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MINIBEND

Databend AR KXIBH HE457%
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R, Wi,
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FriRsER
73 Databend FFZNN Fo

—EF IJMARFBRRR TR M.

£ GitHub Pages « Zola & AdiDoks 38173/

5 Databend —FRIEHIEERS

BNzl

CC-BY 4.0 & Apache 2.0 GitHub
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1E Real World SR HRIRAEE,
7533 Databend RNMIEFERIHS R,
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FEFENEX /BAFT
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Databend

minibend

e MEFI. £ Rust HEMZEIFG|E
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QueryHandler
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Rust 2

Databend

y the compiler
You can test this / e g the "Run"

button over there ->

you prefer to use yo eyboard, you can use the "Ctrl + En ' shortcut

Rust

de 1s

You can always

= - N V2 \1z 1
BRI ZAFOSEEY
This is the main functio

°
==t vad== | Ry
iR o RINLACSESR
// Statements here are executed when the compiled binary is called °

NELZRE5HEH

// Print text to the console
println! ("Hello World!");
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Primitive Container Top Type

Boolean Array<T> Any
String Nullable<T>
Date

Timestamp

Object

Variant

Variadic

UInt8

UIntle

UInt32

UInt64

Ints

Intl6

Int32

Int64

Float32

Float64

Bottom Type

Hole

PHEEE WS | ERENERTA?
BHE RN ZBIRERIB R T EASIEER

N

N

Databend



Column based DataBlock

f

:
§

B c

m—

select pow(A, B),

C + 2 from table where C > 0

T OLAP R%e, FREMIEBAEHIE, BEREXTIE
MWELSEMATHE, XAYNFEEERANMLE,

« AFZZMFENY, £FLE 10 H=EXERY, M
BRAVER 10 FHo

o FE—FINHEEREEFERENEED, EHEEXZIE
B, H—PTE 10 FiRo

o FAMEMLIEN SIMD EL#HITHK, EEERE.



Arrow

ARRO w>>>

A cross-language development platform for in-memory analytics

O Star 10,861 W Follow @ApacheArrow 11.3K followers

- MABRHFNEEHHNITAE
o REGED RGN AR ZERY
B FIE



Databend -> minibend

Q jorgecarleitao/arrow2 VS. + add another one

@ jorgecarleitac/arrow2

 Databend EREMB=EHIEIKITH
e, mROWRE TEAZHT
%1, XBYNEME, FF8
Apache Arrow EARTEFEEINRSE,
HEMEM FIg A REB RS,
minibend EX—R B RE
Databend 1R®IF—H,

Pull Requests Creators’ Companies

N4

Emaes=aN

Databend

SHOW sQL <>

datafuselabs | Software Engineer

Grafana Labs
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Data Souce

FEETR AT LALAAR RIRIZZS
H o

B EFEEX—EH
—BERO, AHRREETSIR
[B] 77 & FHARYZX 3

e schema
e data

Read Speed

Small File Size

Splittable

Included Data Types

Easy to Read

Nestable

Columnar

Complex Data
Structures

Parquet

v




Parquet

FRRY. ERTRIEIE SR

=B EEESE M IREE 5 5.
=% Google Dremel BB X

‘7 <.”<* PSSR EEHTA (Row Group) . 5
3R (Column Chuck) . Tl (Page) #HA%.




Databend -> minibend N

e Databend MEEFERNN
Parquet , TEHMEINHEIESE
EEH_ Streaming Load EJZ% > t CONFIG _FILE=tests/1 1/ fig/databend-local. toml
Copy Into Z/5T0eEieE e i b rdn et o b TR b4¢ —tabletb i path/
Databend Z#FHY Parquet A&z
ﬁ'ﬁT:EiE,H\HEI’\JiQﬂ'?FDQ:f)”uEP, exec local query: SELECT * FROM tbl1
Databend FFE&ZFH SLIMFF I F 2= farns 0 emme . Tome

| Transaction Processing | Jim Gray
. . A N N | Readings in Database Systems | Michael Stonebraker |
e minibend FEZEMIAEMNEIBZ

| Transaction Processing | Jim Gray |

ﬂﬂf)ﬂuﬁ?&ﬁj{#ﬁﬁéi&ﬁiﬁo E | Readings in Database Systems | Michael Stonebraker | 2004
SERTIF Parquet TENEUIRTR, e
1E?gTE1§5XU%§&*E*”$1+7£1@2E 4 rows in set. Query took 0.015 seconds.

R, IiFx CSV t&XBIZIFN 1%

e LB,
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Cargo.toml

"minibend"
"0.1.0"

d = ["arrow2/simd"]

= { version

tokio = { version

]I@.

"0.15.0", features = ["io_parquet"] }
2II

"1.23", features = ["full"] }

N

N

Databend

B features AILUTHI4F
X 53 — R AR FF & 4kt
arrow2. Apache Arrow in Rust
async-fn-stream: Stream trait
HYSCI

futures: ENXSEMETIEHR
thiserror: fHiRIE

tokio: BRHEBE1THY

EFAES



lib.rs 515 4EA

— Cargo.toml
README . md

I_

r—— src
|

|

|

|

|

-

— catalog.rs
— datablock.rs
I— error.rs
— lib.rs
— source
| L— parquet.rs
L— source.rs
Lests
L— source
L— alltypes_plain.parquet

directories, files

N

N

Databend



error.rs 51 4

1T

e JKZE Error o

o A #[error(...)] NEIRERL Display
S,

o /A #[from] EXFEIZEY source #
backtrace o

o fjlF: minibend io error: No such file
or directory (os error 2)

F Y
-

use thiserror::Error;

#[derive(Error, Debug)]
pub enum Error {

}

#lerror("minibend io error: {0}")]

I0(#[from] std::1o0::Error),

#[error("minibend arrow2 error: {0}")]
Arrow(#[from] arrow2::error::Error),
#[error("minibend no such table error: {0}")]
NoSuchTable(String),

impl From<String> for Error {

fn from(v: String) -> {
: :NoSuchTable(v)
;

pub type Result<T> = std::result::Result<T, Error>;

Databend



datablock.rs # source.rs

Databend

o000
« TEX DataBlock, S2Fi L#t i1 = yho R
2 RecordBatch , 2 R

Chunk use arrow2::datatypes::Schema;

TableRef TJLIEE

DataSource B—1 5| use crate::datablock::DataBlockStream;

DataSource EXT@?AHZ pub mod parquet;
AR EIBFEZER ORI TR

ﬂE pub type TableRef = Arc<dyn DataSource>;
pub trait DataSource {

Y fn schema(&self) -> Schema;

use std::pin::Pin;
fn scan(&self, projection: <Vec<String>>) -> DataBlockStream;
use arrow2::array::Array;
use arrow2::chunk::Chunk;
use futures::Stream;

use crate::error::Result;

pub type DataBlock = Chunk<Box<dyn Array=>>;
pub type DataBlockStream = Pin<Box<dyn Stream<Item = Result<DataBlock>> + Send + Sync + 'static>>;




parqguet.rs

000

use std::fs::File;
use std::sync::Arc;

use arrow2::array::Array;

use arrow2::chunk::Chunk;

use arrow2::datatypes::Schema;
use arrow2::io::parquet::read::*;
use async_fn_stream::fn_stream;

use crate::datablock::DataBlockStream;
use crate::error::Result;
use crate::source::DataSource;

use super::TableRef;

#[derive(Debug, Clone)]
pub struct ParquetTable {
pub path: String,

b

impl ParquetTable {
pub fn create(path: String) -> Result<TableRef> {
Ok(Arc: :new( { path }))
i

fn get_reader(&self) -> Result<FileReader<File>> {
let mut file = File::open(self.path.clone())?;
let metadata = read_metadata(&mut file)?;
let schema = infer_schema(&metadata)?;
let reader = FileReader: :new(
file, metadata.row_groups, schema, None, None, None
)5
Ok(reader)

o000

impl DataSource for ParquetTable {
fn schema(&self) -> Schema {
let reader = self.get_reader().unwrap();
reader.schema().clone()

}
fn scan(&self, projection: <Vec<String>>) -> DataBlockStream
let reader = self.get_reader().unwrap();

let indexes = projection.map(|projection| {
projection
Ster(®)
.map(|p| {
self.schema()
Jf tellds
Stten(@)
.enumerate()
find(|(_idx, field)| field.name.eq(p))
.map( |(ildx, _field)| idx)
.unwrap( )
b
.collect::<Vec<_>>()

i

let output = fn_stream(|emitter| async move {
for maybe_chunk in reader {
let chunk = maybe_chunk.unwrap();
let result_chunk = match indexes {
Some(ref indexes) => {
let arrays = chunk.arrays();
let mut r: Vec<Box<dyn Array>> = Vec::new();
for idx in indexes {
let array = arrays.get(*idx).unwrap();
r.push(array.clone());
I
Chunk: :new(r)
}
None => chunk,
};

emitter.emit(0Ok(result_chunk)).await;
}
E)s

Box::pin(output) as DataBlockStream




Catalog AR

Databend

L N N
use std::collections::HashMap;

use crate::error::{Error, Result};
use crate::source::parquet::ParquetTable;
use crate::source::TableRef;

#[derive(Default)]
pub struct Catalog {
tables: HashMap<String, TableRef>,

}
impl Catalog { ° if%%%ﬁ’\]i*ﬂﬁ
' o {5/ HashMap #EiFRRETXZ

pub fn add_parquet_table(&mut self, table: & , path: & ) -> Result<()> {

let source = ParquetTable::create(path.into())?;
self.tables.insert(table.into(), source);
0k(())

pub fn get_table(&self, table: & ) -> Result<TableRef> {
self.tables
.get(table)
.cloned()

.0k_or_else( || Error::NoSuchTable(format!("Unable to get table named: {}", table)))




Unit Tests =

Databend

&
=

#[cfg(test)]

mod tests {
use super::*;
use crate::error::Result;
use futures::StreamExt;

* _QED\{. R{I’gl\%ﬁ:gﬁgﬁ_“,y\ #[tokio: :test]

N async fn test_format_parquet() -> Result<()> {
%}%%}ﬁ;ﬂ“lﬁt, Wgﬁ{%ﬁg% let test_file = format!("tests/source/alltypes_plain.parquet");
— 3=t let mut catalog = Catalog::default();
71:LLJ13t catalog.add_parquet_table("parquet", &test file)?;

° IEIX%IJT:E%:, éﬁi;l:ET_I-y[HE_[ let table = catalog.get_table("parquet")?;
E’T%ﬂ]-\'ﬁg Cr‘ate let mut rbs = table.scan(None);

. S S , let mut actual_row_count = 0;
o £ tokio MiXFHEEK
if let Some(rrb) = rbs.next().await {
let rb = rrb?;
assert_eq!(rb.columns().len( )}, )
actual_row_count += rb.columns().get(0).unwrap().len();

}

assert_eq!(actual_row_count, 8);

ok(())
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. ;(;3: OLAP R&GiME, BETIIXEEERAEFENEARYEE
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HEARIR,

e Apache Arrow #1 Apache Parquet, FiIZET—E&EH. BIES.
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— I N=2Z25 , @mwish B9
H%E, BXxTF Parquet —1NEi¥
MV RFINE, HEEFILFIERN
ZB53 o

H—E EENZBR , KB
2= PolarDB ##aER%ZHRA.

MIEEWZBAIR — 2022 /12

PolarDB MySQL #4514 - Partial Result Cache

MySQL Temporal Data Types

Innodb HfY Btree 28 (—) « 5|E &insert =

MySQL - W5iHE - WSEHEANR, £EkKN

PolarDB MySQL ¢ Ifge%stE « Fast Query CacheRRARiF RS Ri{EEk

PolarDB MySQL - Ihgef§thk - ARSI IEBMRKL

PolarDB MySQL - IhgE4FtE - SQL Trace
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05
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https://blog.mwish.me/
https://github.com/mapleFU
http://mysql.taobao.org/monthly/
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@ https://psiace.github.io/databend-internals/
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