg_close (&message);
ks
it (items [1]-revents & ZMQ_POLLIN) {
zmg_msg_init (&message);
zmq_recv (subscriber, &message, 0);
// Process weather update
zmq_msg_close (&message);
ks
ks

// We never get here
zmg_close (receiver);



zmg_close (subscriber);
zmg_term (context);
return O;
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void *context = zmg_init (1);
assert (context);

void *socket = zmg_socket (context, ZMQ_REP);
assert (socket);

int rc;
rc = zmq_bind (socket, *“tcp://*:5555");
assert (rc == 0);
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void *control = zmg_socket (context, ZMQ PUB);
zmq_bind (control, "“tcp://*:5559");

// Send Kkill signal to workers
zmg_msg_init _data (&message, "KILL™, 5);
zmg_send (control, &message, 0);
zmq_msg_close (&message);



Ventilator

PUSH
taslks
jmeEEEEEE= mEmEmEAREEEEEEEEE - | |
task ' task : task : |
v J v v :
PULL SUB PULL SUB PULL SUB
Worler Worler Worler :
PUSH PUSH PUSH i
result result result i
results :
 J l
PULL :
Sink :
PUB :
KILL signal
Figure 14 - Parallel Pipeline with Kill signalling
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//

// Task worker - design 2

// Adds pub-sub flow to receive and respond to kill signal
//

#include "'zhelpers.h™

int main (int argc, char *argv[])



void *context = zmg_init (1);

// Socket to receive messages on
void *receiver = zmg_socket (context, ZMQ PULL);
zmq_connect (receiver, "tcp://localhost:5557");

// Socket to send messages to
void *sender = zmg_socket (context, ZMQ_PUSH);
zmq_connect (sender, "“tcp://localhost:5558");

// Socket for control input

void *controller = zmg_socket (context, ZMQ SUB);
zmq_connect (controller, "tcp://localhost:5559");
zmq_setsockopt (controller, ZMQ SUBSCRIBE, ", 0);

// Process messages from receiver and controller
zmg_pollitem_t items [] = {

{ receiver, 0, ZMQ POLLIN, O },

{ controller, O, ZMQ _POLLIN, O }

}:
// Process messages from both sockets
while (1) {

zmg_msg_t message;

zmqg_poll (items, 2, -1);

iIT (items [0].revents & ZMQ_POLLIN) {
zmg_msg_init (&message);
zmq_recv (receiver, &message, 0);

// Process task

int workload; // Workload In msecs

struct timespec t;

sscanft ((char *) zmg_msg data (&message), "‘%d",
&workload) ;

t.tv_sec = 0O;

t.tv_nsec = workload * 1000000;

// Do the work
nanosleep (&t, NULL);

// Send results to sink
zmg_msg_init (&message);
zmg_send (sender, &message, 0);



// Simple progress indicator for the viewer
printf ('.");
fflush (stdout);

zmg_msg_close (&message);
ks
// Any waiting controller command acts as "KILL"
ifT (items [1].revents & ZMQ_POLLIN)

break; // Exit loop

}
// Finished

zmq_close (receiver);
zmq_close (sender);
zmq_close (controller);
zmq_term (context);
return O;

RGBT YT SN IR . HETK T REES, B D KILL 24 A 1
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//
// Task sink - design 2

// Adds pub-sub flow to send kill signal to workers
//

#include "'zhelpers.h™
int main (int argc, char *argv[])
void *context = zmg_init (1);
// Socket to receive messages on
void *receiver = zmg_socket (context, ZMQ PULL);
zmq_bind (receiver, "tcp://*:5558");
// Socket for worker control
void *controller = zmqg_socket (context, ZMQ PUB);
zmq_bind (controller, "tcp://*:5559");
// Wait for start of batch
char *string = s_recv (receiver);

free (string);

// Start our clock now



struct timeval tstart;
gettimeofday (&tstart, NULL);

// Process 100 confirmations
int task nbr;
int total _msec = 0; // Total calculated cost in msecs
for (task nbr = 0; task nbr < 100; task nbr++) {
char *string = s_recv (receiver);
free (string);
ifT ((task nbr /7 10) * 10 == task_nbr)

printf (':');
else
printf ('.");

fflush (stdout);
ks
// Calculate and report duration of batch
struct timeval tend, tdiff;
gettimeofday (&tend, NULL);

if (tend.tv_usec < tstart.tv_usec) {
tdiff.tv_sec = tend.tv_sec - tstart.tv_sec - 1;
tdiff.tv_usec = 1000000 + tend.tv_usec -

tstart.tv_usec;

}

}
else {
tdiff.tv_sec = tend.tv_sec - tstart.tv_sec;
tdiff.tv_usec = tend.tv_usec - tstart.tv_usec;
}

total msec = tdiff.tv_sec * 1000 + tdiff.tv_usec / 1000;
printf ("Total elapsed time: %d msec\n", total _msec);

// Send Kill signal to workers
s_send (controller, "KILL™);

// Finished
sleep (1); // Give OMQ time to deliver

zmq_close (receiver);
zmq_close (controller);
zmq_term (context);
return O;
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zmg_send (socket, &message, ZMQ_SNDMORE);
é&é_send (socket, &message, ZMQ_SNDMORE);
é&é_send (socket, &message, 0);
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whille (1) {
zmg_msg_t message;
zmg_msg_init (&message);
zmq_recv (socket, &message, 0);
// Process the message part
zmq_msg_close (&message);
int64_t more;
size_t more_size = sizeof (more);
zmq_getsockopt (socket, ZMQ_RCVMORE, &more, &more_size);
it (Imore)
break; // Last message part
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//

// \Weather proxy device
//

#include "'zhelpers.h”

int main (int argc, char *argv[])
void *context = zmg_init (1);

// This is where the weather server sits
void *frontend = zmqg_socket (context, ZMQ _SUB);
zmq_connect (frontend, "tcp://192.168.55.210:5556");

// This is our public endpoint for subscribers
void *backend = zmg_socket (context, ZMQ_ PUB);
zmq_bind (backend, ""tcp://10.1.1.0:8100");

// Subscribe on everything
zmq_setsockopt (frontend, ZMQ_ SUBSCRIBE, "', 0);

// Shunt messages out to our own subscribers
while (1) {
whille (1) {
zmg_msg_t message;
int64_t more;

// Process all parts of the message

zmg_msg_init (&message);

zmq_recv (frontend, &message, 0);

size_t more_size = sizeof (more);

zmq_getsockopt (frontend, ZMQ RCVMORE, &more,
&more_size);

zmq_send (backend, &message, more? ZMQ_SNDMORE:

0);
zmq_msg_close (&message);
iT (Imore)
break; // Last message part
ks
ks

zmg_close (frontend);



zmg_close (backend);
zmg_term (context);
return O;
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#
# Request-reply client in Python
# Connects REQ socket to tcp://localhost:5559



# Sends "Hello"™ to server, expects "World"™ back
#
import zmq

# Prepare our context and sockets
context = zmg.Context()

socket = context.socket(zmq.REQ)
socket.connect(*"tcp://localhost:5559")

# Do 10 requests, waiting each time for a response
for request in range(l1,10):

socket.send("'Hello™)

message = socket.recv()

print "Received reply ", request, "[", message, "]"

examples/Python/rrclient.py

All languages

#
# Request-reply service in Python

# Connects REP socket to tcp://localhost:5560

# Expects "Hello"™ from client, replies with "World"
#

i

mport zmqg

context = zmg.Context()
socket = context.socket(zmq-REP)
socket.connect(*"tcp://1ocalhost:5560"")

while True:
message = socket.recv()
print "Received request: ", message
socket.send("'World'™)

KM CilEFE SRR . RTUERE RS EX4H:

//

// Simple request-reply broker
//

#include "zhelpers.h"

int main (int argc, char *argv[])

{

// Prepare our context and sockets


javascript:;�

void *context = zmg_init (1);

void *frontend = zmg_socket (context, ZMQ_XREP);
void *backend = zmg_socket (context, ZMQ_ XREQ);
zmq_bind (frontend, "“tcp://*:5559");

zmq_bind (backend, '‘tcp://*:5560");

// Initialize poll set
zmg_pollitem_t items [] = {
{ frontend, 0, ZMQ POLLIN, O },
{ backend, 0, ZMQ_POLLIN, O }

}:
// Switch messages between sockets
while (1) {
zmg_msg_t message;
inté4_t more; // Multipart detection

zmqg_poll (items, 2, -1);
iT (items [0].revents & ZMQ_POLLIN) {
while (1) {
// Process all parts of the message
zmg_msg_init (&message);
zmq_recv (frontend, &message, 0);
size_t more_size = sizeof (more);
zmq_getsockopt (frontend, ZMQ_RCVMORE, &more,
&more_size);

zmqg_send (backend, &message, more? ZMQ_SNDMORE:

0);
zmq_msg_close (&message);
it (Imore)
break; // Last message part
ks
ks
ifT (items [1].revents & ZMQ _POLLIN) {
while (1) {

// Process all parts of the message

zmg_msg_init (&message);

zmq_recv (backend, &message, 0);

size_t more_size = sizeof (more);

zmq_getsockopt (backend, ZMQ_RCVMORE, &more,
&more_size);

zmq_send (frontend, &message, more?
ZMQ_SNDMORE: 0);

zmq_msg_close (&message);

iT (Imore)



break; // Last message part

ks
ks
// We never get here but clean up anyhow
zmq_close (frontend);
zmq_close (backend);
zmq_term (context);
return O;
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zmq_device (ZMQ_QUEUE, frontend, backend);
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//

// Simple message queuing broker

// Same as request-reply broker but using QUEUE device
//

#include "'zhelpers.h”

int main (int argc, char *argv[])

{

void *context = zmg_init (1);

// Socket facing clients
void *frontend = zmg_socket (context, ZMQ_XREP);
zmq_bind (frontend, '“tcp://*:5559");

// Socket facing services
void *backend = zmg_socket (context, ZMQ_ XREQ);
zmq_bind (backend, "‘tcp://*:5560");

// Start built-in device
zmq_device (ZMQ_QUEUE, frontend, backend);

// We never get here...
zmq_close (frontend);
zmq_close (backend);
zmq_term (context);
return O;
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//

// Multithreaded Hello World server
//

#include "'zhelpers.h™

static void *
worker_routine (void *context) {
// Socket to talk to dispatcher
void *receiver = zmg_socket (context, ZMQ REP);



}

zmq_connect (receiver, "inproc://workers™);

while (1) {
char *string = s_recv (receiver);
printf ('Received request: [%s]\n", string);
free (string);
// Do some “work*®
sleep (1);
// Send reply back to client
s_send (receiver, "World™);

ks
return (NULL);

int main O {

// Prepare our context and sockets
void *context = zmg_init (1);

// Socket to talk to clients
void *clients = zmg_socket (context, ZMQ_ XREP);
zmq_bind (clients, "tcp://*:5555");

// Socket to talk to workers
void *workers = zmg_socket (context, ZMQ_ XREQ);

zmg_bind (workers, "inproc://workers');.... 4 B —NER
7, BRI
// Launch pool of worker threads
int thread nbr;
for (thread _nbr = 0; thread _nbr != 5; thread nbr++) {
pthread_t worker;
pthread_create (&worker, NULL, worker_routine,
context);

}

// Connect work threads to client threads via a queue
zmq_device (ZMQ_QUEUE, clients, workers);

// We never get here but clean up anyhow
zmq_close (clients);

zmq_close (workers);

zmq_term (context);

return O;
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//

// Multithreaded relay
//

#include "'zhelpers.h™

static void *
stepl (void *context) {
// Signal downstream to step 2
void *sender = zmg_socket (context, ZMQ_PAIR);
zmqg_connect (sender, "inproc://step2™);
s_send (sender, '");

return NULL;
b

static void *
step2 (void *context) {



// Bind to inproc: endpoint, then start upstream thread
void *receiver = zmg_socket (context, ZMQ_PAIR);
zmq_bind (receiver, 'inproc://step2™);

pthread_t thread;

pthread_create (&thread, NULL, stepl, context);

// Wait for signal
char *string = s_recv (receiver);
free (string);

// Signal downstream to step 3

void *sender = zmg_socket (context, ZMQ_PAIR);
zmqg_connect (sender, "inproc://step3™);

s_send (sender, '");

return NULL;
¥

int main O {
void *context = zmg_init (1);

// Bind to inproc: endpoint, then start upstream thread
void *receiver = zmg_socket (context, ZMQ_ PAIR);
zmq_bind (receiver, "inproc://step3™);

pthread_t thread;

pthread_create (&thread, NULL, step2, context);

// Wait for signal
char *string = s_recv (receiver);
free (string);

printf ('Test successful!\n™);
zmq_close (receiver);

zmq_term (context);

return O;
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// Synchronized publisher

//



#include "'zhelpers.h”

// We wait for 10 subscribers
#define SUBSCRIBERS EXPECTED 10

int main O {
void *context = zmg_init (1);

// Socket to talk to clients
void *publisher = zmg_socket (context, ZMQ PUB);
zmq_bind (publisher, "tcp://*:5561");

// Socket to receive signals
void *syncservice = zmg_socket (context, ZMQ _REP);
zmq_bind (syncservice, "tcp://*:5562");

// Get synchronization from subscribers
int subscribers = 0;
while (subscribers < SUBSCRIBERS EXPECTED) {
// - wait for synchronization request
char *string = s_recv (syncservice);
free (string);
// - send synchronization reply
s_send (syncservice, ");
subscribers++;
ks
// Now broadcast exactly 1M updates followed by END
int update_nbr;
for (update _nbr = 0; update_nbr < 1000000; update_nbr++)
s_send (publisher, "Rhubarb™);

s_send (publisher, "END™);

sleep (1); // Give 0OMQ/2.0.x time to flush
output

zmq_close (publisher);

zmq_term (context);

return O;
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Figure 23 -  Pub Sub Synchronization
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// Synchronized subscriber

#include "'zhelpers.h”

int main (int argc, char *argv[])

void *context = zmg_init (1);

// First, connect our subscriber socket

void *subscriber = zmqg_socket (context, ZMQ SUB);
zmg_connect (subscriber, “tcp://localhost:5561");
zmq_setsockopt (subscriber, ZMQ SUBSCRIBE, "', 0);

// Second, synchronize with publisher
void *syncclient = zmqg_socket (context, ZMQ REQ);
zmq_connect (syncclient, "“tcp://localhost:5562");

// - send a synchronization request
s_send (syncclient, ");

// - wait for synchronization reply
char *string = s_recv (syncclient);
free (string);



// Third, get our updates and report how many we got
int update_nbr = 0;
while (1) {
char *string = s_recv (subscriber);
iIfT (strcmp (string, "END™) == 0) {
free (string);
break;
ks
free (string);
update_nbr++;
ks
printf ('Received %d updates\n', update_nbr);

zmg_close (subscriber);
zmq_close (syncclient);

zmq_term (context);
return O;
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echo "'Starting subscribers...”
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void my free (void *data, void *hint)

{

free (data);
ks
// Send message from buffer, which we allocate and @MQ will
free for us
zmg_msg_t message;
zmg_msg_init _data (&message, buffer, 1000, my free, NULL);
zmgq_send (socket, &message, 0);
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Figure 24 - Sender boring the pants off receiver
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Figure 25 - Transient socket
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//
//
//
//

Frame 1 Key Subscription key

Frame 2 Data Actual message body

Figure 27 - Pubsub envelope with separate key
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Pubsub envelope publisher
Note that the zhelpers.h file also provides s _sendmore

#include "'zhelpers.h”

int main () {

// Prepare our context and publisher

void *context = zmg_init (1);

void *publisher = zmg_socket (context, ZMQ PUB);
zmq_bind (publisher, "tcp://*:5563");

whille (1) {
// Write two messages, each with an envelope and

content

//

s_sendmore (publisher, "A™);
s_send (publisher, "We don"t want to see this™);
s_sendmore (publisher, "B™);
s_send (publisher, "We would like to see this™);
sleep (1);

ks

// We never get here but clean up anyhow

zmq_close (publisher);

zmq_term (context);

return O;
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//
//

Pubsub envelope subscriber

#include "'zhelpers.h”

int main O {

// Prepare our context and subscriber

void *context = zmg_init (1);

void *subscriber = zmqg_socket (context, ZMQ SUB);
zmq_connect (subscriber, “tcp://localhost:5563");
zmq_setsockopt (subscriber, ZMQ SUBSCRIBE, "B"™, 1);

while (1) {
// Read envelope with address
char *address = s _recv (subscriber);
// Read message contents
char *contents = s_recv (subscriber);
printf ("[%s] %s\n", address, contents);
free (address);
free (contents);
ks
// We never get here but clean up anyhow
zmg_close (subscriber);
zmg_term (context);
return O;
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[B] We would like to see this
[B] We would like to see this
[B] We would like to see this
[B] We would like to see this
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Frame 1 Key Subscription key

Frame 2 Identity Address of publisher
Frame 3 Data Actual message body
Figure 28 - Pubsub envelope with sender address
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//

// Publisher for durable subscriber
//

#include "'zhelpers.h”

int main O {
void *context = zmg_init (1);

// Subscriber tells us when iIt"s ready here
void *sync = zmg_socket (context, ZMQ PULL);



zmg_bind (sync, "tcp://*:5564");

// We send updates via this socket
void *publisher = zmg_socket (context, ZMQ PUB);
zmq_bind (publisher, "tcp://*:5565");

// Wait for synchronization request
char *string = s _recv (sync);
free (string);

// Now broadcast exactly 10 updates with pause

int update_nbr;

for (update _nbr = 0; update _nbr < 10; update nbr++) {
char string [20];
sprintf (string, "Update %d', update _nbr);
s_send (publisher, string);

sleep (1);
ks
s_send (publisher, "END™);
sleep (1); // Give OMQ/2.0.x time to flush

output

zmq_close (sync);
zmq_close (publisher);
zmq_term (context);
return O;

XA BT

// Durable subscriber

#include "'zhelpers.h™

int main (int argc, char *argv[])

void *context = zmg_init (1);

// Connect our subscriber socket

void *subscriber = zmqg_socket (context, ZMQ SUB);
zmq_setsockopt (subscriber, ZMQ IDENTITY, "Hello™, 5);
zmq_setsockopt (subscriber, ZMQ SUBSCRIBE, "', 0);



zmq_connect (subscriber, “tcp://localhost:5565");

// Synchronize with publisher

void *sync = zmg_socket (context, ZMQ PUSH);
zmqg_connect (sync, "tcp://localhost:5564");
s_send (sync, ");

// Get updates, expect random Ctrl-C death
while (1) {
char *string = s_recv (subscriber);
printf ("%s\n", string);
ifT (strcmp (string, "END™) == 0) {
free (string);
break;

ks
free (string);

}

zmg_close (subscriber);
zmg_term (context);
return O;
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uinté4_t hwm = 2;
zmq_setsockopt (publisher, ZMQ _HWM, &hwm, sizeof (hwm));
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// Specify swap space in bytes
uinté4_t swap = 25000000;
zmq_setsockopt (publisher, ZMQ_SWAP, &swap, sizeof (swap));
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//

// Publisher for durable subscriber
//

#include "'zhelpers.h”

int main O {
void *context = zmg_init (1);



// Subscriber tells us when iIt"s ready here
void *sync = zmg_socket (context, ZMQ PULL);
zmq_bind (sync, "tcp://*:5564");

// We send updates via this socket
void *publisher = zmg_socket (context, ZMQ PUB);
zmq_bind (publisher, "tcp://*:5565");

// Prevent publisher overflow from slow subscribers
uinté4_t hwm = 1;
zmq_setsockopt (publisher, ZMQ_HWM, &hwm, sizeof (hwm));

// Specify swap space in bytes, this covers all
subscribers

uinté4_t swap = 25000000;

zmq_setsockopt (publisher, ZMQ SWAP, &swap, sizeof

(swap));

// Wait for synchronization request
char *string = s_recv (sync);
free (string);

// Now broadcast exactly 10 updates with pause

int update_nbr;

for (update _nbr = 0; update _nbr < 10; update nbr++) {
char string [20];
sprintf (string, "Update %d', update_nbr);
s_send (publisher, string);

sleep (1);
ks
s_send (publisher, "END™);
sleep (1); // Give 0OMQ/2.0.x time to flush
output

zmq_close (sync);
zmq_close (publisher);
zmq_term (context);
return O;
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Frame 1 Reply address 4—— Envelope
Frame 2 4— Empty message part
Frame 3 Data

Figure 29 - Single hop request-reply envelope
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(Next envelope will go here)

Frame 1 Reply address 4—— Envelope (XREP)
Frame 2 Reply address 4—— Envelope (XREP)
Frame 3 Reply address 4—— Envelope (XREP)
Frame 4 4—— Empty message part (REQ)
Frame5 Data

Figure 30 - Multihop request1eply envelope
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Client

REQ Data Client sends this
l "My identity is empty"
XREP uuID XREP invents UUID to
use as reply address
Service
Data
Figure 31 - XREP invents a UUID for transient sockets
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zmq setsockopt (socket,
Client “ZMQ_IDENTITY, "Lucy", 4);
REQ Data Client sends this

l "Hi, my name is Lucy"

XREP "Lucy' XREP uses identity of
client as reply address
Service
Data
Figure 32 - XREP uses identity if it knows it
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//

// Demonstrate identities as used by the request-reply
pattern. Run this

// programby itself. Note that the utility functionss_are
provided by

// zhelpers.h. Itgetsboring for everyone to keep repeating
this code.

//

#include "'zhelpers.h"



int main O {
void *context = zmg_init (1);

void *sink = zmg_socket (context, ZMQ_ XREP);
zmgq_bind (sink, "inproc://example™);

// First allow OMQ to set the i1dentity

void *anonymous = zmg_socket (context, ZMQ _REQ);
zmqg_connect (anonymous, 'inproc://example™);
s_send (anonymous, "XREP uses a generated UUID™);
s_dump (sink);

// Then set the identity ourself

void *identified = zmg_socket (context, ZMQ REQ);

zmq_setsockopt (identified, ZMQ IDENTITY, "Hello™, 5);

zmq_connect (identified, "inproc://example™);

s_send (identified, "XREP socket uses REQ"s socket
identity');

s_dump (sink);

zmq_close (anonymous);
zmq_close (identified);
zmq_term (context);
return O;
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[026] XREP uses a generated UUID
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[038] XREP socket uses REQ"s socket identity
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Client Send to "A" or "B"
ROUTER 0K, it's really XREP
DEALER DEALER Aka. XREQ
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Worker Worker
Figure 33 - Router to dealer custom routing
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//

// Custom routing Router to Dealer (XREP to XREQ)
//

#include "'zhelpers.h™

// We have two workers, here we copy the code, normally these

would

// run on different boxes...

//

void *worker_a (void *context) {
void *worker = zmg_socket (context, ZMQ_XREQ);
zmq_setsockopt (worker, ZMQ IDENTITY, "A™, 1);
zmq_connect (worker, "ipc://routing.ipc’™);



int total = O;
while (1) {
// We receive one part, with the workload
char *request = s_recv (worker);
int finished = (strcmp (request, "END"™) == 0);
free (request);
if (Finished) {
printf (A received: %d\n', total);
break;

}

total++;

ks
return (NULL);

}

void *worker_b (void *context) {
void *worker = zmg_socket (context, ZMQ_XREQ);
zmq_setsockopt (worker, ZMQ IDENTITY, "B, 1);
zmq_connect (worker, "ipc://routing.ipc’);

int total = O;
while (1) {
// We receive one part, with the workload
char *request = s_recv (worker);
int finished = (strcmp (request, "END"™) == 0);
free (request);
if (Finished) {
printf ("'B received: %d\n", total);
break;

}

total++;

ks
return (NULL);

}

int main O {
void *context = zmg_init (1);

void *client = zmg_socket (context, ZMQ_ XREP);
zmq_bind (client, "ipc://routing.ipc™);

pthread_t worker;
pthread _create (&worker, NULL, worker_a, context);



pthread create (&worker, NULL, worker_b, context);

// Wait for threads to stabilize
sleep (1);

// Send 10 tasks scattered to A twice as often as B
int task nbr;
srandom ((unsigned) time (NULL));
for (task nbr = 0; task _nbr < 10; task nbr++) {
// Send two message parts, first the address...
it (within (3) > 0)
s_sendmore (client, "A™);
else
s_sendmore (client, "B');

// And then the workload
s_send (client, "This is the workload™);

}

s_sendmore (client, "A™);
s_send (client, "END™);

s_sendmore (client, "B");
s_send (client, "END™);

sleep (1); // Give OMQ/2.0.x time to flush

output

zmg_close (client);
zmg_term (context);
return O;
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Frame 1 Address

Frame 2 Data

Figure 34 - Routing envelope for dealer
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Client Send to "A" or "B"

ROUTER 0K, it's really XREP

(1) Mama says Hi

l l (2) Router gives laundry
MAMA MAMA Aka. REQ
IIAII IIEII
Worker Worlker
Figure 35 — Router to mama custom routing
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//

// Custom routing Router to Mama (XREP to REQ)
//

#include "'zhelpers.h™

#define NBR_WORKERS 10

static void *
worker_thread (void *context) {
void *worker = zmg_socket (context, ZMQ_REQ);

// We use a string identity for ease here
s_set_id (worker);
zmq_connect (worker, "ipc://routing.ipc’);

int total = O;

whille (1) {
// Tell the router we"re ready for work
s_send (worker, "ready');

// Get workload from router, until finished
char *workload = s_recv (worker);



int finished = (strcmp (workload, "END™) == 0);
free (workload);
if (Finished) {
printf ('Processed: %d tasks\n', total);
break;

}

total++;

// Do some random work

struct timespec t;

t.tv_sec = 0O;

t.tv_nsec = within (100000000) + 1;
nanosleep (&t, NULL);

ks
return (NULL);

}

int main O {
void *context = zmg_init (1);
void *client = zmg_socket (context, ZMQ_XREP);
zmq_bind (client, "ipc://routing.ipc™);
srandom ((unsigned) time (NULL));

int worker_nbr;
for (worker_nbr = 0; worker_nbr < NBR_WORKERS;
worker_nbr++) {
pthread_t worker;
pthread create (&worker, NULL, worker_thread,
context);
ks
int task _nbr;
for (task_nbr =0; task_nbr < NBR_WORKERS * 10; task_nbr++)

// LRU worker is next waiting In queue
char *address = s_recv (client);

char *empty = s_recv (client);

free (empty);

char *ready = s _recv (client);

free (ready);

s_sendmore (client, address);

s_sendmore (client, ");

s_send (client, "This is the workload™);
free (address);



}

// Now ask mamas to shut down and report their results
for (worker_nbr = 0; worker_nbr < NBR_WORKERS;
worker_nbr++) {

char *address = s recv (client);

char *empty = s _recv (client);

free (empty);

char *ready = s recv (client);

free (ready);

s_sendmore (client, address);
s_sendmore (client, ");
s_send (client, "END");
free (address);
ks
sleep (1); // Give OMQ/2.0.x time to flush
output
zmq_close (client);
zmq_term (context);
return O;
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// Custom routing Router to Papa (XREP to REP)

//



#include "'zhelpers.h”

// Wewill do this all in one thread to emphasize the sequence
// of events...
int main O {

void *context = zmg_init (1);

void *client = zmg_socket (context, ZMQ_ XREP);
zmq_bind (client, "ipc://routing.ipc™);

void *worker = zmg_socket (context, ZMQ_REP);
zmq_setsockopt (worker, ZMQ IDENTITY, A", 1);
zmq_connect (worker, "ipc://routing.ipc’);

// Wait for sockets to stabilize
sleep (1);

// Send papa address, address stack, empty part, and
request

s_sendmore (client, "A™);

s_sendmore (client, 'address 3");

s_sendmore (client, 'address 2");

s_sendmore (client, 'address 1");

s_sendmore (client, ");

s_send (client, "This is the workload™);

// Worker should get just the workload
s_dump (worker);

// We don"t play with envelopes in the worker
s_send (worker, "This is the reply™);

// Now dump what we got off the XREP socket...
s _dump (client);

zmg_close (client);
zmg_term (context);
return O;

[020] This is the workload



[001] A

[009] address 3

[009] address 2

[009] address 1

[000]

[017] This is the reply
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Mama REQ
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Worker Worker Worker
Figure 39 - Basic request-reply
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Figure 40 — Extended request+reply
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Figure 41 - Extended requestreply with LRU
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//

// Least-recently used (LRU) queue device

// Clients and workers are shown here in-process
//

#include "'zhelpers.h™

#define NBR_CLIENTS 10
#define NBR_WORKERS 3

// A simple dequeue operation for queue implemented as array
#define DEQUEUE(g) memmove (&(q)[O0], &(q)[1]., sizeof (q) -

sizeof (q [0]))

// Basic request-reply client using REQ socket

//

static void *

client_thread (void *context) {
void *client = zmg_socket (context, ZMQ_REQ);
s_set_id (client); // Makes tracing easier
zmq_connect (client, "ipc://frontend.ipc');



// Send request, get reply
s_send (client, "HELLO™);
char *reply = s _recv (client);
printf ("Client: %s\n", reply);
free (reply);
return NULL;

ks

// Worker using REQ socket to do LRU routing

//

static void *

worker_thread (void *context) {
void *worker = zmg_socket (context, ZMQ_REQ);
s_set_i1d (worker); // Makes tracing easier
zmqg_connect (worker, "ipc://backend.ipc’™);

// Tell broker we"re ready for work
s_send (worker, "READY'™);

while (1) {
// Read and save all frames until we get an empty frame
// In this example there isonly 1 but 1t could be more
char *address = s_recv (worker);
char *empty = s_recv (worker);
assert (*empty == 0);
free (empty);

// Get request, send reply

char *request = s_recv (worker);
printf ("Worker: %s\n", request);
free (request);

s_sendmore (worker, address);
s_sendmore (worker, ");
s_send (worker, "OK™);
free (address);

¥
return NULL;

}

int main (int argc, char *argv[])

{

// Prepare our context and sockets



void *context = zmg_init (1);

void *frontend = zmg_socket (context, ZMQ_XREP);
void *backend = zmg_socket (context, ZMQ_ XREP);
zmq_bind (frontend, "ipc://frontend.ipc™);
zmq_bind (backend, *ipc://backend.ipc™);

int client nbr;
for (client_nbr = 0; client_nbr < NBR_CLIENTS;
client_nbr++) {
pthread_t client;
pthread create (&client, NULL, client_thread,
context);
ks
int worker_nbr;
for (worker_nbr = 0; worker_nbr < NBR_WORKERS;
worker_nbr++) {
pthread_t worker;
pthread create (&worker, NULL, worker_thread,
context);
ks
// Logic of LRU loop
// - Poll backend always, frontend only if 1+ worker ready
// - 1T worker replies, queue worker as ready and forward
reply
// to client if necessary
// - 1T client requests, pop next worker and send request
to It

// Queue of available workers
int available workers = 0;
char *worker_queue [10];

while (1) {

// Initialize poll set

zmg_pollitem_t items [] = {
// Always poll for worker activity on backend
{ backend, 0, ZMQ_POLLIN, O },
// Poll front-end only if we have available

workers

{ frontend, 0, ZMQ POLLIN, O }

}:

it (available_workers)
zmqg_poll (items, 2, -1);

else



//

address

J
]

zmqg_poll (items, 1, -1);

Handle worker activity on backend

(items [O].revents & ZMQ_POLLIN) {

// Queue worker address for LRU routing

char *worker_addr = s _recv (backend);

assert (available workers < NBR_WORKERS);
worker_queue [available_workers++] = worker_addr;

// Second frame is empty

char *empty = s_recv (backend);
assert (empty [0] == 0);

free (empty);

// Third frame is READY or else a client reply
char *client_addr = s_recv (backend);

// 1T client reply, send rest back to frontend
iIfT (strcmp (client_addr, "READY™) != 0) {
empty = s_recv (backend);
assert (empty [0] == 0);
free (empty);
char *reply = s_recv (backend);
s_sendmore (frontend, client_addr);
s_sendmore (frontend, ");
s_send (frontend, reply);
free (reply);
iIT (--client_nbr == 0)
break; // Exit after N messages

ks
free (client_addr);

T (items [1].revents & ZMQ POLLIN) {

// Now get next client request, route to LRU worker
// Client request is [address][empty][request]
char *client_addr = s _recv (frontend);

char *empty = s_recv (frontend);

assert (empty [0] == 0);

free (empty);

char *request = s_recv (frontend);

s_sendmore (backend, worker_queue [0]);
s_sendmore (backend, "'");



s_sendmore (backend, client_addr);
s_sendmore (backend, "');
s_send (backend, request);

free (client_addr);
free (request);

// Dequeue and drop the next worker address
free (worker_queue [0]);

DEQUEUE (worker_queue);

available workers--;

ks
ks
sleep (1);
zmq_close (frontend);
zmq_close (backend);
zmq_term (context);
return O;
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Frame 1 5 HELLO Data part

Figure 42 - Message that client sends

2 S £ T BB TR, BABIS S



Frame 1 6 CLIENT Identity of client

Frame 2 0 Empty message part
Frame 3 5 HELLO Data part
Figure 43 - Message coming in on frontend
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Frame 1 6 WORKER Identity of worker
Frame 2 0 Empty message part
Frame 3 6 CLIENT Identity of client
Frame 4 0 Empty message part
Frame 5 5 HELLO Data part

Figure 44 - Message sent to backend
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Figure 45 - Message delivered to worker
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whille (1) {
// Read and save all frames until we get an empty frame
// In this example there isonly 1 but 1t could be more
char *address = s _recv (worker);
char *empty = s _recv (worker);
assert (*empty == 0);
free (empty);

// Get request, send reply

char *request = s _recv (worker);
printf ("Worker: %s\n", request);
free (request);

s_sendmore (worker, address);
s_sendmore (worker, ");
s_send (worker, "OK'™);
free (address);
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while (O {



// Read and save all frames until we get an empty frame
// In this example there isonly 1 but 1t could be more
zmg_msg_t address;

zmg_msg_init (&address);

zmq_recv (worker, &address, 0);

zmg_msg_t empty;
zmg_msg_init (&empty);
zmg_recv (worker, &empty, 0);

// Get request, send reply

zmq_msg_t payload;

zmg_msg_init (&payload);

zmq_recv (worker, &payload, 0);

int char_nbr;

printf ("Worker: ');

for (char_nbr = 0; char_nbr < zmqg_msg_size (&payload);
char_nbr++)

printf (""%c", *(char *) (zmg_msg_data (&payload)

+ char_nbr));

printf ('\n"");

zmg_msg_init_size (&payload, 2);

memcpy (zmg_msg_data (&payload), "OK™, 2);

zmq_send (worker, &address, ZMQ_SNDMORE) ;
zmq_close (&address);
zmq_send (worker, &empty, ZMQ_SNDMORE) ;
zmq_close (&empty);
zmq_send (worker, &payload, 0);
zmq_close (&payload);

ks
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while (1) {
zmsg_t *zmsg = zmsg_recv (worker);
printf ("Worker: %s\n', zmsg body (zmsg));
zmsg_body set (zmsg, "OK™);
zmsg_send (&zmsg, worker);



}
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/*

zmsg.h
Multipart message class for example applications.

Follows the ZFL class conventions and is further developed
as the ZFL

zfl_msg class. See http://zfl.zeromg.org for more
details.

Copyright (c) 1991-2010 iMatix Corporation
<www . imatix.com>
Copyright other contributors as noted in the AUTHORS file.

This file is part of the ZeroMQ Guide:
http://zguide.zeromqg.org



This is free software; you can redistribute it and/or
modify it under the

terms of the GNU Lesser General Public License as published
by the Free

Software Foundation; either version 3 of the License, or
(at your option)

any later version.

This software is distributed in the hope that it will be
useful, but

WITHOUT ANY WARRANTY; without even the implied warranty
of MERCHANTABIL-

ITY or FITNESS FOR A PARTICULAR PURPOSE . See the GNU Lesser
General

Public License for more details.

You should have received a copy of the GNU Lesser General
Public License

along with this program. If not, see
<http://www.gnu.org/licenses/>.

*/

#ifndef _ ZMSG_H_INCLUDED___
#define _ ZMSG_H_INCLUDED___

#include "'zhelpers.h™

#ifdef _ cplusplus
extern "C" {
#endi T

// Opaque class structure
typedef struct zmsg t zmsg_t;

// Constructor and destructor
zmsg_t *zmsg_new (void);
void zmsg_destroy (zmsg_t **self _p);

// Receive and send message, wrapping new/destroy
zmsg_t *zmsg_recv (void *socket);
void zmsg_send (zmsg_t **self, void *socket);



// Report size of message
size_t zmsg_parts (zmsg_t *self);

// Read and set message body part as C string

char *zmsg_body (zmsg_t *self);

void zmsg_body set (zmsg_t *self, char *body);

void zmsg_body fmt (zmsg_t *self, char *format, ...);

// Generic push/pop message part off front
void zmsg_push (zmsg_t *self, char *part);
char *zmsg_pop (zmsg_t *self);

// Read and set message envelopes

char *zmsg _address (zmsg_t *self);

void zmsg_wrap (zmsg_t *self, char *address, char
*delim);

char *zmsg unwrap (zmsg_t *self);

// Dump message to stderr, for debugging and tracing
void zmsg_dump (zmsg_t *self);

// Selftest for the class
int zmsg_test (int verbose);

#ifdef _ cplusplus

}
#endif

#endif

// Pretty arbitrary limit on complexity of a message
#define ZMSG_MAX_PARTS 255

// Structure of our class
// We access these properties only via class methods

struct zmsg t {
// Part data follows message recv/send order
unsigned char
* part_data [ZMSG_MAX_ PARTS];
size_t part_size [ZMSG_MAX_ PARTS];
size_t _part_count;



// Constructor

zmsg_t *
zmsg_new (void)
{
zmsg_t
*selT;

selt = malloc (sizeof (zmsg_t));
memset (self, 0, sizeof (zmsg t));
return (self);

// Destructor

void
zmsg_destroy (zmsg_t **self_p)
{
assert (self _p);
it (*self p) {
zmsg_t *self = *self_p;

// Free message parts, if any
while (self->_part_count)
free (zmsg_pop (self));

// Free object structure
free (self);
*self_p = NULL;

// Formats 17-byte UUID as 33-char string starting with @
// Lets us print UUIDs as C strings and use them as addresses



//
static char *
s_encode_uuid (unsigned char *data)

{
static char
hex_char [] = "0123456789ABCDEF";
assert (data [0] == 0);
char *uuidstr = malloc (34);
uuidstr [O] = "@";
int byte nbr;
for (byte nbr = 0; byte nbr < 16; byte nbr++) {
uuidstr [byte nbr * 2 + 1] = hex_char [data [byte_ nbr
+ 1] >> 4];
uuidstr [byte_nbr * 2 + 2] = hex_char [data [byte_nbr
+ 1] & 15];
ks
uuidstr [33] = O;
return (uuidstr);
ks
//

// Formats 17-byte UUID as 33-char string starting with @
// Lets us print UUIDs as C strings and use them as addresses
//
static unsigned char *
s_decode_uuid (char *uuidstr)
{
static char
hex to bin [128] = {

=il =il =iy =il =il =il =l =l =l =il =l =l =l =il =il =il
/* */

=il =il =iy =il =il =il =l =l =l =il =l =l =l =il =il =il
/* */

=il =il =iy =il =il =il =l =l =l =il =l =l =l =il =il =il
/* */

0,1,2,3,4,5,6,7,8,9,-1,-1,-1,-1,-1,-1, /*
0..9 */

-1,10,11,22,13,14,15,-1,-1,-1,-1,-1,-1,-1,-1,-1,
/* A_.F */

=il =il =iy =il =il =il =l =l =l =il =l =l =l =il =il =il
/* */



-1,10,11,12,13,14,15,-1,-1,-1,-1,-1,-1,-1,-1,-1,
/* a..f */

-1,-1,-1,-1,-1,-1,-1,-1,-1,-1,-1,-1,-1,-1,-1,-1 }; /*
*/

assert (strlen (uuidstr) == 33);
assert (uuidstr [0] == "@%);
unsigned char *data = malloc (17);
int byte nbr;
data [0] = O;
for (byte nbr = 0; byte nbr < 16; byte nbr++)
data [byte nbr + 1]
= (hex_to_bin Juuidstr [byte nbr * 2 + 1] & 127]
<< 4)
+ (hex_to_bin [uuidstr [byte nbr * 2 + 2] & 127]);

return (data);

// Private helper function to store a single message part

static void
_set_part (zmsg_t *self, int part_nbr, unsigned char *data,
size_t size)

{
self-> part_size [part_nbr] = size;
self-> part_data [part_nbr] = malloc (size + 1);
memcpy (self->_part _data [part _nbr], data, size);
// Convert to C string if needed
self-> part _data [part_nbr][size] = O;

ks

//

// Receive message from socket
// Creates a new message and returns it
// Blocks on recv if socket is not ready for input

zmsg_t *



zmsg_recv (void *socket)

{
assert (socket);
zmsg_t *self = zmsg_new ();
while (1) {
zmg_msg_t message;
zmg_msg_init (&message);
iIT (zmg_recv (socket, &message, 0)) {
ifT (errno '= ETERM)
printf (E: %s\n", zmq_strerror (errno));
exit (1);
ks
// We handle OMQ UUIDs as printable strings
unsigned char *data = zmg_msg_data (&message);
size_ t size = zmg_msg_size (&message);
iIfT (size == 17 && data [0] == 0) {
// Store message part as string uuid
char *uuildstr = s_encode_uuid (data);
self-> part_size [self-> part_count] = strlen
(uuidstr);

self-> part_data [self-> part_count] = (unsigned

char *) uuidstr;

size);

self-> part_count++;

}

else
// Store this message part
_set_part (self, self-> part_count++, data,

zmq_msg_close (&message);
int64_t more;

size_t more_size = sizeof (more);
zmq_getsockopt (socket, ZMQ RCVMORE, &more,

&more_size);

}

iT (Imore)
break; // Last message part

return (self);



// Send message to socket
// Destroys message after sending

void

zmsg_send (zmsg_t **self _p, void *socket)

{

assert (self_p);

assert (*self _p);
assert (socket);

zmsg_t *self = *self _p;

int part_nbr;
for (part_nbr = 0; part_nbr < self->_ part_count;
part_nbr++) {

data);

}

// Could be improved to use zero-copy since we destroy
// the message parts after sending anyhow. ..
zmg_msg_t message;

// Unmangle OMQ identities for writing to the socket
unsigned char *data = self-> part_data [part_nbr];
size_ t size = self-> part_size [part_nbr];
iIT (size == 33 && data [0] == "0") {

unsigned char *uuidbin = s_decode_uuid ((char *)

zmgq_msg_init_size (&message, 17);
memcpy (zmg_msg_data (&message), uuidbin, 17);
free (uuidbin);
ks
else {
zmg_msg_init_size (&message, size);
memcpy (zmg_msg_data (&message), data, size);
ks
int rc = zmg_send (socket, &message,

part_nbr < self->_part_count - 1? ZMQ_SNDMORE: 0);
assert (rc == 0);
zmq_msg_close (&message);

zmsg_destroy (self _p);



// Report size of message

size t
zmsg_parts (zmsg_t *self)
{
return (self->_part_count);
ks
//

// Return pointer to message body, if any
// Caller should not modify the provided data

char *
zmsg_body (zmsg_t *self)
{

assert (self);

iIT (self->_part_count)
return ((char *) self->_part_data [self->_part_count
- 1D;
else
return (NULL);

// Set message body as copy of provided string
// 1T message is empty, creates a new message body

void
zmsg_body _set (zmsg_t *self, char *body)
{

assert (self);

assert (body);

iIT (self->_part_count) {
assert (self->_part_data [self-> part _count - 1]);
free (self->_part _data [self->_part _count - 1]);



}

else
self-> part_count = 1;

_set_part (self, self-> part _count - 1, (void *) body,
strlen (body));

// Set message body using printf format

// 1T message is empty, creates a new message body

// Hard-coded to max. 255 characters for this simplified
class

void
zmsg_body fmt (zmsg_t *self, char *format, ...)
{

char value [255 + 1];

va_list args;

assert (self);

va_start (args, format);

vsnprintf (value, 255, format, args);
va_end (args);

zmsg_body set (self, value);

// Push message part to front of message parts

void
zmsg_push (zmsg_t *self, char *part)
{
assert (self);
assert (part);
assert (self->_part_count < ZMSG_MAX_PARTS - 1);

// Move part stack up one element and insert new part
memmove (&self->_part data [1], &self-> part _data [0],
(ZMSG_MAX_PARTS - 1) * sizeof (unsigned char *));



memmove (&self->_part _size [1], &self-> part_size [0],
(ZMSG_MAX_PARTS - 1) * sizeof (size_t));

_set_part (self, 0, (void *) part, strlen (part));

self-> part_count += 1;

// Pop message part off front of message parts
// Caller should free returned string when finished with it

char *
zmsg_pop (zmsg_t *self)
{
assert (self);
assert (self->_part _count);

// Remove Tirst part and move part stack down one element

char *part = (char *) self-> part_data [0];

memmove (&self->_part data [0], &self-> part data [1],
(ZMSG_MAX_PARTS - 1) * sizeof (unsigned char *));

memmove (&self->_part _size [0], &self-> part_size [1],
(ZMSG_MAX_PARTS - 1) * sizeof (size_t));

self-> part_count--;

return (part);

// Return pointer to outer message address, if any
// Caller should not modify the provided data

char *
zmsg_address (zmsg_t *self)

{

assert (self);

iIT (self->_part_count)

return ((char *) self->_part _data [0]);
else

return (NULL);



// Wraps message in new address envelope
// 1T delim is not null, creates two-part envelope

void
zmsg_wrap (zmsg_t *self, char *address, char *delim)
{

assert (self);

assert (address);

// Push optional delimiter and then address
it (delim)

zmsg_push (self, delim);
zmsg_push (self, address);

// Unwraps outer message envelope and returns address
// Discards empty message part after address, if any
// Caller should free returned string when finished with it

char *
zmsg_unwrap (zmsg_t *self)

{

assert (self);

char *address = zmsg_pop (self);
ifT (*zmsg_address (self) == 0)

free (zmsg_pop (self));
return (address);

// Dump message to stderr, for debugging and tracing

void
zmsg_dump (zmsg_t *self)



int part_nbr;
for (part_nbr = 0; part_nbr < self->_ part_count;
part_nbr++) {
unsigned char *data = self-> part_data [part_nbr];
size_ t size = self-> part_size [part_nbr];

// Dump the message as text or binary
int Is_text = 1;
int char_nbr;
for (char_nbr = 0; char_nbr < size; char_nbr++)
ifT (data [char_nbr] < 32 || data [char_nbr] > 127)
is_text = 0;

fprintf (stderr, ""[%03d] ', (int) size);
for (char_nbr = 0; char_nbr < size; char_nbr++) {
iIT (is_text)
fprintf (stderr, "%c', data [char_nbr]);
else
fprintf (stderr, "%02X", (unsigned char) data
[char_nbr]);
ks
fprintf (stderr, "\n");

ks
fflush (stderr);

// Runs self test of class

int
zmsg_test (int verbose)
{
zmsg_t
*zmsg;
int rc;

printf (" * zmsg: *);
// Prepare our context and sockets

void *context = zmg_init (1);
void *output = zmg_socket (context, ZMQ_ XREQ);



rc = zmq_bind (output, "ipc://zmsg_selftest.ipc');
assert (rc == 0);

void *input = zmq_socket (context, ZMQ XREP);

rc = zmqg_connect (input, "ipc://zmsg_selftest.ipc’);
assert (rc == 0);

// Test send and receive of single-part message
zmsg = zmsg_hew ();

assert (zmsg);

zmsg_body set (zmsg, "Hello™);

assert (strcmp (zmsg_body (zmsg), "Hello™) == 0);
zmsg_send (&zmsg, output);

assert (zmsg == NULL);

zmsg = zmsg_recv (input);
assert (zmsg_parts (zmsg) == 2);
iT (verbose)
zmsg_dump (zmsg);
assert (strcmp (zmsg_body (zmsg), "Hello™) == 0);

// Test send and receive of multi-part message
zmsg = zmsg_hew ();
zmsg_body set (zmsg, "Hello™);

zmsg_wrap (zmsg, 'addressl', "'");
zmsg_wrap (zmsg, "address2', NULL);
assert (zmsg_parts (zmsg) == 4);

zmsg_send (&zmsg, output);

zmsg = zmsg_recv (input);
it (verbose)
zmsg_dump (zmsg);
assert (zmsg_parts (zmsg) == 5);
assert (strlen (zmsg_address (zmsg)) == 33);
free (zmsg_unwrap (zmsg));
assert (strcmp (zmsg_address (zmsg), "address2') == 0);
zmsg_body fmt (zmsg, "%c%s'™, *W®, "orld™);
zmsg_send (&zmsg, output);

zmsg = zmsg_recv (input);

free (zmsg_unwrap (zmsg));

assert (zmsg_parts (zmsg) == 4);

assert (strcmp (zmsg_body (zmsg), "World™) == 0);
char *part;

part = zmsg_unwrap (zmsg);



assert (strcmp (part, "address2'™) == 0);
free (part);

// Pull off address 1, check that empty part was dropped
part = zmsg_unwrap (zmsg);

assert (strcmp (part, "addressl'™) == 0);

assert (zmsg_parts (zmsg) == 1);

free (part);

// Check that message body was correctly modified
part = zmsg_pop (zmsg);

assert (strcmp (part, "World™) == 0);

assert (zmsg_parts (zmsg) == 0);

zmsg_destroy (&zmsg);
assert (zmsg == NULL);

printf ('0K\n™);
zmg_term (context);
return O;

examples/C/zmsg.c
XA %

//

// Test zmsg class
//

#include "'zhelpers.h"
#include ""zmsg.c"

int main (int argc, char *argv[])
{

zmsg_test (1);

return EXIT_SUCCESS;

AL IBATIRAM R, BT B — SR AR T 4% R OMQ AR B
F Y i — 4 E dumps:

[017] 20B60BC50DC16542C2A9AB7B01872F359D
[005] Hello



[017] 20B60BC50DC16542C2A9AB7B01872F359D
[008] address2
[008] addressl

[000]
[005] Hello
* zmsg: OK
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//

// Least-recently used (LRU) queue device
// Demonstrates use of the zmsg class

//

#include "'zhelpers.h”

#include ""zmsg.c™

#define NBR_CLIENTS 10
#define NBR_WORKERS 3

// A simple dequeue operation for queue implemented as array
#define DEQUEUE(g) memmove (&(q)[O0], &(q)[1]., sizeof (q) -

sizeof (q [0]))

// Basic request-reply client using REQ socket

//

static void *

client_thread (void *context) {
void *client = zmg_socket (context, ZMQ_REQ);
s_set_id (client); // Makes tracing easier
zmq_connect (client, "ipc://frontend.ipc');

// Send request, get reply
s_send (client, "HELLO™);
char *reply = s _recv (client);
printf ('Client: %s\n", reply);
free (reply);
return NULL;

ks

// Worker using REQ socket to do LRU routing
//
static void *



worker_thread (void *context) {
void *worker = zmg_socket (context, ZMQ_REQ);
s_set_i1d (worker); // Makes tracing easier
zmq_connect (worker, "ipc://backend.ipc'™);

// Tell broker we"re ready for work
s_send (worker, "READY'™);

while (1) {
zmsg_t *zmsg = zmsg_recv (worker);
printf (“"Worker: %s\n", zmsg_body (zmsg));
zmsg_body set (zmsg, "OK™);
zmsg_send (&zmsg, worker);
ks
return NULL;

}

int main (int argc, char *argv[])

{
// Prepare our context and sockets
void *context = zmg_init (1);
void *frontend = zmg_socket (context, ZMQ_XREP);
void *backend = zmg_socket (context, ZMQ_ XREP);
zmq_bind (frontend, "ipc://frontend.ipc™);
zmq_bind (backend, *ipc://backend.ipc™);

int client nbr;
for (client_nbr = 0; client_nbr < NBR_CLIENTS;
client_nbr++) {
pthread_t client;
pthread create (&client, NULL, client_thread,
context);
ks
int worker_nbr;
for (worker_nbr = 0; worker_nbr < NBR_WORKERS;
worker_nbr++) {
pthread_t worker;
pthread create (&worker, NULL, worker_thread,
context);
ks
// Logic of LRU loop
// - Poll backend always, frontend only if 1+ worker ready
// - 1T worker replies, queue worker as ready and forward
reply



//
//
to It

to client if necessary

- IT client requests, pop next worker and send request

// Queue of available workers
int available workers = 0;
char *worker_queue [NBR_WORKERS];

while (1) {

//

Initialize poll set

zmg_pollitem_t items [] = {

workers

(zmsg)

worker

j

// Always poll for worker activity on backend
{ backend, 0, ZMQ_POLLIN, O },
// Poll front-end only if we have available

{ frontend, 0, ZMQ POLLIN, O }

it (available_workers)

zmg_poll (items, 2, -1);

else

zmg_poll (items, 1, -1);

// Handle worker activity on backend
ifT (items [0].revents & ZMQ_POLLIN) {

J
]

zmsg_t *zmsg = zmsg_recv (backend);

// Use worker address for LRU routing

assert (available workers < NBR_WORKERS);
worker_queue [available_workers++] = zmsg_unwrap

// Forward message to client if It"s not a READY
if (strcmp (zmsg_address (zmsg), '""READY') == 0)
zmsg_destroy (&zmsg);
else {
zmsg_send (&zmsg, frontend);
iIT (--client_nbr == 0)
break; // Exit after N messages

}

T (items [1].revents & ZMQ POLLIN) {

// Now get next client request, route to next

stg_t *ZmSg = zmsg_recv (frontend);
zmsg_wrap (zmsg, worker_queue [0], "™);



zmsg_send (&zmsg, backend);

// Dequeue and drop the next worker address
free (worker_queue [0]);

DEQUEUE (worker_queue);

available workers--;

ks
ks
sleep (1);
zmq_close (frontend);
zmq_close (backend);
zmq_term (context);
return O;

}
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//
// Asynchronous client-to-server (XREQ to XREP)
//
// While this example runs In a single process, that is just
to make
// it easier to start and stop the example. Each task has
its own
// context and conceptually acts as a separate process.

#include ""zmsg.h"

// This is our client task

// It connects to the server, and then sends a request once
per second

// 1t collects responses as they arrive, and It prints them
out. We will

// runseveral client tasks inparallel, eachwithadifferent
random ID.

static void *
client_task (void *args)
{
void *context = zmg_init (1);
void *client = zmg_socket (context, ZMQ_XREQ);

// Generate printable identity for the client

char identity [5];

sprintf (identity, "%04X", randof (0x10000));

zmq_setsockopt (client, ZMQ_IDENTITY, identity, strlen
(identity));

zmq_connect (client, "tcp://localhost:5570");

zmg_pollitem _t iatems [] ={{client, O, ZMQ_POLLIN, O } };
int request_nbr = 0;
while (1) {
// Tick once per second, pulling in arriving messages
int centitick;
for (centitick = 0; centitick < 100; centitick++) {
zmg_poll (items, 1, 10000);
iT (items [0].revents & ZMQ_POLLIN) {



zmsg_t *zmsg = zmsg_recv (client);
printf ("%s: %s\n', identity, zmsg_ body
(zmsg));
zmsg_destroy (&zmsg);
ks
ks
zmsg_t *zmsg = zmsg_new (NULL);
zmsg_body fmt (zmsg, *‘request #%d", ++request_nbr);
zmsg_send (&zmsg, client);
ks
// Clean up and end task properly
zmq_close (client);
zmq_term (context);
return NULL;

// This is our server task

// 1t uses the multithreaded server model to deal requests
out to a pool

// of workers and route replies back to clients. One worker
can handle

// one request at a time but one client can talk to multiple
workers at

// once.

static void *server_worker (void *socket);

void *server_task (void *args)

{

void *context = zmg_init (1);

// Frontend socket talks to clients over TCP
void *frontend = zmg_socket (context, ZMQ_XREP);
zmq_bind (frontend, *“tcp://*:5570");

// Backend socket talks to workers over inproc
void *backend = zmg_socket (context, ZMQ_ XREQ);
zmq_bind (backend, "inproc://backend™);

// Launch pool of worker threads, precise number is not
critical



int thread nbr;
for (thread _nbr = 0; thread_nbr < 5; thread nbr++) {
pthread_t worker_thread;
pthread_create (&worker_thread, NULL, server_worker,
context);
}
// Connect backend to frontend via a queue device
// We could do this:
// zmq_device (ZMQ_QUEUE, frontend, backend);
// But doing i1t ourselves means we can debug this more
easily

// Switch messages between frontend and backend
while (1) {
zmg_pollitem_t items [] = {
{ frontend, 0, ZMQ POLLIN, O },
{ backend, 0, ZMQ_POLLIN, O }
}:
zmqg_poll (items, 2, -1);
iIT (items [0].revents & ZMQ_POLLIN) {
zmsg_t *msg = zmsg_recv (frontend);
//puts ("'Request from client:™);
//zmsg_dump (mnsg);
zmsg_send (&msg, backend);
ks
it (items [1]-revents & ZMQ_POLLIN) {
zmsg_t *msg = zmsg_recv (backend);
//puts ('Reply from worker:');
//zmsg_dump (mnsg);
zmsg_send (&msg, frontend);
ks
ks

zmq_close (frontend);
zmq_close (backend);
zmq_term (context);
return NULL;

}

// Accept a request and reply with the same text a random
number of

// times, with random delays between replies.

//

static void *

server_worker (void *context)



void *worker = zmg_socket (context, ZMQ_XREQ);
zmq_connect (worker, "inproc://backend™);

while (1) {
// The XREQ socket gives us the address envelope and
message
zmsg_t *msg = zmsg_recv (worker);
assert (zmsg_parts (msg) == 2);

// Send 0..4 replies back

int reply, replies = randof (5);

for (reply = 0; reply < replies; reply++) {
// Sleep for some fraction of a second
s_sleep (randof (1000) + 1);
zmsg_t *dup = zmsg_dup (msg);
zmsg_send (&dup, worker);

}
zmsg_destroy (&msgqg);

ks
zmq_close (worker);
return NULL;

}

// This main thread simply starts several clients, and a
server, and then

// waits for the server to finish.

//

int main (void)

{

s_version_assert (2, 1);

pthread_t client_thread;

pthread _create (&client_thread, NULL, client_task,
NULL);

pthread _create (&client_thread, NULL, client_task,
NULL);

pthread _create (&client_thread, NULL, client_task,
NULL);

pthread_t server_thread;

pthread _create (&server_thread, NULL, server_task,
NULL);

pthread _join (server_thread, NULL);



return O;
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//

// Cross-connected XREP sockets addressing each other
//

#include "'zhelpers.h™

int main O {
void *context = zmg_init (1);

void *worker = zmg_socket (context, ZMQ_ XREP);
zmq_setsockopt (worker, ZMQ_ IDENTITY, "WORKER™, 6);
zmq_bind (worker, *ipc://rtrouter.ipc’);

void *server = zmg_socket (context, ZMQ_XREP);
zmq_setsockopt (server, ZMQ IDENTITY, "SERVER™, 6);
zmqg_connect (server, "ipc://rtrouter.ipc’);

sleep (1);

s_sendmore (server, "WORKER™);
s_sendmore (server, ");

s_send (server, "send to worker™);
s_dump (worker);



s_sendmore (worker, '"SERVER™);

s_sendmore (worker, ");
s_send (worker, "'send to server™);
s_dump (server);

zmq_close (worker);
zmq_close (server);
zmq_term (context);
return O;
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XA EHRIGER:

//

// Broker peering simulation (part 1)
// Prototypes the state flow
//

#include "'zhelpers.h™
#include ""zmsg.c™

int main (int argc, char *argv [])

// First argument is this broker®s name

// Other arguments are our peers® names
//

iIf (argc < 2) {
printf ('syntax: peeringl me {you}...\n");
exit (EXIT_FAILURE);



}

char *self = argv [1];
printf ('l: preparing broker at %s...\n", self);
srandom ((unsigned) time (NULL));

//

Prepare our context and sockets

void *context = zmg_init (1);
char endpoint [256];

//

Bind statebe to endpoint

void *statebe = zmg_socket (context, ZMQ PUB);
snprintf (endpoint, 255, "ipc://%s-state.ipc’™, self);
int rc = zmg_bind (statebe, endpoint);

assert (rc == 0);

// Connect statefe to all peers

void *statefe = zmg_socket (context, ZMQ _SUB);
zmq_setsockopt (statefe, ZMQ _SUBSCRIBE, ***', 0);
int argn;

for (argn = 2; argn < argc; argn++) {

peer);

//
peers
//
//
whi

char *peer = argv [argn];
printf ('lI: connecting to state backend at “%s"\n",

snprintf (endpoint, 255, "ipc://%s-state.ipc’, peer);
rc = zmqg_connect (statefe, endpoint);
assert (rc == 0);

Send out status messages to peers, and collect from

The zmg_poll timeout defines our own heartbeating

le (1) {
// Initialize poll set
zmg_pollitem_t items [] = {
{ statefe, 0, ZMQ_POLLIN, O }
}:
// Poll for activity, or 1 second timeout
rc = zmqg_poll (items, 1, 1000000);
assert (rc >= 0);

// Handle incoming status message
ifT (items [0].revents & ZMQ_POLLIN) {
zmsg_t *zmsg = zmsg_recv (statefe);



printf ("%s - %s workers free\n",
zmsg_address (zmsg), zmsg_body (zmsg));

zmsg_destroy (&zmsg);

ks

else {
// Send random value for worker availability
zmsg_t *zmsg = zmsg_new ();
zmsg_body fmt (zmsg, "%d™, within (10));
// We stick our own address onto the envelope
zmsg_wrap (zmsg, self, NULL);
zmsg_send (&zmsg, statebe);

}
}

// We never get here but clean up anyhow
zmq_close (statefe);
zmq_term (context);
return EXIT_SUCCESS;
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// Broker peering simulation (part 2)
// Prototypes the request-reply flow
//

#include ""zmsg.c™

#define NBR_CLIENTS 10
#define NBR_WORKERS 3

// A simple dequeue operation for queue implemented as array
#define DEQUEUE(g) memmove (&(q)[O0], &(q)[1]., sizeof (q) -

sizeof (q [0]))

// Request-reply client using REQ socket

//

static void *

client_thread (void *context) {
void *client = zmg_socket (context, ZMQ_REQ);
zmq_connect (client, "inproc://localfe™);

zmsg_t *zmsg = zmsg_new ();
whille (1) {
// Send request, get reply
zmsg_body set (zmsg, ""HELLO™);
zmsg_send (&zmsg, client);
zmsg = zmsg_recv (client);
printf ('lI: client status: %s\n", zmsg_body (zmsg));



return (NULL);
ks

// Worker using REQ socket to do LRU routing

//

static void *

worker_thread (void *context) {
void *worker = zmg_socket (context, ZMQ_REQ);
zmq_connect (worker, "inproc://localbe™);

// Tell broker we"re ready for work
zmsg_t *zmsg = zmsg_new ();
zmsg_body set (zmsg, ""READY™);
zmsg_send (&zmsg, worker);

while (1) {
zmsg = zmsg_recv (worker);
// Do some “work*®
sleep (1);
zmsg_body fmt (zmsg, "OK - %04x', within (0x10000));
zmsg_send (&zmsg, worker);

ks
return (NULL);

}
int main (int argc, char *argv [])

// First argument is this broker®s name

// Other arguments are our peers® names

//

iIf (argc < 2) {
printf ('syntax: peering2 me {you}...\n");
exit (EXIT_FAILURE);

ks

char *self = argv [1];

printf ('l: preparing broker at %s...\n", self);

srandom ((unsigned) time (NULL));

// Prepare our context and sockets
void *context = zmg_init (1);
char endpoint [256];

// Bind cloud frontend to endpoint
void *cloudfe = zmg_socket (context, ZMQ_ XREP);



snprintf (endpoint, 255, "ipc://%s-cloud.ipc™, self);
zmq_setsockopt (cloudfe, ZMQ IDENTITY, self, strlen

(self));
int rc = zmg_bind (cloudfe, endpoint);
assert (rc == 0);

// Connect cloud backend to all peers
void *cloudbe = zmg_socket (context, ZMQ_ XREP);
zmq_setsockopt (cloudbe, ZMQ IDENTITY, self, strlen

(self));

int argn;
for (argn = 2; argn < argc; argn++) {
char *peer = argv [argn];
printf ('lI: connecting to cloud frontend at “%s*\n",
peer);
snprintf (endpoint, 255, "ipc://%s-cloud. ipc’, peer);
rc = zmqg_connect (cloudbe, endpoint);
assert (rc == 0);

}

// Prepare local frontend and backend

void *localfe = zmg_socket (context, ZMQ_ XREP);
zmq_bind (localfe, "inproc://localfe™);

void *localbe = zmg_socket (context, ZMQ_ XREP);
zmq_bind (localbe, "inproc://localbe™);

// Get user to tell us when we can start...
printf ("Press Enter when all brokers are started: ™);
getchar ();

// Start local workers
int worker_nbr;
for (worker_nbr = 0; worker_nbr < NBR_WORKERS;
worker_nbr++) {
pthread_t worker;
pthread create (&worker, NULL, worker_thread,
context);
ks
// Start local clients
int client nbr;
for (client_nbr = 0; client_nbr < NBR_CLIENTS;
client_nbr++) {
pthread_t client;



pthread create (&client, NULL, client_thread,
context);

}

// Interesting part
//

// Request-reply flow

// - Poll backends and process local/cloud replies

// - While worker available, route localfe to local or
cloud

// Queue of available workers
int capacity = O;
char *worker_queue [NBR_WORKERS];

while (1) {
zmg_pollitem_t backends [] = {
{ localbe, 0, ZMQ_POLLIN, O },
{ cloudbe, 0, ZMQ_POLLIN, O }
}:
// 1Tt we have no workers anyhow, wait indefinitely
rc = zmg_poll (backends, 2, capacity? 1000000: -1);
assert (rc >= 0);

// Handle reply from local worker

zmsg_t *zmsg = NULL;

iIT (backends [0]-revents & ZMQ POLLIN) {
zmsg = zmsg_recv (localbe);

assert (capacity < NBR_WORKERS);

// Use worker address for LRU routing

worker_queue [capacity++] = zmsg _unwrap (zmsg);

if (strcmp (zmsg_address (zmsg), '""READY') == 0)
zmsg_destroy (&zmsg); // Don"t route it

ks
// Or handle reply from peer broker
else

iT (backends [1]-revents & ZMQ POLLIN) {
zmsg = zmsg_recv (cloudbe);
// We don"t use peer broker address for anything
free (zmsg_unwrap (zmsg));



// Route reply to cloud if 1t"s addressed to a broker
for (argn = 2; zmsg && argn < argc; argn++) {
1T (strcmp (zmsg_address (zmsg), argv [argn]) ==

0)
zmsg_send (&zmsg, cloudfe);
ks
// Route reply to client if we still need to
it (zmsg)

zmsg_send (&zmsg, localfe);

// Now route as many clients requests as we can handle
//

while (capacity) {

zmg_pollitem _t frontends [] = {
{ localfe, 0, ZMQ_POLLIN, O },
{ cloudfe, 0, ZMQ_POLLIN, O }

}:

rc = zmqg_poll (frontends, 2, 0);

assert (rc >= 0);

int reroutable = 0O;

// We="ll do peer brokers first, to prevent

starvation

ifT (frontends [1].revents & ZMQ _POLLIN) {
zmsg = zmsg_recv (cloudfe);
reroutable = O;

ks

else

iT (frontends [0].revents & ZMQ _POLLIN) {
zmsg = zmsg_recv (localfe);
reroutable = 1;

ks

else
break; // No work, go back to backends

// 1T reroutable, send to cloud 20% of the time
// Herewe"d normally use cloud status information
//
ifT (reroutable && argc > 2 && within (6) == 0) {
// Route to random broker peer
int random_peer = within (argc - 2) + 2;
zmsg_wrap (zmsg, argv [random_peer], NULL);
zmsg_send (&zmsg, cloudbe);

}

else {



zmsg_wrap (zmsg, worker_queue [0], "™);
zmsg_send (&zmsg, localbe);

// Dequeue and drop the next worker address
free (worker_queue [0]);

DEQUEUE (worker_queue);

capacity--;

}
}

// We never get here but clean up anyhow
zmq_close (localbe);
zmq_close (cloudbe);
zmq_term (context);
return EXIT_SUCCESS;
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// Broker peering simulation (part 3)
// Prototypes the full flow of status and tasks



//
#include "'zhelpers.h”
#include ""zmsg.c™

#define NBR_CLIENTS 10
#define NBR_WORKERS 5

// A simple dequeue operation for queue implemented as array
#define DEQUEUE(g) memmove (&(q)[O0], &(q)[1]., sizeof (q) -

sizeof (q [0]))

// Request-reply client using REQ socket

// To simulate load, clients issue a burst of requests and

then

// sleep for a random period.

//

static void *

client_thread (void *context) {
int rc;
void *client = zmg_socket (context, ZMQ_REQ);
rc = zmqg_connect (client, "inproc://localfe™);
assert (rc == 0);
void *monitor = zmg_socket (context, ZMQ PUSH);
rc = zmqg_connect (monitor, *inproc://monitor™);
assert (rc == 0);

zmsg_t *zmsg = zmsg_new ();
while (1) {
sleep (within (5));

int burst = within (15);
while (burst--) {
// Send request with random hex ID
char task_id [5];
sprintf (task id, "%04X"™, within (0x10000));
zmsg_body set (zmsg, task id);
zmsg_send (&zmsg, client);

// Wait max ten seconds for a reply, then complain
zmg_pollitem_t pollset [1] = {

{ client, 0, ZMQ _POLLIN, O }
}:
rc = zmqg_poll (pollset, 1, 10 * 1000000);
assert (rc >= 0);



ifT (pollset [O].revents & ZMQ POLLIN) {
zmsg = zmsg_recv (client);
// Worker is supposed to answer us with our task

id
assert (strcmp (zmsg_body (zmsg), task id) ==
0);
ks
else {
zmsg = zmsg_new ();
zmsg_body_fmt (zmsg,
"E: CLIENT EXIT - lost task %s'", task id);
zmsg_send (&zmsg, monitor);
return (NULL);
ks
ks
ks

return (NULL);
ks

// Worker using REQ socket to do LRU routing

//

static void *

worker_thread (void *context) {
void *worker = zmg_socket (context, ZMQ_REQ);
int rc = zmg_connect (worker, *inproc://localbe™);
assert (rc == 0);

// Tell broker we"re ready for work
zmsg_t *zmsg = zmsg_new ();
zmsg_body set (zmsg, ""READY™);
zmsg_send (&zmsg, worker);

while (1) {
// Workers are busy for 0/1/2 seconds
zmsg = zmsg_recv (worker);
sleep (within (2));
zmsg_send (&zmsg, worker);

ks
return (NULL);

}

int main (int argc, char *argv [])

{

// First argument is this broker®s name



// Other arguments are our peers® names

//

s_version ();

iIf (argc < 2) {
printf ('syntax: peering3 me {you}...\n");
exit (EXIT_FAILURE);

ks

char *self = argv [1];

printf ('l: preparing broker at %s...\n", self);

srandom ((unsigned) time (NULL));

// Prepare our context and sockets
void *context = zmg_init (1);
char endpoint [256];

// Bind cloud frontend to endpoint

void *cloudfe = zmg_socket (context, ZMQ_ XREP);

snprintf (endpoint, 255, "ipc://%s-cloud.ipc™, self);

zmq_setsockopt (cloudfe, ZMQ IDENTITY, self, strlen
(self));

int rc = zmg_bind (cloudfe, endpoint);

assert (rc == 0);

// Bind state backend / publisher to endpoint

void *statebe = zmg_socket (context, ZMQ PUB);
snprintf (endpoint, 255, "ipc://%s-state.ipc’, self);
rc = zmg_bind (statebe, endpoint);

assert (rc == 0);

// Connect cloud backend to all peers
void *cloudbe = zmg_socket (context, ZMQ_ XREP);
zmq_setsockopt (cloudbe, ZMQ IDENTITY, self, strlen

(self));

int argn;
for (argn = 2; argn < argc; argn++) {
char *peer = argv [argn];
printf ('lI: connecting to cloud frontend at “%s*\n",
peer);
snprintf (endpoint, 255, "ipc://%s-cloud.ipc’, peer);
rc = zmqg_connect (cloudbe, endpoint);
assert (rc == 0);



// Connect statefe to all peers
void *statefe = zmg_socket (context, ZMQ SUB);
zmq_setsockopt (statefe, ZMQ _SUBSCRIBE, ***', 0);

for (argn = 2; argn < argc; argn++) {
char *peer = argv [argn];

printf ('lI: connecting to state backend at “%s"\n",
peer);
snprintf (endpoint, 255, "ipc://%s-state.ipc’, peer);
rc = zmqg_connect (statefe, endpoint);
assert (rc == 0);
ks

// Prepare local frontend and backend

void *localfe = zmg_socket (context, ZMQ_ XREP);
zmq_bind (localfe, "inproc://localfe™);

void *localbe = zmg_socket (context, ZMQ_ XREP);
zmq_bind (localbe, "inproc://localbe™);

// Prepare monitor socket
void *monitor = zmg_socket (context, ZMQ PULL);
zmq_bind (monitor, "inproc://monitor™);

// Start local workers
int worker_nbr;
for (worker_nbr = 0; worker_nbr < NBR_WORKERS;
worker_nbr++) {
pthread_t worker;
pthread create (&worker, NULL, worker_thread,
context);
ks
// Start local clients
int client nbr;
for (client_nbr = 0; client_nbr < NBR_CLIENTS;
client_nbr++) {
pthread _t client;
pthread create (&client, NULL, client_thread,
context);

}

// Interesting part
//

// Publish-subscribe flow



// - Poll statefe and process capacity updates

// - Each time capacity changes, broadcast new value
// Request-reply flow
// - Poll primary and process local/cloud replies

// - While worker available, route localfe to local or
cloud

// Queue of available workers
int local _capacity = O;
int cloud_capacity = 0O;
char *worker_queue [10];

while (1) {
zmg_pollitem_t primary [] = {

{ localbe, 0, ZMQ_POLLIN, O },
{ cloudbe, 0, ZMQ_POLLIN, O },
{ statefe, 0, ZMQ_POLLIN, O },
{ monitor, O, ZMQ POLLIN, O }

}:
// 1Tt we have no workers anyhow, wait indefinitely
rc = zmg_poll (primary, 4, local _capacity? 1000000:

-1);
assert (rc >= 0);
// Track if capacity changes during this iteration
int previous = local_capacity;
// Handle reply from local worker
zmsg_t *zmsg = NULL;
ifT (primary [O].revents & ZMQ POLLIN) {
assert (local _capacity < NBR_WORKERS);
// Use worker address for LRU routing
zmsg = zmsg_recv (localbe);
worker_queue [local _capacity++] = zmsg_unwrap
(zmsg) ;

if (strcmp (zmsg_address (zmsg), '""READY') == 0)
zmsg_destroy (&zmsg); // Don"t route it

ks
// Or handle reply from peer broker
else

ifT (primary [1].revents & ZMQ POLLIN) {
zmsg = zmsg_recv (cloudbe);
// We don"t use peer broker address for anything



free (zmsg_unwrap (zmsg));
ks
// Route reply to cloud if 1t"s addressed to a broker
for (argn = 2; zmsg && argn < argc; argn++) {

1T (strcmp (zmsg_address (zmsg), argv [argn]) ==

0)
zmsg_send (&zmsg, cloudfe);
ks
// Route reply to client if we still need to
it (zmsg)
zmsg_send (&zmsg, localfe);
// Handle capacity updates
ifT (primary [2].revents & ZMQ POLLIN) {
zmsg = zmsg_recv (statefe);
cloud_capacity = atoil (zmsg_body (zmsg));
zmsg_destroy (&zmsg);
ks
// Handle monitor message
ifT (primary [3].revents & ZMQ POLLIN) {
zmsg_t *zmsg = zmsg_recv (monitor);
printf ("%s\n', zmsg_body (zmsg));
zmsg_destroy (&zmsg);
ks
// Now route as many clients requests as we can handle
// - IT we have local capacity we poll both localfe
and cloudfe
// - 1T we have cloud capacity only, we poll just
localfe
// - Route any request locally if we can, else to cloud
//

while (local_capacity + cloud_capacity) {
zmg_pollitem _t secondary [] = {
{ localfe, 0, ZMQ_POLLIN, O },
{ cloudfe, 0, ZMQ_POLLIN, O }
}:
iT (local_capacity)
rc = zmqg_poll (secondary, 2, 0);
else
rc = zmqg_poll (secondary, 1, 0);
assert (rc >= 0);

iT (secondary [0].revents & ZMQ_POLLIN)



J
]

}
}

zmsg = zmsg_recv (localfe);
else
iT (secondary [1].revents & ZMQ_POLLIN)
zmsg = zmsg_recv (cloudfe);
else
break; // No work, go back to primary

if (local _capacity) {
zmsg_wrap (zmsg, worker_queue [0], "™);
zmsg_send (&zmsg, localbe);

// Dequeue and drop the next worker address
free (worker_queue [0]);

DEQUEUE (worker_queue);

local _capacity--;

ks

else {
// Route to random broker peer
printf ("lI: route request %s to cloud...\n",

zmsg_body (zmsg));

int random_peer = within (argc - 2) + 2;
zmsg_wrap (zmsg, argv [random_peer], NULL);
zmsg_send (&zmsg, cloudbe);

ks

T (local_capacity !'= previous) {

// Broadcast new capacity

zmsg_t *zmsg = zmsg_new ();

zmsg_body fmt (zmsg, "%d, local capacity);
// We stick our own address onto the envelope
zmsg_wrap (zmsg, self, NULL);

zmsg_send (&zmsg, statebe);

// We never get here but clean up anyhow
zmq_close (localbe);

zmq_close (cloudbe);

zmq_close (statefe);

zmq_close (monitor);

zmq_term (context);

return EXIT_SUCCESS;
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//

// Lazy Pirate client

// Use zmg_poll to do a safe request-reply

// To run, start piserver and then randomly kill/restart it
//

#include "'zhelpers.h"



#define REQUEST_TIMEOUT 2500 // msecs, (> 10001)
#define REQUEST RETRIES 3 // Before we abandon

// Helper function that returns a new configured socket
// connected to the Hello World server
//
static void *
s_client_socket (void *context) {
printf ("I: connecting to server...\n");
void *client = zmg_socket (context, ZMQ_REQ);
zmq_connect (client, "tcp://localhost:5555");

// Configure socket to not wait at close time

int linger = 0;

zmq_setsockopt (client, ZMQ_LINGER, &linger, sizeof
(linger));

return client;

}

int main (void)
{
s_version_assert (2, 1);
void *context = zmg_init (1);
void *client = s _client_socket (context);

int sequence = 0;
int retries_left = REQUEST RETRIES;
while (retries_left) {
// We send a request, then we work to get a reply
char request [10];
sprintf (request, "%d", ++sequence);
s_send (client, request);

int expect_reply = 1;
while (expect_reply) {
// Poll socket for a reply, with timeout
zmg_pollitem _titems []={{client, O, ZMQ_POLLIN,
0} };
zmqg_poll (items, 1, REQUEST_TIMEOUT * 1000);

// 1T we got a reply, process it
iT (items [0].revents & ZMQ_POLLIN) {



// We got a reply from the server, must match

sequence
char *reply = s _recv (client);
iT (atoi (reply) == sequence) {
printf ('I: server replied OK (%s)\n",
reply);
retries_left = REQUEST RETRIES;
expect_reply = 0;
ks
else

printf (E: malformed reply from
server: %s\n", reply);

free (reply);
ks
else
iIT (--retries_left == 0) {
printf ("E: server seems to be offline,
abandoning\n™);
break;
ks
else {
printf (""W: no response from server,
retrying...\n");
// 0Old socket will be confused; close i1t and
open a new one
zmq_close (client);
client = s _client_socket (context);
// Send request again, on new socket
s_send (client, request);

}
}

zmg_close (client);
zmg_term (context);
return O;
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//
// Lazy Pirate server
// Binds REQ socket to tcp://*:5555



//
//
//
//

Like hwserver except:
- echoes request as-is
- randomly runs slowly, or exits to simulate a crash.

#include "'zhelpers.h™

int main (void)

{

srandom ((unsigned) time (NULL));

void *context = zmg_init (1);
void *server = zmg_socket (context, ZMQ_REP);
zmq_bind (server, 'tcp://*:5555");

int cycles = 0;

while (1) {
char *request = s _recv (server);
cycles++;

// Simulate various problems, after a few cycles
ifT (cycles > 3 && randof (3) == 0) {

printf ('I: simulating a crash\n');
break;

ks

else

ifT (cycles > 3 && randof (3) == 0) {
printf ("I: simulating CPU overload\n™);

sleep (5);
ks
printf ("I: normal request (%s)\n", request);
sleep (1); // Do some heavy work

s_send (server, request);
free (request);

ks

zmq_close (server);

zmq_term (context);

return O;
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//

// Simple Pirate queue

// This is identical to the LRU pattern, with no reliability
mechanisms



// at all. 1t depends on the client for recovery. Runs
forever.

//

#include ""zmsg.h"

#define MAX_WORKERS 100

// Dequeue operation for queue implemented as array of
anything

#define DEQUEUE(g) memmove (&(q)[O0], &(q)[1]., sizeof (q) -
sizeof (q [0]))

int main (void)

{

s_version_assert (2, 1);

// Prepare our context and sockets

void *context = zmg_init (1);

void *frontend = zmg_socket (context, ZMQ_XREP);

void *backend = zmg_socket (context, ZMQ_ XREP);
zmq_bind (frontend, *“tcp://*:5555"); // For clients
zmq_bind (backend, '‘tcp://*:5556"); // For workers

// Queue of available workers
int available workers = 0;
char *worker_queue [MAX_ WORKERS];

while (1) {
zmg_pollitem_t items [] = {
{ backend, 0, ZMQ_POLLIN, O },
{ frontend, 0, ZMQ POLLIN, O }
}:
// Poll frontend only if we have available workers
it (available_workers)
zmqg_poll (items, 2, -1);
else
zmqg_poll (items, 1, -1);

// Handle worker activity on backend

ifT (items [0].revents & ZMQ_POLLIN) {
zmsg_t *zmsg = zmsg_recv (backend);
// Use worker address for LRU routing
assert (available workers < MAX_WORKERS);



(zmsg) ;

}
i
worker

delimiter

}

¥
// \We

worker_queue [available_workers++] = zmsg_unwrap

// Return reply to client if it"s not a READY
if (strcmp (zmsg_address (zmsg), '""READY') == 0)
zmsg_destroy (&zmsg);
else
zmsg_send (&zmsg, frontend);

T (items [1].revents & ZMQ POLLIN) {

// Now get next client request, route to next

zmsg_t *zmsg = zmsg_recv (frontend);
// REQ socket in worker needs an envelope

zmsg_wrap (zmsg, worker_queue [0], ™™);
zmsg_send (&zmsg, backend);

// Dequeue and drop the next worker address
free (worker_queue [0]);

DEQUEUE (worker_queue);

available workers--;

never exit the main loop

return O;
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//

// Simple Pirate worker
// Connects REQ socket to tcp://*:5556
// Implements worker part of LRU queueing

//

#include '

‘zmsg.h"

int main (void)

{

srandom ((unsigned) time (NULL));

void *context = zmg_init (1);
void *worker = zmg_socket (context, ZMQ_REQ);



// Set random identity to make tracing easier
char identity [10];

sprintf (identity, "%04X-%04X", randof (0x10000), randof

(0x10000));

zmq_setsockopt (worker, ZMQ_ IDENTITY, identity, strlen

(identity));
zmq_connect (worker, "“tcp://localhost:5556");

// Tell queue we"re ready for work

printf ('I: (%s) worker ready\n", identity);
s_send (worker, "READY'™);

int cycles = 0;
while (1) {
zmsg_t *zmsg = zmsg_recv (worker);

// Simulate various problems, after a few cycles
cycles++;

ifT (cycles > 3 && randof (5) == 0) {

printf (""1: (%s) simulating a crash\n™, identity);

zmsg_destroy (&zmsg);
break;
ks
else
iT (cycles > 3 && randof (5) == 0) {
printf ("I: (%s) simulating CPU overload\n",
identity);
sleep (5);
ks
printf ("I: (%s) normal reply - %s\n", identity,
zmsg_body (zmsg));
sleep (1); // Do some heavy work
zmsg_send (&zmsg, worker);
ks
zmq_close (worker);
zmq_term (context);
return O;
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//

// Paranoid Pirate queue
//

#include ""zmsg.h"

#define MAX_WORKERS 100
#define HEARTBEAT LIVENESS 3 // 3-5 is reasonable
#define HEARTBEAT INTERVAL 1000 // msecs

// This defines one active worker In our worker queue
typedef struct {
char *identity; // Address of worker
IinNt64_t expiry; // EXxpires at this time

} worker_t;

typedef struct {



size_t size; // Number of workers
worker_t workers [MAX_WORKERS];
} queue_t;

// Dequeue operation for queue implemented as array of
anything
#define DEQUEUE(queue, index) memmove ( \

&(queue) [index], &(queue) [index + 1], \

(sizeof (queue) / sizeof (*queue) - index) * sizeof (queue

[01))

// Insert worker at end of queue, reset expiry
// Worker must not already be iIn queue
static void
s_worker_append (queue_t *queue, char *identity)
{

int index;

for (index = 0; iIndex < queue->size; Index++)

1T (strcmp (queue->workers [index].identity, identity)

break;

iIT (index < queue->size)
printf (""E: duplicate worker identity %s", identity);
else {
assert (queue->size < MAX_WORKERS);
queue->workers [queue->size].identity = identity;
queue->workers [queue->size].expiry = s clock ()
+ HEARTBEAT _INTERVAL * HEARTBEAT_LIVENESS;
queue->size++;

}

// Remove worker from queue, if present
static void
s_worker_delete (queue_t *queue, char *identity)
{
int index;
for (index = 0; index < queue->size; Index++)
1T (strcmp (queue->workers [index].identity, identity)

break;

iIT (index < queue->size) {



free (queue->workers [index].identity);
DEQUEUE (queue->workers, index);
queue->size--;

}

// Reset worker expiry, worker must be present
static void
s_worker_refresh (queue_t *queue, char *identity)
{
int index;
for (index = 0; index < queue->size; Index++)
1T (strcmp (queue->workers [index].identity, identity)

break;

iIT (index < queue->size)
queue->workers [index].expiry = s clock O
+ HEARTBEAT _INTERVAL * HEARTBEAT_LIVENESS;
else
printf ("E: worker %s not ready\n", identity);

}

// Pop next available worker off queue, return identity
static char *
s_worker_dequeue (queue_t *queue)

{
assert (queue->size);
char *identity = queue->workers [O].i1dentity;
DEQUEUE (queue->workers, 0);
queue->size--;
return identity;
ks

// Look for & kill expired workers
static void
s_queue_purge (queue_t *queue)
{
// Work backwards from oldest so we don*t do useless work
int index;
for (index = queue->size - 1; index >= 0; index--) {
iIT (s_clock () > queue->workers [index].expiry) {
free (queue->workers [iIndex].identity);
DEQUEUE (queue->workers, index);



queue->size--;

index--;
ks
ks
ks
int main (void)
{
s_version_assert (2, 1);
// Prepare our context and sockets
void *context = zmg_init (1);
void *frontend = zmg_socket (context, ZMQ_XREP);
void *backend = zmg_socket (context, ZMQ_ XREP);
zmq_bind (frontend, "“tcp://*:5555"); // For clients
zmq_bind (backend, '‘tcp://*:5556"); // For workers
// Queue of available workers
queue_t *queue = (queue_t *) calloc (1, sizeof (queue_t));
// Send out heartbeats at regular intervals
uinté4_t heartbeat_at = s _clock () + HEARTBEAT _INTERVAL;
while (1) {
zmg_pollitem_t items [] = {
{ backend, 0, ZMQ_POLLIN, O },
{ frontend, 0, ZMQ POLLIN, O }
}:
// Poll frontend only if we have available workers
iT (queue->size)
zmg_poll (items, 2, HEARTBEAT_INTERVAL * 1000);
else
zmg_poll (items, 1, HEARTBEAT_INTERVAL * 1000);
// Handle worker activity on backend
iT (items [0].revents & ZMQ_POLLIN) {
zmsg_t *msg = zmsg_recv (backend);
char *identity = zmsg_unwrap (msg);
// Return reply to client if it"s not a control
message

iIfT (zmsg_parts (msg) == 1) {
if (strcmp (zmsg_address (msg), ""READY'™) == 0)



s_worker_delete (queue, identity);
s_worker_append (queue, identity);

ks
else
if (strcmp (zmsg_address (msg), ""HEARTBEAT') ==
0)
s_worker_refresh (queue, identity);
else {
printf (E: invalid message from %s\n',
identity);
zmsg_dump (msg);
free (identity);
ks
zmsg_destroy (&msg);
ks
else {
zmsg_send (&msg, frontend);
s_worker_append (queue, identity);
ks
ks
ifT (items [1].revents & ZMQ_POLLIN) {
// Now get next client request, route to next
worker

zmsg_t *msg = zmsg_recv (frontend);
char *identity = s _worker_dequeue (queue);
zmsg_wrap (msg, identity, ");
zmsg_send (&msg, backend);
free (identity);
ks

// Send heartbeats to idle workers if i1t"s time
iIT (s_clock () > heartbeat_at) {
int index;
for (index = 0; index < queue->size; iIndex++) {
zmsg_t *msg = zmsg_new ("HEARTBEAT™);
zmsg_wrap (msg, queue->workers
[index].identity, NULL);
zmsg_send (&msg, backend);
ks
heartbeat _at = s clock () + HEARTBEAT_INTERVAL;
ks
S_queue_purge (queue);

}

// We never exit the main loop



// But pretend to do the right shutdown anyhow
while (queue->size)
free (s_worker_dequeue (queue));
free (queue);
zmq_close (frontend);
zmq_close (backend);

return O;
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// Paranoid Pirate worker
//

#include ""zmsg.h"

#define HEARTBEAT LIVENESS 3 // 3-5 is reasonable
#define HEARTBEAT INTERVAL 1000 // msecs

#define INTERVAL INIT 1000 // Initial reconnect
#define INTERVAL_MAX 32000 // After exponential
backoff

// Helper function that returns a new configured socket
// connected to the Hello World server

//

static char identity [10];

static void *
s_worker_socket (void *context) {

void *worker = zmg_socket (context, ZMQ_XREQ);

// Set random identity to make tracing easier



sprintf (identity, "%04X-%04X", randof (0x10000), randof
(0x10000));

zmq_setsockopt (worker, ZMQ_ IDENTITY, identity, strlen
(identity));

zmq_connect (worker, "“tcp://localhost:5556");

// Configure socket to not wait at close time

int linger = 0;

zmq_setsockopt (worker, ZMQ LINGER, &linger, sizeof
(linger));

// Tell queue we"re ready for work
printf ("I: (%s) worker ready\n", identity);
s_send (worker, "READY'™);

return worker;

}

int main (void)
{
s_version_assert (2, 1);
srandom ((unsigned) time (NULL));

void *context = zmg_init (1);
void *worker = s _worker_socket (context);

// 1T liveness hits zero, queue iIs considered
disconnected

size_t liveness

size_t interval

HEARTBEAT_LIVENESS;
INTERVAL_INIT;

// Send out heartbeats at regular intervals
uinté4_t heartbeat_at = s _clock () + HEARTBEAT _INTERVAL;

int cycles = 0;
while (1) {
zmg_pollitem_t items [] = { { worker, 0O, ZMQ_POLLIN,

0} };
zmg_poll (items, 1, HEARTBEAT INTERVAL * 1000);

iT (items [0].revents & ZMQ_POLLIN) {
// Get message
// - 3-part envelope + content -> request
// - l-part "HEARTBEAT" -> heartbeat



zmsg_t *msg = zmsg_recv (worker);

iIT (zmsg_parts (msg) == 3) {
// Simulate various problems, after a few
cycles
cycles++;
iT (cycles > 3 && randof (5) == 0) {
printf ("I: (%s) simulating a crash\n",
identity);
zmsg_destroy (&msg);
break;
ks
else
ifT (cycles > 3 && randof (5) == 0) {
printf (""1: (%s) simulating CPU overload\n",
identity);
sleep (5);
ks
printf ('I: (%s) normal reply - %s\n",
identity, zmsg_body (nsg));
zmsg_send (&msg, worker);
liveness = HEARTBEAT LIVENESS;
sleep (1); // Do some heavy work
ks
else
iT (zmsg_parts (msg) ==
&& strcmp (zmsg_body (msg), ""HEARTBEAT'") == 0)
liveness = HEARTBEAT LIVENESS;
else {
printf (""E: (%s) invalid message\n', identity);
zmsg_dump (msQg);
ks
interval = INTERVAL INIT;
ks
else

iIf (--liveness == 0) {
printf ("W: (%s) heartbeat failure, can®"t reach
queue\n'’,
identity);
printf (""W: (%s) reconnecting in %zd msec...\n",
identity, interval);
s_sleep (interval);

iT (interval < INTERVAL_MAX)



interval *= 2;
zmq_close (worker);
worker = s_worker_socket (context);
liveness = HEARTBEAT_ LIVENESS;

}

// Send heartbeat to queue if 1It"s time
ifT (s_clock () > heartbeat_at) {
heartbeat _at = s clock () + HEARTBEAT_INTERVAL;
printf ("'I: (%s) worker heartbeat\n', identity);
s_send (worker, ""HEARTBEAT™);
ks
ks

zmq_close (worker);
zmq_term (context);

return O;
ks
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ppgqueue &
for 1 in1 2 3 4; do
ppworker &
sleep 1
done
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Figure 60 — Majordomo Pattern
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mdcli_t *mdcli_new (char *broker);
void mdcli_destroy (mdcli_t **self_p);

zmsg_t *mdcli_send (mdcli_t *self, char *service, zmsg_t **request_p);
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mdwrk_t *mdwrk_new (char *broker,char *service);
void mdwrk_destroy (mdwrk_t **self_p);
zmsg_t *mdwrk_recv (mdwrk_t *self, zmsg_t *reply);
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mdcliapi: Majordomo client APl in C

Lua | Ada | Basic | C++ | C# | CLisp | Erlang | Go | Haskell | Java | Objective-C | ooc | Perl | PHP | Python |

Ruby
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mdclient: Majordomo client application in C

C++ | Lua | Ada | Basic | C# | CLisp | Erlang | Go | Haskell | Java | Objective-C | ooc | Perl | PHP | Python |
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mdwrkapi: Majordomo worker APl in C

Lua | Ada | Basic | C++ | C# | CLisp | Erlang | Go | Haskell | Java | Objective-C | ooc | Perl | PHP | Python |

Ruby
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mdworker: Majordomo worker application in C
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mdbroker: Majordomo broker in C
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Ruby

RAAFIBAE L, AT KR EREBT . € RMA 500 17H0E. ATHSE, JIf
bRt A TPIRKIEE. (2, T —Asgaimm ks as fARR S, HAg—
INER Yo

KT IXAARG 73 R 0L

o EHFUEMVALIAIE MR BT BB PR S SRR . X T R AN
EHABRUZFE L T B R W EAE OMQ i — M, AL KZHK
e hE, PR 2

o MIIEMM LI AR MDP/0.1 (HEIRATED , AHEA R A IA A4
ok, AE NI


http://zguide.zeromq.org/cpp:mdworker�
http://zguide.zeromq.org/lua:mdworker�
http://zguide.zeromq.org/main:translate�
http://zguide.zeromq.org/main:translate�
javascript:;�
http://zguide.zeromq.org/cpp:mdbroker�
http://zguide.zeromq.org/lua:mdbroker�
http://zguide.zeromq.org/main:translate�
http://zguide.zeromq.org/main:translate�

o LT LY RENSIT AL, BMEH - NERETN — R U TAELAE .
RO 0 BER IS R URAT R L. C AU D42 [ S UBE R JUR e AR (1 )
L

® NI A B I 0 2 (O ACEE AT SR AR R AR, DN BRARAR 55 A7
75, AREEA RGN . WRENTIHE - MEFBCA LI, ERER P
TARLRRER ISR 7 — ML

® XABITEH T 5 ML, TR 2 URAE IR B A R R e D S R X
TARZ AN IR o SR, AR A B 2l T — R 55 2 H08T 5 2l R R
K, BORIERIATD.

BB RERNK

U T FRAT T S A S B X TR VA T B R AR R R . B P USRS 46 1 1] B i 15
B, BELE—NHIFER AP F1o SIRAE— G IEWNL EEs— A& P L, AREL, TR
2, BATLAE 14 FP N ALK 4] 100000 MK . IX S/ B T4 CPU JH31 7 [N ) I 52
HVE SRS . H2, SR g, RATZERER K. OMQ ik
[http://en.wikipedia.org/wiki/Nagle HiE AT H, (BT RIEFTRMRIE.

BRAEEIR T LT, (ERAESEhrrh, SERREAF . ARFRATH AN AR R I ]
ERHAT . KIE—REE, EREFEMNEERINEE S, ARG 3 m] fr A N
o IO T FRER AR, (HERENTNERE R EAAR. ZAME— 2P, R
B AR 2R AR A

tripping: Round-trip demonstrator in C

C++ | Lua | PHP | Ada | Basic | C# | CLisp | Erlang | Go | Haskell | Java | Objective-C | ooc | Perl | Python |

Ruby
FERHITTRILT L, REFPRIEE Rz

Setting up test...

Synchronous round-trip test...
9057 calls/second
Asynchronous round-trip test...
173010 calls/second
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mdcli_t *mdcli_new (char *broker);
void mdcli_destroy (mdcli_t **self _p);
int mdcli_send (ndcli_t *self, char *service, zmsg_t **request_p);

zmsg_t *mdcli_recv (mdcli_t *self);
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mdcliapi2: Majordomo asynchronous client APl in C

Lua | Ada | Basic | C++ | C# | CLisp | Erlang | Go | Haskell | Java | Objective-C | ooc | Perl | PHP | Python |
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mdclient2: Majordomo client application in C
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$ time mdclient
100000 requests/replies processed

real Om14.088s
user Oml1.310s
Sys Om2.670s
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$ time mdclient2
100000 replies received

real Om8.730s

user 0m0.920s
Sys Om1.550s
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$ time mdclient2
100000 replies received

real Om3.863s
user Om0.730s
Sys Om0.470s
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mmiecho: Service discovery over Majordomo in C
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Figure 61 — Titanic Pattern
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ticlient: Titanic client example in C
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titanic: Titanic client example in C
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// Create a new Binary Star instance, using local (bind) and

// remote (connect) endpoints to set-up the server peering.

bstar_t *bstar_new (int primary, char *local, char *remote);

// Destroy a Binary Star instance

void bstar_destroy (bstar_t **self_p);

// Return underlying zloop reactor, for timer and reader

// registration and cancelation.

zloop_t *bstar_zloop (bstar_t *self);



// Register voting reader
int bstar_voter (bstar_t *self, char *endpoint, int type,
zloop_fn handler, void *arg);

// Register main state change handlers
void bstar_new_master (bstar_t *self, zloop_fn handler, void *arg);

void bstar_new_slave (bstar_t *self, zloop_fn handler, void *arg);

// Start the reactor, ends if a callback function returns -1, or the
// process received SIGINT or SIGTERM.
int bstar_start (bstar_t *self);

XM LI :

bstar: Binary Star core class in C
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flclientl: Freelance client, Model One in C
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flclient2: Freelance client, Model Two in C

Ada | Basic | C++ | C# | CLisp | Erlang | Go | Haskell | Java | Lua | Objective-C | ooc | Perl | PHP | Python | Ruby

R AR 7E = S 0

® XN MESH /N TR AP RIGIER], I OMQ B S ER T L
L5 s de o il TARBGBAE E 2 T .

® WIRAEJUR R FHLBCH KIUEFA RN RS 8, ER2ETE.

o HHLLAGIEA R REP Bike, R, 80— 8 A B9 S AR A AT .

P HLURIE 10000 MAARRENTIE R, IR A, RN E, 5k
F AR IAE M 60 TAb . H=AMIRG A1, AW 80 b,

PRI BATT ) S 467 AL s Ak 2 -

P ERE, BHMIEMBE.

P EHHTERER, JFHTEMMRN, RAAAE0—DRFSSRET.

B B T IUR MR AL .

Bt BAINRENBATIIIR S sl e, B, Jeniim iR ss s, f2s
A RS A

® Uhpl: MRFEEREE R —MER.

BRA=-ERMRER

Sie)7 NERRFEA RS ERATR A SE A ik fe. FATK IR E2%0F Bk
ANPCERESE, RRE RN T HRAEMIATE SR ERZN T K RBRIETRSF .


javascript:;�
http://zguide.zeromq.org/lua:flserver2�
http://zguide.zeromq.org/main:translate�
javascript:;�
http://zguide.zeromq.org/main:translate�

I FeHE] ROUTER &85, A TAT LUg k% P AL E 2 1. B SRVFRRA TR AT
RELTTHIRS 5, AR IATNIER) DA RS 4%, I RIS BT, &
T EEIE Y] 5] ROUTER B4 - i o I 5% a 32 21 ] L

B, W MEMER 72 75 ROUTER-#]-ROUTER & AT RS PIIL#S >4 —
N Ey FESEMEATE B, RE9Ei ks —ME R, FEEe/ I8z —
AN R ZATEA AR S5 5o Al XA MERR M — 7 R MR, 7E— 7 0 F g A B 4
TR RS, BRI SR 7 R R P HUAE RS A B e RZIMR IR 2+
oY falE, KBV AR PRI . RS S EOKAIE I, R T AR ULAR B

PAMEHERZ AN Sy, AR 53— MEBEIE . X2 — DL RIER 777 5,
AN 2 L S AR RIS B 2 (AR G B e —Fh L ERE A 2 HIE R 1 ROUTER E4H51)
Ji 3

itfE, OMQ S is2 B TAEM . ROUTER B FEEHE R BN ER T LT3 E — 1
e M NEVIERBINAR, AL IS D EbRRE B Z AT, BT
LT %) HL ROUTER BT RAWE Sy, K& DS 2RS4 . o5
SANF B E—AEEPL UUID, {8 A O] . IS akKIEeEm S (RIC&RE
M im T ATER D B% L.

X R G — BOEREr, IRATNE LR % th— M BRI RS9 (R, RikFw
#] ROUTER £#%, U SMhrikfeE RS aL&i. ©AREAH zmg-connect f537
B, (ERLE G — SRR 0] o SXATISRAFAE— AN, FRATTANKIE A4 B IR 55 2% )
AT HSER T EMIEEAC . MERRSHRFL FOAREL, B2 UMPb. RS 4
AELE, HHRGEHEFHEKRE, EREsE— AN,

REA AT G BATAFITEA 2 W Ak 5585 4% E I HAes TAE. 728 hlkEs
, AMEAEIE AT BATE IR AR, 7258 2 B R 55 E AR A Y
PRIk, FEARSS a5 R RATEAL AT, BATHARS — MG HSUE, mMEMNELSES
i

FE R AR A R ERK 2 SN, REREATH 2B SRR
IREME ST 2R PG, WERA A AERESN L, BATRIEERTEER. BAIAS KA
R, HERRKIE LBk

N T EFACHA T AR, X EE T B RPN IR 5 88 B

PING-PONG 4, FliE RN 24 o

e http://rfc.zeromg.org/spec:10

EAF RS S BURAE, JF HARE . KRBT N RS 4, =, Bl FLP.

I %% A R = R DV AR -


http://rfc.zeromq.org/spec:10�

flserver3: Freelance server, Model Three in C

Lua | Ada | Basic | C++ | C# | CLisp | Erlang | Go | Haskell | Java | Objective-C | ooc | Perl | PHP | Python | Ruby

SR, HHBNEZR P HLCARR T T EARU, B B TR A AN A
AR TARRISE . TGN R -

flclient3: Freelance client, Model Three in C

Ada | Basic | C++ | C# | CLisp | Erlang | Go | Haskell | Java | Lua | Objective-C | ooc | Perl | PHP | Python | Ruby

R L AP LA AR — R KA %

flcliapi: Freelance client APl in C

Ada | Basic | C++ | C# | CLisp | Erlang | Go | Haskell | Java | Lua | Objective-C | ooc | Perl | PHP | Python | Ruby

XA AP B Z A M E 200, JF B T — L3R 17 i i W R BR -
SRR

ZHLAPL P AL, — NSATEN R ERERFEID 1 flciapird, A—4z
ITEE G ISR . Flcliapi AUEEEIE N AR A BT A B2 I 1 OMQ #57)
(B2 E— A 50 FERREX A APL . ARBEESE BRI, E5 G
SRS waUE, X, BEAEIE—MER, ERMmFINE REER] - DNEIN AT
(1 1 55 5% o

i Lo Y EHE

ROUTER &7 s M b B AN RERE 009 B R . Xt ks, WAk E R —
AN FHLER 5%, ROUTER-F]-ROUTER, 2R G s i 24 k% — MR, BASTE,
/SRR RS — RS A g, Flcliapi KB — AN RIR. 105, K
NEFAERET, OMQ MRASH BB CER T MRS, RS MSEFT .

Tt

XF—ASEEEHEE, OMQ 2 LIRHHFPAE S Blitk, Wik —/MRS%S 2R S PING
— MBS A, AR RSS2 L EFEE R G, e — MRS A I PING E ..
R S5 A R, AT OMQ AL I KB PING T EMFEABE T, MA L4k
4 PING — DM ATHIBECA T THIME. —HBIRSMSSEIER, ©hoiiEkamaiE
FEFEME LN PING, JHXEE FHUE SRS E XERTET R T .

TR B A R 2%


javascript:;�
http://zguide.zeromq.org/lua:flserver3�
http://zguide.zeromq.org/main:translate�
javascript:;�
http://zguide.zeromq.org/main:translate�
javascript:;�
http://zguide.zeromq.org/main:translate�

FEZ R AT — A LR AR, fln, 18, PR, H2
X BURI R PR UGS A GIE ], e A, sERRE, EfTamiE CPU KA
. T Bohe, MBI ZEL, R 7 RERfA, SRR T T MR E
ML RAEIR o« IERA ST R RS — N P O BUE I [ 51U . SRR 2 P A FR A L I
], FFUHERIE T — 2GR .

i

FEX — B ATE B 15l SRR SR BB, AR AT — 5 B AR
o B FACHE R M N ESE I, BAREA R X TIra AR,
PR Y (R 2 2 AR R R e A o, A AR SR PR B R
A A

FHE REKRA-ITH

FEB =M, WATER] 7 =R oMQ KM BRI, WRIREEIC EA 1S 2
e, MATREAR. FEIX—E, BATRBERATATE, AT OMQ A% LR AT [
Ao EVERE, WIEEME, RS AML I, TR AME K.

A= L3

o EFFABARRMEAITET (HIREBKAIAAREED
o ERVCHEIRIIITIHDT (REETED .
® EREN NIRRT GERD .

BITHERE (HREKKIWEFERD

FESRBRANE T, 2 RAE A AT VT e A X I e PR3 o 2 38 31 e Bl R 3T Bl 7 R 12 . 7E
BARRITE LT, BATH BRI Ad AR TT BT 7o AESERRTR, 3T 087 B R il
FEFAIBIIE S 5K, S OCEMRE TIE, SESHAFARSY , ZEEIImA
REER E3T BT

FATVEREAL B — M HITT B ? SERAIANBOIMZR AT (T 2 R, (HR AT g
SAEPAL SIS [A] . —LE22 B AL BRAGTT 2] 77 1) SRR A2 -

® ERMITHBNER . Xl 2R A BN email 7T LA, Gmail KA.
(HRAE KB B SO I, 10 1A) 3 HE A 22 56 A7 I 58 A DR B gt R 2
FEAARZ KT B 5 I Hoh PR RE R SR R AN W] BE TR BR B BE AL IR 00 T o

o FEV PG HEBNE R . XFEHE L, I HAEM S HHELL T, X2 OMQ BRINHITE L.
IRA R E R SENAEIF I, R SRIT T ARKATT, BT,
RS FAT T ASRERRFF— 2 IO DURUAR S, (HARAEHLE TR MR RER L
SRT, CEARTE, EHFRRE I NRAESR.



o —ERfEEFLEHAFEE . Xt & 7.555GB M ML T, FATHEFH
H'E ) 7.554GB {1751 Gmail fF g . Fril SR Zii. WRAis
K, XA MR, XA RAERAT T B E R /KAAR R A OMQ fi
Mg . 2R, EUREA BRI BRI BT B, FAULSRAEFRATH)
HRIH IR T — D

® WiIMBIT BT R, XTI A WA BRI Hotmaidl i, X
R A A3A T8+ T4 Hotmail K5 . B —MNESE A BRI R AT
B O, FEHRZIEERE, HiE OMQ AL IXFEi, BT IvEHe e s s T,
DRNAT T8 568 AT 75 B PR AN el L) o

MR 22 S BN ] . PRI BRI A B3 T AR R AT HERE, 1E3A
PIRIT BT R B 2o XHE AR AR, S MTHEE RN EETrRE
e CHERE” TR MECEIER, BEHEMEWE “RE T, WRIRERER, HAAEN
TAEEENIE, KRB AN 7 D, BRI BRI H At

BT ERERESAT I R EE) — MO IS CVENZIY a9 S) » Jf
FERATTTAER HWM. BUFE, SR A 2] — N E W, (RIS 2 ANELERD , ERhE
A AZRPEHES T, R RATHE HWM B2 “ SR ARIE 28 AR A B IF A0 2.

X IRAERTT S, X RAWA . —E, WRBATERZ kAidr, BAVERS
THRAZIF g0 5 ? R RITIER G RN KA — MRl 1D, FHEEEmErsd. =,
UERAT B 75 ZMQ-SUBSCRIBER JEAs , EATTRE 23115 € ST W . SRATTRE B PP 41
TRBAEXL.

— LB IR AR, FEFP B e A AR o (R — A Bl BT 15 R
Jr AR AR ERENE R B NI TR R, ERER R, WURERREL R, Bt
fi s P UEIFAEI” HE. ATREE e AR AR SR & R0 M PIII E

H % Ul R TARAEAT & A EA T E SRR T HLATR 55 7K B 5CR 75 4 0B GRAIE
B E B KA IR A DL o HR 1 — T B AT RER R AMG CRAESORSE IR (A B =, (H A2
ERHPIIIE. SRPIE, G ERN. SOVFZ R BSR4 i A fE
TR BRI B AE 2 SR (R R H BUAE A L.

X H R Al R R MBI

suisnail: Suicidal Snail in C

C++ | Lua | PHP | Ada | Basic | C# | CLisp | Erlang | Go | Haskell | Java | Objective-C | ooc | Perl | Python |

Ruby

R ARG 7E = S T

® XMTHE MR ARG BN I S o FESKBRION IR P o, AR —
AN TRBREHITE R K, A— AN Bl 1 2k


javascript:;�
http://zguide.zeromq.org/cpp:suisnail�
http://zguide.zeromq.org/lua:suisnail�
http://zguide.zeromq.org/php:suisnail�
http://zguide.zeromq.org/main:translate�
http://zguide.zeromq.org/main:translate�

®  XAMGIT R B AU AT E— T LA R B i AT . FESEBR B AT fE
RN . LR Y TIRIER T E .

EET B (BT

T RATITIR, — AN W BRI EdE R . B, >k BB 5 i 5 .
B B ROZAE — T THEER — MR A 5, AR, I ENIRIE R — T T .
WA DA H A, AT TCP.ARA REMIT A, RATSMHTER 28, /Y,
pgm.

TERAVBIRA T 3% T 2404 100000100 FH5 I E . B2 AR, 78
VR EAE G, BAIATERERNT T . WARN it —RIEdE (T 8 /M
WA 250GB M%) , SRV E EFRE —AME L, B, BPRUNEPT R . A
PP 100K (19 B0 OMQ M FHFE 7R iR faf &, FRATT 5 ZE s R

Bk, FATH—HL T REVERATHIL N, —DREG RATT, RIGEMT R —
L7 RARFHERILT, 8 M, T ARG RAITIH.  (WRIRTE 2015 FiLiX4
guide, ERXA> guide FUE K 5E i (8], H1ERTA S HTNLE 0.

A TEEIETBAATT T, EEE .

1. BATHH SRR AR ST (O, ZHANREER B AT Mm%, & 2 EBATMIT

52 77 AR
2. RAFF 6M WEE, TERA AT R TERAAER] T IE, RIMEEA4m L
I TCP A% )5 .

S A BRAT AL AU R R AR AT AT D 70 i i 22 AR Ve v, IR 5y — AN R
S, FATH AT AE — RV LAE P AL B B AR5 . W, OIS E AR DT
AACBAEMHE . 2RI, TR e, MRl i gcmy. 54— NMEE
VLRCHANARAE, TR E ST — A TAELRERAE I E . L OMQ B, Xl Sk Kk
—MH BB AL

BRI, TS B RA SR — DA . RATEEREAH FHAS B () B e kBT R
FTAEZRRE . W RRA B — A7 N pI5cl, FFHrE B LAELFEERE R 1, AR A
fF PUSH #1 PULL 4%, HHR T AT OMQ RIS I E % . X2 fe fa] BRI de L i) 7 v



Publisher

PUB

I_ _____________________________________________________ |
. Fast box :
|

! |
| SUB :
' i
I 1
i Subscriber :
! :
|

| PUSH :
| l
i |
i |
i |
| ! v ’
l Y |
|

| PULL PULL PULL |
' i
' i
: Worker Worker Worker !
: |
i |
! I
| e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e — mmmmm— =

Figure 66 —  Simple Black Box Pattern

k@ TCP 8l PGM 5 kiIAE &1h. 1T RE 58 M TAELIE s, I i LR
LR AR R A ERE R, 8L inproc B

BUE, N TITBORA E28, 1T TE 2 218 8] 100%/1) CPU, JF HINE R — 2,
EAREME L — M. BN WA R IR, ANEREN 2M,6M, 50 L HH S
A7y i 2 AR B I L] DAPATIBAT I SS

XA AR RO w M RE ™ b A FT AT 5 A sharding, & 82 JA AR 55 73 i T
ATHIATISL L. Bildn, — IR e — R, RS AN, JATAT LA
MARZ i, ERRARE Bhi, SUEREA ST .

LA TE R BRI



Publisher

PUB PUB

suUB SUB

Subscriber

PUSH|PUSH

'

PULL

'

Worker

PULL

'

Figure 67

Worker

PULL

Worker

Mad Black Box Pattern

AW AE TAE, FATVNAZE T XL E OMQ:

BARNE DL, ERAIME T, gl E AL EE SR — BRI
ZHEZ AT, LR e Esid, JFHIREESBEE D XA A, B,
FEANHE 5 22 BN/ H 2R R IR

HERREE CURRz)
AT BHE—ATEL 4%, EARMAZ AT RSB AT 4, JFH, ZRM3REE

DR BB TR . & NIZIREIZ, X TIBRE R TR G, XM URE
A JFHARTZ, EitseskILie s 7l hiE B k. %8 Facebook A1 Twitter, iX

PN ZRTE, AR —A.
PR (NIC) , BT HE 1.
TN 2R R0 € B 110 NIC,
PIANT AR h e 25 111 .

P SUB E4:7, AT E 1

Pl R BLSh TAELRE .
TARLRFEER R AT 1) PUSH BH:7.



BBC - F k525, AlX M 45 R,

SR, FEARZAROLT, EAEEMAAT R ASRE ], mREATRE /2. W
FA TG RN PO — e, AEFATLMA T ARSI T7 20E SC “TTFEtk” — T RRTK
AT VT T ) S 2R S i)

® TBEMMAKIE, FbEE 7RSS CAKIERER .
® T BIEERLAIRE, AT BEAE X AN 1] [A] B P s R
® ITBEBIT, ENEITHRNEESEREE.

HEH LD, BAE PR

WEJT s, EHRE, JEHEE e el e rE M HdE.
T b 2 B ey SRS, PRIBA S SOk, JF HARPRE
2R, JF B s CREREXT T PGM KD
MERAAGARHAR, DI, RATTTIIBAER Y, R AT T At o

HLIRVAT e A, XSS HBATEISE RS A 2 1SR 5L

BAIC Mo 7 H PR — 2, FRAT B, R B A s A R OR A e Y
HAE, FINEIAE, BOAZME—NESEN, RENS AT -1T b 3 AOHEZE

HMeFAET, BATAFIE A TH H AR AL A e EE R 4. BN X
VR, AR AR B AR B — TR ? BTSSR IX e RIS T BL LR
FHRG 2 AT 22 43 AR LE R BT 1) TAE AL ? AL R AT RERTS ==, R #A & B Ok
T EENE, DLy s e RO 55 I E o

Rlt, FATEESL A g, RERATCI —, T DR MR R A .
RA GO IE R R TR, BB — R L TR T I R 5 R

ANEARE 5 RIRIE, AT, &M oe T 45 M 45 1 5K 1)
A, BANEE RIS BAR-SQL Kl 7 (150 A 2O T RAR R . FATPr 2 i —ME
WAFRE N — MRS e S — AR I RS RATHE:

®  (EAEATI M R VF— DR LI Z,  FF AT S SRAT 2 AT AR S5 2R3

& RVHEMZEHLER R P RN KRBT, EHOLFar, mE
MIEREAD -

® FEEMIMEIEICE, I H DUR/ANMSEIR R E .

o ACEURABEMNZ ML, B, U7, BEEZ.

e AR A B P 0 A2 2 L AR 55 A TN, X AE — /TR B R AT - LT TR 3 AN
fEo XHARNTARMAARE “BRs5a7 M “ZPHL” , AR “RAE” M “ITHE”
PAT AL SeAn-AT B E N e AR, HERAZRAAE.



oA AR BB BT :

AT PO R, — Uk — . B, ERITE R BN A
B PHLBIAR G5 ek SORBEAE B BRATRE 2R — | IR UIRSS A%, IF DASCEE N 1)
TEAEMERKIEHEE . BATRESBEIAIZ S HRAC IR AR — s AR .

Server

PUB

e
' l '

SuUB 1 , SuUB 1 , suB ]
Client Client Client
Figure 68 — Simplest Clone Model
X RS A

clonesrvi: Clone server, Model One in C

Ada | Basic | C++ | C# | CLisp | Erlang | Go | Haskell | Java | Lua | Objective-C | ooc | Perl | PHP | Python | Ruby

KA

cloneclil: Clone client, Model One in C

Ada | Basic | C++ | C# | CLisp | Erlang | Go | Haskell | Java | Lua | Objective-C | ooc | Perl | PHP | Python | Ruby

R IXAMCRG ) — LEE T

® i WMER TAEHRAE kvmsg EHALEE 1o XA 5 B Bxt o — i, &
112 Be) OMQ W B 450, A =AMl —REET (—AOMQ F4FH) , —1
Feos (64 LLiME, CAMZ YD , M—AsEHE AR A IrA 2R
75

o (ERFSHLERNCMERETS, F 200 MRk, XA T BRI B


javascript:;�
http://zguide.zeromq.org/main:translate�
javascript:;�
http://zguide.zeromq.org/main:translate�

MRS S ERE T EZ AN AL SIE” o 2R, JA T2 MR
=8

o UTERFMIERF, TAMERZX MDA “ARAm” A “ITk” o XK
11 2B R AR IR 2 3 B .

X kvsmg 2K, R EH ATy IEREW TAR R F i BAORI. -

kvsimple: Key-value message class in C

Ada | Basic | C++ | C# | CLisp | Erlang | Go | Haskell | Java | Lua | Objective-C | ooc | Perl | PHP | Python | Ruby

LBV s — NS kvmsg 25, DUERETE SEBRR FHFE P A .

JR 55 e A% LA RAF A W A 2, (EAR 28— P aC AR T 1% P HLPE AR 55 4% AT T
TRERAE DL T A 2 I AR, JEEZE P HNRAZ Bibt. ZAR “TAIFrE” .

BEI—A N
AT REREER (EGE FAERD B ERSS8%,  DAVESRAS — DRSS A RS 1

Yo ALARBATIEE SR F] “—ADHEFP OB X, BATAT DR B A “I5 7
R o NTHRBMRSSIRE, FIIETHF—A REQ BT, JFHEIEMTEIEK.

Server
PUB ROUTER
T state request
updates
l \ l
SUB REQ SUB REQ SUB REQ
Client Client Client
Figure 69 —  State Replication

N TALEREN IEH TR, FATLAUR RIS [ AR A . RGPS A% —
SE MU IR], AP R R TS, AT RERS [A)0 2 A o BRATT 5 22 A A BE 3T B 85
(R 55 e A RTE A AR EAE R AR S AT — R AT B, IRAGEE — A,
SRIETER B N BPIRES” o L ESR RS S B OB it — DT, IXAEH


javascript:;�
http://zguide.zeromq.org/main:translate�

PRI BATE R L ESe BRI P, 7R

FHPHLVE AT RS, ARG HAT —DIREE K . XS RIER 2 LUt (1 5B i
ST R

Z BV IS5 4R B E BPIRAS, [ HEBAIT A IS8T . e 2 fil B i X e i A
ZBEAT: OMQ LENHEER TSI HERN, FOEATSECA BLE HWM.

B IR ERPIRES TR, B R A REEBCER . RME 2 BEEM e
SRR Bt inFURA E AL R 200 HEHT, %/ WU & Z4AF] 201
5o

RIE % PNV P E A TR R B B CRPIRE U

R — R FL AT OMQ H N ERBAA T 3. IX A2 IR 55 s«

clonesrv2: Clone server, Model Two in C

Ada | Basic | C++ | C# | CLisp | Erlang | Go | Haskell | Java | Lua | Objective-C | ooc | Perl | PHP | Python | Ruby

R L

clonecli2: Clone client, Model Two in C
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Figure 72 — High availability Clone Server Pair
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// Specify endpoints for each socket we need
clone_subscribe (clone, "tcp://localhost:5556"");
clone_snapshot (clone, "tcp://localhost:5557");
clone_updates (clone, "tcp://localhost:5558");

// Times two, since we have two servers

clone_subscribe (clone, "tcp://localhost:5566"");
clone_snapshot (clone, "tcp://localhost:5567"");
clone_updates (clone, "tcp://localhost:5568");
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// Specify primary and backup servers
clone_connect (clone, "tcp://localhost:5551");

clone_connect (clone, "tcp://localhost:5561");
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clone_t *clone_new (void);

void clone_destroy (clone_t **self_p);

void clone_connect (clone_t *self, char *address, char *service);
void clone_set (clone_t *self, char *key, char *value);

char *clone_get (clone_t *self, char *key);
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clonecli6: Clone client, Model Six in C

Ada | Basic | C++ | C# | CLisp | Erlang | Go | Haskell | Java | Lua | Objective-C | ooc | Perl | PHP | Python | Ruby
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clone: Clone class in C

Ada | Basic | C++ | C# | CLisp | Erlang | Go | Haskell | Java | Lua | Objective-C | ooc | Perl | PHP | Python | Ruby
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clonesrv6: Clone server, Model Six in C

Ada | Basic | C++ | C# | CLisp | Erlang | Go | Haskell | Java | Lua | Objective-C | ooc | Perl | PHP | Python | Ruby
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