PHANESHESHERIRR RS

_. HU %
XRBEERNAEEFICH. LinuxRFESMERFAHN—TIR, ZIEETE2NEEABRE

3800174, M LiHBIAIdemoStestf D AERIE, SAEERTE46001TEH,

ZINE T B EA5E RabbitMQRVIZIDINEE, RAFREM, FIUAEEEMMINEERR
o ML HIRAZRIMuduoESZHE, EAProtobufBE XY, SQLite3EEHIBEFIRHEL
HEFRALINGE, GtestfEARIRUUK 2 ARBYMIHAHESR,

REXREZNENEEATINRNR, HEERFERRIVETE,

—. MA@

FEIFIR: C++17. VSCode. Linux. Ubuntu. gdb. Makefile. Protobuf. muduo .
SQLite3. Gtest

BHENE: NERSHRARAZPRSHERE. BEPBENREANENZOER, EF C++Xil
TREHRKHEBINGIFREMH, IBEfELT RabbitMQ FUZOIER, &1 Broker FILAIE. RIERIER
MG SE#IERANK, MBETSIENEF-HEEBERE, BRATRAENIT BESIRE
%

) = Pt



L BEFEFEEERE, £HEEFEARR R, 23RN EHEHRESREVEEHE
TR,

2. JHEPAFIENARSS IR, E{AH Broker REIE, HPGZEMN. #IEE. REREHERE
B, BERANE.

3. EFFERMERE & Broker, FEARMMN, AEHBLLIZMN, HEA—EBBRE,

4. HHBEER : RIEESREESRBEROEREMN, RIECELERKEE—1EK
ZILECEAT I,

5. BAFIEEFHR  HEEXNNAGIREFRHEE, MRAFIFEEERBENFAKL, WER
SWRRFEIMEE,

6. HER BRI JHEREERE Broker FHITI—1 A, HERBEHEERAZLHBEL
#, FaRiEMiA.

=.BERENSE

Protobuf

ProtoBuf (£#F Protocol Buffer) B#iBREWFFINNRFFTILIER, EEBUTER:

- JBETE. EA&EX: B ProtoBuf X#F Java. C++. Python EZMiES, ZEFZINFEA,
- @ BEE XML/, ER. ENEER,

- iR, REMEF: RELERIRSY, MARMARRRENIRRER.

Protobuf EARIEN A

protoc 4EiF8R4R1F .proto ¥
51

AbIBmassagelI—RIUEO A%
(Flan: FRHIMEAEFRIETE)

4k S5




o YRE .proto X, BMEBATEXEMITR (message) MEBMAR.
o {3 protoc {RiE2RIE .proto XM, E—RINIEOND, FRIERERXXEFRESHH,

o KFEMBIIZEO, BHRIFEMBLXGESHERIBMRIEA, SSIXT .proto XHHEXWFELHTT
REMIREN, FI¥F message SWRFITFRIIUHMRFFK,

ProtoBuf EZxIhEE

157 proto3 &

Protocol Buffers i5E hit4s 3, &#F proto3, =& .proto X a#AVIEERRAS, proto3 &7
Protocol Buffers 185, BEZ T, XEIUEE ZHREIZESTEMR. EAFREER Java,
C++, Python FZMIES 4K protocol buffer i3, 7E .proto X, ZE{EH syntax = "proto3";
KIEEXHIEEN proto3, HEMMEEMREIRABTNE—1T. NIREEEE, FFRER
proto2 i&7&.

B LLAXHERE proto3 &%, RAWT:

syntax = "proto3";

package FEATT
package @— NANERIEERRY, BER/: .proto XM GRAZTIE], TEIMEHRERME—4,
ENERZEN T BZIHNTE XAEE HIAR,
syntax = "proto3";

package contacts;

EXHE (message)

HE (message) : BEXHEMUWR, HITTULXNMERUNIRAEXENHNESER
Bo EMEERET, HMNTEANERRSE NN EFHIGRE T IMEE X S AT E L LI
18, tban, tcp, udp IRMXFZBEWILEY, BLOINREIERA KEFEEIEIEERN, SRK—&R5ITH
ESA—BAWNRALREFR, Bi#iTFEME. ProtoBuf FEELL message AR IFHANTEHIMINF
B2, RERESBNERAICREM G ERER.

syntax = "proto3";
package contacts;
message JHEXEIZ

{



7£ message PRI UENXHEMFE, FEREXERN: FEER FRE -FRIE—HS,

- FREMHENE: 2NEFE, SNMNFEZEA _EE

- FRERSN . RERERE N HHEE (8K, HtERRES) .

- FERW—RS: ARITRFE, —BFaERAMTEBENT,

ZREERT EXTEEATPHIRERIERER, UKEF proto XHZEBEEIEMINERS Z IR
MFEXR, AXERTTS C++ IBEXNAEE,

.proto Type Notes C++ Type
double double

float float

ERT R
(1] fA%ARYimET
. BERK —F |,
int32 = ERETAE £ int32
8, NfER
sint32 &,

fER TR
[1]. TAZABYLRED
. BERR —F |.
int64 S ERETAE int64
8, RNfERA
sint64 &,
ERE KRS

uint32 uint32
[1].

uint64 feF 2 AR uinte4
[1]e
ERTKERG
(1], FFSER,
sint32 AENRHIESNE | int32
BTEMN
int32 &8,

fEAT LRI
(1] FFSEH,
sint64 {ERIYRE BBRME | int64
=T EMEY
int64 28y,
EK4FH. &
. EEATF 2728 ,
fixed32 ML uint32 uint32
B




EKBFT. &

=] A
fixed64 ﬁ;ﬁ?i :f uint64
EEM.
sfixed32 EEK4FH, int32
sfixed64 EK 8 FT. int64
bool bool
& UTF-8 7

ASCIl 4RhE M=

string B KERE string
#8ig 2732,
AEEEEFH

bytes FHHEKETREE | string
#8ig 2732,

syntax = "proto3";
package contacts;
message Peoplelnfo
{
string name = 1;
int32 age =2;
}
* XERERFHE-TFRE—RSHTEE:
1~536,870,911 (2229 -1) , EH 19000 ~ 19999 A F.
19000 ~ 19999 ReJ AR/ 7E Protobuf tHYBISKIRA, SXLEHGHITTIE, WMRIETE.proto
X ERAXLEMEIRRS, B name FEHSIRE S 19000, HIFNMSIRE:
[ HRPREXTUWNTRES, ABaEHE:
// Field numbers 19,000 through 19,999 are reserved for the protobuf implementation
string name = 19000;
BERE—RNZE, SEEN 1~ 15 NFRESTE—NFTHITHI, 16~2047 IHHRFRERT
FRHTRG, FEENFLIAMRAEETHS, T T7TFERER, Filll~15 ZAXRMFCH
MEEMBENTFER, BRFREAIERME. STREEMFERTAE—LEH R,

7



YRiFE .proto X{¥

FmLITIER
protoc [--proto_path=IMPORT_PATH] --cpp_out=DST_DIR

path/to/file.proto
protoc & Protocol Buffer iR{EHYEn < 1T4m1IZF LR,
--proto_path 1B W4miEHY.proto XHFREER, AIZKIEE. BIEE R -

IMPORT_PATH . 148 Ei2S#, NEHAIERHITHER, HE.proto XfFimport Hith
.proto X8, HFEBHRIFH .proto XEAEHRBERT, XEME B-1 KEEELRER.
--cpp_out= fE4RIFFHIXMH N C++ X,

OUT_DIR FiFFEMX 4B IR,

path/to/file.proto E4&i¥a9.proto 14,

#miF contacts.proto XH@Sm<SUT:

REGIR

1 protoc —-cpp_out=. contacts.proto

“Wi¥ contacts.proto XFfE, SEMFMEFIEZTHNE, FITEFENRE C+, FIUE IFRERT
AN contacts.pb.h contacts.pb.cc.

WNFRFERD C++ KBS, BETUTRE :

- XWFE message , WRER—IXRAVEEE,

- IHEERER, FESANSIFRIBETREANIGERE, UN—THMEBRIEFERNTG .
- RIERRHWFEA .proto XHFER.h F .cc X, 75 FARFRIENERS LTI,

Ft5S R FFICEIER
- BIE— N4 info.cc, FERIRNIKIN:
o W—PEXRAREEMER PB#ITFIIL, HRFIIERITENLFK
o WEFFILIERRNEER PB #ITRFY, BTHEXRAGEBHITENLE

HADIR

1 #include <iostream> #include "contacts.pb.h" // SIAFEMAILX Fusing

namespace std;
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int main()
{
string people_str;
// 5tk
{
// .protoXt¥EBHIpackage, EidprotociFis, =NHIFEMAIC++CEEEBEEIEAY
5 EIEl/) BBEETE. proto XHFHEXBIAE
contacts: :PeopleInfo people;
people.set_age(20);
people.set_name ("5KHE") ;
// BRI %, BFIIHE_#EIFFIFAN string Hif
(!people.SerializeToString(&people_str))

{
cout << "FHMLEXRAKRK." << endl;

// HTEIFSIEEER
cout << "FFMLERY people_str: " << people_str.size() << endl;

// REFEFIE
{

contacts: :PeopleInfo people;
// VEERFEIITE, X string BEIHEIZ#FIFS, HRFZIHHITS T
(!people.ParseFromString(people_str))

{
cout << "RFEFEFIEEXRAKRK." << endl;

// TEIZER

cout << "Parse age: " << people.age() << endl;
cout << "Parse name: " << people.name() << endl;
}
return 0;

- KBBBERRGE, 4RiF info.cc, E£RAIHITIER

(RUERS

1

g++ info.cc contacts.pb.cc -o info -std=c++11 -1protobuf



o -lprotobuf: #%# protobuf EEX 4
o-std=c++11: 3 C++11
- PUTRIITIZER, BILAEM people £3FFIMEHI R FFILEHILE

(ASEEZS

1 F5ME/ERY people_str: 10
2 Parse age: 20

3 Parse name: ki

T ProtoBuf RIBEXRAXNRFFILA T Z#EIFS, XEBA string RIENZFWR ZHFIFTIHNA
2o PRUERIRH IR B MITF—LEILETR. HIMEXF xml FISON K, FE7 PB K
IREIA R, WRERRASIE R, ProtoBuf IR HEXREM,

Muduo

Muduo EEZft4
Muduo HFFIAEF A, B—METIEEE 10 MBEHIERNH C++EH & TCP MERIZE.
EE—ETEM Reactor iIREIHINLEE, HIEFANLEIZRELZ one loop per thread, FiE
one loop per thread {EFI2 :
- —PNEIEREEE—NEHMREIR (EventLoop) , FATFMAITATEEA 10 B
C IR REER—NEEHITIRE, MAIERME—D TCPEREAMABTHED

EventLoop &2



FReactor

| AR = 1

| client .

. AR

 dient | — >

| | AR

| client

.

Muduo FEERiEONE

muduo::net::TcpServer 2 E 743

RIGIR

1  typedef std::shared_ptr<TcpConnection> TcpConnectionPtr;
2  typedef std::function<void (const TcpConnectionPtr&)>

3 ConnectionCallback;

4 typedef std::function<void (const TcpConnectionPtr&,

5 Bufferx,

6 Timestamp)> MessageCallback;

7

8 class InetAddress : public muduo::copyable

9 {

10  public:

11 InetAddress(StringArg ip, uintl6_t port, bool ipve = false);
12}

FReactor
Read ]
[ 1)
Write J
Read I
Write
Read I
wie |
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30

class TcpServer : noncopyable

{
public:
enum Option
{
kNoReusePort,
kReusePort,
+s

TcpServer (EventLoop* loop,
const InetAddress& listenAddr,
const string& nameArg,
Option option = kNoReusePort);
void setThreadNum(int numThreads);
void start();
/) ) H— P EEREE T R IHIRTHE# 1 Hvoid setConnectionCallback(const
ConnectionCallback& cb){ connectionCallback_ = cb; }
/// EEHIML S5 L FE[CTIE R # - - - 1X B BT H B BB E# VB AV K 2 void
setMessageCallback(const MessageCallback& cb){ messageCallback_ = cb; }
}s

muduo::net::EventLoop & 7743

REGIR

1 class EventLoop : noncopyable

2 {

3  public:

4 /// Loops forever./// Must be called in the same thread as creation of the
object.void loop();

5 /// Quits loop./// This is not 100% thread safe, if you call through a raw
pointer,/// better to call through shared_ptr<EventLoop> for 100% safety.void
quit();

TimerId runAt(Timestamp time, TimerCallback cb);
/// Runs callback after @c delay seconds./// Safe to call from other
threads. TimerId runAfter (double delay, TimerCallback cb);

8 /// Runs callback every @c interval seconds./// Safe to call from other
threads. TimerId runEvery(double interval, TimerCallback cb);

9 /// Cancels the timer./// Safe to call from other threads.void
cancel (TimerId timerId);

10

11  private:

12 std: :atomic<bool> quit_;

13 std: :unique_ptr<Poller> poller_;



14
15
16

mutable MutexLock mutex_;
std: :vector<Functor> pendingFunctors_ GUARDED_BY (mutex_) ;

+s

muduo::net::TcpConnection Z5E 7743

ARG ER
1 class TcpConnection : noncopyable,
2 public
3  std::enable_shared_from_this<TcpConnection>
4 |
5 public:
6 /// Constructs a TcpConnection with a connected sockfd////// User should
not create this object.TcpConnection(EventLoop* loop,
7 const string& name,
int sockfd,
9 const InetAddress& localAddr,

10 const InetAddress& peerAddr);

11 bool connected() const { return state_ == kConnected; }

12 bool disconnected() const { return state_ == kDisconnected; }

13

14

15 void send(string&& message); // C++llvoid send(const void+* message, int
len);

16 void send(const StringPiece& message);

17 // void send(Buffer&& message); // C++llvoid send(Bufferx message); //
this one will swap datavoid shutdown(); // NOT thread safe, no simultaneous
callingvoid setContext(const boost::any& context){ context_ = context; }

18 const boost::any& getContext() const{ return context_; }

19 boost::anyx getMutableContext(){ return &context_; }

20 void setConnectionCallback(const ConnectionCallback& cb){
connectionCallback_ = cb; }

21 void setMessageCallback(const MessageCallback& cb){ messageCallback_ = cb;
}

22

23  private:

24 enum StateE { kDisconnected, kConnecting, kConnected, kDisconnecting };

25 EventLoop* loop_;

26 ConnectionCallback connectionCallback_;

27 MessageCallback messageCallback_;

28 WriteCompleteCallback writeCompleteCallback_;

29 boost::any context_;

30}



muduo::net::TcpClient &6 7T43

ARG ER

1 class TcpClient : noncopyable

2 {

3  public:

4 // TcpClient(EventLoop* loop);// TcpClient(EventLoop* loop, const string&
host, uintl6_t port);TcpClient(EventLoop* loop,

5 const InetAddress& serverAddr,

6 const string& nameArg) ;

7

8 ~TcpClient(); // force out-line dtor, for std::unique_ptr members.void
connect() ; //1E1EARSE8void disconnect();//FiFiEEvoid stop();

9 //FE P igXT BB 151%#E Connection XTRAY#EEL], XKi#C connect /&, BAFELREERE
BT TcpConnectionPtr connection() const{

10 MutexLockGuard lock(mutex_);

11 return connection_;

12 }

13 // /) EFEARE S THRTRIEIEER# void setConnectionCallback(ConnectionCallback
cb){ connectionCallback_ = std::move(cb); }

1 /// WEIRE &8 L IX09H B ATEIIEIFER# void setMessageCallback(MessageCallback cb)
{ messageCallback_ = std::move(cb); }

15 private:

16 EventLoopx loop_;

17 ConnectionCallback connectionCallback_;

18 MessageCallback messageCallback_;

19 WriteCompleteCallback writeCompleteCallback_;

20 TcpConnectionPtr connection_ GUARDED_BY (mutex_) ;

21 3}

22

23 /*

24  FEIEE, B9 muduo FETFEERS indEEF inihE L 1R1E,

25 X FEF R AREN ITEEEE R E T 2 L L IIBBHE R X, XETHRA

26 FHY

27  FUEENTATLUEBAER] CountDownLatch ZE#TT[EIZFEH]

28  #*/class CountDownLatch : noncopyable

29 {

30  public:

31 explicit CountDownlLatch(int count);

32 void wait(){

33 MutexLockGuard lock(mutex_);

34 while (count_ > 0)

35 {



36
37
38
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condition_.wait();

void countDown(){
MutexLockGuard lock(mutex_);

--count_;
if (count_ == 0)
{
condition_.notifyAll();
}

}
int getCount() const;

private:
mutable MutexLock mutex_;
Condition condition_ GUARDED_BY (mutex_);
int count_ GUARDED_BY (mutex_);

}s

muduo::net::Buffer &4

ARG ER

1 class Buffer : public muduo::copyable

2 |

3  public:

4 static const size_t kCheapPrepend = 8;

5 static const size_t kInitialSize = 1024;

6 explicit Buffer(size_t initialSize = kInitialSize)

7 : buffer_(kCheapPrepend + initialSize),

8 readerIndex_(kCheapPrepend),

9 writerIndex_(kCheapPrepend) ;void swap(Buffer& rhs)size_t

10
11

readableBytes() constsize_t writableBytes() constconst charx peek() constconst
charx findEOL() constconst charx findEOL(const charx start) constvoid
retrieve(size_t len)void retrieveInt64()void retrieveInt32()void
retrieveIntl6()void retrieveInt8()

string retrieveAllAsString()

string retrieveAsString(size_t len)void append(const StringPiece& str)void
append(const charx /*xrestrictx/ data, size_t len)void append(const voidx
/*restrictx/ data, size_t len)charx beginWrite()const charx beginWrite()
constvoid hasWritten(size_t len)void appendInt64(int64_t x)void
appendInt32(int32_t x)void appendIntl6(intl6_t x)void appendInt8(int8_t
x)int64_t readInt64()int32_t readInt32()intl6_t readIntl6()int8_t



readInt8()int64_t peekInt64() constint32_t peekInt32() constintl6_t
peekIntl6() constint8_t peekInt8() constvoid prependInt64(int64_t x)void
prependInt32(int32_t x)void prependIntl6(intl6_t x)void prependInt8(int8_t
x)void prepend(const void* /xrestrictx/ data, size_t len)private:

12 std: :vector<char> buffer_;size_t readerIndex_;
13 size_t writerIndex_;

14 static const char kCRLF[];

15 3}

Muduo FERE L F
A Muduo M EFREI—NEFERIFNIRS2/IMNE P imR=E_EF Muduo FE, HiF X TCP
AR5 28

ERim.

(AGEEZS

1 #include "include/muduo/net/TcpClient.h"#include
"include/muduo/net/EventLoopThread.h"#include
"include/muduo/net/TcpConnection.h"#include
"include/muduo/base/CountDownLatch.h"#include <iostream>#include

<string>#include <functional>class TranslateClient

2 {
3  public:
4 TranslateClient(const std::string& ip, uintl6_t port)
G :_latch(1l), _client(_loopthread.startlLoop(),
muduo: :net: :InetAddress(ip, port), "TranslateClient")
{
_client.setConnectionCallback(std::bind(&TranslateClient::onConnection, this,
std::placeholders::_1));
8 _client.setMessageCallback(std: :bind(&TranslateClient: :onMessage,
this,
9 std::placeholders::_1, std::placeholders::_2, std::placeholders::_3));
10
11 }
12
13 /) EERSE - FEFFERZETMIIZ/ETREIvoid Connect()
14 {
15 _client.connect();
16 _latch.wait(); // MHEFFEIEZFETKL)
17 }

18
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bool Send(const std::string& message){
if(_conn->connected())
{
_conn->send (message) ;

return true;

return false;

private:
/) ERRIRIETRIEIERE, EEETRTE, MREEEERIEZE void
onConnection(const muduo: :net::TcpConnectionPtr& conn){
if(conn->connected())

{
_latch.countDown(); // MEEEFLEFEPAYEZE
_conn = conn;
}
else
{
// EREXA
_conn.reset();
}

// WEH B RTBIEEERE void onMessage (const muduo: :net::TcpConnectionPtré&
conn, muduo::net::Buffer*x buf, muduo::Timestamp){
std::cout << buf->retrieveAllAsString() << std::endl;

private:
muduo: : CountDownLatch _latch;
muduo: :net: :EventLoopThread _loopthread; // L/th/E= EalE
muduo: :net::TcpClient _client;
muduo: :net: : TcpConnectionPtr _conn;

+s

int main(){
TranslateClient client("127.0.0.1", 8085);
client.Connect();

while(true)

{
std::string buf;



64 std::cin >> buf;
65 client.Send (buf);
66 }

67

68 return 0;

69 }

AR S5t -

ADIR

1  #include "include/muduo/net/TcpServer.h"#include
"include/muduo/net/EventLoop.h"#include
"include/muduo/net/TcpConnection.h"#include <iostream>#include <string>#include

<functional>#include <unordered_map>class TranslateServer

2 {

3  public:

4 TranslateServer (uintl6_t port)

5 :_server (&_baseloop, muduo::net::InetAddress("0.0.0.0", port),

6 "TranslateServer", muduo::net::TcpServer::kReusePort)

7 {

8
_server.setConnectionCallback(std::bind(&TranslateServer::onConnection, this,
std::placeholders::_1));

9 _server.setMessageCallback(std: :bind(&TranslateServer::onMessage,
this,

10 std::placeholders::_1, std::placeholders::_2,
std::placeholders::_3));

11 }

12

13 // BoifRsa8void Start(){

14 _server.start(); // FFIEEIT

15 _baseloop.loop(); // HHEFHILE, XE— 1 EBHHEZEZLO

16 }

17

18 private:

19 // onConnection, iZlf— T EZEZELLIIHIFFII#EEvoid onConnection(const
muduo: :net: : TcpConnectionPtré& conn){

20 /) FEREZE R THATAY[EIERKE 1 f (conn->connected () == true)

21 {

22 std::cout << "FEFEIMIN" << std::endl;

23 }

24

25 else
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std::cout << "FTEREEXHF]" <<std::endl;

std::string Translate(const std::string& str){

static std::unordered_map<std::string, std::string> dict_map = {

{"hello", nm—\vy_]ru},

{"Cat", |||]€I~g>|<n}’

{n%;‘gzu’ lli&;éigll}
}s

auto it = dict_map.find(str);

if(it == dict_map.end()) return "FHEERK";
std::string ret = "ElELER: " + dict_map[str];
return ret;

void onMessage(const muduo: :net::TcpConnectionPtr& conn,
muduo: :net: :Bufferx buf, muduo::Timestamp){

// BIEEZILEERETBIETEEZL// 1. MbufriEig KREIEAHEER LR

std::string str = buf->retrieveAllAsString();

// 2. BMHtranslatefE[I#1TEIF
std::string resp = Translate(str);

// 3. XEF AT
conn->send(resp) ;

private:

// _baseloopiEepol IBYFHitE, SHITHHIDITEIFMHRIT, HARFMH/THITIORE

muduo: :net: :EventLoop _baseloop;

// KT serverItREBHFIRECIEERE, T EFARS a5 KEIt 415 KiZ40eR 22

muduo: :net: :TcpServer _server;
}s
int main(){

TranslateServer server (8085);

server.Start();

return 0;



EF muduo FEERENEIR protobuf MY HYE(S
1. EEXEEILSZIERIER

HADIR

syntax = "proto3";
package mq;

1
2
3
4
5 enum ExchangeType
6
7
8
9

{
UNKNOWTYPE = 0;
DIRECT = 1;
FANOUT = 2;
10 TOPIC = 3;
11 };
12
13  enum DeliveryMode
14 {
15 UNDURABLE = 0;
16 DURABLE = 1;
17 3}
18
19 message BasicProperties
20 A
21 string id = 1;
22 DeliveryMode delivery_mode = 2;
23 string routing_key = 3;
24 1
25
26  message Message
27 A
28 message Payload
29 {
30 BasicProperties properties = 1;
31 string body = 2;
32 string valid = 3;
33 s
34
35 Payload payload = 1;
36 uint32 offset = 2;
37 uint32 length = 3;

38 }s



2. KIMARS IRIRHAARSS

ESEMEAAFARSRT, TNME—T muduo FEHFRERSEIMAIX FREIEAET protobuf RO
ProtobufCodec 222 muduo FEHSFF protobuf hiXEIRMIESE, EREFLILT onMessage [BlIA#EE
O, SFEEEIRNEIR#HITET protobuf thYBNIERAIE, ARBHRTENESR, TREIXNRIE
KBY protobuf IERENERH, RERLZFRIGEHENEELIBENRERHBHITIRIEKILLIE,

(AR
1 /*muduo-master/examples/protobuf/codec. h*/typedef
std: :shared_ptr<google: :protobuf::Message> MessagePtr;
2 //// FIXME: merge with RpcCodec//class ProtobufCodec : muduo::noncopyable
3 {
4  public:
5 enum ErrorCode
6 {
7 kNoError = 0,
8 kInvalidLength,
9 kCheckSumError,
10 kInvalidNamelLen,
11 kUnknownMessageType,
12 kParseError,
13 s
14  typedef std::function<void (const muduo::net::TcpConnectionPtr&,
15 const MessagePtr&,
16 muduo: : Timestamp) >
17 ProtobufMessageCallback;
18 /) XERImessageCbe X1 protobuf 1EKHAITUIERIREL, EFEBFTEdispatcher.h AT
ProtobufDispatcher Fexplicit ProtobufCodec(const ProtobufMessageCallbacké&
messageCb)
19 : messageCallback_(messageCb) , //XFlEIREHTIE KL FE[C] IR ZL
20
21 errorCallback_(defaultErrorCallback)
22 {
23 }
24
25 /) EBIIEERLEEWCE S, HTHENT, 132 T protofEXBYIERK/EEHEIRER
messageCallback_#1T##Evoid onMessage (const muduo: :net: :TcpConnectionPtré& conn,
26 muduo: :net: :Buffer*x buf,
27 muduo: :Timestamp receiveTime);
28 //d conn XIREENVAIFELvoid send(const muduo: :net::TcpConnectionPtré&
conn,
29 const google: :protobuf::Message& message) {
30 // FIXME: serialize to TcpConnection::outputBuffer()
31 muduo: :net: :Buffer buf;
32 fillEmptyBuffer (&buf, message);



33 conn->send (&buf) ;

34 }

35 static const muduo::string& errorCodeToString(ErrorCode errorCode) ;
36 static void fillEmptyBuffer (muduo::net::Bufferx buf,

37 const google: :protobuf::Message& message);

38 static google: :protobuf::Message*x createMessage(const

39 std: :string& type_name);

40 static MessagePtr parse(const charx buf, int len, ErrorCodex errorCode);
41

42  private:

43 static void defaultErrorCallback(const

44 muduo: :net: :TcpConnectionPtr&,

45 muduo: :net: :Bufferx,

46 muduo: : Timestamp,

47 ErrorCode) ;

48 ProtobufMessageCallback messageCallback_;

49 ErrorCallback errorCallback_;

50 const static int kHeaderLen = sizeof(int32_t);

51 const static int kMinMessagelLen = 2xkHeaderlLen + 2;

52 codec_stream.h kDefaultTotalBytesLimit

53  I;

ProtobufDispatcher 3§, XNMERILIREE T, XE—1 protobuf IS KHID ZIESE, F{]
FRAPEERNEERE, MEEXNEXNRAEMBMNEREZZ ML 55 R E##H 1T IE,

EREBRY onProtobufMessage #&ORLELE £ ProtobufCodec::messageCallback_igEHI[E]
K%L, 2T ProtobufCodec A onMessage 1IEORIRELAIRS FIENHEEIARE, ERIEEXT
FEWFINEIRHITET protobuf thiXBIE, BSREKRGE, BY
ProtobufDispatcher::onProtobufMessage ZO#1TIER D A IE, WHMEHE HFiEKMIZA
B —NERR AT L 53R BUHIT R

REGIR

1  typedef std::shared_ptr<google::protobuf::Message> MessagePtr;
2 class Callback : muduo::noncopyable

3 {

4  public:

5 virtual ~Callback() = default;

6 virtual void onMessage(const muduo::net::TcpConnectionPtr&,
7 const MessagePtr& message,

8 muduo: :Timestamp) const = 0;
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15

/ /X — TR I IR TT — R E R E R — 15— RSB temp late <typename T>
class CallbackT : public Callback

{
static_assert(std::is_base_of<google::protobuf::Message, T>::value,
"T must be derived from gpb::Message.");
public:
typedef std::function<void (const muduo::net::TcpConnectionPtr&,
const std::shared_ptr<T>& message,muduo: :Timestamp)>
ProtobufMessageTCallback;
CallbackT(const ProtobufMessageTCallback& callback)
: callback_(callback)
{
}
void onMessage(const muduo::net::TcpConnectionPtr& conn,
const MessagePtr& message,
muduo: : Timestamp receiveTime) const override{
std: :shared_ptr<T> concrete =
muduo: :down_pointer_cast<T>(message) ;
assert(concrete != NULL);
callback_(conn, concrete, receiveTime);
}
private:
ProtobufMessageTCallback callback_;
+s

//XB—T protobuf IERAZEEE, FEHFF EMTEIEREIFEILERE, // e, RS
S EIIEE 1E KL =@ BRI L1:# 774 FEclass ProtobufDispatcher
{
public:

typedef std::function<void (const muduo::net::TcpConnectionPtr&,

const MessagePtr& message,

muduo: : Timestamp) >

ProtobufMessageCallback;

//HIEXTRETFEBIEN—TERINBY AL SR FEEREL,  LUE T 6 BT iz 15 KA FE LR 2B
explicit ProtobufDispatcher (const ProtobufMessageCallbacké& defaultChb)

: defaultCallback_(defaultChb)

{

}

//EXPNBAKELIRIEHRT proto FENXBIERIEK AT IERIREL, HNEF=1EH
A MISTRAEPN: SR SRS LR ¢

void onProtobufMessage(const muduo::net::TcpConnectionPtr& conn,
const MessagePtr& message,

muduo: :Timestamp receiveTime) const{
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CallbackMap::const_iterator it = callbacks_.find(message-

>GetDescriptor());

/*

if (it != callbacks_.end())

{
it->second->onMessage (conn, message, receiveTime);
}
else
{
defaultCallback_(conn, message, receiveTime);
}

XPNELFFEISY, BF proto FPENEKRERGENTE SRS IERE ST
BTG K8 KBEFR T

FEE FEG X AT ERH CallbackMap BEFEFHIELEIF A BRI ZHE
T AL IBREHTAEE

BB IR B L AR E XS P FEE K — s iz FE I 1l ] B CHIER EUH TR EE BB ST

1B2ENTE SLIRIRE A, SHEE B —IFBILCAENEFBENEHTIEKE
B, WEBIEEKRER

M map FEL—HIEE, XIFERTIFET, FILUAE CallbackT XIENIEZAAT
FEL#{T T ZXEHE,

*/template<typename T>

void registerMessageCallback(const typename
CallbackT<T>: :ProtobufMessageTCallback& callback) {

std: :shared_ptr<CallbackT<T> > pd(new CallbackT<T>(callback));
callbacks_[T::descriptor()] = pd;

}
private:
typedef std::map<const google::protobuf::Descriptorx,
std: :shared_ptr<Callback> > CallbackMap;
CallbackMap callbacks_;
ProtobufMessageCallback defaultCallback_;
s

IIERS R ZERIRSY, EE—TIFEERNTER: BRINAEMNY



len nameLen typeName([nameLen) protobufData(len-namel en-8) checkSum
(47%) (4%) (nameLenFH) (len-nameLen-8F 1) (4F%)

protobuf {R#EFK{1EY proto SXHFERHIRIEH, SEMITNERIAYZE, LbiN TranslateRequest
XtRZ T —4 TranslateRequest 35, MAIXALL, protobuf LT RFMHNEBFESZ, 81
SWHIEAR, EBEEE—NMEREHIET:

(RS EEZS

1 static const ::google::protobuf::Descriptorx descriptor();

XMEREWIEREE, HASPALURIEEI LRI MR ZIR, URSMRAEMNEZFR, FitEd
XEEZHR, MNEHNAE typename FEL, MAIUSLMTEENNNEXR T o



registerMessageCallback
v
EprotobufEai- B RIZE N HS EIEN
ProtocbufCodec BE=z= onProtobufMessage
BRER SN iRiBprotobufF FiER
=F T— T AR DR

TepClient

A

MessageCallback
EFENEEEEY

EliEEa

ProtobufDispatcher

onMessage

I TITEIRES

F 3

EZprotobufERTRE, EEERGESES

THRT ERXFR, E KA LGB muduo FEEFRFRIUA IR HAVEORES A E F in/
BET, HENEEZEMETRNATLIEEZ SR EI SAERHISER E, MR

AR5E 28
EIRZ BB EFHEIMNAIBEMTIE LT,
BRS5im

(REIEESS

1

O© 0o N o b~ W N

#include "muduo/proto/codec.h"#include "muduo/proto/dispatcher.h"#include

"muduo/base/Logging.h"#include "muduo/base/Mutex.h"#include

"muduo/net/EventLoop.h"#include "muduo/net/TcpServer.h"#include

"Request.pb.h"#include <iostream>#include <memory>#include

<unordered_map>class Server

{
public:

typedef std:
typedef std:
typedef std:
typedef std:
typedef std:

:shared_ptr<google: :protobuf::Message> MessagePtr;
:shared_ptr<pkg: :TranslateQuest> TranslateRequestPtr;
:shared_ptr<pkg::TranslateResponse> TranslateResponsePtr;
:shared_ptr<pkg: :AddQuest> AddQuestPtr;

:shared_ptr<pkg: :AddResponse> AddResponsePtr;
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Server(uintl6_t port) :_server(&_baseloop,
muduo: :net: :InetAddress("0.0.0.0", port),
"Server'", muduo::net::TcpServer: :kReusePort)
, _dispatcher(std::bind(&Server::onUnknownMessage, this,
std::placeholders::_1, std::placeholders::_2,
std::placeholders::_3))
, _codec(std: :bind(&ProtobufDispatcher::onProtobufMessage,
&_dispatcher,
std::placeholders::_1, std::placeholders::_2,
std::placeholders::_3))
{
/) ERPERLFEERZL
_dispatcher.registerMessageCallback<pkg::TranslateQuest>
(std::bind(&Server::onTranslate, this,
std::placeholders::_1, std::placeholders::_2,
std::placeholders::_3));

_dispatcher.registerMessageCallback<pkg: :AddQuest>
(std::bind(&Server::onAdd, this,
std::placeholders::_1, std::placeholders::_2,
std::placeholders::_3));

_server.setMessageCallback(std: :bind(&ProtobufCodec: :onMessage,

&_codec,
std::placeholders::_1, std::placeholders::_2,
std::placeholders::_3));

_server.setConnectionCallback(std: :bind(&Server::onConnection,

this, std::placeholders::_1));
}

void Start(){
_server.start();

_baseloop. loop();

private:
std::string Translate(const std::string& str){

static std::unordered_map<std::string, std::string> dict_map = {

{"hello", um-\vg_jru},

{"cat", lluﬁgﬂ{n}’

{u%i&u’ uy&;éigu}
I

auto it = dict_map.find(str);
if(it == dict_map.end()) return "FBEK";
std::string ret = "ElELER: " + dict_map[str];
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return ret;

void onTranslate(const muduo::net::TcpConnectionPtr& conn, const
TranslateRequestPtr& message, muduo::Timestamp){
// 1. IERmsgPBERCHE, WHEHZEEIFANE

std::string req_msg = message->msg();

// 2. BITENEREIZ
std::string rsp_msg = Translate(req_msg);

// 3. HAZAprotobufHINEL
pkg: :TranslateResponse resp;

resp.set_msg(rsp_msg);

/) 4. RXNRY

_codec.send(conn, resp);

void onAdd(const muduo::net::TcpConnectionPtr& conn, const AddQuestPtr&
message, muduo::Timestamp) {
int numl = message->numl();
int num2 = message->num2();

int result = numl + num2;

pkg: :AddResponse resp;
resp.set_result(result);

_codec.send(conn, resp);

void onUnknownMessage(const muduo: :net::TcpConnectionPtr& conn, const
MessagePtr& message, muduo::Timestamp) {
LOG_INFO << "onUnknownMessage: " << message->GetTypeName() ;

conn->shutdown () ;

void onConnection(const muduo: :net::TcpConnectionPtr& conn){
if(conn->connected())

{
LOG_INFO << "FmERZEILRIN! ";

else

{
LOG_INFO << "EZBIEXHA! ";



90 }
91
92  private:
93 muduo: :net: :EventLoop _baseloop;
94 muduo: :net: :TcpServer _server;
95 ProtobufDispatcher _dispatcher;
96 ProtobufCodec _codec;
97  };
98
99 Hint main(){
100 Server server(8085);
101 server.Start();
102 return 0;
103 }
ERig:
ARG ER
1 #include "muduo/proto/dispatcher.h"#include "muduo/proto/codec.h"#include
"muduo/base/Logging.h"#include "muduo/base/Mutex.h"#include
"muduo/net/EventLoop.h"#include "muduo/net/TcpClient.h"#include
"muduo/net/EventLoopThread.h"#include "muduo/base/CountDownLatch.h"#include
"Request.pb.h"#include <iostream>#include <string>class Client
2 {
3 public:
4 typedef std::shared_ptr<google::protobuf::Message> MessagePtr;
5 typedef std::shared_ptr<pkg::AddResponse> AddResponsePtr;
6 typedef std::shared_ptr<pkg::TranslateResponse> TranslateResponsePtr;
-
8
9 Client(const std::string& ip, uintl6_t port)
10 : _latch(1l), _client(_loopthread.startLoop(),
muduo: :net: :InetAddress(ip, port), "Client")
11 , _dispatcher(std::bind(&Client: :onUnknownMessage, this,
12 std::placeholders::_1, std::placeholders::_2,
std::placeholders::_3))
13 , _codec(std: :bind(&ProtobufDispatcher::onProtobufMessage,
&_dispatcher,
14 std::placeholders::_1, std::placeholders::_2,
std: :placeholders::_3))
15 {
16 /] ERHERG IR R EL
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_dispatcher.registerMessageCallback<pkg::TranslateResponse>
(std::bind(&Client::onTranslate, this,
std::placeholders::_1, std::placeholders::_2,
std::placeholders::_3));

_dispatcher.registerMessageCallback<pkg: :AddResponse>
(std::bind(&Client::onAdd, this,
std::placeholders::_1, std::placeholders::_2,
std::placeholders::_3));

_client.setMessageCallback(std: :bind(&ProtobufCodec: :onMessage,
&_codec,
std::placeholders::_1, std::placeholders::_2,
std::placeholders::_3));

_client.setConnectionCallback(std: :bind(&Client::onConnection, this,
std::placeholders::_1));
}

/] EZRSEE - FESFHFEEBRIUIMINZEZREvoid Connect()
{

_client.connect();

_latch.wait(); // FEEFFHEIEEEIMI

void Translate(const std::string &msg) {
pkg::TranslateQuest req;
req.set_msg(msg) ;
Send(&req) ;

void Add(int numl, int num2){
pkg: :AddQuest req;
req.set_numl(numl);
req.set_num2(num2) ;
Send(&req) ;

private:
bool Send(const google: :protobuf::Messagex message){
if(_conn->connected())
{
_codec.send(_conn, *message);

return true;

return false;
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void onUnknownMessage(const muduo: :net::TcpConnectionPtr& conn, const
MessagePtr& message, muduo::Timestamp) {
LOG_INFO << "onUnknownMessage: " << message->GetTypeName();
conn->shutdown () ;

void onTranslate(const muduo::net::TcpConnectionPtr& conn, const
TranslateResponsePtr& message, muduo::Timestamp){
std::cout << "EHIRLER: " << message->msg() << std::endl;

void onAdd(const muduo: :net::TcpConnectionPtr& conn, const AddResponsePtr&
message, muduo::Timestamp) {
std::cout << "IJELER: " << message->result() << std::endl;

void onConnection(const muduo: :net::TcpConnectionPtr& conn){

if (conn->connected())

{
_latch.countDown(); // MiE2FLLiZHHAIFEZE
_conn = conn;
}
else
{
/] EEXH]
_conn.reset();
}
}
private:
muduo: : CountDownLatch _latch; // KIES
muduo: :net: :EventLoopThread _loopthread; // SFHEIFLBIELE
muduo: :net: :TcpConnectionPtr _conn; /] BPUHXY R B &R
muduo: :net::TcpClient _client; /] B
ProtobufDispatcher _dispatcher; /] BRD %R
ProtobufCodec _codec; VAR S SEE S

}s

int main(){
Client client("127.0.0.1", 8085);

client.Connect();

client.Translate("£&");
client.Add(11,22);



101

102 sleep(l);
103
104 return 0;
105 }

SQLite3

+4 2 SQLite

SQLite B—MHENNREERIIEE, EXNTELBEN. TRSH[HN. SEEM.
F5MR SQLEKIEESIE, eR— M EEENHIERE, XEWESEMBUEES—F,
BINAFEERRTEE, GREMEBIERE, SQLite 3|ZEARZ—MRIIAVHIE, AJLUZ
N AR R RHITHSIEISER, SQlite HIFMREEFMEH

A+ 4AEHA sQlLite

C ARENERHRSSEHEFIREN RS (TR 28/)

- SQLite FEBEE

- — PR SQLite BIEFERFHE— TR —NBETapEEX 4

- SQLite BIFE/NH, BEERMN, TREE/F 400KiB, &HIRANEIHEEECE /T 250KiB
- SQLite EBA B RN, XEKREFHFEEIMERRIAKHH

- SQLite EBRBRERAB ACID Y, AITFMSDHIENZIZER LR

- SQLite 3§ SQL92 (SQL2) tRERIAZHEIMESHITIEE

- SQLite A ANSI-C B, HIRMH T BEPRM S FERR API

- SQLite AT7E UNIX (Linux, Mac 0S-X, Android, i0S) #1 Windows (Win32, WinCE, WinRT)
=17

SQLite3 C/C++ API TR

C/C++API 2 SQLite3 BUEEN— & Fim, RME—MA C/C+HREHRIEERNG %,
TEAE-TERA L MEO:

SQLite3 BEAXM: https://www.sqlite.org/c3ref/funclist.html

HEIR

1 sqlite3 BERIE:


https://www.sqlite.org/c3ref/funclist.html

2 0. BEEIMBEETEREINMBREERN TL4ERS

3 int sqlite3_threadsafe(); 0-kBHA; 1-BHA

4 EEFTEMNRE sqlite3 BE=-MZLFLMN:

5 1. EEIERLERN

6 2. ZiEReERN (FRNERTEFARNERR /#HIZEREREN, BI— IR T &)

7 3. BITHRIL (AILUERRNER /#HiZEERR—MI1R)

8 1. BIRE/ITHEIBEXMY, HREHRIEDR

9 int sqlite3_open(const char *filename, sqlite3 x*ppDb) REINR[BISQLITE_OK

10 //ETERIEN RIB5) T 4L E, NEFREFIE1TI BRI LOEE SR FEAFE L 2 F R int
sqlite3_open_v2(const char *filename, sqlite3 ##*ppDb, int flags, const char
*zVfs );

11 flag:

12 SQLITE_OPEN_READWRITE -- LARIIER]E A FTHEUEEX &

13 SQLITE_OPEN_CREATE -- REIEHUEEESHEN QI

14 SQLITE_OPEN_NOMUTEX--Z4I21RI, REFEMAIZEAFENEZAIRIIZIERS

15 SQLITE_OPEN_FULLMUTEX--&8R1T{ REI0IR[E]: SQLITE_OK FRAIh

16 2. HITIEE

17 int sqlite3_exec(sqlite3x, char *sql, int (*callback)
(voidx,int,charxx,charxx),

18 voidx arg, char *xerr)int (*callback) (voidx,int,charxx,charxx)voidx : EI&KE
MEELEARNEANR arg S8

19 int: —1THEIERYTIEK

20 charxx: FFE—{TEHIBMF IS5 44

21 charxx: 8—F|HNFERRFF

22 XMEAREHE D int REE, HIHLENER THAIURE 0, REIFF o=fit’k ABORT REE

FiR[E]: SQLITE_OK R:AIH
23 3. HRAWH

24 int sqlite3_close(sqlite3* db); FINIR[E] SQLITE_OK
25 int sqlite3_close_v2(sqlite3x); HWEFER--LICWEERIREISQLITE_OKIREXFEIRER
26 const char *sqlite3_errmsg(sqlite3* db);

SQLite3 C/C++ API £

TEBATEZLMEOHER—TE, RELFXLMEO

AREGIR

1 class SqliteHelper

2 {

3  public:

4 typedef int (*sqlite_callback) (void *, int, char **, char *x);
5 SqgliteHelper() : _db_handler(nullptr) {}

6 ~SqliteHelper() { close(); }

7 bool connect(const std::string &filename,
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uint32_t thread_safe_level = SQLITE_OPEN_FULLMUTEX) {

uint32_t flag = SQLITE_OPEN_READWRITE |
SQLITE_OPEN_CREATE | thread_safe_level;
if (sqlite3_open_v2(filename.c_str(),

&_db_handler, flag, nullptr) != SQLITE_OK)

{
std::cout << "open db file " << filename << "
failed !\n ";
std::cout
<< sqlite3_errmsg(_db_handler) << std::endl;
sqglite3_close(_db_handler);
return false;
}

return true;
}
void close(){
if (_db_handler)
sqlite3_close(_db_handler);
_db_handler = nullptr;
}
bool begin(){
int ret = sqlite3_exec(_db_handler, "begin;",
nullptr, nullptr, nullptr);
if (ret != SQLITE_OK)

{
std::cout << "begin transaction failed reason: ";
std::cout << sqlite3_errmsg(_db_handler) << std::endl;
return false;

}

return true;
}
bool commit(){
int ret = sqlite3_exec(_db_handler, "commit;",
nullptr, nullptr, nullptr);
if (ret != SQLITE_OK)

{
std::cout << "commit transaction failed reason: ";
std::cout << sqlite3_errmsg(_db_handler) << std::endl;
return false;
}
return true;
}
bool rollback(const std::string &point = ""){

char sql[1024];
if (point.empty())

{
sprintf(sql, "%s;", "rollback");



55 }

56 else

57 {

58 sprintf(sql, "rollback to %s;", point.c_str());

59 }

60 int ret = sqlite3_exec(_db_handler, sql, nullptr,

61 nullptr, nullptr);

62 if (ret != SQLITE_OK)

63 {

64 std::cout << "rollback transaction failed reason:

65 "y

66 std: :cout

67 << sqlite3_errmsg(_db_handler) << std::endl;

68 return false;

69 }

70 return true;

71 }

72 bool savepoint(const std::string &point){

73 char sql[1024];

74 sprintf(sql, "savepoint %s;", point.c_str());

75 int ret = sqlite3_exec(_db_handler, sql, nullptr,

76 nullptr, nullptr);

77 if (ret != SQLITE_OK)

78 {

79 std::cout << "savepoint failed reason: ";

80 std::cout << sqlite3_errmsg(_db_handler) << std::endl;

81 return false;

82 }

83 return true;

84 }

85 bool excute(const std::string &sql, sqlite_callback cb = nullptr,

86 void *arg = nullptr){

87 int ret = sqlite3_exec(_db_handler, sql.c_str(), cbh,

88 arg, nullptr);

89 if (ret != SQLITE_OK)

90 {

91 std::cout << "excute sql: " << sql << "

92 failed !\n ";

93 std: :cout

94 << "reason: " << sqlite3_errmsg(_db_handler) <<
std::endl;

95 return false;

96 }

97 return true;

o8 }

99

100 private:



101 sqlite3 *_db_handler;
102 };

pURER e N

(ASEEZS

1 #include "db.hpp"#include <cassert>int get_sn_and_name(void *arg, int count,

char *xrow, char **name) {

2 for (int i = 0; i < count && row[i] && name[i]; i++)

3 {

4 std::cout << name[i] << "=" << row[i] << "\t";

5 }

6 std::cout << std::endl;

7 return 0;

8 }

9

10 void student_table(){

11 SqliteHelper sh;

12 assert(sh.connect("./student.db"));

13 const std::string sqll = '"create table if not exists student(""sn int
primary key,""name varchar(32));";

14 assert(sh.excute(sqll));

15 assert(sh.begin());

16 const std::string sql2 = "insert into student values(l, 'null');";

17 assert(sh.excute(sql2));

18 assert(sh.savepoint("pointl"));

19 const std::string sql3 = "insert into student values(2, null);";

20 assert(sh.excute(sql3));

21 assert(sh.rollback("pointl"));

22 assert(sh.commit());

23 const std::string sql4 = "select sn, name from student;";

24 assert(sh.excute(sql4, get_sn_and_name));

25 %}

26

27 1int main(){

28 student_table();

29 return 0;

30}
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GTest ft4
GTest B—MEEF A C++RTMINMELR, H google RFIAM., gtest BN TEARBTFES
RS CHBITMIRAMERRN,. TSRETFEFENS. HofIERGmHET. SHLES,

GTest {£F

TEST %&

ESIR

1 TEST(test_case_name, test_name)
2  TEST_F(test_fixture,test_name)

- TEST: EEARCIBZ—NERNL, SEXT—NNREKLE, FEXDEREAELEREMA
C++URDH B AERRE MBI S HITIVE,

- TEST_F: EEARHTEZHNE, ERTZSMNNRIRNRFEZMRESIEEENE R, B4
[EIRYEHE AR EIRYIT Ao

i
GTest FRBYET S BIZR AT LA SRk |

- ASSERT_RFI: N5 S50 =AM R MU IE H = 51 R ER
- EXPECT_R%I: fIR LAl RBINSSE THRIT
THELEERNSNTE:

ok

RIGIR

1

2 ASSERT_NE(B# 1, 8% 2), not equal, FFETFZIR[E] trueASSERT_LT(B¥ 1, &% 2),
less than, /NFZAIR[E] trueASSERT_GT (B 1, &% 2), greater than, KF7iR[E

trueASSERT_LE(E¥K 1, 8% 2), less equal, NFETFAIRME trueASSERT_GE(B% 1, &
# 2), greater equal, KFFFAIR[E true

A YRR B Eptadi BIE IR IZ B HERYE, tBATLIED operator<< FEKIKEYA &I TETE



EX Ao

FEFNH
GTest RS AHG EEEN RN L/ER ML AR BITRINZRERNNG, mEZANGHBRTLIL
E—MAESFTRNLAARZEE, GTest ERAFHRLEWEX:

Wil #

T3t 1

st #A 2

RRER . —DUERERRE— main KE, BAILRE—NAIHITERE—NUIRER. Z
KA RV HI R EZF IR SR T,

WEREHS: AR—NURAFINESE, ZENNEHNHZERBERINARZGIFBMERNIT
- RSB ZEANNEEHNERES IR BAIFBMNEREHITECHNHNR AT Z6ES
RENZBDNLAOHRRNESFNIRIFR, HEWHTEERTHRIFR, XFEEMNFAMENR
BNE—IRAEFEHTZMAE G EZNMR, WA LGES M SIES MR GIEITZrE
MR IRAN SR, HEWIR TR EENIRE R AR,

GTest =it 7T =M E RWBYRIE 4.

- 2REMS HNBINNRER. RIMBNE4NGE, FEB—ECHE, ARME
testing::Environment 3£, A5 5SKINAK SIKIER SetUp # TearDown, [EEY7E main ERIEA#H
1778 testing::AddGlobalTestEnvironment(new MyEnvironment); K72 /EMIEEE

ADIR

1 #include <iostream>#include <gtest/gtest.h>// £EFMH i XIEMNNAIE, tle B /EFH
W#Y, GBS 1E it 2 B ECE N i FR I 24 HE , st e 52 e/ E BRI /) 7o/ AP IR 2E | T 28 7%
testing: :Environment HYRFEZEFRTRL// ETHIZERE#EL SetUp =TEMIZ Bi# I ;
TearDown =TENATEE/EIEME .
std: :unordered_map<std::string, std::string> dict;
class HashTestEnv : public testing::Environment

4



5 public:
6 virtual void SetUp() override{
7 std::cout << "UiEAT:IRATVESEHRIE! |\n";
8 dict.insert(std::make_pair("Hello", "fRE&F"));
9 dict.insert(std: :make_pair("hello", "{R&F"));
10 dict.insert(std::make_pair("&EML", "fREF"));
11 }
12
13 virtual void TearDown() override{
14 std::cout << "MIRAERG:BEHIE! | \n";
15 dict.clear();
16 }
17 3}
18
19 TEST(hash_case_test, find_test)
20 {
21 auto it = dict.find("hello");
22 ASSERT_NE(it, dict.end());
23}
24
25  TEST(hash_case_test, size_test)
26 {
27 ASSERT_GT(dict.size(), 0);
28 }
29
30 dint main(int argc, char *argv[]){
31 testing: :AddGlobalTestEnvironment(new HashTestEnv);
32 testing::InitGoogleTest(&argec, argv);
33 return RUN_ALL_TESTS();
34 }
IBITER
ARG ER
1 /event
2 [==========] Running 2 tests from 1 test case.
3 [t ] Global test environment set-up.
4 WitEl R EREIE !
5 S —— ] 2 tests from hash_case_test
6 [ RUN ] hash_case_test.find_test
7 [ OK ] hash_case_test.find_test (0 ms)
8 [ RUN ] hash_case_test.size_test
9 [ OK ] hash_case_test.size_test (0 ms)



10
11
12
13
14

[ —— ] 2 tests from hash_case_test (0 ms total)

e ] Global test environment tear-down
MiXE R G B REUE! !
[==========] 2 tests from 1 test case ran. (0 ms total)

[ PASSED ] 2 tests

- TestSuite Fff: HW—MNIAES. MHEHNZHNEHNRAEFTEECIBR—1XK, #EBE
testing::Test, LI MERASEKEL SetUpTestCase # TearDownTestCase, MIXEHRIFHNEIR
FEBREREMHNNEI—HFE main T, MERERH RN FERR TEST ZZe84 TEST_F 7.
o SetUpTestCase() ERERZEMIRE M E— NN BFIF BT
o TearDownTestCase() R BEMAEGHRE—ONMIXBHILEREHNIT
o WEIE TEST_FNE—NSHUERNCENELR, ERIBHAMREGNRIR, XEFE

TEST_F REYMIAE R FART LA PSR RRIALS T o

(ASEEZS

1

O 0 N oo b W N

T s
N~ 0O A W N RO

18
19
20

#include <iostream>#include <gtest/gtest.h>// TestSuite: it Elt/EEHITET I,
Bl ¥ 2 AR VTN —BE9 5 T0# T, 9B BRI TR EF LS/ ) B X —1
THEERY I IE {2 1FF BRZ M E R, TIAE M FLE X —2A 8K izt B 1A T IR AL E BT FE W %/
% : FLENXHIERE, BRTF testing::Test HE,

EE N EESKE SetUpTestCase /TearDownTestCase

BITIFEECEFEIE */class HashTestEnvl : public testing::Test

{
public:
static void SetUpTestCase(){
std::cout << "IfiE 1 F— TEST ZAETEARA\n";
}
static void TearDownTestCase(){
std::cout << "IfiE 1 BE— TEST Z/EHEB\n";
}
public:
std: :unordered_map<std::string, std::string> dict;
s

/) AR, EMEFEFE TEST T ,M0& TEST_F, MH—1"EHEHESNAEMIFIEELES
/) main R FRFEFLIMIFIET , MEE TEST_F HEJLEEREIERL G T2/ R RE
TEST_F(HashTestEnvl, insert_test)
{

std::cout << "fIE 1,78 dinsert Mid\n";

dict.insert(std: :make_pair("Hello", "{R&F"));



21 dict.insert(std: :make_pair("hello", "{R&F"));

22 dict.insert(std::make_pair("&EML", "fREF"));
23 auto it = dict.find("hello");

24 ASSERT_NE(it, dict.end());

25 1}

26

27  TEST_F(HashTestEnvl, sizeof)

28 {

29 std::cout << "FIE 1,78 size Mik\n";

30 ASSERT_GT(dict.size(), 0);

31}

32

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

34 testing: :InitGoogleTest(&argc, argv);

35 return RUN_ALL_TESTS();

36 }

BITER:

ARIGIR

1 /event

2 [==========] Running 2 tests from 1 test case.
3 S —— ] Global test environment set-up.

4 [ —— ] 2 tests from HashTestEnvil

5 E 1 51 TEST ZEIBEA

6 [ RUN ] HashTestEnvl.insert_test

7 IE 1,908 dinsert Mk

8 [ OK ] HashTestEnvl.insert_test (0 ms)

9 [ RUN ] HashTestEnvl.sizeof

10 B 1,908 size Mk

11  event.cpp:81l: Failure

12 Expected: (dict.size()) > (0), actual: 0 vs 0
13 [ FAILED ] HashTestEnvl.sizeof (0 ms)

14 ¥R 1 &RE— TEST ZEEA

15 [eo——mm=e= ] 2 tests from HashTestEnvl (0 ms total)
16 [ —— ] Global test environment tear-down
17 [==========] 2 tests from 1 test case ran. (1 ms total)
18 [ PASSED ] 1 test.
19 [ FAILED ] 1 test, listed below:
20 [ FAILED ] HashTestEnvl.sizeof
21 1 FAILED TEST



REBEIELAS, BN, MEFHESNRESEIE—NMIERRERT, XF5
SMRBVFEEEER, RBEESH. EREFEN, HMNLKMERNNLAHIFEZNURBFIRK
T, XRATAR? XridKkE T TestCase FHHBINLF,

- TestCase FHfF: Hd—NMHAA, MWXABFINEFNFEEZMNAEHNELR—F, FFE
75 £ T3 A 5 SE LAY PR 1N BRI 2053 315 SetUp 1 TearDown, XK B R 2 A K #Ko

o SetUp()REEE—MIX R AN FIERIHIT

o TearDown() R ZE— T B HIRLEREHIT

WELEW, 7E TestSuite/TestCase EFA, SNIEHAL, RAENRABE—ISFHFE
%, ALUAREFHRER, ERARLESNIHANNFIRERZRILL, XEXINIMAREORE
BNz BB HE LN T, RIEFTE R A GIERERER BRI R # 1T,

HADIR

1 // TestCase: it FRBIAYE Tz, BIEFXTEE— 1015 &5 E A 14 17 BT FR i 1T st/ ) HF
B BRI BRI TIF R IO E R —FHFE I H /) FEE : o X IFIEE , AT testing::Test
B, FHFIEEANESSetUp / TearDown #2[] class HashTestEnv2 : public
testing::Test

2 {

3  public:

4 static void SetUpTestCase(){

5 std::cout << "IfIE 2 F— TEST ZAIMKIAR, #ITEEIMREE \n ";
6 }

-

8 static void TearDownTestCase(){

9 std::cout << "R 2 &E— TEST ZEWiER,#TEAIFEEE\n ";
10 }

11

12 virtual void SetUp() override{

13 std::cout << "IFIE 2 AT IREVEREIE! |\n";

14 dict.insert(std: :make_pair("bye", "EBW"));

15 dict.insert(std: :make_pair("see you", "EBIW"));
16 }

17

18 virtual void TearDown() override{

19 std::cout << "IfIE 2 ARG ORIBHUE! |\n";

20 dict.clear();

21 }

22

23 public:

24 std: :unordered_map<std::string, std::string> dict;



25 3;
26
27  TEST_F(HashTestEnv2, 1insert_test)
28  {
29 std::cout << "IFiE 2, 7EllR\n";
30 dict.insert(std::make_pair("hello", "fREF"));
31 ASSERT_EQ(dict.size(), 3);
32}
33
34  TEST_F(HashTestEnv2, size_test)
35 {
36 std::cout << "IfiE 2,78 size MHiK\n";
37 auto it = dict.find("hello");
38 ASSERT_EQ(it, dict.end());
39 ASSERT_EQ(dict.size(), 2);
40 }
41
42  Hdint main(int argc, char *argv[]){
43 testing::InitGoogleTest(&arge, argv);
44 RUN_ALL_TESTS() ;
45 return 0;
46 }
IBITER
ARG ER
1 /event
2 [==========] Running 2 tests from 1 test case.
3 [t ] Global test environment set-up.
4 e —— ] 2 tests from HashTestEnv2
5 R 2 £ TEST ZEIRIAR , #TEEIMREE
6 [ RUN ] HashTestEnv2.1insert_test
7 MR 2 AT RAVESEHIE! !
8  IF 2, Eit
9 IR 2 MiA4RfG EELHE! !
10 [ OK ] HashTestEnv2.insert_test (1 ms)
11 [ RUN ] HashTestEnv2.size_test
12 R 2 MiET IRENEEEE! !
13 IR 2,908 size Mid
14 IE 2 ARG BEHIE! !
15 [ OK ] HashTestEnv2.size_test (0 ms)
16 IR 2 &E— TEST ZEWRIAR, #ITEMAIFREE
17 [eo——mm=e= ] 2 tests from HashTestEnv2 (1 ms total)



18 [ —— ] Global test environment tear-down
19 [==========] 2 tests from 1 test case ran. (1 ms total)
20 [ PASSED ] 2 tests

C++11 B &Izt

std::future

std::future B C++11 fEFEFRRI—MERE, ERT—THETRENSR. SRIESLIER:E
RERSPESE, stdifuture RILIEEBN RN TE R ERVIHEIREVES HRITE R, std::future B9
—MNEEFEEEBEELSFTILE, BEIRDIRETH, MAMBEREIERIERNAZERRT
B RV,

RS
- BEMAES ARINNFETEEMIT LHEMNRER, INZERIHEZENESE
std::future FILIARRTXERDESHER, BIBESSTLESE, HINTAIULIMESH
HITRE, NMREEFRNHRITHE,
C FERIEH EZEERED, RIUJRFESFTRLEES TG eSS hiTHMIEE, B
A std::future, FHTATLUSKIMEARRZENEY, WRESTHREBRIEEGRARSZHITEEIR
Fo
- FBRIREL: std:future BT —ML WA IUKRNFTESHER, FHITTUER
std::future::get() RECRREVESHIER, WRBSEZEIFILE, BRIFTIRFTM. XHF,
TEiRMA get() RERET, FTTLUMBERELIRE T FAENLER,

&G
- {EH std::async KBS H S
std::async 2—MIEES 5 std::future XEXHIE R FE. EBRIBHET—TNELSES, HiRE—
MNEZESER KD std::future WK, FRINBERT, stdi:async BEBoI— 1 kiE, IEE
F1F future B, ESERERPBITHBURTREH S8, XS std::launch £E!:

o std::launch::deferred REFIZK KW ER AR, BEEITE future LA get() & wait()

A =FRPITES,



o std::launch::async ZREER#=7E E 2 eIZAILIE LiE1T,
o std::launch::deferred | std::launch::async WEBiEE A5 EF &4 BahEZE R,

,

AREGIR

1 #include <iostream>#include <future>#include <chrono>int aysnc_task(){
2 std::this_thread::sleep_for(std::chrono::seconds(3));
3 return 2;

4 }

5

6 1int main(){

-

8 std::future<int> result_future =

9 std::async(std::launch::async, aysnc_task);

10

11 std::cout << "hello world!" << std::endl;
12
13 std::cout << "Result: " << result << std::endl;
14 return 0;
15}

- {8 std::packaged_task # std::future B¢ &
std::packaged_task Ft2IEESH std::future PETE—EMIENR, B—MITESHFE,
AT LUET std::packaged_task W RIREVESHEKELRY std::future WK, @iTIEA
get_future() /57£3K15, std::packaged_task HIRIR S 2 HEER,
B] LA std::future 1 std::async B E 7 FHY, 1M std::packaged_task I E—PE1E,

(RS EEZS

1 #include <iostream>#include <future>#include <chrono>int add(int numl, int
num2) {

2 return numl + num2;

EI

4

5 dnt main(){

6

7

8 std::cout << "hello world!" << std::endl;

9 std:: future<int> result_future = task.get_ future();
10

11

=
N



13

14 std::cout << "Result: " << result << std::endl;
15 return 0;
16}

FH 1T std::packaged_task £

ESIR

1  #include <ijostream>#include <future>#include <chrono>#include <memory>int
add(int numl, int num2){
std::this_thread::sleep_for(std::chrono::seconds(3));

return numl + num2;

int main(){

/] EEMESE// std::packaged_task<int(int, int)> task(add);// ItArTHITE fibig
£, TEZF// std::cout << "hello bit!" << std::endl;// std::future<int>
result_future = task.get_future();// BEIEMNE, task BREH T )EEF, B

task HAR—KEK, // std::async(std::launch::async, task, 1, 2); //--HEizH
&/ FIUSHEFEAZENANORSE, B LHEER#, BEXMEENNERIREE//
std::thread(task, 1, 2); //-—-$#H1RFA// M packaged_task ZItT#NWE, // BRAA
B packaged_task FREEMNRHZZHERIERR, HLbITEZSESH—HEE// Z5IBFH
B, EEASESZEAETHTEERHNTEFPAAMNRR, FtFeEEsIR// BERBERE—
packaged_task H{TRFZIAR, // BERAEMRER new packaged_task, FEREUEHUEHTT
fRSIBERT // MAERRENNG, EEBNMERUFEREEES KA Rauto task =

std: :make_shared<std: :packaged_task<int(int, int)>>(add);

std:: future<int> result_future = task->get_future();

std::thread thr([task]() { (*task) (1, 2); });

N~ oo 00 b~ WN
()

10 thr.detach();

11 /] BT ESLERint result = result_future.get();
12 std::cout << "Result: " << result << std::endl;

13 return 0;

14 }

- {3 std::promise # std::future B2 &
std::promise BT —MIgEENAN, EAIUEILEZEBEEMEXELR std::future Xt
KIFITIREL, WEMBEARR Z A1 std::future AT LUREN— MR L REHREET, BEREEH
TLZE, T std::promise FiEH— FXNFohit std::future Fisk,



%Eﬁ%g?nclude <jostream>#include <future>#include <chrono>void

task(std: :promise<int> result_promise){

2 int result = 2;

3 std::cout << "task result:" << result << std::endl;
4 std::this_thread::sleep_for(std::chrono::seconds(3));
5 result_promise.set_value(result);

6 1}

-

8 int main(){

9

10 std::promise<int> result_promise;

11 std::future<int> result_future = result_promise.get_future();
12

13

14

15

16 std::cout << "hello world!" << std::endl;

17

18

19 std::cout << "Result: " << result << std::endl;

20 task_thread.join();

21

22 return 0;

23}

c++11 gt I
BT K EARITESHEE, NORBAZFHITIZEERE TR, FEIiERF std::packaged_task il
 std::future BY4E &KL,
SiZHH I ERLE:
a. AR EANEHITHRE, UKRFEELERHE (KBNS , R 0P TIEEEX
MATERE ST AESS
IR
o BEIEMIA A
« £S5 A vector EIFH— M EREES tF
 ERMAFHTE: RUEFER
» —ERENTELE: BT RMESHEHESHITES
» BRTITIRE: UETFIERIZIE MRV R,



o BIRAIR(E:
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ADIR

1
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23

24
25

26

27

28

29
30

#pragma
once#include<iostream>#include<vector>#include<functional>#include<memory>#incl
ude<thread>#include<future>#include<condition_variable>#include<mutex>namespace
ThreadPoolModule
{
class ThreadPool
{
public:
using ptr = std::shared_ptr<ThreadPool>;
using Functor = std::function<void(void)>;

ThreadPool(int thr_count = 1) :_stop(false)

{
for(int i = 0; i < thr_count; 1i++)
{
_threads.emplace_back(&ThreadPool: :Entry, this);
}
}
~ThreadPool()
{
Stop() ;
}

// pushfEABIRBELE — TR - BRAITHIRE, #HETFREFES, ZrBLIERIH
BB EIZENEREFHIZE /) pushREAES, SRIXMEANBIREEZH —TFRLES
(packaged_task), // 1@ lamadat L alHBXTR (NERITEZLES) , WAFESHH, BT
ELEFEERN B 1T T temp late<typename F, typename ...Args>

auto Push(F&& func, Args&& ...args) ->
std: : future<decltype(func(args...))> {

/) 1. FENRHE R —TNpackaged_taskfFSusing return_type =
decltype(func(args...));

auto tmp_func = std::bind(std::forward<F>(func), std::forward<Args>
(args)...);

auto task = std::make_shared<std: :packaged_task<return_type()>>
(tmp_func);

std:: future<return_type> fu = task->get_future();

// 2. HE—TlamadalE & R (HRESHR), REAAITTESIIR



31
32

33

34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57

58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74

std: :unique_lock<std: :mutex> lock(_mutex); // RAII“ &A% % H

PRI/ /) 3. FELIRBIE S REXTRIMNAESS

_taskpool.push_back( [task]() {(*task)();} ); // XEHLFE

tmp_ func

_cv.notify_one();

return fu;

void Stop(){
if(_stop == true) return;
_Stop = true;
_cv.notify_all();
for(auto &thread : _threads) thread.join();

private:
// ZRENCRE ——~ NEFTFEHMES P EEFSH#H{THITVvoid Entry(){
while(!_stop)
{
/) IGETEEH L REFL I, EHAITIEEH X ERE
std: :vector<Functor> tmp_taskpool;

{
// M#istd: :unique_lock<std::mutex> lock(_mutex);

/) FFESHUINE, HE stoptEIR[E]
_cv.wait(lock, [this](){ return _stop ||

!|_taskpool.empty(); });

/) BRUESHITAIT (B B#EEENTT)
tmp_taskpool.swap (_taskpool);

for (auto& task : tmp_taskpool) task();

private:
std::atomic<bool> _stop;
std: :vector<Functor> _taskpool;
std::mutex _mutex;
std::condition_variable _cv;
std::vector<std::thread> _threads;

}s
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EIES

- & =& (Producer)

- JHEEZE (Consumer)
thia] A (Broker)

- &7 (Publish)

- 3Ti5 (Subscribe)

- —NEFE, —MERE

Producter Client Publish Msg —> Broker Server

NDNEFE, NMHEE

Producter Client | ——————

r——

Producter Client Publish Msg —> Broker Server

Producter Client | —————/

—— Subscribe Msg —>

Subscrible Msg —]

r——

Consumer Client

Consumer Client

r——

Consumer Client

Consumer Client




Hrh, Broker Server @&z 0BIERSY, H150H BMTFHEME K.

m7E AMQP(Advanced Message Queuing Protocol-Z4E BTN, —MEHEFA—EEIRSEH
Rz A BAR AR SOE BTN, NERDESMNFEGIEIT, FEEEMNZIENE R RN AFESH
B ARSS 2R ML TIRE B IRVERL SO RT RE) R B AR, Rl EH S RiElfFARS5 88 Broker 1, NX7FTELLTH#E

LS.
10N .

- B (VirtualHost): Z54F MySQL 9 "database", @ —MZ4E EHI%E S, — BrokerServer
ERIATFEZ A VirtualHost .
- A (Exchange): £/~ & H B4 &% Broker 9 Exchange £, HiRIERRBAIFN, 854
B &L AREN Queue,
- PA% (Queue): EIEARFEE RIS, S NMHEEZRTEB M Queue LIREUER,
- 487 (Binding): Exchange 1 Queue Z[EBHYXEXX %, Exchange 1 Queue BJLUIEARRY "% Xt
%" XA, BRI XBERIATIEXFRMESERER,
- JHE (Message): f532HIA R,
FriBHY Exchange #1 Queue v LUIERERL "2 31 %" X R, MIEURESN "Z3%" —F, BEEZE:
— Exchange AT LI48E £ Queue (AT LA % Queue 54 HE)
— Queue WAL Z ™ Exchange 45%E (— Queue FHVEE ALK EF £ Exchange)



BrokeServer
Virtual host Virtual host Virtual host
exchange exchange exchange exchange exchange exchange
queue queue queue queue queue queue
binding binding binding binding binding binding
Exchange Exchange
Publish o
. Exchange
Client ’ e
Exchange Exchange
i
v
N
Queuel Queue2 Queue3 Queued
~
Consume y,
Client

ERERIRLE

BREBZERNEFTEME, CEBREEEDEHE




- NEFEFRE HEER
- BEFHE ERMEAREX

#ZIDAPI

XtF Broker i, BSLI LA TAZCy API, @I iXEE AP SR SEIE B AR E A IHEE,
B HEH] (exchangeDeclare)

FHER MM (exchangeDelete)

BIEBAF! (queueDeclare)

fHERPAT! (queueDelete)

BIEHP7E (queueBind)

fRBR4BE (queueUnbind)

9. %% 2 (basicPublish)

10. 3Ti#E R (basicConsume)

11. HIAEE (basicAck)

12. BUHITIH (basicCancel)

%—7 M, Producer #1 Consumer Mi@d MR A I, iITiZ A AXLE API, LI EF-EHEEIRE

AR

X¥F RabbitMQ Rit, EE R IUFHIIHA|AE

- Direct

©® N o U bk W

- Fanout
- Topic
- Header
Hr Header XM A LLIRE F, LEAD I, FEANSII =ML, MBRHEELI =1
- Direct: £ & RIXH BN, BEEIEERKIZRANGE HIPATIR
- Fanout: £/ & & XAVE RS W E R FNZ NI FAE AT
- Topic: 4B7EPATBIZHA L BY, I8 — DN FRFE N bindingKey, RKIXHEEIRE—MNFREN
routingKey. 3 routingKey #l bindingKey #/E—ERIILE & HFRVETZ, NIIEHE S 1%&E EIFEE A
78
X =MIRVERLRLS qq BER A E,
- Direct E&— 1M ERLE, REHEEN AW,
- Fanout 2R T EE, &—1 10 SRELLIE, B ERIE D AEBRE 10 3Rk,



- Topic @& — 1M EIELE, %k 10 REFLE, B ENE, SENGHIA, 7 8EH. LEF M
ZBY AERREST 10 3R 4.

AWK
Exchange, Queue, Binding, Message EEIRHBER/ANTKIEFER /| EVNER, RIE
ERABFREK,

MKEE

B HEEBER P iniER, Broker WZENRS 2, BIMEHITER.
TEMZIBERIIED, ZP RSN EIRMEXI AT api, SRIEIITARSS 23AVIR1E,

13. @l Connection

14. X Connection

15. g% Channel

16. %] Channel

17. BU#EBA%! (queueDeclare)

18. FHERPAYI (queueDelete)

19. IR (exchangeDeclare)

20. $HEERHEM (exchangeDelete)

21. BIESE (queueBind)

22. BRBRHPTE (queueUnbind)

23. & HE (basicPublish)

24. iTiEEE (basicConsume)

25. #IAHE (basicAck)

26. BUHITEH (basicCancel)

B] LAEE], 7E Broker B9EH £, P IHIAEIE 0 Connection #{EF Channel 12/E
- Connection S¥FZ—> TCP #E#%

- Channel 2 Connection HYIZiEEE

—> Connection FARI LB &% Channel, Channel #1 Channel Z[EIf#IBRIHIIA, F=HE
BEF#. XEMEERATREBEFHNE A TCP EiE, REHOERMNMR, BRIt E X
TCP &%,

Connection A] LIIBRRL—IRMZ%. Channel M2 M4k B B AR LL4:.



HENE
WHBRIHER, BEHITNE. NERND R
- BENECHBREREHRTHE, MENETET, Broker EEMIBRXMNER.
- FEINE: JEBEEFAANEREO, Broker IWEIR ZIERZ G, 77 BIEMIBRXNE S
FHNERNBR, @A T RIDESHESOERELEND T . T —EN T HETEMEER

BHIAR, HEE Mo



. ERE 5
AR 53 Um iR IR

RACKRIEERFOER
ERIBERIBRAEREN, U5, RIILE, HESHBIRIELIE.

a. EEER: B, XKE, BEER/AUNS, B (EAERE)BaliFnE, Sk
b. EXE#&(F: MEMLER, =8H, MR, R, FMESFE.
28. PAFIERE:
BEER: 8, BERANMNS, BEMENS, BE(XAERN)BHRFRTS, Hit

\o

W
g

b. EIR&(F: MEMHLER, BEA, MER, KRE, FIMESEFE.
29. PEEIE
a. BEIERER: MNBHR, PAFIBIR, P&/,
b. EIR1&(F. MEMEER, HE, WY, MERTMAKEKAERES, BIRATIXEKHERS
B, KRB KEHAEE S

30. JHEEHE:
a. BEIEER
i. B AR ID, BEXH, HAMENTE
ii. HEAE

i, BRITS FANEER)
iv. FAKLE (REF)
V.REAEEKE (REH)
b. EXE#(F: MEMEER, MIEENFIFIEHE, REUEEMTINEER, WINBRER
LML OB SRR F B ENFNEE P FER,
- LAEEERNE, TERRIEREEHEDHITLE,
- UIERFENE, TBEERRIIERSSBERZE, ZRNEREAUERRS.

BRI EIEEIR



E A3/ FAT B EER BB T RN A BT B HITIRMEN, RUILEHWEX U EEHIEEERR
B EIEIR,
31. EMMEERER:
a. N SR E R IR DR
b. BAFIEE EIERIR A TR
C. HPE BUIREIEIRIR TR
d. H R HiEEERIR DR
32. EEPAMLXTSMELE:
a. TR E N SIRAERR, STHRAMFRIEE,
b. IR EMWAFATIEER, BATIMIERIRIE,
c. IR EMN SN -FATITE , REFRIPEIR(Fo
d. FREHRA BRI EE 2
33. EIMIVEIRIRIE:
a. BIBEMN
b. E WM
c. MIBREEFAML

A BE R AR IR

HEFP AT —FERIRMNGE, XFER, MIZRNNENIZITIGPERIMLEPATIR? IRE

FRRIRFLZ RE X 4F 1B,

TEHEESPRE— binding_key, MBFAMAVEEHFE— routing_key, BEBZNBABURFED

BER THHEEM keyo

34. T8 BHBNAENZAIRAAIFRB S E AT H,

35. HiE: BHEHENEISEESEH binding_key 538 & routing_key —ZHIBAT .

36. £/ FEHBENBEISEES S binding_key 5 routing_key 2 ILEZRLINAIBATI R,

binding_key

EHRHFFE TR, HEER . DRETED.

5140: news.music.#, XATFRRZIGNBENLFINTIB— AT REERMEINEAG,

- ZFF R # IABECRT, (BF *# RERIER . Y10 WHRAINIIER S, FRef HihFF &R A,
otbiNar.b BEEM, ara.bE@AEEMN



o * IR MEE— 12T (TERRRIFFAEFE)
o # AILILEEAERENHEZ N EIE (FERRIRNFAEFH)
routing_key
EHEE. FEM TS, HERLUER . XMaRETFHD.
5180 news.music.pop, XAFRRIHRIAMAVERZ—RITE RAVHRE,

HEEERRR
HEEEEZUNIIAETH, BASNMERESSITEHBRIHEITE—MBATIBNER, HAFIH
BERGE, SRNTIBRRIEIXSITIA T ZATIENEEE,
FItRERIEEEE, MITIXEXFPCESEERIEHES, MPATIREXAYHZRE RENH— M HEE
&, AEREEHESERE (XMERMITAPAIIGHAEE) -
37. HBEEER:

a. txik

b. ITiEEBAFI& TR

c. BRI ERE (RET —FHBHXLHEER, EERESHREIMmAEERRES)

d HBAEBENRREGES (—NERATRFERRNE, P EEEHITHIE....)

i. void(const std::string& tag, const BasicProperties& p, const std::string& body)
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NTETFRETMBPEBREEMUEFNERUE, RHRE—TBEITENE, #HITREHN
BEFTE,

E 7B Z7E Linux 0S TRIMAY, FAIUBAEERANZEIFFES Linux RESN—1H
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Mutex.hpp
XA RAIIFIBE, EHERAEATIRT, XEIMT—1 LockGuard £, RIEBIRILES
FEIHAMB1E RS B ohRET, R Seaiin] &,

ARG ER

1 #pragma once

2  #include <iostream>

3  #include <pthread.h>

4 namespace MutexModule

Sl

6 class Mutex

7 {

8 public:

9 Mutex ()

10 {

11 pthread_mutex_init(&_mutex, nullptr);
12 }

13

14 pthread_mutex_tx Get(){

15 return &_mutex;

16 }

17

18 void Lock(){

19 pthread_mutex_lock (&_mutex) ;
20 }
21
22 void Unlock(){
23 pthread_mutex_unlock (&_mutex) ;
24 }
25
26 ~Mutex ()



27 {

28 pthread_mutex_destroy (&_mutex) ;
29 }
30
31 private:
32 pthread_mutex_t _mutex;
33 s
34
35 class LockGuard
36 {
37 public:
38 LockGuard(Mutex& mutex) : _mutex(mutex)
39 {
40 _mutex.Lock();
41 1
42
43 ~LockGuard()
44 {
45 _mutex.Unlock();
46 }
47 private:
48 Mutex& _mutex;
49 s
50 }
Log.hpp

XNEAEXBIEBERN TR HHEHN 2 RSBTEIRMINEE, BXFHEXGEEMNES
XHE, EER EREIINEEZ —B, FEEmainEk i+ EE Enable_Console_Log_Strategy()
gt 2 Enable_File_Log_Strategy(path, file) . XEMNHLEFHHENSHREREHN, NRFEZW
TEBRIATE .hpp FEEER TERK— log.txt X1,

ZASERRASHEARE, ERRIXEFRHNERLE

LOG(LogLevel:: HEZXE) << "{RI1Z I BEAYER";
[2025-11-19 22:10:01][DEBUG][3167485][Message.hpp][774]- INEFFNFTXHGEE . Hello World4
XME—FRHBASHETF, G&iE. BEXEE, #i2 pid. WEXGE. 178 Bk,

EGIR
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#pragma once#include <iostream>#include <string>#include <fstream>#include

<

{

filesystem>#include <pthread.h>#include <time.h>#include <sys/types.h>#include

<unistd.h>#include "Mutex.hpp"namespace LogModule

using namespace MutexModule;

const std::string defaultpath "./log";

const std::string defaultfile = "my.log";

const std::string& gsep = "\r\n";
class LogStrategy

{

public:
virtual void SynclLog(const std::string& message) = 0;
~LogStrategy () {}

}s

class ConsolelLogStrategy : public LogStrategy

{
public:
ConsolelLogStrategy() {}
~ConsoleLogStrategy() {}
void SyncLog(const std::string& message) override{
LockGuard lockguard(_mutex) ;
std::cout << message << gsep;
}
private:
Mutex _mutex;
}s

class FileStrategy : public LogStrategy
{
public:
FileStrategy(const std::string& path = defaultpath,
const std::string& file = defaultfile)
: _path(path), _file(file)

// BI#EEE{RLockGuard lockguard(_mutex);
if(std::filesystem::exists(_path)) return;
else{
try{
std::filesystem: :create_directories(_path);
}
catch(const std::filesystem::filesystem_error& e){
std::cerr << e.what() << '"\n';
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void SynclLog(const std::string& message) override{
LockGuard lockguard(_mutex) ;
// BAXMF
std::string filename = _path + (_path.back() == "/'" 2?2 """
_file;
std::ofstream out(filename, std::ios::app);

if(lout.qis_open()){
std::cerr << "Failed open file: " << filename << std

out << message << gsep;

out.close();

~FileStrategy() {}
private:

Mutex _mutex;

const std::string _path;

const std::string _file;

}s

enum class LoglLevel{
DEBUG, INFO, WARNING, ERROR, FATAL

}s

std::string LeveltoStr(LogLevel level){

switch (level)

{

case Loglevel: :DEBUG:
return "DEBUG";

case Loglevel::INFO:
return "INFO";

case LoglLevel: :WARNING:
return "WARNING";

case LoglLevel: :ERROR:
return "ERROR";

case Loglevel: :FATAL:
return "FATAL";

default:
return "UNKNOWN ID";

std::string GetTimeStamp() {

ll/ll) +

::endl;



92 time_t curr = time(nullptr);

93 struct tm curr_tm;

94 localtime_r (&curr, &curr_tm);

95 char timebuffer[128];

96 snprintf(timebuffer, sizeof(timebuffer), "%4d-%02d-%02d
%02d:%02d:%02d",

97 curr_tm.tm_year + 1900,

98 curr_tm.tm_mon + 1,

99 curr_tm.tm_mday,

100 curr_tm.tm_hour,

101 curr_tm.tm_min,

102 curr_tm.tm_sec

103 )

104

105 return (std::string)timebuffer;

106 }

107

108 // 1. JEREEAZE && 2. RIEFEIRIFRES, TRRIFTclass Logger

109 {

110 public:

111 Logger ()

112 {

113 EnableConsolelLogStrategy() ;

114 }

115

116 void EnableFileLogStrategy(const std::string& path = defaultpath,

117 const std::string& file = defaultfile){

118 _fflush_strategy = std::make_unique<FileStrategy>(path, file);

119 }

120

121 void EnableConsolelLogStrategy () {

122 _fflush_strategy = std::make_unique<ConsoleLogStrategy>();

123 }

124

125 class LogMessage

126 {

127 public:

128 LogMessage (LoglLevel level, std::string src_name,

129 size_t line_number, Logger& logger)

130 : _curr_time(GetTimeStamp()), _level(level), _pid(getpid()),
_src_name(src_name)

131 , _Lline_number (line_number), _logger(logger)

132 {

133 std::stringstream ss;

134 ss << '"[" << _curr_time << "]"

135 << "[" << LeveltoStr(_level) << "]"

136 << HI:H << _p-id << H]H



137 << [ << _src_name << "'

138 << "[" << _line_number << "]"

139 < "oy

140 _log_message = ss.str();

141 }

142

143 template <class T>

144 LogMessage& operator<<(const T& info) // HZHIAZEEE
145 {

146 std::stringstream ss;

147 ss << 1nfo;

148 _log_message += ss.str();

149 return *this;

150 }

151

152 /) TERFEIA << SABE, REHLRE

153 ~LogMessage()

154 {

155 if(_logger._fflush_strategy)

156 {

157 _logger._fflush_strategy->SynclLog(_log_message);
158 }

159 }

160

161 private:

162 std::string _curr_time;

163 LoglLevel _level;

164 pid_t _pid;

165 std::string _src_name;

166 size_t _line_number;

167 std::string _log_message;

168 Logger& _logger;

169 }s

170

171 LogMessage operator() (LogLevel level, std::string name, size_t line){
172 return LogMessage(level, name, line, *this);
173 }

174

175 ~Logger () {}

176

177 private:

178 std: :unique_ptr<LogStrategy> _fflush_strategy;
179 )8

180

181 Logger logger;

182



183 #define LOG(level) logger(level, __FILE__, __LINE__)#define
Enable_Console_Log_Strategy() logger.EnableConsolelLogStrategy()#define
Enable_File_Log_Strategy(path, file) logger.EnableFilelLogStrategy(path, file)

184 }

SQLiteZt

ZEFEFREHE sqlite3 £ C++ EAYIEO, BEABERABENNTIBERS.
FTEFMEHNERE, Open 5 Exec, PABFITHEEESHITIEG, RAENEEER
LILERMAIFS Y, EEILEEFEANSURE, FRIEMSR@s S EEHIENIREE -

RIGIR
1 class SqliteHelper
2 {
3 public:
4 typedef int(xSqliteCallback) (void*, int, charxx, charxx);
5
6 SqgliteHelper (const std::string& dbfile) : _dbfile(dbfile),
_handler (nullptr) {}
bool Open(int safe_level = SQLITE_OPEN_FULLMUTEX) {
int ret = sqlite3_open_v2(_dbfile.c_str(), &_handler
10 , SQLITE_OPEN_CREATE | SQLITE_OPEN_READWRITE | safe_level,
nullptr);
11 if(ret != SQLITE_OK)
12 {
13 LOG(LogLevel::ERROR) << "$TFFsqlite#iBELRM: " <<
sqlite3_errmsg(_handler);
14 return false;
15 }
16
17 return true;
18 }
19
20 bool Exec(const std::string& sql, SqliteCallback cb, voidx arg){
21 int ret = sqlite3_exec(_handler, sql.c_str(), cb, arg, nullptr);
22 if(ret != SQLITE_OK)
23 {
24 std::cout << sql << std::endl;
25 LOG(LogLevel: :ERROR) << "HITIEEKM: " <<
sqlite3_errmsg(_handler);
26 return false;
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39

Strs

XNMEREBRNETEARDEIFRFEN—1EL, 77 M routing_key # binding_key EXH

return true;

void Close(){

private:

if(_handler) sqlite3_close_v2(_handler);

std::string _dbfile;
sqlite3x _handler;

s

1FE BB 73 ILECRY.
REAHE, BAmE—TNEH,

EIIR
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10
11
12
13
14
15
16
17
18
19
20

class StrHelper

{

public:
static size_t Splite(const std::string& str, const std::string& sep,

std::vector<std::string>& result)

{

result.clear();
if (str.empty()) return 0;

if (sep.empty())
{
result.push_back(str);

return 1;

size_t start = 0;

size_t end = 0;

while ((end = str.find(sep, start)) != std
{

result.push_back(str.substr(start, end

::string: :npos)

- start));



21 start = end + sep.length();

22 }

23

24 result.push_back(str.substr(start));
25 return result.size();

26 }

27 s

UUIDAERE3E
XAERERUVIE, BFARITYBHME—EX S,
1EXE, UUid 45, HITRAEM 8 MENET, L8 FHES, 16 FHIALM 32
{iI 16 I F AT R RBRLBE—NENEEBRIEF SROMEIE (FEHRAR S YHER
HRAKT..) , ATRHFEEN, FESRSHFMENL Mac Hitt,

ARG ER

1 class UUIDHelper

2 {

3 private:

4 static std::string GetMacAddress(const std::string& interface = "etho")
5 {

6 std::string path = "/sys/class/net/" + interface + "/address'";
7 std::ifstream file(path);

8

9 if (file.dis_open())

10 {

11 std::string mac;

12 std::getline(file, mac);

13 return mac;

14 }

15

16 return "";

17 }

18

19 public:
20 static std::string Uuid(){
21 std: :random_device rd;
22 std: :mt19937_64 gernator(rd());

23 std: :uniform_int_distribution<int> distribution(®, 255);



24

25 std::stringstream ss;

26 for(int i = 0; 1 < 8; 1i++)

27 {

28 Ss << std::setw(2) << std::setfill('0') << std::hex <<
distribution(gernator);

29 if(i == 3 || i ==5|] 1 ==7) ss << """

30 }

31

32 ss << GetMacAddress() << "-";

33

34 static std::atomic<size_t> seq(l);

35 size_t num = seq.fetch_add(1);

36

37 for(int i = 7; i >= 0; i-—-)

38 {

39 Ss << std::setw(2) << std::setfill('0') << std::hex <<
((num>>i*8) & Oxff);

40 if(i == 6) ss << "-"";

41 }

42

43 return ss.str();

44 }

45 +s

X {FiR1ESE
a. X RBHBFEHIMT
b. SXHK/NREX
c. XHi%/5
d. XHEIE/MIbR
e. BEREIE/MIFR

(ASZEZS

1 class FileHelper

2 {

3 public:

4 FileHelper(const std::string& filename) :_filename(filename) {}
5
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bool Exists()
{

struct stat st;
return (stat(_filename.c_str(), &st) == 0);

size_t Size()

{

struct stat st;
int ret = stat(_filename.c_str(), &st);

if (ret < 0)
{

return 0;

}

return st.st_size;

bool Read(charx body, size_t offset, size_t len)

{

//1. THFXfEstd: :ifstream ifs(_filename, std::ios::binary |

std::70s::1n);
if (ifs.is_open() == false)
{
LOG(LogLevel: :ERROR) << "XXHFFTFFRM" <<

return false;

//2. BREXHFETNE
ifs.seekg(offset, std::ios::beg);

//3. BEEUXEHE
ifs.read(body, len);
if (ifs.good() == false)

{
LOG(LogLevel: :ERROR) << "HiszBYKLIK" <<
ifs.close();
return false;

}

//4. KEAXM
ifs.close();

return true;

bool Read(std::string& body)
{

_filename.c_str();

_filename.c_str();
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/) TR X, FIFEZHFZEbodyZ/6]size_t fsize = this->Size();

/) BREMAUFZE char*, stringfic_striR[El{EFEEIEUEIERL
body.resize(fsize);
return Read(&body[0], 0, fsize);

bool Write(const charx body, size_t offset, size_t len)

//1. #THFXfstd: : fstream fs(_filename, std::ios::binary |

std::7os::7n | std::7os::out);

if (fs.is_open() == false)

{
LOG(LogLevel: :ERROR) << "SUFFTHKK" << _filename.c_str();
return false;

//2. BRERIXHEENE
fs.seekp(offset, std::ios::beg);

//3. GAEKIE
fs.write(body, len);
if (fs.good() == false)

{
LOG(LogLevel: :ERROR) << "XHEANKMK" << _filename.c_str();
fs.close();
return false;

}

//4. KX
fs.close();
return true;

bool Write(const std::string& body)

return Write(body.c_str(), 0, body.size());

static std::string ParentDirectory(const std::string& filename)

// /aaa/bb/ccc/ddd/test. txtsize_t pos = filename.find_last_of("/");

if (pos == std::string::npos)
{
// test.txtreturn "./";
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std::string path = filename.substr (0, pos);
return path;

bool Rename(const std::string& nname)

{

return (::rename(_filename.c_str(), nname.c_str()) == 0);

static bool CreateFile(const std::string& filename)

{
std::fstream ofs(filename, std::ios::binary | std::jos::out);
if (ofs.is_open() == false)
{
LOG(LogLevel::ERROR) << "{HTHELIL" << filename.c_str();
return false;
}
ofs.close();
return true;
}

static bool RemoveFile(const std::string& filename)

{

return (::remove(filename.c_str()) == 0);

static bool CreateDirectory(const std::string& path)

{
// aaa/bbb/ccc cccc// TEZRBIZCNIER, BITEFEME—TKRE R

tl#size_t pos, idx = 0;

||gi)|'|\i| n s

while (idx < path.size())
{
pos = path.find("/", 1ddx);
if (pos == std::string::npos)
{
return (mkdir(path.c_str(), 0775) == 0);

std::string subpath = path.substr (0, pos);
int ret = mkdir(subpath.c_str(), 0775);
if (ret != 0 && errno != EEXIST)

{
LOG(LogLevel::ERROR) << "@IEHZR: " << subpath.c_str() <<

return false;



143

144 idx = pos + 1;

145 }

146

147 return true;

148 }

149

150 static bool RemoveDirectory(const std::string& path)
151 {

152 // rm —-rf path// system()

153 std::string cmd = "rm -rf " + path;
154 return (system(cmd.c_str()) != -1);
155 }

156

157 private:

158 std::string _filename;

159 }s
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