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3a4eM HYXXHbl KOHGUIU

YsonSerializable: nepBbi nogxon kK cHapsay
YsonStruct



KTo Takoun YTsaurus

LLlapanpoBaHHaga pannoBas cuctema

PacnpenenéHHble 6rIoKMpoOBKU

MapReduce

Key-value xpaHunuiie

EaovHoe npoctpaHcTBo nMeH ana MapReduce u key-value
NuTterpaums ¢ ClickHouse® n Apache Spark™

S% YTsaurus




Yson

[
Ananor JSON "abc";
12345;
e CwunbHaga TMnuaaumsa ymcen: int, uint, <
double "description" = "pi";
o ATpubyThl > "3.1415";
e bBuHapHbIn popmaT t "foo" = "bar'":
e bBaiToBble cTpoku "baz" = "qux"z
e OnunoHanbHaga 3anaTas B KOHLE ¥ ’
]

Nnun 0e3 kaBblYvek:

{foo=bar; baz=qux}



3a4yeM HYXHbl KOH(UrK

e CTaTndeckaa KoHdurypauusi: damnn «nog Horammy» y buHapHuKa
e [lnHamunyeckaqa koHdurypauus: daun B ZooKeeper/etcd/Y Tsaurus,
WHCTaHCbIl PerynspHoO ero onpawimsatoT

e Crneundukaumm MapReduce onepauymn

o BxogHble n BbIxogHble TabnuUubI

o  KBoTbl, napannenbHOCTb, pa3mepbl TaCKOB

o Beopg-BbiBoa, SSD/HDD, pasamepbl 6ydepa, petpau, keumpoBaHme
e Hactpomnku KV-xpaHunuuia

o TTL

o napameTpbl LSM-gepeBbeB



KoHdurn B C++: TexaagaHue

e KoHBepTauusa mexay Yson u ctpyktypamm C++

e CnoxHble nepapxmu
o Wepapxma cneumdpumkaunn MapReduce — 6onee 20 knaccos



Uepapxua cneundmkauum (Bbigepxka)

OperationSpecBase

SimpleSpecBase OpWithInput OpWithUserJobs SortBase

)

UnorderedBase

Erase MergeBase SortedBase

OrderedMerge SortedM

UnorderedMerge Reduce MapReduce

Map Sort
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KoHdurn B C++: TexaagaHue

e KoHBepTauusa mexay Yson u ctpyktypamm C++

e CnoxHble nepapxmu
o Wepapxma cneumdpumkaunn MapReduce — 6onee 20 knaccos

o OMDPEKTUBHOCTL
o bonee 1000 onunn ana npoctenwen MapReduce onepauum
o [lecsaTku onepauuin n COTHU TackoB B CEKyHAY

e YnobcTBO

o Jlerko 3aBeCTu HOBbIN KOHQUT
o Jlerko ckonunactuTb cTapbil KOHUI U NOSTYYUTL HOBbLIN



B3anmogeuctseue ¢ Yson

e [lonb3oBaTenb peanusyeT neperpyskn PyHKUMU Ona CBOUX TUMOB
e TYsonWriter npenocraBnseTr MHTepdenc Ang sanncu B NOToK
e TYsonValue npeacraBnaeTr Matepuann3oBaHHbIn 06BLEKT Yson

void Serialize(const T& value, TYsonWriter& writer);
void Deserialize(T& value, const TYsonValue& yson);

e Peanusaunv ansa ctaHgapTHbIX TUMOB €CTb B Gubnnorteke
e Deserialize MOXHO genatb 6e3 matepuanusaumm Yson
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B3anmopgencrteue ¢ Yson: npumMmepsbl

void Serialize( void Deserialize(
int value, int& value,
TYsonWriter& writer) const TYsonValue& yson)
{ {
writer.OnInt(value); value = yson.Get<int>();
} +
template <class T> template <class T>
void Serialize( void Deserialize(
const std::map<std::string, T>& map, std: :map<std::string, T>& map,
TYsonWriter& writer) const TYsonValue& yson)
{ {
writer.OnBeginMap(); const auto& ysonMap = yson.AsMap();
for (const auto& [key, value] : map) { for (const auto& [key, value] ysonMap) {
writer.OnMapKey (key) ; Deserialize(map[key], value);
Serialize(value, writer); }
writer.OnMapDelimiter(); }
}

writer.OnEndMap();
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YsonSerializable

e basoBbin knacc TYsonSerializable
o cnoeapb std::string — std: :unique_ptr<IParameter>

e IParameter — mnHTepdenc ona (ge)cepuannsaumm nonemn
NPOU3BONLHOrO TUMNa

e [uNM3MpoBaHHbLIe HacneaHnkn IParameter ccolnatoTcA
Ha KOHKPETHOE MoJsie aK3eMnspa Kracca

e [lonb3oBaTtenb Hacnenyet TYsonSerializable un pernctpupyer
Nonsa B KOHCTPYKTOpE
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YsonSerializable: npumep ncnonb3oBaHus

struct TServerConfig : public TYsonSerializable {
std: :string HostName;
int Port;

TServerConfig()
{

RegisterParameter ("host_name", HostName) ;
RegisterParameter ("port", Port);

I

auto yson = ReadYsonFromFile("config.txt");
auto config = std::make_unique<TServerConfig>();
Deserialize(config, yson);
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YsonSerializable: kon

struct TYsonSerializable {
std: :map<std::string, std::unique_ptr<IParameter>> Parameters;

template <class T>
IParameter& RegisterParameter(const std::string& name, T& value) {
return *Parameters.emplace(name, std::make_unique<TParameter<T>>(parameter))
.first->second;

s

void Serialize(const TYsonSerializable& value, TYsonWriter& writer) {
writer.OnBeginMap();
for (const auto& [key, parameter] : value.Parameters) {
writer.OnMapKey (key) ;
parameter->Serialize(writer);
writer.OnMapDelimiter();
}
writer.OnEndMap();
}

// Deserialize cuUMMeTpPUYHbIN



YsonSerializable: peanusauusa TParameter

TParameter — TpmBManbHaga TUNM3MpoBaHHasA 0B6EPTKa Haa NONEM.

template <class T>
struct TParameter : public IParameter {
T& Field;

void Serialize(TYsonWriter& writer) const override {
Serialize(Field, writer);

}

void Deserialize(const TYsonValue& yson) override {
Deserialize(Field, yson);

}

TParameter (T& field) : Field(field) {}
+s3
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YsonSerializable

e [lepeBenu Ha Hero Bce KOHOUIM B cUCTEME

e [lobaBunn conuu
() BaJingauun4a napameTpoB: Mnpu OLLUNOKe BbINeTaeT UCKnoYeHne

RegisterParameter("port", Port)
.InRange (1024, 65535);
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YsonSerializable

e [lepeBenu Ha Hero Bce KOHOUIM B cUCTEME

e [lobaBunn conuu

) BaJingauun4a napameTpoB: Mnpu ownbKe BbINETAEeT UCKITOYEHNE
© anuacbl ong UMEeH ans COXpaHeHnAa coBMeCTUMOCTH

RegisterParameter ("host_name'", HostName)
.Alias("host"); // cTapble KOHPUIN C MPEXHUM MMEHEM NpofoKawT paboTaThb
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YsonSerializable

e [lepeBenu Ha Hero Bce KOHOUIM B cUCTEME

e [lobaBunn conuu

o BaJingauun4a napameTpoB: Mnpu ownbKe BbINETAEeT UCKITOYEHNE
© anuacbl ong UMEeH ans COXpaHeHnAa coBMeCTUMOCTH
o  3Ha4eHud no ymoJiHaHuKo

RegisterParameter ("host_name'", HostName)
.Default("ytsaurus.tech");
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YsonSerializable

e [lepeBenu Ha Hero Bce KOHOUIM B cUCTEME

e [lobaBunn conuu

) BaJingauun4a napameTpoB: Mnpu ownbKe BbINETAEeT UCKITOYEHNE
© anuacbl ong UMEeH ans COXpaHeHnAa coBMeCTUMOCTH

o  3Ha4eHud Nno yMOJIHaHUIKo

o nocTnpouecCcuHr

RegisterPostprocessor([] (TServerConfigx config) {
if (!config->HostName.starts_with("https://")) {
config->HostName = "https://" + config->HostName;
}
3
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YsonSerializable

e [lepeBenu Ha Hero Bce KOHOUIM B cUCTEME

e [lobaBunn conuu
BaJingauun4a napameTpoB: Mnpu OLLUNOKe BbINeTaeT UCKnoYeHne
anuachbl an4d MMEH A4 coxXpaHeHnsa coBMeCTUMOCTIU
3Ha4YeHund no ymon4aHuto

nocTnpoueccuHr

e [lonobounu

© O O O
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YsonSerializable

e [lepeBenu Ha Hero Bce KOHOUIM B cUCTEME

e [lobaBunn conuu

o BaJingauun4a napameTpoB: Mnpu oLnbKe BbINETAEeT UCKITOYEHNE
o anuacbl 4ns UMEH ansg COXpaHeHnd COBMECTUMOCTHU
O  3Ha4eHud no ymoJiHaHuKo

o nocTnpoueccuHr

o [lonobunu
e KoHduru pactyt, RPS pactér
e Cepnanusauunst Ha4MHaeT TOPMO3UTb
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YsonSerializable

e [lepeBenu Ha Hero Bce KOHOUIM B cUCTEME

e [lobaBunn conuu

) BaJingauun4a napameTpoB: Mnpu ownbKe BbINETAEeT UCKITOYEHNE
© anuacbl ong UMEeH ans COXpaHeHnAa coBMeCTUMOCTH

o  3Ha4eHud no ymoJiHaHuKo

o nocTnpouecCcuHr

e [lonobunu
e KoHdurun pactyt, RPS pacter

o Cepmanl/lsau,m Ha4nHaeT TOPMO3NTb

O  MPOUNNPOBLLNK: KOHCTPYKTOPLI U AECTPYKTOPbI
O  CcnoBapb AECKPMMTOPOB NMonen co3aaéTcsl 3aHOBO B KOHCTPYKTOPE KaXKAoro ak3emnnspa
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YsonStruct: noes

e XpaHMUM OECKPUNTOPbI NOSIEN per-Tun, a He per-ak3emnnsap

e OOuH MeTa-Knacc Ha Tun

e TParameter xpaHut pointer-to-member BMeCTO CCbIfIKM Ha none
aK3emnnspa

e MeTa 3anosnHseTcs Npu cosgaHum NepBoro aKk3emnngapa Knacca

e Peructpmnpyem napameTpbl B CTaTU4ECKOM METO4Ee BMECTO
KOHCTpYKTOpa
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YsonStruct

struct TYsonStruct {

I

TMeta*x Meta;

struct TServerConfig : public TYsonStruct {

I

std: :string HostName;
int Port;

REGISTER_YSON_STRUCT (TServerConfig);
static void Register (TRegistrar registrar);

/* YTOo cKpbiBaeTcsa 3a REGISTER_YSON_STRUCT:
TServerConfig() {

TRegistry::Initialize(this);
¥
using TRegistrar = TYsonStructRegistrar<TServerConfig>;
using TThis = TServerConfig;

*/
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YsonStruct: HeT HacnegoBaHUA — MHULUMaNU3aUuus

e T[Meta:cnoBapb std::string > std::unique_ptr<IParameter>
e TParameter<TStruct, TValue>: xpaHum pointer-to-member
e TRegistry::Initialize 30BETCA B KOHCTPYKTOpPE

NoNb30BaTENbCKUX KOHJOUIOB
o [lpu nepsom obpalleHun co3gaém MeTY, NPy NOCNeayLMX — Nepencnonb3yem

template <class TStruct>
void TRegistry::Initialize(TStructx 1instance) {
static TMeta* meta = nullptr; // He thread-safe, 06 aTom no3xe
if (!meta) {
meta = new Meta(); // Te4yéT mamaATb, HO 3TO HE CTpaWHO
TStruct::Register (TRegistrar<TStruct>(meta));
}

instance->Meta = meta;
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YsonStruct: perncrtpauums

e RegisterParameter ctan metogom TMeta
e TRegistrar — TnuampoBaHHas obeépTka Hag TMeta

void TServerConfig::Register(TRegistrar* registrar) {
registrar->Parameter ("host_name", &TThis::HostName)
.Default("ytsaurus.tech");
registrar->Parameter ("port", &TThis::Port)
.InRange (1024, 65535);
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YsonStruct: perncrtpauums

bbino:

TServerConfig: :TServerConfig() {

RegisterParameter ( s )
RegisterParameter ( s )

¥

Crano:

void TServerConfig::Register(TRegistrarx registrar) {
registrar->Parameter( , &TThis::

registrar->Parameter( , &TThis:: )

)
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YsonStruct: cepnanusayus

void Serialize(const TYsonStruct& self, TYsonWriter& writer) {
writer.OnBeginMap();
for (const auto& [key, parameter] : value.Meta->Parameters) {
writer.OnMapKey (key) ;
parameter->Serialize(self, writer);
writer.OnMapDelimiter();

}
writer.OnEndMap() ;
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YsonStruct: peanusauusa TParameter

TParameter — 4yTb MeHee TpuBManbHaga TUNU3NpoBaHHasi 0bEpPTKa.

template <class TStruct, class TValue>
struct TParameter : public IParameter {
TValue TStruct::*Field;

void Serialize(const TYsonStruct& self, TYsonWriter& writer) override {
::Serialize(dynamic_cast<const TStruct&>(self).*Field, writer);

}
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YsonStruct: HacnhepgoBaHne — HUUManNu3auus

e BcnomHuMm, YTO 3BasioCb B KOHCTPYKTOpE

template <class TStruct>
void TRegistry::Initialize(TStruct* 1instance) {
static TMeta* meta = nullptr;
if (!meta) {
meta = new Meta();
TStruct::Register (TRegistrar<TStruct>(meta));
}

instance->Meta = meta;
}
e B Initialize 6a3oBbix KrnaccoB byoeT cBost meta
e HyxHO 06ONTK BCIO nepapxuio

e EAWHCTBEHHBLINM cNOCO6 — No3BaTb KOHCTPYKTOP
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YsonStruct: HacnhepgoBaHne — HUUManNu3auus

TMeta* CurrentlylInitializingMeta = nullptr;

template <class TStruct>
void TRegistry::Initialize(TStructx instance) {

static TMeta*x meta = nullptr;

if (!meta) {
meta = new Meta();
CurrentlyInitializingMeta = meta;
TStruct{}; // npoBanuBaemcsa B nepsbii if
CurrentlyInitializingMeta = nullptr;

}

instance->Meta = meta;
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YsonStruct: HacnhepgoBaHne — HUUManNu3auus

TMeta* CurrentlylInitializingMeta = nullptr;

template <class TStruct>
void TRegistry::Initialize(TStructx instance) {
if (CurrentlyInitializingMeta) {
TStruct::Register (TRegistrar<TStruct>(CurrentlyInitializingMeta));
return;
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YsonStruct

OnNTUMM3nMpPOBarin KOHCTPYKTOPLI M OECTPYKTOPLI
PaboTtaeT megneHHee, Yem paHbLLUE!
[MpodonnupoBWKK: dynamic_cast

dynamic_cast BblHYXOEH 00X0ONTb BCHO MeEpapXnIo

o cast He K npeaKy/noToMKy

O  HECKOSbKO Noaxoasuwmx npeakos: peanudaumnsa dynamic_cast AomKHa HanuTh BCeX U
BepHyTb nullptr
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YsonStruct: kewwnpoBaHue dynamic cast

e Ontumnampyem dynamic_cast<TStruct*>(base)

e 3anomMHMM CMeLleHue ans Kaxaoro uenesoro TStruct
OTHOCUTenbHO ba3oBoro TYsonStruct

template <class TTargetStruct>

TTargetStructx CachedDynamicCast(TYsonStruct* source) {
static std::optional<ptrdiff_t> cachedOffset;

if (!cachedOffset) {

autox target dynamic_cast<TTargetStruct*>(source);
cachedOffset

reinterpret_cast<intptr_t>(target) - reinterpret_cast<intptr_t>(source);
}

return reinterpret_cast<TTargetStruct*>(reinterpret_cast<intptr_t>(source) + *cachedOffset);
}

e OJTO He paboTaeT ¢ BUpTyarnbHbLIM HacrnegosaHnem!
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YsonStruct: kewwnpoBaHue dynamic cast

CwmelleHne 3aBUCUT OT pearbHOro Tuna source!

struct A : public virtual Base {};

Base

struct B : public virtual Base {};
struct C : public B {};

struct D : public A, public B {};

Basex ¢ = new C;
Basex d = new Dj;
cout << reinterpret_cast<intptr_t>(dynamic_cast<Bx>(c)) -

reinterpret_cast<intptr_t>(c) << "\n";
cout << reinterpret_cast<intptr_t>(dynamic_cast<Bx>(d)) -

ey

reinterpret_cast<intptr_t>(d) << "\n";

// 0
// 8




YsonStruct: kewwnpoBaHue dynamic cast

e [lobGaBuM B KIOY KeLLMpoBaHUS type_index ak3emnnsapa
e Tenepb BCE KOPPEKTHO, ecrnn BCce KacTbl nayT ot TYsonStruct

template <class TTargetStruct>
TTargetStructx CachedDynamicCast(TYsonStruct* source) {
static std::map<std::type_index, ptrdiff_t> cache;

std: :type_index type(typeid(*source));
if (!cache.contains(type)) {

autox target = dynamic_cast<TTargetStructx*>(source);

cache[type] = reinterpret_cast<intptr_t>(target) - reinterpret_cast<intptr_t>(source);
}

return reinterpret_cast<TTargetStruct*>(reinterpret_cast<intptr_t>(source) + cache[type]);

e JTO He paboTaeTt 8 KOHCmpyKkmopax!
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YsonStruct: kewwnpoBaHue dynamic cast

e typeid B KOHCTPYKTOpE N OeCTPYKTOpe BCeraa Bo3BpallaeT Tvn
TeKyLlero obbekTa, gaxe ecnuv 3To He Hanboree BNOXEHHbIN TUM
e [0 Xe BepHO Npo BUpTYyanbHble PYHKLUN B KOHCTPYKTOPE
N OeCTpyKTope
e 3arnpellaem ncnosb3oBatb IParameter B KOHCTPyKTOpax
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YsonStruct: 3Ha4yeHUs No ymon4yaHuio

e YCTaHOBKAa 3HAYEHUN MO YMOYaHUIO

void TServerConfig::Register(TRegistrar registrar) {
registrar.Parameter ("host_name", &TThis::HostName)
.Default("ytsaurus.tech");
}

// KoHCTpykTOp CKpblT 3a REGISTER_YSON_STRUCT
TServerConfig: :TServerConfig() {
for (const auto& [key, parameter] : Meta->Parameters) {
parameter->SetDefault(this);
}
}

e He moxem genatb parameter->SetDefault B KOHCTpPYKTOpE
o dynamic_cast — goporo

o CachedDynamicCast He paboTaet
38



YsonStruct: 3Ha4yeHUs No ymon4yaHuio

e He moxem genatb parameter->SetDefault B KOHCTpPYKTOpE
o dynamic_cast — goporo
o CachedDynamicCast He paboTaet

e PelueHne 1: kKOHTpoNMpyem MecTa co3aHus U Bbl3blBaeM

instance->SetDefaults () nocre co3gaHusa ak3emnnspa
O  CBOSA noacuctema annokaumm oobekToB
o  (pabpuyHbIn MeTOA
e PelueHune 2

O  3HaeM pasmep vMepapxum
o ++counter B KaXa0OM KOHCTPYKTOpe
O  CMOITIN AETEKTMPOBaTb KOHCTPYKTOP hMHaNbLHOro knacca
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YsonStruct: Hepacno3HaHHbIe napamMmeTpbl

e [lpnmep npuMeHeHnsa pednekcum

e CnoBapb NapamMeTpoB, KOTOPbIE HE CMOIMW pacno3HaTb

O one4vyartkum
o yCTapesLine onunn
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YsonStruct: 3ameTkmn Ha nonax

e [loTOKODOE3onacHoOCTb

o MHMNUManmn3auna MeThbl
o Kewun

o OI'ITI/IMI/I38LI,I/IFI BpeMEHN KOMIMUNALUUn
o type erasure pna TParameter<TStruct, TValue>
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YTsaurus Ha github

[=]

A% YTsaurus

https://qithub.com/ytsaurus/ytsaurus

yt/yt/core/ytree/yson_struct.h
yt/yt/core/ytree/yson_struct.cpp

aBTop bnbnuoTekn OoKNnagyunk
PeHaT XanpetanHos MBaH CMmupHOB

(@) renadeen (4 ifsmirnov
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https://github.com/ytsaurus/ytsaurus

