OYHKIIMOHATILHOE NPOTrPAMMHUPOBAHKUE

KOMBUHATOPHGLIE ITAPCEPHI JUUIA ITPOCTBIX CMEPTHBIX



HemHoro o npoexre

PacnpeaeneHHbi APl: no 22 cepBepa B 2-X AaTaleHTpax

(AMepuKa, EBpona).

Pa3HooOpa3Hble KaneHTcKkue npunaoxenmsa: 40 desktop m

web NpUAIoKEHUN.

[aTaueHTp obpabaTtbiBaeT 12 000 3anpocoB B MUHYTY.

PecypCcoéMKuMe 3anpochl U NakeTHble 3anpochl.



C d4ero Bce HA4YaJIOCH?

Bo3HWKNa HE06XO0AUMOCTb A06aBMTb HOBbIM MCTOYHMK AaHHbIX HBase.



Y10 Takoe HBase?

® NoSql - <kntoy 3HaveHue>;
® HanMcaHa Ha Java;

* aHanor Google Big table;

® He aBnaeTca 3ameHoMm SQL;

° MHTepdencol B3ammoaenctema: REST, Java API, Apache
THRIFT.



AVRO

1. Apache Avro — cuctema cepuanmsaumm AaHHbIX.

7. Cuctema ncrnosib3yet JSON ana onpegeneHuUa CTpPyKTypbl

JAHHbIX (CXEMbl), KOTOPbIE CEPUANMIYIOTCA B KOMMAKTHbIN
6uHapHbIM popmar.



AVRO - cxema

“namespace”™: "com.acme",
“protocol™: "Helloworld"”,
“"doc™: "Protocol Greetings”,

"types™: [
{"name™: "Greeting”, "type”: "record”, "fields™: [
{"name”: "message"”, “"type": "string"}]},
": "Curse”, "type™: "error"”, "fields™: [

{"name™:
{"name”: "message"”, "type": "string"}]}
1,

"messages”: {
"hello™: {
"doc™: "say hello.",
"request”: [{"name™: "greeting”, "type": "Greeting” }],
"response”: "Greeting”,
"errors”: ["Curse"]
b
¥
¥



HBase + Thrift-AVRO + .NET = ?

AVRO AVRO

: .NET Thrift
HBase — —»  Thrift server = > client

TCP Socket TCP Socket




Workflow

ﬁhema stoi FData Tablesﬁ

\4

Schema store Client Data
Cache workflow




TpeOoBanus

S

META-DRIVEN;
pe3y/ibTaT - NpocTad Tabamua;
BO3MOXXHOCTb BbINONHATL Map/Reduce;

COXPaHMTb OTHOLWIEHMSA JaHHbIX;



[IpoGnemebl

*60/1blLMe BrIoXKeHHble AVRO cxembl 20 1 000 000 cTpoK;
*AVRO He apy*uT c .NET;

‘nocne gecepuanmsaumm AVRO Dictionary<string, object>.



Yto nenarb?

A nasaute Hanuwem ceBon DSL!



Pa3paboTka cHHTaKcHca

“TABLENAME™

Selector

Selector.Next

Selector.Next.Value.ID
Selector.Next.Value.InnerValue

Selector.Next.Value {
ID
InnerValue

Selector.Next.Values((ID >= 1 100) (InnerValue = "Hello" InnerValue="World")) |
ID
InnerValue




A napaii eiie Join’s

"first table”

Selector.ID

( : "second_ table" : first table:Selector.ID) {

Target.ID

Values.Next

(

first_table:Selector.ID = second table:Target.ID

( : "third_table” : first table:Selector.ID second table:Target.ID) {
Company.ID
Apple.Value

Values.Next

(

‘ first table:Selector.ID = third table:Company.ID

second table:Target.ID = third table:Apple.Value




A Kak BbICTpO HanncaTb napcep?



[Tapcuar(cuHTaKCUYECKUI aHAIN3 TEKCTA)
OBIIUN TTOIXO/

abstract syntax tree
LEXER o PARSER ~ °7'
437 + 734 | NUMI 'PLUS' 'NUM | sdm
— 437 + 734 > /I\

437 + 734




Br10op

1. Napcep reHepatop Ha ocHOBe hOPMasibHbIX A3bIKOB
(ANTLR).

7. TMoaknouaemas 61M6AMOTEKA KOMBMHATOPHbIX NapcepoB
(Sprache, SuperPower).



Hamucare pykamu




['eHepaTop Ha OCHOBE (POPMATIBHBIX S3BIKOB

ANTLR (Another Tool for Language Recognition)

grammar Expr;
prog: (expr NEWLINE)* ;

expr: expr (UF | L/Y)
expr

[ expr (""" ")
expr

| INT

I ‘(' expr ')’

NEWLINE : [\r\n]+ ;
INT : [0-9]+ ;

PaclumpeHHasa ¢dopmMa bakyca — Haypa



['eHepaTop Ha OCHOBE (POPMATIBHBIX S3BIKOB

I mrocrel

[EeKNapaTMBHbIM CUHTAKCUC;
CTporoe cob6/il0eHME rPAMMATUKM;
He HYXXHO AyMaTb o performance;

HEe HY}XHO nucaTb JOKYMEHTALMIO.

Henocrarkn

CTPOrne rpaMmMaTmKu;
MHTEerpaums C CUCTEMOU COOPKMY;
TAXENo OT/IaXKMBaTb;
KaCTOMHbIE OLUMOKM;
MeJJIEHHbIE Napcepbl;
Npo6.J1eMbl C KOAMPOBKaMM;

I'IpO6J'IeMbI NnepeHOCMOCTMU.



Komb6unaTtopusie mapcepsl (Sprache u 1.1.)

I mrocrel

peasiM30BaH KaK bMbaMoTeKa A3bIKa;
MOJY/IbHbIM M NOAAEPKUBAEMbIN;

rnoJiyaBToMaTM4ecKas reHepaums
COOO6LLEHUM 06 OLLUMOKAX;

backtracking 1 look ahead;
BO3MOXXHOCTU B runtime;

He TpebyeT npejBapUTe/IbHOM
TOKeHM3auMmn(neKkcepa).

Henocrarkn

KOMIMPOMUCC MeXKAY
AEKN1apaTUBHOCTbHO
NMPon3BOAMNUTEJIbHOCTbIO,

Npo61EMbI C IEBOM PEKYPCUEN;
npunaetca yumtb API;
TOJIbKO AN1A Ballero A3blKa.

MOXET HE UMETb
npeABapuTeIbHOM TOKEHU3ALUM.



PykomucHbie mapcepsbl

I mrocrel

HUKAKOro BHELWHEro Koja;

noaaaeTca K MHAMBMAYaIbHbIM
TPEOOBAHUAM;

NOTEHLMAIbHO BbICTP, KaK TOJIbKO
3TO BO3MOXHO.

Henocrarkn

Bce nucaTtb ¢ O;

co3ZaHue 6bICTpbIX Napcepos
TpebyeT onbITa;

Bblpa*KeHMA C MHPUKCHbIMMU
onepaTtopamMu(nNpUopmUTeThl).



Mpuyem TyT PyHKUMOHAIbHOE npor-mue?

OcHOBHbIe KOoHUenuuu:
*HEU3MEHAEMbIE CTPYKTYpPbl AAaHHbIX;
*YUCTble PYHKUMU;

* DYHKLUMU BbICLLUMX NOPAJKOB;
*PEKYypCUA.



MMﬂepaTMBHOG VS <DYHKHMOHaﬂbHOG

List<int> values = new List<int>(); var evenNums = Enumerable.Range(9, 42)
.Where(num => num % 2
.Tolist();

-

for (int 1 = 0; i < 42; i++)
values.Add(i);

List<int> evenNums = new List<int>(); let evenNums = [0..42]

r value in values) |> List.where(fun num -> num % 2 = 0)

if (value % 2 == 0)
evenNums . Add(value);

n evenNums;




Don’t panic it’s monadic!

1.

Hanuncatb NnpMMUTUBHbBIE Napcepbl(PYHKUMU).
Hanuncatb yHKUMM A1 KOMOMHUPOBAHUA.

CKOMOMHMpPOBaTb NPOCTble Napcepbl B 601€ee CNOXKHbIE.

PROFIT!



Curnarypa Hamiero rapcepa

type Parser = String -> Tree
type Parser = String -> (String, Tree)

type Parser<T> = String -> (String, T)

type Parser<TInput, T> = Tinput -> (TInput, T)



[IuieM 1mpocToli KOMOMHATOPHBIN IIapCceEp

Breipaxxernue & “42 + 57

expression

l operator

42 + 5 N

Left operani/\;ght operand

42 5




[Tapcum mpocroe BeIpakeHue = “42 + 5”7

Int ::= [0-9]+
AddExpr ::= Int '+' Int

['(pammaTtrka B BHO

2-9 int 2-9 int

Railroad - gnarpamma



buOInoTexkn ¢ TOTOBHIM HA0OPOM KOMOHWHATOPHBIX IIAPCEPOB IJIS

CH

m https://github.com/sprache/Sprache -

|
* He6oblLasa 6ubamnorteka, coemectma .NET Core; ‘ 4

* NPOCTOM, HO 6oratbin API;

* MHOIO MCnob3yeTca B “60eBbix npoeKTax”: R#, Octostache, EasyNetQ, Seq.

https://github.com/datalust/superpower

* opK Sprache c 613K gXKEKOM U ...;

* UICNOJIb3yeT TOKUHE3ATOP,
* MapCcHUT NOTOKN TOKEHOB, a HE NMOTOK CMMBOJIOB;

* Xopouwune COO6LL|,€HMH 06 oum6|<ax, NNerko KaCTOMM3UPYKOTCA,

» paboTaeT bbICTpee.



[oTOBbIM KO Nnapcepa ans “42 + 5”

public static class CalcParserExample

{

private static readonly Parser<ConstantExpression> Constant =
from number in Parse.Number.Token()
select Expression.Constant(int.Parse(number));

private static readonly Parser<char> AddOperator =
from addOperator in Parse.Char('+').Token()
select addOperator;

private static readonly Parser<BinaryExpression> SumExpression =
from lop in Constant

from addo.per‘ator' in AddOperator 0-9 int I . I 0.9 int
from rop in Constant II ZI 5 II

select Expression.Add(lop, rop);

public static Expression<Func<int>> ParseExpression(string input)

{

var body = SumExpression.Parse(input);
return Expression.Lambda<Func<int>>(body);



Hy, a Kak e 6e3 TDD?

[TestFixture]

internal class ParserTests

{
[Test]
public void CalculatorTest()
{

string input = "42 + 5";

Expression<Func<int>> expression = CalcParserExample.ParseExpression(input);
int result = expression.Compile()();

Assert.AreEqual(47, result);

X
[Test]
public void CalculatorFailTest()
{
Assert.Catch<Exception>(() =>
{
string input = "f + 14";
Expression<Func<int>> expression = CalcParserExample.ParseExpression(input);
int = expression.Compile()();
}, "unexpected f, expected: Numeric character™);
¥



JlaBaiiTe ycinoxxauM = “42 + 5 - 77

Int ::= [0-9]+
Opertator ::= "+' | '-'
Expr ::= Expr Operator Expr | Int

'(pammaTmka B bBHO

Railroad - guarpamma



Mapcep Ha Sprache “42 +5 - 77

public static class SpracheCalcParser

{

private static Parser<ExpressionType> CreateOperator(string op, ExpressionType type)

{
return Parse.String(op).Token().Return(type);

¥

private static readonly Parser<ExpressionType> Add = CreateOperator("+", ExpressionType.Add);

private static readonly Parser<ExpressionType> Subtract = CreateOperator( , ExpressionType.Subtract);
private static readonly Parser<Expression> Operand =

from number in Parse.Number.Token()

select Expression.Constant(int.Parse(number));

private static readonly Parser<Expression> MainExpression =

Parse.ChainOperator(

Add.Or(Subtract),
Operand,

Expression.MakeBinary);

public static Expression<Func<int>> ParseExpression(string input)

{

var body = MainExpression.Parse(input);
return Expression.lLambda<Func<int>>(body);



Korma m 3adem mucarh CBOU MapCephl?

* DSL (Domain-specific language) lNpumep: XPath, SQL;
® ucnonb3oBaHMe NoSQL;

® He xBaTaeT Bcen “Mowm” XML;

® paspaboTtka IDE man nnarMHOB K HUM;

®  KJIMEHTCKUE MPUNOKEHMA, HAaNpUMep, NOUCK;

® aHaM3 JOKYMEHTOB.



Yro BHYTpU?
public delegate Result<TValue> Parser<TValue>(Input input);

public static class ParserExtensions

{

public static T Parse<T>(this Parser<T> parser, string input)
{

var result = parser(new Input(input));

if (result.WasSuccessful)

return result.Value;

throw new Exception(result.Message);

}



Tun Result<T>

public struct Result<T>

{
public T Value { get; }

public bool WasSuccessful { get; }
public string Message { get; }
public Input Remainder { get; }

public Result(string errorMessage)

{
Value = default(T);
Remainder = default(Input);
Message = errorMessage;
WasSuccessful = false;
¥
public Result(T value, Input remainder, bool wasSuccessful, string errorMessage)
{
Value = value;
WasSuccessful = wasSuccessful;
Message = errorMessage;
Remainder = remainder;
¥

public static Result<T> Success(T inputCurrent, Input remainder)
=> new Result<T>(inputCurrent, remainder, true, string.Empty);

public static Result<T> Failure(string errrorMessage) => new Result<T>(errrorMessage);



Tuvn Input (06epTka Hag string)

public struct Input

{
public string Source { get; }

public int Position { get; }

public char Current => Source[Position];
public bool AtEnd => Position == Source.length;

public Input(string source)

: Source = source;
Position = ©;
}
public Input(string source, int position)
{
Source = source;
Position = position;
}

public Input GetRemainder() => new Input(Source, Position + 1);



HayHem ¢ mpoCThIX nmapcepoB

public static class Parse

{

// predicate: (current == "a")
// input: "abc" -> result (success, value: "a", remainder: "bc")
public static Parser<char> Char(Func<char, bool> predicate, string description)

{

return 1 =>

{
if (1i.AtEnd)
{
return predicate(i.Current)
? Result<char>.Success(i.Current, i.GetRemainder())
Result<char>.Failure($"unexpected {i.Current}, expected: {description}");
}
return Result<char>.Failure("Unexpected end of string");
}s

}

// target: 'a‘

// input: "abc" -> result (success, value: "a", remainder: "bc")
public static Parser<char> Char(char target)

{

return Char(current => current == target, target.ToString());
}
// input: " abc" -> result (success, value: " ", remainder: "abc")

public static readonly Parser<char> WhiteSpace = Char(char.IsWhiteSpace, "WhiteSpace");
// input: "11 + 2" -> result (success, value: "1", remainder: "1 + 2")
public static readonly Parser<char> Numeric = Char(char.IsNumber, "Numeric character");



[IuieM nepBbI KOMOMHUPYIOIIUK ITapcep

public static Result<U> IfSuccess<T, U>(this Result<T> result, Func<Result<T>, Result<U>> next)

{

return result.WasSuccessful
? next(result)
: Result<U>.Failure(result.Message);

}
Parser<T> Then<T, U> Parser<U>
e = _> 4 ‘ <3
1]
bypass

// parse('-') then parse('Number')
// input: "-1 + 5" -> result (success, value: "-1", remainder: "+ 12")
public static Parser<U> Then<T, U>(this Parser<T> first, Func<T, Parser<U>> second)

{
}

return i => first(i).IfSuccess(s => second(s.Value)(s.Remainder));



Ctpoum nyTb K LINQ’s query cuHTakcucy

//maps T to Parser<T>
public static Parser<T> Return<T>(T value)

{

return i => Result<T>.Success(value, i);

}

//maps/selects result from T to U.
public static Parser<U> Select<T, U>(this Parser<T> parser, Func<T, U> convert)

{

return parser.Then(t => Return(convert(t)));

}

// maps Parse<IEnumerable<char>> to Parse<string>
public static Parser<string> Text(this Parser<IEnumerable<char>> characters)

{

return characters.Select(chs => new string(chs.ToArray()));



KomOnHMpyem

// like LINQ's SelectMany

public static Parser<V> SelectMany<T, U, V>(
this Parser<T> parser,
Func<T, Parser<U>> selector,
Func<T, U, V> projector)

{
return parser.Then(t => selector(t).Select(u => projector(t, u)));
}
// input parser: Parser<int>
// input: " 123 + 12" -> result (success, value: "123", remainder: "+ 12")
public static Parser<T> Token<T>(this Parser<T> parser)
{

return from leading in WhiteSpace.Many()
from item in parser
from trailing in WhiteSpace.Many()
select item;



[Tonuwii xox Ha GitHub




HASL - HBase Avro Snapshot Language

®parmeHT 13 kamna Thrift shop &



Pa3paboTka

® npotoTMn 6bI/1 HanMMcaH 3a 1 Beyep Ha Sprache;
® 6bl11 NepenMcaH Ha Superpower;

° B fla/IbHENLLEM BCE U3MEHEHMUSA 3aHMMaM 1-2 Yaca.



Yto monyumiiock moctudb 3a 1 neHn?

“TABLENAME™
Selector

Selector.Next

Selector.Next.Value.ID
Selector.Next.Value.InnerValue

Selector.Next
ID
InnerValue

Selector.Next.Values((ID >= 1 ID <= 109) (InnerValue = "Hello" InnerValue="World")) |
1D

InnerValue

]




1.

o U1 A W N

OcobeHHocTM HASL

TpaHdopMUpPYET 0OBEKTHI B Tab/MLy.

OpueHTupoBaH Ha AVRO-cxemy.

CeneKkTopsbl As14 BCex TUMNOB: object, type[], npUMHUTUBSI.
®unbTpsbl ANnAa [].

API byHKUUM ANS CNOXKHBIX BbIYMCNEHUM U DUAbTPALUM.

[Moaaeprkka Join’oB.



[Tepdpopmanc HASL - OcHoba

Ea s BenchmarkDotNet

- Powerful .NET library for benchmarking

1. Core-17 6700 3.40 GHz.
7. Windows server 2010.

3. x64.



ITepdpopmanc HASL — TecToBble m1aHHEIC

1. 3 424 3nakos.

2. 120 CTPOK.

3. 3 Join’a.

4. 102 ceNleKkTopa.

5. 25¢ MdunbTpamu.

6. MNonHocTbio OT(OopMaTUPOBaH.



ITeppopmarnc HASL - Pe3ynbrarsl

Time, ms

BenchmarkHasl|Parser

Method

207 Parse

Parse

Job
I Legacyditxe4

I Ryuitxe4

0.5

0.0-

Palrse
Target

BenchmarkDotNet v0.10.3.0

Job
LegacylJitX64
RyuJitX64

Jit
LegacylJit
Ryulit

Mean
2.2644 ms
1.2813 ms



Cxema

llApplell :{
llIdll:illongll,
"Name” : "String”

}s

"AppleTraders”:{
"AppleTrader”:|[

{

crdoEtang s,

"Name":"String”,

“TraderCompany ™ : {
"Id":"long",
"Name”:"String”




[prMep 3anpoca

Apple.Id

AppleTraders.AppleTrader.Name
AppleTraders.AppleTrader.TraderCompany.Id
Applelraders.AppleTrader.TraderCompany.Name

Apple.Id
AppleTraders.AppleTrader(Name="Antonovka" TraderConpany. Id
Name

TraderCompany +
Id
Name




Pesynbrar

Apple.ld AppleTraders.AppleTrader.Name TraderCompany.ld TraderCompany.Name

1 Company1 405000 “Antonovka”
1 Company2 405000 “Antonovka”
1 Company3 405000 “Antonovka”

2 Company1 405000 “Antonovka”







Bompocer?




