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 C++
●  Frightens fragile minds  Ж:-)
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Callback Hell

void View::Handle(Request&& request, const Dependencies& dependencies, Response 
response) {
  dependencies.pg->GetCluster(
    [request = std::move(request), response](auto cluster)
  {
    cluster->Begin(storages::postgres::ClusterHostType::kMaster,
      [request = std::move(request), response](auto& trx)
    {
      const char* statement = "SELECT ok, baz FROM some WHERE id = $1 LIMIT 1";
      psql::Execute(trx, statement, request.id,
        [request = std::move(request), response, trx = std::move(trx)](auto& res)
      {
        auto row = res[0];
        if (!row["ok"].As<bool>()) {
          if (LogDebug()) {
              GetSomeInfoFromDb([id = request.id](auto info) {
                  LOG_DEBUG() << id << " is not OK of " << info;
              });
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          }
          *response = Response400{};
        }
        psql::Execute(trx, queries::kUpdateRules, request.foo, request.bar,
          [row = std::move(row), trx = std::move(trx), response]()
        {
          trx.Commit([row = std::move(row), response]() {
            *response = Response200{row["baz"].As<std::string>()};
          });
        });
      });
    });
  });
}
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Coroutines

Response View::Handle(Request&& request, const Dependencies& dependencies) {
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Stackless Coroutines

Response View::Handle(Request&& request, const Dependencies& dependencies) {
  auto cluster = co_await dependencies.pg->GetCluster();                           
  auto trx = co_await cluster->Begin(postgres::ClusterHostType::kMaster);  

  const char* statement = "SELECT ok, baz FROM some WHERE id = $1 LIMIT 1";
  auto row = co_await psql::Execute(trx, statement, request.id)[0];               
  if (!row["ok"].As<bool>()) {
    LOG_DEBUG() << request.id << " is not OK of "
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Stackfull Coroutines 🐙

Response View::Handle(Request&& request, const Dependencies& dependencies) {
  auto cluster = dependencies.pg->GetCluster();                             
  auto trx = cluster->Begin(storages::postgres::ClusterHostType::kMaster);  

  const char* statement = "SELECT ok, baz FROM some WHERE id = $1 LIMIT 1";
  auto row = psql::Execute(trx, statement, request.id)[0];                  
  if (!row["ok"].As<bool>()) {
    LOG_DEBUG() << request.id << " is not OK of "
                << GetSomeInfoFromDb();                                     
    return Response400();
  }

  psql::Execute(trx, queries::kUpdateRules, request.foo, request.bar);      
  trx.Commit();                                                             

  return Response200{row["baz"].As<std::string>()};
}



Experiments

uServices



70 / 212

Experiments

uServices



For example, we plan to introduce the new functionality «payed roads»

71 / 212

New functionality

uServices



For example, we plan to introduce the new functionality «payed roads»
●  Code is written

72 / 212

New functionality

uServices



For example, we plan to introduce the new functionality «payed roads»
●  Code is written
●  Code is tested

73 / 212

New functionality

uServices



For example, we plan to introduce the new functionality «payed roads»
●  Code is written
●  Code is tested
●  It breaks in production 😭

74 / 212

New functionality

uServices



What to do?

uServices



76 / 212

Wrong solutions

uServices



–  Fix the code and redeploy

77 / 212

Wrong solutions

uServices



–  Fix the code and redeploy
–  Or change the configuration files and redeploy

78 / 212

Wrong solutions

uServices



The Right Solution

uServices



The Right Solution – Dynamic 
Configs 🐙

uServices



81 / 212

The Right Solution

uServices



Service that distributes configs

82 / 212

The Right Solution

uServices



Service that distributes configs:
●  Change the config value from the browser

83 / 212

The Right Solution

uServices



Service that distributes configs:
●  Change the config value from the browser
●  The change is applied automatically

84 / 212

The Right Solution

uServices



Service that distributes configs:
●  Change the config value from the browser
●  The change is applied automatically

Features:

85 / 212

The Right Solution

uServices



Service that distributes configs:
●  Change the config value from the browser
●  The change is applied automatically

Features:
●  Safe deployment of a new functionality

86 / 212

The Right Solution

uServices



Service that distributes configs:
●  Change the config value from the browser
●  The change is applied automatically

Features:
●  Safe deployment of a new functionality
●  Experiments

87 / 212

The Right Solution

uServices



Service that distributes configs:
●  Change the config value from the browser
●  The change is applied automatically

Features:
●  Safe deployment of a new functionality
●  Experiments
●  Limits/timeouts/log levels/degradation…
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Postgre Cache Policy
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●  components::PostgreCache< PostgreCachePolicy >
●  components::MongoCache< MongoCacheTraits >
●  components::CachingComponentBase

●  LRU:
●  cache::LruCacheComponent< Key, Value, Hash, Equal >
●  cache::ExpirableLruCache< Key, Value, Hash, Equal >

●  Containers:
●  cache::NWayLRU< T, U, Hash, Equal >
●  cache::LruMap< T, U, Hash, Equal >
●  cache::LruSet< T, Hash, Equal >
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«I’m a C# developer. I had no idea that coding in C++ is easy»

«No matter how unbelievable it sounds…

...it really doesn’t take much longer to write services on userver than on Python»
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C++ Hello World

char* get1();
char* get2();
void do_something(const char* s);

char* str_plus(const char* s1, const char* s2) {
    unsigned len = strlen(s1) + strlen(s2) + 1;
    char* result = (char*)malloc(len);
    strcat(result, s1);
    strcat(result, s2);
    return result;
}

void example1() {

}



143 / 212

C++ Hello World

char* get1();
char* get2();
void do_something(const char* s);

char* str_plus(const char* s1, const char* s2) {
    unsigned len = strlen(s1) + strlen(s2) + 1;
    char* result = (char*)malloc(len);
    strcat(result, s1);
    strcat(result, s2);
    return result;
}

void example1() {
    char *s1 = get1(), *s2 = get2();

}
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C++ Hello World

char* get1();
char* get2();
void do_something(const char* s);

char* str_plus(const char* s1, const char* s2) {
    unsigned len = strlen(s1) + strlen(s2) + 1;
    char* result = (char*)malloc(len);
    strcat(result, s1);
    strcat(result, s2);
    return result;
}

void example1() {
    char *s1 = get1(), *s2 = get2();
    char* result = str_plus(s1, s2);

    

}
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C++ Hello World

char* get1();
char* get2();
void do_something(const char* s);

char* str_plus(const char* s1, const char* s2) {
    unsigned len = strlen(s1) + strlen(s2) + 1;
    char* result = (char*)malloc(len);
    strcat(result, s1);
    strcat(result, s2);
    return result;
}

void example1() {
    char *s1 = get1(), *s2 = get2();
    char* result = str_plus(s1, s2);
    do_something(result);

}
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C++ Hello World

char* get1();
char* get2();
void do_something(const char* s);

char* str_plus(const char* s1, const char* s2) {
    unsigned len = strlen(s1) + strlen(s2) + 1;
    char* result = (char*)malloc(len);
    strcat(result, s1);
    strcat(result, s2);
    return result;
}

void example1() {
    char *s1 = get1(), *s2 = get2();
    char* result = str_plus(s1, s2);
    do_something(result);
    free(result);

}
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C++ Hello World

char* get1();
char* get2();
void do_something(const char* s);

char* str_plus(const char* s1, const char* s2) {
    unsigned len = strlen(s1) + strlen(s2) + 1;
    char* result = (char*)malloc(len);
    strcat(result, s1);
    strcat(result, s2);
    return result;
}

void example1() {
    char *s1 = get1(), *s2 = get2();
    char* result = str_plus(s1, s2);
    do_something(result);
    free(result);
    // free(s1); ???
    // free(s2); ???
}



That was not a C++ code!!!
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Here’s a C++ code:
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C++ Hello World

std::string get_str1();
std::string get_str2();
void do_something(const char* s);

void example2() {
    auto result = get_str1() + get_str2();
    do_something(result.c_str());
}
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C++ Hello World

std::string get_str1();
std::string get_str2();
void do_something(const char* s);

void example2() {
    auto result = get_str1() + get_str2();
    do_something(result.c_str());
}
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C++ Hello World

std::string get_str1();
std::string get_str2();
void do_something(const char* s);

void example2() {
    auto result = get_str1() + get_str2();
    do_something(result.c_str());
}
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RAII, -Wall, sanitizers, clang-tidy
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RAII, -Wall, sanitizers, clang-tidy,
asserts
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Compile Time is your friend!
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Catching Bugs at Compile Time
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  const auto& name = cache.Get()->name;                             
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Catching Bugs at Compile Time

  const auto& name = cache.Get()->name;                             
  DoSomething(name);
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Catching Bugs at Compile Time

  const auto& name = cache.Get()->name;
  DoSomething(name);

// const auto& name = cache.Get()->name; 
//                    ~~~~~~~~~~^
// error: keep the pointer before using, please
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SharedReadablePtr
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Catching Bugs at Compile Time

  const auto& name = cache.Get()->name;
  DoSomething(name);

// const auto& name = cache.Get()->name; 
//                    ~~~~~~~~~~^
// error: keep the pointer before using, please
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Catching Bugs at Compile Time

  const auto& name = cache.Get()->name;
  DoSomething(name);

// const auto& name = cache.Get()->name; 
//                    ~~~~~~~~~~^
// error: keep the pointer before using, please



static_assert
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static_assert everything
template <typename T>

T Value::As() const {

  static_assert(formats::common::kHasParseTo<Value, T>,

                "There is no `Parse(const Value&, formats::parse::To<T>)` "

                "in namespace of `T` or `formats::parse`. "

                "Probably you forgot to include the "

                "<formats/parse/common_containers.hpp> or you "

                "have not provided a `Parse` function overload.");

  return Parse(*this, formats::parse::To<T>{});

}
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static_assert everything
template <typename T>

T Value::As() const {

  static_assert(formats::common::kHasParseTo<Value, T>,

                "There is no `Parse(const Value&, formats::parse::To<T>)` "

                "in namespace of `T` or `formats::parse`. "

                "Probably you forgot to include the "

                "<formats/parse/common_containers.hpp> or you "

                "have not provided a `Parse` function overload.");

  return Parse(*this, formats::parse::To<T>{});

}
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Modern C++
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Modern C++17
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C++17



●  std::optional
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●  std::optional
●  std::variant
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●  std::optional
●  std::variant
●  [[nodiscard]]
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●  std::optional
●  std::variant
●  [[nodiscard]]
●  std::string_view
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●  std::optional
●  std::variant
●  [[nodiscard]]
●  std::string_view
●  guaranteed copy elision
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C++17



●  std::optional
●  std::variant
●  [[nodiscard]]
●  std::string_view
●  guaranteed copy elision
●  if constexpr
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C++17



Testsuite + 🐙
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Tests

async def test_ping(service_client):
    response = await service_client.get('/hello')
    assert response.status == 200
    assert response.content == b'Hello world!\n'
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    response = await service_client.get('/hello')
    assert response.status == 200
    assert response.content == b'Hello world!\n'



183 / 212

Tests

async def test_ping(service_client):
    response = await service_client.get('/hello')
    assert response.status == 200
    assert response.content == b'Hello world!\n'
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Tests

async def test_ping(service_client):
    response = await service_client.get('/hello')
    assert response.status == 200
    assert response.content == b'Hello world!\n'
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●  C++ scares  well designed solutions→
●  Databases, Dynamic configs, Tracing, Metrics, Deadlines, Distlocks
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Thanks for watching!



Antony Polukhin
C++ Expert developer, Team Lead 

antoshkka@yandex-team.ru

antoshkka@gmail.com

https://github.com/apolukhin

https://stdcpp.ru/

https://github.com/userver-framework

mailto:antoshkka@yandex-team.ru%20
mailto:antoshkka@gmail.com
https://github.com/apolukhin
https://stdcpp.ru/
https://github.com/userver-framework
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https://userver.tech/

https://userver.tech/


• Body Level One
• Body Level Two
• Body Level Three
• Body Level Four
• Body Level Five

Title

я

Leave your feedback!
You can rate the talk and 
give a feedback on what 
you've liked or what 
could be improved


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68
	Slide 69
	Slide 70
	Slide 71
	Slide 72
	Slide 73
	Slide 74
	Slide 75
	Slide 76
	Slide 77
	Slide 78
	Slide 79
	Slide 80
	Slide 81
	Slide 82
	Slide 83
	Slide 84
	Slide 85
	Slide 86
	Slide 87
	Slide 88
	Slide 89
	Slide 90
	Slide 91
	Slide 92
	Slide 93
	Slide 94
	Slide 95
	Slide 96
	Slide 97
	Slide 98
	Slide 99
	Slide 100
	Slide 101
	Slide 102
	Slide 103
	Slide 104
	Slide 105
	Slide 106
	Slide 107
	Slide 108
	Slide 109
	Slide 110
	Slide 111
	Slide 112
	Slide 113
	Slide 114
	Slide 115
	Slide 116
	Slide 117
	Slide 118
	Slide 119
	Slide 120
	Slide 121
	Slide 122
	Slide 123
	Slide 124
	Slide 125
	Slide 126
	Slide 127
	Slide 128
	Slide 129
	Slide 130
	Slide 131
	Slide 132
	Slide 133
	Slide 134
	Slide 135
	Slide 136
	Slide 137
	Slide 138
	Slide 139
	Slide 140
	Slide 141
	Slide 142
	Slide 143
	Slide 144
	Slide 145
	Slide 146
	Slide 147
	Slide 148
	Slide 149
	Slide 150
	Slide 151
	Slide 152
	Slide 153
	Slide 154
	Slide 155
	Slide 156
	Slide 157
	Slide 158
	Slide 159
	Slide 160
	Slide 161
	Slide 162
	Slide 163
	Slide 164
	Slide 165
	Slide 166
	Slide 167
	Slide 168
	Slide 169
	Slide 170
	Slide 171
	Slide 172
	Slide 173
	Slide 174
	Slide 175
	Slide 176
	Slide 177
	Slide 178
	Slide 179
	Slide 180
	Slide 181
	Slide 182
	Slide 183
	Slide 184
	Slide 185
	Slide 186
	Slide 187
	Slide 188
	Slide 189
	Slide 190
	Slide 191
	Slide 192
	Slide 193
	Slide 194
	Slide 195
	Slide 196
	Slide 197
	Slide 198
	Slide 199
	Slide 200
	Slide 201
	Slide 202
	Slide 203
	Slide 204
	Slide 205
	Slide 206
	Slide 207
	Slide 208
	Slide 209
	Slide 210
	Slide 211
	Slide 212

