BMecCcTe y4ymnmcH,
pelLlaem
CJIOXKHbIe
3a4a4n,
obLaemMmca n
CTPOWMM CBOIO
Kapbepy B |1

Akagemuq SlHoekca




BbICLLAA LWIKOJ1a
MporpaMmMHOM

NHXXEeHEepUn
MO TV

Akagemuq SlHoekca

AKagemMmmna AHOeKca no3eosdeT
LLUKOJIbHUKaM

N CTygeHTaM oCcBOUTb BocTpeboBaHHbIe UT-
npodeccnmn no nporpaMmmam,
pa3paboTaHHbIM 3KCMepTaMm KOMMaHNN




BBegeHue B userver

[lonyXnH AHTOH

Antony Polukhin ﬂHﬂEKC



Copep>kaHue

— 3a4em?
* CoBepMeHHble Harpy3ku
* Nctopmna npo 1%
* Mpobnema C10K

*userver
—Kak? Tt ’

N \ // AL

* «Hello world» TS A //\/*”T

* KoHUrM ° auto data = receive(socket);

e KOMAOHEHTHI o auto data = co_await receive(socket); +

. => ) =5 S U— =

g R P C SKC;I-;)M KOI\;;G;OPT KDM;;PT+ 5M33|_‘|4EPC MMT;;SH ,EI,ET;;)(MH

KoMMeHTapuu, noxenaHus Cnoco6b onnatbl
BBe,u,eHme B userver KomaHpa AHgekc.Takcu



CoBpeMeHHble Harpy3kwu



Harpy3ka
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Harpy3ka

* 700 000 aKkTMBHbIX BOAUTENEeN
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Harpy3ka

* 700 000 aKkTMBHbIX BOAUTENEeN
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BBeaeHme B userver 8 /338



Harpy3ka

* 700 000 aKkTMBHbIX BOAUTENEeN
* [lonoBWHA HAa TNHUWA
— 350K 3anpocoB B ceKyHAy cTatyca/nonoxeHusa/...
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Harpy3ka

* 700 000 aKkTMBHbIX BOAUTENEeN
* [lonoBWHA HAa TNHUWA
— 350K 3anpocoB B ceKyHAy cTatyca/nonoxeHusa/...

1 cekyHpa / 350k 3anpocos
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Harpy3ka

* 700 000 aKkTMBHbIX BOAUTENEeN
* [lonoBWHA HAa TNHUWA
— 350K 3anpocoB B ceKyHAy cTatyca/nonoxeHusa/...

1 cekyHAaa / 350k 3anpocoB => 0.0000003 cek. => 3us
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Harpy3ka

* 700 000 aKkTMBHbIX BOAUTENEeN
* [lonoBWHA HAa TNHUWA
— 350K 3anpocoB B ceKyHAy cTatyca/nonoxeHusa/...

1 cekyHAaa / 350k 3anpocoB => 0.0000003 cek. => 3us

- AnMHamMmumnyeckaa annokauymna — ~1us
— CNCTeMHbIN BbI30B — ~2US

BBegeHue B userver 12 /338



Jlormnka
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Jlormnka

— aBTopu3aumna (noxon B 6a3y?)
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Jlormnka

— aBTopu3aumna (noxon B 6a3y?)
— 3aMpoC HaJ0 M 3aKa34YMKY NepeHanpaBnTb, YTOObl OTPUCOBATb MALLUMNHKY
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Jlormnka

— aBTopu3aumna (noxon B 6a3y?)
— 3aMpoC HaJ0 M 3aKa34YMKY NepeHanpaBnTb, YTOObl OTPUCOBATb MALLUMNHKY
— HOBYHIO YaCTb KapTbl NOArpy3nTb, NPY HEOHBXOANMMOCTH
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Jlormnka

— aBTopu3aumna (noxon B 6a3y?)

— 3aMpoC HAA0 M 3aKA34YMKY NepeHanpaBuUTb, YTOObI OTPUCOBATb MALLUHKY
— HOBYIO YaCTb KAapTbl NOAPY3UTb, NP HEOHBXO4MMOCTH

~ N3 AdHHbIX BOognTena ob6HOBUTb MHPOPMALMIO O NpOobKax
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Jlormnka

— aBTopu3aumna (noxon B 6a3y?)

— 3aNpOC HAA0 M 3aKa34YnKy nepeHanpaBnTb, YTOObl OTPNCOBATb MALLUNHKY
— HOBYIO YaCTb KapTbl MOArpYy3unUTb, NP1 HEOOXOANMOCTH

~ N3 AdHHbIX BOognTena ob6HOBUTb MHPOPMALMIO O NpOobKax

~ HANTU N HAPUCOBATb ONMTUMAJIbHbIN MAPLUPYT
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UYTO nenatb?



350Kk 3anpocoB B cekKyHAY
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350Kk 3anpocoB B cekKyHAY

Mo>XHO 06paboTaTb NpnbAN3NTEIbHO BOT TaK:

- lenaem 100 cepBMcoB pa3HOro pyHKLMOHANA
- Kaxxabin n3 cepsmncoB 3anyckaem B 10TK ak3emMmnaapax
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350Kk 3anpocoB B cekKyHAY

Mo>XHO 06paboTaTb NpnbAN3NTEIbHO BOT TaK:

- lenaem 100 cepBMcoB pa3HOro pyHKLMOHANA
- Kaxxabin n3 cepsmncoB 3anyckaem B 10TK ak3emMmnaapax

[Tony4yaem 1000 cepBepoB A1 TaKCK, HA KaXkabIM 0KOJ10 35K 3anpocoB B
CeKyHAay
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Nctopuna npo 1%



MacwTabbl coBpeMeHHbIX IT KoMnaHnn
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MacwTabbl coBpeMeHHbIX IT KoMnaHnn

- 1.000.000 cepBepos (Google B 2011)
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MacwTabbl coBpeMeHHbIX IT KoMnaHnn

- 1.000.000 cepBepos (Google B 2011)
1% =>10.000 cepBepoB
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MacwTabbl coBpeMeHHbIX IT KoMnaHnn

- 1.000.000 cepBepos (Google B 2011)
1% =>10.000 cepBepoB

- 1.000 cepBepOB M3 HALLNX PAaCYETOB
1% => 10 cepBepoB
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MacwTabbl coBpeMeHHbIX IT KoMnaHnn

- 1.000.000 cepBepos (Google B 2011)
1% =>10.000 cepBepoB

- 1.000 cepBepOB M3 HALLNX PAaCYETOB
1% => 10 cepBepoB

Kakabln cepBep HaA0 NUTaTb, OX1aXXAaTb, 00C/IYXKMBATD, ...
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CoBpeMeHHble A3blIKM NPOrpaMMMNPOBAHNA
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[Tlpobnema C10K



350Kk 3anpocoB B cekKyHAY

Mo>XHO 06paboTaTb NpnbAN3NTEIbHO BOT TaK:

- lenaem 100 cepBMcoB pa3HOro pyHKLMOHANA
- Kaxxabin n3 cepsmncoB 3anyckaem B 10TK ak3emMmnaapax

[Tony4aem 1000 cepBepoB A1 TaKCK, HA KaXkAbIM 0KOJ10 35K 3anpocoB B
CeKyHAay
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CMHXPOHHbIN cepBep

voild naive accept() {

for (53) {
auto new socket = accept(listener);

std::thread thrd([socket = std::move(new socket)] {
auto data = socket.receive();
process(data);
socket.send(data);

1)

thrd.detach();

¥
¥
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CMHXPOHHbIN cepBep

voild naive accept() {
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accept(listener);
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accept(listener);

std::thread(...);
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accept(listener);

std::thread(...);
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YTO TaM aenaeT HOBbIN NOTOK?
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New Thread

OS
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New Thread

receive();

OS
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New Thread

receive();

OS

process(data);
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receive();
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New Thread

receive();

OS

process(data);

send(data);

Destroy thread
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[11r0Cbl/MMHYCbl HAUBHOIO NOAX0AA
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[11r0Cbl/MMHYCbl HAUBHOIO NOAX0AA

[11r0CbI:;
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[11r0Cbl/MMHYCbl HAUBHOIO NOAX0AA

[ThtoChl:
* Bce NnpoCcTo n 4YnTaemo
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[11r0Cbl/MMHYCbl HAUBHOIO NOAX0AA

[ThtoChl:
* Bce NnpoCcTo n 4YnTaemo

MWHYCbI:
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[11r0Cbl/MMHYCbl HAUBHOIO NOAX0AA

[ThtoChl:
* Bce NnpoCcTo n 4YnTaemo

MWHYCbI:
* He 3pPEeKTMBHO, MOTOMY YTO...
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«UeHa» onepauunn

ithare. com Operation Costin CPU Cycles 10° 101 102 103 104 105 108

“Simple” register-register op (ADD,OR,etc.)
Memory write

Bypass delay: switch between

iInteger and floating-point units

“Right” branch of “if”

Floating-point/vector addition

Multiplication (integer/float/vector) 1-7

Return error and check 1-7

L1 read

TLB miss 7-21

L2 read

“Wrong” branch of “if” (branch misprediction)
Floating-point division

128-bit vector division 10-70

Atomics/CAS

C function direct call

Integer division

C function indirect call

C++ virtual function call

L3 read 30-70

Main RAM read  100-150 |
NUMA: different-socket atomics/CAS

A
II |

(guesstimate)
NUMA: different-socket L3 read
Allocation+deallocation pair (small objects)
NUMA: different-socket main RAM read
Kernel call
Thread context switch (direct costs) | 2000 |
C++ Exception thrown+caught

Thread context switch (total costs,
including cache invalidation)

10000 - 1 million
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Kernel call / Context Switch

Allocation+deallocation pair (small objects
NUMA: different-socket main RAM read
Kernel cal
Thread context switch (direct costs) 12000
C++ Exception thrown+caught
Thread context switch (total costs,

Including cache invalidation)
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std::thread(...);

accept(listener);
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accept(listener);

std::thread(...); [

accept(listener);
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New Thread

receive();

OS

process(data);

send(data);

Destroy thread
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New Thread OS

receive();

process(data); T
send(data);

Destroy thread I
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[Inwem aCMHXPOHHbIN cepBep



Bbblnio/cTaHeT
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Bbblnio/cTaHeT

bblno:;
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Bbblnio/cTaHeT

bbino:
* OTpaem ynpasneHne OC npn CUCTEMHOM Bbl30BE
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Bbblnio/cTaHeT

bblno:;

* OTpaem ynpasneHne OC npn CUCTEMHOM Bbl30BE
* XOéM noka cobbiTne cayumnTca
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Bbblnio/cTaHeT

bblno:;

* OTpaem ynpasneHne OC npn CUCTEMHOM Bbl30BE
* XOéM noka cobbiTne cayumnTca
* OC byanT NOTOK
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Bbblnio/cTaHeT

bblno:;

* OTpaem ynpasneHne OC npn CUCTEMHOM Bbl30BE
* XOéM noka cobbiTne cayumnTca
* OC byanT NOTOK

CTaHeT:
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Bbblnio/cTaHeT

bblno:;

* OTpaem ynpasneHne OC npn CUCTEMHOM Bbl30BE
* XOéM noka cobbiTne cayumnTca
* OC byanT NOTOK

CTaHerT:
* «3abnpaem» cayuuslumeca cobbiTna
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Bbblnio/cTaHeT

bblno:;

* OTpaem ynpasneHne OC npn CUCTEMHOM Bbl30BE
* XOéM noka cobbiTne cayumnTca
* OC byanT NOTOK

CTaHeT:

* «3abnpaem» cnyuyusLimecs cobbiTma
* BbinosiHAeM Ko1beKu, cBA3aHHbIe C 3TUM CODbITUAMMN
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ACMHXPOHHbIN CepBep

void async_accept() {
accept(listener, [](socket t socket) {
async _accept();
socket.receive(
[ socket](std::vector<unsigned char> data) {
process(data);
socket.send(data, kNoCallback);

})s
1)
}
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ACMHXPOHHbIN CepBep

void async_accept() {
accept(listener, [](socket t socket) {
async _accept();
socket.receive(
[ socket](std::vector<unsigned char> data) {
process(data);
socket.send(data, kNoCallback);

})s
s
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ACMHXPOHHbIN CepBep

void async_accept() {
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socket.send(data, kNoCallback);

})s
1)
}
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ACMHXPOHHbIN CepBep
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socket.send(data, kNoCallback);

s
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}
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ACMHXPOHHbIN CepBep

void async_accept() {
accept(listener, [](socket t socket) {
async _accept();
socket.receive(
[ socket](std::vector<unsigned char> data) {
process(data);
socket.send(data, kNoCallback);

})s
1)
}
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ACMHXPOHHbIN CepBep

void async_accept() {
accept(listener, [](socket t socket) {
async _accept();
socket.receive(
[ socket](std::vector<unsigned char> data) {
process(data);
socket.send(data, kNoCallback);

})s
1)
}
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accept(listener);
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Thread OS

accept(listener);
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Thread OS
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Thread OS

accept(listener);
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receive(new_socket); 1
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Thread OS

accept(listener);

accept(listener); =

receive(new socket);

A
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Thread OS

accept(listener);

e, -
accept(listener); = '
receive(new socket); 1

-

process(datal);
send(new_socket, datail);
>

accept(listener); r
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Thread OS

accept(listener);

accept(listener); = |

receive(new socket); 1
>

process(datal);

send(new_socket, datal);

=
accept(listener); r

receive(new_socket?);
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[11r0Cbl/MNHYCbl aCUHXPOHHOCTW
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[11r0Cbl/MNHYCbl aCUHXPOHHOCTW

[11r0CbI:;
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[11r0Cbl/MNHYCbl aCUHXPOHHOCTW

[ThtoChl:
* Bcé o4yeHb 3P PeKTUBHO
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[11r0Cbl/MNHYCbl aCUHXPOHHOCTW

[ThtoChl:
* Bcé o4yeHb 3P PeKTUBHO

MWHYCbI:
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Hy naBan, Nnpo4YTn MmeHs!

void async_accept() {
accept(listener, [](socket t socket) {
async _accept();
auto something = Async(processl, {42});
auto& socket ref = *socket; socket ref.receive(
| socket = std::move(socket), something = std::move(something) ]
(std::vector<unsigned char> data) mutable {
auto task = Async(processl, data);
process(data);
task.wait();
auto& socket ref = *socket; socket ref.send(data, [data, socket =
std: :move(socket), something = std::move(something)]() mutable {
mutex.lock([data = std::move(data), socket = std::move(socket), something =
std: :move(something)]() mutable {
process2(shared resource, data);
socket->send(data, kNoCallback);

})s
})s
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[11r0Cbl/MNHYCbl aCUHXPOHHOCTW

[ThtoChl:
* Bcé o4yeHb 3P PeKTUBHO

MWHYCbI:
* Heyntaemo...
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KOPYTUHbI CNeLaT Ha NOMOLLUb



KopyTuHbI = Konbekn

coro_future coro_accept_stackles() {

for (55) {
auto new_socket = co_awalt accept(listener);

auto task = Async([socket = std::move(new socket)]() -> coro future {
auto data = co await socket.receive();
process(data);
co_await socket.send(data);
co_return;

})s

task.Detach();

¥
¥
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KopyTuHbI = Konbekn
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¥
¥
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co_await socket.send(data);
co_return;

})s

task.Detach();

¥
¥
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KopyTuHbI = Konbekn

coro_future coro_accept_stackles() {

for (55) {
auto new_socket = co_awalt accept(listener);

auto task = Async([socket = std::move(new socket)]() -> coro future {
auto data = co await socket.receive();
process(data);
co_await socket.send(data);
co_return;

})s

task.Detach();

¥
¥
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ACMHXPOHHbIN cepBep C KOPYTUHAMM VS CUHXPOHHbIN

coro_future coro_accept_stackles() { vold nailve_accept() {
for (;3) { for (535) {
auto new socket = co awailt accept(listener); auto new socket = accept(listener);
auto task = Async(/*...*/ { std: :thread thrd(/*...*/ {
auto data = co_awailt socket.receive(); auto data = socket.receive();
process(data); process(data);
co_await socket.send(data); socket.send(data);
co_return;
})s });
task.Detach(); thrd.detach();
} }
} }

BBeaeHue B userver 108 /338



ACMHXPOHHbIN cepBep C KOPYTUHAMM VS CUHXPOHHbIN

coro_future coro_accept_stackles() { vold nailve_accept() {
for (;3) { for (535) {
auto new socket = co _awailt accept(listener); auto new socket = accept(listener);
auto task = Async(/*...*/ { std: :thread thrd(/*...*/ {
auto data = co_awailt socket.receive(); auto data = socket.receive();
process(data); process(data);
co_await socket.send(data); socket.send(data);
co_return;
1) 1)
task.Detach(); thrd.detach();
} }
} }
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ACMHXPOHHbIN cepBep C KOPYTUHAMM VS CUHXPOHHbIN

void coro_accept_stackfull() { voild naive_accept() {
for (;3) { for (535) {
auto new_socket = accept(listener); auto new_socket = accept(listener);
auto task = Async(/*...*/ { std: :thread thrd(/*...*/ {
auto data = socket.receive(); auto data = socket.receive();
process(data); process(data);
socket.send(data); socket.send(data);
})s 1)
task.Detach(); thrd.detach();
} }
} }
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userver

- C++

3P PEKTUBHbIN A3bIK, YTOObI JIOFMKA MOT/1a HE «TOPMO3UTbY

— ACMHXPOHHAA paboTa
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3P PEKTUBHbIN A3bIK, YTOObI JIOFMKA MOT/1a HE «TOPMO3UTbY

— ACMHXPOHHAA paboTa
4yTo6bl N060pOTL C10K
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3P PEKTUBHbIN A3bIK, YTOObI JIOFMKA MOT/1a HE «TOPMO3UTbY

— ACMHXPOHHAA paboTa
4yTo6bl N060pOTL C10K

— KOpYTHUHDbI
4yTobbl KO BbIrNAAeN IMHENHO U ero bb1J10 NPOCTO NMNUCATb
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userver

- C++

3P PEKTUBHbIN A3bIK, YTOObI JIOFMKA MOT/1a HE «TOPMO3UTbY

— ACMHXPOHHAA paboTa
4yTo6bl N060pOTL C10K

— KOpYTHUHDbI
4yTobbl KO BbIrNAAeN IMHENHO U ero bb1J10 NPOCTO NMNUCATb

— O6LWMPHbIN PYHKLMOHAN N3 KOPOOKN
4TO6bI 6BICTPO NNCATb KOA

121 /338



Hello world — BBegeHue



123 /338



124 / 338



125 /338



126 / 338



127 / 338



128 /338



129 /338



ONONG)

ONONE)

ONONE)

ONONG)

000
<
000




ONONG)

ONONG

ONONG)

ONONE)

ONONE)

ONONG)

000
<
000
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HTTP BBegeHune

S curl -v ya.ru/test
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HTTP BBegeHune

S curl -v ya.ru/test

GET /test HTTP/1.1
Host: vya.ru

User-Agent: curl/7.81.0
Accept: */*

VvV V V V
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HTTP BBegeHune

S curl -v ya.ru/test

GET /test HTTP/1.1
Host: vya.ru

User-Agent: curl/7.81.0
Accept: */*

VvV V V V
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HTTP BBegeHune

S curl -v ya.ru/test

GET /test HTTP/1.1
Host: vya.ru

User-Agent: curl/7.81.0
Accept: */*

VvV V V V
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HTTP BBegeHune

S curl -v ya.ru/test

GET /test HTTP/1.1
Host: vya.ru

User-Agent: curl/7.81.0
Accept: */*

VvV V V V
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HTTP BBegeHune

S curl -v ya.ru/test

GET /test HTTP/1.1
Host: vya.ru

User-Agent: curl/7.81.0
Accept: */*

VvV V V V
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HTTP BBegeHune

S curl -v ya.ru/test

GET /test HTTP/1.1
Host: ya.ru

User-Agent: curl/7.81.0
Accept: */*

VvV V V V
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HTTP BBegeHune

S curl -v ya.ru/test

GET /test HTTP/1.1
Host: vya.ru

User-Agent: curl/7.81.0
Accept: */*

VvV V V V
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HTTP BBegeHune

S curl -v ya.ru/test

GET /test HTTP/1.1
Host: vya.ru

User-Agent: curl/7.81.0
Accept: */*

VvV V V V

HTTP/1.1 404 Not found

Content-Type: text/html; charset=UTF-8

Date: Thu, 29 Sep 2022 13:46:05 GMT
Last-Modified: Thu, 29 Sep 2022 13:46:05 GMT
Content-Length: 9123

AN N N AN AN AN A

<!DOCTYPE html><html class="1-ua _js _no i-ua css standart i-ua _browser_unknown i-
ua_browser-engine_unknown i-ua browser desktop i-ua platform other"” 1lang="ru"><head
xmlns:og="http://ogp.me/ns#"><meta name="description" content="fHaekc — nomckoBaa cuctema wu
MHTEepHeT-nopTaa. loMcK Mo MHTEpPHEeTY U ApYyrve cepBUCbl: KApTbl M HAaBUIraTop, TPAHCMOPT W TaKCw,
noroga, HOBOCTWM, My3blka, TeJieNporpamma, MnepeBoAYMK, MOKYMNKW B MHTepHeTe. becnnaTHasd
SNeKTPOHHAA no4yta m obnayHoe xpaHunvue. Hanpertca Bce!'"><meta property="og:title"
content="dHpekc"> ...
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HTTP BBegeHune

S curl -v ya.ru/test

GET /test HTTP/1.1
Host: vya.ru

User-Agent: curl/7.81.0
Accept: */*

VvV V V V

HTTP/1.1 404 Not found

Content-Type: text/html; charset=UTF-8

Date: Thu, 29 Sep 2022 13:46:05 GMT
Last-Modified: Thu, 29 Sep 2022 13:46:05 GMT
Content-Length: 9123

AN N N AN AN AN A

<!DOCTYPE html><html class="1-ua _js _no i-ua css standart i-ua _browser_unknown i-
ua_browser-engine_unknown i-ua browser desktop i-ua platform other"” 1lang="ru"><head
xmlns:og="http://ogp.me/ns#"><meta name="description" content="fHaekc — nomckoBaa cuctema wu
MHTEepHeT-nopTaa. loMcK Mo MHTEpPHEeTY U ApYyrve cepBUCbl: KApTbl M HAaBUIraTop, TPAHCMOPT W TaKCw,
noroga, HOBOCTWM, My3blka, TeJieNporpamma, MnepeBoAYMK, MOKYMNKW B MHTepHeTe. becnnaTHasd
SNeKTPOHHAA no4yta m obnayHoe xpaHunvue. Hanpertca Bce!'"><meta property="og:title"
content="dHpekc"> ...
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HTTP BBegeHune

S curl -v ya.ru/test

GET /test HTTP/1.1
Host: vya.ru

User-Agent: curl/7.81.0
Accept: */*

VvV V V V

HTTP/1.1 404 Not found

Content-Type: text/html; charset=UTF-8

Date: Thu, 29 Sep 2022 13:46:05 GMT
Last-Modified: Thu, 29 Sep 2022 13:46:05 GMT
Content-Length: 9123

AN N N AN AN AN A

<!DOCTYPE html><html class="1-ua _js _no i-ua css standart i-ua _browser_unknown i-
ua_browser-engine_unknown i-ua browser desktop i-ua platform other"” 1lang="ru"><head
xmlns:og="http://ogp.me/ns#"><meta name="description" content="fHaekc — nomckoBaa cuctema wu
MHTEepHeT-nopTaa. loMcK Mo MHTEpPHEeTY U ApYyrve cepBUCbl: KApTbl M HAaBUIraTop, TPAHCMOPT W TaKCw,
noroga, HOBOCTWM, My3blka, TeJieNporpamma, MnepeBoAYMK, MOKYMNKW B MHTepHeTe. becnnaTHasd
SNeKTPOHHAA no4yta m obnayHoe xpaHunvue. Hanpertca Bce!'"><meta property="og:title"
content="dHpekc"> ...
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HTTP BBegeHune

S curl -v ya.ru/test

GET /test HTTP/1.1
Host: vya.ru

User-Agent: curl/7.81.0
Accept: */*

VvV V V V

HTTP/1.1 404 Not found

Content-Type: text/html; charset=UTF-8

Date: Thu, 29 Sep 2022 13:46:05 GMT
Last-Modified: Thu, 29 Sep 2022 13:46:05 GMT
Content-Length: 9123

AN N N AN AN AN A

<!DOCTYPE html><html class="1-ua_js_no i-ua_css_standart i-ua_browser_unknown i-
ua_browser-engine_unknown i-ua_browser_desktop i-ua_platform_other" 1lang="ru"><head
xmlns:0g9="http://ogp.me/ns#"><meta name="description" content="flHgekc — nouckoBas cucrtema wu
MHTepHeT-nopTan. MOMCK MO MHTEpPHEeTYy M Apyrve cCepBUCbi: KAapTbl U HABUIraToOp, TPAHCHNOPT U TAKCH,
noroja, HOBOCTU, MY3blKka, TeJienporpamma, MepeBOAYMK, MOKYNKUW B MHTepHeTe. becnnaTHas
3J/IGKTPOHHAA nouyTa M obnavyHoe xpaHunuue. Hanperca Bcé!'><meta property="og:title"
content="AHpekc"> ...
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HTTP BBegeHune

S curl -v -X POST -d 'Hello' ya.ru/hello
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HTTP BBegeHune

S curl -v -X POST -d 'Hello' ya.ru/hello

> POST /hello HTTP/1.1

> Host: ya.ru

> User-Agent: curl/7.81.0

> Accept: */*

> Content-Length: 5

> Content-Type: application/x-www-form-urlencoded
>

> Hello
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HTTP BBegeHune

S curl -v -X POST -d 'Hello' ya.ru/hello

> POST /hello HTTP/1.1

> Host: ya.ru

> User-Agent: curl/7.81.0

> Accept: */*

> Content-Length: 5

> Content-Type: application/x-www-form-urlencoded
>

> Hello
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HTTP BBegeHune

S curl -v -X POST -d 'Hello' ya.ru/hello

> POST /hello HTTP/1.1

> Host: ya.ru

> User-Agent: curl/7.81.0

> Accept: */*

> Content-Length: 5

> Content-Type: application/x-www-form-urlencoded
>

> Hello
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HTTP BBegeHune

S curl -v -X POST -d 'Hello' vya.ru/hello

> POST /hello HTTP/1.1

> Host: ya.ru

> User-Agent: curl/7.81.0

> Accept: */*

> Content-Length: 5

> Content-Type: application/x-www-form-urlencoded
>

> Hello
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HTTP BBegeHune

S curl -v -X POST -d 'Hello' ya.ru/hello

POST /hello HTTP/1.1

Host: vya.ru

User-Agent: curl/7.81.0

Accept: */*

Content-Length: 5

Content-Type: application/x-www-form-urlencoded

VvV V. .V V V V V V

Hello

HTTP/1.1 302 Moved temporarily
< Content-Length: 0
< Location: https://ya.ru/hello

N
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HTTP BBegeHune

S curl -v -X POST -d 'Hello' ya.ru/hello

POST /hello HTTP/1.1

Host: vya.ru

User-Agent: curl/7.81.0

Accept: */*

Content-Length: 5

Content-Type: application/x-www-form-urlencoded

VvV V. .V V V V V V

Hello

HTTP/1.1 302 Moved temporarily
< Content-Length: 0
< Location: https://ya.ru/hello

N
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Hello world

#1ncC!
#1ncC!
#1ncC!

lude <userver/components/minimal_server_component_list.hpp>
lude <userver/server/handlers/http_handler_base.hpp>

lude <userver/utils/daemon_run.hpp>

struct Hello final : public server::handlers::HttpHandlerBase {

static constexpr std::string view kName = "handler-hello-sample”;

using HttpHandlerBase: :HttpHandlerBase;

std::string HandleRequestThrow(

const server::http::HttpRequest&,
server: :request: :RequestContext&) const override {

return "Hello world!\n";

}
}s

int main(int argc, char* argv[]) {
const auto component list =

components: :MinimalServerComponentList().Append<Hello>();

return utils::DaemonMain(argc, argv, component_ Llist);

¥
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Hello world

#inc
#inc
#inc

lude <userver/components/minimal_server_component_Llist.hpp>
lude <userver/server/handlers/http_handler_base.hpp>

lude <userver/utils/daemon_run.hpp>

struct Hello final : public server::handlers::HttpHandlerBase {

static constexpr std::string_view kName = "handler-hello-sample";

using HttpHandlerBase: :HttpHandlerBase;

std: :string HandleRequestThrow(

const server::http::HttpRequest&,
server::request: :RequestContext&) const override {

return "Hello world!\n";

}
}s

int main(int argc, char* argv[]) {
const auto component list =

components: :MinimalServerComponentList().Append<Hello>();

return utils::DaemonMain(argc, argv, component Llist);

}
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Hello world

#include <userver/components/minimal_server_component_Llist.hpp>
#include <userver/server/handlers/http _handler_base.hpp>
#include <userver/utils/daemon_run.hpp>

struct Hello final : public server::handlers::HttpHandlerBase {

static constexpr std::string_view kName = "handler-hello-sample”;

using HttpHandlerBase: :HttpHandlerBase;

std: :string HandleRequestThrow(
const server::http::HttpRequest&,
server::request: :RequestContext&) const override {
return "Hello world!\n";

}
}s

int main(int argc, char* argv[]) {
const auto component list =
components: :MinimalServerComponentList().Append<Hello>();
return utils::DaemonMain(argc, argv, component Llist);

}
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Hello world

#incl
#incl
#incl

Ud
Ud

Ud

e <userver/components/minimal_server_component Llist.hpp>
e <userver/server/handlers/http_handler_base.hpp>
e <userver/utils/daemon_run.hpp>

struct Hello final : public server::handlers::HttpHandlerBase {

static constexpr std::string_view kName = "handler-hello-sample";

using HttpHandlerBase: :HttpHandlerBase;

std::string HandleRequestThrow(

const server::http::HttpRequest&,

server: :request: :RequestContext&) const override {
return "Hello world!\n";

}
}s

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

const auto component list =
components: :MinimalServerComponentList().Append<Hello>();
return utils::DaemonMain(argc, argv, component list);

}
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Hello world

#incl
#incl
#incl

Ud
Ud

Ud

e <userver/components/minimal_server_component Llist.hpp>
e <userver/server/handlers/http_handler_base.hpp>
e <userver/utils/daemon_run.hpp>

struct Hello final : public server::handlers::HttpHandlerBase {

static constexpr std::string_view kName = "handler-hello-sample";

using HttpHandlerBase: :HttpHandlerBase;

std: :string HandleRequestThrow(

const server::http::HttpRequest&,

server::request: :RequestContext&) const override {
return "Hello world!\n";

}
}s

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

const auto component list =
components: :MinimalServerComponentList().Append<Hello>();
return utils::DaemonMain(argc, argv, component Llist);
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Hello world

#incl
#incl
#incl

Ud
Ud

Ud

e <userver/components/minimal_server_component Llist.hpp>
e <userver/server/handlers/http_handler_base.hpp>
e <userver/utils/daemon_run.hpp>

struct Hello final : public server::handlers::HttpHandlerBase {

static constexpr std::string_view kName = "handler-hello-sample";

using HttpHandlerBase: :HttpHandlerBase;

std: :string HandleRequestThrow(

const server::http::HttpRequest&,

server::request: :RequestContext&) const override {
return "Hello world!\n";

}
}s

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

const auto component list =
components: :MinimalServerComponentList().Append<Hello>();
return utils::DaemonMain(argc, argv, component_list);

¥
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Hello world - TecTbl

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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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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Hello world - TecTbl

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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Hello world - TecTbl

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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Hello world - TecTbl

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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Hello world - KOHpUrK

components_manager:
coro_pool:
initial size: 500
max_size: 1000
task _processors:
main-task-processor:
worker threads: 4
thread name: main-worker
fs-task-processor: # Make a separate task processor for FS task.
thread name: fs-worker
worker threads: 4
default task processor: main-task-processor
components: # Components that were registered via component_ Llist
# ...

Preallocate 500 coroutines at startup.

Task processor is an executor for coroutine tasks
Task processor for CPU-bound couroutine tasks.
Process tasks in 4 threads.

H H H H H

Do not keep more than 1000 preallocated coroutines.
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Hello world - KOHpUrK

components_manager:
coro_pool:

initial _size: 500 # Preallocate 500 coroutines at startup.
max_size: 1000 # Do not keep more than 1000 preallocated coroutines.
task _processors: # Task processor is an executor for coroutine tasks
main-task-processor: # Task processor for CPU-bound couroutine tasks.
worker_threads: 4 # Process tasks in 4 threads.
thread name: main-worker
fs-task-processor: # Make a separate task processor for FS task.

thread name: fs-worker
worker threads: 4
default task processor: main-task-processor
components: # Components that were registered via component_ Llist
# ...
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Hello world - KOHpUrK

components_manager:

coro_pool:
initial size: 500 # Preallocate 500 coroutines at startup.
max_size: 1000 # Do not keep more than 1000 preallocated coroutines.
task _processors: # Task processor is an executor for coroutine tasks
main-task-processor: # Task processor for CPU-bound couroutine tasks.
worker_threads: 4 # Process tasks in 4 threads.
thread name: main-worker
fs-task-processor: # Make a separate task processor for FS task.

thread name: fs-worker
worker threads: 4
default task processor: main-task-processor
components: # Components that were registered via component_ Llist

#o. ..
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Hello world - KOHpUrK

components_manager:

coro_pool:
initial size: 500 # Preallocate 500 coroutines at startup.
max_size: 1000 # Do not keep more than 1000 preallocated coroutines.
task _processors: # Task processor is an executor for coroutine tasks
main-task-processor: # Task processor for CPU-bound couroutine tasks.
worker_threads: 4 # Process tasks in 4 threads.
thread _name: main-worker
fs-task-processor: # Make a separate task processor for FS task.

thread name: fs-worker
worker threads: 4
default task processor: main-task-processor
components: # Components that were registered via component_ Llist
# ...
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Hello world - KOHpUrK

components_manager:

coro_pool:
initial size: 500 # Preallocate 500 coroutines at startup.
max_size: 1000 # Do not keep more than 1000 preallocated coroutines.
task _processors: # Task processor is an executor for coroutine tasks
main-task-processor: # Task processor for CPU-bound couroutine tasks.
worker_threads: 4 # Process tasks in 4 threads.
thread name: main-worker
fs-task-processor: # Make a separate task processor for FS task.

thread _name: fs-worker
worker_threads: 4
default task processor: main-task-processor
components: # Components that were registered via component_ Llist
# ...
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components_manager:
coro_pool:
initial size: 500
max_size: 1000
task _processors:
main-task-processor:
worker threads: 4
thread name: main-worker
fs-task-processor: # Make a separate task processor for FS task.
thread name: fs-worker
worker threads: 4
default _task processor: main-task-processor
components: # Components that were registered via component_ Llist
# ...

Preallocate 500 coroutines at startup.

Task processor is an executor for coroutine tasks
Task processor for CPU-bound couroutine tasks.
Process tasks in 4 threads.

H H H H H

Do not keep more than 1000 preallocated coroutines.
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components_manager:
coro_pool:
initial size: 500
max_size: 1000
task _processors:
main-task-processor:
worker threads: 4
thread name: main-worker
fs-task-processor: # Make a separate task processor for FS task.
thread name: fs-worker
worker threads: 4
default task processor: main-task-processor
components: # Components that were registered via component_list
oo

Preallocate 500 coroutines at startup.

Task processor is an executor for coroutine tasks
Task processor for CPU-bound couroutine tasks.
Process tasks in 4 threads.

H H H H H

Do not keep more than 1000 preallocated coroutines.
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[pnnoxeHune «cobmnpaeTca» U3 pasIMUHbIX KOMMOHEHT.
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[pnnoxeHune «cobmnpaeTca» U3 pasIMUHbIX KOMMOHEHT.

KOMMOHEeHTbI:
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[pnnoxeHune «cobmnpaeTca» U3 pasIMUHbIX KOMMOHEHT.

KOMMOHEHTLI:
* PaboTaloT CO CTAaTUYECKUM KOHPUTOM
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* ObwarTCca C APYrMMM KOMMOHEHTaMM
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KOMMOHEHTHI

[pnnoxeHune «cobmnpaeTca» U3 pasIMUHbIX KOMMOHEHT.

KOMMOHEeHTbI:

* PaboTaloT CO CTaTUYECKUM KOHPUTOM
* ObwarTCca C APYrMMM KOMMOHEHTaMM
* [IpeaoCTaBNAOT «KKJIMEHTOB» K KOMMOHEHTY
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KOMMOHEHTHI

[pnnoxeHune «cobmnpaeTca» U3 pasIMUHbIX KOMMOHEHT.

KOMMOHEHTLI:

* PaboTaloT CO CTaTUYECKUM KOHPUTOM

* ObwarTCca C APYrMMM KOMMOHEHTaMM

* [IpeaoCTaBNAOT «KKJIMEHTOB» K KOMMOHEHTY
* [QPAHTUPYIOT BPEMEHA XXNU3HM 3aBUCMMOCTEN
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a.:.Client
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a:.Client::Client(b::Client& client, a::Options config)
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a..Client::Client(b::Client& client, a::Options config)
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b::Client

a:.Client::Client(b::Client& client, a::Options config)
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b::Client::Client(b::Options config)

a:.Client::Client(b::Client& client, a::Options config)
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b::Client::Client(b::Options config)

a:.Client::Client(b::Client& client, a::Options config)
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b::Client::Client(b::Options config)

a:.:.Client::Client(b::Client& client, a::Options config)
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b::Client::Client(b::Options config)

a:.Client::Client(b::Client& client, a::Options config)
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b::Client::Client(b::Options config)

a:.Client::Client(b::Client& client, a::Options config)
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b::Client::Client(b::Options config)

a:.Client::Client(b::Client& client, a::Options config)
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T

b::Client::Client(b::Options config)

a:.Client::Client(b::Client& client, a::Options config)

BBeneHue B userver 197 / 338



b::Client::Client(b::Options config)

a:.Client::Client(b::Client& client, a::Options config)
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KOMMOHEHTHI

T
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Hello world - KOHpUrK

components_manager:

components:
server:
listener:
port: 8080

task processor: main-task-processor

handler-hello-sample:
path: /hello # Registering handler by URL '/hello'.
method: GET,POST # It will only reply to GET (HEAD) and POST requests.
task processor: main-task-processor # Run it on CPU bound task processor
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Hello world - KOHpUrK

components_manager:
components:

server:
listener:

port: 8080
task processor: main-task-processor

handler-hello-sample:
path: /hello # Registering handler by URL '/hello'.
method: GET,POST # It will only reply to GET (HEAD) and POST requests.
task processor: main-task-processor # Run it on CPU bound task processor
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Hello world - KOHpUrK

components_manager:

components:
server:
listener:
port: 8080

task processor: main-task-processor

handler-hello-sample:
path: /hello # Registering handler by URL '/hello'.
method: GET,POST # It will only reply to GET (HEAD) and POST requests.
task processor: main-task-processor # Run it on CPU bound task processor
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Hello world

#include <userver/components/minimal_server_component_Llist.hpp>
#include <userver/server/handlers/http _handler_base.hpp>
#include <userver/utils/daemon_run.hpp>

struct Hello final : public server::handlers::HttpHandlerBase {

static constexpr std::string_view kName = "handler-hello-sample”;

using HttpHandlerBase: :HttpHandlerBase;

std: :string HandleRequestThrow(
const server::http::HttpRequest&,
server::request: :RequestContext&) const override {
return "Hello world!\n";

}
}s

int main(int argc, char* argv[]) {
const auto component list =
components: :MinimalServerComponentList().Append<Hello>();
return utils::DaemonMain(argc, argv, component Llist);

}
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Hello world - KOHpUrK

components_manager:

components:
server:
listener:
port: 8080

task _processor: main-task-processor

handler-hello-sample:
path: /hello # Registering handler by URL '/hello'.
method: GET,POST # It will only reply to GET (HEAD) and POST requests.
task processor: main-task-processor # Run it on CPU bound task processor

204 /338



Hello world - KOHpUrK

components_manager:

components:
server:
listener:
port: 8080

task processor: main-task-processor

handler-hello-sample:
path: /hello # Registering handler by URL '/hello'.
method: GET,POST # It will only reply to GET (HEAD) and POST requests.
task processor: main-task-processor # Run it on CPU bound task processor
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KOMMOHEHTHI

Component: :Component(const components::ComponentConfig& config,
const components: :ComponentContext& context)
: components::LoggableComponentBase(config, context),
config (
context.FindComponent<components: :DynamicConfig>()
.GetSource() // getting "client" from a component

) 1

[ [maybe _unused]] auto url = config["some-url"].As<std::string>();

const auto fs_tp_name = config|"fs-task-processor"].As<std::string>();

auto& fs_task processor = context.GetTaskProcessor(fs_ tp_name);

/] ...
¥
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KOMMOHEHTHI

Component: :Component(const components::ComponentConfig& config,
const components::ComponentContext& context)
: components: :LoggableComponentBase(config, context),
config (
context.FindComponent<components: :DynamicConfig>()
.GetSource() // getting "client" from a component

) 1

[ [maybe_unused]] auto url = config["some-url"].As<std::string>();
const auto fs_tp name

auto& fs_ task processor = context.GetTaskProcessor(fs _tp name);

/] ...
}

config["fs-task-processor"].As<std::string>();
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KOMMOHEHTHI

Component: :Component(const components::ComponentConfig& config,
const components::ComponentContext& context)
: components: :LoggableComponentBase(config, context),
config (
context.FindComponent<components: :DynamicConfig>()
.GetSource() // getting "client" from a component

) 1

[ [maybe_unused]] auto url = config["some-url"].As<std::string>();
const auto fs_tp name

auto& fs_ task processor = context.GetTaskProcessor(fs _tp name);

/] ...
}

config["fs-task-processor"].As<std::string>();
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KOMMOHEHTHI

Component: :Component(const components::ComponentConfig& config,
const components::ComponentContext& context)
: components: :LoggableComponentBase(config, context),
config (
context.FindComponent<components: :DynamicConfig>()
.GetSource() // getting "client" from a component

)

[ [maybe_unused]] auto url = config["some-url"].As<std::string>();
const auto fs_tp name

auto& fs_ task processor = context.GetTaskProcessor(fs _tp name);

/] ...
}

config["fs-task-processor"].As<std::string>();

209 /338



KOMMOHEHTHI

Component: :Component(const components::ComponentConfig& config,
const components::ComponentContext& context)
: components: :LoggableComponentBase(config, context),
config (
context.FindComponent<components: :DynamicConfig>()
.GetSource() // getting "client" from a component

) 1

[ [maybe _unused]] auto url = config["some-url"].As<std::string>();

const auto fs_tp_name = config|"fs-task-processor"].As<std::string>();

auto& fs_ task processor = context.GetTaskProcessor(fs _tp name);

/] ...
}
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Hello world - koH®UIK

components_manager:
components:

the-component:

some-url: /bla-bla
fs-task-processor: fs-task-processor
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KOMMOHEHTHI

Component: :Component(const components::ComponentConfig& config,
const components::ComponentContext& context)
: components: :LoggableComponentBase(config, context),
config (
context.FindComponent<components: :DynamicConfig>()
.GetSource() // getting "client" from a component

) 1

[ [maybe _unused]] auto url = config["some-url"].As<std::string>();

const auto fs_tp_name = config["fs-task-processor"].As<std::string>();

auto& fs_ task processor = context.GetTaskProcessor(fs _tp name);

/] ...
}
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Hello world - KOHpUrK

components_manager:
components:

W oo

logging:
fs-task-processor: fs-task-processor
loggers:
default:
file path: '@stderr'
level: debug
overflow behavior: discard # Drop logs i1f the system 1s too busy

dynamic-config:
fs-cache-path:
dynamic-config-fallbacks:
# Load options from file and push them into the dynamic config storage.
fallback-path: /etc/hello service/dynamic_config fallback. json
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Hello world - KOHpUrK

components_manager:
components:

W oo

logging:
fs-task-processor: fs-task-processor
loggers:
default:
file path: '@stderr’
level: debug
overflow_behavior: discard # Drop logs if the system is too busy

dynamic-config:
fs-cache-path:
dynamic-config-fallbacks:
# Load options from file and push them into the dynamic config storage.
fallback-path: /etc/hello service/dynamic_config fallback. json
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Hello world - KOHpUrK

components_manager:
components:

W oo

logging:
fs-task-processor: fs-task-processor
loggers:
default:
file path: '@stderr'
level: debug
overflow behavior: discard # Drop logs i1f the system 1s too busy

dynamic-config:
fs-cache-path: "'

dynamic-config-fallbacks:
# Load options from file and push them into the dynamic config storage.
fallback-path: /etc/hello_service/dynamic_config_fallback.json
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NIMHaAMN4YecKkme KOHPUru



Bbl nenaete HOBbIN PYHKLMOHAI
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Bbl nenaete HOBbIN PYHKLMOHAI

J1onyCcTUM, Bbl CAE1AIN «BO3MOXXHOCTb Npoe3/a Mo NJ1IaTHbIM AOPOram»
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Bbl nenaete HOBbIN PYHKLMOHAI

JlonycTnmMm, Bbl Caesia/in «BO3MOXXHOCTb Npoe3/4a No NJAaTHbIM AOopOoram»
* Hanmncanu Hy>KHbIN KoL,
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Bbl nenaete HOBbIN PYHKLMOHAI

J1onyCcTUM, Bbl CAE1AIN «BO3MOXXHOCTb Npoe3/a Mo NJ1IaTHbIM AOPOram»

* Hanmncanu Hy>KHbIN KoL,
* CKOMNMUANPOBAAW, NPOrHaan TeCTbl
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Bbl nenaete HOBbIN PYHKLMOHAI

JlonycTnmMm, Bbl Caesia/in «BO3MOXXHOCTb Npoe3/4a No NJAaTHbIM AOopOoram»
* Hanmncanu Hy>KHbIN KoL,

* CKOMNMUANPOBAAW, NPOrHaan TeCTbl
* «BblKaTnnN» Ha cepBepa
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Bbl nenaete HOBbIN PYHKLMOHAI

JlonyCcTunM, Bbl CAeJ1a/i «BO3MOXXHOCTb Npoe34a Nno nNJaAaTHbIM 4OpPOram»
* Hanmncanu Hy>KHbIN KoL,

* CKOMNMUANPOBAAW, NPOrHaan TeCTbl

* «BblKaTnnN» Ha cepBepa
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Bbl nenaete HOBbIN PYHKLMOHAI

JlonycTnmMm, Bbl Caesia/in «BO3MOXXHOCTb Npoe3/4a No NJAaTHbIM AOopOoram»
* Hanmncanu Hy>KHbIN KoL,

* CKOMNMUANPOBAAW, NPOrHaan TeCTbl
* «BblKaTnnN» Ha cepBepa

*  obHapyxunnacb patasibHaa npobaema
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UYTO nenatb?
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UTO nenartb?

— OYeHb NJ1I0OXOM BapPUAHT: NONPAaBUTb KO/, MepeBbIKATUTb
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UTO nenartb?

— OYyeHb NJ1I0XOM BapUaHT: NOMPaBnTb KO, NepeBbIKATUTL
— TepnMbIN BapUaHT: OTKJIIOUYNTb Yepes NpaBKYy CTaTUYECKOro KOHPUra
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UTO nenartb?

— OYyeHb NJ1I0XOM BapUaHT: NOMPaBnTb KO, NepeBbIKATUTL
— TepnMbIN BapUaHT: OTKJIIOUYNTb Yepes NpaBKYy CTaTUYECKOro KOHPUra
* npobsiemMbl ¢ 0OOHOBIEHNAMMN CEPBUCA
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UYTO nenatb?

— OYyeHb NJ1I0XOM BapUaHT: NOMPaBnTb KO, NepeBbIKATUTL
— TepnMbIN BapUaHT: OTKJIIOUYNTb Yepes NpaBKYy CTaTUYECKOro KOHPUra

* npobnembl c 0bHOBIEHMAMMK CEPBMCA
* npobaembl c NponyLeHHbIMU CeEpBepaMM
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UYTO nenatb?

— OYyeHb NJ1I0XOM BapUaHT: NOMPaBnTb KO, NepeBbIKATUTL
— TepnMbIN BapUaHT: OTKJIIOUYNTb Yepes NpaBKYy CTaTUYECKOro KOHPUra

* npobnembl c 0bHOBIEHMAMMK CEPBMCA
* npobaembl c NponyLeHHbIMU CeEpBepaMM
* Ha[0 U B KOHPUre NcxoaHmMKe nonpaBuTb
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UYTO nenatb?

— OYyeHb NJ1I0XOM BapUaHT: NOMPaBnTb KO, NepeBbIKATUTL
— TepnMbIN BapUaHT: OTKJIIOUYNTb Yepes NpaBKYy CTaTUYECKOro KOHPUra

* npobnembl c 0bHOBIEHMAMMK CEPBMCA

* npobaembl c NponyLeHHbIMU CeEpBepaMM

* Ha[0 U B KOHPUre NcxoaHmMKe nonpaBuTb
— XOpOLMM BapUAHT: ANHAMMNYECKNIN KOHPUT
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NTMHAMUNYECKNN KOHDUT
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NMHaAMNYECKUN KOHPUT

CepBWC pa3aaoLmMmn KOHPUIK
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NMHaAMNYECKUN KOHPUT

CepBWC pa3aaoLmMmn KOHPUIK
* MeHAeM KOHPUT 13 bpay3epa
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NTMHAMUNYECKNN KOHDUT

CepBWC pa3aaoLmMmn KOHPUIK
* MeHAeM KOHPUT 13 bpay3epa
* KOHPUT aBTOMATNYECKMN NPUMEHAETCA KO BCEM CcepBepam
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NTMHAMUNYECKNN KOHDUT

CepBWC pa3aaoLmMmn KOHPUIK
* MeHAeM KOHPUT 13 bpay3epa
* KOHPUT aBTOMATNYECKMN NPUMEHAETCA KO BCEM CcepBepam

[lo3BONAET:
* be3zonacHoO BHeApPATb HOBbIN PYHKLMOHA
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NTMHAMUNYECKNN KOHDUT

CepBWC pa3aaoLmMmn KOHPUIK
* MeHAeM KOHPUT 13 bpay3epa
* KOHPUT aBTOMATNYECKMN NPUMEHAETCA KO BCEM CcepBepam

[lo3BONAET:

* be3zonacHoO BHeApPATb HOBbIN PYHKLMOHA
* [IpoBOANTbL 3KCNEepMMEHTHI
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NTMHAMUNYECKNN KOHDUT

CepBWC pa3aaoLmMmn KOHPUIK
* MeHAeM KOHPUT 13 bpay3epa
* KOHPUT aBTOMATNYECKMN NPUMEHAETCA KO BCEM CcepBepam

[lo3BONAET:
* be3zonacHoO BHeApPATb HOBbIN PYHKLMOHA
* [IpoBOANTbL 3KCNEepMMEHTHI
* 33/1aBaTb IMMUTbI/TanmayTbl/normpoBaHue/...
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NTMHAMUNYECKNN KOHDUT

CepBWC pa3aaoLmMmn KOHPUIK
* MeHAeM KOHPUT 13 bpay3epa
* KOHPUT aBTOMATNYECKMN NPUMEHAETCA KO BCEM CcepBepam

[lo3BONAET:
* be3zonacHoO BHeApPATb HOBbIN PYHKLMOHA
* [IpoBOANTbL 3KCNEepMMEHTHI
* 33/1aBaTb IMMUTbI/TanmayTbl/normpoBaHue/...
* MeHATb proxy/aBsTopm3aumm u T.n.
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NMHaMnyeckmne KOHPUru

namespace {

int ParseRuntimeCfg(const dynamic_config: :DocsMap& docs map) {
return docs map.Get("SAMPLE INTEGER FROM RUNTIME CONFIG").As<int>();

¥

constexpr dynamic_config: :Key<ParseRuntimeCfg> kMyConfig{};

} // namespace
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NMHaMnyeckmne KOHPUru

namespace {

int ParseRuntimeCfg(const dynamic_config: :DocsMap& docs map) {
return docs map.Get("SAMPLE INTEGER FROM RUNTIME CONFIG").As<int>();

¥

constexpr dynamic_config: :Key<ParseRuntimeCfg> kMyConfig{};

} // namespace
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NMHaMnyeckmne KOHPUru

namespace {

int ParseRuntimeCfg(const dynamic_config: :DocsMap& docs map) {
return docs _map.Get("SAMPLE INTEGER_FROM_RUNTIME CONFIG").As<int>();

¥

constexpr dynamic_config: :Key<ParseRuntimeCfg> kMyConfig{};

} // namespace

242 /338



NMHaMnyeckmne KOHPUru

namespace {

int ParseRuntimeCfg(const dynamic_config: :DocsMap& docs map) {
return docs map.Get("SAMPLE INTEGER FROM RUNTIME CONFIG").As<int>();

¥

constexpr dynamic_config: :Key<ParseRuntimeCfg> kMyConfig{};

} // namespace
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NMHaMnyeckmne KOHPUru

namespace {

int ParseRuntimeCfg(const dynamic_config: :DocsMap& docs map) {
return docs map.Get("SAMPLE INTEGER FROM RUNTIME CONFIG").As<int>();

¥

constexpr dynamic_config: :Key<ParseRuntimeCfg> kMyConfig{};

} // namespace
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NMHaMnyeckmne KOHPUru

namespace {

int ParseRuntimeCfg(const dynamic_config: :DocsMap& docs map) {
return docs map.Get("SAMPLE INTEGER FROM RUNTIME CONFIG").As<int>();

¥

constexpr dynamic_config: :Key<ParseRuntimeCfg> kMyConfig{};

} // namespace
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NMHaMnyeckmne KOHPUru

namespace {

int ParseRuntimeCfg(const dynamic_config: :DocsMap& docs map) {
return docs map.Get("SAMPLE INTEGER FROM RUNTIME CONFIG").As<int>();

¥

constexpr dynamic_config: :Key<ParseRuntimeCfg> kMyConfig{ };

} // namespace
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NIMHaMNYecKkmne KOHPUru

constexpr dynamic_config: :Key<ParseRuntimeCfg> kMyConfig{};
} // namespace

Component: :Component(const components::ComponentConfig& config,
const components::ComponentContext& context)
: components::LoggableComponentBase(config, context),
config (
context.FindComponent<components: :DynamicConfig>()
.GetSource() // getting "client" from a component

) 1
// e o o
¥

int Component::DoSomething() const {
/] Getting a snapshot of dynamic config.
const auto runtime_config = config .GetSnapshot();
return runtime_config[kMyConfig];

¥
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NIMHaMNYecKkmne KOHPUru

constexpr dynamic_config::Key<ParseRuntimeCfg> kMyConfig{};
} // namespace

Component: :Component(const components::ComponentConfig& config,
const components: :ComponentContext& context)
: components::LoggableComponentBase(config, context),
config (
context.FindComponent<components: :DynamicConfig>()
.GetSource() // getting "client" from a component

)
/] ...
}

int Component: :DoSomething() const {
/] Getting a snapshot of dynamic config.
const auto runtime_config = config .GetSnapshot();
return runtime_config[kMyConfig];

}
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NIMHaMNYecKkmne KOHPUru

constexpr dynamic_config::Key<ParseRuntimeCfg> kMyConfig{};
} // namespace

Component: :Component(const components::ComponentConfig& config,
const components: :ComponentContext& context)
: components::LoggableComponentBase(config, context),
config_(
context.FindComponent<components: :DynamicConfig>()
.GetSource() // getting "client" from a component

) 1
/] ...
}

int Component::DoSomething() const {
/] Getting a snapshot of dynamic config.
const auto runtime_config = config_.GetSnapshot();
return runtime_config[kMyConfig];

}
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NIMHaMNYecKkmne KOHPUru

constexpr dynamic_config::Key<ParseRuntimeCfg> kMyConfig{};
} // namespace

Component: :Component(const components::ComponentConfig& config,
const components: :ComponentContext& context)
: components::LoggableComponentBase(config, context),
config (
context.FindComponent<components: :DynamicConfig>()
.GetSource() // getting "client" from a component

) 1
/] ...
¥

int Component: :DoSomething() const {
/] Getting a snapshot of dynamic config.
const auto runtime_config = config_.GetSnapshot();
return runtime_config[kMyConfig];

¥
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gRPC



[Tpobnembl HTTP

BBegeHue B userver 252 /338



[Tpobnembl HTTP

BHTTP ecTb HegocTaTKm ANA «yAaIEHHONO Bbi30Ba npoueayp»:
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[Tpobnembl HTTP

BHTTP ecTb HegocTaTKm ANA «yAaIEHHONO Bbi30Ba npoueayp»:
* HeT BCTPOEHHbIX NapcepoB
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[Tpobnembl HTTP

BHTTP ecTb HegocTaTKm ANA «yAaIEHHONO Bbi30Ba npoueayp»:

* HeT BCTPOEHHbIX NapcepoB
* HeT BCTPOEHHbIX Cepnaan3aTtopoB
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[Tpobnembl HTTP

BHTTP ecTb HegocTaTKm ANA «yAaIEHHONO Bbi30Ba npoueayp»:

* HeT BCTPOEHHbIX NapcepoB
* HeT BCTPOEHHbIX Cepnaan3aTtopoB
* CTOpOHHMe pelleHnA pa3po3HEeHHbI, 1 He BCeraa XopoLwo noaaep>XmBaroTcsa
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gRPC
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gRPC

gRPC — nobasnsaem K HTTP napcepbl n cepmnaan3aTtopbl, CKPbIBAEM YTO 3TO
HTTP.
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gRPC

gRPC — nobasnsaem K HTTP napcepbl n cepmnaan3aTtopbl, CKPbIBAEM YTO 3TO
HTTP.

* BBOAUTCA cneumanbHbIN A3biK proto3, onuncbiBatowmm RPC
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gRPC

gRPC — nobasnsaem K HTTP napcepbl n cepmnaan3aTtopbl, CKPbIBAEM YTO 3TO
HTTP.

* BBOAUTCA cneumanbHbIN A3biK proto3, onuncbiBatowmm RPC

* Komnunnatop, Kotopbi reHepupyeT RPC koA AnAa Bcex COBPeMeHHbIX A3blKOB
NPOrpaMMmMpoOBaHUA
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gRPC

gRPC — nobasnsaem K HTTP napcepbl n cepmnaan3aTtopbl, CKPbIBAEM YTO 3TO
HTTP.

* BBOAUTCA cneumanbHbIN A3biK proto3, onuncbiBatowmm RPC

* Komnunnatop, Kotopbi reHepupyeT RPC koA AnAa Bcex COBPeMeHHbIX A3blKOB
NPOrpaMMmMpoOBaHUA

* Peaninzauma, paclumpsaemas noa passindHble GpemMBOpPKN
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gRPC - proto3



gRPC

syntax = "proto3”;
package samples.api;

service GreeterService {
rpc SayHello(GreetingRequest) returns(GreetingResponse) {}

¥

message GreetingRequest {
string name = 1;

¥

message GreetingResponse {
string greeting = 1;

¥
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gRPC

syntax = "proto3";
package samples.apti;

service GreeterService {
rpc SayHello(GreetingRequest) returns(GreetingResponse) {}

}

message GreetingRequest {
string name = 1;

¥

message GreetingResponse {
string greeting = 1;

¥
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gRPC

syntax = "proto3";
package samples.api;

service GreeterService {
rpc SayHello(GreetingRequest) returns(GreetingResponse) {}

¥

message GreetingRequest {
string name = 1;

¥

message GreetingResponse {
string greeting = 1;

¥
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gRPC

syntax = "proto3";
package samples.api;

service GreeterService {
rpc SayHello(GreetingRequest) returns(GreetingResponse) {}

¥

message GreetingRequest {
string name = 1;

¥

message GreetingResponse {
string greeting = 1;

¥
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gRPC

syntax = "proto3";
package samples.api;

service GreeterService {
rpc SayHello(GreetingRequest) returns(GreetingResponse) {}

¥

message GreetingRequest {
string name = 1;

¥

message GreetingResponse {
string greeting = 1;

¥
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gRPC

syntax = "proto3";
package samples.api;

service GreeterService {
rpc SayHello(GreetingRequest) returns(GreetingResponse) {}

¥

message GreetingRequest {
string name = 1;

¥

message GreetingResponse {
string greeting = 1;

¥
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gRPC

syntax = "proto3";
package samples.api;

service GreeterService {
rpc SayHello(GreetingRequest) returns(GreetingResponse) {}

¥

message GreetingRequest {
string name = 1;

}

message GreetingResponse {
string greeting = 1;

}
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gRPC

class GreeterServiceComponent final
: public api::GreeterServiceBase::Component {
public:

static constexpr std::string view kName = "greeter-service";
GreeterServiceComponent(const components::ComponentConfig& config,
const components: :ComponentContext& context)
: api::GreeterServiceBase: :Component(config, context),
prefix_(config[ "greeting-prefix"].As<std::string>()) {}
void SayHello(SayHelloCall& call, api::GreetingRequest&& request) override;

private:
const std::string prefix_;

}s
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class GreeterServiceComponent final
: public api::GreeterServiceBase: :Component {
public:

static constexpr std::string view kName = "greeter-service";
GreeterServiceComponent(const components::ComponentConfig& config,
const components: :ComponentContext& context)
: api::GreeterServiceBase: :Component(config, context),
prefix_(config[ "greeting-prefix"].As<std::string>()) {}
void SayHello(SayHelloCall& call, api::GreetingRequest&& request) override;

private:
const std::string prefix_;

}s
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class GreeterServiceComponent final
: public api::GreeterServiceBase: :Component {
public:

static constexpr std::string view kName = "greeter-service";
GreeterServiceComponent(const components::ComponentConfig& config,
const components: :ComponentContext& context)
: api::GreeterServiceBase: :Component(config, context),
prefix_(config[ "greeting-prefix"].As<std::string>()) {}
void SayHello(SayHelloCall& call, api::GreetingRequest&& request) override;

private:
const std::string prefix_;

}s
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class GreeterServiceComponent final
: public api::GreeterServiceBase::Component {
public:

static constexpr std::string view kName = "greeter-service";
GreeterServiceComponent(const components::ComponentConfig& config,
const components: :ComponentContext& context)
: api::GreeterServiceBase: :Component(config, context),
prefix_(config[ "greeting-prefix"].As<std::string>()) {}
void SayHello(SayHelloCall& call, api::GreetingRequest&& request) override;

private:
const std::string prefix_;

}s
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class GreeterServiceComponent final
: public api::GreeterServiceBase: :Component {
public:

static constexpr std::string view kName = "greeter-service';
GreeterServiceComponent(const components::ComponentConfig& config,
const components::ComponentContext& context)
: apl::GreeterServiceBase: :Component(config, context),
prefix_(config['"greeting-prefix"].As<std::string>()) {}
void SayHello(SayHelloCall& call, api::GreetingRequest&& request) override;

private:
const std::string prefix_;

}s
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class GreeterServiceComponent final
: public api::GreeterServiceBase::Component {
public:

static constexpr std::string view kName = "greeter-service";
GreeterServiceComponent(const components::ComponentConfig& config,
const components: :ComponentContext& context)
: api::GreeterServiceBase: :Component(config, context),
prefix_(config[ "greeting-prefix"].As<std::string>()) {}
void SayHello(SayHelloCall& call, api::GreetingRequest&& request) override;

private:
const std::string prefix_;

}s
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class GreeterServiceComponent final
: public api::GreeterServiceBase: :Component {
public:

static constexpr std::string view kName = "greeter-service';
GreeterServiceComponent(const components::ComponentConfig& config,
const components: :ComponentContext& context)
: api::GreeterServiceBase: :Component(config, context),
prefix_(config[ "greeting-prefix"].As<std::string>()) {}
void SayHello(SayHelloCall& call, api::GreetingRequest&& request) override;

private:
const std::string prefix_;

}s
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vold GreeterServiceComponent::SayHello(
apil::GreeterServiceBase: :SayHelloCall& call,
apil::GreetingRequest&& request) {
api::GreetingResponse response;

response.set _greeting(fmt::format("{}, {}!", prefix_, request.name()));

call.Finish(response);

¥
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vold GreeterServiceComponent: :SayHello(
apil::GreeterServiceBase: :SayHelloCall& call,
apil::GreetingRequest&& request) {
api::GreetingResponse response;

response.set_greeting(fmt::format("{}, {}!", prefix_, request.name()));

call.Finish(response);

}
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vold GreeterServiceComponent: :SayHello(
apil::GreeterServiceBase: :SayHelloCall& call,
apil::GreetingRequest&& request) {
api::GreetingResponse response;

response.set_greeting(fmt::format("{}, {}!", prefix_, request.name()));

call.Finish(response);

}

279 /338



gRPC

vold GreeterServiceComponent: :SayHello(
apil::GreeterServiceBase: :SayHelloCall& call,
apil::GreetingRequest&& request) {
api::GreetingResponse response;

response.set_greeting(fmt::format("{}, {}!", prefix_, request.name()));

call.Finish(response);
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components_manager:
components:
# e o o

grpc-server:
port: 8091

greeter-service:
task-processor: main-task-processor
greeting-prefix: Hello
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components_manager:
components:
# e o o

grpc-server:
port: 8091

greeter-service:
task-processor: main-task-processor
greeting-prefix: Hello
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components_manager:
components:
# e o o

grpc-server:
port: 8091

greeter-service:
task-processor: main-task-processor
greeting-prefix: Hello
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class GreeterServiceComponent final
: public api::GreeterServiceBase: :Component {
public:

static constexpr std::string view kName = "greeter-service';
GreeterServiceComponent(const components::ComponentConfig& config,
const components::ComponentContext& context)
: apl::GreeterServiceBase: :Component(config, context),
prefix_(config['"greeting-prefix"].As<std::string>()) {}
void SayHello(SayHelloCall& call, api::GreetingRequest&& request) override;

private:
const std::string prefix_;

}s
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class GreeterClient final : public components::LoggableComponentBase {
public:

static constexpr std::string view kName = "greeter-client";

GreeterClient(const components::ComponentConfig& config,
const components::ComponentContext& context)
: LoggableComponentBase(config, context),
client_factory (
context.FindComponent<ugrpc::client::ClientFactoryComponent>()
.GetFactory()),
client_(client factory .MakeClient<api::GreeterServiceClient>(
config[ "endpoint"].As<std::string>())) {}

std::string SayHello(std::string name);

private:
ugrpc::client::ClientFactory& client_factory_;
api::GreeterServiceClient client_;

}s
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class GreeterClient final : public components::LoggableComponentBase {
public:

static constexpr std::string view kName = "greeter-client";

GreeterClient(const components::ComponentConfig& config,
const components: :ComponentContext& context)
: LoggableComponentBase(config, context),
client_factory (
context.FindComponent<ugrpc::client::ClientFactoryComponent>()
.GetFactory()),
client_(client factory .MakeClient<api::GreeterServiceClient>(
config[ "endpoint"].As<std::string>())) {}

std::string SayHello(std::string name);

private:
ugrpc::client::ClientFactory& client_factory_;
api::GreeterServiceClient client_;

}s
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class GreeterClient final : public components::LoggableComponentBase {
public:

static constexpr std::string_view kName = "greeter-client”;

GreeterClient(const components::ComponentConfig& config,
const components: :ComponentContext& context)
: LoggableComponentBase(config, context),
client_factory (
context.FindComponent<ugrpc::client::ClientFactoryComponent>()
.GetFactory()),
client_(client factory .MakeClient<api::GreeterServiceClient>(
config[ "endpoint"].As<std::string>())) {}

std::string SayHello(std::string name);

private:
ugrpc::client::ClientFactory& client_factory_;
api::GreeterServiceClient client_;

}s
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class GreeterClient final : public components::LoggableComponentBase {
public:

static constexpr std::string_view kName = "greeter-client”;

GreeterClient(const components::ComponentConfig& config,
const components: :ComponentContext& context)
: LoggableComponentBase(config, context),
client_factory (
context.FindComponent<ugrpc::client::ClientFactoryComponent>()
.GetFactory()),
client_(client_factory_.MakeClient<api::GreeterServiceClient>(
config["endpoint"].As<std::string>())) {}

std::string SayHello(std::string name);

private:
ugrpc::client::ClientFactory& client_factory_;
api::GreeterServiceClient client_;

}s
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std::string GreeterClient::SayHello(std::string name) {
api::GreetingRequest request;
request.set_name(std: :move(name));

// Deadline must be set manually for each RPC
auto context = std::make unique<grpc::ClientContext>();
context->set deadline(

engine: :Deadline: :FromDuration(std: :chrono::seconds{20}));

auto stream = client .SayHello(request, std::move(context));

api::GreetingResponse response = stream.Finish();
return std::move(*response.mutable greeting());
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std::string GreeterClient::SayHello(std::string name) {
api::GreetingRequest request;
request.set name(std::move(name));

// Deadline must be set manually for each RPC
auto context = std::make_unique<grpc::ClientContext>();
context->set_deadline(

engine::Deadline: :FromDuration(std::chrono::seconds{20}));

auto stream = client .SayHello(request, std::move(context));

api::GreetingResponse response = stream.Finish();
return std::move(*response.mutable greeting());
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std::string GreeterClient::SayHello(std::string name) {
api::GreetingRequest request;
request.set name(std::move(name));

// Deadline must be set manually for each RPC
auto context = std::make unique<grpc::ClientContext>();
context->set deadline(

engine: :Deadline: :FromDuration(std: :chrono::seconds{20}));

auto stream = client_.SayHello(request, std::move(context));

api::GreetingResponse response = stream.Finish();
return std::move(*response.mutable greeting());
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std::string GreeterClient::SayHello(std::string name) {
api: :GreetingRequest request;
request.set name(std::move(name));

// Deadline must be set manually for each RPC
auto context = std::make unique<grpc::ClientContext>();
context->set deadline(

engine: :Deadline: :FromDuration(std: :chrono: :seconds{20}));

auto stream = client_.SayHello(request, std::move(context));

api::GreetingResponse response = stream.Finish();
return std::move(*response.mutable greeting());

}
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std::string GreeterClient::SayHello(std::string name) {
api: :GreetingRequest request;
request.set name(std::move(name));

// Deadline must be set manually for each RPC
auto context = std::make unique<grpc::ClientContext>();
context->set deadline(

engine: :Deadline: :FromDuration(std: :chrono: :seconds{20}));

auto stream = client_.SayHello(request, std::move(context));

apil::GreetingResponse response = stream.Finish();
return std::move(*response.mutable _greeting());
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int main(int argc, const char* const argv[]) {
const auto component list =
components: :MinimalServerComponentList()
.Append<ugrpc::client::ClientFactoryComponent>()
.Append<ugrpc: :server::ServerComponent>()
.Append<samples: :GreeterClient>()
.Append<samples: :GreeterServiceComponent>();

return utils::DaemonMain(argc, argv, component_ Llist);

¥
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components_manager:
components:
# ...
grpc-client-factory:
task-processor: grpc-blocking-task-processor
channel-args: {}

greeter-client:
endpoint: '[::1]:8091"'

296 /338



gRPC

components_manager:
components:
# ...
grpc-client-factory:
task-processor: grpc-blocking-task-processor
channel-args: {}

greeter-client:
endpoint: '[::1]:8091"'
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components_manager:
components:
# ...
grpc-client-factory:
task-processor: grpc-blocking-task-processor
channel-args: {}

greeter-client:
endpoint: '[::1]:8091'
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