% 1= DuckDB 24

"DuckDB 2SR SQLite, " —— DuckDB BT B S &EIGHILSE

AERZ—NOE: EREEBT PostgreSQL, MySQL, SQLite, pandas, Spark AJtH5R
B, AH4LEFEE DuckDB?

HOEE, HIFEMAIEM DuckDB BlI=1NE1S:
1. BER—MBRAN (HIE2R) EUEEE;

215 OLAP (E&SHFLIE) 5IZ;
B—1EE " NE " EEEETEANHHSIECETR,

=NBHEmEEkR, FET—MUIEIRDINAS: SQLite —H &, Spark —HFIRRYENE
2iBgEeH, mARSEN.

B
‘B
B

1.1 =9 5h1Ef% DuckDB BIAE
1.1.1 B{p—: aRATVEUREEE

E5%dERE (MySQL. PostgresQL. Oracle) #BREEFFim/BRSSEE5RT:

1 — Mg —
2| B | e— | HERERS |

3| (App) |  TCcp/1P | (daemon) |
4 | 1 L 1

i DuckDB E##2M (in-process) HY, Fi{& SQLite:

[ 1
| PREGSHFEFE (Python/Java/...) |
| |
| | DuckDB JfE ([FEHREILZENMGE | |

|

L

S U1 AW N R

HRAVERER:

151 (&G ENIRE DuckDB
Th HRSE. ZEF. FisO. AR pip install duckdb

—XERZMEER (0.1~10

[E\E = gg’ é 7% sa__
#EIR ms £2) Fohk TR & FE

% M- EEe .
HiEE R SRS R TN B4 Arrow/Pandas X

o] Sigtt
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151 (EREIERE DuckDB

ZPE pu. —NE. — ST IE. —
-« RSS2SRt R

N

i’ﬁﬁz ZE DBA BEAAT

EEIRE: XEN'SEN'EXE, LR pandas £ DuckDB RIZERES, HIEAR
2"SELECT H3kmEERL DataFrame”, MEREHRREARERRE Arrow 18, FiH/ I FAZEEM
AMEA. X2 DuckDB F1"A Python IEEMZE MySQL"HIARRZES!.

1.1.2 B{p—: %Iz{ OLAP 5|Z&
FUEES | R F e SRS, RS AL

=X (OLTP &M) : ER"E—FRIJRNMBEFR".

id name age city amount
1 Alice 30 Beijing 100
2 Bob 25 Shanghai 50

5IzX (OLAP &m) : E&"&fAITREAY amount ZF1",

amount %1
100

50

78

210

EEE=""EXL#H:
1.8 & sum(amount) AREEEEAN name/age/city X=MIINZFTS;

2. E9ERE . E—YR0EERE . BERLES, EHELLERIAR 5~20E ((TRER
RE2~5) ;

3. BeImE: R—5IANESEYERILARE SIMD 1§$—%% CPU 1ES 4B Z/ME,
DuckDB B9EENN S |EBmEEsX = mikitad, 1EWE 16 =,
1.1.3 B{p=: BEEH"HE"HNEIETR

XERSZHIEM. BRENERAEITIFAI—/R: DuckDB BJLARTEICLEIRE " 53k " i
k.
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-- INFE CREATE TABLE, tWA"\FHE INSERT/COPY

SELECT city, sum(amount) AS total

FROM 'sales_2026.parquet’ -- < HEIMAUERA
GROUP BY city

ORDER BY total DESC;

[V, T O U SRy At

[EHE, CSV. JSON. Excel. Hive XEBR. =_LfY Parquet. EZE PostgreSQL BBJ—3K
*x, #JLAERE"/E FROM [GE". Xik DuckDB ERTE S T RIRIET:

o —/NSQLEUERE (BISARME. BES)
o —ANNIHMIEEE (18 jg. csvkit. pandas BREFEHIIREZET]) .

1.2 DuckDB B9igit5%

DuckDB HBA (EBEf= CWI #UEEHARH, tHE MonetDB/Vectorwise FIEEE) BEfHR
HTTLEIRITEN, EET(IBETFIRE 4 DuckDB BY AP HIXEE:

[FN—: RS (Simplicity)
o —ANITHHISUH, FoHNERIKER;
o RESESHTEL. RBEAHE. REEED,
o RASHHEERERY (BRXSHAFPFAFEREETSE) .

[FM=: =J#Z4E (Portability)
e F#F Linux, macOS, Windows (& ARM64) ;
o 37¥F x86_64 1 ARM64 FRFESEE;
o YFiEZE| WebAssembly aTLATENIEE2SEE ( DuckDB-WASM) ;
e HJava, Python, Node.js. Go. Rust, C/C++ ODBC, JDBC, ADBC £Z%Fi#,

FEN=: mEESHT (Analytics First)
o BfF + FIRI + 31T,
o SIBHAENEER (2 spill BlEE, NE175) ;
o SSENSQUIRE: BOEM. CTE. BERIERR ENEA.

[FUM: %2EEFMRES

o FENRERE MIT (1)) + BBHLEHSS ICU/Apache EERINFAETIE,
o XEMRETLABARER, 128 AGPL RUERMEN (XET8eH izl =R
HIXRE)
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[FNWH: IEfEEARTZH

o B— sqlsmith T REIATHEAER SQL BHEREIIL;
o & PREEKBIAERITL.

1.3 SHBHEARIRILL

1.3.1 DuckDB vs SQLite

“E SQlLite DuckDB
FiEER 173 B-Tree HI + 1748 (Row Group)
R NUAE=1 OLTP: m&. /NBIEF OLAP: £F. B&
BXA.
i Ry N B <1
Efyey N
ff_; R (fREFPER) ®ig (FH5E)
HES BEZE EHES, SHRIE (N5 18 8)
s FH App. BRATNIRS. /\BEC Mot ETL. MERls

BTt

“EXAK —

B4z, EETRT BERE
SQLite 314

—aIE: WRIFEM—MEWK App FEFEUE, H SQLite; WMNRFESHILEAKA
&, FADuckDB, MNEREFAMHFAEEE, A DuckDB + sqlite ¥ EHEZ SQLite {4

(B14F) .

1.3.2 DuckDB vs PostgreSQL / MySQL

e

2Rt

ERmR

EFE5HEBAN

FRF/ASPRER

REFEEDHT (GB
&)

PostgreSQL DuckDB
C/s, FERSER HEAEE

r==\|1; Y I
4FEISSEE (OLTPRE, FIR . ETL. BHNEE

OLAP)
ow VCC, £EE T, R
e (REA
== (. B TRRD) g"ﬁﬁ (FESSHEE
EmER, (54T 10 R N
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HrE PostgreSQL

XS ESE =EfEY (cstore_fdw )

DuckDB

JRE

SRR ITERBIN: RZERARIESLAIAE"PostgreSQL kS5, DuckDB 531"
FB DuckDB f postgres ¥ RERH B EFAIZ DuckDB BEERES, BIEER5H

PostgreSQL (55 14 EEEMHIF) .

1.3.3 DuckDB vs pandas / Polars
XERZEAEATRILLRLERE.

HE pandas Polars
ES Python API Python API (Rust /9
%)

\g/_ bn
s 2R o s

Wi
BHAEF - N N

% OOM i alva e

- B apszE =y
(e FFEMNL LazyFrame &1fi{t.58
SRIERE F5) merge Ff join

Python Z2F 5

FI A 0

Z5{ll pandas

BHEHH — —

DuckDB

SQL (+ Python API)

EE + 71T + i
i

SEEIE spill FIEE

REFR (UHtaERR)

R EahitiERInTS
&%

=E SQL Ehit

=EATEERE (515

=)

(E1558ERYE: DuckDB 5 pandas/Polars FEEXER. RENMNSE~HEXR:

FROM 'dept_salary.parquet'").df()

1 dimport duckdb

2 # 1. H sqL #EN GEE. o). BEH. &8, 51 Parquet)
3 duckdb.sql("""

4 copy (

5 SELECT dept, avg(salary) AS avg_sal

6 FROM read_parquet('employees/**/*.parquet')
7 GROUP BY dept

8 ) TO 'dept_salary.parquet'

9| "y

10 # 2. 458 F pandas )5St/ E

11 df = duckdb.sql("SELECT *

12 df.plot.bar(x="dept", y="avg_sal")

B SIBEEEIRRYSESREIRRE", = DuckDB HRAVERARERIET.
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1.3.4 DuckDB vs Spark

X" RR%T] RIRRE,

HiRE HERE

<100 MB pandas / polars / DuckDB Ea]

100 MB ~ 50 GB DuckDB (Ef]l) iBFEER, EEE

50 GB ~ 500 GB DuckDB EE#& spill EIERIE SSD {RAFI 1T
> 1 TB BEEEERS Spark / ClickHouse / Trino &5 AE

WHRE—MZ5 I RRIEIEN: Spark RIBEIFHE (VM Bal). {ESSEE) KL97E5~30
WER, XEREEA DuckDB BEEEFM S TB RIAMMIKERS FHES.

LANXZHAERRRY, ESLEICEURT: HE 10 1RE. FHE. BEKRE shuffle, EBEMEIE
&R, (BMRMHESEEEE—aMzRmEaE, SKidid DuckDB ERHEMERSIRER.

HSERIHAFE: Spark FIMMEARZR "B, BBDHIEHE. YARN/KSs HE. SEE
(Iceberg/Hudi) RUREESERK. EXLTSHE DuckDB HAHEEZE. DuckDB RILHE
TERNBYER IR,

1.3.5 DuckDB vs ClickHouse

Y= ClickHouse DuckDB

28t oI REIRE (BIRS) BRATL
AT — (FEARESA)
PEEIE = (EECHEER) =z

% HiRER. LRIKEE. PBR ST, —IRMEETL, BRAZU

BLC 5 -

1.4 DuckDB HIERBSS"ASE&E" "5

1.4.1 EEESRnS

1. FHhEURE ST / SRR
Jupyter B&E3l pd. read_csv HRAIKAIEIFGSRFIEE,
2. —IRT%/FEHEAME ETL
1BELE/ HERT CSV/XML/JSON BEERFISE Parquet SEEIRISIFHE.
3. BEX S
¥ R1FRHY JSONL/NDJSON HiE, read_ndjson('logs/2026-*/**/* ndjson') —%5&
EORE.
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4. BIERIEREEHES (feature engineering)
BOREEBEIEOSSELL pandas rolling I¥55%, HEAMEBHRENEEE.

5. BRATUSMF (Edge Analytics)
18 DuckDB RiRENA. wmSiTLE. NEss (WASM) B, fRAAH SQL &g
1.

6. HE/ R EFRHENE PG
Bc& httpfs B8 S3 _E£RY Parquet: FURED + iR FEGEERIESNEERENFT (B
an 15 7S AR 3 FRt, MBIEMEERER 1/5) .

7. IGESRY " SR PEE g
FH DuckDB 3 PostgreSQL, join —/> CSV, BEHR, Parquet & S3,

1.42 FRESHITR (FBYIE)

SO, DuckDB AREFHER

hs P AAREE BN
BHEEXRS BHEEIRE. TAFRPRIAR. 7 A PostgreSQL/
(OLTP) RREIE MySQL
BETFIXRY BXEHEESH, THRANA B OLTP HuERER
INSERT/UPDATE EA/MLERENS Kafka &t

ZRPH=R BI
P4N

FoAN PR/ ECERE TR

A ClickHouse / Trino

& / StarRocks
PB . RESHIN DuckDB E#l, TEFHITEIZEM < :
- park / Trino
&g a5
RERESHE. 25 _

1 F'-gz-_ :‘2\
= (5 DuckDB RBERERESHELR PostgreSQL
ERNERE F e et

)

iCfE: DuckDB RURFHIZE"SrBGAE + Bl + BB, BHX=1XHE, BE5R

HitTH,

1.5 DuckDB By&EHiE (—NEFERIANEL)

Fn B

THEHEEHTIEFERITTES:

2018 IRE A Mark Raasveldt 5 Hannes Mihleisen 1Efa= CWI [2zh

2019 BEYWFRA (0.1) , #OBIRR"BARDH

2020 A0 mit-license FFR, Python &£EFHATIT
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Fn B

2021 5|\ extension #l#l; httpfs, parquet BJ/ItRES

2022 0.5~0.7, Storage i&=\FHATEE, B MU L&

2023 0.8i2: B/ MO RH"#UERIFRM Python 8", £FIEK; 1.0 B APl RE
2024  DuckDB 1.0 8% (= GoldDB) , ERREXHERAERS

2025  1.2/1 3 WRASINKEDHTEEA. U R, Iceberg/Delta iRESTHS

2026  1.5.0 (Variegata) : £ CLI. JR4E vARIANT 3B EE38AY JSON 4hEEEES

DuckDB 1.0 WENXAET: #MENXHSARIRGHES,

HEKHAER (XS 18 ERIFHMITIE) .

1.6 — M"BRER"BIGIF
HEIERFHALEE 2 I, FcR—EREHRIEME DuckDB BIRNZE 7 4.
BRIgE— 3000 H1TAYHE CSV (2.4 GB)

(&4 pandas Si%:

import pandas as pd
df = pd.read_csv("sales.csv'")

~10 GB

3 df["date"] = pd.to_datetime(df["date"])

4 df = df[df["region"] == "APAC"]

5 result = df.groupby("city")["amount"].sum()

6 # % ~2 SEF, FTRECIA Swap/OMM
DuckDB 5i%:

1 SELECT city, sum(amount) AS total

2  FROM 'sales.csv'

3 WHERE region = 'APAC'

4 GROUP BY city

5 ORDER BY total DESC;

ESTEFRBOT" (BARILOTES) | WETF:

1. AR T EICFRBZIEYE (FI=E,

2. TERRAHITH, AR RLXEF" (BATE) ;
3. IERBEBMER (spill to disk) ;
4, BEhSEEHT EOAFEARSE CPUR)

5.

LBATLEIER Arrow, 3345 pandas B JLFEAR#EN,

XHRAREFLAPDENEES X,

MR LABUCE&TEF7E DuckDB XX

# HfF ~40 £b, NAF L FHIEME

# NIk
# N —RAERAE N
# NEE

R city/region/amount/date) ;
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LliE

AER 3 NLHILEPET RAEEE (51T examples/00-seed.sql) , LAFHIHIEN
DuckDB 1.5.5 SCilI45ER,

SCfll 1-1 - —5% SQL TRis—ZEGHIA

EFMEER: X — 83K /5E DataFrame — 3 — 548 — HEFF. DuckDB BERE—4):

1 SELECT region, round(sum(amount)) AS gmv
2 FROM read_parquet('sales.parquet') -— HBEOU, AREER
3 WHERE status = 'B5Ek'

4 GROUP BY region

5 ORDER BY gmv DESC;

region gmv
tech 5721367
iil=z] 5719149
sld 5717483
555 5700959
sl 5651074
ey 5631328

#ERS 0.012F (20 517) .

SEfll 1-2 - Parquet ZJELL CSV RS D

1 1s -1h sales.csv sales.parquet

17M sales.csv
2 2.1M sales.parquet - HRRAE 1/8

1 .timer on

SELECT sum(amount) FROM read_parquet('sales.parquet'); -- real
0.009s

3 SELECT sum(amount) FROM read_csv_auto('sales.csv'); -- real
0.118s

B X {HEFR F—ZiaEa

csv 17 MB 0.118s

Parquet 2.1 MB 0.009s (1R%Y 13 {8)
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E0: REGHNSIE—EEL; Parquet (£ 13.6 TR EAK) . XBES 1 556
B"FUREE + [E48 + 151E N REWANERRA.

£Hl 1-3 - AER, BEEEXHSTRE

1 SELECT count(*) AS rows, round(sum(amount)) AS gmv
2 FROM read_csv_auto('sales.csv')

3 WHERE region = "fE%4';
rows gmyv
32980 16847718.0

728 CREATE TABLE, ;B8 INSERT, B"SN'ETEB—XHEBHER.

—RIEREEARE: DuckDB iL{RIE R " EEURE " S FH R — 1 afF.

1.7 FEIE

* DuckDB = #HiZRRY5FIZ, OLAP EERE, BinEm/ "o HratEiy SQlite”,

o ZRZLME: BioHERE + FINRMENTERE + BRTANH.

o EAE PostgreSQL (OLTP) . Spark (PB#k37h=l) . ClickHouse (BHAEZD
1) . MEEA T B GB BRI HNEXTHE.

o RIFAEALS: IBEIN— e B SQL itEER + — M AILURRAYEE
PE.

BEH

1. {RERINIIER, BELESE" S5 Python BIZAIE—I# CSV, Bfif pandas ik, &f
BSHER'R? =idFIHsk, BilhrASEERRILIA—% DuckDB SQL &1t

2. (FROBIEERNFES MINERD? A du -sh E—MREANOITEIEESS X,
—EHEENRNF/HESE—T,

-5

2 5 511 — BASE 10 pHRIEESE — 1 Ei.
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file:///F:/%E7%94%B5%E5%AD%90%E4%B9%A6/duckdb-book/02-%E5%AE%89%E8%A3%85%E4%B8%8E%E8%BF%90%E8%A1%8C.md

B2 8 ®BE5IBT

AEBR: EIRRINEE EREINETE—5 DuckDB iEf), HAEEANEG.

FELER ST LNLENE BIIRE F—EEEENNER. LR BHEHE

BT XA FF R R,

2.1 DuckDB WS
EREH, SRR R

57 Big& BIRY(EFRE
wSITIH RZEIE SQL, A, METER ¥R TFEIM,. DBA. SQLZE
(CLD) = wE

EFEFEVEA (Python/Java/Node

) MRS, HERFR

IS HERIRE

REHSZR—MXHERXSEIZE: (RE CLI BOIZAVEIREREN 4, Python BILAERF TSR
H.

BN PR, CLI BSkIRRSIEIK, Python EFIREIENRE. 5 3 ERIFMIRA
o pa

2.2 gEMSITIHE (CLI)

2.2.1 macOS

1 # Homebrew (#f#)
brew install duckdb

2
3
4 # B EHIE T ERA (SIS ~/.duckdb/cli/latest)
5 curl https://install.duckdb.org | sh

Homebrew ZiE5EZ0]FH:

1 duckdb --version
2 # -->v1.5.5

2.2.2 Linux
Bil—: ERFTEHE (4F, BihRBRITHRSE)

1 curl https://install.duckdb.org | sh

11
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TERASH CLIFEE ~/.duckdb/c1i/Tatest/duckdb , FHER{FEEIIAN PATH, WIR%E
LEIFEHIRRED unzip, FeEL:

1

2
3
4
5
6

# Debian/uUbuntu

sudo apt-get install -y unzip

# RHEL/Cent0S/Fedora

sudo yum install -y unzip # o dnf install -y unzip
# Alpine

apk add --no-cache unzip

REEFHITERIIAE, SFHEERINA PATH:

1
2

echo 'export PATH="$HOME/.duckdb/cTli/Tatest:$PATH"' >> ~/.bashrc
source ~/.bashrc

FRZ: FHITHRERE

MEFATEI https://duckdb.org/docs/installation/ EESIEREG S, FIa0 Linux
x86_64:

1
2

# 1 EAERRA S B AR N E IR

wget
https://github.com/duckdb/duckdb/releases/download/v1.5.5/duckdb_c11i-
Tinux-amd64.zip

unzip duckdb_cli-Tinux-amd64.zip -d duckdb-cli

sudo mv duckdb-c11i/duckdb /usr/local/bin/

duckdb --version

BRI NR R :

Fa X2 KA

Linux x86_64 Tinux-amdo64

Linux ARM64 Tinux-aarch64

macOS Intel osx-universal (BAZHH])
macOS ARM (M1/M2/M3) osx-universal Bf osx-arm64
Windows 64 {if windows-amd64

FR=: SRR3R ITRRISEE:R

1
2
3

# Arch Linux

sudo pacman -S duckdb
# Nix / NixO0S
nix-shell -p duckdb

A BERITIRCELEIEIIRARIA, BN ERETIRE,

12



2.2.3 Windows

BRX—: winget (Windows 10/11 )

1 winget install DuckDB.cli
BIX=: PowerShell EF %

1 dwr https://install.duckdb.org -useb | iex
B =: Chocolatey / Scoop

1 choco install duckdb
2 #
3  scoop install duckdb

LE5TRE, 1£ PowerShell 2, CMD #i&1T duckdb --version &ilF,

$ e iy
2.2.4 IGERE
1  duckdb --version
2 duckdb
3 # A HIE:
4 SELECT version() AS v, current_setting('threads') AS threads;

INREZINRASHSATEL, WAPRRMI.

2.3 %in = fille

2.3.1 Python (FREH)

1 pip install duckdb

2 # REECHIR/ TURATIR

3 pip install --pre duckdb

4 # M uv

5 uv pip install duckdb

6 # fffl conda / mamba

7 conda install -c conda-forge python-duckdb
I

1 python -c "import duckdb; print(duckdb.__version__);
print(duckdb.connect().sql('SELECT 42').fetchall()"

Python RRAEER: DuckDB 3#F CPython 3.9+ (EMRAHEER) 3.7, BURTFRNRKIT
R) .

13
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14

2.3.2 Node.js

1 # WhRE e s Regh

2 npm install @duckdb/node-api
3 # flgpE (APT ML sqlite3 f)
4 npm install duckdb

2.3.3 Java / Kotlin / Scala (JDBC)

Maven:

1 <dependency>

2 <groupId>org.duckdb</groupIid>

3 <artifactid>duckdb_jdbc</artifactIid>
4 <version>1.5.5</version>

5 </dependency>

Gradle:

1 implementation 'org.duckdb:duckdb_jdbc:1.5.5"

2.3.4 Go

1 go get github.com/marcboeker/go-duckdb

2.3.5 Rust

1 # cargo.toml
2 [dependencies]
3  duckdb = { version = "1.5.5", features = ["bundled"] }

2.3.6 R

1 dnstall.packages("duckdb™)
2  # o duckplyr / DBI + dbplyr 4%
3 install.packages(c("DBI", "dbplyr"))

2.3.7 Hifth

e C/C++: TZ libduckdb-src.zip BEaSE, 85 duckdb.h / duckdb.hpp
(amalgamation) ;

e ODBC/ADBC: BRIz, TJ#f Tableau, Excel, Power Bl, Superset ETH
%,

o NIESEE: @duckdb/duckdb-wasm ;

e Julia, .NET: H{tX4ER,

&
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% 3 ESWEA /LS H5TEEAY Hello World",

2.4 (RAYB—FRIER
24.17ECLI

FIF &, WA

1 duckdb
IREBRIZEML:
1 DuckDB v1.5.5 ...
2  Enter ".help" for usage hints.
3 Connected to a transient in-memory database.
4 Use ".open DBPATH" to reopen a persistent database.
5 D

2R p F=~ DuckDB fEE(REAN., i

1 D SELECT 'Hello, DuckDB!' AS greeting;

it
1 [ 1
2| | greeting |
3( 1 I
4 | Hello, DuckbB! |
5 L |

CLI ER/VUt
o EARE—EES ; , &N DuckDB KINAREKHANT (K87 ...> UTiR
)
o WMRKMEFT, & ctrl + ¢ ALEGEZRARAN,;
e ctrl + D (Windows & ctrl1 + z [FRI%E) s#EIN .exit / .quit IBH;
o ETAAERLENEGS, XFEatte (Tab )

2.4.2 7£ Python EB

import duckdb

# Pk posix: AHEF connect

1
2
3
4 duckdb.sq1("SELECT 'Hello, DuckDB!' AS greeting").show()

B
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greeting

Hello, DuckDB!

Ui D W N

2.5 F—M"EEXHN"ER

Hello World AREELLIRIEAE DuckDB RIBES]. FMIAR—2ER 4 1000 TR £ LHEi
RE, BE—TeE.

SELECT
range % 100 AS bucket, -- £ 0~99 [
count(*) AS cnt,

sum(range) AS total,
avg(range) AS avg_v
FROM range(10_000_000) -- range() = MREE, REHLH
range MIAT
GROUP BY bucket
ORDER BY bucket
LIMIT 5;

S v A W N R

o N

range(n) ;2 DuckDB RUZREHEY (table function) , IREI—FIEEE; ZHIEIAES
range (£ FROM range(n) HR[EIES|H, tEESHL FROM range(n) AS t(i) K
) . 10_.000_000 EBAITHIZLE SQL HFZFEEITFNIDIERT, MAAEM.

£ CLl B2 =R IS RERIER. &KL range(100_000_000) BRZ—IX.

ME: DuckDB LB#FT. A NEXFIEDFIALAZE:

1 SELECT current_setting('threads') AS threads;

2.5.1iLB"E"FTREENTITE (FRE)

1 EXPLAIN SELECT count(*) FROM range(100_000_000);

RSB RITIHIN, BRERXR, 517 EEE8—EFHE.

2.6 REERAR: SHERIRFER?

XEHF—ESBEIRIER.
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2.6.1 AfFE{ (transient in-memory)
1  duckdb

FEEEEHET: Connected to a transient in-memory database.
XEW®E:

o HIERTFETREH,

o BHHERIHIELEREK,

o EFIRIHRZR.
Python pEMEA:

1 dimport duckdb
2 con = duckdb.connect() # ZMT duckdb.connect(":memory:")

2.6.2 IFA IR, (persistent file-backed)

1 duckdb my_tutorial.db

IB"S35RY Connected to a transient in-memory database. ZAMIARZD (FBH
transient #F) , LEAT:

o HIRRFEXM my_tutorial.db H;

o RUEFIATE,

e TR duckdb my_tutorial.db BILALKLEFE;

o BRTLERHM my_tutorial.db.wal (FAEEE, F18Fif) .

Python REMEiE:
1  con = duckdb.connect("my_tutorial.db")

FPLYE: NEEFR, BIESHNREE, BERBAMERFTA—NUREXE (Fla0
~/duckdb-Tearn.db ) , X RGP ETIRE.

1 mkdir -p ~/duckdb-Tearn && cd ~/duckdb-Tearn
2 duckdb learn.db

2.6.3 RS
MRAFEFRRARIENE (RENTE~RIEZRER)
1 duckdb -readonly learn.db

g, Python:

17
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18

1 con = duckdb.connect("learn.db", read_only=True)
ESRXBEANNSIRE:

1 TransactionContext Error: Cannot execute statement of type
"CREATE_TABLE" on database "Tearn" which 1is attached in read-only
mode!

XMERREL, 520 TSR,

2.6.4 7£ CLI FRiiREEEE

AEEERHER:
1 D .open school.db -— fIHA—AE
2 D .open -- ASH BB N FE
3 D .open :memory: -- Ak

2.7 HEEPF P BRITRHIEE
EAETEE LR, R RLEA, EMAHRAN, TR,
2.7.1 ER—MHEERBIE

£ CLI BHUYTLATES (FJLMREES seed.sql, PAFSH duckdb learn.db < seed.sql
.read seed.sql #17) :

1 -- 1) ZeEas, RIEWEEHAT
2 DROP TABLE IF EXISTS sales;
3
4 -- 2) BkARESURME
5 CREATE TABLE sales AS
6 SELECT
7 (i % 5_.000) + 1 AS order_id,
8 'u' || Tpad((i % 800) + 1, 4, '0") AS user_id,
9 CASE (i % 6)
10 WHEN O THEN 'fEZ<' WHEN 1 THEN 'fE]L'
11 WHEN 2 THEN 'f£F' WHEN 3 THEN ‘i’
12 WHEN 4 THEN 'fEi' ELSE '%b'
13 END AS region,
14 CASE (i % 4)
15 WHEN O THEN 'HLF7=f%"' WHEN 1 THEN ‘'fRfifi’
16 WHEN 2 THEN '/’ ELSE 'K
17 END AS category,
18 CASE (i % 3)
19 WHEN O THEN '©3f}' WHEN 1 THEN 'Kk %' ELSE 'G5’
20 END AS status,
21 round((random() * 980 + 20)::DECIMAL(10,2), 2) AS amount,
22 (random() * 9 + 1)::INTEGER AS quantity,
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23 DATE '2026-01-01" + (i % 180) AS order_date,

24 (TIMESTAMP '2026-01-01 08:00:00'

25 + INTERVAL (i % 180) DAY

26 + INTERVAL (i % 24) HOUR

27 + INTERVAL (i % 60) MINUTE) AS created_at

28 FROM range(200_000) AS t(i);

1wy repetition: HFATEWE, order_id. user_id SBEAEEE, XIEEK(E
HEREE. BORY. EEAREN" YR . WREXIREITE—, A 1 A5
ID,

WE—T:
1 DESCRIBE sales;

SELECT * FROM sales LIMIT 5;

vi A W N

SELECT count(*) AS rows, count(DISTINCT user_id) AS users, sum(amount)
AS gmv
6  FROM sales;

2.7.2 Ep— 1 R R%ER

1 DROP TABLE IF EXISTS users;

2

3 CREATE TABLE users AS

4 SELECT

5 'u' || lpad(i, 4, '0") AS
user_id,

6 'User' || i AS
user_name,

7 CASE (i % 3) WHEN O THEN ' A" WHEN 1 THEN 'Lobhi' ELSE 'k
it END AS plan,

8 DATE '2020-01-01" + (i % 1_500) AS
reg_date,

9 (Crandom() * 100)::INTEGER) AS
credit_score

10 FROM range(1l, 801) AS t(i); -- 800 M

2.7.3 SHAXMHE (115 12 =)

1 -- SHEAREEA, EEET A RER" Qe & s
2 COPY sales TO 'sales.parquet' (FORMAT PARQUET, COMPRESSION ZSTD);
3 COPY sales TO 'sales.csv' (HEADER, DELIMITER ',');
4 COPY users TO 'users.parquet' (FORMAT PARQUET);
EBEHESA:

1 1s -1h sales.parquet sales.csv
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—RREFE Parquet BER/NF CSV, IXZRINNEFEAIEIEAI.

2.7.4 REARS

SELECT region, category, count(*) AS cnt, sum(amount) AS gmv
FROM sales

GROUP BY ALL

ORDER BY gmv DESC;

A oW N R

GROUP BY ALL i2 DuckDB HUIEENE (55 4 E=i¥fR) : BB IERGIWEADERE.

WIS ABIRMTH—AOGISIEMA exanples/00-seed.sq1 (4HY 7 3k
LA NBHES M, GEESTTEN) -

1 duckdb examples.db < examples/00-seed.sql
55 22 ERRTE LA ERGIEEX N IR L, BNERATBEATHNFLIERSE.

2.8 CLI BYEATI)

FEIETUHAN SQL 28I, HGER/INMUARSR®S (dot command) .

1 D .help -- BEIASGY
2 D .databases -— FIH A 2R R S
3 D .tables -- Jlth#& (BT SHOW TABLES)
4 D .schema -- BETARNERIER
5 D .schema sales -- HFE sales %
6 D .mode MODE -- Dl ik .
duckbox/1ine/csv/json/markdown/Tist/html/insert
D .headers on -- ENERIA
D .separator ',' -- HE A
D .output result.csv -- HEEATA AR RE A
10 D .output -- A WE B
11 D .once out.txt A s o N S G TR RS DN &
12 D .read seed.sql -— AT sQL AR
13 D .timer on -- BREFIEAMHATRER
14 D .open learn.db -- T/ VIR
15 D .exit -- JBH

RA$2a: DuckDB 1.5 #2 CLI &9 Emgit, FEFNEme. pR5EE; &
IRATANAGSEEER, LU .help WA,

—IRFEERIRTETA:

gl

1 D .timer on

2 D .mode markdown

3 D SELECT region, sum(amount) AS gmv FROM sales GROUP BY region ORDER
BY gmv DESC;
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2.9 BB L RNIETT

DuckDB tERAJLMEREIA—HF4K"IR"—F SQL, XEEMEIFEBA.

# H—: B
echo "SELECT count(*) FROM sales;" | duckdb learn.db

# R EER SO
duckdb Tlearn.db < my_query.sql

# T =: -c S8, EHIELLH sqQL (20
duckdb learn.db -c "SELECT count(*) FROM sales;" -c "SELECT
max (amount) FROM sales;"

0 N O v AW N R

9

10 # H=U: -init JB3h)EHEHITIIA R
11  duckdb learn.db -ini 1n1t.sq1
12

13 # feehmdiak s g5 /oot

14 duckdb learn.db -csv -c "SELECT * FROM sales LIMIT 3" > out.csv
15 duckdb Tearn.db -json -c "SELECT * FROM sales LIMIT 3" > out.json

l

\|
Vi

CH.

ERGMITSHEE:

S5 {EF
. T —% SQL/RiBH: (FTE
g)
-csv / -json / -Tist / -Tine / -markdown / - fortau et
html
-readonly RismEFIH
-init FILE =t =pautial AN
-no-stdin AEZEWRERIAN
) FFINEREZRIY B’ (5519
-unsigned =
=)
-s3_endpoint £ BEEERE (F145)
--version EHHRAFEL
ﬂ
2.10 ERZEEHE
ms FEA fRR
command not found: duckdb —HHIAE IEEREERION PATH, B
' PATH B2 HETERIZVE A

21
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s IRE R

duckdb: error while

% GCCIiEfT FHES 1ibstdc++, S{FH
ERE musl| SRR

loading shared libraries:

Tibstdc++.50.6

HIA Python RS = E3Rhix

Zetg/wheel A<
R 0 A, pip install --

Python import duckdb #Rfg

eRe upgrade pip JSE%
FIHTIEERE
Bal=ERA RS FE BEURE SRR A SSD
RO LR A
B XIEYEES
Permission denied #/BRAIBIR CEIPR; 5t -readonly
R
EUREEWSHUE could not set BEBR— 1 HIE KIAFHIE, £ EFERE
Tock on file T ZE 18 &
install.duckdb.org fiAs T unzip B2 . e -
T e — o= unzip ; BFEITE zip

SERES
3£6 2-1- 48 DuckDB HIFMA (IFREIET)

# —% sSQL
duckdb examples.db -c "SELECT count(*) AS orders FROM sales;"

# %4 sSqQL fRIkAT
duckdb examples.db -c "SELECT count(*) AS orders FROM sales;" \
-c "SELECT round(sum(amount)) AS gmv FROM sales;"

A v AW N R

SClEI -

1
2 | orders |
3 —
4| 200000 |
5L
6 1
7 gmv |
8 | |
9| | 102177691 |

10 L |

XEEE# shell A / cron / Cl: AREZE Python BRZKAHS,
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£l 2-2 - it EIE#IERIEZE (-json / -csv)

1 duckdb examples.db -json -c "SELECT region, count(*) n FROM sales
GROUP BY 1 ORDER BY n DESC LIMIT 2;"

2 duckdb examples.db -csv -c "SELECT region, count(*) n FROM sales
GROUP BY 1 ORDER BY n DESC LIMIT 2;"

SCNEDH -

1 [{"region":"fEr","n":33751},

2 {"region":"f£4t","n":33594}]

1 region,n

2 "ERg",33751

3 "44E", 33594

S EEMRAE - H3 )

1

duckdb examples.db -csv -c "SELECT * FROM sales LIMIT 1000" >
sample.csv

£l 2-3 - KEAEEFERSEHHNH

N

D .timer on

D .mode line

D SELECT region, count(*) AS n FROM sales GROUP BY 1 ORDER BY n DESC
LIMIT 2;

region = £w
n = 33751
region = f£ik
n = 33594

Run Time (s): real 0.008 user 0.027796 sys 0.000000

.mode Tine FEFRZAMIBIER (BEMATIIENEHRF) | .timer on EREER

XIEEFRR.

5Ll 2-4 - 15X 46 vs RTE (BHIGEURAETEND)

=

w

O N O v N

# AR IRHEDE R

duckdb -c "CREATE TABLE t AS SELECT 1 AS x;"

duckdb -c "SELECT count(*) FROM t;" # k4. Table with name t does
not exist

# AN

duckdb demo.db -c "CREATE TABLE t AS SELECT 1 AS x;"

duckdb demo.db -c "SELECT count(*) FROM t;" # 1

rm -f demo.db

23
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211 FEINME

e DuckDB A& CLI fliESHERMS, BINEPRE,
e CLIFH duckdb [dbfile] /B3, duckdb N2 ERFEN, EFELHBIEMRT .
o IFAMIE: duckdb Tearn.db, FHEBANE, BIERE.

o CLIfra4aS (.tables. .schema. .mode. .read. .timer £) EEEMZEHN
*%Eo

o HNVERHF T AR REFEMNRAIEIE: sales (20 517) 5 users (80017) , HE
H7T Parquet/CSV 4% H.

shFES

1. %% CLI 5 Python &, 935iEfT SELECT version();

2. BIFAWIRIHTHF practice.db, &S 2.7 THMKER, AREBH. EHMITH, #A
HIRETE,

3. =ik .mode MED=FERHAETC, MEXF (markdown EFHEILRISIAY, json EF
REIGFEF) »

4. 3 duckdb practice.db -c "..." RAXEAIR, BZ1EAMAFER"IER.

5.38 sales &4 csv 1 parquet, HEESEKRIN, BE—TFE4ELL.

i —— ' CLI, 3B Python / Node.js / Java / Go / Rust

ROSSERIEHBR.
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file:///F:/%E7%94%B5%E5%AD%90%E4%B9%A6/duckdb-book/03-%E4%BA%A4%E4%BA%92%E7%95%8C%E9%9D%A2CLI%E4%B8%8E%E5%AE%A2%E6%88%B7%E7%AB%AF.md

== . Sl
B 3IEXHRAE: CLI 5&EERIR
EE—TE, 5B FeAERE— 1 HiE. AZEIE DuckDB B9 N[O"FRIEE%E:
e CLI: xEIRZE. BHIA, HHZFiE;

e Python: ¥IERIFRIEIS,
o HBES: Node.s. Java/J/DBC, Go. Rust, C/C++ ODBC, WASM,

ERAR, (RNIZMEEHAZERABNAD, FAESMNDOERES HSHHRAIE.

3.1 CLI R EfSia

CLI ARR "8 TFRUMTS". ER—EIHTENREN TR, RETREIINABHERT<:
£ EEZehL.

3.1.1 FaI2#EE

1 duckdb [OPTIONS] [FILENAME] [SQL]

8% o] ]|
=D 1T SQLFIEH, duckdb -c "SELECT
-C
EIES=EN 1" -c "SELECT 2"
-csv / -json / -Tine / -Tist / - . duckdb -json -c
. IEER g0
markdown / -html / -insert "SELECT 1"

duckdb -readonly
prod.db

-readonly HRsETH

BRI duckdb -init

-init FILE

X ~/ .duckdbrc
) ANEEY stdin (IR duckdb -no-stdin -

-no-stdin R

BEERIREHAN) c"..."

. sy e

_unsigned FOFINEARE R 5102

=
-s3_* Z%l BB SR HECE B14E
--version / -v MRAEE

SERRRLS: (RAJLIBIE— ~/.duckdbre (BREEXIH) , AEES LIFREERE
SERPATRIECE, HUn:
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A W N R

SET memory_limit = '12GB';

SET threads = 8;

SET enable_progress_bar = false;
INSTALL httpfs; LOAD httpfs;

BEAT duckdb -init ~/.duckdbrc my.db BIR], (EBOIRASBEZNEERERS rc XX
%, BUZBERAITANE. )

3.1.2 2ip$KX%2 (Dot Commands)

mapLA . FEk, REEHRAEEM ;.

TEREAERERNED, BEBERIEE CLI BIET help:

W
.help [pattern]
.open [DB]

.databases

.tables

[pattern]

.schema [table]

.mode MODE

.headers
on\ |off

.separator SEP
.nullvalue STR
.output FILE
.once FILE
.read FILE
.timer on\|off

.changes
on\ |off

.1imit N

.maxrows N

ER

EEMORE, SIFRMITES
IFHEERERE, ANH2ETIRIFREIRTE
FIHEERRVEERE R ISR

FIHFRSE

BEEERAENEIES (&M TF sHow CREATE TABLE)

&L duckbox (X

iAN)/ 1ine/ csv/ json/markdown/Tist/html/insert/ trash
ERETIE

REVDRASITORE

NULL ISR/, EAOA NuLL

EEEREEERNZIUY, FEeHikERS

B T—FETNEEE NS

4T SQL BIA

BREEFERT

BRI TE

4% SELECT B&050 LIMIT N

PRAEVEHAIRAITEL (BOLLRRIEER)
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WS 3]

.timer on +

EEERMEENRRSE

.mode Tine

.dump [table] S SQL EEHIA

.extensions BECINE/ A=Y E

.version RAER

.system CMD #1147 shell 455, 190 .system 1s -1h
.cd DIR I TEER

.exit / .quit B

.echo on\|off BIZEHMANED (FXEARNER)
.print TEXT FTEN=F58R

.bail on\|off HEER R LERI AT

WRFER: 1.5 BEM T CLI, SIFEFIIEERT. BirtERIEIR. DIERME
BEE. THERRINNBBSTENIRASTBERAEIRENE, BLL .help SRR
i,

3.1.3 fth RS

1 .mode Tine

2 SELECT 1 AS a, 'x' AS b;
3 - ik

4| -- =1

5 -- b = x

6

7 .mode json

8 SELECT 1 AS a, 'x' AS b;
9  -- fH: [{"a":1,"b":"x"}]

10

11  .mode markdown

12 SELECT * FROM users LIMIT 2;

13 -- % markdown A%, T ELEERLIL B SO
14

15 .mode csv
16 .headers on
17 .separator
18 SELECT * FROM users LIMIT 2;
19 -- WiliEESRER csv

.once BYfIF——IBEAERFHIGE:
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1 .mode markdown

2 .once report.md

3 SELECT region, count(*) n, sum(amount) gmv FROM sales GROUP BY ALL
ORDER BY gmv DESC;

3.1.4 i HEIFEIFAN NN E

-— KPS (45 FAR/NI R it B 2% St )
SET enable_progress_bar = false;

-- EIREIRMEREEAT S

1
2
3
4
5 SET errors_as_json = false;
6
7
8
9

-— AEKREREEZS T (1.5+ [ CLI ZFF shell K& 7))
-— HAETIFR4iER help

10 -- mse/history BRUACSCH, b HEERIATEIF &

£ CLI Bl EES SQL EERNEE :

1 SET memory_limit = '8GB';
2 SET threads = 4;
3 SET temp_directory = '/tmp/duckdb_tmp"';

3.2 Python ERifx (ER)

Python /2 DuckDB BF&RZHIZR. BRI APIERIMER, BRXFFFEEE.

3.2.1 AFAO: Module APl 5 Connection API

import duckdb

1

2

3 # (A) BIHRERE APT: WEMEH—NERIAM N IR

4 duckdb.sql("SELECT 1").show()

5 duckdb.execute("CREATE TABLE t AS SELECT 1 AS x")
6 print(duckdb.sq1("SELECT * FROM t").fetchall())

1 # (B) &= connection: THEARHEMHER /7=

2 con = duckdb.connect("my.db") # FEAdk

3 mem = duckdb.connect(":memory:") # WAF

4 ro = duckdb.connect("my.db", read_only=True)

5 cfg = duckdb.connect(config={"threads": 4, "memory_Timit": "8GB"})
HAEHRAmA?

e 3ZET/Notebook/Jupyter: F (A), D¥I=;
s BEf. BERS. FEHRZSEER: B (B) EXNEEEREMEH.
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A BRE AP HER—2BNFEE, ASESREREAETREES IRERZIMIR
&, SRR ER.

3.2.2 TEEER

23

con = duckdb.connect()

con.execute("CREATE TABLE users(id INTEGER, name VARCHAR)'")
con.execute("INSERT INTO users VALUES (1, 'Alice'), (2, 'Bob')"™

# 70 1. e (tuple %152
rows = con.execute("SELECT * FROM users").fetchall()
# [(1, 'Alice'), (2, '"Bob")]

# 7R 2: BARH (RS, &G RERE)

cur = con.execute("SELECT * FROM users")
print(cur.fetchone()) # (1, 'Alice')
print(cur.fetchmany (1)) # [(2, '"Bob')]

# 70 3: HErE
print(con.execute("SELECT count(*) FROM users").fetchone()[0])

# 7 4. RFRAX API + FERfh
con.sql("SELECT * FROM users").show()

# 77 5. HIEH pandas
df = con.execute("SELECT * FROM users").df()
# ¢ con.sql("SELECT * FROM users").df()

.fetchal1Q) SIEFBEUEAIZ Python AF—XKEREBFNA .dfQO (Arrow FHEN)
gt fetchmany .,

3.2.3 SHHE (SEEIE)
AEABERPMAES SOL FHER (PHRPWHIR) -

O 0 N O Uvi h W N R

=
o

# X fal&: sQL EA
email = "a'; DROP TABLE users; --
con.execute(f"SELECT * FROM users WHERE email = '{email}l'")

# Eff: S50
con.execute("SELECT * FROM users WHERE email = ?", [email])

# WA U E LS (RERA SR BIEE Z5, LT)
con.execute("INSERT INTO users VALUES ($id, $name)",
{"id": 3, "name": "cCarol"})

Python API ST =R S UATXAS (BURTEIRhRARVIKISLEL)

bk

il 588

29
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ek

gmark

named / dollar

il

]
-~

WHERE id

WHERE id = :id BY WHERE id = $id

SNSRAE dict iR (IBARAS) | 553 gmark XUig, BRERIRIRARASEISA,

3.2.4 XE3{ APl (Relational API)

X2 DuckDB Python AP| fUf58E: 1ARIEMER, RE—XIEHT.

1 rel = con.table("sales") # 153
DucekDBPyReTlation

2 rel = rel.filter("amount > 500") # WHERE
3 rel = rel.project("order_date, amount, region") # SELECT
4  rel = rel.aggregate("region, sum(amount) AS gmv')

5 rel = rel.order("gmv DESC")

6 rel = rel.Timit(10)

7

8 rel.show() # FTE]

9 df = rel.dfQ # pandas
10 arrow_tb1l = rel.arrow()# PyArrow Table
11  # polars (%% polars)

B R R
A W N

REI\ APl BYEFAL:

pl_df = rel.pl1Q)

print(rel.sql_query()) # TAERZLEME sQL CRMHE)

1588
B
B#

o fBM: REMFRAA .show(/.dfQ/.arrow()/.fetchall ) BSAEIEHIT;
o AIAS: 185 pandas L ARA—ES SQL;

e 5sQL Ffft:

BREAE:

Bk

.project(cols)

.select(cols)

rel.sql_query() FILMTENHERLZRRI SQL, HEFIS5IER.

Zfft sQL
SELECT cols

SELECT cols

.filter(cond) WHERE cond
.aggregate(expr) GROUP BY
.distinctQ SELECT DISTINCT
.order(expr) ORDER BY
.Timit(n, offset=0) LIMIT / OFFSET
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Hik Zift sQL
.union(other) UNION

.join(other, cond, how=...) JOIN

.except_(other) / .intersect(other) EXCEPT / INTERSECT
.describe() 25l pandas B9 describe
.insert_into(table) INSERT INTO
.create(name), .create_view(nhame) CREATE TABLE/VIEW AS
.write_parquet(path) / .write_csv(path) COPY ... TO
.to_arrow_table() [ .arrow()
.explain(Q) EXPLAIN

.columns / .types / .dtypes ToEUE

3.2.5 EiEM Python YJ5iEER

O 00 N OO0 LT D W N =

R R R R R R R
S U1 A W N RO

import pandas as pd
import pyarrow as pa

df = pd.pataFrame({"a": [1, 2, 3], "b": ["x", "y", "z"1})

# 1) replacement scan: 7& SQL HEESIALESY (REFH)
duckdb.sql ("SELECT sum(a) FROM df").show()

# 2) WAEM (HERE, Gl ED
con.register("df_view", df)
con.execute("SELECT * FROM df_view").show()
con.unregister("df_view")

# 3) M Arrow Table fJ&EKAF
tb1 = pa.table({"x": [1, 2, 31})
con.execute(""CREATE TABLE t AS SELECT * FROM tb1")

"Replacement Scan" 2{t4: DuckDB 14T SQL Bf, #15RAI FROM EBRIZFEEAR
BEXRBHEAREME, Fie%k Python HLEHEAEEXRAZZE
(pandas/Polars/Arrow/EZ duckdb.buckbBPyRelation) , ¥KZEIFIAERE. X2

Ll -\

EBE

R TRIK BRI KIEAE,

3.2.6 =5

31
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con.execute("BEGIN TRANSACTION")
try:
con.execute("INSERT INTO sales SELECT * FROM staging")
con.execute("COMMIT™)
except Exception:
con.execute(""ROLLBACK"™)
raise

N O v AW N R

Python tB375F F TN EESNEHNEILE (BB hRALRRt with con.cursor() EEHEAPI, 1B
VNRAS SRS /0E)

3.2.7 =\ EAY Python §IF

1  dimport duckdb

2

3 con = duckdb.connect("analytics.db", config={"threads": 8,
"memory_Timit": "12GB"})

4

5 con.execute("""

6 CREATE OR REPLACE TABLE events AS

7 SELECT * FROM read_parquet('events/**/* . parquet', union_by_name
= true)

g8 """

9

10 # FHIGK + WHELF
11 con.execute("""

12 CREATE OR REPLACE TABLE daily_stats AS

13 WITH base AS (

14 SELECT user_id, event_time::DATE AS d

15 FROM events

16 GROUP BY 1, 2

17 )

18 SELECT

19 a.d,

20 count(DISTINCT a.user_id) AS dau,

21 count(DISTINCT CASE WHEN b.d = a.d + INTERVAL 1 DAY
22 THEN b.user_id END) AS retained,
23 count (DISTINCT CASE WHEN b.d = a.d + INTERVAL 1 DAY
24 THEN b.user_id END)::DOUBLE

25 / count(DISTINCT a.user_id) AS retention

26 FROM base a

27 LEFT JOIN base b ON a.user_id = b.user_id AND b.d > a.d
28 GROUP BY a.d

29 ORDER BY a.d

30 """

31

32 con.sql("SELECT * FROM daily_stats ORDER BY d DESC LIMIT 7").show()
33 con.close()

3.3 Node.js
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3.3.1 $iz{ @duckdb/node-api ()

const { DuckDBInstance } = require("@duckdb/node-api");
// 8¢ import { puckbDBInstance } from "@duckdb/node-api";

const instance = await DuckDBInstance.create(":memory:");

await con.run("CREATE TABLE people (id INTEGER, name VARCHAR)");

1

2

3

4

5 const con = await instance.connect();

6

7

8 await con.run("INSERT INTO people VALUES (1, 'Alice'), (2,
9

'Bob')");

10 const reader = await con.runAndReadAl1("SELECT * FROM people");
11 console.log(reader.getRows1s()); // [{ id: 1, name: 'Alice' }, ...]

13 // AT EEEN IJSON / 17X 4%
14 console.log(JSON.stringify(reader.getRowsIson()));

EESISEREM IS WHRIBEA (Appender RE) 5 Arrow EIR{E,
3.3.2 48 duckdb &8

1 const duckdb = require("duckdb™);

2

3  const db = new duckdb.Database(":memory:");

4 const con = db.connect();

5

6  con.all("SELECT 42 AS answer", (err, res) => {

7 if (err) throw err;

8 console.log(res); // [ { answer: 42 } ]
9| B
10

11  con.run("CREATE TABLE items(a INTEGER, b VARCHAR)");
12 // ¥R prepared statement + ftEH4T, WHIESE INSERT HITF4Y

13 con.prepare("INSERT INTO items VALUES (?, ?)", (err, stmt) => {
14 for (const [a, b] of [[1, "x"]1, [2, "y"]1]) stmt.run(a, b);

15 stmt.finalize(Q;
16 | 1)

18 // WaNEEHUREARE Gl G — kM 5 i N AF)

19 con.each("SELECT * FROM items", (err, row) => { console.log(row);

s

3B 1FLL con.run(INSERT) 7 DuckDB BIFEIE (BRHE—EFS) .

prepared statement Bf Appender,

3.4 Java / JDBC

1  dimport java.sql.¥*;
2 dmport java.util.Properties;

ESas

33
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public class DuckDbDemo {
public static void main(string[] args) throws Exception {
// WiE:  jdbc:duckdb:
// XtF:  jdbc:duckdb:/path/to/mydb.db
String url = "jdbc:duckdb:analytics.db";
Properties props = new Properties();

O 00 N O Uvi b W

10 props.setProperty("duckdb_api_config", "");

11

12 try (Connection conn = DriverManager.getConnection(url,
props);

13 Statement stmt = conn.createStatement()) {

14

15 stmt.execute("CREATE OR REPLACE TABLE t AS SELECT 1 AS
a, 'x' AS b");

16

17 try (ResultSet rs = stmt.executeQuery("SELECT * FROM
t") {

18 while (rs.next()) {

19 System.out.printin(rs.getInt("a") + ", " +
rs.getstring("b"));

20 }

21 }

22 }

23 }

24}

B
e |DBC URL#&=: jdbc:duckdb:<path>, BBZEIRTEE;
o ¥ Preparedstatement. ResultSet. batch() ;

e Appender APl (buckpBAppender ) FAFEIEHEE N, tLiESL executeupdate /)1
&,
o 3 Arrow (ArrowStreamReader H4BE, MARAME) .

3.5 Go

1 package main

2

3 dmport (

4 "database/sql"

5 "fmt"

6 _ "github.com/marchoeker/go-duckdb"
71

8

9 func main( {
10 db, err := sql.open("duckdb", "analytics.db")
11 if err != nil { panic(err) }
12 defer db.Close()
13
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14

15
16
17
18
19
20
21
22
23
24
25
26
27

_, err = db.Exec( CREATE OR REPLACE TABLE t AS SELECT 1 AS a,
AS b7)
if err != nil { panic(err) }

rows, err := db.Query( SELECT a, b FROM t)
if err != nil { panic(err) }
defer rows.Close()

for rows.Next() {
var a int
var b string
if err := rows.Scan(&a, &b); err != nil { panic(err) }
fmt.Printin(a, b)

o (HEFtRE database/sql ;

e T3 NewConnector {EBECE. Appender HES;
o CGO {KiiiRz, TR X ImFEER musl k4,

3.6 Rust

1
2
3
4

O 0 N O wuv

10
11
12
13
14
15
16
17
18
19
20

use duckdb::{params, Connection, Result};

fn main() -> Result<()> {

let conn = Connection::open("analytics.db™)?; // &k

open_in_memory()?

conn.execute_batch(
"CREATE TABLE IF NOT EXISTS person (id INTEGER, name TEXT);
INSERT INTO person VALUES (1, ?1);",

i

let mut stmt = conn.prepare("SELECT id, name FROM person')?;
let rows = stmt.query_map([], |[row| {

ok((Crow.get::<_, i32>(0)?, row.get::<_, String>(1)?))
D7

for person in rows {
printin!("{:?}", person?);

}

ok(()

3.7C/C++

B3Rt amalgamation (BXMHRIE) SEE/HEE, BERAZIBECTRE.
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1 #include "duckdb.h"

2  #include <stdio.h>

3

4 dint main() {

5 duckdb_database db;

6 duckdb_connection con;

7 if (duckdb_open("analytics.db", &db) != DuckDBSuccess) return 1;
8 if (duckdb_connect(db, &con) != DuckDBSuccess) return 2;
9

10 duckdb_result res;

11 duckdb_query(con, "SELECT 42 AS answer'", &res);

12 printf("%11d\n", duckdb_value_int64(&res, 0, 0)); // 42
13

14 duckdb_destroy_result(&res);

15 duckdb_d1isconnect(&con);

16 duckdb_close(&db) ;

17 return 0;

18 | }

C++ API I RAII XIS (ISR 19 1R C AP BIFRTT)

3.8 ODBC / ADBC / Bl TElj&iE

WNER{/RZFSEFE Excel. Tableau, Power BI. Superset, Metabase j%# DuckDB:
1. Z3EET5 ODBC IRE (Windows/macOS/Linux 195, jTEMAITED) ;
2. BtE DSN (BEIESEEZFE pDriver=DuckDB Driver;Database=/path/x.db) ;
3. 7£ Bl TEE% ODBC ¥R,

JEEEI:
e DuckDB ZE#ESER, £/ Bl TERERFIH— db XHLBRghse (5518
=) ;

o ENMER: ETLIESE - SREXAEE (BiEl) — Bl RiETH.
o FRRFMIMIARICEUES R Parquet/Delta/lceberg, Bl E#EN{E ( read_parquet B9
ODBC ZF/7E Bl EBoJRERELAEMEEREEN) .

ADBC (Arrow Database Connectivity) tB2 DuckDB HIISInE, &S
Python/java/Go Z[E)f&4a Arrow #4E.,

3.9 DuckDB-WASM: 752 B HEIERE

1 npm install @duckdb/duckdb-wasm

import * as duckdb from "@duckdb/duckdb-wasm";

const JSDELIVR_BUNDLES = duckdb.getJsDelivrBundles();

1
2
3
4 const bundle = await duckdb.selectBundle(ISDELIVR_BUNDLES);
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const worker = new worker(bundle.mainworker) ;

const logger = new duckdb.ConsoleLogger();

const db = new duckdb.AsyncbuckDB(logger, worker);

await db.instantiate(bundle.mainModule, bundle.pthreadworker) ;

O 00 N O wvn

10 const conn = await db.connect();
11 await conn.query(

12 CREATE TABLE weather AS
13 SELECT * FROM read_csv_auto('https://.../weather.csv')
14 @ );

15 const res = await conn.query("SELECT * FROM weather LIMIT 5");
16 console.log(res.toArray().map(r => r.toJSON()));

o MRNRAIEIERSHT M (BUEALNIEES, RFARYF) .
o HSEEEMARZEL SQL &Hif;
e E75 shell.duckdb.org F2H WASM fR7A,

PREI: SZTXLSEHLFEIRS, Reehin HTTP #uEREs B LEasUs, TTERRAI GRS
(B& File System Access APl 158) .

3.10 YHAEESERIAC

REYSHB /B HEAO
REYE. 5—XMtEN. IeREER cul

Notebook / #iERl = Python (f&HRE% API+ .df(Q) )

FIEEE / RS/ ETL IR Python 23 Connection, =Y Go/Java/Rust
Rl AREGEI DuckDB-WASM

BI#RZETIH ODBC / JDBC

BRANBEBEF C/C++ API ESIROIES4BE

MEREIRFES Python + & Parquet/Delta Z3t517f%

—MRERLMEAR: Python 5 ETL 5524848, CLI FAKi@itsqQL, ODBCABIT
H preparred 8%,

LR
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Efl 3-1-F -init FRERE (BRAR—IMRRYIFDE)
init.sql :

SET threads = 4;
2 SET memory_Timit = '4GB';
3 SET enable_progress_bar = false;

1  duckdb examples.db -init init.sql -c "SELECT
current_setting('threads') t, current_setting('memory_Timit') m;"

SClEnH -
t m
4 3.7 GiB

ALEX N EBHIIBE G%E, 1LAa ABE—E=S5,
525 3-2 - —FZap S Markdown B3

1 duckdb examples.db -c ".mode markdown" \
-c "SELECT region, count(*) n FROM sales GROUP BY 1 ORDER BY n DESC

LIMIT 3;"

st (ATERRNGHIE)

region n

g 33751
it 33594
torh 33400

ECE& .once &&:

1 .mode markdown
2 .once report.md
3 SELECT region, count(*) n FROM sales GROUP BY 1 ORDER BY n DESC;

£l 3-3 - BEEXIMERSK

1 PRAGMA database_size;

oI (markdown &) -
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database_name database_size block_size total_blocks used blocks  free_blocks wal_size y_usage y_limit

examples 8.0 MiB 262144 32 32 0 0 bytes 768.0 KiB 3.7 GiB
wal_size = 0 bytes UBBFRFEXMENERE checkpoint HENH (B 18 F) .

SEfj] 3-4 - Python XF3L APl (HE=t. 181%)

1  dimport duckdb

2

3 con = duckdb.connect("examples.db")

4

5 rel = (con.table("sales")

6 .filter("amount > 500")

7 .project("region, amount, order_date")

8 .aggregate("region, sum(amount) AS gmv')

9 .order("gmv DESC™)

10 1imit(3))

11

12 rel.show() # AT

13 print(rel.sql_query(Q)) # BERLAERM sQL CE /M)
14  df = rel.dfQ # % pandas (Arrow ZE# 1)

A FHIMERR pip, ToiEZREE duckdb B9 Python &, LSS 3/15 =49 Python Xi85k
AN, {XB SQL/CLI Ei 2LMAY, XEALHBKYE Python API XHERE, WTNS{R
BIBRABT N, iBELL help(duckdb.buckbBPyConnection) i,

3.1 &G
o CLI EIXRZS5EARROANDO; mmd .tables/.schema/.mode/.read/.timer/.once
BREEZL.

e Python BE API: EHRE(FERE APIIESRE,; 81 connection AR TIERBLALZE
R

e Python IXEI APl iL{RRIR(E pandas — @5 EM SQL &Hifl.
e Python SAMERSHEEIE, ZIEFREHHE SQL.

o HftHES (Node/Java/Go/Rust/C) ERRHIMEEIERE APl 55=1E Appender ItEBE N
H.

e ODBC/ADBC it Bl TEtBEEZE DuckDB, {EEFEREHESAIZIR.

ShF53
1. .mode 1line F—1T#UE, H .once out.md + .mode markdown SH—DIRE.

2. 7 Python XK, API 2558 2 ZEY SELECT region, sum(amount) FROM sales
GROUP BY ALL , F¥F3 rel.sql_query() ¥JEPE4RHY SQL,

3. AS¥YES— MR get_orders_by_region(con, region),
4. NER(FENZE Java/Go/Rust Hg—Ft, BEEAZEXIMNAY Hello World,
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5.38—F con.execute("SELECT * FROM sales").arrow() 5 .dfQ), B
pyarrow.Table.nbytes RSF4EEREERIAFT,

T8
% 4 E §f/Z SQL: DuckDB HUEEE — MIX—EFR, {FEAIS DuckDB SQL tbizE
SQL £FiR1E%.
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file:///F:/%E7%94%B5%E5%AD%90%E4%B9%A6/duckdb-book/04-%E5%A5%BD%E5%8F%8BSQL%E8%AF%AD%E6%B3%95%E7%B3%96.md

— ° A N [
%5 4 5 I¥/= SQL: DuckDB RYiEXEHE
DuckDB ELBECRIZZ S Friendly SQL (&RYF SQL) . XEEEARETINE, 2R
DESEMNSiE: (RELET GROUP BY , NHATEIEERNIG| B —iE?

AEEXE "B "S5, XERBES 7~ 10 EEI0 SQL HeWRERR, STin
RENSR.

RELERFIEIE LGS 2 219 sales 5 users &,

\

4.1 aJi%fAY SELECT: FROM {t5%hIS:x

#vEE SQL ZE3K SELECT ... FROM ..., DuckDB &g SELECT, E3EM FROM FHA:

-- g E%
SELECT * FROM sales LIMIT 3;

-- DuckDB ff] FROM-first Hik
FROM sales LIMIT 3;

v W N R

FERNAERE seLect EIRE FrRoM Zf5, HRFABKRER:

1 FROM sales

7 SELECT order_id, amount, order_date
3 WHERE region = "%’

4 ORDER BY amount DESC

5  LIMIT 5;

A B (DuckDB 1.5.5) RIIEFEHIN: FrOM Z/EWMIZE SELECT, RARAR
WHERE / GROUP BY / HAVING / ORDER BY / LIMIT,
Shk FROM sales WHERE ... SELECT ... =¥ Parser Error: syntax error at

or near "SELECT",

HEE:

1 FROM <HdEis>
2 [SELECT <#%5>]
3 [wHERE] [GROUP BY] [HAVING] [ORDER BY] [LIMIT]

4.1.1 At AXHFEF?

ER—NEZERENEN, EREEVAMBEINE:

1 SELECT city, cnt FROM (

2 SELECT city, count(*) AS cnt FROM (

3 SELECT city, amount FROM sales WHERE amount > 100
4 ) GROUP BY city

5 ) ORDER BY cnt DESC;

41
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M FROM-first 58] LA EETIE, GEE—E:

FROM (FROM sales WHERE amount > 100 SELECT city, amount)
SELECT city, count(*) AS cnt

GROUP BY city

ORDER BY cnt DESC;

A W N R

%Z:%ﬁ,m{% Python B pandas $iz(IERE? XEZEANKIT: 1L SQL W"BRE TS

M

FELFRS Ad-hoc iRy, HHEES CTE (5510 8) B, XMSEIFEIRE:

GROUP BY hour
HAVING errors > 100
ORDER BY errors DESC;

1 FROM 'logs/2026/%%/*.parquet’

2 SELECT

3 date_trunc('hour', ts) AS hour,

4 count(*) AS errors,
5 count (DISTINCT host) AS hosts
6  WHERE level = '"ERROR'

7

8

9

iEE: [ DuckDB iAW FAERIEFRAREIREER RISZHZ FROM/
WHERE / GROUP BY / HAVING 7ERi, SELECT/ORDER BY / LIMIT ZEF" XM, iz

ITRRIE R BRI RUR BN

4.2 SELECT * B AiE

SELECT * fRA{E, {BE—BXE 50 gk, DuckDB =4t T FUMEIHST.

4.2.1 EXCLUDE: HERSETFSI

1 SELECT * EXCLUDE (created_at, quantity) FROM sales LIMIT 2;
2 SELECT * EXCLUDE (amount) FROM sales;

HEIRR: BX (JL+L8%)) EHfANRYIEERS] (3 token F)

1 SELECT * EXCLUDE (password_hash, ssn) FROM users;

4.2.2 REPLACE: EEIIMSES

1 SELECT * REPLACE (round(amount, 0) AS amount, lower(status) AS status)
2 FROM sales
3 LIMIT 3;
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1

2
3

SELECT order_id, user_id, region, category, status, round(amount,0) AS
amount, quantity,

order_date, lower(status) AS status, created_at
FROM sales LIMIT 3;

ZREMBN: (RARMERKERFT AWML,

4.2.3 COLUMNS(): M"FIES " MiEE

X2

DuckDB &BERMAANEEZ—.

-- XIPTH DOUBLE 7[5 B a4k
SELECT COLUMNS(Tambda c: starts_with(c, 'amount'))::INTEGER FROM sales
LIMIT 3;

-— HEHE W ST EUE SR
SELECT sum(COLUMNS(*)) FROM sales; -- &{EH T4 CHARBUESIRAD

TEE—MT4%. JERETIRM. E—KEER:

1
2
3
4
5
6
7
8

CREATE OR REPLACE TABLE wide AS

SELECT
i AS 1id,
(i % 7)::DOUBLE AS amount_a,
(i % 13)::DOUBLE AS amount_b,
(i % 3)::DOUBLE AS qty_x,

n'" || i AS note

FROM range(5) AS t(i);

FiE—: EHRE RS

uT A W N =

-- R 4704 amount %] (H Tambda FRi&=Jfiks|4)
SELECT COLUMNS(Tambda c: contains(c, 'amount')) FROM wide;

-- HiER L7 qty Hk7
SELECT COLUMNS(lambda c: starts_with(c, 'qty')) FROM wide;

BiE=: H—itFIR—MNER (X7 25FiH)

S v A W N

-- XATE47EE amount IR
SELECT sum(COLUMNS(Tambda c: contains(c, 'amount'))) FROM wide;
-— ZER54 27455 sum(amount_a). sum(amount_b)

-- BERG WL
SELECT sum(COLUMNS(Tambda c: contains(c, 'amount'))) AS "total_\0"
FROM wide;

LEE As "total_\0" HHJ \0 FR"RFIZ", X2 coLumns RIERISAFFEE,
BiE=: MARIHRE—MNEE

43
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1 - EFrEHEZIEE (FFERH Tambda HERRAEZUES, 0SSR
2 SELECT round(COLUMNS(Tambda c: c LIKE 'amount%' OR c LIKE 'qty%'))
FROM wide;

Fi%APU: 5 EXCLUDE / REPLACE BES

1 SELECT COLUMNS(lambda c: c <> 'note') FROM wide; -- Z)F SELECT *
EXCLUDE (note)

COLUMNS (*) HMIEBRS: — KBRS FEREPE COALESCE(x, 0) FEPE

round(x, 2), REE—1T,

A GEE: coLuvns B9 lambda BEVRIIEFIRFEER, A270E. SLEHER
DESCRIBE #% MHIAFIE,

4.2.4 * EXCLUDE/REPLACE 5#jiE
AR R AENEEY BRETE, ENENFISRFERN, SaeEEIRLeam

FLEINE (XZEA SQL{TH, AZ DuckDB &Rfg) .

4.3 GROUP BY ALL / ORDER BY ALL
HESRTEAINEESA
4.3.1 GROUP BY ALL

1 —- &5 HpHEEY R

2 SELECT region, category, count(*) AS cnt, sum(amount) AS gmv
3 FROM sales

4 GROUP BY region, category;

5

6 -- DuckDB

7 SELECT region, category, count(*) AS cnt, sum(amount) AS gmv
8 FROM sales

9

GROUP BY ALL;

ALL B9 FifS SELECT FIRPAYIERSRIAR BafERSHE.
MRFRRETRESSA:

1 SELECT region, count(*) FROM sales GROUP BY ALL; -
region 74

2 SELECT region, sum(amount) FROM sales GROUP BY ALL; -—
region 74

3  SELECT sum(amount), count(*) FROM sales GROUP BY ALL; -- 4z

RRE, Toran

iE&: GROUP BY ALL RNIEATF SeELECT * (BEFHFASHEFASAERE) , FEERX
158585,
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4.3.2 ORDER BY ALL

1 SELECT a, b, c FROM t ORDER BY ALL; -- 4% a, b, c WRKHF
?  SELECT a, b, c FROM t ORDER BY ALL DESC;

433 BFS/HERS

1 SELECT region, count(*) FROM sales GROUP BY 1 ORDER BY 2 DESC;
2 --1=7% 17| region, 2 = % 2 % count(*)

NEBEBXRES, EEMENESSHE (T SELECT 7IEHSEN) . £ IBEINE5I5
B¢ GROUP BY ALL,

4.4 TESERBAERSE

4.4.1 LIKE / SIMILARTO / GLOB

1 SELECT DISTINCT status FROM sales WHERE status LIKE 'B&%'; --
fic: % EEKE, _ BN ER
72 SELECT * FROM users WHERE user_name SIMILAR TO 'User(1]|2)\d'; -- 1k

W74 (sQL FrifE SIMILAR TO)

3 SELECT * FROM users WHERE user_name ~ 'AUser\d+$'; ==
POSIX 1EMI (HEFEHIXAS)

4 SELECT * FROM users WHERE user_name GLOB 'User*'; .
Unix K@

DuckDB Hi#fE7={# ] regexp_matches(str, pattern) Bf ~ IZEFHMHIEN, IhEELL
SIMILAR TO 582 (F&R SQL imEN—MENTFE) .

TENFERAYH FRREL:
SELECT regexp_extract('abc-123"', "(\d+)', 1) AS num; -- 123
2 SELECT regexp_replace('a b c', "\s+', " ") AS s; -- 'ab
'
SELECT regexp_matches('hello@x.com', 'A[A@]+@[A@]+$') AS ok; -- true
4 SELECT strpos_regex('abc123', '\d') AS pos; -- NE

4.4.2 IN/ ANY / ALL i§5ES%

SELECT * FROM sales WHERE region IN ('fEZ%&', "#Edb');
SELECT * FROM sales WHERE region NOT IN ('#Z', '"#it');

-- WA—AERERILE
SELECT * FROM sales WHERE user_id IN (SELECT user_id FROM users WHERE
plan = "f®iR");

Ul D W N =
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4.4.3 gEzUELER

1 SELECT * FROM sales WHERE amount BETWEEN 100 AND 500;
2 SELECT * FROM sales WHERE 100 <= amount AND amount <= 500; ——

ig

7F= BETWEEN 2FX[& [100, 500] , HiBRIRFAEESRK.

4.4.4 FRIFRIFEWNT: H5ISEXR

DuckDB EfEtmtE: BBSISRTFMER, WEISEKRMRRT FIB/FRR) .

1 SELECT 'hello' AS greeting, "a b" AS weird_column FROM t;
WE[ESRE "vy Table" LIRS, BUNRSNBASLERENY, " BAILIBRERXHE

Fhse (a0 "date") .

4.5 #hfF: USING SAMPLE
KERIRSE b 5B — IR RO,

1 -- ¥EATHGEE: 1000 47 GED

2 SELECT * FROM sales USING SAMPLE 1000;

3

4 | —- fZEsrteahee

5 SELECT * FROM sales USING SAMPLE 1%;

6

7 -— FATHGhRE: g5ROKECH 1000 47, HFRERE SATE
8 SELECT * FROM sales USING SAMPLE 1000 ROWS;
9
10 | -- ZrJEHhEE
11 SELECT * FROM sales USING SAMPLE 10 PERCENT (stratify, "region");

TEHEIAIEREA -

Bix 358 {351

MENEIEREE n TR =R, JIFFMEEINX
(EAEL) %

USING SAMPLE n

mERERMTH/ED

% HE LS T R
USING SAMPLE n% EERSLRMASFIR G REE b kR

BKHREE: ERITEER REASR, BERT

USING SAMPLE n ROWS

E 5 Gl
USING SAMPLE EKtE: ERIGF n 1T (BER
7 S

reservoir(n) T8 =n)
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5ix hys) {51

USING SAMPLE n%

) B17LA n% HEERIRIZNIE HeXk, HIE
(bernoulli)
USING SAMPLE ...
DEXE 1SS

(stratify)

WREMERF USING savpLE 1000 =SEAI: NLFERIELRE], EETHEYIEH, HEE,

4.6 BUHRENRIFSX
4.6.1 UPSERT: INSERT OR REPLACE / ON CONFLICT
DuckDB SZHFRERT upsert:

CREATE TABLE t (id INTEGER PRIMARY KEY, VvV VARCHAR, n INTEGER);

INSERT INTO t VALUES (1, 'a', 10);

INSERT INTO t VALUES (1, 'b', 20) ON CONFLICT DO NOTHING;

-- (B) krifk5OIIERE: RN H (upsert)
INSERT INTO t VALUES (1, 'b', 20)
10 ON CONFLICT (id) DO UPDATE SET v = excluded.v, n = excluded.n;

1
2
3
4
5 —- (A) FRiESAIEE: MR A A A
6
7
8
9

12 -- (C) DuckDB HIfiifk 5k
13 INSERT OR REPLACE INTO t VALUES (1, 'b', 20);
14  INSERT OR IGNORE INTO t VALUES (1, 'c', 30);

AR WREFHE/M—AER, B hR"FTMNFIRT,
DO UPDATE EBFH excluded.xxx 3|FA"ZEHENIFE",

4.6.2 INSERT BY NAME: ¥&&F345551
B ETL RERMARN—EE: MmikERFIIREARA—.

1 -- feg. WS e AT

2 INSERT INTO target (a, b, c) SELECT a, b, c FROM source;

3

4 -- DuckpB: HEF|4fext FRIAT

5 INSERT INTO target BY NAME SELECT * FROM source;
RrAtEE:

1 INSERT OR REPLACE INTO target BY NAME SELECT * FROM source;

A BZF (1.5.5) : BY NAME RERRIFFEARE", AR EESHH",
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1 -- src bt tgt £—%] extra
INSERT INTO tgt BY NAME SELECT * FROM src;
-- Binder Error: Table "tgt" does not have a column with name

"extra"
4
5 -- M Rk EREER
6 INSERT INTO tgt BY NAME SELECT price, sku FROM src; -- 0K

BHIER: SELECT HRRIE—FIERRTE BinkPiEEIR=S.
4.6.3 UNION BY NAME
PRSI RRIZRM AR

1 SELECT * FROM sales_2025 UNION BY NAME SELECT * FROM sales_2026;

FHRBFIITT, TRKAIFIE NuLL .

XL :
5ix 35
UNION EREMFIEL. nfe, KB, X&
UNION ALL E_EEREE (FiR)
UNION BY NAME IR, TREFIBENAN NULL
UNION ALL BY NAME BHBXFTEAEE

UNION BY NAWE EUEMEAHE MRASIEIMHEE,

4.6.4 DELETE / UPDATE Bj USING

1 UPDATE sales

2 SET amount = amount * 0.9

3 WHERE region = "fE7R';

4

5 -- i JOIN HJEH (JH FROM/USING)

6 UPDATE sales

7 SET amount = u.new_amount

8 FROM (VALUES (1, 99.9), (2, 88.8)) AS u(order_id, new_amount)
9 WHERE sales.order_id = u.order_1id;

10

11 -- Mgk

12 DELETE FROM sales WHERE order_date < DATE '2026-01-15";

4.7 CTAS / {RE / IGAIXISR
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-- CTAS: CREATE TABLE AS SELECT
CREATE OR REPLACE TABLE region_summary AS
SELECT region, sum(amount) AS gmv FROM sales GROUP BY ALL;

-— CREATE TABLE ... LIKE: H & H|Z5MHAE L
CREATE TABLE sales_copy LIKE sales;

-- CREATE VIEW
CREATE OR REPLACE VIEW v_top AS SELECT * FROM region_summary ORDER
BY gmv DESC;

O 00 N O Ui D W N

10

11 - GBS R GEBSCHARIE R

12 CREATE TEMP TABLE tmp AS SELECT 1 AS X;

13 CREATE TEMP VIEW tv AS SELECT * FROM tmp;
14

15 -- FIWFEME GBSRe

16 CREATE TABLE IF NOT EXISTS t2 (a INTEGER);
17 DROP TABLE IF EXISTS t2;

74 CREATE OR REPLACE {EIRZEAIUFEEEIE: DDL TR T ESHUTHIRIAR, s
BRI BIFRNSEIE,

4.8 Hith/iER

4.8.1 EEES

1 SELECT

2 a,

3 b, -- « RVREEES, J7{Em)
4 FROM t;

4.8.2 INSERT 21789 VALUES

INSERT INTO t VALUES
(1, 'a'y,
2, 'b"),
(3, 'c');

-— VALUES [ DUMSZE#) CAREER)

SELECT * FROM (VALUES (1,'a'),(2,'b')) AS v(id, name);
-- FROM-FIRST %5ik:

FROM (VALUES (1,'a'),(2,'b")) AS v(id, name);

O 00 N O Ui »h W N B

4.8.3 QUALIFY (BOHEEHTIE)

FREERY STD SQL BB & CREEHFEIHAEETE, DuckDB 3ZHF QUALIFY :
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1 SELECT user_id, amount, row_number() OVER (PARTITION BY user_id ORDER
BY amount DESC) AS rn

2 FROM sales
QUALIFY rn = 1; -- AP SRR —EIT R

28 10 EEfE,

4.8.4 —133k DRY: count(*) vs count(col)

1 SELECT count(*) AS rows, count(quantity) AS non_null_qty,
count(DISTINCT region) AS regions
2 FROM sales;

count(*) IHEAFBTT (& NULL) , count(col) REEENULL, XEMXSIRES,
tHEFLE bug BIFKIE (5 8 ZiFHh) .

4.8.5 FiAT{ BB AEAITE ORDER BY / GROUP BY {#F

1 SELECT

2 region,

3 sum(amount) AS gmv

4 FROM sales

5 GROUP BY region

6 ORDER BY gmv DESC; - BHERW4%, AUEEE sum(amount)

MySQL/PostgreSQL t337#F ORDER BY 5l45; {8 GROUP BY/HAVING RBI&E
DuckDB HEWIIMNEDS (REBEIRBEART) .

4.8.6 To/R type HEE

1 SELECT 1=1 AS t, (1>2) As f, true IS true AS yes;

4.8.7 &FIRRY date/interval FHE

1 SELECT DATE '2026-01-01', TIMESTAMP '2026-01-01 12:00:00', INTERVAL 1
DAY, INTERVAL '3 months';
72 SELECT DATE '2026-01-01' + INTERVAL 7 DAY AS next_week;

5 5 ERREFTRIIEREL,
4.8.8 PIVOT / UNPIVOT

RKEXRE® (RATRTAMEER, RFRACSEERANTEIINTE: FHBIET .help/
BN
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A v AW N R

-- TEkIEVE: B3R
PIVOT sales ON status USING sum(amount) GROUP BY region;

-- UNPIVOT: %K
UNPIVOT monthly_sales ON jan, feb, mar
INTO NAME month VALUE sales;

FNMEREE (B1) -

1
2
3
4
5

SELECT region,
sum(CASE WHEN status='C¥f]' THEN amount END) AS "C.3f]",
sum(CASE WHEN status='C.&k%"' THEN amount END) AS "CiKkH",
sum(CASE WHEN status='Cl5¢/&"' THEN amount END) AS "5k
FROM sales GROUP BY region;

W05 PIVOT #R "syntax error", IRBB{RAUMIAIEECHREITY RE, LERRIA, sE L
MY CASE WHEN &8 (FEE®R. &Fa®) .

4.9 IFEIER: —1""RY SQL" NSRS

15 REBMXKIHESE Top 3RNTE, HESIRT TER, RNRLAEEFHNES.
1 FROM sales s
2 JOIN users u USING (user_id)
3 QUALIFY row_number() OVER (PARTITION BY s.region ORDER BY s.amount
DESC) <= 3
4 SELECT
5 s.region,
6 s.order_id,
7 u.user_name,
8 u.plan,
9 round(s.amount / 1000, 1) AS k_amount,
10 s.order_date,
11 s.created_at
12 ORDER BY s.region, k_amount DESC;
XERET:

FROM -first 5%
JOIN ... USING;

QUALIFY (BOENE) ;

o FiX + 5.
ExE R EEERE, SQL ETM—R FIEANEE", MAE—HHES.

LIRS
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525l 4-1 - EXCLUDE / REPLACE: AIAIRLER5IthgesksE

1
2
3
4

SELECT * EXCLUDE (created_at, quantity) FROM sales LIMIT 1;

SELECT * REPLACE (round(amount) AS amount, Tower(status) AS status)
FROM sales LIMIT 1;

SO (.mode 1ine, F2HENH) :

1
2
3
4
5
6
7
8
9

order_id = 1
user_id = U0583
region = ffH
category = &
status = G5Bk
amount = 851 < O#f round B (J5ik 851.47)
quantity = 8
order_date = 2026-01-01 00:00:00
created_at = 2026-01-01 10:10:00

£l 4-2 - COLUMNS: S§—it5iR—MEE

1 SELECT sum(COLUMNS(lambda c: contains(c, 'amount'))) FROM wide;
l [ I 1
2 | sumCamount_a) | sum(amount_b) |
34 I I
4 | 10.0 | 10.0 |
5 L | |
0 \O GfIFFAERNE:
1 SELECT sum(COLUMNS(lambda c: contains(c, 'amount'))) AS "total_\0"
FROM wide;
2 -- total_amount_a = 10.0
3 -- total_amount_b = 10.0
A lambda B9#MEE lambda c: ... (IBAY ¢ -> ... £ 1.5.5 LSITENFHFHZE
H
l:l) o

Scfll 4-3 - USING SAMPLE: FoEAEIE

1
2

SELECT count(*) AS n FROM (SELECT * FROM sales USING SAMPLE 1000);
-- 1000

20 517EEEY 1000 T RATJLEM——ER"ERI 1000 1T AR FHIEREMREN".
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5Ll 4-4 - FROM-first BYIETRIGERE

1 FROM sales

2 SELECT status, round(sum(amount)) AS gmv
3 WHERE region = "fg7R’'

4 GROUP BY status

5 ORDER BY gmv DESC;

status gmv
BE5Thk 5631328
2R 5622860
=520} 5593529

S5l 4-5 - upsert I=MEiL (SEMITA)

1 CREATE OR REPLACE TABLE dim_product (
2 sku  VARCHAR PRIMARY KEY,
3 price DECIMAL(10,2),
4 stock INTEGER
51);
6 INSERT INTO dim_product VALUES ('A-1', 9.90, 10), ('A-2"', 19.90, 5);
7
8 INSERT OR REPLACE INTO dim_product VALUES ('A-1', 12.90, 8); -- %47
7
9 INSERT OR IGNORE INTO dim_product VALUES ('A-1', 99.90, 1); -- %
JIlJE Sus
10
11 —— iR SE T Car A mD
12 INSERT INTO dim_product VALUES ('A-2', 15.00, 3)
13 ON CONFLICT (sku) DO UPDATE
14 SET price = excluded.price,
15 stock = dim_product.stock + excluded.stock;
SCIEESR
sku price stock i)
A-1 12.90 8 #% REPLACE &%, /GEHAY INSERT OR IGNORE 434
A-2 15.00 8 price B9 15, stock=[R5+#3=8

5245l 4-6 - UNION BY NAME: 5 ARtEEH

1
2
3

SELECT * FROM (SELECT 'x' AS a, 1 AS b)
UNION BY NAME
SELECT 'y' AS a, 2 AS c;

53
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a b c
y NULL 2

X 1 NULL

TRKAIZIB A NULL ——IXTEEFH " REMAESEIE R T .

4.10 FEIMGE

iBiEnE fERAY R

BJi% SELECT / SELECT [F& 1f SQL M EETEBREIE, GEE
* EXCLUDE / REPLACE FESFIHF

COLUMNS (*) +lambda X—itF I EIFRIEE

GROUP BY ALL / ORDER BY ALL TESHHHEE

USING SAMPLE HRIR" i —AR" KR

INSERT BY NAME / UNION BY NAME FEAREIBEERIEE

INSERT OR REPLACE / ON CONFLICT upsert

QUALIFY BORERTIE, FREFEHR
CREATE OR REPLACE FIESHATHI DDL

EES. ®AH{3IEEM MR SR

ISE—MFIETE: SIRES SQL REEI"REESRANIZRIRIZRE", DuckDB Z¥HF
—MEEREILIEEE.

ahF

1. B3 USING SAMPLE 500 F—IEHR sales H9EUES#, BF USING SAMPLE 0.1% Lb&k.

2. 5—f) SQL: 587X (region x category) & GMV FIITE%L, GROUP BY ALL ; B
FNE—RES crour BY , (F=XH.

3. * REPLACE 1 sales EBHY amount PU=FH AN. status HE/N\SigH.
4. ¥IERRAIRFAEAYZR, F§ INSERT INTO ... BY NAME HRIZEUE.
5. F QUALTIFY IHEB N EFEMRSINREITE,
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56 5 B SiERBIR

KAIE

RKERE

HERERIME, SERBSSN = EEREE:

1. IEGRE: BYEIA VARCHAR 7, HEFFOLUIRERRIREHSE
2. M48E: BIGINT $#24A% VARCHAR, EHZRS N "BHISHR BILE FFRIERE", 185(E,;
3. Ffi#: Parquet B INT32 #1 DOUBLE HYE4eR7TE2AE.

KREFTEIRIE DuckDB HREIR S, SIRTCHIRERB SN VARIANT 8,

5.1

w N =

© 00 N O v b

T 11T "~ ~T1 71 1T

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

SRS

DuckDB k7

— %

| F— %#: TINYINT(8) SMALLINT(16) INTEGER(32) BIGINT(64)
HUGEINT(128)

|  EfF5: UTINYINT USMALLINT UINTEGER UBIGINT UHUGEINT
L— J%ri: FLOAT(REAL,4) DOUBLE(8)

L— 5E: DECIMAL/NUMERIC(p,S)

L— UBIGINT %itth -~ HUGEINT

TR

F— VARCHAR / STRING / TEXT (UTF-8, ZN&KJEHESE)

L— CHAR(N) (25T VARCHAR, n & ZH%)

gk

L— BLOB / BYTEA / BINARY

H 35 15 ]

— DATE

— TIME

F— TIME WITH TIME ZONE (TIMETZ)
F— TIMESTAMP (IADAEE)

— TIMESTAMP WITH TIME ZONE (TIMESTAMPTZ)
L— INTERVAL

iR

L— BOOLEAN / BOOL

a5/ e

f— LIST<T>

b— STRUCT<k T, ...>

F— MAP<K,V>

— UNION<...>

F— ARRAY / T[n] GEKH4D

L— JSON / VARIANT

¥rz¢ & uuID

F— ENUM

L— uuiD

NULL

BEELRIEERRIRATEE:

1

SELECT DISTINCT data_type FROM duckdb_types() ORDER BY data_type;
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5.2 H{EHE
5.2.1 BE=x0%

e
TINYINT
SMALLINT
INTEGER
BIGINT
HUGEINT
UTINYINT
USMALLINT
UINTEGER
UBIGINT

UHUGEINT

-4
df

N

16

EEE
-128 ~ 127
+32767
+2.1e9
19.2e18
+1.7e38
0~255
0~65535
0~4.29e9
0~1.8e19

0~3.4e38

Al

INT1, INT8

INT2, INT16

INT, INT4, INT32, SIGNED
INTS8, INT64, LONG

INT128

HUGEINT BYfHE: H57E Python/R BA=4(F bignum (M, EREHAREEEERHK
2, BT JavaScript KISHHEEEXR.

1 SELECT 2::BIGINT, -3::HUGEINT, 18446744073709551615::UBIGINT + 1;

TEEMGEHAIRE:

1 SELECT 2147483647::INTEGER + 1;
2 -- overflow Error:

overflow in addition of INT32

ERETntii BMRFRIEARE, JLUEIERRREFE:

1 SELECT 2147483647::BIGINT + 1;

522 FZFA Vs ER

1 SELECT 0.1::DOUBLE + 0.2::DOUBLE;

)

2 SELECT 0.1::DECIMAL(10,2) + 0.2;

DECIMAL 2EAVIEfRIEEE

-- OK

-- 0.30000000000000004 (¢ — il iz

-- 0.30 CHutHlksm)
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CREATE TABLE orders (
id BIGINT,
price DECIMAL(12, 2), -- Mgt 12 f7, 2 B
tax DECIMAL(8, 4)

M

INSERT INTO orders VALUES (1, 19.99, 1.2000);
SELECT price * quantity FROM ...;

0 N O v AW N R

HEEIRTR: DECIMAL BUERLL DOUBLE 18, EAEERBMA TS (FlUNRETE. 1
BEFSIHFME) AYAH DOUBLE EB1fR; WREEL. B, M1&54H DECIMAL,

DuckDB B9 DECIMAL 3z35%! DECIMAL(38, x) (PIEBM small/int64/int128 EEhiEiRFiEss

E) .
5.2.3 H{E55%(E

1 SELECT 'nan'::DOUBLE AS nan, 'inf'::DOUBLE AS inf, '-inf'::DOUBLE AS
ninf;
72 SELECT isnan('nan'::DOUBLE), isinf('inf'::DOUBLE), isfinite(1.0);

RERHUEEI NaN 5 NULL B91TAARR: sum(O 2B NULL, {8 NaN 554ER. B
sum(CASE WHEN NOT isnan(x) THEN x END) Qtﬂﬂo

5.3 FfFeRIEE
5.3.1 VARCHAR 2ff—i%Ii ({BARHNLE)

DuckDB EB VARCHAR . STRING. TEXT EF—/ZKFA, cHAR(n) B n & Z2RE:
1 SELECT 'abc'::VARCHAR, 'abc'::STRING, 'abc'::TEXT, 'abc'::CHAR(10);

DuckDB PAIEBXI=FHFERIE 7 L1L -

o IEFFHRAE: <12 FONEFREEFTIINEE, AFEIgEEE;

o EEEM/FHESR: ESESNFIRILIRKESS.

IXREE T 794+ DuckDB BB VARCHAR HIMEREE BEHVESAOYF, B394 WIR—FIR
JUINEBUE, ENum EBE; MNRFEMSINJOIN, EEMAL INTEGER CIREE,

5.3.2 BRI RERENES

1 SELECT

2 Tength(' buckpB ') AS Ten, -- 8 (HEHD
3 upper('duck") AS upper, -- DUCK

4 Tower ('DUCK") AS Tower, -- duck

5 trim(' DuckDB ') AS trimmed, -- DuckDB

6 Tpad('7', 3, '0") AS padded, -- 007

7 substr('abcdef', 2, 3) AS sub, -- bcd


af://n89
af://n94
af://n95
af://n106

concat('a', '-', 'b") AS cat, -- a-b

string_split('a,b,c', ",") AS parts, -- ['a','b","'c"]
10 strpos('abc', 'b") AS pos, -- 2
11 replace('a-c', '-', '_") AS rep, -- a_c
12 regexp_extract('x-42"', '(\d+)', 1) AS num, -- 42
13 starts_with('duckdb', 'duck') AS sw, -- true
14 contains('duckdb', 'db") AS cont, -- true
15 printf('%05.2f"', 3.14159) AS fmt; -- 03.14

jE&: substr/substring £ DuckDB F2 1-based 35| (5 PostgreSQL—&) , &
EITFRLIESHY 0-based,

5.3.3 Unicode MRS ICU B

AANFFFRRAURF T/BRNE, FERESIR AR, MNSEHR (WEE R, tEHIE
i) BY, D0 ICUFTRR:

1 INSTALL 1icu; LOAD ficu;

2  SELECT lower('Istanbul' COLLATE tr) AS tr_lower; -— EHEER
3 SELECT * FROM t ORDER BY name COLLATE NOCASE; -- RXAHRNEGHE?

DuckDB 1.5 #23g UTF-8 4MEf Y KEAZPEM, BMFEAINE ICU tBREIEGIRZ =1
F&F (emoji. PNEF) .

5.3.4 BLOB Zi#i#l

1 SELECT 'hello'::BLOB AS b, encode('hello') AS b64, decode('aGVvshG8=")
AS raw;
2 SELECT octet_Tlength('\x00\x01'::BLOB) AS nbytes;

BLOB 377 protobuf, EHRRIFRIAFT. pickle #iz%. REBNARGFALIEENSR (B4R
STAEREE) .

5.4 WX (ER, hES)

DuckDB RIRTFEIZEBISESXITF PostgreSQL, (B 7 —LE4Hs,

E i) ax BE B+
DATE *-B-H x 2026-09-17
TIME —XHAIRTZI = 14:30:00.123456
TIMETZ Izl + X > 14:30:00+08
HER + B3zl (Fohd 2026-09-17
TIMESTAMP 1}&*&\
X) 14:30:00

= Al AY Y 5 V]
TIMESTAMPTZ H;?TETIEH,N (A 1RFD AEB UTC + BT

59


af://n110
af://n115
af://n119

Zend ax BE =
B/ =7t

INTERVAL inpEEE i INTERVAL 1 MONTH

5.4.1 TIMESTAMP vs TIMESTAMPTZ: AR[&EX%!

1 SELECT '2026-01-01 12:00:00'::TIMESTAMP; - K LA AP. "EHBIER 12
R, BRSNS Rh

2 SELECT '2026-01-01 12:00:00+00'::TIMESTAMPTZ; -- WA uTC WAl 12 A
BEFRER

s R4

WEERERTE (TR, BHE. B4) TIMESTAMPTZ

RBITXIENANSSATE (Bl HENEZR EAY 09:00") TIMESTAMP

REZHERE (Ha0EmE") DATE

HICHRE 90% RYAYBIFERMIZ A TIMESTAMPTZ ; A TIMESTAMP HUENAREEE
X, B/ XYRITHIMRTE.

542 X5 RR
1 -- BF/WESENEK
2 SELECT current_setting('Timezone');
3 SET Timezone = 'Asia/Shanghai';
4 SET TimezZone = 'UTC';
5
6 -- i
7 SELECT '2026-01-01 12:00:00+00'::TIMESTAMPTZ AT TIME ZONE
'Asia/Shanghai’;

sessionif X HENE TIMESTAMPTZ IS5, AXEERNZBEAER UTC (&,

5.4.3 FFHR A : R

1 SELECT

2 strptime('2026/09/17"', '%Y/%m/%d") AS d,

3 try_strptime('not-a-date', '%Y-%m-%d') AS d_bad, --
NULL T ANHREs

4 '2026-09-17": :DATE AS castl,

5 '2026-09-17T14:30:00Z"' : : TIMESTAMPTZ AS cast2;

6

7 --dd/mm 5 mm/dd B strptime FEHEE

8 SELECT strptime('03/04/2026', '%d/%m/%Y') AS eu_style; -- 2026-04-03
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strptime BYEREE:

7 aX 7 aX

%Y tfiva== %H 24 /N

%y [5{ivi=s %I 12 /N

%m )= %M va)

%d H %S b

%3 —EFPEILR %F/%.f R INEER
%z A X {w# (+0800) %z X%

%p AM/PM %U / %w [B#41

%A /%a 2R (/) %8 / %b B#h#

5.4.4 BE 3R B

1 SELECT strftime(now(), '%YFE%MH%IH %H:%M:%S") AS cn_fmt,

2 strftime(now(), '%A') AS weekday,
3 DATE '2026-01-01" + INTERVAL 30 DAY AS plus30,

4 age(TIMESTAMP '2026-12-01', TIMESTAMP '2026-01-01') AS diff;

5.4.5 IREVSAYE4EE

1 SELECT

2 date_part('year', now()) AS vy, -- B extract(year from
now())

3 date_part('month', now()) AS m,

4 date_part('dow', now()) AS dow, -- 0=/1H (PostgresqL i&
S0

5 date_part('isoyear', now()) AS isoyear,

6 date_part('epoch', now()) AS unix_ts, --

7 date_trunc('hour', now()) AS hour, -— AR /N

8 date_trunc('week', now()) AS week_start,

9 Tast_day(now()) AS month_end;

SCRRRRIN : fIR/)N\ET/RAVIRFERY, A date_trunc('hour', ts) 4RL'HTIEAE", Lb

GROUP BY EXTRACT(...) REBBRZBHZHIE,

5.4.6 INTERVAL [I=/92

INTERVAL EBER=/"FEZ: months (B) . days (X) . micros (5f)) . BiIFASE5E)
Hitl
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1 -- B 252 (1.5.5) : M s gt KIH—1k, 4552 TRUE

2 SELECT INTERVAL 1 MONTH = INTERVAL 30 DAY; -- true

3 SELECT INTERVAL 1 MONTH = INTERVAL 31 DAY; -- false

4 SELECT INTERVAL 1 YEAR = INTERVAL 12 MONTH; -- true

5 SELECT INTERVAL 1 DAY = INTERVAL 24 HOURS; -- true

6

7 -— A EE"mEEME"EESCR R !

8 SELECT DATE '2026-02-01' + INTERVAL 1 MONTH; -- 2026-03-01 (iZHJJiH)
9 SELECT DATE '2026-02-01' + INTERVAL 30 DAY; -- 2026-03-03 (#%R%D
XHEXH:

o [LERAT, DuckDBiBH#% 30 k. %k 365 FITERAEIIATS, FFLA 1 MONTH =

30 DAY A true;

e BZEAT, + INTERVAL 1 MONTH FEBABIEX (T MBE—X) , + INTERVAL 30
DAY EXEIENX.

FRLA: #835A"30 K"StE INTERVAL 30 DAY, IBEIX"FTMNBE—XK"#ME INTERVAL 1
MONTH , FRERIERAIEGHEE—ZIMEK (A0_LHIAY 3-01 vs 3-03)

BEEA:
1 SELECT now() - INTERVAL 7 DAY AS week_ago,
2 now() + INTERVAL 3 HOUR AS later,
3 INTERVAL (Xx) DAY AS dyn, -- <- EMIEE
4 to_days(30) AS i2; --

to_days/to_months/to_hours %%

5.4.7 %Rk EIES

SELECT * FROM generate_series(DATE '2026-01-01', DATE '2026-01-10",
INTERVAL 1 DAY) AS t(d);

-- ZEf T

SELECT unnest(generate_series(DATE '2026-01-01', DATE '2026-01-10",
INTERVAL 1 DAY)) AS d;

*NREES (BR%EER) RISHERX:

1
2

O 00 N O v &~ W

WITH cal AS (
SELECT unnest(generate_series(DATE '2026-01-01', DATE '2026-06-
30", INTERVAL 1 DAY)) AS d

Vg
daily As (

SELECT order_date, sum(amount) AS gmv FROM sales GROUP BY 1
)

SELECT cal.d, coalesce(daily.gmv, 0) AS gmv
FROM cal LEFT JOIN daily ON cal.d = daily.order_date
ORDER BY cal.d;


af://n247

5.4.8 EREIRCE

i

A DXEEEL

FrrER A
HEFriEiIR

Br/EW

AT R
BTEELSIA

BETWEEN 15

7

bE

#HEIEE 8 AT

'2026-1-2" < '2026-1-10"
73 false (FEEFF)

ES/RRS/ING

—KIEEIESEEE COPY &k
g

iz =k

5.5 BOOLEAN 5 NULL

1 SELECT true, false, NULL::BOOLEAN;
7 SELECT NOT true AS n, true AND false AS a, true OR NULL AS o0;

5.5.1 =(EiZiE (SSWIBRR)

Tkt
NULL = NULL

NULL IS NULL

NULL IS NOT NULL

'x"' = NULL

NULL AND true

NULL AND false

NULL OR true

NOT NULL

IGE: WHERE col <> 'abc'

LEE) .
LME NULL BOERES:

SR

S

%—H TIMESTAMPTZ , HEIZ
B SET TimezZone

FA DATE 358!, & 1pad #=E

TIMESTAMPTZ DREBRLIER; kiR
A TIMESTAMP 7% UTC

FH try_strptime / try_cast

B¥FXE >= d AND < d+1

NULL (&£ TRUE! )

TRUE

FALSE

NULL

NULL

FALSE

TRUE

NULL

£iRE col Is NULL 91T (FALEEE NULL, #i WHERE
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1 SELECT coalesce(NULL, 0) AS c, --0
ifnul1(NULL, 'n/a') AS i, -- n/a (coalesce M ZHfi
5)
3 nullif(a, b) AS n;  -- a=b WfIR[F NULL

B NULLIEENFEIEE 7 &,

5.6 ENUM 5 UUID

5.6.1 ENUM
1 CREATE TYPE mood AS ENUM ('sad', 'ok', 'happy');
2 CREATE TABLE person (name VARCHAR, current_mood mood);
3 INSERT INTO person VALUES ('Alice', 'happy');
4 -- INSERT INTO person VALUES ('Bob', 'angry'); -- i
5
6 SELECT enum_range(NULL: :mood) ; - FIHETA BUE
7 SELECT enum_first(NULL::mood), enum_last(NULL::mood);

ore: TFAEEE (NS0 UINTEGER 4%3) . BHLEAR(E.

TR I—ETEVEEZ ALTER TYPE mood ADD VALUE 'excited'; (DDL) ,

T ZBHRAFR ENUM: SEUESIREIRMWAT (ANWSSIREES) . A VARCHAR RiELF
#HP, RiIk, REREEESXRSN (W2, KE) , ENUMAERRE(L.

5.6.2 UUID

1 SELECT uuid() AS generated, 'aOeebc99-9cOb-4ef8-bb6d-
6bb9bd380all': :UUID AS u;

UUID 759 128 {i1, EY VARCHAR(36) &—¥LA_EZS(a],

5.7 REXE! (FREE
SEKIR DUCDB WML, 5 11 WET I, KEEA—ENEIR:

1 SELECT

2 [1, 2, 3] AS a_list,

3 {'name': 'Alice', 'age': 30} AS a_struct,

4 MAP {'a': 1, 'b': 2} AS a_map,

5 unnest([10, 20, 30]) AS flattened;
SELECT struct_extract({'x"':1,'y"':2}, 'x') AS x; -1

2 SELECT (['x":1,'y':2]).y; -— 2 (B

3  SELECT list_transform([1,2,3], lambda x: x * 2) AS doubled; --
[2,4,6]

4 SELECT list_filter([1,2,3,4], Tambda x: x % 2 = 0) AS evens; -- [2,4]
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5.8 JSON 5 VARIANT (1.5 &)
5.8.1 JSON 35!

"{"a":1}'::3S0N 5 '{"a":1}'::VARCHAR HIXEI:

* JSON REIWREHFHEIE, N HSFIS;
REVERAFE=XER parse, FELIREE;
ISHBERRIIEEEM >, —>>.

=

SELECT '{"name":"Alice","tags":["a","b"]}'::IJSON AS j;
2 SELECT j->>"name' FROM (SELECT '{...}'::JSON AS j);  -- $ZEUNTFLI

JSON EEPSIANKE TERIT/ER: LEIHENEB AR TEXT 8K parse, B4 ETL
BFVEERE; BERTLA "7 JSON + ##1%5251",

5.8.2 VARIANT 38! (1.5 &)
VARIANT 2—f1EEARAEE: NS NMEYURFE. 85, HallBEaHRE.
FELE JSON EBUALES

o BHXEMTHAIRT,

o FEENMHIAZEATR, FERIFEER,;

o TIFEIENSEBUERTANER: REFRYLBEZAREEIBEHES5EE.,

1 SELECT '{"user":{"1d":1},"items":[{"Sku":"A","qty":Z}]}'::VARIANT AS

A

72 SELECT v.user.id, unnest(v.items).sku FROM t;

BINERBLURITRIRARE S A NME, SNFRIRAARAASIEF VARIANT , F JSON 3
Bl + json_extract REFEAITT (5 11 EiFR) .

5.8.3 JSON &Y

1 SELECT

2 json_extract(j, '$.a") AS val, -- B j->'a'

3 json_extract_string(j, '$.a') AS str, -- 8% j->>'a'

4 json_valid('{"a":1}") AS ok,

5 json_type('[1,2]") AS kind,

6 json_keys('{"a":1,"b":23}") AS keys,

7 json_array_length('[1,2,3]") AS n,

8 to_json({'a': 1}) AS gen,

9 json_group_array(name) AS agg; -- AN ISON #d

5.9 SEBYLER
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5.9.1 CAST

1 SELECT CAST('123' AS INTEGER); -- PRESVE
SELECT '123'::INTEGER; --
DuckDB/PostgresqQL &5

3 SELECT try_cast('abc' AS INTEGER); -— NULL TiiAREs: -
NULL

4 SELECT coalesce(try_cast('abc' AS INTEGER), -1); - R HEBGAE -
-1

A B5Ell (DuckDB 1.5.5) : DuckDB ASZIFHLHIEREERY TRY_CAST(X AS T
DEFAULT d) iBi%, SIREXER. BE"AWHIK"B—EF coalesce(try_cast(x
AS T), ERiME) .

SNEHIEIRIESIEN: 88 try_cast BIAHA cast, BR—RKIFHIERIEERS
Ae

5.9.2 [3UEEHEHENY

DuckDB £Eahf—Ltee ezt (/40 INTEGER — BIGINT, INTEGER —
DOUBLE) , (BA&MEIR/AIE N AREIAER (30 VARCHAR — DATE) , EEEEL
CAST,

MERIATIRE:
1 SELECT typeof(l + 1.0) AS t; -- DOUBLE
2 SELECT typeof([1,2]) AS t2; -- INTEGER[]

typeof() REIHFENE—TH.

5.10 5 Python/Pandas/Parquet AJSS$BINFHE

pandas
DuckDB Python Parquet
(numpy)
BOOLEAN bool bool BOOLEAN
TINYINT ... ) :
int int8/16/32/64 INT8/16/32/64
BIGINT
HUGEINT int object FIXED_LEN_BYTE_ARRAY
UBIGINT & . . - .
) int uint* INT(bit-width, unsigned)
unsigned
FLOAT float float32 FLOAT
DOUBLE float floate4 DOUBLE
DECIMAL(p,s) Decimal object DECIMAL / INT32/64
VARCHAR str object BYTE_ARRAY (UTF8)


af://n359
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DuckDB

BLOB

DATE

TIME

TIMESTAMP

TIMESTAMPTZ

INTERVAL

uuibD

LIST

STRUCT

MAP

Python

bytes
datetime.date

datetime.time

datetime.datetime

datetime (tz-
aware)

timedelta

uuid.UuUID

list

dict

dict

5.11 BRI R(ESCH
1. EE@/?I‘&EINTEGERIBIGlNT tJFﬁVARCHAR( ?‘3‘?& %ﬁﬁék) ;

2. £%iM DECIMAL, /% DOUBLE;
3. [EA TIMESTAMPTZ, [RIE(FEIRMIERAHE;

4. INEEEY . IRA/iRE € {0,1} FB BOOLEAN ;

pandas
(numpy)

object
datetime64[ns]

object

datetime64[ns]

datetime64[ns,
tz]
timedelta64

object

object / Arrow
list

dict-like

dict

Parquet

BYTE_ARRAY
DATE
TIME

TIMESTAMP
(isAdjustedToUTC=false)

TIMESTAMP
(isAdjustedToUTC=true)

FIXED_LEN_BYTE_ARRAY(16)

LIST

STRUCT

MAP

AZL <100 B3 TINYINT/SMALLINT (2852

DuckDB fAEMLIL, (BRERILEEE DM, Parquet BtEER)

5. SBHNESFHE: B8 ENUM ik + AR,

6. LEIBMLEIR: (L5TIRANEES); SFEAREIR. B schema SREEML, B

JSON/VARIANT;

7. S A\H try_cast: FO]15% NULL, tBAREFEEHTS LM
8. BUBE{E{REE 15 {S/h81: ROUND / DECIMAL #5E#H/NE,

LHlES

Scf5l 5-1 - £ENZ iz DOUBLE &2 DECIMAL

1 SELECT 0.1::DOUBLE + 0.2::DOUBLE
2 (0.1::DECIMAL(10,2) + 0.2)

float_sum

AS float_sum,
AS dec_sum;

dec_sum
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float_sum dec_sum

0.30000000000000004 0.30

TSR, B, NME—EF pecivaL ; RERIFITE/M S I4SIEA A DOUBLE

SEfl 5-2 - PEERRIR IR

1 SELECT try_cast('abc' AS INTEGER) AS failed,

2 coalesce(try_cast('abc' AS INTEGER), -1) AS fallback;
failed fallback

NULL -1

BUEIREST: DuckDB A3 try_cast(x AS INT DEFAULT -1), FB coalesce !

JF&.
3£l 5-3 - BERIFE"EXR", A"1=6{E"

1 SET TimeZone = 'UTC';

2 SELECT TIMESTAMP '2026-01-01 12:00:00'::TIMESTAMPTZ AS utc;
3

4 SET TimeZone = 'Asia/Shanghai';

5 SELECT TIMESTAMP '2026-01-01 12:00:00'::TIMESTAMPTZ AS sh;
utc sh

2026-01-01 12:00:00+00 2026-01-01 12:00:00+08

IR XERMEFRR—RZ (RAE5RE, B IFHES BRI
12:00)
HIF'RA—HZAARER BXASE:

1 SET Timezone='UTC'; SELECT TIMESTAMP '2026-01-01
12:00:00+00"': : TIMESTAMPTZ; -- 12:00+00

2 SET Timezone='Asia/Shanghai'; SELECT TIMESTAMP '2026-01-01
12:00:00+00"': : TIMESTAMPTZ; -- 20:00+08

SEfj] 5-4 - INTERVAL By"ELE"5"iER "R EIEX

1 SELECT INTERVAL 1 MONTH = INTERVAL 30 DAY AS a, -- true

2 INTERVAL 1 MONTH = INTERVAL 31 DAY AS b; -- false

3

4 SELECT DATE '2026-02-01' + INTERVAL 1 MONTH AS ml, -- 2026-03-01 (H
ip)

5 DATE '2026-02-01"' + INTERVAL 30 DAY AS m2; -- 2026-03-03 (K

HO


af://n501
af://n512
af://n524

a b m1 m2

true false 2026-03-01 2026-03-03

SCf5l) 5-5 - JSON {REVEIFFHS LS

1 SELECT j->>'user' AS u,
2 json_extract_string(j, '$.user') AS fn
3 FROM (SELECT '{"user":{"name":"Alice"}}'::JSON AS j);

5.12 REEE
» DuckDB fUZREUAZ = PostgreSQL XiAg + FEEAIHRESEEY + ]SON/VARIANT;
o BHBERS/ZMS/128 (I=F"mk; SHFA DECIMAL;
* TIMESTAMP FRYX. TIMESTAMPTZ 7FERET UTC, HBASENSSA TIMESTAMPTZ;
e INTERVALHI=5E (R/R/HR) ~2EHER, XRSHARR bug;
* A try_cast NXJIEEUE, typeofQ IEIlRE!;
o FLEEMEURNICERSTIL, EURAF JSON/VARIANT,

shFE>

1.8 sales.created_at FER=FZEEINBIEH, B TIMESTAMP 5 TIMESTAMPTZ B9
mHER:

1 SET TimezZone='UTC';
72  SELECT created_at::TIMESTAMP, created_at::TIMESTAMPTZ FROM sales
LIMIT 3;

2. B—MRERYIRE: date_trunc('week', order_date) +SUM(amount),

3. {8 generate_series 4hY 2026 FF2FHG, 5 sales f LEFTJOIN, ¥,HIREH
EMVBEE,

4. try_cast j&@o~: B8 'abc' HIFIZREE INTEGER FiREE.

5. €U# CREATE TYPE order_status AS ENUM (...) , FHEE—IKER, BAIELEWNER

— BABSIREIIHSEERE N S
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== 7S =1 faran
B 6 5 X, NMESIRIEIHE
NS SQL 2—FE, BB DDL (BUBEENIES) FEmMIE., AETICWAEsdEE
LEHE. B, 5%

MZAiKE: CREATE/ALTER/DROP, FHRE5EMLAR, &3 (schema) RIFER. IGATER.
E. PAR DuckDB B"AHAFERS|" XML,

6.1 BliEE
6.1.1 EFiF%

1 CREATE TABLE employees (

2 id BIGINT,

3! name VARCHAR,

4 department VARCHAR,

5 salary DECIMAL(12,2),

6 hired_at DATE,

7 is_active BOOLEAN

8 );

T EUERAY SRR A :

1 CREATE TABLE employees (
2 id BIGINT,
3 name VARCHAR NOT NULL,

4 email VARCHAR UNIQUE,
5 department VARCHAR DEFAULT "R’
6 salary DECIMAL(12,2) CHECK (salary >= 0),
7 hired_at DATE DEFAULT current_date,
8 is_active BOOLEAN DEFAULT true,
9 PRIMARY KEY (id)

10 );

6.1.2 \NEifIgIEE (CTAS)

X2 DuckDB EREARERGIN, FE) OLAP R THIREEMNBILEK:

1 -- CREATE TABLE AS SELECT

2 CREATE TABLE dept_summary AS

3 SELECT department, count(*) AS headcount, avg(salary) AS avg_sal
4 FROM employees

5 GROUP BY ALL;

6

7 -- WEEPIT

8 CREATE OR REPLACE TABLE dept_summary AS SELECT ...;

9
10 -- fAENBGE, AEEA
11 CREATE TABLE IF NOT EXISTS dept_summary AS SELECT ...;


af://n0
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12
13 —- REBSEHAZHER
14 CREATE TABLE employees_copy LIKE employees;

BE: (TAS HRNRASBFRBERHLYRSER, WRFHEFREEIR, YRER

ALTER TABLE ... ADD PRIMARY KEY E{ff CREATE BER=FEHA.

6.1.3 mAYZE

1 CREATE TEMP TABLE scratch AS SELECT * FROM sales LIMIT 1000;
2 -- B{ CREATE TEMPORARY TABLE

R

o ETHENEE (connection) , EEKARIBE MR,
o REN WAL, HER;
o EETELER. L.

6.1.4 HENXHER (HLEBEEATER)

1 CREATE TABLE sales AS SELECT * FROM read_parquet('sales.parquet');

BiESEFSE 1 Ef OB EXHR—EE"ANE". (FErliEEERE FroM
read_parquet('sales.parquet') . REIAE—HEESHRETHN. SEFTEMS
RIBESNR, FEEYIURE.

6.2 £49: WA, MRS S

DuckDB SZHFAIZIR :
£95R -2 L
PRIMARY KEY ME— + JE=; FTF upsert &M, EREYIERS|
UNIQUE E—E; BT upsert
NOT NULL G El 2
CHECK FiAR, BAN/EFIRE

FOREIGN KEY %, {HDuckDB EXERFENFI, HoHEENFEY

6.2.1 EEAVESHER
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1 CREATE TABLE product (
2 sku VARCHAR PRIMARY KEY,
3 price DECIMAL (10,2)
R D)E
5
6 -- ME—PESREIREIAT
7 INSERT INTO product VALUES ('A-1', 9.9);
8 INSERT INTO product VALUES ('A-1', 8.8);
9 -- Constraint Error: Duplicate key "sku: A-1" violates primary key
constraint
KER:

1. E—4SWEIERS;
2. {8 DuckDB A& A EBE&ENEIZE B-Tree B3| (W 6.6 ) ;

3. BHETAMERARS ON CONFLICT (sku) DO UPDATE IR{HIMSSHIEMKIE.

6.2.2 CHECK 5 NOT NULL

CREATE TABLE orders (
amount DECIMAL(10,2) CHECK (amount > 0),
qty INTEGER CHECK (qty BETWEEN 1 AND 1000),
status VARCHAR NOT NULL

DE

INSERT INTO orders VALUES (-1, 1, 'x');
-- Constraint Error: CHECK constraint failed: orders

0 N O v D W N

TEEERS . CHECK ASREBIBANREERE. MTENESEHENRAR, ZikAR
BLR, EEAENEREREBAR (BEMA ETLIERITIR) .

6.2.3 E5EHE

1 CREATE TABLE daily_sales (

2 dt DATE,

3 region VARCHAR,

4 gmv DECIMAL(14,2),

5 PRIMARY KEY (dt, region)
6 );

£ OLAP B, SEATRERKRANERE (grain) "XMES — XKRE—ATRE—FK—
X,

6.3 [ZPREH
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O 00 N O v B W

10
11

12
13

ALTER TABLE employees ADD COLUMN manager_id BIGINT;
ALTER TABLE employees ADD COLUMN IF NOT EXISTS Tlevel INTEGER DEFAULT
1

ALTER TABLE employees DROP COLUMN manager_id;
ALTER TABLE employees DROP COLUMN IF EXISTS level;

ALTER TABLE employees RENAME COLUMN level TO emp_level;
ALTER TABLE employees RENAME TO staff;

-- R (ATRRRIE, FRIETED

ALTER TABLE employees ALTER COLUMN salary SET DATA TYPE

DECIMAL (14,2);

ALTER TABLE employees ALTER COLUMN department SET DEFAULT '"A4n';
ALTER TABLE employees ALTER COLUMN name DROP DEFAULT;

KRR : DuckDB 277FHY, ADD COLUMN EARZEITHUERIE (JLFH
BF) ; 18 DROP COLUMN / ¥ZEEY EEEIE FrIREfil ABANRNES., 47~ HiBRIAERN
IR EZMAR CTAS RIFRBEmD

AN W N R

CREATE OR REPLACE TABLE employees_new AS

SELECT id, name, salary, department FROM employees;
DROP TABLE employees;

ALTER TABLE employees_new RENAME TO employees;

6.4 HIFF5iE=

Ui D W N =

10
11
12

DROP TABLE IF EXISTS tmp_table;
DROP VIEW IF EXISTS v_top;

DROP TABLE IF EXISTS t CASCADE; —— [FI A R AR A e A

DELETE FROM sales WHERE order_date < DATE '2026-02-01'; -— SRR
DS

TRUNCATE TABLE staging; -- BER,

AN [ElE (DDL)

-- ME"AEIRIE "

BEGIN TRANSACTION;

DELETE FROM staging;

-- ¥#&J5 COMMIT, 75l ROLLBACK
COMMIT;

TRUNCATE J&F DDL, ARUMAFSIRIRRES, BER.

6.5 tH3y (Schema) : FEARMGRZIE

MEEXRLES, IEFEREESRRBEL. DuckDB iR schema:
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CREATE SCHEMA IF NOT EXISTS staging;
CREATE SCHEMA IF NOT EXISTS mart;

-- {Efi%E schema #%

CREATE TABLE staging.raw_events (id BIGINT, payload VARCHAR);
CREATE SCHEMA mart;

CREATE TABLE mart.daily_active (d DATE, dau BIGINT);

O 00 N O U1 »h W N B

T

10 SELECT * FROM staging.raw_events;

11 SELECT * FROM mart.daily_active;

12

13 —- HEBNERES ONBEREHIZD

14 SET search_path = 'staging';

15 SELECT * FROM raw_events; -- &fi##r#| staging.raw_events

16

17 -- B3/ Eins

18 ALTER TABLE staging.raw_events RENAME TO mart.raw_events; -- %

schema #3h (WA SZHE)
19 DROP SCHEMA IF EXISTS staging CASCADE;

TTEEEIR:
1 SHOW SCHEMAS; -— 8{ SELECT * FROM

duckdb_schemas();
2 SELECT * FROM duckdb_tables();
3  SELECT * FROM duckdb_views();
4 SELECT * FROM duckdb_columns();

6.5.1 IEFERY schema DB

HIRCERHMDE, £ DuckDB BE£iEMA:

schema A& S

raw / landing [RiasEith FREZLMERY Parquet/CSV BRETHIE]
staging B KAEVEIE BEaa. KERINPEER
intermediate HEE (FiE) SR ESBERNTEESR

mart AzE) = EMiRZR/API B9EEER

—&BARI pipeline:

1 CREATE OR REPLACE VIEW raw.events AS

2 SELECT * FROM read_parquet('events/*.parquet', union_by_name =
true);

3

4 CREATE OR REPLACE TABLE staging.events AS

5 SELECT

6 try_cast(user_id AS BIGINT) AS user_id,


af://n91

7 Tower(event_type) AS event_type,
8 try_cast(ts AS TIMESTAMPTZ) AS event_time,
9 json_extract_string(payload, '$.page') AS page
10 FROM raw.events

11 WHERE try_cast(ts AS TIMESTAMPTZ) IS NOT NULL;

12

13 CREATE OR REPLACE TABLE mart.daily_metrics AS
14 | SELECT

15 event_time: :DATE AS d,

16 count (DISTINCT user_id) AS dau,

17 count(*) AS events

18 FROM staging.events
19 GROUP BY 1
20 ORDER BY 1;

6.6 Z2|: DuckDB BYiSTRE

XZ1RZ M PostgreSQL/MySQL 381 SREY A BRIE AV,

6.6.1 DuckDB EXAAHI(ES B-Tree 5|

JREA:
e OLAP HifJ | FHELFE + BE, FEBAH;

o F#F + 17¢H + Zone Map (8MTAHRI min/max Fit) KAER" BT TXEUE"89E
=N

o BENEZELETR, £FAMBAIEEL B-Tree BiR (ENFIGEERS. TILIAEN) .
=il elE:

1 CREATE INDEX 1idx ON sales(amount);
2 —- EORALSI "Not implemented" EREAHSANIZ API 2 SEEGTEM

6.6.2 {REIERTiZ FIRY" DiE=R"

E% BE

RIS [ % (A coPy ... TO 5 ORDER

~— |\\__r:,t'u\/ ,% =
HREFISIERY BY) , Zone Map 43K

AREESEYITIE %5 ENUM B Ei9mE0 X =T hE
DXHEL A Hive aRBF (5 12F) , RAPSKX
. ESINEEIANTFEMA appender/HE4EHY; it OLTP £5

&R

ERFUHETIIR +F

wspaza DuckDB LI ART E51/2XF5| ( fts &)
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REERPLE: BHEARNAESRS|. BEETIE% (NBH) EAHIFEESA
Parquet B¢ DuckDB %, ik Zone Map BBk 90% HI1T4H.

<51
1 - B AN"HHWEF "M RE, e HINEREE RS IR R
2 CREATE OR REPLACE TABLE sales_sorted AS
3 SELECT * FROM sales ORDER BY order_date;

6.7 & (View)
6.7.1 TEBNE

1 CREATE VIEW v_region_gmv AS
2 SELECT region, sum(amount) AS gmv, count(*) AS orders
3 FROM sales
4 GROUP BY region;
5
6 SELECT * FROM v_region_gmv ORDER BY gmv DESC;
I

A=hEgdE, 8XERINHITERE SQL;
B BRI BERAIRITEUE;
A LAGER—HE JOIN, i,

6.7.2 {+ ARHRFARE vs ¥ILIRE/R

#

x i3

RRERNHE. SXERNTEEZ  HE

ITERER. FEERER = (CTAS) , = DuckDB RUSCISMHILATE]
RABHEE—ER SQL o ER e
1845 Bl TE—MaEmFREO * (HEH ETL E5E)

DuckDB tB5z#F PostgreSQL XUSHIMIMLINE (MRARA)

1
2
3
4
5

CREATE MATERIALIZED VIEW IF NOT EXISTS mv_region AS
SELECT region, sum(amount) AS gmv FROM sales GROUP BY region;

REFRESH MATERIALIZED VIEW mv_region;
DROP MATERIALIZED VIEW IF EXISTS mv_region;

WERRAASHE, FA CREATE OR REPLACE TABLE ... AS SELECT FifFIERBEPE],
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6.7.3 REIRYEEFELT

o MNERFIFIRIEENRIRE,; LEF Ao coLuMN FMEIARSERBE A (F CREATE

OR REPLACE VIEW) ;
o MMEMBBILAENIGATARA: CREATE TEMP VIEW ;
o MEHLIHRE, BRSNS EXN<3E) .

6.8 TTEIEEIA ("FSFhRAY

information_schema")

DuckDB #2t—%H duckdb_* BITTEHEREL, LLHRERY information_schema B4FF:

1 SHOW TABLES; -- B

2 SHOW ALL TABLES; -- BEHNER

3 DESCRIBE sales; -- FIEHRM (G SHow
COLUMNS FROM sales)

4 SHOW CREATE TABLE sales; -- SEREHRIEN)

5 SHOW TABLESPACE; -- FEfER

6

7 SELECT * FROM duckdb_tabTles() ORDER BY table_name;

8 SELECT * FROM duckdb_columns() WHERE table_name = 'sales';

9 SELECT * FROM duckdb_views();

10 SELECT * FROM duckdb_schemas();

11 SELECT * FROM duckdb_constraints() LIMIT 20;

12 SELECT * FROM duckdb_indexes();

13 SELECT * FROM duckdb_types();

14 SELECT * FROM duckdb_functions() WHERE function_name LIKE 'list%';
15 SELECT * FROM duckdb_settings() WHERE name = 'threads';

16  SELECT * FROM duckdb_extensions();

17 SELECT * FROM duckdb_databases();

18 SELECT * FROM duckdb_dependencies() LIMIT 20;

19 SELECT * FROM duckdb_temporary_files(); -- BEH spill Imicit

6.8.1 LRGN

1 -- 1) gkEAEEKR

2 SELECT

3 t.table_name,

4 t.estimated_size,

5 t.column_count,

6 t.index_count

7 FROM duckdb_tables() t

8 ORDER BY t.estimated_size DESC;
9
10 | -- 2) HERrEHLHEA
11 SELECT column_name, data_type, is_nullable
12  FROM duckdb_columns()
13 WHERE table_name = 'sales'
14  ORDER BY column_index;
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15
16
17
18
19
20
21

-- 3) GuitEEEAWLE VARCHAR 4l (BRFEBEI AT LAE $H)
SELECT table_name, count(*) AS varchar_cols
FROM duckdb_columns ()

WHERE data_type
GROUP BY table_name

ORDER BY varchar_cols DESC;

= 'VARCHAR'

6.9 ;¥ (Comments)

TEWREZER—A:

1
2
3
4
5
6

- BE
SELECT table_name,
SELECT column_name, comment FROM duckdb_columns() WHERE

LBFRMFIS M,

COMMENT ON TABLE employees IS 'fiLET¥dE, MHEESERY";
COMMENT ON COLUMN employees.salary IS 'Bifif#i, i CNY';

comment FROM duckdb_tables();

table_name='employees';

6.10 FTZ1TSESS: OLAP 5 OLTP B9=351
6.10.1 AEZEHBHL

OLTP ERFHERSE =2\ (3NF) , FEABRR HIEHRE".
OLAP (DuckDB FRERIHER) TalafER: BERED JOIN, HEEIR.

OLTP i&it

IRz, FESH
EESES

gy

=
P

uy

7
i
E—E

—fT S

DuckDB AINS iR

BUiERY,

EESSTENEIEEN

DuckDB (OLAP) i&it

ALAEERTUREELR, SRELERSE JOIN (DuckDB &Y
IEFRIERRIR)

HEBZAEM
ERETTRATHRIERE
—fIT— I REET

ERE, EEA—EEMEEMNELRTR. THHE: REE
BERSERER (0" RIHEFR") WEKRIELRE.

6.10.2 — 1 E{BSHIZERGIF

1
2
3
4
5
6

s.order_id,

CREATE OR REPLACE TABLE mart.order_wide AS
SELECT

s.order_date,
date_trunc('month', s.order_date) AS month,

s.region,


af://n202
af://n206
af://n207
af://n232

10
11
12
13
14
15
16
17
18

.category,
.status,
.amount,
.quantity,
.user_name,
.plan,

cC Cc C 0 nu nu on

.reg_date,

(s.amount / NULLIF(s.quantity, 0))::DECIMAL(10,2) AS unit_price
FROM sales s
LEFT JOIN users u USING (user_id);

COMMENT ON TABLE mart.order_wide IS 'iT#i553%, & H P 4EREE, %
order_date HEFETEE";

BRI SEETTR + EF—21E. EH DuckDB EEEHEERE", XMUNTE,

6.10.3 FINIRFEEEXIS?

MTREIREE RN, MWHIXEBEERF TN (BYIEREME) . ALMRITLUERS!
( ADD COLUMN ) TIAMBEIMERE,

BITRIER (BREUEINMISEN) IFEBEN——ERET Zone Map sERBISEIE. XHEN

{+2 ORDER BY B ABEKIEIRE,

LR
Ll 6-1 - LYREMSHINT (SEURIEIRSD)

CREATE OR REPLACE TABLE pk_demo (id INTEGER PRIMARY KEY, Vv VARCHAR);
INSERT INTO pk_demo VALUES (1, 'a');
INSERT INTO pk_demo VALUES (1, 'b');  --

constraint Error: Duplicate key "id: 1" violates primary key
constraint.

CREATE OR REPLACE TABLE chk (amount DECIMAL(10,2) CHECK (amount > 0));
INSERT INTO chk VALUES (-1);

Constraint Error: CHECK constraint failed on table chk with expression
CHECK((amount > 0))

SEfl 6-2 - CTAS ARHRLIR (BE)
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CREATE OR REPLACE TABLE src_pk (id INTEGER PRIMARY KEY, V VARCHAR);
CREATE OR REPLACE TABLE ctas_copy AS SELECT * FROM src_pk;

A W N R

SELECT (SELECT count(*) FROM duckdb_constraints() WHERE table_name

"src_pk') AS src_constraints,
5 (SELECT count(*) FROM duckdb_constraints() WHERE table_name

'ctas_copy') AS ctas_constraints;

src_constraints ctas_constraints

2 0

MR METE, YWREI{ CREATE TABLE ... (... PRIMARY KEY ...) BZEG

ALTER TABLE ... ADD PRIMARY KEY (...).
5cfll 6-3 - schema 7 ERIRIIMER

CREATE SCHEMA IF NOT EXISTS staging;

1
2
3 CREATE OR REPLACE TABLE staging.orders AS

4 SELECT order_id, region, amount FROM sales LIMIT 100;
5

6

SELECT count(*) AS staging_rows FROM staging.orders; -- 100

WEFANE: raw (B, BEXH) — staging (iEk) — intermediate (FRjE]) —
mart (RFEEEER) .

5cfll 6-4 - IGAYFRSZE5SA DDL

CREATE TEMP TABLE tmp_x AS SELECT 1 AS a;
SELECT count(*) FROM tmp_x; -- 1 GEEKMEHHERD

CREATE TABLE will_rollback (x INTEGER);

ROLLBACK;

SELECT count(*) FROM duckdb_tables() WHERE table_name =
'will_rolTback'; --0

1
2
3
4 BEGIN;
5
6
7

DDL 88EIRE DuckDB BI—AMLE (MySQL AE) . Xil"@%k + EauE""TLMEN—
NRFEE.

£ 6-5 - FURIRFETFTE, 1TRINFRKHE

-- B BT A
ALTER TABLE staging.orders ADD COLUMN note VARCHAR;

-- A"EE SR BN 2k G E G 2.
COPY (SELECT * FROM sales ORDER BY order_date)
TO 'sales_sorted.parquet' (FORMAT PARQUET, COMPRESSION ZSTD);

S U1 AW N
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6.11 FFIE

o CTAS 2 DuckDB BEEFEFIVERIIIN, CREATE OR REPLACE LLHIARSE,

o YJREHIFEEARIZ PRIMARY KEY/UNIQUE (ECH upsert) 5 CHECK (#IERE) ;
o FEMERZFSIBHIER DuckDB: A"HEFFME + DX + Zone Map"&1;

e schema %2 (raw/staging/mart) FFEIES DuckDB B ETL 175,

o MEATFHUE. WBEEH, SNEREVMURER,

duckdb_tables() / duckdb_columns() SRR ERENE.

shFES

1.#="schema: raw, staging. mart, 1% 6.5.1 BYf5IFEE—% pipeline,
2. 45 sales Ii— unit_price ZHEIE (amount / quantity) .

3. BIEE v_region_daily (XiF x HHAERRE) , SA/SEUEE CREATE OR REPLACE
TABLE t_region_daily AS SELECT * FROM v_region_daily XL(HENE—Z=iEN
%i[ﬂlo

4. 45—3KZRNN PRIMARY KEY FHUiH INSERT OR REPLACE HYRIER.

5. F duckdb_columns() it sales AR VARCHAR %I, BEMBLETTLAKIAY
ENUM,

T—=

57 5 EEEh —— 185, 8. HF. 25 NULL BEBA.
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5 7 &£ &#EigEhh

RNEFSSE SELECT AUittE., BMERELSIJLE SQL, hEIE—IESS 7.5 (NULL BaEBH)

5767 (BAGES14EE) .

7.1 —5% SELECT Y233

SELECT [DISTINCT] select_expr [, ...l
FROM table_expr [, ...]

WHERE condition

GROUP BY group_expr [, ...]

HAVING condition

WINDOW window_def [, ...]

QUALIFY condition

O 00 N O U1 A W N R

LIMIT n [OFFSET m];

ORDER BY order_expr [ASC|DESC] [NULLS ..

—— B g Rk
J -- 6. HF
—— 7.

ZENTIIFE (IESEEINFAR) ER LA 1-7, EEX—REeRRE "Ata

XEEA BRI " AYRIRE

7.2 1255 iEFERF RIS
7.2.1 BFER55E

1 SELECT
2 region,
3 amount,
4 amount * 0.9 AS discounted,
5 round(amount, 0)::BIGINT AS amount_int,
6 upper(category) || '-'" || status AS tag
7 FROM sales
8 LIMIT 3;
7.2.2 K& DISTINCT
SELECT DISTINCT region FROM sales;
SELECT DISTINCT region, category FROM sales; -- HELHE

FROM sales
ORDER BY region, amount DESC;
amount i KMK—4T

v A W N R

DISTINCT ON &£ PostgreSQL i&i%, DuckDB X#F

SELECT DISTINCT ON (region) region, order_id, amount

o

-- 4 region Hl

. BLEORES Top-1 58, B

JREC ORDER BY, I{XB;AEHERF QUALIFY row_number() OVER (...) =1 (510

=

=),
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7.23 EE25FEN

1 SELECT

2 TEET AS c,

3 1+2*3 AS calc,

4 now () AS ts,

5 current_date AS today,

6 current_setting('threads') AS threads,
7 version() AS ver,

8 uuid() AS random_id

9 LIMIT 1;

A A FROM Ay SELECT iR[El—17, XEMXEREAIF DL,

7.3 13iE: WHERE f=AK
7.3.1 LUENE RS

SELECT * FROM sales WHERE region IN ('fEZ4', "fE§');
SELECT * FROM sales WHERE category NOT IN ('EH');

1 SELECT * FROM sales WHERE amount > 500;

2 SELECT * FROM sales WHERE amount <> 500; -— AEEF (1= ATk
3 SELECT * FROM sales WHERE amount >= 100 AND amount <= 900;

4 SELECT * FROM sales WHERE amount BETWEEN 100 AND 900;  -- HIIX[f]

5

6

7.3.2 FFER AL

1 -- W/ AE/ER

2 WHERE name LIKE 'A%’ -- Bl A Pk

3 WHERE name LIKE '%DB%' -- A% DB

4 WHERE name LIKE 'user_' -- user + W MEEFFR

5 WHERE name ILIKE '%db%' -- RX KNS (Postgres %, DuckDB 3 #F)
6

7 -= BN GEFERRRT O

8 WHERE name ~ 'Au.*\d$' -- VCFE POSIX IEN]
9 WHERE name !~ 'test' -- AL

10 WHERE regexp_matches(email, 'A[A@]+@.+$')  -- E¥Eil

11

12 -- Hiik

13 WHERE starts_with(name, 'A')

14 WHERE contains(lower(name), 'duck')

15 WHERE ends_with(file_path, '.csv')
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7.3.3 TH/RESN TR
I RMNEENER: NoT > AND > OR, FKIZFIIESIBIREE:

uvr B W N R

-— falK: S¥ENTN (region="#Z%"' AND amount>500) OR status='C.5EH'

WHERE region = "f£7' AND amount > 500 OR status = 'B5EK'
-- Wi
WHERE region = "#£%' AND (amount > 500 OR status = 'B5%')

7.3.4 HEAZ NS EEREER

Ui D W N

-- X 18 WFIH T REUESE, TE R (sargable RN
WHERE strft1me(order_date, '%Y-%m') = '2026-03"'

- B e EBEXFMEE E
WHERE order_date >= DATE '2026-03-01' AND order_date < DATE '2026-04-
01’

-- B k. date_trunc JEELE
WHERE date_trunc('month', order_date) = DATE '2026-03-01'

SARGable JEM (Search ARGument ABLE) : KiIEAEILZSI/FRiHSELRTF "}E’,EJ
GIEFREE". B9 DuckDB ;&4 B-Tree, (BXMNENUKAETE——F|GOERIES
 Zone Map FiEBTEURE.

74 H{IFRS 5]

7.4.1 ORDER BY

O 00 N O v B W

10
11
12
13
14
15

SELECT * FROM sales ORDER BY amount DESC;
SELECT * FROM sales ORDER BY region ASC, amount DESC; -- %41, {Kik
ok

-- NULL FOHERIALE
SELECT * FROM t ORDER BY X NULLS FIRST;
SELECT * FROM t ORDER BY X DESC NULLS LAST;

-- HfE
SELECT region, amount FROM sales ORDER BY 2 DESC;

-- H#FREN
SELECT region, amount FROM sales ORDER BY abs(amount - 500);

-- Ducks: TR yIHT
SELECT region, category, sum(amount) gmv FROM sales GROUP BY ALL
ORDER BY ALL DESC;
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7.4.2 LIMIT / OFFSET [3B6B#

1
2

SELECT * FROM sales ORDER BY amount DESC LIMIT 10;
SELECT * FROM sales ORDER BY amount DESC LIMIT 10 OFFSET 20;

A OFFSET BXMNH 2L MEIBIAY: OFFSET 100000 BEEIFHT 10 517, FOTB
FA"EFR" (keyset pagination) :

uu A W N PR

.
SELECT * FROM sales ORDER BY (order_id, amount) LIMIT 20;

-- N (HE—0ifE— 1T a4k s

SELECT * FROM sales

WHERE amount < Tast_amount OR (amount = Tast_amount AND order_id
> last_id)

ORDER BY amount DESC, order_id

LIMIT 20;

743 XX EENZLIR
CLI EERBHLLIRRERE:

1
2

.maxrows 100 -— PRI HATEL
.limit 100 -- B34 SELECT i LIMIT

Python BRI .1imit(20).show() 8% .dfQ REiI%EE .arrow().num_rows,

7.5 NULL: EEWHAY bug K&
7.5.1 =EZEE>

RE 7#R

NULL = 1 NULL

NULL <> 1 NULL

NULL IS NULL TRUE

NULL IS DISTINCT FROM 1 TRUE (EEFESR)
1 -- ¥ BaEEE: NULL AT AR SRR

72 SELECT count(*) FROM sales WHERE status <> 'C.5';

3

4 -- IEMSIE

5 SELECT count(*) FROM sales WHERE status IS DISTINCT FROM 'C5gfk';
6 -- . WHERE status <> 'O%EA' OR status IS NULL
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7.5.2 B&HRES NULL

Ra NULL 1379

count (*) BT (B2 NULLTT)
count(col) 0O#EHE NULL
sum/avg/min/max Z2B& NULL

sum(col) &7 NULL B JREI NULL (F20! )
string_agg 720 NULL

1 SELECT count(*) AS rows, count(quantity) AS qty_nonnull
2 FROM sales;
3 -- WEARF - W quantity H NULL

FEEE NULL 24 0 4ME: coalesce(sum(x), 0).

7.5.3 NULL S5HEF/XE/Ei%E

o HEFAT ASC BATA NuLLS LAST (DuckDB RUBNARTEEERLEAR, BNERE) ;
e DISTINCT TANZA NULL 2HHER (REEE—)
e JOIN BT NULL = NULL ABKAZ, FRLA NULL 2 ARSMGHEe,

7.5.4 {18 NULL B9TEH

1 SELECT

2 coalesce(a, b, c, 0) AS first_non_null,

3 ifnullCa, 0) AS a_or_zero,

4 nullifca, '") AS empty_to_null,

5 CASE WHEN x IS NULL THEN '#lJ%' ELSE '"fH{4' END AS flag,
6 x IS NULL AS is_missing

7 FROM t;

7.6 V&N, BERFEREIEIR
7.6.1 £EEE

1  SELECT

2 7/ 2 AS int_div, -- 3 CEEER)

3 7/ 2.0 AS real_div, -- 3.5

4 7% 3 AS modulo, --1

5 2 A 10 AS power, -- 1024 GEE A 2 ARFEO
6 7 // 2 AS floor_div, --3

7 abs(-5) AS abs,

8

a' || 'b' AS concat -- 'ab'
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A ESQLE / WEHMEEEMIRE (70 Python3F7RE) . BEIRER, EVER—

MEEEIEF A amount / 3.0,

7.6.2 F{FRiAT
1 -- CASE WHEN (HrifE)
2 SELECT
3 CASE
4 WHEN amount >= 900 THEN '&'
5 WHEN amount >= 500 THEN '
6 WHEN amount >= 100 THEN '{&'
7 ELSE 'R’
8 END AS Tlevel
9 FROM sales;
10
11  -- {45 CASE
12 SELECT CASE status WHEN '©.%f]' THEN 1 wWHEN '©.k%' THEN 2 ELSE 3
END AS code FROM sales;
13
14 -- IIF (fAi)

15 SELECT iif(amount > 500, 'big', 'small') AS tag FROM sales;
16

17 -- COALESCE / NULLIF CHim#f)
1
7.6.3 HBILEIE safty
1 SELECT
2 CAST (amount AS INTEGER) AS cl,
3 try_cast('abc' AS INTEGER) AS c2, -- NULL
4 try_cast('abc' AS INTEGER DEFAULT -1) AS c3, -- -1
5 amount: : VARCHAR AS c4;

7.7 SiEHEFESHRE (FREEEH)

HIRZEI—SKPEESR, BMURLATIF:

1| -1 A2147

72 SELECT count(*) FROM sales;

3

4 -- 2) REH

5 DESCRIBE sales;

6

7 --3) BIL*%

8 SELECT * FROM sales USING SAMPLE 5;

9
10 -- 4) HAEH A
11  SELECT
12 min(amount) AS min, quantile_cont(amount, 0.25) AS p25,
13 median(amount) AS p50, quantile_cont(amount, 0.75) AS p75,
14 max (amount) AS max, avg(amount) AS mean, stddev(amount) AS sd
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15
16
17
18

19
20
21
22
23
24
25
26
27
28
29

FROM sales;

-- 5) KAFIIHUE 5 AR

SELECT region, count(*) AS n, round(count(*) * 100.0 / sum(count(*))
OVER (), 2) AS pct

FROM sales GROUP BY region ORDER BY n DESC;

-- 6) ERRMESAT
SELECT
count(*) AS total,
count(*) - count(quantity) AS miss_quantity,
count(*) - count(category) AS miss_category,
count(*) - count(amount) AS miss_amount
FROM sales;

-- 7) —#t describe (Python H)

Python ERy—profile:

1  duckdb.sql("FROM sales").describe().show()
g SQL:
1 SELECT column_name, data_type, null_count
72 FROM duckdb_columns() WHERE table_name='sales';
3 -- J¥: DuckDB ff] SUMMARIZE iE)HfRJ7d
4 SUMMARIZE sales;

SUMMARIZE /2 DuckDB HAMEFIER, BHE5IA
min/max/null/approx_unique/avg &4tit. RERSFUBERNE—ZHEE.

7.8 FEiEAI]
7.8.1 FROM BiyF&Eif] ((RER)

1 SELECT t.region, t.cnt
2 FROM (SELECT region, count(*) AS cnt FROM sales GROUP BY region) AS t
3  WHERE t.cnt > 30000
4 ORDER BY t.cnt DESC;
3,
7.8.2 WHERE BBRYF&if
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-- IN
SELECT * FROM sales

-— EXISTS GHEFHEM, H NULL i X HE %4
SELECT * FROM sales s

N OO v AW N R

u.plan = "®&M");

8

9 - MHXRTEMN EATHIT X, TR

10 SELECT s.order_id,

11 (SELECT plan FROM users u WHERE u.user_id = s.user_id) AS

plan
12 FROM sales s;

TERERT -

* IN (THW) SWINHRELIRMAER (semijoin) , BHEIRIEE;

e NOT IN BE|FEHE NULL SIREIFER (LHEM) . A NOT EXISTS BR

£,
o EXFEIERETFEIF LT DuckDB 186X (decorrelate) , {BERE
BEE,

7.9 EHBITHREES
A=

1 round(x, n) ceil(x) floor(x) trunc(x) abs(x) sqrt(x) TIn(x)
Tog2(x) exp(x)

2  power(a,b) mod(a,b) sign(x) greatest(a,b,...) Tleast(a,b,...)
random() setseed(0.42)

FiIh

1 Tlength(s) upper(s) Tlower(s) trim(s) Tltrim/rtrim T1pad/rpad
substr(s, from, Tlen)

2 concat(a,b,...) concat_ws(sep, ...) string_split(s, sep)
string_to_array

3  strpos(s, sub) contains(s, sub) starts_with ends_with replace(s,

from, to)
4 regexp_extract(s, pat, grp) regexp_replace regexp_matches
regexp_split_to_array

5 md5(s) sha256(s) encode(b) decode(s) format('{}', x) printf('%d’

x)

WHERE user_id IN (SELECT user_id FROM users WHERE plan = '"{h');

WHERE EXISTS (SELECT 1 FROM users u WHERE u.user_id = s.user_id AND
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=)

1 now() current_date current_timestamp today()

date_part(part, ts) date_trunc(part, ts) strptime(s, fmt)

strftime(ts, fmt)

age(a, b) date_diff(part, a, b) epoch(ts) to_timestamp(x)

4 greatest/least (tha]fHTHa])

FH/=E

1 coalesce() ifnull() nullif() 1iif() CASE WHEN 1isnull(x)

try_cast()

ScfliELs
Sefill 7-1 - <> S1ENEEE NULL (SE)
SEiE—HE NULL:

1 CREATE OR REPLACE TABLE t_null AS SELECT * FROM sales;

2  UPDATE t_null SET status = NULL WHERE order_id % 10 = 0; -- 2 JiIfTE

N NULL
SILERFN S A
1 SELECT count(*) AS total,
count(*) FILTER (WHERE status <> 'U35%') AS

ne_rows,

3 count(*) FILTER (WHERE status IS DISTINCT FROM 'E5%E') AS
distinct_rows,

4 count(*) - count(status) AS
null_rows

5 FROM t_null;

total ne_rows distinct_rows null_rows

200000 119834 139834 20000

HE 2 BT (IEFEF NULLITE) # <> JsisE 7. F IS DISTINCT FROM A RIEFRE

i,
S5l 7-2 - iR TA: OFFSET vs keyset
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1 -- OFFSET CEE[EE 10 H47)
SELECT order_id, amount FROM t_null ORDER BY amount DESC LIMIT 5
OFFSET 100000;

-- keyset (H b—Jis/a—1TRMELRS:, RMiEE

SELECT order_id, amount FROM t_null

WHERE (amount, order_id) < (E—Ji#5 —4TH amount, order_id)
ORDER BY amount DESC, order_id LIMIT 5;

N o v AW

ERA 5 TP R EREER—E

order_id amount
6 149.51
7 936.82
8 211.29
9 454.61
10 207.65

ZIREFE"SE 1 " ZBAE: OFFSET BYKNTBETRIBE IR, keyset (B7E.

Scf5l 7-3 - SARGable: AEEFIGTEEREE

1 —- X 18 XFIME TIEH, Zone Map K&K

72 SELECT count(*) FROM sales WHERE strftime(order_date, '%Y-%m') =
'2026-03";

3

4 -- Bt EEXPIHGEE

5 SELECT count(*) FROM sales

6  WHERE order_date >= DATE '2026-03-01"' AND order_date < DATE '2026-04-

@Y g
(FIEPREIRFLER, BEEREHHIZEA row group., )

Scfill 7-4 - IRFPRERAIIULE

1 DESCRIBE sales; -- 1) 4w

2 SELECT * FROM sales USING SAMPLE 5; -- 2) BIL%
3 SUMMARIZE sales; -- 3) &yt
4 SELECT count(*) FROM sales; -- 4) M

7.10 FEIMGE

o SELECT BIBEIRRE # thiTlifirs, ZiEli~=E FROM—-WHERE—GROUP
BY—HAVING—SELECT—ORDER BY—LIMIT:

91
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o ILFURIF'SARGable": FEIEFIEARIMEBEEMELE;

e OFFSET i#PDRRE, A keyset 9IQ;

e NULL AR O BARETZHE: < & NULL, {5 IS DISTINCT FROM ;
e count(*) 5 count(col) A[E; sum() £ NULL3IR[E NULL;

o IREFEELHUERTSCA SUMMARIZE . DESCRIBE. USING SAMPLE ;

o /0 SQL RUEBERRRIE: / MNBHMSEE, Bk x / 1.0 FREEEINGER,

shF53

1. F SUMMARIZE sales BHIHHE, i amount NHEISHRAE.

2. FHBXRITRHS GMV, BEARXERESEEILIE 2026 F£3 A,

3. ¥ quantity J9 NULL B9472% (W0SREBEIE NULL, 5cF UPDATE /14 NULL 2k
) .

4. 3JtK: WHERE amount <> 500 5 WHERE amount IS DISTINCT FROM 500 £ NULL
AR TEER.

5. F keyset STRE—N"EXEE 5 TR (B8R 20 17, #% amount desc) "AYEIf,

-5

% 8 = BEENHEINEAR —— OLAP B9
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58 E RAS5DENER

OLAP RIATHZR TS UZATERSLETT",

8.1 REMAK

1 SELECT count(*) FROM sales;

REAEMIMERAIXEREL:

FEEXHAEHE.

-- 20 71T > 1 AT

1. AFESH: ABOREFECHEARSHAT (BHR) | SRR crour BY (ELUMIR
user_id 5H) RRIZATF. DuckDB £BEER (spil) , 5 17 E2HEAHSHE

o

2. HiTHRBL: DuckDB LIFDEIERIZMLIEREMBENREG, &EEFH (5 16 EHR

H) .

8.2 RSHYLS
8.2.1 Efikit

1 SELECT

2 count(*) AS rows,

3 count(amount) AS non_nulls,
4 count(DISTINCT user_id) AS users,

5 sum(amount) AS total,

6 avg(amount) AS mean,

7 min(Camount), max(amount),

8 median(amount) AS p50,

9 quantile_cont(amount, 0.95) AS p95,
10 quantile_disc(amount, 0.95) AS p95_exact_value,
11 stddev(amount), variance(amount),
12 skewness (amount), kurtosis(amount)

13 FROM sales;

Eho

count(x)

count(*)

sum / avg / min / max
median(x)
quantile_cont(x, p)

quantile_disc(x, p)

1588

3F NULL 178%

ArE1T4

WERE

2L (quantile_cont(x, 0.5) BI8)
EESAEL (FR(E)

B (RE—SEfRMFERE)

93
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& %88

stddev / variance HEANEE/ TS E
stddev_pop / var_pop BANREE/FE
skewness / kurtosis RE/IEE

quantile_cont vs quantile_disc: BIETERBEZEMEE (bLin [1,2] FPLELE
1.5) , EEREERFERNEME (1,21 (PAEGE 180 2) . "PI5 NIRRT E)" D4
BEM cont; M"E/MTREE"NA disc,

8.2.2jh{ll (Approximate) RS —— EBALIEEAFIE

HRE 10 247, REE"XNBRZONFRERRAF", BHEERRE. DuckDB 2
HyperLoglog &%l:

1 SELECT

2 approx_count_distinct(user_id) AS approx_users,

3 count(DISTINCT user_id) AS exact_users,

4 approx_quantile(amount, 0.95) AS approx_p95

5 FROM sales;

EREL i ==
approx_count_distinct(x) IFIEEEL (HLL) ~2% (B]E)
approx_quantile(x, p) R AL (t-digest/GK S84544) N
approx_top_k(x, k) WL Top-K $UR BfRER

EUREHNE: AEGAMN OEEEE) I#8 O(log), TTLMEXRNHZRFIAIE
#.
HANZS: UV &it. BEERYRSZ IP 3,

1 -- HEXKE GEORALFE =1N350
2 SELECT approx_count_distinct(user_id, 0.01) AS uv FROM sales;

8.2.3 ZEITHN=MEZEXILL

-- (A) FHHEER
SELECT count(DISTINCT user_id) FROM sales;

-- (B) %t GROUP BY H count CHEFER, EAMLIFT + spill)
SELECT count(*) FROM (SELECT user_id FROM sales GROUP BY user_id);

-- (O &M
SELECT approx_count_distinct(user_id) FROM sales;

0 N O v AW N R
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251 (A f/IVHEHRRAL, (B) CESESERGFEARHER, (O ErLUEZIRE
&R, KERF.

8.2.4 FFR/EVAR S

1 SELECT

2 string_agg(category, ',") AS all_cats,

3 string_agg(DISTINCT category, '|') AS unig_cats,

4 string_agg(category, ',' ORDER BY amount DESC) AS sorted_cats,

5 Tist(user_id) AS user_list,

6 Tist(DISTINCT user_id) AS uniqg_list,

7 array_agg(amount) AS amounts,

8 histogram(region) AS region_hist,
-- MAP<fH, %>

9 sum(amount) FILTER (WHERE region="/E%") AS east_gmv

10 FROM sales;

FILTER FAI2 SQL NERN—XKER, RHERESEBMW:

1 SELECT

2 count(*) AS total,

3 count(*) FILTER (WHERE status = 'C.%ff") AS paid,

4 count(*) FILTER (WHERE status = 'C%mK') AS done,

5 sum(amount) FILTER (WHERE category='KE4") AS book_gmv,

6 round(100.0 * count(*) FILTER (WHERE status='C.52E') / count(*),

2) AS done_pct
7  FROM sales;

FILTER LV, sum(CASE WHEN ... THEN 1 ELSE O END) &, B{f{YEEgcsiFbht
1, SRMEES5H FILTER,

8.2.5 fh/RES
1 SELECT
2 bool_and(x) -- 4 true A true
3 bool_or(x) -- f£—H true B true
4 every(x) -- [d bool_and
5 FROM t;

8.2.6 #iit Titans: X SAE

1 SELECT

2 corr(amount, quantity) AS pearson_r,

3 covar_pop(amount, quantity) AS cov_pop,

4 covar_samp(amount, quantity) AS cov_samp,

5 regr_slope(y, x) AS slope, -— kAR
6 regr_intercept(y, x) AS intercept,

7 regr_r2(y, x) AS r2

8 FROM sales;
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IXLLRRELLE DuckDB BEf SR EE R AIIRR S IHRFEDHT .

8.3 GROUP BY i\
8.3.1 S AHE NS

1 -- %%

2 GROUP BY region

3 -- &k

4 GROUP BY date_trunc('month', order_date)

5| -- B

6  GROUP BY 1, 2

7 -- ALL (HBIEHIERETD

8 GROUP BY ALL

9| -- HAE/FHE
10 GROUP BY GROUPING SETS ((region), (category), ()) -- UK

8.3.2 HAVING: iTiEpH%R

1 SELECT region, sum(amount) AS gmv
2 FROM sales

3 GROUP BY region

4 HAVING sum(amount) > 4_000_000

5 ORDER BY gmv DESC;

6

7 -- buckDpB FVFFE HAVING H{fH%I4
8 SELECT region, sum(amount) AS gmv
9 FROM sales
10 GROUP BY region

=
=

HAVING gmv > 4_000_000;

WHERE vs HAVING: WHERE EE&8dIET (A TIEE, ticH) ;| HAVING 7288
BRETIEE.

1 -- B i EIEEES (RBHEHE
SELECT region, sum(amount) FROM sales WHERE order_date >= DATE '2026-
03-01" GROUP BY region;

4 - R E: EREFAELE GRIERARRELRLES
SELECT region, sum(amount) FROM sales GROUP BY region HAVING region IN
("R,

8.3.3 Z9¢H: ROLLUP / CUBE / GROUPING SETS
XEMRRAEZE, — RS E S MRERNNMTSEITT.

1 -- ROLLUP: EZi/MI (region - region,category - &il)
2 SELECT region, category, sum(amount) AS gmv
3  FROM sales

96
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4 GROUP BY ROLLUP (region, category)

5 ORDER BY region NULLS LAST, category NULLS LAST;
6

7 -- CUBE: FrE4AM/NT

8 SELECT region, category, sum(amount) AS gmv

9 FROM sales

10 GROUP BY CUBE (region, category);

11

12 -- GROUPING SETS: Aiffffifi i Zmb LR

13 SELECT region, category, sum(amount) AS gmv

14 FROM sales

15 GROUP BY GROUPING SETS ((region), (category), (region, category),
0);

{$F GROUPING() X%"ESC NULL"S"/NA=4/9 NULL":

1 SELECT

2 CASE WHEN GROUPING(region) = 1 THEN 'A#fX’ ELSE region
END AS region_label,

3 CASE WHEN GROUPING(category) = 1 THEN '4#Bfhk’ ELSE category

END AS cat_label,
sum(amount) AS gmv
FROM sales
GROUP BY ROLLUP (region, category)
ORDER BY GROUPING(region), region, GROUPING(category), category;

N o v B

8.3.4 GROUP BY ALL gJinR

SELECT region, count(*) FROM sales GROUP BY ALL; -- 4
2 SELECT * FROM sales GROUP BY ALL; -- X EE
A RIT
3 SELECT *, count(*) FROM sales GROUP BY ALL; -- X FHLE
B S % SELECT * , row_number() OVER () FROM sales GROUP BY ALL tBA

7. FEEAET,

8.4 RSRILZHPEEH
8.4.1 fgPH—: sum itih

i

1 SELECT sum(id) FROM huge_table; -- # 1d J& INTEGER, sum £iiH
2 - gk B$RHA
3 SELECT sum(id::BIGINT) FROM huge_table;

DuckDB X3 sum(INTEGER) WEREREREARENE (S0 REAENEAE
HUGEINT) , {BE3{ CAST E&IRIEAIMIE.
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8.4.2 fEBH—: avg ROEEEBSE

1 SELECT avg(quantity) FROM sales; -- %[ DOUBLE, OK
2 SELECT sum(qty)/sum(n) FROM t; -— BRI AR B R
3 SELECT sum(qgty) ::DOUBLE / sum(n) -- !I

8.4.3 fif=: )X COUNT(DISTINCT) ff—/ EigE

1 SELECT count(DISTINCT user_id), count(DISTINCT order_id) FROM sales;

XEFER MIIEERRR, WFEIE, BAKIRE LERELIRATIRRA S,
8.4.4 [EfHM: RSRITEURZEIRE

1 SELECT count(*) FROM sales; -- 200000
72 SELECT count(*) FROM sales JOIN users USING (user_id);
3 —- Wi users.user_id AME—, ZRSTL (ZXLIEHK)

JOIN [5it#a1, BIcAERIEEEER—Y:

1 SELECT user_id, count(*) FROM users GROUP BY user_id HAVING
count(*) > 1;

8.4.5 fiPHA: NULL4AH

1 SELECT coalesce(region, 'A£%1'), sum(amount) FROM sales GROUP BY 1;

GROUP BY SIEBFFE NULL |FA—H, EFEXDXKIE, F coalesce BRmE.

8.5 EHEIS 1%
8.5.1 fl§ CASE WHEN ET 9%

1 SELECT

2 CASE

3 WHEN amount < 100 THEN '0-100'

4 WHEN amount < 300 THEN '100-300'
5 WHEN amount < 600 THEN '300-600'
6 WHEN amount < 900 THEN '600-900'
7 ELSE '900+'

8 END AS bucket,

9 count(*) AS cnt,
10 round(avg(amount),2) AS avg_amount
11 FROM sales

12 GROUP BY bucket

13 ORDER BY min(amount);
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8.5.2 FRHH (HSH)

A Bl (DuckDB 1.5.5) : DuckDB &% width_bucket E# (EB5>EfbEURRE
B) . BRrARBECERFE:

1 -- 0~1000 sotz 100 jo—H4srkd 10 #%4, @HEFEEMEZE 9 Y
2  SELECT

3 least(floor(amount / 100)::INTEGER, 9) AS b,

4 count(*) AS cnt,

5 min(amount) AS To,

6 max (amount) AS hi

7 FROM sales

8 GROUP BY b

9 ORDER BY b;

8.5.3 E&4nitE (F ntile)

MRFAESREIRESHTE (MAERFEESR)  BEOERE ntile:

SELECT ntile(10) OVER (ORDER BY amount) AS bucket, amount
FROM sales
LIMIT 5;

-- WAL YA

SELECT bucket, min(Camount) AS 1o, max(amount) AS hi

FROM (SELECT ntile(10) OVER (ORDER BY amount) AS bucket, amount FROM
sales)

8 GROUP BY bucket

ORDER BY bucket;

N O vl AW N

o

FRESWESE, FNESH CRAFKHEEMEIoMN 10 E".

8.5.3 F histogram 5% MAP

1 SELECT histogram(region) FROM sales;
2| -- {'f#%': 33334, '#dk': 33333, ...}

24 unnest EBFF:

1 SELECT unnestChistogram(region)) AS kv FROM sales;

8.6 Top-N 5#ktT
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8.6.1 Top-N by BE&(&E

SELECT region, sum(amount) AS gmv
FROM sales

GROUP BY region

ORDER BY gmv DESC

LIMIT 3;

v A W N R

8.6.2 £iJ Top-N (FIEOEREL, 5 10 EifiR)

SELECT region, category, gmv
FROM (
SELECT region, category, sum(amount) AS gmv,
row_number() OVER (PARTITION BY region ORDER BY sum(amount)
DESC) AS rn
FROM sales
GROUP BY region, category

AW N =

)
WHERE rn <= 2
ORDER BY region, gmv DESC;

O 0 N O WU

8¢FH DuckDB Y QUALIFY :

SELECT region, category, sum(amount) AS gmv

FROM sales

GROUP BY region, category

QUALIFY row_number() OVER (PARTITION BY region ORDER BY sum(amount)
DESC) <= 2

5 ORDER BY region, gmv DESC;

A W N R

IR QuALIFY ErLBES|IAREER (sum(amount) ) , TBEFIFR, Xtb
PostgreSQL &FAR.

8.6.3 B tL/RHit &Lt

1 WITH agg AS (
2 SELECT category, sum(amount) AS gmv FROM sales GROUP BY category
31()
4 SELECT
5 category, gmv,
6 round(100.0 * gmv / sum(gmv) OVER (), 2)
AS pct,
7 round(100.0 * sum(gmv) OVER (ORDER BY gmv DESC
8 ROWS BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW)
9 / sum(gmv) OVER (), 2)
AS cum_pct

10 FROM agg
11 ORDER BY gmv DESC;

XEHAA IRITSHr (80/20) Sik.
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8.7 EliRZE: PIVOT / UNPIVOT
BB AR TR

SELECT
region,
sum(amount) FILTER (WHERE category='HT/=f') AS HT/=f,
sum(amount) FILTER (WHERE category='fRifi') AS Jifi,
sum(amount) FILTER (WHERE category='f/ih") AS E i,
sum(amount) FILTER (WHERE category='[&4") AS K3,
sum(amount) AS &t
FROM sales

GROUP BY region
ORDER BY %1l DESC;

’/

HILEFT PIVOT, EEFREEREXMEE, EA:

1. EMKEUSEIREAREES PIVOTH E;
2. BB Az (i, BhEE. SITBRasEEE)

3. {fL{ 224 CASE WHEN E&1RAE.

MREREE:  (BPohRARM PIVOTIEG/ATR)

1

PIVOT sales ON category USING sum(amount) GROUP BY region;

RFE (BHEK) -

UNPIVOT region_gmv
ON HiF/=hk, R, &8, KEH
INTO NAME category VALUE gmv;

FNHRESE:

AW N R

8.8
£

S v A W N

SELECT region, '"HTF/=M' AS category, HEF7=i AS gmv FROM region_gmv

UNION ALL SELECT region, '[lffii', Jgii FROM region_gmv
UNION ALL SELECT region, '&% ', &4 FROM region_gmv
UNION ALL SELECT region, 'KElfi', K15 FROM region_gmv;

L — P =EBISITHE

R KB EEERE".

CREATE OR REPLACE TABLE mart.monthly_report AS
WITH base AS (
SELECT
s.order_date,
date_trunc('month', s.order_date) AS month,
s.region,
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s.category,

8 s.status,

9 s.amount,

10 s.quantity,

11 u.plan

12 FROM sales s

13 LEFT JOIN users u USING (user_id)

14 WHERE s.order_date >= DATE '2026-01-01'

15 | )

16 | SELECT

17 month,

18 region,

19 count(*) AS orders,

20 count (DISTINCT quantity) AS
distinct_qty,

21 sum(amount) AS gmv,

22 round(avg(amount), 2) AS aov,

23 sum(amount) FILTER (WHERE status = 'B5Em') AS
done_gmv,

24 round(100.0 * sum(amount) FILTER (WHERE status='C.%') /
sum(amount), 2) AS done_pct,

25 approx_count_distinct(plan) AS
approx_plans,

26 string_agg(DISTINCT plan, ',") AS

plan_Tist
27 FROM base
28 GROUP BY month, region
29 HAVING sum(amount) > 100000
30 ORDER BY month, region;

BEER:

1 SELECT * FROM mart.monthly_report LIMIT 10;

AN ROLLUP 7)Nit:
1 SELECT
2 month,
3 coalesce(region, '&il') AS region,
4 sum(gmv) AS gmv
5 FROM mart.monthly_report
6 GROUP BY ROLLUP (month, region)
7 ORDER BY month, GROUPING(region);

LHlES
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SEfl) 8-1 - FILTER: —{TRHSOEF

1 SELECT count(*) AS total,

2 count(*) FILTER (WHERE status = 'C.3Zf") AS paid,

3 count(*) FILTER (WHERE status = 'C%m&") AS done,

4 round(100.0 * count(*) FILTER (WHERE status = '©%&")

5 / count(*), 2) AS done_pct
6  FROM sales;

total paid done done_pct

200000 66493 66813 33.41

Et, sum(CASE WHEN ... THEN 1 ELSE 0 END) BWi8%%, (THLEEtBE=EWR,

SEfl 8-2 - ROLLUP —{FRtiSit

1 SELECT CASE WHEN GROUPING(region) = 1 THEN '&il'' ELSE region END AS
region_label,

2 sum(amount) AS gmv

3 FROM sales

4 GROUP BY ROLLUP (region)

5 ORDER BY GROUPING(region), gmv DESC;
region_label gmv

g 17176471.53
sld 17172024.94
terh 17109098.41
[tis]E3] 16992234.30
|4 16880143.73
IR 16847717.73
ait 102177690.64

GROUPING(region) = 1 X9 "ESLAYMTHT"S"[RIGEHEEAY NULL",

%£fl 8-3 - HSMERE (8% width_bucket)

SELECT least(floor(amount / 100)::INTEGER, 9) AS bucket,
count(*) AS cnt
FROM sales

GROUP BY bucket
ORDER BY bucket
LIMIT 5;

S U1 AW N

103


af://n184
af://n199
af://n228

bucket cnt

0 16361
1 20347
2 20069
3 20438
4 20382

(€80 20~1000 TS, FILAEEL 2 7517, 56 0 &R7E5S 0~100 7T, {T8UIRDIFETR
H. )

5cf5 8-4 - GROUP BY ALL fgih R

1 SELECT region, count(*) FROM sales GROUP BY ALL; -- M region fEN%
2H

2 SELECT * FROM sales GROUP BY ALL; -- R EEFASHE
3:':

mE e + RE'H, BRI HFSNAEN R,

8.9 AF|IG
o RERHOIUSE: EutFit, Il (HLL) | FRFR/AFIR. EXMESRLT
* FILTER FAREFRUHESHREST,
o IR wHERE (BRERI) . W HavInG (RER) |
® ROLLUP/CUBE/GROUPING SETS —RAMZHIE/NT, ELA GROUPING() X73/Nit1T;
* GROUP BY ALL A3Z#F SELECT * ;
o Dy B sum iz, EBEEBRZE. JOIN ZAK. NULL H4E;
e PIVOT {5t CASE WHEN / FILTER FISCI, oli=HFERMULF.

FE>
1. B3 SUMMARIZE W% sales B98ESD%E, BRFET CASE WHEN 18,

2. A FILTER BHE/ region HI5% status iTEGLL (PIVOT KIf&) .

3. U count(DISTINCT user_id) 5 approx_count_distinct(user_id) HIEESHE

A

4. B3 ROLLUP (region, category) S EXE/NTERITHIRE, FB GROUPING(
FIIRES,

5. ffi—> ABC £#fr: % category B9 GMV EitGtE, #xiE2 A (B180%) . B (80~95%) .
C (Hfth) .
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T—=

50 B EEEEESIEE —— M INNER &l ASOF, — /M EEAREEET.
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B9 B EESREaE

& (JOIN) ik DuckDB BHIF pandas BUZLEENZ—: (HBRSBIEREEE L. &
EIRFEHSARERNEER, AEIBRARJOIN #hiE, 8iFREAZAEH

SEMI/ANTI/LATERAL/ASOF,

9.1 EZHICEIRE

1 SELECT ...
2  FROM EF
3  [INNER|LEFT|RIGHT|FULL|CROSS|SEMI|ANTI] JOIN A%
4 ON %fF

AR EEMNBMAmIKROTERER, Fk—KERNER.

DuckDB SZFHUER T8

REEE L h

E 5] (REBLERLER? P %
5
INER (R () & PURREY
A)
LEFT OUTER 1=l &5 p—
RIGHT > A%
B E o
OUTER 780
FULL OUTER 2 2 HE&E
cRoss /R SRR %ME
HERUCEZHYAT, <kEX
SEMI . — .
Aixhng 178
ANTI HEARHEA T — ,S—Ei%
1780
20
LATERAL ZITERFES — %’?E
T GBI o _ <R
178
POSITIONAL A ERXT — \max(Wj
i)

HEIRS

KER4ERR. iR

REBEREHB + #ME
E

PR (TSR
LEFT)

HIEK. ERHXY

EREE. RXIRE

MR

) L/ERKR &

Top-N per group.
(FEWELE

R RRI5T. SHEE

EHEF FEIRERIRIE
iz
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9.2 EFiEE

9.2.1 INNER JOIN

1 SELECT s.order_id, u.user_name, u.plan, s.amount

2  FROM sales s

3  JOIN users u ON s.user_id = u.user_id

4 LIMIT 5;

ENBiL

1 FROM sales s, users u WHERE s.user_id = u.user_id -- HEMEEE
B O

2 FROM sales s JOIN users u USING (user_id) -- [y, #E
FROM sales s NATURAL JOIN users u -- HEBILEHRA

F445) ek

AZER NATURAL J0IN : BELBEMERERES. —BREMTW (FIaNFLEtHiE

T created_at) , FRLIBIETE.
9.2.2 JOIN USING f9tF4ab

1 SELECT order_id, user_name, amount
2 FROM sales JOIN users USING (user_id);

FAk: user_id RHIM—%, FEBRDERBYISE * sELECT JBEL.

9.2.3 LEFT JOIN

SELECT count(*) AS total,

count(u.user_id) AS matched,

count(*) - count(u.user_id) AS unmatched
FROM sales s
LEFT JOIN users u USING (user_id);

Ui D W N R

EE: 7£ LEFTJOIN BHIkr 2R ICER", FARGEEERESRI NULL (u.user_id
IS NULL) , BEAGERKTEHRFAESIERE NULL,

9.2.4 RIGHT / FULL OUTER

-- WILAMIE user WAHITH & MRLEITHEA user

SELECT user_id, s.order_id, u.user_name

FROM sales s FULL OUTER JOIN users u USING (user_id)
WHERE s.order_id IS NULL OR u.user_id IS NULL;

A~ W N R

XEEUEXIM (reconciliation) RYTRESIE.
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9.2.5 CROSS JOIN

-- Fiff region x category &

SELECT DISTINCT r.region, c.category

FROM (SELECT DISTINCT region FROM sales) r

CROSS JOIN (SELECT DISTINCT category FROM sales) c;

A W N R

FAi&: ARk 'STEER/RBR", B LEFTJOIN EFREdE, Mt 0 BRYT (IRERELE
x) .

1 WITH skeleton AS (

2 SELECT d.day, r.region

3 FROM (SELECT unnest(generate_series(DATE '2026-01-01', DATE
'2026-01-31", INTERVAL 1 DAY)) AS day) d

4 CROSS JOIN (SELECT DISTINCT region FROM sales) r

51,

6 actual AS (

7 SELECT order_date, region, sum(amount) AS gmv FROM sales GROUP
BY 1, 2

8 1)

9 SELECT s.day, s.region, coalesce(a.gmv, 0) AS gmv

10  FROM skeleton s
11 LEFT JOIN actual a ON s.day = a.order_date AND s.region = a.region
12 ORDER BY s.day, s.region;

9.3 SEMI / ANTI: R{idiE, AMtHE

9.3.1 SEMI JOIN
"R — KR PFEICECRIASRT" (NAINEEAZRS) .

-— R EDF AR T

SELECT *

FROM sales s

SEMI JOIN users u ON s.user_id = u.user_id AND u.plan = "{fMbiR';

-- HEMEVE RS <A RRIFFE T RID

SELECT * FROM sales s

WHERE EXISTS (SELECT 1 FROM users u WHERE u.user_id = s.user_id AND
u.plan="®\f ") ;

0O N O vl D W N R

HBEL INNER JOIN RIfL%S: AATEMEM. BIEARAI user_id BEE, AFRTHBAS

paiy
x%o
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9.3.2 ANTI JOIN
"HRHAER —KEPFERNEERT"

N OO v AW N R

-- HRHEALEA ez ML 5

SELECT * FROM sales s

ANTI JOIN users u ON s.user_id = u.user_id;
AN
SELECT * FROM sales s

WHERE NOT EXISTS (SELECT 1 FROM users u WHERE u.user_id = s.user_id);

A FFENULLIEX: NoT IN FEFEIES NULL IHBREIZER. Rl iR s —
2P ANTI JOIN B NOT EXISTS,

Ui D W N R

- X sk
SELECT * FROM sales WHERE user_id NOT IN (SELECT user_id FROM users);

-- e
SELECT * FROM sales s ANTI JOIN users u ON s.user_id = u.user_id;

9.4 HiE%

0 N O v AW N R

-— R FEXIRR, TR A O HABT B EcE
SELECT a.order_id, count(b.order_id) AS higher_cnt
FROM sales a
LEFT JOIN sales b
ON a.region = b.region AND b.amount > a.amount
GROUP BY a.order_id
ORDER BY higher_cnt DESC
LIMIT 5;

BEEERT: BREW (RIT-EE) | AR (RIRTXIW — ERE0REETF, 1E
10%F) .

9.5 AEFEEESTCHEIER
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1 - SRR 2" ks X ) 4R

2 WITH ranges AS (

3 SELECT * FROM (VALUES

4 (0, 200, 'f&'),

5 (200, 600, 'H#H"),

6 (600, 1000, '®m"')

7 ) AS t(lo, hi, Tabel)

8 1)

9 SELECT s.order_id, s.amount, r.label
10 FROM sales s
11 JOIN ranges r ON s.amount >= r.lo AND s.amount < r.hi
12 LIMIT 5;

AEEEE (non-equijoin) FiEEMNREIERE, DuckDB &M nested loop / IEjoin &
%, (KINBEITEISKER., AR LEEEE, F£ 17 ESLHFER.

9.6 LATERAL JOIN: #{THiT—IRF&EiF

LATERAL it EMIFEIASIBEMAEYF), ST SE—fT—RitE".

9.6.1 ZHif=: §124HEY Top-N

1 SELECT r.region, top.category, top.gmv
2 FROM (SELECT DISTINCT region FROM sales) AS r,
3 LATERAL (

4 SELECT category, sum(amount) AS gmv
5 FROM sales s

6 WHERE s.region = r.region

7 GROUP BY category

8 ORDER BY gmv DESC

9 LIMIT 2
10 ) AS top
11 ORDER BY r.region, top.gmv DESC;

M (BEE#HE) Bk

1 SELECT region, category, gmv

2 FROM (

3 SELECT region, category, sum(amount) AS gmv,

4 row_number() OVER (PARTITION BY region ORDER BY sum(amount)
DESC) rn

5 FROM sales GROUP BY region, category

6 ) QUALIFY rn <= 2;

LATERAL vs BO&FL: BEOREEER (—XEHE + oXHEF) ; LATERALERE
(BTLAH LIMIT N, JEFEREEE) .
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9.6.2 F§ LATERAL i RN/ FREREY

-- AP AR R R TT

SELECT u.user_id, t.tag

FROM users u,

LATERAL (SELECT unnest(string_split(u.plan, '_')) AS tag) t;

A W N R

9.6.3 LATERAL 5 LEFT

1 —— B X A S AR B 14T
2  FROM dim d
3 LEFT JOIN LATERAL (SELECT ... LIMIT 3) x ON true

9.7 ASOF JOIN: RJEEFIAY " shimZEiE"

X2 DuckDB HUBRINEEZ —, BRR"SHIFF a8,

[ 5—3K"MBRIEER" (INMBTHIAIER) , B—K"RRE". EHEEERkc&ER
BIRFNS.

1 CREATE TABLE price_snapshots (sym VARCHAR, ts TIMESTAMP, price
DECIMAL (10,2));
2 CREATE TABLE trades (trade_id BIGINT, sym VARCHAR, ts TIMESTAMP, qty

INTEGER);
3
4 INSERT INTO price_snapshots VALUES
5 ("AAPL', TIMESTAMP '2026-01-01 09:30:00', 100.00),
6 ('AAPL', TIMESTAMP '2026-01-01 10:00:00', 101.50),
7 ('AAPL', TIMESTAMP '2026-01-01 11:30:00', 99.80);
8
9 INSERT INTO trades VALUES
10 (1, 'AAPL', TIMESTAMP '2026-01-01 09:45:00', 10),
11 (2, "AAPL', TIMESTAMP '2026-01-01 10:30:00', 5),
12 (3, "AAPL', TIMESTAMP '2026-01-01 12:00:00', 7);
1 SELECT t.trade_id, t.ts, p.price AS price_at_trade
2  FROM trades t
3 ASOF JOIN price_snapshots p
4 ON t.sym = p.sym AND t.ts >= p.ts
5 ORDER BY t.trade_id;

EREBEMNEIIE R F RS RI IR IR — RS

trade_id ts price_at_trade
1 09:45 100.00
2 10:30 101.50
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trade_id ts price_at_trade

3 12:00 99.80

9.7.1 B{th3E(H

1 -- LEFT ASOF: #AF|{AELT

2 SELECT * FROM trades t ASOF LEFT JOIN prices p ON t.sym = p.sym AND

t.ts >= p.ts;

4 - < BUZRHE—A

SELECT * FROM trades t ASOF JOIN prices p ON t.sym = p.sym AND t.ts <=

p.ts;

ASOF JOIN f4h: RERE—1MARER (>=. >. <=.

N
I o

9.7.2 HBIRNF

o BEANEIHE;

o FAFER{EREXEK"SIRIECERRA";

* loT ER=REIEXITFEIRIAAIRECR,
o CEIRE (RIXREWLE) .

9.8 POSITIONAL JOIN

-= M 1> ZRBESEIE (BTG HIS EARAS T &

< Z2—) , FEFHMEALES

NRMKRCEIRBRINFHEY, TR & BeX, EREAILACHH:

1 SELECT a.x, b.y
2 FROM (SELECT * FROM range(5) AS t(x)) a

3 POSITIONAL JOIN (SELECT * FROM range(5) AS t(y)) b;

RERR, EEhECHlFSRIrRER.

9.9 £8i128
9.9.1 UNION / UNION ALL
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1 -- UNION: x#H (K%, FEEHDE

2 SELECT region FROM sales WHERE category='[K+"

3 UNION

4 SELECT region FROM sales WHERE category='1{I/';

5

6 -- UNION ALL: AEE (B

7 SELECT region FROM sales WHERE category='[K13"

8 UNION ALL

9 SELECT region FROM sales WHERE category='f{Ifh";

QZL #IAF UNION ALL; REHEENFEXRENAA UNION, AEEMEEST®
RigFEE.

9.9.2 UNION BY NAME (DuckDB &)

1
2

-- WRIIAFH
SELECT *

] BB A i

REA I, BRkh NULL

FROM sales_2025 UNION BY NAME SELECT *

9.9.3 INTERSECT / EXCEPT

W 00 N O U1 h W N B

-- X FNE
SELECT user_i
INTERSECT

SELECT user_i

-- ZEfE: EE—
SELECT user_i
EXCEPT

SELECT user_i

INTERSECT / EXCEPT 138 ALL ZZ{K ( INTERSECT ALL)

A

d FROM sales WHERE

d FROM sales WHERE

MEAEH A

d FROM sales WHERE

d FROM sales WHERE

category="K1"’

category="H&MM";

category="'K1"’

category="H®&f";

9.9.4 A JOIN SEIMESIER (KEIREREIR)

AW N R

9.10 EiZHIMHRE: MILRESRKRMTIHA

-- INTERSECT

k’vj]\

SELECT DISTINCT a.k FROM a SEMI JOIN b USING (k);
-- EXCEPT ZEff
SELECT DISTINCT a.k FROM a ANTI JOIN b USING (k);

DuckDB £Bzl:

1

ASOF EREIE;

EREEEE . BHERE (5E) . ®RER@HVIEoin (FAFH) .
Join (BLER) .

 REERINRF: ZRERESIL/ ZERIRERE,

. RERTITRIR: &8

, IREBEE

FROM sales_2026;

.

Piecewise Merge

BIEMO— RIS ER, KA—NRZURN;
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4. BT SEIEBIEE,
5. FRHIT: RIGHIEHESISIHEZELE,

{RATLAFS EXPLAIN BEIXLEE (517 &)

1 EXPLAIN SELECT s.amount, u.plan FROM sales s JOIN users u USING

(user_id);

FER

FcidiE’ JOIN

9.10.1 ibhEEH IR AJIEFER

15488

FROM (SELECT * FROM big WHERE dt >= '2026-01-
01') JOIN small EBHEER

INETER (REAER) DuckDB B z1ie%, BRI\ CTE BRIES
B F R ERIEIERE Ak INTEGER {CHESE, MRARAASANE T

BRI R IR ON Tower(a.k)=Tower(b.k) FTTEBEZIE—E

B SEMI/ANTI (&

JOIN+DISTINCT

HRES

NOT IN BA
| R R EIpa ]

EELIN3N

EEEFENS
£ WHERE B

RIS

NLEZ 301

R RIEER

R JOIN ARIEEREME—, BRITEIZAK

9.11 B R HIEEEIR

FEAR RE/(EE
FERITKTFAEE LREZEAME— — 5% GrouP BY £E

FEIFEE NULL — B ANTIOIN / NOT

RIE 0 45
&[al 017 EXISTS

Binder Error:

FBEBIZIRE s.created_at XA USING

Ambiguous column

LEFT JOIN 58,7 WHERE u.plan="{iR" 33837 NULL 17
INNER — FZHNSTE oN B

MEEERFRAER—E (VARCHAR vs
INTEGER SR SETTIEML)

AFK JOIN KERSEEARIRHRR, FEOME

OOM
® ho spill ZsiE] (5517 &)

REZILRERTG:
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-- ¥ iX£HBMLA INNER JOIN!
SELECT * FROM sales s LEFT JOIN users u ON s.user_id = u.user_id
WHERE u.plan = "{lfR";

= ST ON LA (R B BT A S 4 4T
SELECT * FROM sales s LEFT JOIN users u
ON s.user_id = u.user_id AND u.plan = "fMR";

N O v AW N

LS
3£l 9-1 - LEFT JOIN RIS STEM, 1780 3 (&

1 -- (A) %4fHE ON H:. {REFTHITH

2 SELECT count(*) FROM sales s LEFT JOIN users u

3 ON s.user_id = u.user_id AND u.plan = "@MfiR';

4

5 -- (B) %47 wHERE H.. iBfL/& INNER JOIN

6 SELECT count(*) FROM sales s LEFT JOIN users u

7 ON s.user_id = u.user_id WHERE u.plan = "®\i";
cond_in_on cond_in_where
200000 66888

D7 13517 BN B BARICEAIIT u.plan 3 NULL, #f WHERE BEIFiEET. X2
ERFEAYJOIN bug,

SEf5l) 9-2 - SEMI / ANTI A1 1TEIE B

1 SELECT (SELECT count(*) FROM sales)
AS sales_rows,

2 (SELECT count(*) FROM sales s SEMI JOIN users u USING
(user_id)) AS semi_rows,

3 (SELECT count(*) FROM sales s JOIN users u USING (user_id))

AS 1inner_rows,

4 (SELECT count(*) FROM sales s ANTI JOIN users u USING
(user_id)) AS anti_rows;

sales_rows semi_rows inner_rows anti_rows

200000 200000 200000 0

A5 users.user_id ME—, FFLAINNER &K, SEMI TiCUaERASAK, ANTI
=0 ZNEE" LT,
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£l 9-3 - HRAMH—2FH

1 -- &5k user_id EHEMYER

2 CREATE OR REPLACE TABLE dup_user AS
3  SELECT user_id, plan FROM users

4 UNION ALL

5 SELECT user_id, plan FROM users

6 LIMIT 100;

7

8

SELECT count(*) AS exploded_rows FROM sales s JOIN dup_user d USING
(user_id);

exploded_rows
24936

X 100 {THERIIRL T sales EB 12468 EiTER, BEWHEH 2 {2 — 24936 17,
JOIN BiKimSeifiA fERIE IS —:

1 SELECT user_id, count(*) FROM dup_user GROUP BY 1 HAVING count(*)
> 1;

SEfll 9-4 - LATERAL fif"£54H Top-N"

1 SELECT r.region, top.category, top.gmv

2 FROM (SELECT DISTINCT region FROM sales) r,

3 LATERAL (

4 SELECT category, round(sum(amount)) AS gmv

5 FROM sales s WHERE s.region = r.region

6 GROUP BY category ORDER BY gmv DESC LIMIT 2

7 ) AS top

8 ORDER BY r.region LIMIT 4;

region category gmv
sl =+ 4228939
1= IRMm 4272939
iR BRiE 4218357
R B 4247464

3£f5l 9-5 - ASOF JOIN 3R (F"BFHMEM"RIIR)

58 22 &%) 7, HP trade_id = 5 (09:20 pa) EAETF MSFT E—MRER (09:30)
M#E1E ASOF JOIN 2% ——FH ASOF LEFT JOIN A HBE(RER.
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9.12 AEINEE
o JEFESEEY: INNER/LEFT / RIGHT / FULL / CROSS / SEMI / ANTI / LATERAL / ASOF /
POSITIONAL;
o SEMI/ANTI K05y, AREAKITE, SFEMAMNSEERR, &K IN/NoT IN;
e NOT IN i NULL £IR[EIZ% — FJ ANTIJOIN & NOT EXISTS;
e LEFT JOIN KO EFMHHASIE ON B, 57F WHERE E£iB{LAL INNER JOIN;
o LATERAL SEIIZ(TFEA", XJ Top-N per group RER (BEEBORHEEER) ;
e ASOF]JOIN 2EFEXIFTRIRTFH, £HR"HE + B—AEFX"
o MEEUiIZD: SR, FREE. BAEE FERY. BREE

sNFH
1. FwiHEA plan AIITEES GMV, FHIKHIREEENTEA plan (A ANTIJOIN)
2. Bl LATERAL FHBE category SEIERSHY 2 EiTH, BRAENRME R, RTH
HHIES (EXPLAIN) .
3. IE—SKINIEIRIBR 5325 %, A ASOF JOIN FERNH&IAE.,
4. Fj skeleton + LEFT JOIN &=k X35 x HER"BISSEEREME, fREK GMV IR O,
5. BEHMIE—N LEFT JOIN &4 S7E WHERE Bf§ bug, WIZR/TEEMTZAL,

QUALIFY — SQL BR"BR". &S ESHIBRIESES.
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58 10 & CTE., BEH[ERELS QUALIFY

BORER SQL B"D7KIR": SRERIA, BHER SQL HIAEANATZERAE— M ERATEE

1. CTE (wITH) 5i®l3 CTE;
2. BOREFEIEE,
3.0 (Frame) iEX;

4. QUALIFY ;

5. USRIV (HER. Rit. R, S1E. B .

10.1 CTE: {£{FEHHRENEF
10.1.1 BEXRB%

WITH monthly AS (
SELECT date_trunc('month', order_date) AS month,
sum(amount) AS gmv
FROM sales
GROUP BY 1
)
SELECT month, gmv, lag(gmv) OVER (ORDER BY month) AS prev_month
FROM monthTly
ORDER BY month;

O 00 N O v A W N R

10.1.2 538, CTE (JEFFRIER(ESCRE)

1 WITH stepl AS (

2 SELECT * FROM sales WHERE order_date >= DATE '2026-01-01'
3(),

4 step2 AS (

5 SELECT date_trunc('month', order_date) AS month, region,

sum(amount) AS gmv

6 FROM stepl GROUP BY 1, 2

71,

8 step3 AS (

9 SELECT month, region, gmv,

10 rank() OVER (PARTITION BY month ORDER BY gmv DESC) AS rk
11 FROM step?2

12 )

13 SELECT * FROM step3 WHERE rk <= 3 ORDER BY month, rk;

XMEET CTE"LE SQL M EETEMANE, REFFNSEREREE. WHREFEIT
“HP5=.
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10.1.3 CTE BITIEX (EBE)
£ DuckDB B, CTE 2MEXRFHY CHIME) , AE2FEYRIRATER

o {L:

BERLILEREEIMLIL (BRI THER] CTE IOEER)

o R WR— CTEHEIAZR, WRESHITESIR.

MREMZ IR BSHESUE, JUFL:

1

2

CREATE TEMP TABLE agg AS SELECT region, sum(amount) gmv FROM sales

GROUP BY 1;

SELECT ...

FROM agg JOIN ...

10.1.4 CTE EBgY#iE(EM

1
2

3
4

WITH to_delete AS (
SELECT order_id FROM sales WHERE amount < 10

)

DELETE FROM sales WHERE order_id IN (SELECT order_id FROM to_delete);

10.2 %3 CTE
BIE CTE FRT-IF/ BRI, FBULER,

WITH RECURSIVE t(n) AS (

USING (region);

SELECT 1 -— HiERR GEED

UNION ALL

SELECT n + 1 FROM t WHERE n < 10  -- @#lHain (LAiRelsO
)
SELECT * FROM t;

10.2.1 ZEHipSE—: HRLBIE/ES

WITH RECURSIVE fact(n, f) AS (
SELECT 1, 1
UNION ALL
SELECT n + 1, f * (n + 1) FROM fact WHERE n < 10

)

SELECT * FROM fact;

10.2.2 FHiZ=E—: iBHAELLLEH

1
2
3
4
5
6

CREATE TABLE emp (id INTEGER, name VARCHAR, mgr INTEGER);
INSERT INTO emp VALUES

1,
(2,
(3,
(4,

"CEO"',
"VP-A',
'VP-B',
'Dev-1",

NULL),
D,
D,
2),

119


af://n23
af://n32
af://n35
af://n38
af://n40

120

(5, 'pev-2', 2);

8

9 WITH RECURSIVE org_tree AS (

10 SELECT id, name, mgr, 0 AS level, [name] AS path

11 FROM emp WHERE mgr IS NULL

12 UNION ALL

13 SELECT e.id, e.name, e.mgr, t.level + 1, list_prepend(e.name,
t.path)

14 FROM emp e JOIN org_tree t ON e.mgr = t.id

15 | )

16 SELECT id, level, name, path FROM org_tree ORDER BY path;

10.2.3 Fhig==": BHHEIF5#5F

1 WITH RECURSIVE cal(d) As (

2 SELECT DATE '2026-01-01'

3 UNION ALL

4 SELECT d + INTERVAL 1 DAY FROM cal WHERE d < DATE '2026-01-31'
51D

6  SELECT count(*) FROM cal; -- 31

KZEH BN TH generate_series BREHER,; 1383 CTE EBEFTEETIRSHIZE
(4n_EmAY path)

10.2.4 FE5EIn

o BFARRWNS|IA CTE BE8—IR, B®ME UNION ALL Zf5;
o —EEBWHNEN, BNRBEAEIIENT,
o FEIBPSHEFEARNTE, KRE > HTFIEEEMAE.

10.3 BEOFE: &EES

1 function_name ( [expression] ) OVER (

2 [PARTITION BY partition_expression [, ...]]
3 [ORDER BY order_expression [ASC|DESC] [NULLS {FIRST|LAST}] [,
o0l
4 [frame_clause]
5()
RS

e PARTITION BY : BEIEVIBEATIMAN' X", BN XMEIZITE (281 GROUP BY,
BERFDITE) ;

e ORDER BY : BXLXWMIERE (RERit. HERAWKEE) ;

e frame_clause : EEHIFMIS XA, H—ZRE"EOM" (BELT) .

BORBARIETE——IX2EH GROUP BY fFIIRAKXS, E—1TEMRE, RRMHH—
METITELRYE.
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10.4 HERREAEN

ko Bl
row_number () BAERS
rank FHIEHS
dense_rank() HIRES
percent_rank() FEXIHES
cume_dist() iVl
ntile(n) 317

1  SELECT

order_id, region, amount,

ZRER

1,234 (ZF51)

1,134

11,23

(rank-1)/(247%¢-1), 0~1

< SRIERMTEALL

1953 R n ME (BT REIR)

row_number() OVER (PARTITION BY region ORDER BY amount DESC) AS

rn,

4 rank () OVER (PARTITION BY region ORDER BY amount DESC) AS
rk,

5 dense_rank() OVER (PARTITION BY region ORDER BY amount DESC) AS
drk,

6 ntile(4) OVER (PARTITION BY region ORDER BY amount DESC) AS
quartile
FROM sales

QUALIFY rn <= 3
9 ORDER BY region, rn;

T ARHERRAEY . FE'EEANE N 5£"A row_numberO (EABHE—) ; M2RHE

171EH rank() 8% dense_rank() .

10.5 {w#ER (RUISRILL)

&

Tag(expr [, offset [,
default]])

Tead(expr [, offset [,
default]])

first_value(expr)
Tast_value(expr)

nth_value(expr, n)

1588

gy offset {7HYE

5 offset {THYE

BHOS—1THE

BOHMRE—/T (E= frame [&f, I
10.7)

EniT
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w

0 N O v b

10

11

12
13

-- W BANXEEHA GMv S5HTA X
WITH monthly AS (

SELECT region, date_trunc('month', order_date) AS month,
sum(amount) AS gmv

FROM sales GROUP BY 1, 2
)
SELECT

region, month, gmv,

lag(gmv, 1) OVER (PARTITION BY region ORDER BY month) AS
prev_gmv,

lag(gmv, 12) OVER (PARTITION BY region ORDER BY month) AS
same_month_Tlast_year,

round(100.0 * (gmv - lag(gmv, 1) OVER (PARTITION BY region ORDER
BY month))

/ nullif(lag(gmv,1) OVER (PARTITION BY region ORDER

BY month), 0), 2) AS mom_pct
FROM monthTly
ORDER BY region, month;

B default SE0BRETT NULL: lag(gmv, 1, 0).

10.6 EREREOHEE

ESEIESS

10
11

BEREGEBSLANN OVER :

SELECT
order_id, region, amount,
sum(amount) OVER (PARTITION BY region)
AS region_total,
avg(amount) OVER (PARTITION BY region)
AS region_avg,
count(*) OVER (PARTITION BY region)
AS region_orders,
round(100.0 * amount / sum(amount) OVER (PARTITION BY region),
2) AS pct_of_region,
sum(amount) OVER (PARTITION BY region ORDER BY order_date
ROWS BETWEEN UNBOUNDED PRECEDING AND CURRENT
ROW) AS running_total
FROM sales
ORDER BY region, order_date
LIMIT 10;

10.7 &M (Frame) : REZ2BHHAD
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10.7.1 i vs DX

PARTITION BY : IBfTHHE (FS) ;
ORDER BY : ZHHHERS;
frame : EHEIFRE, RE"HEBTHIIMLT" (E5ENQ) .

- 4 ORDER BY: RANGE BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW

CIF X TR B RTAT——** Rk **15 30

- JC ORDER BY: RANGE BETWEEN UNBOUNDED PRECEDING AND UNBOUNDED

A X —* % BT A8 3

{ROWS | RANGE} BETWEEN frame_start AND frame_end

frame_start: UNBOUNDED PRECEDING | n PRECEDING | CURRENT ROW

1 BRI
2
3
4
FOLLOWING
5
10.7.2 i&;
1
2
3
4 frame_end:

CURRENT ROW | n FOLLOWING | UNBOUNDED FOLLOWING

10.7.3 ROWS vs RANGE KB (3&48)

ROWS: Z¥IBITEITE;
RANGE: i%Z{&l# (48R ORDER BY (ERY{TE—A) .

A oW N R

-— R HRE
CREATE TABLE demo AS SELECT * FROM (VALUES

1, 10,

2, 100, (3, 20, (4, 30)

) AS t(id, v);

SELECT 1id, v,

sum(v) OVER (ORDER BY Vv ROWS BETWEEN UNBOUNDED PRECEDING AND
CURRENT ROW) AS rows_sum,

sum(v) OVER (ORDER BY v RANGE BETWEEN UNBOUNDED PRECEDING AND
CURRENT ROW) AS range_sum
FROM demo ORDER BY 1id;

10

10

20

30

rows_sum range_sum

10 20 — E7 id=2 B2 10, RANGE IBEfi1&HE—#2
20 20

40 40

70 70
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£51i8. BE5 ORDERBY {EAY, RANGE RIEIHES"BEEK", Rows MZF{TEN. #REIT
Ao EERIX A,

10.7.4 &L

1 WITH daily AS (

2 SELECT order_date, sum(amount) AS gmv FROM sales GROUP BY 1

3 1)

4 SELECT

5 order_date, gmv,

6 avg(gmv) OVER (ORDER BY order_date ROWS BETWEEN 6 PRECEDING AND
CURRENT ROW) AS ma7,

7 avg(gmv) OVER (ORDER BY order_date ROWS BETWEEN 29 PRECEDING AND
CURRENT ROW) AS ma30

8 FROM daily

9 ORDER BY order_date;

10.7.5 A& : RANGE 5 INTERVAL (HEA/EIEEER)

-- 12 7 R RRECHNER, BshihEEEE D

2 SELECT ts, value,

3 sum(value) OVER (ORDER BY ts RANGE BETWEEN INTERVAL 7 DAYS
PRECEDING AND CURRENT ROW) AS rolling_7d

4 FROM metrics

5 ORDER BY ts;

XEMERNAEES (BROXSEEYE) IS5IHEF. Rows 7 PRECEDING =EYAEI
7 17modERT 7 K.

10.7.6 last_value B34 BUpEPH

1 -- ¥ % TRAWiE] CURRENT ROW, last_value EFf\Z4F1THCD

2 SELECT 1id, Tast_value(v) OVER (ORDER BY id) FROM demo;

3

4 - B T ey AKX

5 SELECT id, last_value(v) OVER (ORDER BY id

6 ROWS BETWEEN UNBOUNDED PRECEDING AND UNBOUNDED FOLLOWING) AS
Tast_v

7 FROM demo;

8

9  -- EiEHEfS: B/FE first_value

10 SELECT 1id, first_value(v) OVER (ORDER BY id DESC) AS last_v FROM
demo;

10.8 QUALIFY: BO%ZERidi 538

FfE SQL /R, ABEfE WHERE BB OREL (F8 WHERE FEQOITE) . ERHEEE—
BFEif:
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1 - &5 8—)F
SELECT * FROM (
SELECT *, row_number() OVER (PARTITION BY region ORDER BY amount
DESC) rn
4 FROM sales
5 ) WHERE rn <= 3;

DuckDB 75 QUALIFY :

1 SELECT *
FROM sales
QUALIFY row_number() OVER (PARTITION BY region ORDER BY amount DESC)

s 38

BESE SELECT BEE5I%, B QUALIFY:

1 SELECT region, order_id, amount,

2 row_number() OVER (PARTITION BY region ORDER BY amount DESC) AS
rn
FROM sales

4 QUALIFY rn <= 3
ORDER BY region, rn;

A SEURIFN (DuckDB 1.5.5) : qQuaLzFy BAZEIE (M0 rn <= 3) B—EIE
——RA—/EifIHREY SELECT FIRBHSEMEFOHEE.
TEXFSRE:

1 SELECT * FROM (SELECT *, row_number() OVER (...) AS rn FROM
sales) QUALIFY rn = 1;

2 -- Binder Error: at Teast one window function must appear in the
SELECT column or QUALIFY clause

PRFPIES X

1 -- (A) 4MNZEH WHERE
SELECT * FROM (SELECT *, row_number() OVER (...) AS rn FROM
sales) WHERE rn = 1;
-- (B) #HDRBEESIE QUALIFY H
SELECT * FROM sales QUALIFY row_number() OVER (...) = 1;

HITIRRE: FROM — WHERE — GROUP BY — HAVING — & it& — QUALIFY —
SELECT #28%/ORDER BY — LIMIT,

10.8.1 QUALIFY 58& + DISTINCT ON XJEk

-- A eMv I, =5k
-- (A) QUALIFY (HfEFE, HOHMHD
SELECT region, category, sum(amount) AS gmv

A wWw N R

FROM sales GROUP BY region, category
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5 QUALIFY row_number() OVER (PARTITION BY region ORDER BY sum(amount)

DESC) = 1;
6
7 -- (B) DISTINCT ON
8 SELECT DISTINCT ON (region) region, category, sum(amount) AS gmv
9 FROM sales GROUP BY region, category
10 ORDER BY region, gmv DESC;
11
12 -- (O F&if) + JOIN [HJFERE
13 SELECT r.region, c.category, c.gmv
14  FROM

10.9 sriREO: PEESNE

1 SELECT

2 order_id, amount,

3 sum(amount) OVER w AS region_total,

4 rank() OVER w AS rk,

5 Tag(amount) OVER w AS prev

6  FROM sales

7  WINDOW w AS (PARTITION BY region ORDER BY amount DESC);

tBAETLATE OVER BEFEapZENIEM:

1 SELECT count(*) OVER (w ROWS BETWEEN 5 PRECEDING AND CURRENT ROW)
2 FROM sales
3 WINDOW w AS (PARTITION BY region ORDER BY order_date);

10.10 SCERIEIUEESS
10.10.1 it (Running Total) 5tk

1  WITH cat AS (

2 SELECT category, sum(amount) AS gmv FROM sales GROUP BY 1

31)

4 SELECT category, gmv,

5 sum(gmv) OVER (ORDER BY gmv DESC ROWS UNBOUNDED PRECEDING) AS
cum_gmv,

6 round(100.0 * sum(gmv) OVER (ORDER BY gmv DESC ROWS UNBOUNDED
PRECEDING)

/ sum(gmv) OVER (), 2) AS cum_pct
FROM cat ORDER BY gmv DESC;

;¥: ROWS UNBOUNDED PRECEDING i ROWS BETWEEN UNBOUNDED PRECEDING AND
CURRENT Row H9fEIE.
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10.10.2 [E¥ALL (MoM / YoY)

10
11
12

WITH monthly AS (
SELECT date_trunc('month', order_date) AS m, sum(amount) AS gmv
FROM sales GROUP BY 1
)
SELECT m, gmv,
lag(gmv, 1) OVER w AS prev_m,
lag(gmv, 12) OVER w AS prev_y,
round(100.0*(gmv - Tag(gmv,1) OVER w) / nullif(lag(gmv,1) OVER
w,0), 2) AS mom,
round(100.0*(gmv - lag(gmv,12) OVER w) / nullif(lag(gmv,12) OVER
w,0), 2) AS yoy
FROM monthly
WINDOW w AS (ORDER BY m)
ORDER BY m;

10.10.3 £1&ft (Sessionization)

B8 : IERE—RFERARE 30 SHANESSTAESFH A — session,

O

10
11
12
13
14
15
16
17
18
19

20

21
22
23
24
25
26
27
28

WITH events AS (
SELECT user_id, created_at AS ts

FROM sales
)y
gaps AS (
SELECT user_id, ts,
Tag(ts) OVER (PARTITION BY user_id ORDER BY ts) AS
prev_ts
FROM events
)g
flags AS (
SELECT user_id, ts,
CASE WHEN prev_ts IS NULL
OR ts > prev_ts + INTERVAL 30 MINUTE
THEN 1 ELSE O END AS 1is_new_session
FROM gaps
Do

Tabeled AS (
SELECT user_id, ts,
sum(is_new_session) OVER (PARTITION BY user_id ORDER BY
ts
ROWS UNBOUNDED PRECEDING) AS
session_id
FROM flags
)
SELECT user_id, session_id,
min(ts) AS session_start,
max(ts) AS session_end,
count(*) AS events
FROM Tabeled
GROUP BY user_id, session_id
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29 ORDER BY user_id, session_start;

XREESTEANEER, OER: ** lag XA — FIHRIARC — RIWRCE

FREST*,

10.10.4 /B 9tr (Funnel)

1 WITH steps AS (
2 SELECT user_id,
3 max (CASE WHEN status='C.3Zf]' THEN created_at END) AS
stepl_at,
4 max (CASE WHEN status='C.kTt' THEN created_at END) AS
step2_at,
5 max (CASE WHEN status='C'5f"' THEN created_at END) AS
step3_at
6 FROM sales GROUP BY user_id
71
8 SELECT
9 count(*)
AS total_users,
10 count(stepl_at)
AS reached_stepl,
11 count(CASE WHEN step2_at > stepl_at THEN 1 END)
AS reached_step2,
12 count(CASE WHEN step3_at > step2_at AND step2_at > stepl_at THEN

1 END) AS reached_step3
13 FROM steps;

10.10.5 XEREBRFH—5F (SCD / hifER)

1 SELECT *

2 FROM (

3 SELECT *,

4 row_number() OVER (PARTITION BY user_id ORDER BY updated_at
DESC) AS rn

5 FROM user_snapshots

6 )
QUALIFY rn = 1;

10.10.6 EHIRITH

1 SELECT user_id,
first_value(amount) OVER (PARTITION BY user_id ORDER BY
created_at) AS first_amount,
Jast_value(amount) OVER (PARTITION BY user_id ORDER BY created_at
4 ROWS BETWEEN UNBOUNDED PRECEDING AND
UNBOUNDED FOLLOWING) AS Tlast_amount,
count(*) OVER (PARTITION BY user_id) AS orders
6 FROM sales;
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10.10.7 tPITEES R EREN

N o v AW N R

10
11
12

13
14

15

WITH daily AS (
SELECT order_date, sum(amount) gmv FROM sales GROUP BY 1
)y
d As (
SELECT order_date, gmv,
Tag(gmv) OVER (ORDER BY order_date) AS prev,
avg(gmv) OVER (ORDER BY order_date ROWS BETWEEN 7
PRECEDING AND 1 PRECEDING) AS recent_avg,
stddev(gmv) OVER (ORDER BY order_date ROWS BETWEEN 7
PRECEDING AND 1 PRECEDING) AS recent_sd
FROM daily
)
SELECT order_date, gmv, recent_avg,
round((gmv - recent_avg) / nullif(recent_sd, 0), 2) AS
z_score
FROM d
WHERE ABS((gmv - recent_avg) / nullif(recent_sd, 0)) > 3 -- 30 &

A

(55
ORDER BY order_date;

10.11 HgEESEIN

xXiE= 1)z
SEE %‘Eéﬂl PARTITION BY (% user_id) EEAXEBANEFHF/S
&, WERDHL
" F1EMR orDER BY ESHJBERMLA—IXEEF;, RESERAE—
HERR T o ’ =
WINDOW TEN
MR/ UNBOUNDED FOLLOWING EELZLHMENSK,; RERERI
ZEORNEHERF SR ZIRHEF (DuckDB BHEJEEER) , oJH CTE ksl
UALIFY AR&T3E e N . et e s NN
e BCSSHREIS BAOMEESE WHERE B
1 -- M seitiE, mEE O
2 SELECT * FROM (
3 SELECT * FROM sales WHERE order_date >= DATE '2026-03-01"
4 ) QUALIFY row_number() OVER (PARTITION BY region ORDER BY amount DESC)

<= 3;

LHlES
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£l 10-1 - Rit, BEFEE, HE—IRER

1 WITH daily AS (
2 SELECT order_date, sum(amount) AS gmv FROM sales GROUP BY 1
31)
4 SELECT order_date, gmv,
5 Tag(gmv) OVER w
AS prev_gmv,
6 round(100.0*(gmv - lag(gmv) OVER w) / nullif(lag(gmv) OVER
w,0), 2) AS mom_pct,
7 round(avg(gmv) OVER (ORDER BY order_date ROWS BETWEEN 6
PRECEDING AND CURRENT ROW), 2) AS ma7,
8 sum(gmv) OVER (ORDER BY order_date ROWS UNBOUNDED PRECEDING)
AS cum_gmv
9 FROM daily WINDOW w AS (ORDER BY order_date) ORDER BY order_date LIMIT
3;
order_date gmv prev_gmv mom_pct ma7 cum_gmv
2026-01-01 560142.74 NULL NULL 560142.74 560142.74
2026-01-02 561437.64 560142.74 0.23 560790.19 1121580.38
2026-01-03 561609.71 561437.64 0.03 561063.36 1683190.09

SEf5 10-2 - QUALIFY BXE84H Top-N (FHMEiEF )

1 -- (A) BE& + @ + QUALIFY Wi,
2 SELECT region, category, sum(amount) AS gmv
3 FROM sales GROUP BY region, category
4 QUALIFY row_number() OVER (PARTITION BY region ORDER BY sum(amount)
DESC) <= 2
5 ORDER BY region, gmv DESC;
6
7 -- (B) SELECT HF T &3NS, QUALIFY n]LLH%I%
8 SELECT region, category, sum(amount) AS gmv,
9 row_number() OVER (PARTITION BY region ORDER BY sum(amount)
DESC) AS rn
10 FROM sales GROUP BY region, category
11 QUALIFY rn <= 2 ORDER BY region, gmv DESC;

£l 10-3 - ZEFRBERH—F (EMEETNEREED 800 17)

1 -- (A) 7&i# + WHERE GiaiAD)

2 SELECT count(*) FROM (

3 SELECT *, row_number() OVER (PARTITION BY user_id ORDER BY
created_at DESC) rn

4 FROM sales

5 ) WHERE rn = 1;

6
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-- (B) WHREE/ QUALIFY H CEfijiE)
8 SELECT count(*) FROM (

9 SELECT * FROM sales

10 QUALIFY row_number() OVER (PARTITION BY user_id ORDER BY
created_at DESC) = 1

11 | )

12

13  -- (C) DISTINCT ON (PostgresqQL M%)

14  SELECT count(*) FROM (

15 SELECT DISTINCT ON (user_id) user_id, order_id, amount FROM
sales

16 ORDER BY user_id, created_at DESC

17 | );

=FE&BIR[E] 800 (= AHFEY) |, WBBER—EL,
scf5l 10-4 - Y3 CTE Rk AIA

1 WITH RECURSIVE cal(d) As (

2 SELECT DATE '2026-01-01'

3 UNION ALL

4 SELECT d + INTERVAL 1 DAY FROM cal WHERE d < DATE '2026-01-10'
51

6  SELECT count(*) AS days FROM cal; -- 10

KZEIH2A generate_series FIR; B3 CTE EAEEETIRES (MALRKRR) B9
tﬁ%ﬂ

10.12 AE NG

o CTEiLEZEI&MOE; DuckDB £WBEARE (FRLAZXE|IAAREESITE) ;
o B3 CTE QhIBRY/E/FRHIAERL, FBmRWaNss;
o BOREARIITE, PARTITION BY 73[X. ORDER BY HEFF. frame [REESEE;

e row_number() EYZE N £%. rank()/dense_rank() HEZ. lag/lead BIEXILL. B&
+ OVER f#&it;

o MECAFMINIZECE, RANGE HE. Rows HIT;, AEWIC last_value BIEFER;
e QUALIFY IIBOTERABEE—EFES,;
o HEE: StF WHERE J&f7. EFFE— winoow . TEESEH S XHAEF.

shFE>

1. BEOREUAEA region KRTRIRSEHES, FA QUALIFY ELE4HH 3.
2. itBEA region A GMV RIEAEL (MoM)

3.1 7 BB (MA7) , BB ROwWS 6 PRECEDING 5 RANGE INTERVAL 6 DAYS
PRECEDING FIXHI,
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4. BSIEWER, BE— user [AF < 5 RENTBRGHA—RWEHLR.
5. 5—% SQL kW "H GMV {REIE 7 KI9E 2 BingEEL L' IIRERE,

!
511 = IEHIEEAHHEAR —— LIST, STRUCT. MAP, JSON/VARIANT: BU{ERAMEAY
MER,
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56 11 § ixELERERIH R

&4t SQL RBE"mFER", mMIISCHFAVEEE (JSON. Protobuf, SR, T|R) REHKE.
DuckDB IR EREISIHE TS SQLite. MySQL RiFFEIERIEERES,

EEASE(REESE: LIST. STRUCT. MAP, UNION, ARRAY, LA JSON /VARIANT g94hFE8
7.

1.1 AL EEHRERE

— N ERRVRGITER:
1| {
2 "order_id": 1001,
3 "customer": {"id": 5, "name": "Alice", "vip": true},
4 "items": [
5 {"sku": "Al", "qty": 2, "price": 19.9},
6 {"sku": "B7", "qty": 1, "price": 99.0}
7 i
8 "tags": ["promo", "flash-sale"]
9| }
=MEtRa:
B eE = Rex
AR _ N BEEZIX
VTERER + BB + 1Rk . ZEH
% g JOIN, ETL &2
B #% —f7=—"MTE, items 2 &R, EJOIN, N
. = = % e S ARERR
Ex LIST<STRUCT> MRS

Cif  RERFER+ LERES

- (tags/customer) S —

DuckDB Z#558=H, BESFIZRTEERRR (2 JOIN, DREHLI0) .

11.2 LIST (#4H)
11.2.1 IS5 EIS

133


af://n0
af://n5
af://n32
af://n33

134

1 -- Fm&E: [...]
2 SELECT [1, 2, 3] AS nums;
3 SELECT list_value(l, 2, 3) AS nums; -- S
4
5 -- AWRAbRE
6  SELECT [1, 2, 3]1::BIGINT[] AS nums;
7 SELECT ['a','b']::VARCHAR[] AS strs;
8
9 -- MNEAE™E
10 SELECT list(amount) AS amounts FROM sales LIMIT 3;
11 SELECT 1ist(DISTINCT region) FROM sales;
11.2.2 57T E
1 SELECT Tlist_extract([10, 20, 30], 2) AS v1; -- 20
2 SELECT ([10, 20, 30])[2] AS v2;  -- 20 CRFHREE)
3 SELECT [10,20,30][-1] AS v3;  -- 30 (4i&K5l, MEHD
4
5| -- Yk
6 SELECT list_slice([1,2,3,4,5], 2, 4) AS sub; -- [2,3,4]
7 SELECT list_slice([1,2,3,4,5], 2, 5, 2) AS st; -- 6K 2: [2,4]

LIST F#R2 1-based (5 SQL/PostgreSQL —21) , X3FIF Python Y 0-based,

A
X WA,

11.2.3 5IFREH

1
2

10

11
12

SELECT

len([1,2,3]) AS n, -- KE
(AT A array_length)

array_length([1,2,3], 1) AS n2,

list_concat([1,2], [3,4]) AS cat, -
[1,2,3,4]

list_contains([1,2,3], 2) AS has, -- true

list_position([1,2,3], 3) AS pos, -- 3

Tist_distinct([1,1,2]) AS dd, --
[1,2]

Tist_sort([3,1,2]) AS sorted, --
[1,2,3]

reverse([1,2,3]) AS rev, --
[3,2,1]

flatten([[1,2]1,[3]1]) As flat, --
[1,2,3]

Tist_slice(lst, 1, Ten(lst)) AS all

FROM (SELECT [1,2,3] AS TIst);
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11.2.4 lambda =4#£& (=)

1 -- A
SELECT list_transform([1l, 2, 3], lambda x: x * 2) AS doubled;
-- [2,4,6]
3 SELECT list_transform([1, 2, 3], lambda x, i: x + 1) AS with_idx;
-- [2,4,6]
4
5 -- ¥
6 SELECT list_filter([1,2,3,4], Tambda x: x % 2 = 0) AS evens;
== [2,4]
8| -- 13y
9 SELECT Tlist_reduce([1,2,3,4], Tambda a, b: a + b) AS sum_all;
-- 10
10 SELECT list_reduce([1,2,3,4], Tambda a, b: greatest(a,b)) AS
max_all; -- 4

lambda iEi% (83 1.5.5) : HEHEi%X lambda x: £i:X, ZEEHE lambda x,

i: ... B¢ lambda a, b: ...,
B x > ... {BENEfT, (BESFIEFRZES:
Deprecated Tambda arrow (->) detected. Please transition to the new

Tambda syntax,

11.2.5 unnest: B5EEBFKIT

1 SELECT unnest([10, 20, 30]) AS v;

2 -- %% 3 47 10, 20, 30

3

4 -- wEFT

5 SELECT unnest([10,20,30]) AS v, generate_subscripts([10,20,30], 1)
AS idx;

6

7 -- MWEREM Tist FEFT (REHLATD

8 SELECT user_id, tag

9 FROM (VALUES (1, ['a','b','c"]), (2, ['x"])) AS t(user_id, tags),

10 unnest(t.tags) AS tag;

11.2.6 17 — FIR (RSEBK)

1 SELECT list(tag) AS tags, 1ist(DISTINCT tag) AS uniq
2 FROM (VALUES ('a'),('b'),('a")) As t(tag);

CRTERA"
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1 SELECT user_id,

2 string_agg(DISTINCT category, ',') AS cats_csv,
3 1ist(DISTINCT category) AS cats_arr,
4 Ten(Tist(DISTINCT category)) AS n_cats

5 FROM sales GROUP BY user_id LIMIT 5;

11.2.7 SIRIER"S1T — BIT"RIH

X2 Parquet PERENAEZ—:

-- FAT: —AHP, HIrAIT RS HH RN ST )

SELECT user_id,
Tist(amount ORDER BY created_at) AS amounts_in_order,
Tist_sum(1list(amount)) AS total_check

FROM sales GROUP BY user_id;

ui D W N R

11.3 STRUCT (&5131%)
11.3.1 I 5iH1E

1 SELECT {'name': 'Alice', 'age': 30, 'vip': true} AS person;

2

3 -- mIEE

4 SELECT person.name FROM (SELECT {'name':'Alice'} AS person); --
Alice

5

6 -- struct_extract

7 SELECT struct_extract({'x':1,'y"':2}, 'x');

8

9 -- Tt

10 | SELECT ({'x'":1,'y':2}).y;

IR RIBAAE struct FFERAY, f0R struct 2FIMFRBSXEFIHR, ANGIS:

s."year" ,
11.3.219&

1 SELECT {'name': 'Alice', 'age': 30} AS s;

2

3 -- FAWIE GUEAT/ZHER struct)

4 SELECT {'region': region, 'gmv': sum(amount)} AS kv
5 FROM sales GROUP BY region;

6

7  -- H struct_pack

8 SELECT struct_pack(name := 'Alice', age := 30) AS s;
9
10 -- MZHHEK—F
11 SELECT row(first_name, Tast_name) AS full FROM customers;
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11.3.3 struct.* BFAZ5

1 SELECT s.* FROM (SELECT {'a':1,'b':2} AS s);
2 -- 1BEI@A: a, b
[ = =]
11.3.4 #*E struct
1 SELECT {'outer': {'inner': 42}} AS deep;
2 SELECT (('outer' : {'inner': 42})).outer.inner; -— 42 CgERuimD

EHEF]: struct.* . unnest(struct) (B struct BFFREEHIZS) &,

11.4 MAP (SE(EIRST)

O 00 N O U1l h W N B

L e i sl o =
0O N O v A WIN R O

MAP BIRIEBRIRESLE LIST<STRUCT<key, value>>, FTLABHIRSIZEFEE

SELECT MAP{'a': 1, 'b': 2} AS m;

-— Yil GRE Tist, BAZWREAZA value)

SELECT (MAP{'a':1,'b':2})['a']; -- [1]
-- BERE

SELECT element_at(MAP{'a':1,'b':2}, 'a'); -- 1
-- ®# / EsR

SELECT map_keys(m), map_values(m)
FROM (SELECT MAP{'a':1,'b':2} AS m);

-- M FIHIE
SELECT map(list(k), Tlist(v)) AS m
FROM (VALUES ('x',l),('y',Z)) AS t(k, v);

-- element_at #HAFR[H NULL
SELECT element_at(MAP{'a':1}, 'zzz'); -- NULL

Tist_* BRZEY.

MAP RIEERIFRIR !

o HISEYE (FRRFEARAENFER) |

=

I8 map (histogram() REHEFHZE MAP) ;

SRS T,

SELECT histogram(region) AS h FROM sales;
SELECT unnest(histogram(region)) AS kv FROM sales;

11.5 UNION (BX&3BY)
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UNION 26l C B9 union / TypeScript BIBREZEEL: —MERTLARJLRISRELZ —,

1 SELECT union_value(a := 1) AS u_int;

72 SELECT union_value(b := 'hello') AS u_str;

3

4 | -- IHE

5 SELECT union_extract(u, 'a') FROM t; -- % u ffI5E tag=a NER[E 1,
A0 NULL
SELECT union_tag(u) FROM t; --'a'" / 'b'

TENREY:
1 CREATE TABLE mixed (
2 Vv UNION(Ca INTEGER, b VARCHAR, c DATE)

3();
UNION 7 DuckDB =#gEx3/D . 4bIE"S4EFME JSON FER"AY, B2 F3 JSoN &

VARIANT ,

11.6 ARRAY (FE{<EIH)
(BETEAIRY, RS AREETY BB, )

1 SELECT ARRAY[1, 2, 3] AS a;
2 SELECT [1,2,3]::INTEGER[3] As fixed;
3 SELECT array_length(a), a[l] FROM (SELECT ARRAY[1,2,3] AS a);

5 LISTRIXEI: ARRAY HERBIEHENEL,, ESMAE/HAN (embedding) XEEEKES
;ED

VSS I BREMEERUERZRIIFA ARRAY<FLOAT> Z embedding (35 19 &) .

11.7 JSON / VARIANT FafrlE
11.7.1 \F TR

1 SELECT json('{"a":1,"b":[1,21}') AS j;

2 SELECT '{"a":1}'::JSON AS j;

3 SELECT json_valid('{"a":1}") AS ok;

4 SELECT try_cast(bad_str AS JSON) AS maybe_nulT; -- =4
11.7.2 $2HY
A E R

IEHFF IREEE
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-> JSON

->> VARCHAR (E5|SHIFRFE)

1 SELECT

2 j->'user' AS user_obj,

3 j->"user'->>"name' AS name,

4 j->'items'->0->>"sku' AS first_sku,

5 json_extract(j, '$.user.name') AS fn_style,

6 json_extract_string(j, '$.user.name') AS fn_str

7  FROM (SELECT '{"user":{"name":"Alice"},"items":[{"sku":"A1"}]}'::ISON

AS 3);

11.7.3 &4

1 SELECT

2 json_array_length('[1,2,3]") AS n,

3 json_extract('[1,2,3]"', "$[1]') AS second,

4 json_contains('[1,2,3]"', '2") AS has

5 FROM t;

11.7.4 &R JSON

1 SELECT to_json({'a': 1, 'b': [1,2]}) AS obj;

2 SELECT json_object('kl', 1, 'k2', 'two') AS obj2;

3 SELECT json_array(l, 'two', 3.0) AS arr;

4 SELECT json_group_array(name) AS names FROM
users;

5 SELECT json_group_object(key, value) AS mapl FROM
config;

11.7.5 JSON — (& (EiHEIEE)

1B JSON #RZREIEANHT:

1 SELECT json_each(j) FROM t; -- FAT—% key/value
SELECT json_tree(j) FROM t; -— B BT RN

1 SELECT key, value
2 FROM json_each('{"region":"/&&K" "gmv":1000}"');

(FEIRAIREILEIIETRER STRUCT, FER .key / .value BXH, 155CH DESCRIBE A
HE. )
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11.7.6 }\ JSON &gz : read_json 5 json_transform

1 SELECT * FROM read_json('events/*.json');
2 SELECT type_of->>'x' FROM t;

18 JSON Z=RFERIERETR struct:

1 SELECT json_transform(payload,
2 "{"user_id":"BIGINT", "amount":"DOUBLE"}') AS rec
3  FROM raw_events;

11.7.7 VARIANT (1.5 #iig)

1 SELECT '"{"a":1,"b":{"c":2}}'::VARIANT AS v;
SELECT v.a, Vv.b.c FROM t; -- HEHABEIUHIRETBS
3 SELECT variant_type(v) FROM t;

VARIANT @& REIZL. BEERFBAIHNDIFERIGR. IRFERESHT,
EENZIE S NSRBI (1 11.9) .

11.8 BxEHIRIE IR 245

E%K 5%
HF - 217 unnest(list_col)

217 - 5k Tist(x) / array_agg(x)

K 2 )
struct_col.*
5l
|| — £589
=5 - & {'a': c1, 'b': c2} B row(cl,c2)
K
. Tist_sum(x) . Tlist_avg(x) . len(x) . Tlist_aggregate(x,
PR — InE .
max')
HFR — FIFE Tist_transform / Tist_filter / list_sort / flatten
Map — 17 unnest(map)
JSON — 17 json_each / json_tree
¥ s Tist_contains(1, x) / json_contains(j, 'k")
ERNREH:
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1 SELECT list_aggregate(list_col, 'sum') AS s,
2 Tist_aggregate(list_col, 'median') AS m
3 FROM t;

11.9 L% BEREHUR"IRE" DI RIFIRE

EsLT{EmHETF bronze / silver / gold ZE:

1 -- bronze: FFARE (47 %FUEFHE/:, payload /& ISON/VARIANT)
2 CREATE OR REPLACE TABLE bronze_events AS

3 SELECT json(payload_str) AS payload, ingest_time

4 FROM read_csv_auto('raw/*.csv');

5

6 -- silver: HEHEHFE RESEIRE)

7 CREATE OR REPLACE TABLE silver_events AS

8 SELECT

9 payload->>"'event_type' AS event_type,
10 try_cast(payload->>'user_id' AS BIGINT) AS user_id,
11 try_cast(payload->>"amount' AS DOUBLE) AS amount,
12 try_cast(payload->>"ts' AS TIMESTAMPTZ) AS ts,
13 payload->'items' AS items_json

FER/ &

14 FROM bronze_events;

15

16 -- gold: MEm ¥t + KL

17 CREATE OR REPLACE TABLE gold_user_daily AS

18 | SELECT

19 user_id,
20 ts::DATE AS d,
21 count(*) AS events,
22 sum(amount) AS amount_sum,
23 1ist(DISTINCT event_type) AS event_types

24 FROM silver_events
25 WHERE user_id IS NOT NULL
26 GROUP BY 1, 2;

R : FaEUERERE (BX. RiF) | 2NERERT (R. 2A) . BEZEAY

HARHLE ETL,

11.10 BREXBIYIEREIT IR

1. RERFTFIE: LIST/STRUCT FAIFRIRFTREYIFHE, HHELL JSON FFFEHR 10 %

E;
2. (ERREIHDFRERESEMS IBRA, RRFERIATHE silver EREUHE;
3. unnest SFETIAK, ZIHECELRARIE LM unnest Z/5FE JOIN;
4. Tist_transform B9 lambda &£ &{7H4T, 5% lambda B CPU pA;

5. 38 JSON A 44 ::3soN TIE VARCHAR, EHATEXEEE parse;
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6. 5 Parquet Bif, BRELHSWTTERE (Parquet JRESHF) .

LR
Z£H1 11-1 - 17 - FIR (BEIBRRPRTAEGHE—1T)

1
2
3
4
5
6
7
8

SELECT user_id,
Ten(Tist(DISTINCT category)) AS n_cats,

1ist(DISTINCT category) AS cats,
round(1list_sum(Tist(amount)), 2) AS total
FROM sales

GROUP BY user_id
ORDER BY user_id

LIMIT 1;
user_id = uU0001
n_cats = 4
cats = [E45, HF/78, Rif, B8]
total = 129382.88

Scfill 11-2 - 513 — 47 (unnest)

N O v AW N R

SELECT unnest([10, 20, 30]) AS v; -- 3 47: 10 / 20 / 30

-- WERHER Tist FIEI, REHEF

SELECT unnest(1ist(DISTINCT category)) AS cat
FROM sales

GROUP BY user_id

LIMIT 2;

scfll 11-3 - lambda =4E (FhiBik)

1 SELECT Tlist_transform([1,2,3], lambda x: x*2) AS doubled,

2 Tist_filter([1,2,3,4], Tambda x: x%2=0) AS evens,
Tist_reduce([1,2,3,4], lambda a, b: a+b) AS sum_all;

doubled evens sum_all

[2, 4, 6] [2, 4] 10

IBEE x -> x¥2 £1.55{3Aiz1T, BFTHNFAES, ENEEHA Tambda,
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Scfll 11-4 - STRUCT 5 MAP

1 SELECT s.* FROM (SELECT {'region':'fE4&"','gmv':1000} AS s);
2  -- region = 478 ; gmv = 1000

3

4 SELECT map_keys(h) AS k, map_values(h) AS v

5 FROM (SELECT histogram(region) AS h FROM sales);

k v

[4dt, K2R, ferh, #edt, 46Rg, PaRa] [33098, 32980, 33400, 33594, 33751, 33177]

histogram() HURENEFZ MAP , [EIFER"REERASHERELE",

6 11-5 - BREERIR vs IRk (EBINGER)

1 -- ®E: A7 PMHP GE. E JOIND

2 CREATE OR REPLACE TABLE user_profile AS

3 SELECT user_id,

4 1ist(DISTINCT category) AS categories,

5 sum(amount) AS gmv

6 FROM sales GROUP BY user_id;

7

8 - IR AT MR ETHEEED

9 CREATE OR REPLACE TABLE user_category AS

10 SELECT user_id, category, sum(amount) AS gmv

11 FROM sales GROUP BY user_id, category;

78 BES

#E user_profile 800 IRZE. . APl &I
k3R user_category 3200 EETEH. ERETE

11.11 FENE
e LIST (1-based F#7) . STRUCT (AGE&ISIE) . MAP (§8(H) . UNION (Hmashusk
A) . ARRAY (EIK) #IR% DuckDB HIBREMRE;
e lambda =& 1ist_transform / list_filter / 1ist_reduce 248 LIST g89%%(»
Hes
o unnest IBIRERMIT, BERH 1istQ BITRMHRE,; BEENTIEE;

e |SONFA -> (JSON) 5 ->> (==f58) #2H, avour json_each/json_tree {fZ5ta{L =
7+,

e VARIANT (1.5+) siEGXIFAER, EESFEMMITE,;
e SCHYERK: bronze {(REBERE — silver 185 — gold BF5
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shF53
1.8 sales #Z user_id BEK—T—1MEF (BITHSIFR. B&l. HEWEE) .
2. H Tlist_transform + Tist_filter EHEMHP"€ZAKTF 500 FUiJERESEZF0",
3. 19125 JSON FERIR, B ->> IBEFE, BT unnest fiZ17.
4. F3 unnest & histogram(region) AY MAP BFF/3 (key, value) %1,

5. ¥kkk: SCH'EMIE ST —RHEE N REPNGREES
(Tist_sort(list_distinct(...))) , BHITEMESHIMERE.

==
™=
25 12 = SEEVAMERSI 4 —— CSV, Parquet, JSON. Excel, Hive oX. ZXHEH&F.

HTTP/S3, X2 DuckDB EsCARYRE
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56 12 5 iSEHIMER Y

X2 DuckDB REENFIRAETIFNEEN: ARESEASAIE, EiE sqQL FiFxXiH.

AEEZ CSV. Parquet. JSON/NDJSON, Excel, Z3MH/SXBER. HTTPS). FEaEXt,
PAREMENRERE RS SIS,

12.1 =WFMEX

1 -- (A) replacement scan: HEZIE ML LERYL (REFE, KA EHERD
2 SELECT * FROM 'data.parquet';

3 SELECT * FROM 'data.csv';

4 SELECT * FROM 'https://example.com/data.parquet';

5

6 -- (B) BREHGRE (TLMESEL, IR AR D

7 SELECT * FROM read_parquet('data.parquet');

8 SELECT * FROM read_csv_auto('data.csv');

9
10 -- (@ &BX + BESH
11 SELECT * FROM read_csv('data.csv', header = true, delim = '|',
12 columns =

{"id": "BIGINT', 'name': 'VARCHAR', 'ts':'DATE'});
{rIB FAIARFH?

o« REIGHEE: A)
. BEDHSH (D, KB FRES) : B0

o JEE (A) XTI CSV ERIFMERIRTE (0 12.2) , BHMAESHE (O BXisE.

12.2CSV: HEEREFER, InxS
12.2.1 BEFiEEY

1 SELECT * FROM read_csv('data.csv'); -- P\ header=true,
auto_detect=true CAR[ERRAZRINTTHEANE]D
2  SELECT * FROM read_csv_auto('data.csv'); - BHEH A B ShHERT

3 SELECT * FROM read_csv('data.csv', header = false, columns =
{'cO'":"BIGINT','cl':"'VARCHAR'});

WNERZEYE CSV, BENRRY gzip/zstd:

1 SELECT * FROM 'data.csv.gz';
2 SELECT * FROM read_csv('data.csv.zst', compression = 'zstd');
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12.2.2 Bl IRIE S PER

DuckDB £:

1. B head (BTAT/HEA) HRE,
2. BB FRRITE I RERISEEYRIE"
3. IR BERIIRTE R ARIE,

[ERR: REFTRESHEETEE.

- i 1000 TR¥H, % 1001 fTihIL "abc
FROM 'mixed.csv';

2 SELECT *

3 -- Conversion Error: Could not convert string

FRIRTSZ:

- (1) HnRAEE
2 SELECT *
(B {EED

4 -- (2) HEEERM
SELECT *

FROM read_csv('mixed.csv', sample_size =

{'a':"VARCHAR', 'b':"DOUBLE'});

true);

12.23 EHESH—3

names

columns

deTim / sep
quote
escape
nullstr

skip

FoFSLAT IR A5
&

BAIEEIIBS
P

DIERF
5|1S=FfF

N FR
NULL 97~

BEIFFL N 1T

abc' to INT32

=iy e -— A e

FROM read_csv('mixed.csv', columns =

-- (3) &#H4ME VARCHAR BN, ZJ5HCAHE (R
SELECT try_cast(a AS BIGINT) AS a FROM read_csv('d.csv', all_varchar

il

header = true

names = ['id', "name']

columns =
{'id':'BIGINT', 'd':'DATE"'}

delim :

quote
escape = "\'
(AJEZ1N)

nullstr = "NULL'

skip = 2
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s
sample_size

all_varchar

dateformat /

timestampformat
decimal_separator

thousands_separator

ignore_errors

encoding

max_Tline_size

parallel

union_by_name
filename

hive_partitioning
normalize_names

types / dtypes

12.2.4 B3R5 0)

1588

SRBUHERTSRAF(T
#

DEBERN TR
HEREC
INDBRTT
TR

IMTHS
15)

(&

L NE; I
&

IRINSRIRS =
5

AT hive
B

L= e

=l

sample_size =

all_varchar

-1 22

true

dateformat = '%d/%m/%Y'

decimal_separator = ',

v

thousands_separator = '

ignore_errors =

true

encoding = 'IS0-8859-1'

'E)

BARITIHEREERAKR
parallel = true (ZRIA)
126

filename = true

12.6

normalize_names = true

types

IiEE csv (BFuM. EiESMR. BEIM dd/mm/yyyy) :

SELECT *

FROM read_csv('payroll.csv',

delim

dateformat
columns

'salary':'DECIMAL(12,2)', " "hire_date':'DATE'});

1
2
3
4 thousands_separator = ',',
5
6
7

"%d/%m/%Y ",

IERHRFIES TR, BRLE:

{'a':'BIGINT'}

{'emp_id':"BIGINT', "'name':'VARCHAR',

(ICU
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1  SELECT
order_id,
try_cast(strptime(ts_str, '%Y-%m-%d %H:%M:%S') AS TIMESTAMPTZ) AS
ts
4 FROM read_csv('events.csv', all_varchar = true);

Bkig Ry 3 1TROIRERIESLER:

1 SELECT * FROM read_csv('report.csv', skip = 3, header = true);

12.2.5 121 CSV BIFUBS: sniff csv

1 - B"E—R"HENSREREEAEE &
72 SELECT * FROM ( sniff_csv('data.csv') );
3  DESCRIBE SELECT * FROM sniff_csv('data.csv');

Batat: DR, 718, #iEEE BEa%KL. 288 BOM, [ToRMAETER.
HBIREE: =3 \PE4 CSV — SELECT * FROM sniff_csv('x.csv') — FAEHEH

{BIE read_csv &%,

12.2.6 CSV 48R~

o FHTERUARITER, (BRXHHBSERPRATIEER

e all_varchar = true [UIEWTREIR (RASXTHR) , E5" SR EHENTH
R,

o E—NNIHHEIEZIR, FFES copy ... T0 parquet (WIEE 13 E) BREEN, &
ERRZ;

e FHBARKCSV (>10GB) : B4R Parquet, BAF read_csv +181@ ™ (DuckDB &R
EHNIALENT, EREEEED) .

12.3 Parquet: SrAYEEISK
12.3.1 EFiEEY

1 SELECT * FROM 'sales.parquet';
2 SELECT * FROM read_parquet('sales.parquet');
3 SELECT count(*) FROM read_parquet('data/**/*.parquet'); -- glob #IH

12.3.2 Aft+4 Parquet R
Parquet {4 PIERLEHS :
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1 File (Parquet)
2 — Row Group 0 (#i% 100MB~1GB)
30 | — column Chunk: user_id (% statistics: min/max/null_count)
4 | F— column Chunk: amount (JE45: Dictionary + RLE)
51 | L— column Chunk: event_time
6 |— Row Group 1
7 B ...
8 L— Footer (Schema + RowGroup Jc#i + Key/value metadata)
=RaNX:
1. 5UF,KET: SELECT amount FROM ... R 10 amount%l;

2. i8iA T + Row Group Bkid: wHERE dt = '2026-01-01" &S Row Group Y

min/max, AFRFERIEEERD ;

3. E4E + 4mh3: FHYRTD (EE{H) . RLE. Delta. Bit-packing,

12.3.3 I#& Parquet JTiE

W 00 N O U1 D W N =

el e e =
0 N O v AW N RO

-- Schema
SELECT * FROM parquet_schema('sales.parquet');

-- Mg onHeRE
SELECT * FROM parquet_file_metadata('sales.parquet');

-- key/value metadata ({RZ T HARXHERES, i pandas h4s)
SELECT * FROM parquet_key_value_metadata('sales.parquet');

-- A row group MR (BOREMMRESHK T
SELECT
row_group_id,
column_id,
stats_min, stats_max, stats_null_count,
num_values, total_compressed_size
FROM parquet_metadata('sales.parquet')
WHERE column_id = 1
ORDER BY row_group_id;

parquet_metadata 2T "AHAXNEDE"HE—TE: R row group BRY
min/max SEEEE 7 B MEE (BUEREHF) . ABRCiEBNI(EE row group,

12.3.4 EHE&#
1 SELECT * FROM read_parquet('logs/**/*.parquet',
2 union_by_name = true, -— ARFEAES B AR %42 7 A I
3 hive_partitioning = true, -— fi#tHr dt=2026-01-01/ HE%1FE N5
4 filename = true, -— I FhE s RIS 4
5 binary_as_string = true, -- BYTE_ARRAY *fE VARCHAR
6 file_row_number = true -— 475 %] (file_row_number)
7();
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12.3.5 AP REZ /) Parquet XHFRIX

1 -- Hx + glob

2 SELECT count(*) FROM read_parquet('warehouse/sales/*.parquet');
3

4 -- BAp%

5 SELECT * FROM read_parquet(['a.parquet', 'b.parquet']);

6

7 -- BHEAMATHZ

8 SELECT * FROM read_parquet('warehouse/**/*.parquet');

DuckDB SHTIEENEf IFHETTEIRSFF.

12.4 JSON / NDJSON
12.4.1 NDJSON (£545—4" JSON)

1 SELECT * FROM read_ndjson('events.ndjson');

2 -- B{ read_json_auto
SELECT * FROM read_json('events.ndjson', format =
'newline_delimited');

12.4.2 éARZ=0RY JSON

1 [ {llall:l}’ {llall:z} ]

1 SELECT * FROM read_json('arr.json', format = 'array');
1243 EHESH

1 SELECT * FROM read_json_auto('events.ndjson',

2 columns =
{"id": 'BIGINT', "ts':'TIMESTAMPTZ', 'payload':"'JSON"},

3 maximum_object_size = 33554432, -— > JISON MR KFET (BRINZ
16MB)

4 ignore_errors = true, -— RSFERT R AT

5 union_by_name = true,

6 dateformat = "%Y-%m-%dT%H: %M :%SZ"

71);

Ein: SREMRIFAI JSON £i8id maximum_object_size , THXEIA], B—MMERE
L EF1T JSON BFERBA—H——H union_by_name = true B@lh5,
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12.4.4 ]SON FFIRYEEIRTTTE

1 -- 1) JE#EEk ISON 4
CREATE TABLE raw AS SELECT json(line) AS j FROM
read_ndjson('app.ndjson');

3
4 -- 2) #EFE (silver)
5 CREATE OR REPLACE TABLE clean AS
6 SELECT
7 try_cast(j->>"user_id' AS BIGINT) AS user_id,
8 j->>"action' AS action,
9 try_cast(j->>"'ts' AS TIMESTAMPTZ) AS ts,
10 j->"properties' AS props
11 FROM raw;
12.5 Excel 7/ &,
12.5.1 Excel (xlIsx)
KHMRAED excel ¥R
1 INSTALL excel;  -- #HIRMRAIELEIENNEY RINATE
2 LOAD excel;
3
4 SELECT * FROM read_x1sx('report.xlsx');
5 SELECT * FROM read_x1sx('report.xlsx', sheet = 'Sheet2');
6  SELECT * FROM read_xTsx('report.x1sx', range = 'Al1:D100');
7 SELECT * FROM read_x1sx('report.xIsx', header = false);

MREESR: Excel BUSHFABRATHIRK (BHIRE st_read +spatial ', [5k2
XY R, IEEENZOT ) . RIRE, BEEXI AR B, A Python

+ pandas/calamine 5E5Ef5 con.register() .

12.5.2 gzt —8

=5

Avro

Delta Lake

Apache Iceberg
SQLite 324

MySQL / PostgreSQL
GeoJSON / Shapefile

Arrow IPC / Feather

B

avro ¥ & — read_avro(...)

delta ¥ & — delta_scan('s3://path')
iceberg ¥ E — iceberg_scan(...)

sqlite ¥ — sqlite_attach('app.db')
mysql / postgres I B — ATTACH (58 14E)
spatial ¥ — ST_Read(...)

read_feather ? — J@E AL EEFEIREIE]
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t&=t K

Remote HTTP httpfs ¥ — HiES URL

12.6 ZX M5 XBR
12.6.1 Z2HFEF: union_by name

1 - ZAUHFILErER
2 SELECT * FROM read_parquet(['old_sales.parquet', 'new_sales.parquet'],
3 union_by_name = true);

AFFE union_by_name BF, DuckDB REFBENHFIRFE—, AENILE.

12.6.2 Hive X

HEBTERS
1 warehouse/
2 dt=2026-01-01/region=%%/part-0.parquet
3 dt=2026-01-01/region=41t/part-0.parquet
4 dt=2026-01-02/region=#%/part-0.parquet

1 SELECT * FROM read_parquet('warehouse/**/* . parquet', hive_partitioning
= true)
2 WHERE dt = DATE '2026-01-01";

PRIENBERBFTHR, FESRERLEEIENER — IRKAIRIE.
Elpri2'8

1 SELECT * FROM read_parquet('warehouse/**/* . parquet’,

2 hive_partitioning = true,

3 hive_types_autocast = 1, -- 8 dt HzhEK DATE (0=#F474F
H, 1=H3, 2=1% hive #EWD

4 hive_partition_names = ['dt','region'] -- BFE (Hx4L50 key
I 250D

5 );

12.6.3 KiEXHS

SELECT filename, count(*) AS n
2 FROM read_parquet('Togs/**/*.parquet', filename = true)
3  GROUP BY filename;

XEHE"IN B iF I,
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12.7 5&iT HTTP(S) / WRIFHEE

FE httpfs TR (RFRARNEESEMNRIEINE) -

INSTALL httpfs;
LOAD httpfs;

A oW N R

SELECT * FROM 'https://raw.githubusercontent.com/.../data.csv' LIMIT
oF

5 SELECT count(*) FROM read_parquet('https://bucket/path/file.parquet');

YNERRE S3FABXIR, FEEEINE (5 14 EiFik)

1 CREATE SECRET my_s3 (TYPE S3, KEY_ID 'AKIA...', SECRET '...', REGION
'ap-northeast-1');
2 SELECT * FROM read_parquet('s3://my-bucket/data.parquet’);

HTTP BSSBEIERK (Range Request) fff DuckDB FEE FHENXH——RIEFENFIE

B (KRS imAY Range 328F)

A FE: X HTTP RIS REENEIEIENT, RIFAk cory THEIKM, #BRESM
MLEIEIR,

12.8 1#%BUER: (TARHRIZEE Parquet

ins iy

FHUER CSv, BEEREEA R Parquet (8% 5~10 {3E48 + 10 (FEERR)
IREGRER CSV, RE—X BEiE, A

HIERBARARBRAIEIFF  CSV (FIEtEEF) 5 Parquet + XY

FEACD F5H. BES DuckDB #ERESI {48 Delta/lceberg

HIREIEEXERBESS WA Parquet (FIFEIENIFE)
EigmS (FNS 13 5)

1 COPY (SELECT * FROM read_csv_auto('big.csv'))

2  TO 'big.parquet' (FORMAT PARQUET, COMPRESSION ZSTD, ROW_GROUP_SIZE
1000000) ;

NiEiRIE

IRE bl

i
i
ok
i
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HRER

conversion Error:
Could not convert

string 'x' to INT32

CSV Error: Line ...
exceeds maximum Tine

size

Invalid Input Error:
. Unrecognized

date syntax

Invalid Input Error:
File ... too many

columns in Tine

Catalog Error: Table
with name x does not

exist

IO Error: Cannot

open file

Invalid Input Error:
Duplicate column

name

Not implemented
Error: Unsupported

compression

1 -- 1) %ESH

2

3

4

5

6 SELECT

7
order_id,

8 trim(user_id)
user_id,

9 coalesce(region,
region,

RE

TREE, B
HEERR

BfTAK

SEGIE
Uiy

Sl S
A

ST515
(fexxHa

SERBENM

515)

RIZEER /
PR/ &
= httpfs

CSVREES
I

EAEETA
XFF

try_cast(order_id AS BIGINT)

"RE

Pl

sample_size=-1, all_varchar=true

f& try_cast. EEI{ types

max_line_size = <% K{f>

dateformat="%d/%m/%Y' BYSCciE=iGE

e

ignore_errors=true B columns T

UfEE

FH 'file.csv'

MBI, 2N INSTALL httpfs

normalize_names=true

SeARERFAXINL compression 2%

12.10 328k IE—MERE CSV TRETF 3 Parquet

SELECT * FROM sniff_csv('orders_2026_01.csv');

-- 2) #ATRUEREBILE" GENEER A ED
CREATE OR REPLACE VIEW staging.orders AS

AS

AS

AS
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10 try_cast(replace(amount, ',', '') AS DECIMAL(12,2)) AS

amount,

11 try_cast(strptime(order_ts, '%Y/%m/%d %H:%M') AS TIMESTAMP) AS
order_ts,

12 filename AS
src_file

v

13  FROM read_csv('landing/orders_*.csv',

14 union_by_name = true,

15 filename = true,

16 all_varchar = true, -— RATfEE, B HERT IR
17 nullstr = ['NULL", "', 'N/A'],

18 ignore_errors = false

19 | D

20

21 -- 3) K&

22 SELECT count(*) AS total,

23 count(*) - count(order_id) AS miss_id,

24 count(*) - count(amount) AS miss_amount,
25 min(order_ts), max(order_ts)

26 FROM staging.orders;

27

28  -- 4) VxHiN Parquet (JGLRFTAHTHEREETED

29 COPY (SELECT * FROM staging.orders WHERE order_id IS NOT NULL)
30 TO 'warehouse/orders.parquet'

31 (FORMAT PARQUET, COMPRESSION ZSTD, ROW_GROUP_SIZE 500000);

SRR
SLf5ll 12-1 - FH parquet_metadata HH"gEA eI EUE"

1 SELECT row_group_id, row_group_num_rows, path_in_schema,

2 stats_min, stats_max, compression

3 FROM parquet_metadata('sales.parquet')

4 WHERE path_in_schema = 'order_id'

5 ORDER BY row_group_id;

row_group_id row_group_num_rows path_in_schema stats_min stats_max compression
0 122880 order_id 1 122880 ZSTD

1 77120 order_id 122881 200000 ZSTD

1 row group &E min/max (BP Zone Map)
WNSRHIT WHERE order_id = 5, 58 2 /> row group (122881~200000) £#HEEHRYE

g ——xXE R " S AR rERE.,
AR
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1 SELECT count(DISTINCT row_group_id) AS num_row_groups,
2 count (DISTINCT column_id) AS num_columns

3 FROM parquet_metadata('sales.parquet');
4 -- 2/ row group. 9 %

SCll 12-2 - sniff csv: FoiZErEiEEEY

1 SELECT * FROM sniff_csv('dirty_sales.csv');

/7]

ol (T5ieRHERY) -
Delimiter Quote Escape HasHeader NumColumns
\| " " true 5

HEWTHAY%Y: order_id BIGINT. user_id VARCHAR. region VARCHAR. amount

DOUBLE ., order_date_txt VARCHAR,

7EREI amount #EHEWTEL T DOUBLE MIANGE DECIMAL — & EUASIEFoNIERE
DECIMAL(12,2) ,

3£ 12-3 - B CSV BIRL1E;

1 SELECT * FROM read_csv('dirty_sales.csv',

2 deTim = '|', header = true, all_varchar = true,

3 nullstr = ['', '"NULL', 'N/A']

4 ) LIMIT 3;

order_id user_id region amount order_date_txt
1 U0583 terh 851.47 2026-01-01

7 U0678 ) (=) 2026-01-07

11 uo123 ey 123.45 03/15/2026

B 717888 MAHAREIERN) [ %11 TABESEEN. TEERLDELS
22 BEHI 10,

L .Y ~ A 1 — ]
26 12-4 - —RiERENMNEF
1 -- [A— schema MIZ/MC4F GR5E D
2 SELECT count(*) FROM read_parquet('warehouse/sales/**/*.parquet',
3
4

hive_partitioning = true);
-- 200000

& filename = true HEE"BFNS4EEE":
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1 SELECT filename, count(*) AS n
2 FROM read_parquet('warehouse/sales/**/*.parquet', filename = true)
3  GROUP BY filename ORDER BY n DESC;

A schema RIS B glob SIRE—NIAH schema BRI (BSEFskiR
8 .

SC: 8 sales.parquet / users.parquet / events.parquet ;EfE—HCiE,
AINSERE 20 5 (RIRE—14RT schema X357)

PILE union_by_name = true [SIXIE 860080 (IEFTAS{HITERERR, FREHI
NULL) ,

S A—ZAd—EERRXE union_by_name = true,

12.11 FEINE

o =MEL: XMHEIRE (R) / read_* &L (Aix) / HHHRL (BH) |

o CSVHYKEZKBIERT: F sniff_csv 2. all_varchar + try_cast E2&i=HIF
HIRETREE;

o Parquet fIIEAESREIFIEBY + Row Group Bkid (Zone Map) + 48, M
parquet_metadata 12Hf;

o Z3{4H union_by_name . Hive BREH hive_partitioning X895 XEE;
o IFESHEE httpfs + Range iE3K;
o ESEAREIRIBER Parquet, XERKAIMEEATIT.

hF53
1. %958 2 ESHAY sales.csv [ sniff_csv, BETCHITHAEEIZTIER,
2.3 all_varchar=true BiE—X, M typeof() HERER,

3. £ —1ZE Hive XBR (¥& region) , B hive_partitioning=true BEIFHIE
IE .count EAWHEE (F EXPLAIN ANALYZE EFETED) .

4. 18 sales.parquet BYrow group #&E. S%IAY min/max ¥JENHE,
5. ZRITAN—MTAE CSV (24 URL) , H#IA httpfs EEIINEATA.

=
% 13 5 5HEEIES ETL —— COPY TO, XS, EXPORT DATABASE, LAN—5572EMY
ETL f7KZ,
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58 13 & 5Hh&ES ETL

E5eAE, {REEFA DuckDB FRI75ERk" RIS 4RI R S SRS RIS B MK £,

13.1 SHAIMHE

y 538 iEH BT
copy = SHEIXE COPY (SELECT...) TO
o =) 'a.parquet'’
CREATE TABLE AS s
ERHIERESR CREATE TABLE t AS SELECT ...
SELECT
INSERT INTO ... S
1BInEUE INSERT INTO t SELECT ...
SELECT
BN EERTERE /R o
EXPORT DATABASE @ EXPORT DATABASE 'dump

13.2 COPY TO: EHFIZIH
13.2.1 BFRiEi%

1 - FHER
2 COPY sales TO 'sales.parquet' (FORMAT PARQUET);
3
4 -- FHEMGR (LaniES)
5 COPY (SELECT region, sum(amount) AS gmv FROM sales GROUP BY 1)
6  TO 'region_gmv.parquet' (FORMAT PARQUET);
7
8 - BV RAL BN HEFD
9 COPY (SELECT * FROM sales) TO 'sales_export.parquet';
10
11 COPY (SELECT * FROM sales) TO 'sales_export.csv' (HEADER, DELIMITER
L
13.2.2 FBFANERSH
Parquet:
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1 COPY (SELECT * FROM sales ORDER BY order_date)

2 TO 'sales.parquet'

3 (FORMAT PARQUET,

4 COMPRESSION ZSTD, -- SNAPPY(¥KiN) / zZSTD / GzZIP / BROTLI /
LZ4 / NONE

5  ROW_GROUP_SIZE 500_000, -- 4 row group T

6 ROW_GROUPS_PER_FILE 1, -— BNHEEJLA row group

7  COMPRESSION_LEVEL 3,

8  OVERWRITE_OR_IGNORE

9| );

EREEEALE: ZSTD EHEERE. MIER, BEKEFME, SNAPPY EERREE R
B, GZIP SREMERYF, EEILLINRKEE.

Csv:

1 COPY results TO 'out.csv'
2 (FORMAT CSV, HEADER true, DELIMITER '|', QUOTE '"', ESCAPE '"',
3 NULLSTR 'NA', DATEFORMAT '%Y-%m-%d', COMPRESSION GZIP);

JSON / NDJSON:
1 COPY (SELECT * FROM t) TO 'out.json'  (FORMAT JSON, ARRAY true);  --
A E A
2 COPY (SELECT * FROM t) TO 'out.ndjson' (FORMAT JSON, ARRAY false); --
474> ISON

SQL:

1 COPY (SELECT * FROM sales) TO 'insert.sql'
(FORMAT SQL, table_name = 'sales_copy'); -- AR INSERT i&6), T

13.23 P RS (BEE)

1 COPY (SELECT *, date_part('year', order_date) AS year FROM sales)
TO 'warehouse/sales' - JEE: Hbre— A H g

3 (FORMAT PARQUET, PARTITION_BY (region, year), OVERWRITE_OR_IGNORE,
COMPRESSION ZSTD);

HERREEN

1 warehouse/sales/

2 region=%7%/year=2026/part-0.parquet
3 region=%1t/year=2026/part-0.parquet
4

e PARTITION_BY HFIWRZKREE (BUSERFTENER) ;
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o BIREEEVWRE—BR;
o PXBEFERZE Hive Xiig, 1ZHEATH hive_partitioning = true;
e EFZAM (F/A/H) slks3E&s K.

13.2.4 BEE5EMTA

S8 74
(BRIA) BireFENiRE
OVERWRITE BEREBXHHSXKER
OVERWRITE_OR_IGNORE BREFERTHRBES (D XKEHAVEBIER)
APPEND BN (ENNEI parquet HBLEEITFRE)
PER_THREAD_OUTPUT B GERE— X (FHMTEHER)

13.2.5 {=Hl ISR

1 COPY (SELECT * FROM huge_table)
TO 'chunks/data.parquet'

3 (FORMAT PARQUET, PER_THREAD_OUTPUT true, ROW_GROUPS_PER_FILE 8,
FILE_SIZE_BYTES '256MB');

BEHARSIHTERNEEGEN (B84 footer HPEEINARYT) . BINED
Parquet 3{44£ 100 MB ~ 1 GB Zjd],

13.3 EANSURRER

13.3.1 CTAS

1 CREATE OR REPLACE TABLE sales_copy AS SELECT * FROM sales;

13.3.2 INSERT

1 INSERT INTO sales SELECT * FROM staging_sales WHERE order_date >= DATE
'2026-01-01";

2

3 INSERT INTO users BY NAME SELECT * FROM new_users_stg; -- &R
5

4

5 INSERT OR REPLACE INTO dim_product BY NAME SELECT * FROM

product_updates; -- upsert
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13.3.3 BHLES A : Appender
¥4 INSERT 7E DuckDB FH{RIE (S{7— S . SRmss=:

Bl—: —5K3{E INSERT

1 INSERT INTO t VALUES (1,'a'), (2,'b'"), (3,'c');

%3X=: Python Appender (FiR)

1  dmport duckdb

2

3  con = duckdb.connect("warehouse.db")

4 con.execute("CREATE TABLE IF NOT EXISTS events(id BIGINT, payload
VARCHAR) ")

5

6 appender = con.appender("events")

7 for row in rows:

8 appender.append_row(*row)

9 appender.flush()

10 appender.close()

BFR=: S8k executemany

1 con.executemany("INSERT INTO t VALUES (?, ?)", Tist_of_tuples)

HEEERSE : BINKS INSERT X29JLF17/#; Appender AlIAE+HEIEH1T/F.
Swikita Python for fEIREIR con.execute("INSERT ..."),

B ML SRS

1 INSERT INTO events SELECT * FROM
read_parquet('batch_2026_09_%.parquet');

XESER&ERN: EEFEBCE, AR Python B{TIREGTE.

13.4 EXPORT / IMPORT DATABASE: ZEFEHiHT

1 EXPORT DATABASE 'dump_2026';
ERER:

1 dump_2026/

2 schema.sql -- CREATE TABLE / VIEW / TYPE / MACRO % DDL
3 Toad.sql -- COPY iff], 5/H data/ R Parquet

4 data/

5 tablel.parquet

6 table2.parquet
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&S :
1 IMPORT DATABASE 'dump_2026';
WA LIRS — MNEERS AT schema.sql B#{T Toad.sql :

1  duckdb new.db < dump_2026/schema.sql
2 duckdb new.db < dump_2026/1oad.sql

FRi&:
o BRFI® (B 1.0 2ZEXHEARERS, SH/SADERRENSEI) |
« BENENK,;
o BERIIB—EE,

BHEXSHEH:

1 EXPORT DATABASE 'dump' (FORMAT PARQUET, COMPRESSION ZSTD,
ROW_GROUP_SIZE 500000);

A SHEEBEZHABAN, XE—NEESR, TEXMURR (518 EHEMNR
B%) .

13.5 185 / FFAY ETL =30

DuckDB RSB AAMBEEATESHERER, L2/ VME R,

13.5.1 {&—: S=FE (REHE, KEHEE)

1 CREATE OR REPLACE TABLE mart.daily_metrics AS
2 SELECT dt, count(*) AS events FROM staging.events GROUP BY 1;

e BEER, RS, KITIER.
&R BASEHRESGR (1 GB 21+ GB 5e2d1T, JLTREILDH) .

13521 IR XENR (FR)

B BEFEHE—X, MEMTtEHESII—RNIoK.
1 -- PHBRSXSRME Parquet Hxd, BHIHHZEAE
COPY (SELECT * FROM staging.events WHERE dt = DATE '2026-09-17')

3  TO 'warehouse/events' (FORMAT PARQUET, PARTITION_BY (dt),
OVERWRITE_OR_IGNORE) ;

NRBHIEER, TLARSHEENS:
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BEGIN TRANSACTION;
DELETE FROM mart.daily_metrics WHERE dt = DATE '2026-09-17"';
INSERT INTO mart.daily_metrics

A W N R

GROUP BY 1;
5  COMMIT;

AESEER, RIE'BEA2M, BA2EER", AHAPERE.

13.5.3 {&E30=": Upsert IZ=[RF

1 CREATE TABLE IF NOT EXISTS dim_user (

2 user_id BIGINT PRIMARY KEY,

3 name VARCHAR,

4 plan VARCHAR,

5 updated_at TIMESTAMPTZ

6 );

7

8 INSERT OR REPLACE INTO dim_user BY NAME
9  SELECT user_id, name, plan, max(updated_at) AS updated_at
10 FROM staging.users
11 GROUP BY user_id, name, plan;

13.5.4 #&xXPY: Watermark (4ZMEZIE—K)

1 CREATE TABLE IF NOT EXISTS etl_state (k VARCHAR PRIMARY KEY, Vv

VARCHAR) ;

2

3 INSERT OR REPLACE INTO etl_state VALUES ('Tlast_processed_date',
09-17");

4

5 —- FRBATIHEHGE S

6 SELECT v FROM etl_state WHERE k = 'last_processed_date';

13.5.5 F§ Python 4RHE

1 #!/usr/bin/env python3

2 """RHiz® ETL. H¥%: python etl.py"""

3 import duckdb

4 from datetime import date, timedelta

5

6 def main(Q):

7 target = date.today() - timedelta(days=1)
8 con = duckdb.connect("warehouse.db")

9
10 # 1) FeRCURIFMEEIR
11 con.execute("""
12 INSERT INTO staging_events
13 SELECT * FROM read_parquet(?, union_by_name = true)
14 "o [f"landing/{target}.parquet"])

SELECT dt, count(*) FROM staging.events WHERE dt = DATE '2026-09-17'
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15

16 # 2) EEIRFR

17 con.execute("""

18 CREATE OR REPLACE TABLE mart_events AS

19 SELECT dt, count(*) AS events, count(DISTINCT user_id) AS uv

20 FROM staging_events

21 GROUP BY dt

22 "

23

24 # 3) S

25 con.execute("""

26 COPY (SELECT * FROM mart_events)

27 TO 'out/metrics.parquet’

28 (FORMAT PARQUET, COMPRESSION ZSTD, OVERWRITE_OR_IGNORE)

29 "y

30

31 con.execute("INSERT OR REPLACE INTO etl_state VALUES
('"last_processed_date', ?)",

32 [str(target)])

33 con.close()

34

35 if _name_ == "_main__":

36 main(Q)

13.6 558 ETL 3e8k: NRIBAZTIIEERE
BN HRSXEI NDJSON H7E, landing/events/dt=2026-*/part-*.ndjson,
Th o

1. EEBM Parquet (IRAHKX) ;

2. FAP#ER;

3. BHIERER,

4. 1245 Bl IR —S X,

SR O0: HF

1 CREATE SCHEMA IF NOT EXISTS staging;
2 CREATE SCHEMA IF NOT EXISTS mart;

SE1: EXEERYERLY (RE)

CiEE" CEMER. FREARYIR) HE—TEE.
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1
2
3
4
5
6
7
8
9

10
11
12
13

CREATE OR REPLACE VIEW staging.raw_events AS

SELECT
try_cast(user_id AS BIGINT) AS user_id,
Tower(event_type) AS event_type,
try_cast(ts AS TIMESTAMPTZ) AS ts,
try_cast(amount AS DECIMAL(12,2)) AS amount,
page,
dt,
filename

FROM read_ndjson('Tanding/events/**/*.ndjson',
hive_partitioning = true,
filename = true,
union_by_name = true);

WNRIRAY JSON BITFERBHIE (120 {"user":{...}}) , ALASEA read_ndjson
HEE(TIERL JSON 51, BBAE ->> 12BN, W& E 11 &,

TR 2: iBik (silver B)

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

CREATE OR REPLACE TABLE staging.events AS

SELECT
user_id,
event_type,
=S
ts::DATE AS dt,
coalesce(amount, 0) AS amount,
page

FROM staging.raw_events
WHERE user_id IS NOT NULL
AND ts IS NOT NULL;

-- HEpEaE (B ETL #BZA)D

SELECT
count(*) AS total,
count(DISTINCT user_id) AS uv,
min(ts) AS from_ts,
max (ts) AS to_ts,
count(*) FILTER (WHERE event_type IS NULL) AS miss_type

FROM staging.events;

S8 3: ERANEIEHR (92X Parquet)

1

2
3
4
5
6

CoPY (

SELECT * FROM staging.events

ORDER BY dt -- HFEN, #BAESHE dt dIERECR
)

TO 'warehouse/events'
(FORMAT PARQUET, PARTITION_BY (dt), OVERWRITE_OR_IGNORE, COMPRESSION
ZSTD) ;
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ORDER BY dt BEAALUIE N XAREIESR, &5 Zone Map BENNE.

SE4: HER (gold E)

1 CREATE OR REPLACE TABLE mart.dim_user AS

2 SELECT

3 user_id,

4 min(ts) AS first_seen,

5 max (ts) AS Tast_seen,

6 count(*) AS total_events,
7 sum(amount) AS total_amount,
8 1ist(DISTINCT event_type) AS event_types

9 FROM staging.events

10 GROUP BY user_id;

$IE 5. IEinRE

1 CREATE OR REPLACE TABLE mart.daily_metrics AS
2 WITH daily AS (
3 SELECT
4 dt,
5 count(*)
AS events,
6 count(DISTINCT user_id)
AS dau,
7 sum(amount)
AS gmv,
8 sum(Camount) / nullif(count(DISTINCT user_id), 0)
AS arpu
9 FROM staging.events
10 GROUP BY dt
11 )
12  SELECT
13 dt, events, dau, gmv, arpu,
14 lag(dau) OVER (ORDER BY dt)
AS prev_dau,
15 avg(dau) OVER (ORDER BY dt ROWS BETWEEN 6 PRECEDING AND CURRENT

ROW) AS dau_ma7
16  FROM daily
17 ORDER BY dt;

$B 6. SHETiHF

166


af://n164
af://n166
af://n168

(V]

O 00 N O

COPY (SELECT * FROM mart.daily_metrics)

TO 'out/daily_metrics.parquet' (FORMAT PARQUET, COMPRESSION ZSTD,

OVERWRITE_OR_IGNORE) ;

COPY mart.dim_user

TO 'out/dim_user.parquet' (FORMAT PARQUET, COMPRESSION ZSTD,

OVERWRITE_OR_IGNORE) ;

-- WM csv T Excel fTJF

COPY (SELECT * FROM mart.daily_metrics ORDER BY dt)
TO 'out/daily_metrics.csv' (HEADER, DELIMITER ',',
OVERWRITE_OR_IGNORE) ;

SR 7. RIS

N

(o) BNV, BN N O]

-- WrE 1. AT ENZSE T AEE H I

SELECT CASE WHEN count(*) = count(DISTINCT dt) THEN 'OK'

END AS check_dt
FROM mart.daily_metrics;

-- WE 2: WHH GMv

SELECT CASE WHEN count(*) = 0 THEN 'OK' ELSE 'FAIL'
check_negative

FROM mart.daily_metrics WHERE gmv < 0;

ELSE

END AS

'FAIL'

BT B ENEXEMSEIA, KWEFIERKE (5 20 ENAFSLEREBR
) .

13.7 ETL By IEEEES

B2 figix

BUFB{EIR INSERT

Appender / #t2 INSERT / BN {4

SEiTEE JOIN 1S 5EENEEERE/N
D XHNEEEE HER. B4, A2 user.id
i HH SUEARE R/ >100 MB

S \BI OrRDER BY HEFF 1k Zone Map &3%, JSLLsERURENE

a5 R AR CREATE TEMP TABLE , JH/> BT
KiESHHE RHEEAGER, BREIRESITK
FERNE SET memory_limit + SET temp_directory (5 17 &)

LHlES
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S5l 13-1 - EEEEIEE L% (21 20 B17)

1 .timer on
COPY (SELECT * FROM sales) TO 'c_snappy.parquet' (FORMAT PARQUET,
COMPRESSION SNAPPY);

3 COPY (SELECT * FROM sales) TO 'c_zstd.parquet' (FORMAT PARQUET,
COMPRESSION ZSTD);

4 COPY (SELECT * FROM sales) TO 'c_gzip.parquet' (FORMAT PARQUET,
COMPRESSION GZIP);

5 COPY (SELECT * FROM sales) TO 'c_plain.csv' (HEADER) ;
Bz L3 SNiEh
csv 17 MB 0.079s
Parquet + SNAPPY 3.5MB 0.064 s
Parquet + ZSTD 2.1 MB 0.076 s
Parquet + GZIP 2.4 MB 0.339s

g ZSTD BREARMN (AFRE/)\, SEES SNAPPY $5) ; GZIP 18 4-5 %, RER
FRAMERTA.

S5l 13-2 - XS + (o]

1 COPY (SELECT *, strftime(order_date, '%Y-%m') AS ym FROM sales)

2 TO 'warehouse/sales' (FORMAT PARQUET, PARTITION_BY (ym),
OVERWRITE_OR_IGNORE);

3 -—- A HZ#WZicfifE: shell Bk mkdir -p warehouse/sales

4

5 SELECT count(*) FROM read_parquet('warehouse/sales/**/*.parquet’,

6 hive_partitioning = true); --
200000

B& 1568

warehouse/sales/ym=2026-01/... 1 BoX

warehouse/sales/ym=2026-06/. .. 6 BHX

ZJ3 WHERE ym = '2026-01' £fitAHSEX#FHE, REFE—ER.

S 13-3 - BEEERE

1 EXPORT DATABASE 'dump_dir'; -- 4% schema.sql / load.sql /
data/*.parquet
2 IMPORT DATABASE 'dump_dir'; -— R —AERE
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1 Ts dump_dir
2 # schema.sql Toad.sql data/

£ 13-4 - BIFBFEA INSERT (ZFHILEEAN)

-- & . —%2H
INSERT INTO t VALUES (1,'a'), (2,'b'), (3,'c');

-- B et A/ SO EE
INSERT INTO t SELECT * FROM read_parquet('batch.parquet');

N O v AW N R

-- ¥ xMl: python B for fi¥f#i% INSERT (JLT47/F)

Python MIERRAVELR Appender (55 15/19 EBRED) .

13.8 REINE

o SHFESE copy (#Hi)) TO "B (330 ;

e Parquet ZiYF COMPRESSION ZSTD. ROW_GROUP_SIZE &,
OVERWRITE_OR_IGNORE {RIFES:;

o SXSHA PARTITION._BY (WREREEEDS) , BIrE— 1 ER;

o EAKRAIFZLMMETT (Appender / INSERT SELECT / read_* Bi%) , HH4BEIRERS
INSERT;

e EXPORT DATABASE / IMPORT DATABASE EEEMTSHEBMEIFIEE;
o ETLIENMUE—: 28FE (8if) . SXEJMH. upsert, watermark;
o BUINEUEREWNS, 1LRKLRE.

IFES
1.18 sales 1% region XS Parquet R, BF hive_partitioning=true 3X[A|
%O
2. WL =FBEXRSAGEE . 18R INSERT vs Appender vs INSERT ... SELECT FROM

read_parquet,

3. F3 EXPORT DATABASE BHE 2 Z6EAY learn.db , REE—1NHEHZRE IMPORT
DATABASE &,

4. B—NEZFH Python ETL iIAS: 2 sales #% order_date 43Bk 6 4 Parquet X{45&
tH, EEETER—H.
5. 45682 ETL IN=KEE (1781 IE=X55. JERER) .
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T—=

%14 2 HHEUEE SEASZHE —— ATTACH 21808, Secret S8,
S3/R2/Azure/GCS, EIFEE PostgreSQL/MySQL/SQLite,
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56 14 E EHHIEESEA G

DuckDB AJLUGEIAA MR —HFEIE: 55— DuckDB X{4. PostgreSQL/MySQL/SQLite £
1BEE. AR S3/0SS/R2/Azure/GCS ERITTER,

AEAWZORPRNKEET: ATTACH (HE) 5 CrReaTE SECRET (RIREHE) .

14.1 ATTACH: BHMERESHEIRIEH K
14.1.1 X%

0 N O v A W N

ATTACH 'other.db' AS other;

JE

ATTACH 'other.db' AS other_readonly (READ_ONLY);
ATTACH ':memory:' AS scratch;

USE other; -- PIHRBRINE
SELECT * FROM other.my_table; -- JHIRE 41
SHOW DATABASES; -- BEE Tk
DETACH other; -— ##Eg

HEE, SEREENFRSBHIEEATIEER:

1
2
3

SELECT a.x, b.y
FROM main.local_table a
JOIN other.remote_table b USING (id);

main BA? (REFIFFRIBRECRIFIAZHAY main,

DATABASES BILAEZRIELER.

14.1.2 SCHIg=

1

2. QiEHE: FEL{RIDHTER READ_ONLY FEZ, BEFIRH;

RIS 1EIHERIREZIHE,

-- f£#J5—1 DuckpB

- REHER

- RSN AL

.databases Bf SHow

3. A%F workspace: 1} staging B :memory: , FIBIERANGE;
4. SiFEXFPER: PostgreSQL ANIS3ER + ANth Parquet + S3 _ERIIREWE, —%% SQL

join,

T BRI EERREERI R

ATTACH 'old.db' AS old;

CREATE TABLE main.sales AS SELECT * FROM old.sales;

DETACH old;

ER—MNERNZS I, CEBRSRESIERE ($188) .
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14.2 Secret E1Ez8: IMIAMERAT

LABT DuckDB FB SET s3_access_key_id=... XfLBFRE. NI Secret
Manager:

1 CREATE SECRET my_secret (

2 TYPE  S3,

3 KEY_ID 'AKIAIOSFODNN7EXAMPLE',

4 SECRET 'wJalrXUtnFEMI/K7MDENG/bPxRfiCYEXAMPLEKEY',
5 REGION 'ap-northeast-1'

6();

Bl
o ILIENEFEZMNMER, {ERTARE scope;
o TIHEA4L ( CREATE PERSISTENT SECRET) ZIEUERESY;
o F—EIBRHEIRS (S3/Azure/GCS/HTTP/MySQL/Postgres...) .

14.2.1 EE5EHE

SELECT * FROM duckdb_secrets(); -— 4T secret (AL &R0
SELECT name, type, provider, scope FROM duckdb_secrets();

DROP SECRET IF EXISTS my_secret PERSISTENT;

1

2

3

4 DROP SECRET my_secret;

5

6 ALTER SECRET my_secret SET (REGION = 'us-east-1');

14.2.2 {E@LE scope: it ARERARRIEE

1 CREATE SECRET prod_s3 (

2 TYPE S3, KEY_ID '...', SECRET '...',
3 SCOPE 's3://prod-bucket/’

4 );

5 CREATE SECRET dev_s3 (

6 TYPE S3, KEY_ID '...', SECRET '...',
7 SCOPE 's3://dev-bucket/'

8 );

PBIZILECR FIRRISHUSRIA B /RN,

14.2.3 524k Secret

1 CREATE PERSISTENT SECRET my_s3 (TYPE S3, KEY_ID '...', SECRET '...');

A secret SINBEEEEUEENAE (BRTRNEHRHEEGEHE, ATESRET
secret_directory / ERINEHIEE) . ERENAFE.

A TR BEFTERNSIEEGSZRIIAN, FTOEFHE. BNGSENERETE
ENTIARRFAN.
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14.2.4 NIRRES/ARIURORNE SR
BRSS!

o AWS EKINEIRHE: AECE(T(T secret B, DuckDB £3=iiSEMNETE. B4, T
5 IAM Role & (Bt provider 37#F s3 258YAY CREDENTIAL_CHAIN provider) ;

14/]

e Azure: PROVIDER CREDENTIAL_CHAIN ,

e GCS: FJLAE S3 F{AMEIRIFEREO, scAEETER token,
XEEENPEMR AT ERR, BLAZSRIRANE L M0, BESRERMU:
1 CREATE SECRET aws_default (
2 TYPE S3,
3
4

PROVIDER CREDENTIAL_CHAIN
DE

14.3 I RTFHESCLE

14.3.1 Amazon S3

1 INSTALL httpfs;

2 LOAD httpfs;

3

4 CREATE SECRET s3_prod (

5 TYPE  S3,

6 KEY_ID 'AKIA...",

7 SECRET oL,

8 REGION 'ap-northeast-1'
9 J;
10
11 -- 3
12 SELECT count(*) FROM read_parquet('s3://my-

bucket/data/2026/**/*.parquet');

13
14 -- E

15 COPY (SELECT * FROM sales) TO 's3://my-bucket/out/sales.parquet'
(FORMAT PARQUET, COMPRESSION ZSTD);

EREEH
£ i71:):]
REGION W, BNIRTEEHR 400
ENDPOINT BENi#s (MinlO/R2/0SS/COS)
URL_STYLE "vhost' (BRIA) B¢ 'path' (MinlO @EH path)
USE_SSL =& https
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28 1588

SCOPE YEFBIERIS
SESSION_TOKEN IBASHEIE (STS)

14.3.2 S3 #EIRE (MinlO / Cloudflare R2 / fEZ= 0SS /
Eifl= COS)

1 -- Cloudflare R2
72 CREATE SECRET r2 (
3 TYPE S3,
4 KEY_ID "xxx',
5 SECRET 'yyy',
6 ENDPOINT 'xxx.r2.cloudflarestorage.com',
7 URL_STYLE 'vhost'
81);
9
10 -- MinIO (AHL
11 CREATE SECRET minio (
12 TYPE S3,
13 KEY_ID 'minioadmin’,
14 SECRET 'minioadmin',
15 ENDPOINT 'localhost:9000"',
16 URL_STYLE 'path',
17 USE_SSL  false
18 );
19
20 -- FIHEZ= oss
21 CREATE SECRET oss (
22 TYPE S3,
23 KEY_ID 'LTAI...',
24 SECRET e,
25 REGION 'oss-cn-hangzhou',
26 ENDPOINT 'oss-cn-hangzhou.aliyuncs.com',
27 URL_STYLE 'vhost'
28  );

14.3.3 Azure Blob Storage
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w

O 00 N O v b~

10
11
12
13

CREATE SECRET az (
TYPE AZURE,

PROVIDER CREDENTIAL_CHAIN -- £ Azure SDK MERINERHE (3

545 & /managed identity)
D

-- B ERXFE. .account ER:
CREATE SECRET az2 (

TYPE AZURE,

CONNECTION_STRING
'DefaultEndpointsProtocol=https;AccountName=. .. ;AccountKey=...'

DE

SELECT * FROM read_parquet('az://container/path/file.parquet');
SELECT * FROM

read_parquet('abfss://container@account.dfs.core.windows.net/path/fi

le.parquet');

14.3.4 Google Cloud Storage

1
2
3
4
5
6
7

CREATE SECRET gcs (

TYPE GCS,
KEY_ID L, -- HMAC key 1id
SECRET ! -- HMAC secret

DE

SELECT * FROM read_parquet('gs://bucket/path/file.parquet');

GCS BE (&0 S3 FaBAEIRIE API, 1 endpoint $§F! storage.googleapis.com,

14.3.5 HTTP(S) 5 API £

1 -- Bearer token H{fE HTTP k

2 CREATE SECRET api (

3 TYPE HTTP,

4 EXTRA_HTTP_HEADERS MAP {

5 'Authorization': 'Bearer eylhbGci...',
6 'X-Client-1d"': "myapp'

7 }

81 );

9
10 SELECT * FROM read_parquet('https://api.example.com/data.parquet');

EtAUEEAILL:

1

CREATE SECRET basicauth (TYPE HTTP, EXTRA_HTTP_HEADERS
MAP{'Authorization':"'Basic dXNTcjpwYXNz'});
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14.3.6 T&/ LEEF (BEE)

MERFENESIEBRSE (TR + ME%,) . DuckDB RAAMER:

SET enable_object_cache = true; -- JFB HTTP WRELRF
SET http_cache_directory = '/tmp/duckdb_cache'; -- ZfPNE (RRLERAH
NGB

SET B¢#: SET httpfs_client_enable_cache = true;

EFEXSHEARRADBETMHIRAK, 1BLA SELECT * FROM duckdb_settings()
WHERE name LIKE '%cache%' EifJAE.

14.4 BXHEiN: ESHhEERE

14.4.1 PostgreSQL

1 INSTALL postgres; -- BURRAS T RE N B B e
2 LOAD postgres;
3
4 ATTACH 'host=127.0.0.1 port=5432 dbname=shop user=reader
password=xxx"
5 AS pg (TYPE POSTGRES);
6
7 SHOW ALL TABLES; -- %A PostgresQL H#
8 SELECT * FROM pg.public.orders LIMIT 5;
9
10 -- BEIREM: PG %% + AHL Parquet + Al DuckDB %
11 SELECT u.plan, count(*), sum(s.amount)
12  FROM pg.public.orders s
13  JOIN main.users u USING (user_id)
14 GROUP BY 1;
15
16 DETACH pg;
B ARIEEERE:
1 ATTACH 'host=... dbname=shop' AS pg (TYPE POSTGRES, READ_ONLY, SECRET
'pg_secret');

14.4.2 MySQL

N OO v A wWw N R

INSTALL mysql;
LOAD mysql;

ATTACH 'host=127.0.0.1 port=3306 database=shop user=root password=xxx"
AS my (TYPE MYSQL);

SELECT * FROM my.users LIMIT 5;
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14.4.3 SQLite

cOo N O v D W N PR

INSTALL sqlite;
LOAD sqlite;

ATTACH 'app.db' AS sq (TYPE SQLITE);
SELECT * FROM sq.customers LIMIT 5;

-- WAL 2 DuckDB FEHE sqLite
CREATE TABLE sq.copied AS SELECT * FROM main.sales;

14.4.4 EHfth

EER e )8
Delta Lake delta delta_scan('path')
Apache . iceberg_scan('catalog.table') /
iceberg
Iceberg iceberg_attach(...)
Google sheet (ft
i ’ E153| S URL
Sheets X)
BigQuery XY R —

14.5 BB T{ER: =in&UREIFIbSr

INSTALL httpfs; LOAD httpfs;

-- 1) MEmER
CREATE SECRET lake (
TYPE S3, KEY_ID '...', SECRET '...', REGION 'cn-north-1'

DE

-- 2) RERTFEMSX5H], EHAM Parquet
CREATE OR REPLACE TABLE recent AS
SELECT user_id, city_id, amount, dt

FROM read_parquet('s3://lake/events/dt=2026-09-%*/**/* . parquet’,

hive_partitioning = true)
WHERE dt >= DATE '2026-09-10';

-- 3) HARMg4ERCH:, fMihikE (ZETEIEREEA, AFHEMZ
CREATE OR REPLACE TABLE report AS

SELECT d.city, count(*) AS cnt, sum(r.amount) AS gmv
FROM recent r

JOIN main.dim_city d ON r.city_id = d.city_id

GROUP BY 1

ORDER BY gmv DESC;

-— 4) JCEE R bz
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14.6 FN

24  COPY (SELECT * FROM report)
25 TO 's3://Take/report/2026-09/report.parquet’
26 (FORMAT PARQUET, COMPRESSION ZSTD, OVERWRITE_OR_IGNORE) ;

KBEW: ITIENSRIESRNEMENSIER (JLI+20EL) SREMNZ.
HEETER: —IXHERENSR/FIRMF Parquet — ZIRFFEIERBRES IS
Bk — RIGIBEREEIRIR.

B—1EERITER SELECT FEMFI: FIEEILMEEREBRZTILLEI T

NiHRS5HIE

iR RE bl L
10 Error: Cannot open file ... RZ2EE/0N INSTALL httpfs; LOAD
No such file or directory ﬂ,’httpfs httpfs;
Unable to connect to URL ... EUEARE/ F&E Secret, Bucket Policy,
403 Forbidden 1 HA IS token
HTTP 400 Bad Request ... />
) au TR £ secret E2fJ1 REGION
region REGION
L u
Unsupported URL scheme s3:// g@,xﬂ LOAD httpfs
Connection to database failed: FHR iR
ping / FA IP / 1@ &[G KIS
could not translate host OfR
MERS CA, BIGETF
SSL connection failed WEPaR USE_SsSL false ({XPIRIMI
it)
m_/\‘#
Database ... is already open / 7 Iih e L .
— FEHAZ KAB—im; £F-INE 18 E
X4
BREN rensms soema
BiERERE it
N Parquet
i
. . . L /\—EIT N . —
Permission denied writing to #M PutObject, E(EZIAME
=3 GetObiject s
PR
LBk IR
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1 -- #iih httpfs Chng

2 SELECT * FROM duckdb_extensions() WHERE extension_name = 'httpfs';
3

4 -- Mk secret 4R

5 SELECT name, type, provider, scope FROM duckdb_secrets();

6

7 -— FTIFEEVREAN H A B

8 SET enable_logging = true;

9 SET Tlogging_Tlevel = 'DEBUG';
10 SET logging_storage = 'console';

B seiciEXiE DEBUG AL, ERFEFMIERE.

14.7 R RIFEE
1. AELIHZHRRmERLZR SQL AR, A:
o INETE (Python B os.environ) ;
o CI/CD B9 secret;
o IAM Role / Managed Identity (FRIF) .
2. BEREEN M (SIFAMK secret) FEHRESK;
3. EFIMBSR RIS RIMIBR (Getobject TIARE * * *) ;
4. |f5RT STS token HLFHKER AK/SK;
5. XMEBHEEIRMTEEEFRZER URL (presigned URL) MIARLEHKERZEA.

Python FRENIMZZERIHIF:

import os
import duckdb

con = duckdb.connect()

CREATE OR REPLACE SECRET s3_Tlake (
TYPE S3,
KEY_ID '{os.environ["AWS_ACCESS_KEY_ID"]}"',
SECRET '{os.environ["AWS_SECRET_ACCESS_KEY"]}',
10 REGION '{os.environ["AWS_REGION"]}'
11 )
12 """

1
2
3
4
5 con.execute(f"""
6
7
8
9

FHFRHIER DuckDB BEEAZEUMEEESE (f5J%0 PROVIDER CREDENTIAL_CHAIN) |,

e SQL BH=RTE,

LHlESR
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SCfl 14-1 - ATTACH E8EE JOIN (S2i7)
SolE— R E"

1 duckdb dims.db -c "CREATE TABLE regions AS
2 SELECT DISTINCT region, 'R-' || region AS region_code FROM
read_parquet('sales.parquet');"

BEIEREESATEN:

1 ATTACH 'dims.db' AS dims (READ_ONLY);
2
3 SELECT database_name FROM duckdb_databases();

database_name
dims
examples

system

temp

1 SELECT s.region, d.region_code, round(sum(s.amount)) AS gmv
2 FROM main.sales s

3  JOIN dims.regions d ON s.region = d.region

4 GROUP BY 1, 2

5 ORDER BY gmv DESC

6  LIMIT 3;

region region_code gmv

555 R-%£Rg 17176472
e R-%E4t 17172025
#erh R-f&rh 17109098

UERREIRT A — N + RIS, B —ERAS SRS .
EHI 14-2 - RSB ANRE ([RX)

1 ATTACH 'dims.db' AS ro (READ_ONLY);
2 CREATE TABLE ro.x AS SELECT 1;

1 1Invalid Input Error: Cannot execute statement of type "CREATE" on

database "ro
2 which is attached in read-only mode!


af://n212
af://n248

STEIREERAEEIE CREATE (FRERLERISH) CREATE_TABLE ) .
Scfll 14-3 - R EREIRVESES 2

1 SELECT * FROM duckdb_databases();
2 -- 5Zfr%): database_oid, database_name, tags, cipher

A STAIL: duckdb_databases() &8 access_mode %l (RESHIELE) .
EEIEEERA CLIAY . databases BY SHOW DATABASES ,

ZHl 14-4 - ZiRTE (FE, FEELWSTER)

INSTALL httpfs; LOAD httpfs;

1
2
3 CREATE SECRET lake (

4 TYPE S3, KEY_ID 'AKIA...', SECRET '...', REGION 'ap-northeast-1',
5

6

7

SCOPE 's3://my-bucket/'
Dk
SELECT count(*) FROM read_parquet('s3://my-bucket/data/*.parquet');

A FHSETBINSFERS, AR, Secret AUEIRIBLA
duckdb_secrets () 5EANXEAAE.
HEEW R =4%:

1 SELECT * FROM duckdb_extensions() WHERE extension_name =
"httpfs';
SELECT name, type, provider, scope FROM duckdb_secrets();
SELECT * FROM duckdb_settings() WHERE name LIKE '%http%' OR name
LIKE '%s3%';

14.8 =G

o ATTACH IBHMEREUEEE (DuckDB 34, PostgreSQL, MySQL. SQLite) ¥EZRAMEZER

—HERELE;
* CREATE SECRET BH—HIEREENIS, 3F scope. FAM. ZHEE
(S3/Azure/GCS/HTTP) ;

o MWHREFMHESE httpfs, FKERSEENEE REGION / ENDPOINT / URL_STYLE;
o ESIHRARFHIENTENRER, HETHRITEMAMS Parquet;

o BXIRENANL"PG 453 JOIN Zith Parquet" B i—5% SQL FiAEsemAIEs;

o EiRLLE—: INEITE /1AM Role / /MR / FZ4 URL,
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shFES

1. EB— A MinlO (SER S3 RABIRSS) . EE secret FHEE— R,

2. fB—NAHh Parquet i@id COPY BEIRIS:17ME, BiLEISEIGIE,

3. FAA™ DuckDB 445> ATTACH B5FE JOIN; 453 READ_ONLY HEBFEEIHE AR
=

4. BB PostgreSQL/MySQL, LEXINH BFHF ATTACH , #H—IREXFREIA.,

5. 8%& duckdb_secrets() 5 duckdb_extensions() , FEMRAOIAEEEGPPLLEHEE
7.

i
i

% 152 5 Python & Arrow 42511 E —— DuckDB AHHAMFRA "SRRI S RN TET]".
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file:///F:/%E7%94%B5%E5%AD%90%E4%B9%A6/duckdb-book/15-%E4%B8%8EPython%E5%8F%8AArrow%E7%94%9F%E6%80%81%E5%8D%8F%E5%90%8C.md

% 15 & 5 Python } Arrow &5 1hE

DuckDB ZRTLAEEERIFBIRAR, —+I155ETES Apache Arrow FITHENERE, FF

HEE:
e pandas / Polars / PyArrow 5 DuckDB Z[EIRIEHIER;
o FERERIMIUIZE;
e Python UDF it SQL #§%5 Python BY8E/] (UDF ATHESE 19 F) ;
o 7EJupyter BRJERRVT (iR,

15.1 AHA Arrow ECHE
{75 "HUEE — IFNY — Python RIS

1 postgresQL —(Tibpg —itil¥ri)—» psycopg fi#tlr —» tuple —» pandas
DataFrame

2 BBHA B/ P TT

DuckDB + Arrow: HUEMNLZEIEERR Arrow FIXPITFIER :

1 puckbB(Arrow W1E) FE PR EE 8 » PyArrow —» pandas / Polars
TERAYER :

RE &5 DuckDB—Arrow

1000 J517455%! DataFrame R ~ #70 N+=E (EERREIE)

BIMTFE R BE 2~3 % 0~1 19

KRYRE (Decimal/AtX/ERE) FEEKX SSEE(RER

—fiE: duckdb 5 pyarrow Z[E&E"ER", RE"EEIEH".

15.2 pandas < DuckDB
15.2.1 B¥%&if] DataFrame (Replacement Scan)

import pandas as pd
import duckdb

df = pd.pataFrame({"a": [1, 2, 3], "b": ["x", "y", "z"1})
# ANTHE register, ATFHE CoPY—5 sSQL K EHIEHZES
duckdb.sql ("SELECT sum(a) AS total FROM df").show()
duckdb.sql("SELECT * FROM df WHERE a > 1").df(Q)

coO N O v A W N R
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XEREENAZE. EEERERE: cHRNSERX INEHEE. IRERFNIERS
—NEREER SQL, TJEEAZIZEE, TERBIBEE register & CREATE TABLE,

15.2.2 £&£8 _, DataFrame

1 rel duckdb.sql("SELECT * FROM df'")
pdf = rel.df(Q # pandas DataFrame
3 print(pdf.dtypes)

.df() WEBEE Arrow, Eb pd.pataFrame(rows) RJL+{E.

15.2.3 DataFrame — 523

con = duckdb.connect("analytics.db")

1
2
3 # J5al 1 ENEARE A

4 con.register("my_df", df)

5 con.execute("SELECT count(*) FROM my_df").fetchall()
6

7

8

9

# 77K 2. WILRER GHEFRSE AR AT Ed)
con.execute("CREATE OR REPLACE TABLE t AS SELECT * FROM df")

10 # nH3 3: EM
11 con.execute("INSERT INTO t SELECT * FROM d'F")

$BiY: DataFrame R2"$UE/REL", —B#H A DuckDB, FiLAZLE SQL SRAME, EHB/R
£ .dfQ — pandas i&(F — FB/E DB HEEITE.

15.2.4 pandas A% JDBC-KZRERH

1 # R 18: 4 1000 Jfrdilal python FiidjE

2 df = con.execute("SELECT * FROM huge").df()

3  result = df[df.amount > 100].groupby("region™).sum()
4

5 # ff: 7£ DuckDB HMFEERAE, R 10 T4RHFEkK

6  result = con.execute("""

7 SELECT region, sum(amount) AS gmv

8 FROM huge WHERE amount > 100

9 GROUP BY region
10 """.dfO

EREN: WLEHELE, ik SQL S,

15.3 Polars — DuckDB

Polars A8 R Arrow Wiz, RILEERIERESEN,
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O 00 N O v »h W N B

o
= o

import polars as pl
import duckdb

pl_df = pl.pataFrame({"x": [1, 2, 31})

# B sqQL H5IH polars &
duckdb.sql ("SELECT sum(x) FROM pl1_df").show()

# 45 > polars

result = duckdb.sql("SELECT * FROM pl_df WHERE x > 1").p1Q)

print(result)

==z (Polars iz DuckDB £58)

1

2

Polars B read_database 1837353 connection E13%&if), {BXJF DuckDB, E

1f = duckdb.sq1("SELECT * FROM source").pl(lazy=True)
LazyFrame
print(1f.collect(engine="streaming"))

con.sql(...).p10) =ik,

15.4 PyArrow «— DuckDB

PyArrow 2"IBREM",

O 00 N O Ul D W N B

e i e i =
S U1 A W N RO

import pyarrow as pa
import duckdb

tb1l = pa.table({"a": [1, 2, 31})

# Arrow - DuckDB
duckdb.sq1("SELECT sum(a) FROM tb1").show()
con.execute(""CREATE TABLE t AS SELECT * FROM tb1")

# DuckDB - Arrow
arrow_tb1l = duckdb.sql("SELECT * FROM tbh1").arrow()
print(arrow_tb1.num_rows, arrow_tbl.schema)

# Arrow - Parquet (PJLLE#zik DuckbB 5, W2 13 FD)
import pyarrow.parquet as pq
pg.write_table(arrow_tb1, "out.parquet")

15.4.1 iRV B KEI3E . RecordBatchReader

SNEREM DuckDB BEfIHIEEAFNER, AR .dfO, ARl

#

#

Exl
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1 con = duckdb.connect()
con.execute("CREATE TABLE big AS SELECT * FROM range(50_000_000)
t@Gid"

# A

reader = con.execute("SELECT * FROM big").fetch_arrow_table(100_000)
# ot fetch_record_batch

6 total =0

for batch in reader: # RecordBatchReader, #flt—4> Arrow
RecordBatch

vl W

total += batch.num_rows
print(total)

BHEFAE (CEREESMNM, #% Python REFZS)

1 con.execute(

2 COPY (SELECT * FROM big WHERE i % 2 = 0)

3 TO 'even.parquet' (FORMAT PARQUET, COMPRESSION ZSTD)
4 llllll)

Sig: BALKIEAREE Python EiEMH, #EMA SQL ShEFMA SQL.

15.4.2 434tk INSERT % DuckDB

arrow_tb1l = pa.concat_tables(batches)

con.execute("INSERT INTO target SELECT * FROM batch_view')

1
2
3  con.register("batch_view", arrow_tb1)
4
5 con.unregister("batch_view")

15.5 Jupyter / Notebook T{Eifi

HEFRIBCE
1 %load_ext autoreload
2 dmport duckdb
3 import pandas as pd
4
5 con = duckdb.connect("notebook.db"™, config={"threads": 8,

"memory_Tlimit": "8GB"})

# ik pandas Z/nH
pd.set_option("display.max_columns", 50)

O 00 N O

r—

10 # fEt/h 1T H: 5 sqL, ik[n DataFrame

11 def q(sql, params=None):

12 return con.execute(sql, params or []).df(Q)

13

14 # {f notebook M EZEHIHKFANS (DuckDB LI T _repr_html_)
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15
16
17
18
19

con.sql("SELECT * FROM sales LIMIT 10")

# FEREANTH: s e —R
def peek(sqgl, params=None, n=20):
return con.execute(sql, params or []).df() .head(n)

BRI ZZ Jupyter B SQL magic ({K% magic_duckdb 8% %sql ¥ /&) , AILAEH::

1
2
3

%load_ext duckdb
%%sql df <<
SELECT region, sum(amount) AS gmv FROM sales GROUP BY 1

8¢ duckdb.execute(...).df() EZE IPython.display :

1
2
3

from IPython.display import display
rel = con.sql("SELECT * FROM sales LIMIT 5")
display(rel)

£ Jupyter BEREFIRAIIANHESLRE: BHiEA con.sql(query) LEXENREDER
(DuckDB LY _repr_html_) .

15.5.1 — MHRBK D EIE

O 00 N O Uui »h W N R

=
o

11
12
13
14
15
16
17
18
19
20

21
22
23
24
25
26

import duckdb
import pandas as pd

# 1) EENGE bl s RAEED
con = duckdb.connect()

# 2) S (AT GB WM, FONFIEEY + E FHE
con.execute("""

CREATE VIEW events AS

SELECT * FROM read_parquet('lake/**/* . parquet',
hive_partitioning = true)

"t

# 3) K%
con.sql("DESCRIBE events")
con.sql1("SELECT count(*), min(ts), max(ts) FROM events")

# 4) @iz
con.execute("""

CREATE TABLE daily AS

SELECT ts::DATE AS d, count(*) AS n, count(DISTINCT user_id) AS
uv

FROM events GROUP BY 1 ORDER BY 1

"t

# 5) +i¥) pandas X

daily_df = con.sql("SELECT * FROM daily").df()
daily_df.set_index("d") ["uv"].plot(figsize=(12, 4), title="DAU")
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27

28  # 6) ERFH

29 con.execute("COPY (SELECT * FROM daily) TO 'daily.parquet' (FORMAT
PARQUET) ")

15.6 25815 NULL 5

pandas dtype DuckDB #5! b =1

int64 BIGINT —

float64 DOUBLE —

object(str) VARCHAR —

object(B&) VARCHAR Eii#fzéE ENGEE

bool BOOLEAN 2 NaN f bool FI&H a)ER

datetime64[ns] TIMESTAMP —

datetime64[ns,
TIMESTAMPTZ —

tz]
DuckDB <555 VARCHAR (EB% =3
category ENUM / VARCHAR u ALK (ERSERASTS
ENUM)
NULL (DOUBLE B
e 51) | NaN != NULL , BRARES NaN SiSHER
LhTR NaN:

1 SELECT sum(CASE WHEN NOT isnan(x) THEN X END) AS s FROM df;

8 FH pandas SabEE:

1 df = df.replace({float("nan"): None})

15.7 ERiB=EN
15.7.1 A3 SQL {#{¥SMETIE, BIRLS sklearn

1 features = con.execute("""

2 SELECT

3 user_id,

4 count(*) AS order_cnt,
5 avg(amount) AS avg_amount,
6 max (amount) AS max_amount,
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7 date_diff('day', max(order_date), DATE '2026-09-17') AS

recency,
Tist_distinct(list(category)) AS cats
FROM sales
10 GROUP BY user_id
11 """ .dfO

12

13  # cats /& numpy array %, I ML $FAE

14 dimport sklearn.preprocessing as pp

15 mlb = pp.MultiLabelBinarizer()

16 cat_features = mlb.fit_transform(features.pop('cats"))

15.7.2 FH DuckDB #4X read_csv BIRTEIRE

# ¥ 15 GB CSV, pandas FHE ~40 GB WIF
# df = pd.read_csv("huge.csv'")

1

2

3

4 | # DuckDB: M + REFLEAY
5 df = con.execute("""

6 SELECT user_id, amount, ts

7 FROM read_csv_auto('huge.csv')
8 WHERE ts >= '2026-01-01'

9 "M .dFO

15.7.3 I8 SQL &R E SRS ERE

1  dimport matplotlib.pyplot as plt

2

3  con.sql("""

4 SELECT region, sum(amount) AS gmv FROM sales GROUP BY 1 ORDER BY
gmv DESC

5 "").plQ.plot.bar(x="region", y="gmv") # Polars Hir plot

6 # o .dfQ.plot.bar(x="region", y="gmv") # pandas X%

15.7.4 £3FiF JOIN: DataFrame + X4 + #ERE
X2 DuckDB s345RIBE N2 —:
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1 # df_local #& pandas; csv_file @AHfF; pg &AM PostgresqQL; s3 &ix
f£ parquet
2  result = con.execute("""
WITH Tocal AS (SELECT * FROM df_local),
4 remote AS (SELECT * FROM
read_parquet('s3://bucket/x.parquet')),

5 biz AS (SELECT * FROM pg.pubTic.orders)
6 SELECT 1.k, count(*) AS n, sum(r.amount) AS amt
7 FROM Tocal 1

8 JOIN remote r ON 1.k = r.k

9 JOIN biz b ON b.id = 1.biz_id

10 GROUP BY 1

11 ORDER BY amt DESC

12 """y dfO

—£ SQL, EHINMEUREIR. IXTE pandas BEEF/LERKRE, AEMEFENE.

15.8 MEEEERIN

ZERRN .dfQ igaRA

A SQL B copy TO {4, =

.arrow() / RecordBatchreader RTUALIE

FEREX

SERE— N E%E N
REERETTTRE iy parquer, FESRES

]
DataFrame {RAEHZE CREATE TABLE ... AS SELECT * FRoM df (¥MYE&IT
ZIXJOIN SREE)
RF—RERITIE E¥EE SQL B, BIAIEIRFA pandas
Chinese/nested &Y {it5c Arrow, pandas £1B{4Hk object %1l
#i DataFrame K/)\:

1 print(df.memory_usage(deep=True).sum() / 1024**2, "MB")

LR

A A Python IREIRH pip, Toix%ZE duckdb B9 Python &, EILAERY Python
RBRESNEN (SQL/CLI Fo3ELMAEY) . iBLL help(duckdb) 5ET5 API XY
T,
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£l 15-1 - REERHL: BIEE DataFrame
import duckdb, pandas as pd

df = pd.pataFrame({"a": [1, 2, 3], "b": ["x", "y", "z"1})
# replacement scan: SQL HEEEALEA

duckdb.sql ("SELECT sum(a) AS total FROM df").show()
duckdb.sql("SELECT * FROM df WHERE a > 1").df(Q)

N o v AW N R

TRREENET con.register("df_view", df) , EHAIEREAIE,

Sefill 15-2 - XZE API: (R pandas —H#4i#3L5 SQL

1 con = duckdb.connect("examples.db™)

2

3 rel = (con.table("sales")

4 .filter("amount > 500")

5 .project("region, amount, order_date")

6 .aggregate("region, sum(amount) AS gmv')
7 .order("gmv DESC")

8 L1imit(3))

9
10  print(rel.sql_query())  # JTEIRZAAERL sQL (%3] /iikMds)
11 rel.show()

£l 15-3 - LERAKRIRI=FHENE

# (A) /MR HEER pandas
2 df = con.execute("SELECT region, sum(amount) gmv FROM sales GROUP BY
1").dfO

=

# (B) W% Arrow (E#DL, FHAZHALM Arrow 47D
tbT = con.execute("SELECT * FROM sales").arrow()
print(tbl.num_rows, tbl.schema)

# (C) #K: HHilFE python, E#il: DuckDB B¢t
con.execute("COPY (SELECT * FROM sales) TO 'out.parquet' (FORMAT
PARQUET, COMPRESSION ZSTD)'")

O 00 N O v b W

EEZEW: 1L SQLMEE (Ji/RE/0IN) , RIBJLETERAIE Python EIEI/EE,

£l 15-4 - SEHE (FHiEN)

1 # X fuk

2 con.execute(f"SELECT * FROM sales WHERE region = '{region}'")
3

4 | # IEAf

5 con.execute("SELECT * FROM sales WHERE region = ?", [region])
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SCfl 15-5 - —/NEEBYAY Notebook £2iF

1  dmport duckdb
2
3 con = duckdb.connect(config={"threads": "8", "memory_limit": "8GB"})
4
5 con.execute("""
6 CREATE VIEW events AS
7 SELECT * FROM read_parquet('events.parquet', hive_partitioning =
true)
8 """
9
10 con.sql("SUMMARIZE events') # R
11  con.execute("""
12 CREATE TABLE daily AS
13 SELECT ts::DATE AS d, count(*) AS n, count(DISTINCT user_id) AS
uv
14 FROM events GROUP BY 1 ORDER BY 1
5 """

16  con.sql("SELECT * FROM daily").df().set_index("d")
["uv"].pTot(title="DAU")

15.9 FE

o THEMAY Arrow EIR{ER DuckDB EEIRRIFESHINAMEARIRE;
e duckdb.sql("... FRom df") E¥#5|H Python &&= (replacement scan) , (BT

RIBEINE register ;

e .dfQ / .arrow(Q / .p10) =i, RELEAIREE,

o RERE: AE .fetchallQ, BAE .dfO Aif£E, A SQLEETRI Reader;
o 1L SQLEEE. Python RAMERARLER, RMBESUHHPUERSETE,

o —% SQL AJLARRSESHE DataFrame, A, WEREFESTIZEUERE.

shFE>

1.8 .dfO. .arrowQ. .p10Q =FAXBE—ER, HHRREREI S ARG,
2. &E—E NaN iy pandas DataFrame, W% DuckDB B sum() HI1TAH, FHLEHAMNES

==
EN

3. A replacement scan 583 register WIS EIAR— DataFrame, MIR{EREL
BRERANRENER.
4. =i RecordBatchReader #EIEENAZEREE (140 range (20_000_000) ) .

5. 5— notebook XUERISHT: M sales f# RFM 454k, FBHiZ) pandas,
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,—

50

o8 —— BELENHAR? £3EREE,
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— ) — Eﬁ;z :2
6 16 &= 175 I1ZREF
BENEDTSFMRELAR". AEST—ESHIFR " IHAR", R A ESETE",
BRAIEIE, EREREERAIMARIEN— SQL AY1ERE,

16.1 =4 X888 5ifFE. mEd. FH1T

16.1.1 5IzX7Ff# (Columnar Storage)
DuckDB A UAIERIRTITE

1 ®@##%E sales(order_id, region, amount, ...)

2 FERATAE:

3 column[order_id] - [1, 2, 3, ...] PATAEE + R4
4 column[region] - ['#Z4&", "#db', ...] T IS

5 column[amount] - [ 123.4, 55.0, ... ]

FFIHEIRL Row Group (ERIAZ) 122,880 47—4H) , &4 Row Group REBEIRE/MY
FhER,

bF4b
1. 5B X SELECT 3 FgiANsEEE 15 %1;
2. EBUFROIEGR: [RISSEUEIBSE, =FBE/RLE/Delta fiBRURYEF;

3. Zone Map: &4 row group ig® min/max, EiFALAERBHIANHESAER entire
group,

16.1.2 mME4N1T (Vectorized Execution)

EFATTVEIERE (40 PostgreSQL) AIHUTIRELR—IRME—1T:

1 for each row:

2 evaluate(expressionl)
3 evaluate(expression2)
4

B EBE—TERRBN T EEREREEREREIIE ** per row**, IX#FRA "tuple-at-a-

time",

DuckDB 2—x&IE—ilt (Vector) , it 2048 M&:

1 for each vector (2048 values):

2 evaluate(expressionl on all 2048 values) « AIREgmIEAL SIMD $54
3 evaluate(expression2 on all 2048 values)

4

s
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817 L) {4

BREEFRIRER N x FIXTEL (N/2048) x FIXT K

val-ai 0] £ (BIAESX) 57 (FA—HAEEIR)

CPU EfFan = 5 (ELEATF)

SIMD & AJA (—FESLIE 4~-8 ME)
R IEREH — WEEHE) 2048 MELE

XHE T4 DuckDB BMER"#RNIT" (JE)IT) ESARNEREFS C HORE,

DataChunk ;2 DuckDB BYHTERL: —HE(T x /HF Vector (71) .

16.1.3 #1717 (Parallelism)

1 SELECT sum(amount) FROM sales WHERE region = '"fE£%4';
MITIRER BaRFD
1 B 2RSS HIEAFTR Row Group « 47
2 ik AL EH R WHERE < JHT
3 REES: BAMEEAEACH partial sum - JHT
4 B combine JiTf5 partial 4% « FZRFE IRMEED

DuckDB {#F3 Morsel-Driven Parallelism (LAFUERBEBEMBEISEE)

o HUEMIRIFZ /MR (morsel) ;
o ZFEHEAY worker FIESBUESS;
o REY worker SRESES — BahBEINE (BEFHEMRISHIKER) .

FHILAEEL:

1 SET threads = 8;
2 SELECT current_setting('threads');
3 -- WEAN 0 FBRfEHERZL CRINEE ZZO0FD

16.2 Hij%as FH

—% SQL MMAZIER, ZZLITHER:

1 sqQL XA

2 |

3 — 1. Parser GEZEM)

4 |

> = 2. Binder GESHT: 27T, A E . catalog &HR)
6 |
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7 I~ 3. Logical Planner (€23l
Scan/Filter/Projection/Aggregate/Join)

8 |
4. optimizer (—#% rewrite rules + cost-based i%#%)

10 | - Expression rewriter  (WEHE. AILTRIEXHER)

11 | = Filter pushdown GH )

12 | — column pruning I

13 | I cardinality estimation(3:¥ftiit)

14 | I— Join order optimizer CGEBNFEHE)

15 | L common subexpression / CTE dedup

16 |

17 I~ 5. Physical Planner (Y F528: Hash Join vs Merge Join
%)

18 |

19 L- 6. Executor (Pipeline + Scan/Operator Sink; FHAT#
i7)

16.2.1 F§ EXPLAIN Tz

1 EXPLAIN SELECT region, sum(amount) FROM sales WHERE order_date > DATE
'2026-06-01" GROUP BY 1;

(5617 EXFIRE. )

16.2.2 {fRALERRYEEEHN

Hm el

Filter Pushdown iE WHERE REHZIIFRHE, BOS5 LRsEIEE
Column Pruning RIFBEIEWRNG), EHRAE

Cardinality Estimation HESIMNETFIRHTE, BT®RESEX

Join Order Optimization gii)iﬁﬁﬂﬁ?%%ﬁtmw% (PuckDB B DPcep 225H1
Constant Folding 1+1 EfmiFEAERL 2

Count Star Optimization count(*) AILARNEHHAISCPREUE (RIELTEURE)
Top-N {ift ORDER BY X LIMIT 10 AL, AEELHEF

Unnest/Lateral flattening 1 unnest EMILHNESRE T

Aggregate Removal BT EREERTHANRS

Automatic read_csv N TN
o 1 CSV B tBREIBIT IR Tt
filtering

RETLA (FEIERY) REAEAMURRISIERER !
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1 SET disabled_optimizers = 'filter_pushdown,statistics_propagate';

16.3 ¥LIRSN vs ifiizt (Pipelineed) #1147
DuckDB 3XF§ Push-based (iffi%) k& Pull-based fUHTIRE! (NEREHE push BE) .
O

* Pipeline: —SAJLIFUKEGENEF (FI40 scan - Filter - Projection) , ¥UE
Bok—HEmI ;
Pipeline breaker (PEEi#IR) : WREEIEEEIEA8E TENEF:

o Hash Aggregate / Hash Join B9 build i

o HEF (ORDERBY £8)

o BNRHHISXBR

1 — Pipeline 1 | — Pipeline 2 ——
2 | scan - Filter - Hash Build |—»| Probe - Agg - Output |
3 L | L |
4 CATERD GRiaUHERD)

LEEN: ERBHEBAFES AR — BIISERETEEIE0E. X
K3 GROUP BY / JOIN FYNTZE3KA0ER.

16.4 KiEYIBEEF
16.4.1 Table Scan

o RIZFZRP;

* F3 Zone Map Bkid row group;

o STHEFHT (3% row group HEMES)

e 37¥F projection pushdown Z| Parquet iIEENE (1E/EFEREBAFREE) .

16.4.2 Filter

o [EEMHIT, —IX 2048 1T7;
o ZNMBIESWAEFH (AND FEBEK) ;
o EREESWISHMNL (BIa0 x = NuLL BEEREIZER) |

16.4.3 Hash Aggregate

1 #ZHM1: 9 Thread's partition - i hash table - partial aggregate
&2 ... (FEREED
EIF ERLREN hash table Hif

o 37§F spill to disk (RFAERIE part BIGRIH) |
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e B/ hash table f9 key BESEEAENEFLE.
16.4.4 Hash Join

FABNER:
1. Build: B (UHEHMEITAVTEELDEI—M) EEA hash table B#E7;
2. Probe: @zt A3, &47E hash table,
R A=W
o Build iIne MU EL R ELEM (SLOTASEEAR)
o TIEFFT radix partitioning  (JERMIEWED EIS ML XFHITAE)
o 37§ spill (SET temp_directory [FEE) .
A HERFEEREE: R/J\BIZEK = hash table = CPU cache 5=, RE T JOIN
BE,
16.4.5 Sort

e DuckDB i Sort-Merge S5MEBHERF (7] spill) ;
WERE ORDER BY ... LIMIT N, &F3 Top-N heap, #ERLEHF.

-- 7& heap, WFF O(N)
SELECT * FROM sales ORDER BY amount DESC LIMIT 10;

-- WAERHF, WE oO(FTETT)
SELECT * FROM sales ORDER BY amount DESC;

16.4.6 Window

BB ECI :
1.3% PARTITION BY ##fff hash X / HEFE;
2. 8O XRE oroerR BY HEF (REAEAIRF) |
3. IRIUEATITEL
ZNMRNENENSTE RS, AR, FLASE 10 ERIERRE— wINDow
EM
16.4.7 IEJoin / Piecewise Merge Join (AHEIEE)

T a.x < b.y XEREERKM, WHEZAER, DuckDB £/ IEJoin (Inequality Join) 3%
similar &%, ELARE nested loop 1R, (B3R O(n log n) K5, BEIFAERSS,

16.5 BIFEIES Spill

AEERX:
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Buffer Pool (ZEHih)

i 454 (hash table, sort buf)

| gt

[ 1
| Temp files (HiFEIRm LA

O 00 N O U1 »h W N B

KEERE:
1 SET memory_Tlimit = "12GB';
2 SET temp_directory = '/fast/ssd/duckdb_tmp';
3 SET max_temp_directory_size = '200GB';
4
5 -- BELEHRE
6  SELECT * FROM duckdb_memory();
7 SELECT * FROM duckdb_temporary_files();

| « BEHIESR,

| « spill

| < RIARWHNAE

B

BE: R4 spill IIE#EINBEETH (A< 00M) , REZE. MR spill $7%, BEIE

17 EERMTFER.

16.6 Afta&"ig": RIERBE

RIER BE
SELECT * RF37%l NEERF Ik
WHERE func(col) = 'x' ToiE NHEE Zone
Map
hash tabl
X3 JOIN KEBLITE A:s .tab eBEX, H
BE spill
I =.
SRR ﬁﬁ;ﬁcﬁm—(n WFS

EEEN GROUP BY (41 hash table Bk

user_id £12)

BEREAZE INSERT BIT—ES
REFHEE—AUSE ToETF
ORDER BY 7 LIMIT <HIF

CTE %5 |BZRERE BEIHE

£ Python ERfEFAIEAE SQL R

2]
REFERY

BYESppieEabSts

FHERG/ITIE

MR EE B IRGE

oAt IEIRE. SRR

op o

Appender / #t& INSERT
SELECT

YILEY, Parquet / &

i LIMIT BRI RERIRF
YL RRIRAT 2R
BFR—% SQL

BOANAE LFRE) 80~90%
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EfiES: =AAIFRFIRIERY LIS

ERFERFISNESEBRER. LATLWERILAAERGI#EE LI (5eHAT examples/00-
seed.sql) ,

FLii—: FIRBEENER TS

.timer on

1
2
3 -—-A) Rkl

4 SELECT sum(amount) FROM sales;
5

6

7

-- B) A (RN T H 4 (EERRK RS T
SELECT sum(amount) FROM (SELECT * FROM sales);

STELRERIHRITATE), ExpLAIN BBthEEEZIBBY Projections FIHTLE9%, MMAR

amount ,

SCi (20 54F) : EXPLAIN F AHY Projections RE amount —%l, B NFIHEER 9 %1,
FERT L A BEIR (0.006 s vs 0.007 s) —XKFREF 951, EERPRE;

HILWE (JIT+LEB%) EEETLOXEIEMEER 10 5, BEA5IEE, EAFENTREN
10 #AK,

LR HITERIZ I
.timer on

1
2
3 SET threads = 1;

4 SELECT count(*) FROM sales WHERE amount > 500;
5

6

7

SET threads = 8;
SELECT count(*) FROM sales WHERE amount > 500;

FRHE: 72801 - SN RBE T (BEARREM: 10 ERFHRSKIHER) .
FH SELECT current_setting('threads') FIAIRELET.

& EXPLAIN B8 FESRCAFHT:

1 EXPLAIN SELECT count(*) FROM sales;

SCIE=: Top-N A2HF

-- A) H LIMIT: £ Top-N #E, WP O(N)
.timer on
SELECT * FROM sales ORDER BY amount DESC LIMIT 10;

-- B) A LIMIT: LAiLHF
SELECT * FROM sales ORDER BY amount DESC;

o v AW N
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LA (20 B17) -

g9 Ferd
0.001
ORDER BY amount DESC LIMIT 10
S
SELECT count(*) FROM (SELECT * FROM sales ORDER BY amount 0010
o S

DESC)

£ 1015, BEEEE 20 KTt IEREE.
X7 45 Bl TESTISHA, —EEH LIMIT, BiERS 13 EREST.

16.8 AEIE
o MRPN=AKIE: FIFE (410 + [E48 + Zone Map) . FEfL (2048 17—it, SIMD &
) . #1T (morsel-driven ZiSEE) ;

o EAZIT Parser — Binder — Logical Planner — Optimizer — Physical Planner —
Executor;

o MURIFAARFHEIRA TSR,

e Pipeline PRV FEEILR" (IBHEE. HIF. BOSKX) Z2RFEEEKRS, tBE spill B93K
&,

e Hash Join 5 Build /\35. B Probe X% — iHER/NEHEEEEXE,;
® ORDER BY ... LIMIT n £ Top-N heap, A~&HR;

o NEAMEHES DuckDB B&) spill £ temp_directory , 12{B8EH5E.

BER

1. SELECT count(*) FROM huge_table AHARFEZEUTTLIE? BIKITATTE
=

2. A5 wHERE F§ J0IN REIR? EAEEMMBIRATHENERT, HARMRERE
{REBNEEE?

3. INR—EKFKIR dt HIFEA, MB—NEE, FEFRY wiere dt = x HiAMRERES
B2 AFA?

4. P AFFRIENIEERIVESIS? BNEHITEERER MR ERRE.

-5

g 17 & EXPLAIN 5

BETEL —— JERIB R AT R FRIS BB R,
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58 17 & EXPLAIN 5{%geiEK

FEICSE 16 ERRIERAAHFMENEESR . TAEH. BABESFEN. BILLiEH
LUE. BEEREAK.

17.1 =HEHITYIAIU
17.1.1 EXPLAIN: {&ita9i+%!

EXPLAIN

SELECT region, sum(amount) AS gmv
FROM sales

WHERE order_date >= DATE '2026-03-01'
GROUP BY region

ORDER BY gmv DESC;

A U1 A W N R

TR (RR) -

1 1
2| | ORDER_BY |
3 |
4 | order: gmv DESC |
5 L : |
6 [ : 1
7 | HASH_GROUP_BY |
8 | |
9 | Groups: #0 |
10 | | Adggregates: sum(#1) |
11 | Estimated Cardinality: 6 |
12 L | |
13 | ' ]
14 | | SEQ_SCAN |
15 | | |
16 | Table: sales |
17 | | Filters: order_date>=... |
18 | | Projections: region, amount |
19 | Estimated Cardinality: 161111 |
2 O L |
TR A

o MWTEEE: HIENESPRE, A LE;
e Projections {TEHIRIFIET LT (FIAFIEEARY) ;
e Filters {THIAIBRTERIIEE,;

e Estimated Cardinality 2UAESANTEULIT, SERERKRMNIRBAIHEEALE, 1
BESEUSEEEIE,
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17.1.2 EXPLAIN ANALYZE: E3CHTEURE

1 EXPLAIN ANALYZE
2 SELECT region, sum(amount) AS gmv FROM sales GROUP BY region;

BHSEAE N EFAISSIRFERT GEL, F1a0:

1 [ 1
2| 1
3 1] Query Profiling Information ||
4| |
5 L |
6 SELECT ... FROM sales GROUP BY region;
7| 1
8 Iy 1
9 | || Total Time: 0.0126s |
10 II I|
11 L |
12 ... HASH_GROUP_BY ... (98.00%) ...
13 ... SEQ_SCAN ... (Rows Out: 200000)
KiE:

o BITHNESLL: PNEFRE,;

o FNETFAUCIRNEHITEL (AILABRAIITEIRIE) ;

e [R7 profile, EXPLAIN ANALYZE SHIEWITER (BEIWER, TEAERSERIEREL
A) .

17.1.3 Profiling ZEI3{4 & AJ{{L

1 PRAGMA enable_profiling = 'json';

2 SET profiling_output = '/tmp/plan.json’;

3  SET profiling_mode = 'detailed'; -- standard / detailed
4

5 -- HWHRAH

6 SELECT * FROM sales WHERE amount > 500 LIMIT 10;

7

8 PRAGMA disable_profiling;

ARRY JSON FJLAS AL T EEE (FIIESRY query plan visualizer) ,
CLI EByARRILA:

1 .explain -— FEEERRAR P A A
2 .timer on -- GORFRFKABRIFER (REHD
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17.1.4 BuEH AR L%

1 .timer on
72 SELECT count(*) FROM sales;
3 -- Run Time (s): real 0.010 user 0.102 sys 0.008

1 dimport time

2t = time.time()

3 con.execute("SELECT ...").fetchall()
4 print(f"{time.time()-t:.3f}s™)

EHEMNRIER: B— =82 2~3 REPAE, BRSBTS IEFTI.

17.2 XBfcEBIn (PRAGMA / SET)

1 -- BFEARE
SELECT name, value, description FROM duckdb_settings() ORDER BY nhame;
3  SELECT * FROM duckdb_settings() WHERE name LIKE '%thread%' OR name
LIKE '%memory%';

17.2.1 E et

RE ist8g =iy

#H—T
BEA/ERT YIERNTFAY 50%~75% (B8

memory_Tlimit

LBR it OS EHEHZ)
SRR SSD; BRI
temp_directory spill B% ERIRE ) BREH
g
max_temp_directory_size spill Z58]_EfR BELEFTisbhiL A2
enable_progress_bar HEL Cl/BEEEN X

. ) EEFREHENIR 48 ETL 3HRANRA false 12
preserve_inse rtion_o rder

=3 FHITE
enable_object_cache HTTP XISRERF REETEXRI TS
WAL v
checkpoint_threshold ERHE REBEANNTEHAX

&f] checkpoint

. EL (EB2hR
wal_autocheckpoint —

x)
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RE i%B8 =iy

default_order / HEFEERA/Null N .
REEIRE
default_null_order I
Timezone SIEAX F—ig N UTC ErfE
enable_statistics_propagation FHEEERE BRI true
U= Pl K
disabled_optimizers g i R7EHEEAT B
5l
1 SET threads = 8;
2 SET memory_Timit = '16GB';
3 SET temp_directory = '/mnt/fastdisk/duckdb_tmp';
4 SET max_temp_directory_size = '500GB';
5 SET enable_progress_bar = false;
>
17.2.2 £ PRAGMA 2T\,
BDIRENF PRAGVA FiA:
1 PRAGMA memory_Tlimit = '8GB';
2 PRAGMA threads = 4;
3 PRAGMA database_size; -- BEENRKMEE
4 PRAGMA storage_info; -— RRKERBIAAE B 2
5 PRAGMA show_tables;
6  PRAGMA table_info('sales');
7 PRAGMA enable_checkpoint_on_shutdown;
8 PRAGMA disable_checkpoint_on_shutdown;
9 SET disabled_optimizers = 'expression_rewriter';

EHEFFF SET / duckdb_settings () HIAR; PRAGMA B&HEERBE.
17.2.3 EEELIFERHE

-- Hurc A/ RN
SELECT * FROM duckdb_memory();

-- REBEHIER S (spill)
SELECT * FROM duckdb_temporary_files();

-- kR EH
SELECT table_name, estimated_size, column_count, index_count
FROM duckdb_tables() ORDER BY estimated_size DESC;

O 0o N O Ui b W N B

17.3 FREER: MLEEITF
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BENEEIART, RUATIFAEE:

B12: SaEEiES

1 - RRSHMFEESR?

2 SELECT count(*) FROM events; -- JRER

3

4 -- RAREAAFEMNF?

5 SELECT * FROM events LIMIT 100; -- thf: SELECT coll,
col2 ...

$2%: MERBRE Spill

1 EXPLAIN ANALYZE <[27if)>;
2 -- EEMsESE:
3  SELECT * FROM duckdb_temporary_files();

A spill = 01K memory_limit BEEH (I 17.5) .
FE35: FITHESS

£ EXPLAIN ANALYZE Z5RE, MIRENEFIEBITEIRATEAN ((T88E) |, BER
JOIN #ERE—S Y,

1 -- fE4esReE—t
2 SELECT join_key, count(*) FROM dim GROUP BY 1 HAVING count(*) > 1;

%45 REEENEF

1 EXPLAIN SELECT ... FROM a JOIN b ... JOIN C ...;

gNZR DuckDB &Y "A%% build hash", AJRERFIHERIIISEL. AILL

o M CTE sBHISCITR/RE;
* ANALYZE (URIRAZIFEFHFIHEE) ;
o FHNiFZEE JOIN .

B58: MEXHEASHR

1 SELECT * FROM parquet_metadata('big.parquet') LIMIT 20;

9NER row group BBy min/max BEE/MEE, RIBEIEIRBAIFFME — TiEkT row
group — EBIRERIIRTIEHEES.
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ey MEREREIN

1 -- REERFE-—-HK csv = ¥ parquet
2 COPY (SELECT * FROM read_csv_auto('big.csv'))
3| TO 'big.parquet' (FORMAT PARQUET, COMPRESSION ZSTD);

17.4 ERIEE RSN
=6 1: IBERENT EHE

226l 2: EXISTS £ DISTINCT + JOIN

- X % join KFEEE

2 SELECT DISTINCT u.user_id FROM users u JOIN orders o ON u.user_id =

o.user_id;

4 -- M FEE, Nk
SELECT user_id FROM users SEMI JOIN orders USING (user_id);

=6l 3: ZRSHEE

1 -- R REEPTEMTERS

2 SELECT d.city, sum(f.amount)

3 FRoM fact f JOIN dim d ON f.city_id = d.city_id

4 GROUP BY d.city;

5

6 -- B GEHEENIE city_id BE GTHORERD) | HiEgek

7  WITH agg AS (

8 SELECT city_id, sum(amount) AS amt FROM fact GROUP BY city_id
91)
10 SELECT d.city, a.amt FROM agg a JOIN dim d USING (city_id);

ETMSHERD TR/ MESRE, B EARRARKGAR.
{51 4: Top-N HO LIMIT

1 - %X 18

2 SELECT count(*) FROM logs WHERE strftime(ts, '%Y-%m') = '2026-03';
3

4 | -- N

5 SELECT count(*) FROM Togs

6 WHERE ts >= TIMESTAMP '2026-03-01' AND ts < TIMESTAMP '2026-04-01';
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-- R e&HAF
SELECT * FROM sales ORDER BY amount DESC;

== HE top-N
SELECT * FROM sales ORDER BY amount DESC LIMIT 10;

[V, T U SRy At

22(5 5: COUNT(DISTINCT) 9%t

-- AIREIR 5L
SELECT count(DISTINCT user_id) FROM events;

-- HReREszi
SELECT approx_count_distinct(user_id) FROM events;

-- HHME + itk
SELECT count(*) FROM (SELECT DISTINCT user_id FROM events);

O N O vi AW N R

%6l 6: HOHE vs BiEE

-- ¥ o(n2): BB THERFEI A AL
SELECT a.name, count(b.name)

GROUP BY a.name;

-- B o(n log n): % HE#

N O v AW N R

AS higher
& FROM emp;

1 7: & OR SERILH

-- R HEHRAAL
WHERE region = "' OR amount > 900

-- AL UNION ALL CHPEHHES H#FEEH zone Map H)
SELECT * FROM t WHERE region = '#%'

UNION ALL

SELECT * FROM t WHERE amount > 900 AND region <> "f£4&K';

N O v AW N

(iR Oracle/Postgres ZI5ARIERA, DuckDB IBEBERIFALE OR, ST, )

2= 8: itk

BAESERGEL]:

FROM emp a LEFT JOIN emp b ON a.dept = b.dept AND b.salary > a.salary

SELECT name, rank() OVER (PARTITION BY dept ORDER BY salary DESC) - 1
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1  for d in dates:

2 con.execute("""

3 INSERT INTO target

4 SELECT * FROM read_parquet(?) WHERE dt = ?
5 ", [file, dID)

17.5 AEAE (OOM) Ry&bIE
17.5.1 M

1 outofmemory Error: failed to allocate data of size XXXXXX
2 out of Memory Error: could not allocate block of X bytes

BETARIEERERT (spill &) .

17.5.2 R (I=EFEHR)

1. RPES5RERE: I WHERE, /D SELECT 3, Je&R&E;

2. 10K memory_limit: SET memory_limit = '16GB' ;

3. ¥TFF spill: R temp_directory BEHZTHE (FMAERZIGRBR, wIeEREX) ;
4. BHMEFHITE: SET threads = 2 (BMGEHERCHTRENE, LEESHEE

x)
5. F9 B IRAR/ESI,;

6. MAERXRABEH: copy (SELECT ...) TO ... 2itPEERGRERE, MAERLEE

W,
7. RO BEETRIER: 2V LFAEIRNsRE.
1 —- —A"RREE R
2 SET memory_Timit = '12GB';
3 SET threads = 4l
4 SET temp_directory = '/mnt/nvme/duckdb_tmp"';
5 SET max_temp_directory_size = '300GB';
6 SET preserve_insertion_order = false;

A\ preserve_insertion_order = false BELIRLEEFHEBRIFREEH (FUESIN
FF)  #AHFTE. KNRERTINFABRIERE. MREHRTIRE (NSt csv il

IGFR) , REX.

17.6 iLFEH RS RRE
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17.6.1 HEIFE A

1 COPY (SELECT * FROM sales ORDER BY order_date, region)

2 TO 'sales_sorted.parquet' (FORMAT PARQUET, COMPRESSION ZSTD);

3

4 -- 2ZJE

5 SELECT * FROM sales_sorted.parquet WHERE order_date = DATE '2026-03-
15';

6 -- zone Map fgBkid4RZE row group

17.6.2 o XBH

1 COPY (SELECT *, strftime(order_date, '%Y-%m') AS ym FROM sales)
2  TO 'sales_by_month' (FORMAT PARQUET, PARTITION_BY (ym),
OVERWRITE_OR_IGNORE);

17.6.3 Row Group X/

1 COPY t TO 't.parquet' (FORMAT PARQUET, ROW_GROUP_SIZE 1_000_000);

e K/\—rowgroup X%, JTEHUIEFHEAK;
e KK — Zone Map #ifEH, BHIRERE;
o HEFSEE: 10 75 ~ 100 5{3/row group,

17.6.4 1B EYR
BRIERUEES: SNAPPY ;
IBREFERA: zsTD ;

o EBHRAETEH: azipP,

.

17.7 BiENRGZE
— A EERMRENEER :
.timer on

1

2

30 —- P QUG oS 1P

4 SELECT count(*) FROM target;
5

6

7

-- IE=
SELECT count(*) FROM target WHERE ...;

Python [R7A (ZIRERAEY)

210


af://n186
af://n188
af://n190
af://n199
af://n208

import statistics, time

1

2

3 def bench(sql, n=5):

4 times = []

5 for _ in range(n):

6 t = time.perf_counter()

7 con.execute(sql).fetchall()

8 times.append(time.perf_counter() - t)

9 print(f"median: {statistics.median(times)*1000:.1f} ms min:
{min(times)*1000:.1f} ms")

RS
o XHHREE CPU BIIER;
o HIEEREBATEEN (EVRERERTREIERS) |
e ;FE OS page cache: FIREITEFEIERS,;
o HRAMEENERE—HEUE. RS,

LS
Ll 17-1 - iEE{E—{HELAY EXPLAIN

EXPLAIN

SELECT region, sum(amount) AS gmv
FROM sales

WHERE order_date >= DATE '2026-06-01'
GROUP BY region;

v A W N R

S (BTFmEE)

1 1

2| PROJECTION | ~6 rows - B 6 X

3 L : |

4 [ : 1

5| HASH_GROUP_BY |

6 | | Groups: #0

7 | Aggregates: sum_no_overflow(#1) |

8 | ~6 rows

9 L I ]
10 | : 1
11 | | PROJECTION region, amount « B HEX 2 ¥
12 L | |
13 | : 1
14 | SEQ_SCAN
15 | Table: sales |
16 | | Projections: region, amount « Hit 2 7 (248 9 3D
17 | | Filters: order_date >= '2026-06-01"'« iFid NS
18 | ~40,000 rows | - M 4 4T A 20 Jifd
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19 L |

=MEEMS: projections (FIFBIEEEER) . Filters (IBRAEE M) . 78¢5t
(BB SPRER) .

£H1 17-2 - EE0ME: BHEB T

1 .timer on

2 - ¥ 0.011 s

3 SELECT count(*) FROM sales WHERE strftime(order_date, '%Y-%m') =
'2026-03";

4

5 -- B 0.001 s

6  SELECT count(*) FROM sales

7 WHERE order_date >= DATE '2026-03-01"' AND order_date < DATE '2026-04-
@Y

5i& e

REE(FS 0.011s

SEEILLER 0.001s (R 111F)

S£f5l) 17-3 - IEEHAMS: EXISTS/SEMI {XE JOIN + DISTINCT

1 -- ¥ 0.016 s
SELECT count(DISTINCT u.user_id) FROM users u JOIN sales s ON
u.user_id = s.user_id;

4| -- 0.004 s
SELECT count(*) FROM (SELECT user_id FROM users SEMI JOIN sales USING
(user_id));

5i& 50T

JOIN + COUNT(DISTINCT) 0.016s

SEMI JOIN 0.004s (R413)

HEEBIEKRERSEXR—REIRESTE " WKNTEER + —RE[BEE.

£HI 17-4 - 528 spill (RETRITEI)
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N O v AW N R

SET memory_limit = '200MB';
SET temp_directory = '/tmp/duckdb_tmp';

SELECT region, category, count(DISTINCT user_id)
FROM sales GROUP BY 1, 2; -- EEHEE, Bk spill

SELECT * FROM duckdb_temporary_files();

WNER duckdb_temporary_filesQ) BiT, HBAKETER. EiEHEETH (Fa

ooM) , REXIE.

EHI 17-5 - HEFRS A HRRIINE

A U1 AW N R

COPY (SELECT * FROM sales ORDER BY order_date)
TO 'sales_sorted.parquet' (FORMAT PARQUET, COMPRESSION ZSTD);

-- ZJ5H4% date itjE, zone Map W LABKIT#EA row group
SELECT count(*) FROM 'sales_sorted.parquet'’
WHERE order_date = DATE '2026-03-15";

17.8 A=

EXPLAIN BFftitkl (3F Filters/Projections/Cardinality) , EXPLAIN ANALYZE &

Bl (RRE—X) |

BE=/E: threads. memory_limit. temp_directory ;

IEEIHFEINF: BEHRE — & spill - HITE — FJOIN i - EXHERE - 9

&,

ERNS: REIHPTS. EXISTS B JOIN+DISTINCT, JeREHER. M0 LMIT,

COUNT DISTINCT, BOKEIEE,;
OOM XJ2R: IHEURE > IINTE > I# threads > ot > F§ COPY iR B H;
mEENERE: RERATEIHEFEBEA. 2X. &I row group K/,

shFE>

S EHCERNREN—SEIRIE EXPLAIN ANALYZE , HHSLEESHNEF.
. AR ARNSEIME— Mt BiR (FIa056 JOIN BEE vs £REHE JOIN) |, iHETS

XL,

. BUSHE memory_Timit iIR/NEME (Ebgl 200MB) , MERES spill, 16&E

duckdb_temporary_files(Q) ,

.38 sales #% order_date HFFFEEE Parquet, XJttHEFRIGZBESEEEISANER,
.B—  Python B9 bench() E&Y, MK 5 MRERNER, FRELZ.
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218 = = £5H%E — HERRIL. WAL, ACID B8R, UUR"AHAEEEHE
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B 18 E AN, FEEHEA

FERZE=AMEEF N —ESBRRER:
1. BIEREAFAEHME LRY?  (SUHER)
2. HRTSARELHIE? (WAL, ACID, BER)
3. BEREES M AN/SHIERITA?  (FPRIREY)

18.1 IFAXHERIRHITA

FIF—MNEAEER:

1  duckdb Tearn.db

i ES R
1 Tearn.db « EHAE SO
2  Tlearn.db.wal - W5 HE (write-Ahead Log) , fWEH A checkpoint HH
ABFAFFE

NRIEEXRA (exit) , .wal WMER, EAMBEHIEERCEGHHEN .

BRER: ATAREER T wal X2 - EAEHEEFEXNE, SEBGRT
BRI checkpoint, EHIZEER, .wal 2RE, NXITFITENEKIKE.

18.1.1 REBE

1| 1
2 | patabase Header CR:HMIS5ARAE E) |
3| I
4 | Block 0, Block 1, ... (&g K/h#+ KB) |
51 | I~ Row Group / Column Segment ¥#& |
6 | = AN ESibitmap 545HE R |
7| | — RIl/ e R |
8 | I
9 | catalog / Schema JC¥# |
10 | Free block Tist (&R |
11 :

DuckDB FITZEIETUE 1.0 lEFEFIERGEHRS, XSWER 1.0 SIZREER XA LIEE
BhRAFTF,

RiIRAREIZ: BFhRASISHES S AT e ReH | BARASEEY (st s INFRYER
wE) . FRAEF EEHR—RRE, F EXPORT DATABASE HIBLEITHE.
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18.1.2 BEEFEER

1  PRAGMA database_size; -— BOR/N B, EINBREE

2 PRAGMA storage_info; -— kR /BT A 40

3 SELECT * FROM duckdb_tables(); -- FEIRERIAEE RN
I AR -

1 PRAGMA database_size;

2 /*

3 database_size VARCHAR — '1l.2 GB'

4  block_size BIGINT —» 262144

5 total_blocks BIGINT —» 4800

6 used_blocks BIGINT —» 4600

7 free_blocks BIGINT —» 200

8 wal_size VARCHAR — 'O bytes'

9| */

R free_blocks R%, BB KEFHIREETIH, ATLMS cHECKPOINT BEEEZRKEIL
(W 18.5) .

18.2 WAL 588 (Checkpoint)

18.2.1 BHAEE WAL

FIRFFENB NRLLZ S, SNRER INSERT ERREHIAS SIS MR
o JEEIE (BEWLIO) ;
o FHRITREBTEERE (RR) .

DuckDB BYiEFIFTE I AR —E

1 BAWER — &FEms .wal —  (RE) #ES IR E
Z T RS 1 XA checkpoint

18.2.2 Hifl checkpoint

BRIAY WAL A/MBITEE ( checkpoint_threshold, BRIAZJ 16 MiB, ERBULTFERA) At
=t LY

1 SELECT * FROM duckdb_settings() WHERE name LIKE '%checkpoint%';
2 SET checkpoint_threshold = '64MiB';

Fiftk:

1 CHECKPOINT;
2 FORCE CHECKPOINT; -- RIfRCE 5\t
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KiAEEItE A checkpoint (AJLUEIT disable_checkpoint_on_shutdown 3k[4], {8

—IRAE) .

18.

uu D W N

23 BENGIETRE

BEGIN —> 5 A WAL

INSERT ... —> JEME|] WAL

UPDATE ...

COMMIT —>» 5 commit FRicH WAL

(WAL FiEBMEN E3) checkpoint, &334k

Bt — P RKESSFFEHEKR wal XY, HWESAHESL SRR S ETMETF5]

CHECKPOINT ,

18.3 ACID 5[FE %5

18.3.1 DuckDB E®#{t+4
B ZiFER
Atomicity (JRFI¥) EFNELZM, BASTM
Consistency (—¥lt) YREFEFICE
Isolation (fR=1E) B4 REBIRE (Snapshot Isolation)
Durability (3FX1%) B4 1230 /E%8 (WAL + checkpoint {RilF)

18.3.2 (REBIEEEIFRETA

DuckDB A& read-committed, BHNEN E&:

BN EFEINSCHRB—AN—ZURE, JIATRZERRNEE, (RMEZSRSS
BERE,
1 -- &1 A
2 BEGIN TRANSACTION;
3 SELECT count(*) FROM sales; -- &% 200000
4 -— MWZI&E B HA T 1000 4TIRAS
5 SELECT count(*) FROM sales; -— REF] 200000 CHRIEEE )
6 COMMIT;
7 SELECT count(*) FROM sales; -- BE4%, FF 201000
Tk DITESASREHEEANTIN (AeHR'E—EERRITEAE") .

K

RES AL BRAESEREE.
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18.3.3 3=

1 BEGIN TRANSACTION; -- B BEGIN
2 INSERT INTO t VALUES (1);
3 DELETE FROM t WHERE id = 2;
4 COMMIT; -- &%
5 —- ROLLBACK; e A EIS
R
e DDL (CREATE/ALTER/DROP) BILAEESEHT (X2 DuckDB 1LY MySQL FIE XL
3

o HEESASF (A SAVEPOINT HhRATIE, SERIKE) .

1 BEGIN;
2 CREATE TABLE new_one (x INTEGER);
3 INSERT INTO new_one VALUES (1);
4 ROLLBACK; -- EREEK
Python E&:
1 con.begin() # ¢ con.execute("BEGIN')
2 try:
3 con.execute("INSERT INTO t SELECT * FROM staging")
4 con.commit()
5 except Exception:
6 con.rollback()
7 raise

& Python API 2B BEFHRSCEUATRA: BHIRAZIAR auto-commit (BRIET—
NESS) | BRYRM con.begin() ., ELETHNEERAIE, HERXS
BEGIN/COMMIT SQL,

18.3.4 B5-Fihze
BNESEMEXE—KE:

1 TransactionContext Error: Conflict on transaction with ... "another
transaction depends on these tuples"

DuckDB {FRFGMHAHRES: hRiikiEL EESEN, MAREEES.
NBENIZ:

218


af://n75
af://n88

import time
for attempt in range(5):
try:
con.execute("BEGIN")
con.execute("UPDATE ...")
con.execute("COMMIT")
break
except Exception as e:
con.execute("ROLLBACK")

O 00 N O v »h W N B

10 if "Conflict" not in str(e):
11 raise
12 time.sleep(0.5 * (attempt + 1))

18.4 F&RIEE: BEZE (ER)

XEAEREEMN—T, R DuckDB WATAF RS SRRIHETS,
18.4.1 #IM

th= BEULT

— MR (ALAZEAR)

=5
SPHIERIER—

STERRNSE—TY % o immmmasrRg

%
—NHES + B— P2 X (THFELUWE "file is being used by another
1= process")

BMHERIN T B T ISR~ 4R -

1 IO Error: Could not set lock on file "x.db": Resource temporarily
unavailable

18.4.2 At AXHFKIT
* DuckDB RMFEMAUER, ¥R PostgreSQL IIRIASNE SEAINEANE;
o EHRIRESTLBEAHRM, MVCC BREEANSRE;
¢ OLAP FETEASHIBRE MAIES - SITE, X MEREs,
RIS, HECHEEZE BEX—a, TSRS LR,
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18.4.3 A—#HiERANZ &=

1 con = duckdb.connect("analytics.db")
2 # con MEAFGRPMPWELANLERNFH (safety: TALFEHCHE connection)

HENE SMREMISURECHER, FERTFBRISERMER:

1 dimport duckdb
2 from concurrent.futures import ThreadPoolExecutor
3
4 def query(region):
5 con = duckdb.connect("analytics.db", read_only=True) # G
M7 ERE
6 try:
return con.execute(
8 "SELECT sum(amount) FROM sales WHERE region = ?",
[region]
9 ) .fetchone() [0]
10 finally:
11 con.close()
12
13  with ThreadPoolExecutor(max_workers=8) as ex:
14 results = list(ex.map(query, regions))

DuckDB A9 Python IEESISER LR A BN EIRIEBRIFHE] ( safe_named_Tlocks
%) | B/ EERHERIEEERRISZAER.

18.4.4 ZHIZMERVIETRZEE

R BE

Z4 Bl HF&EAHE HHEE Parquet X (FIHHERZMHIERIE) , MAZ db
—ipEuE X4

TERT ETL S5E + ETL SepkfaXiEE (Brl)  BAREER; S52IRIY
BAENR HERREF rename itk

- - FRiEEBAS/HEBAERTTHK; A PostgreSQL fEAS i,
BEAKRKEAN DUCkDB 43R

= VAN

gii{’ﬁ%mn if DuckDB A~&1&, & ClickHouse/Trino/Spark

KRR B-R60E
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1 # 1) fA TEERERA ETL

2 con = duckdb.connect("build.db™)

3 con.execute("CREATE OR REPLACE TABLE report AS SELECT ...")

4 con.execute(""CHECKPOINT")

5 con.close() # RN

6

7 # 2) T EBORAT A

8 dimport os

9 os.replace("build.db", "published.db™) # Ji-F rename
HEEESR:

1 # WEMsIEN S, %) rename 32k 47
2 mv report_new.parquet report.parquet

rename ER—XHRFRZRFEE, EEBEAERENMN. BABIFHG, F2F
F¥pm. XRPENSETIERERNATRIRL.

18.4.5 RiFEiEzt

1 duckdb -readonly analytics.db

1 con = duckdb.connect("analytics.db", read_only=True)

AL
o AR
o ZNHEALIRNRIER—M Y (ELRARTF) |
o R&E WAL, A% checkpoint,

#1789 BI/ODBC TERFESFIF, B—HARIEER.

18.5 #HP5=S[aE)EUg
18.5.1 fliff k=R ERI=SE

DELETE ARF=EI7EIHNZSAEI (F1 PostgreSQL Y VACUUM 2£{1l) -

1 DELETE FROM logs WHERE dt < DATE '2025-01-01';
2 CHECKPOINT; -- filRIEH

BEEARIERR:

1 CREATE OR REPLACE TABLE logs AS SELECT * FROM logs WHERE dt >= DATE
'2025-01-01";
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DuckDB £B@ffi—L=SHRETE ( PRAGMA database_size EBfY free_blocks FiZ
JEFRZEE) |, R4 VACUUM FULL BREESRERIE.

18.5.2 EiE/i4b

BRI hRARL :
1 PRAGMA vacuum; -— PR E
2 PRAGMA compact; -— PRRAT E

3  FORCE CHECKPOINT;

RO SERVEEFERIALZ CTAS + rename,

18.5.3 FINHRMR
=FEIR:

1) BIESH (EF, BRFRED)

1 EXPORT DATABASE 'backup_20260917';

2) XHRER (BEHIHFRRE checkpoint)

1 duckdb -c "CHECKPOINT" analytics.db # BikE AR IR O
2  cp analytics.db analytics.db.bak

A TEEEERENHENEE oo EXH——TERIA—ERES (BAERERS

wal)

3) EH—HFH? (S Parquet EHF)

1 COPY (SELECT * FROM target) TO 'backup/target.parquet' (FORMAT
PARQUET, COMPRESSION ZSTD);

L FEEELL Parquet/Delta FERTFEXNRIFMEE, DuckDB A9 db STAHRTLARR
HUTBARET — XEREUDAR.

18.6 (T ARHEF db X, {+ABHEFE Parquet

— I ERENEE. &5

R =

HIEFERIIIY. w2 AN/ZHER Parquet X (+ S XBES / Delta/
=] Iceberg)

TEEE AR, upsert, BTN DuckDB db 3{#

HIREDREFIA Parquet / CSV
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=R i3

FEEER, IEEImE db {48, memory
FEFRFSQLME. &=, BE DuckDB db {4
HUBREW Bl TEKHEERE Parquet (ERBIARR) = HiEE db

RENIFHFER: BEFHIRMERD db XHE, EREFFAAREREE. St
Parquet SfE"ERE~HE", 1€ .db SE"TIERMER".

LR

SCf5l 18-1 - DDL tBEEEIE

1 BEGIN;

72 CREATE TABLE will_rollback (x INTEGER);

3 ROLLBACK;

4

5 SELECT count(*) FROM duckdb_tables() WHERE table_name =
'will_rollback"';

6 --0

32 DuckDB 187 MySQL MK E3 + BESUEAILUE S — MR TR E.
£ 18-2 - RiEEANBANRSE (RX)

1 duckdb -readonly examples.db -c "CREATE TABLE z AS SELECT 1;"

1 Invalid Input Error: Cannot execute statement of type "CREATE" on
database "examples"
2 which is attached in read-only mode!

3£ 18-3 - WAL CIFRIEISiHRK

1 duckdb demo.db -c "CREATE TABLE t AS SELECT * FROM range(1000) x(i);"
2 1s -1h demo.db* # EHCH, .wal SuiEH
3
4 # WURBERERSRS (SRS . wwal &N, NIRRT A3 R E
BEXF WAL K/
1 PRAGMA database_size; -- & wal_size %
database_name database _size wal_size
examples 8.0 MiB 0 bytes
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wal_size = 0 WBASENERE checkpoint B3I,

EfI 18-4 - &Fin: ZIESH vs JXHENR

A oW N R

1

-- () ZHEM. BRAZS

EXPORT DATABASE 'backup_dir';

-- 4 backup_dir/schema.sql. load.sql. data/*.parquet
IMPORT DATABASE 'backup_dir';

# DL BAISEIEE NTT checkpoint/36H], 15 MATAE#E BR —BUR &
duckdb prod.db -c "CHECKPOINT"
cp prod.db prod.db.bak

£ 18-5 - ZfiRsl: 19 — [RFEiR

1
2
3
4
5
6
7
8
9

import os

import duckdb

con = duckdb.connect("build.db")

con.execute('"CREATE OR REPLACE TABLE report AS SELECT ...")
con.execute("CHECKPOINT")

con.close() # BERCCHB

os.replace("build.db"™, "published.db™) # J&T rename

IEEBARRENY. BEABRFNG, KEASEIHERTS, XERNBETER
ERAMIID.

18.7 A=

FRIAMEE = X4 + FlIERY wal ; SHHETNE 1.0 BRERE (FThASHIRMAFRLY
BEIE)

BRI WAL, B checkpoint §3f; CHECKPOINT BJLAFzNftA ;

DuckDB 12552 ACID, [REK3IZRIEMEE (4~2 read-committed) ;

DDL tB3Z4FEEER, X2 DuckDB fRICHIRFLE;

BHES. SHEBE: ST NHER A THSRENENY,

SHENIERESRE B — XM — [RF rename &7, S THEIEEIELL Parquet FERUR
ik

DS EXPORT DATABASE , BREMKIINISIFAEERAY Parquet;

18 Parquet HIEEF &, 1B .db BETIEXIER,
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FES
13T E. EAEEE, MR .wal HRHIISESK; BT CHECKPOINT BER
.

2. TR BRI IR MEX S, MEB AN HEINEIRER. BA -readonly &
.

3. EEE55EH{T CREATE TABLE + INSERT PAfS ROLLBACK , ISUFFEHET.
4. BZEAE (8 1) SEEMRIEDEESTN, BIIEIRERE.
5. B—AN"¥IE R IRt EE — CHECKPOINT — os.replace &7%5"H Python BIZ,

519 B RESSEE N FRE —— Y R DuckDB ZaHEHAEEN TR,
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£ 19 B MBESSEENEE

DuckDB #Z/IMREFINTIRG, BAEINEERLE THRE (Extension) , AEHEE:
o FREALERSIE (SBZE/BninEE) ;
o BLESY ERESH,
o XY ERIERDIE;
e U{AFE SQL %&#0 Python UDF %5 DuckDB iRNIIHTERES.

19.1 ¥ B
19.1.1 LR

1 INSTALL spatial; -— NIk B
~/.duckdb/extensions/<version>/<platform>/

2 LOAD spatial; -— 1B RN G

3

4 -- AIPIE Python H

5 con.execute("INSTALL json; LOAD json")

BERS:

1 SELECT extension_name, loaded, installed, install_path, description
2 FROM duckdb_extensions()
3 ORDER BY extension_name;

e installed : ZHHIZEBRTEAH;
o Toaded : ERCIMEFLFISIE (KRG loaded PIREABER) ;

e dnstall_path: TiHEINE.

/R
1 UNINSTALL spatial; -— MHIBRASHb
2 FORCE INSTALL spatial; -— SR ER T HTBERD
3 UPDATE EXTENSIONS; -— BEEA O R CBEHRA)

¥ E5S DuckDB [RAIESPTE. F4% DuckDB [FHREEHETEYN B (INSTALL STFHXY
RIRRA)
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19.1.2 BIRES BN

1 SET autoinstall_known_extensions = true; -- HZEIRE3) INSTALL
2 SET autoload_known_extensions = true; -- HEIRHZ) LOAD

XANMBEIRATE. FRLMREEAREEFS INSTALL httpfs , BHix:

1 SELECT * FROM 'https://example.com/data.parquet'; -- &[Hzh%EH
httpfs

FlRr" 23 known": REESFIRENCHY BAEEMNEE, B#RESAEHRIT.

19.138325%2
EARTHY BEtmaa. NBERSET BEE:

1  duckdb -unsigned
HE:
1 SET allow_unsigned_extensions = true;

RERMHEX A, EFRRSUERERTTE.

19.1.4 I BHNRFE(UESBEEE

FABR:

1 ~/.duckdb/extensions/<duckdb_version>/<platform>/

BHINE (AK)
1. 7EREBAMIAOMEE L INSTALL (FREIHETE .duckdb_extension.gz) ;
2. 1B HEE B RRAIXI R B R
3. Bir88 Loap BIR] (BABEENMRE, A gunzip &A% .duckdb_extension XXf4) .

BEXBZ:

1 SET extension_directory = '/opt/duckdb/extensions';

19.2 [EISEENERT E

7EA: TRIIBHNZRKFERZOEES, BRENT REAELZEERE INSTALLENE
WRAZ(L, BLA SELECT * FROM duckdb_extensions() Z55RE.

R g HEIRE
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i RBig HRIE

SRR Parquet IS read_parquet., COPY ... TO
x.parquet

json JSON EBI5REL read_ndjson . json_extract
httpfs HTTP/S3 & FE read_parquet('s3://...")
autocomplete CLI Bafkbz CLI EznE;
icu Efr A SEX ORDER BY name COLLATE NOCASE
tpch / tpcds R ENVENIR SR dbgen(sf=1) . CALL dsdgen(sf=1)
fts B EN PRAGMA create_fts_index(...)
spatial SEIEE) (PostGIS B ST_Point ., ST_Intersects

)
excel 1EE xlIsx read_x1sx(...)
sqlite $E#; SQLite 3244 ATTACH 'a.db' (TYPE SQLITE)
postgres %E#E PostgreSQL ATTACH '...' (TYPE POSTGRES)
mysql &R MySQL ATTACH '...' (TYPE MYSQL)
delta Delta Lake delta_scan('...")
iceberg Apache Iceberg iceberg_scan(...)
avro Avro /& read_avro(...)
vss FERER (HNSW) embedding fRIUEEZR
sqlsmith SQL A, (FracL BEH SQL 4Rk

B)
jemalloc BiNFoECRR HU B T EREEYF

19.2.1 tpch / tpcds: —$EHE RGN EE

1 INSTALL tpch; LOAD tpch;

2 CALL dbgen(sf = 1); -- 4Rk SF=1 (4 1GB) ¥ TPC-H iR

3

4 SHOW TABLES; -- ¥ Tineitem. orders. customer ...
5 SELECT count(*) FROM lineitem;

6

7 -- H—AFRiE TPC-H Q1

8 SELECT

9 1_returnflag, 1_linestatus,

10 sum(T_quantity) AS sum_qty,
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11

12

13

14
15
16
17
18
19

sum(T_extendedprice) AS
sum_base_price,

sum(1_extendedprice * (1 - 1_discount)) AS
sum_disc_price,

sum(1_extendedprice * (1 - 1_discount) * (1 + 1_tax)) AS
sum_charge,

avg(1l_quantity) AS avg_qty,

count(*) AS count_order
FROM Tineitem
WHERE T_shipdate <= DATE '1998-12-01"' - INTERVAL 90 DAY
GROUP BY 1, 2
ORDER BY 1, 2;

XRGIMRERANIRIESRM.

19.2.2 fts: 2WieE

AW N R

O 00 N o wuv

10

11
12
13
14

INSTALL fts; LOAD fts;

CREATE TABLE docs (id INTEGER, body VARCHAR);
INSERT INTO docs VALUES (1, 'DuckDB is fast'), (2, 'DuckDB 1is in-
process');

PRAGMA create_fts_index('docs', 'id', 'body');

SELECT 1id, score, body
FROM (
SELECT *, fts_main_docs.match_bm25(id, body, 'in-process') AS
score
FROM docs
) SQ
WHERE score IS NOT NULL
ORDER BY score DESC;

R fts_main_docs.match_bm25 XNMNEBFZEBDHERS
(<schema>_<table>.match_bm25) , BRBEFLICIEERS|IBRURTRAE.

19.2.3 spatial: HEIREGIE

INSTALL spatial; LOAD spatial;

SELECT ST_AsText(ST_Point(1l, 2)) AS p;
SELECT ST_Distance(ST_Point(0,0), ST_Point(3,4)) AS d;
SELECT ST_Contains(ST_MakeEnvelope(0,0,10,10), ST_Point(5,5)) AS
inside;

-- £ GeoJSON / Shapefile
SELECT * FROM ST_Read('roads.geojson');
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19.2.4 vss: EEELIEERE

1 INSTALL vss; LOAD vss;
2

3 CREATE TABLE items (
4 id  INTEGER,
5 emb FLOAT[3]
6 );

7 INSERT INTO items VALUES (1, [0.1, 0.2, 0.3]), (2, [0.9, 0.1, 0.0]);
8

9

CREATE INDEX idx ON items USING HNSwW (emb);

11 SELECT id FROM items ORDER BY array_distance(emb,
[0.1,0.2,0.3]::FLOAT[3]) LIMIT 3;

XA RAGAE X IGRIENFER.

19.3 HEX¥E

BRTYESEFN, HRUERTAET R, efEd— FOR5IokK:

1 -- i (ZEIIMEXEPEZRD
2 INSTALL quack FROM community;
3 LOAD quack;
4
5 INSTALL ui FROM community;
6 LOAD ui;
BEARAYIE:

o EMATXY EFIERR;
e =YE#EA] DuckDB:

1 SELECT * FROM duckdb_extensions(); -- DZEE/OHIHM
B XY E:

e Bi&

ui Bii— N4t Web Ul BRI TS HERES

gsheet E5 Google Sheet

h3 Uber H3 HBIBRIHE

chsql / prql BEEOES

sqlan/ 1dgograph FFEN/ AT

crypto Ie&E/IIEIR
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i g

datasketches BRTERE

RERB=FT BREER: BIFMZESERAR, BITERIRNZEURZIN,. RET
ERIRER.

19.3.1 UI§'E ({B1FF)

1 INSTALL ui FROM community;
2 LOAD ui;

BeEhRRiniEraItEit (BER http://localhost:4213) , BJLAEE:
o E=MY SQL 4RIESE;
o EAHPRIER/HITIH IR
o FTNIE,

EENHIEEANIEESE.

19.4 F SQL & (Macro) ' sqQL
Toe"SQL BRIREL", T, EiRAiEE, EEENrEAR.

19.4.1 {F2%=

1 CREATE OR REPLACE MACRO is_high(x) AS x >= 500;

2

3 SELECT is_high(amount), count(*) FROM sales GROUP BY 1;
4

5 CREATE MACRO add_days(d, n) AS d + INTERVAL (n) DAY;

6  SELECT add_days(DATE '2026-01-01', 30);

7

8 - ZZHRRAW

9 CREATE MACRO pct_change(old_v, new_v) AS

10 CASE WHEN old_v = 0 OR old_v IS NULL THEN NULL

11 ELSE round(100.0 * (new_v - old_v) / old_v, 2) END;
12

13 SELECT pct_change(100, 150); -- 50.00

19.4.2 F7% (Table Macro)

REI—MERE, FRURRE:
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1 CREATE OR REPLACE MACRO top_by_region(t, n) AS TABLE
2 SELECT * FROM query_table(t)
3 QUALIFY row_number() OVER (PARTITION BY region ORDER BY amount
DESC) <= n;
4
5 SELECT * FROM top_by_region('sales', 3);
1943 EBE
1 SELECT function_name, parameters, return_type, macro_definition
2 FROM duckdb_functions()
3 WHERE function_type = 'macro';
4
5 DROP MACRO IF EXISTS add_days;

RIS ANEIBURENHE (1FA catalog B9—3B%) |, BBE—ED K.

19.5 Python UDF
2 SQL =B EERS, "ILAA Python BirEREL,

19.5.1 EXHiX%

N O v AW N R

O o

10

import duckdb

def add_one(x: int) -> int:
return x + 1

con = duckdb.connect()
con.create_function("add_one", add_one, [duckdb.typing.BIGINT],
duckdb.typing.BIGINT)

con.sql("SELECT add_one(41) As answer™).show() # 42
con.sql("SELECT add_one(id) FROM some_table LIMIT 3").show()

19.5.2 SBIpRGT
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1 dimport duckdb
2

3 duckdb.typing.
4 duckdb.typing.
5 duckdb.typing
6 duckdb.typing.
7 duckdb.typing.
8 duckdb.typing.
9  duckdb.typing.
10  duckdb.typing.
11  duckdb.typing.
12 duckdb.typing.

BIGINT
DOUBLE

. VARCHAR

BOOLEAN

DATE

TIMESTAMP

BLOB

DECIMAL (12, 2)
Tist_type(duckdb.typing.INTEGER)
struct_type({"a": duckdb.typing.INTEGER})

BRSHVIREIZENT DuckDB EFHFIERT (IE— LR , XEXKE, BXER

Eﬂﬂo

19.5.3 NULL 4038

ZHAR null_handling="default" : RE{F—HIANJ NULL, DuckDB ALiFHA Python,
BRE NULL (BEHR) . HIRFEE Python B2 EE None HAERENE:

con.create_function(

"safe_len",

Jambda s: len(s) if s is not None else 0,

duckdb.typing.BIGINT,
null_handling="special", # BN "default”

)

1
2
3
4 [duckdb.typing.VARCHAR],
5
6
7

19.5.4 RE5EIER

1 con.create_function(

2 "risky", my_func,

3 [duckdb.typing.VARCHAR], duckdb.typing.VARCHAR,

4 exception_handling="return_null1",  # H45HRE NULL A& i

5 side_effects=False # FIERIER, AUt EH/ Fe
iz

6 )

19.5.5 (£gEiRER (AEEEE)

Python UDF £X3&—47 (Ei&i#t) & Python, EELLRE SQL ENTEINERS:

N OO v AW N

# ¥ 18: 100 HATEIH 100 X Python
con.sql("SELECT my_udf(x) FROM big_table")

# P mEFH P E R R Y B R A
con.sql("SELECT upper(x) FROM big_table™)

# Bhr: EBEE sQL FiEX (BH CASE WHEN)
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ERZE: WAE=5E (40 jieba 7iAl. MIRMmED. AR API) | TREFRANVSHEINY,

19.5.6 = EFFFIF: FXHE

W 00N O U1 A W N B

R R R R
w N RO

import duckdb
import jieba

def tokenize(text: str) -> Tist:
return [w for w in jieba.cut(text) if w.strip(]

con = duckdb.connect()

con.create_function(
"tokenize", tokenize,
[duckdb.typing.VARCHAR],
duckdb.typing.list_type(duckdb.typing.VARCHAR),
null_handling="special"

con.sql(
SELECT tokenize(content) AS words
FROM (VALUES ('F%% DuckDB ##£')) AS t(content)
"""y L show()

X3E"Python AR, SQLIRE"HIHR, 1ER UDF BUMERRTE.

19.6 NREBEX#H (HiES

o C/C++: TLURBERETE (IERXH extension Fk) |, MHEERNTF;
e Java/Go/Rust: BEMIFAIEZESLIA UDF BB ENFREMEELE;
e WASM: ETHFZ UDF #l#, #BiXF SQL 7=,

SHEIERIREY RiIWK DuckDB B C++ API SIS RS, BHATTEE, SJERAESXIH

"Extensions / Building" &B%3,

SEHiESs
£l 19-1 - FEERIFEMLEY =

A oW N R

SELECT extension_name, loaded, installed
FROM duckdb_extensions()

WHERE installed OR Tloaded

ORDER BY extension_name;

ol (1.5.5 BRIA)

extension_name loaded installed

autocomplete true true
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extension_name
core_functions
icu

json

parquet

shell

FE: B%% (installed) # 2h%k (loaded) . FZIREAI /R LoAD (EAKIREDN

nZx) .
5£fll 19-2 - EETRE—IM R

INSTALL httpfs;
LOAD httpfs;

A W N R

extension_name

httpfs

loaded installed

true

true

true

true

true

loaded

true

true

true

true

true

true

SELECT extension_name, loaded, installed
FROM duckdb_extensions() WHERE extension_name = 'httpfs';

true

¥ B5S DuckDB IRASE48E, FH4% DuckDB [FEEHT INSTALL

Ll 19-3 - A tpch —EAERE LR

INSTALL tpch;
LOAD tpch;
CALL dbgen(sf = 0.01);

AW N R

lineitem_rows

60175

BEEIMRERNALIRBAREIE? sf = 1 (491 GB) BALA, TPC-H R 22 RERRER

HEER,

-- SF=0.01 ~ 10™B

SELECT count(*) AS Tineitem_rows FROM lineitem;

SEf] 19-4 - SQL &: A5 UDF thEel FREEE]

installed
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1 CREATE OR REPLACE MACRO add_days(d, n) AS d + INTERVAL (n) DAY;

2 SELECT add_days(DATE '2026-01-01', 30) AS d30; -- 2026-01-31
3

4 CREATE OR REPLACE MACRO pct_change(o, nw) AS

5 CASE WHEN o = 0 OR 0 IS NULL THEN NULL

6 ELSE round(100.0 * (nw - o) / o, 2) END;

7  SELECT pct_change(100, 150) AS pc; -- 50.00

8

9 -- BEELEMIR
10 SELECT function_name FROM duckdb_functions() WHERE function_type =

'macro’;
11 DROP MACRO add_days;

IREWFFAN AR MR, FED A ——XR "SR R IEEs.

Scf5 19-5 - Python UDF (&R, FRIEFHISCM)

1 dimport duckdb

2

3 def mask_phone(p: str) -> str:

4 return p[:3] + "****" 4 p[-4:] if p else None

5

6  con = duckdb.connect()

7 con.create_function(

8 "mask_phone", mask_phone,

9 [duckdb.typing.VARCHAR],
10 duckdb.typing.VARCHAR,
11 null_handling="special", # ik Ppython HC&Z| None
12 exception_handling="return_null", # W RFA NULL A2 b2 i
13 | )
14
15 con.sql1("SELECT mask_phone('13812345678') AS masked").show() #

138%##%5678

A\ Python UDF B{TEBEEE#E Python JAR, LENEREE/HEI/LEE. RE"VRE
FR=75F"8FFa.

19.7 FEIG

o ¥ ER DuckDB BYBEIAREE: INSTALL FZk. LoAD JEFH. UNINSTALL IR
o RBEIRASHSTENTE/BNNECIY E;

o ERHERAYE: parquet. json, httpfs, icu, fts. spatial. delta/iceberg.
postgres/mysql/sqlite, tpch (UEREHRE) . vss (A€) ;

o #X¥FEEIT INSTALL xxx FROM community Ze3t (WNIEELFAHY ui) ;

o {ii5%cH SQL &Y RaE, B, R, wHFAK;

e Python UDFRRiEEE: RELFA, SUEBINAHEREE. BT NULL 5RE;
o ¥ &5 DuckDB hxA4fE, FHREESHRE.
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shF&3

1. %4 tpch , 4EpK SF=0.1 RUMIR&ERE, —iB TPC-H Q1 FHMZRFERY,
2. 2% httpfs , E—PRFHITFE Parquet 3244,
3. QIE—1 SQL R, B'eMot M SRNEL TR, FESIERESH.
4. 5—A* Python UDF (LLaNFHShHEL: 138****1234) , 7£ SQL HiEA.
5. REMXYE ui . BEMEXIETEHITIT.

5

25 20 & 4 resL 5 HEE —— BT checklist, BEIEIREE. HEFZRA,
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58 20 & &t SHEE

BER—E, EATERATRICRAAINE N TEE: 2R, TTRIE checkiist, BT
BEEE,

20.1 ETFRO=FPEEF=5E

R A: FinptihIR (RER)

1 csv/Parquet/H#E —» DuckDB CAMiEFE) —» Parquet / #3*k / Python m[#ifk

o THMRSSER,
o MEUNMFHERE, RITFH=S5EM0)
o EBENMA/NABAIEIESHT.

553 B: EA# ETL BRSS

1 VEEEE (WS AEtE / PostgresqL / HE#)

2 |

3 v

4 DuckDB ETL A CGER{ES cron / Airflow / GitHub Actions)
> |

6 > #ith: 2»[X Parquet / Delta / Iceberg (Ft4f7fi#)

7 L #iih: 455% impressions #| PostgresQL (fiARA )

R
o BRISTEMAMYMIGE IR, RERMHXMY (JRF rename) ;
o« B% EEBTHERE
o BHIEREWS,

« EHESEE.

448 C: NARERAR D

1 JAmfk% (Go / Java / Python)

2 F— OLTP &5: PostgresqQL (M4EfE)

3 L— Zp#Ti: DuckDB (FE/MER /21l — > R sefiD
4 A

5 | EWM PostgresqQL HH! Parquet

KR

e DuckDB SCHIERFREE (i Parquet, AKHIFEEA db XHHEH) ;
o FERIEEH N EARMEFHI db X4;
o IEHNTF (BEKKKHNEFSEEFE) .
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20.2 EZEIAY checklist

{51

CIE i

HE&

=i

BN

BECParquetit (MARLLENEIBERE CSV) ?
ERRERTIEIHFEN?

PXEEEE (REH. NESSE) ?

threads 2&ESHIREILAL (BIIZHILZNER) ?

memory_limit ER/IEE? BT HREL 0S?

temp_directory EEIERAEBAAIRIERLE?

RE SELECT * (MAZIEEF) ?

1EEIDREAEIT EXPLAIN ANALYZE ?

ETL RERE (BEEETER—) ?

EERBMERENS (T8 =E. BREE) ?

EEEER (THEE-EHR) ?

BEHSSEE?

EEREEHE?

K AEEEREM T #H?

SHEENESFER T RiEER/Parquet?

ERERTIRETE/IAM Role B (TIAEERG) ?
BER/IVIPR?

BEBREETA -unsigned IIEYE?

DuckDB [RAEBEBF— (FFRSEF—E) ?

i R AR AERER?

FIDRIBESBEZN (EXPORT DATABASE EXd5f7iE LAY Parquet) ?

20.3 Bl ZiEEER
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20.3.1 Fit5H%

HHRER

Could not set Tock on file "x.db"

TransactionContext Error: Cannot execute
statement of type "CREATE_TABLE" on database

which is attached in read-only mode

TransactionContext Error: Conflict on

transaction

I0 Error: Cannot open file "x.db": Permission

denied

Not a DuckDB database file / version mismatch

database_size ... could not be found

20.3.2 Z4EiEEN

HRER b1

sample_size=-1 /

Cconversion Error: Could not convert

IRE

Bt
FRIEE
=

AR
wRoUE
=5

FES
S

(R
FK)
4R
PR

MR
EIN:1
EHThR
Aol

i
xJ

A

b1

KA G R

2 AR
5 A

Parquet

FiEEE,
BEANBZ—
|3

MAREEIR

chmod; &
BEITRRF

FRIERRRRASHT
T MEDIK

g

TEEES
CWD

all_varchar=true f§ try_cast /

21 types

string 'x' to INT32

CSV Error: value too long / exceeds

maximum line size

YEARK max_Tine_size

ignore_errors=true EY{EE

too many columns 1in line
columns

Invalid Input Error: File not

MEY RBAS compression 24

supported / unrecognized compression

Binder Error: Referenced table

XFRINE IS

"x.csv" not found

Unsupported URL scheme https

'x.csv'

INSTALL httpfs; LOAD httpfs;
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HIZER
HTTP 403 Forbidden

& HTTP 400 B#E7x region 8%
20.3.3 SQL iBi%

HRER

Parser Error: syntax error at or near

Binder Error: Ambiguous column

bl
secret/fSPRAXY

secret H/> REGION, #p_EBRES

b1

.. BRG . BREEHE. ST
HEIRES S

"X MERRERS, ARERE

Binder Error: No function matches the given BRENB/SEEEBIARTT, &

name duckdb_functions()
conversion Error: Unimplemented type for B try_cast, BRichk
cast VARCHAR %%

Binder Error: Referenced column

£ WHERE EEY SELECT 3l

"aliased_col" not found in FROM clause B ()
Invalid Input Error: aggregate function REERE, IRHE

calls cannot be nested

SELECT/CTE

Binder Error: window functions are not

allowed in ... WHERE

20.3.4 AFE5&ER

HixiE/o

outofMemory Error: failed to

allocate data of size ...

could not write to temporary

directory
EHTIB(EREET

Task was rescheduled ... Force

Terminate

H QuALIFY EE—EF&EH

bl

NSRS / 10 memory_limit / }#
threads / 9t / COPY %2

temp_directory ANMFE/MURAE/ZA)
e

IF7E spill, @&
duckdb_temporary_files()

"R, FEAKE
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20.3.5 Python

()RR Lb3E

TypeError: ... expected 1

SHER lisvdict &, FRZSMIBSH

arguments, got O

UDF #& packed type mismatch B =00 UDF 1S8R A28
. A .dfQ hizE; ASQLRERE
AEEERTIE g B RER
.df() B¢ copy TO
DataFrame B9 replacement scan A~

FTE

{EFBIEE)RR — B register

=

20.4 HEEERITTIEIE

BRI :

1

IEREBIRES. DuckDB FIEIRERERIFREFR (B3HBRI/AT/E) , FER
BT,

CROVEE: IEERRKR—RRA CTE, SER LvIT 40/ URE, HHBERHENR

2.

BB SELECT typeof(col) FROM t LIMIT 1;
. ETcEE: DESCRIBE t; . duckdb_columns() . duckdb_functions( .
.Eitkl: EXPLAIN ANALYZE,

.BEEREE: ER3AY. GitHub Issues (EREREERBEHTERER) .

—ASERRY" I SQL &R :

O 0 N O Uvi D W N R

[ e sl e i =
N o v A W N RO

242

-- 1) ENRMFIGRAZMAA2
DESCRIBE my_table;

-- 2) AZM47? FEER?
SELECT count(*),
count(*) - count(col_a) AS miss_a,
count(*) - count(col_b) AS miss_b
FROM my_table;

-- 3) BJLFMRHE
SELECT * FROM my_table USING SAMPLE 5;

-- 4) AN
SELECT typeof(col_a) FROM my_table LIMIT 1;

-- 5) 4/l A BT
SELECT col_a FROM my_table WHERE try_cast(col_a AS INTEGER) IS NULL
AND col_a IS NOT NULL;


af://n209
af://n227

20.5 FEEREIN
20.5.1 25 DuckDB Z/VAF

1 SET memory_limit = "HL&¥ENA * 0.7

EALED ETL: AJLA4AE] 60~80%;
N FREROHT: LR8I 25~50%, BERENFIRS

FEE: BENRE, WAEBSEEBEFHNAEMAEERIRT, TTeESE#E OOM
Killer 3=,

1 # Kubernetes/Z&#: B EE
2 con = duckdb.connect(config={"memory_limit": "4GB", "threads": "4"})

20.5.2 threads B9i%E#E

o BHIRAHET: HEEIA;
o HEH=/ZR: REITE2-4,;
o BEXERCEAIZHIR, FTRadMIX,

20.5.3 [

e temp_directory XREAEN (spill FAIIGRIS4ATRERILE GB) |
o RIFSSD, FRIRAKIREAVHIF/ERE,
o £ LR ETRERARRAE.

20.6 IRFEBRSHE

IR =iy

fihRA pip install duckdb==1.5.5; AEEHREE tag
FHRRED FAEWHIMEIE —EXHE pipeline

MBI FTRAETZIRS; |RMRASEIBEIEA 7 i
FRE BREYE (INSTALL SRIEIRARA)

BRRAIER FB EXPORT DATABASE / IMPORT DATABASE

Cl SR TN SL, TARTEST R,
20.7 —NEFRHER
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1 #!/usr/bin/env python3
2 """RH ETL MASRH CERE. AMs. AHE "M
3  import logging
4 dmport os
5 import sys
6 from datetime import date, datetime, timedelta
7
8 dmport duckdb
9
10 LOG = logging.getLogger("etl™)
11 WORK_DB = os.environ.get("wWORK_DB", "etT-build.db")
12  OUT_DIR = os.environ.get("OUT_DIR", "out")
13  TARGET = date.today() - timedelta(days=1)
14
15
16 def get_con() -> duckdb.buckDBPyConnection:
17 return duckdb.connect(WORK_DB, config={
18 "threads": os.environ.get(''DUCKDB_THREADS", "4"),
19 "memory_Timit": os.environ.get("'DUCKDB_MEMORY", "8GB"),
20 "temp_directory": os.environ.get("DUCKDB_TMP",
"/tmp/duckdb_tmp"),
21 "preserve_insertion_order": "false",
22 "enable_progress_bar": "false",
23 b
24
25
26 def run_etl(con, target: date) -> None:
27 con.execute("""
28 CREATE OR REPLACE TABLE staging_events AS
29 SELECT * FROM read_parquet(?, hive_partitioning = true)
30 WHERE dt = ?
31 "t [f"landing/events/**/* .parquet"”, target])
32
33 con.execute("""
34 CREATE OR REPLACE TABLE mart_daily AS
35 SELECT dt, count(*) AS events, count(DISTINCT user_id) AS
uv, sum(amount) AS gmv
36 FROM staging_events GROUP BY 1
37 B
38
39
40 def assert_quality(con) -> None:
41 checks = {
42 "rows > 0": "SELECT count(*) > O FROM mart_daily",
43 "no negative'": "SELECT count(*) = 0 FROM mart_daily WHERE
gmv < 0",
44 "uv <= events": "SELECT bool_and(uv <= events) FROM
mart_daily",
45 }
46 for name, sql in checks.items():
47 ok = con.execute(sql).fetchone()[0]
48 if not ok:
49 raise AssertionError ("% &5 M : {name}")

244



50 LOG.info("check ok: %s", name)

51

52

53 def publish(con) -> None:

54 os.makedirs(OUT_DIR, exist_ok=True)

55 con.execute("""

56 COPY (SELECT * FROM mart_daily)

57 TO ? (FORMAT PARQUET, COMPRESSION ZSTD, PARTITION_BY (dt),
OVERWRITE_OR_IGNORE)

58 "t [OUT_DIR])

59 con.execute("CHECKPOINT")

60

61

62 def main() -> 1int:

63 Togging.basiccConfig(level=logging.INFO,

64 format="%(asctime)s %(levelname)s %
(message)s')

65 start = datetime.now()

66 if os.path.exists(WORK_DB):

67 os.remove (WORK_DB) # HE BRNTIIRESTTE

68

69 con = get_con()

70 try:

71 run_etl(con, TARGET)

72 assert_quality(con)

73 pubTish(con)

74 LOG.info("5¢Mk, #EW %.1fs", (datetime.now() -
start).total_seconds())

75 return 0

76 except Exception:

77 LOG.exception("ETL Z&M™)

78 return 1

79 finally:

80 con.close() # RO

81

82

83 if _name__ == "_main__":

84 sys.exit(main())

T

o BXNTHEHITIEERE (F%) |
o BXEERFLIR;

o REMSEMHHL;

e finally B close() BEAEH;

o HEEIM.

LR
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scfil 20-1 - 82 ETL AEBHIS

1
2
3
4
5
6
7
8
9

10

-— ATH AME. mEAE. SEN, kA
SELECT
count(*)
count(*) - count(order_id)
count(*) - count(amount)
count(*) - count(order_date)
count(*) FILTER (WHERE amount < 0)
min(order_date)
max (order_date)
FROM sales;

HAZE (TEfUEuE CRISEI) -

total miss_id miss_amount miss_date negative

200000 0 0 0 0

gz kS A S s STy 7= v

1
2

AS
AS
AS
AS
AS
AS
AS

total,
miss_id,
miss_amount,
miss_date,
negative,
min_date,
max_date

min_date max_date

2026-01- 2026-06-
01 29

SELECT CASE WHEN count(®*) = O THEN 'OK' ELSE 'FAIL' END AS no_negative

FROM stg_sales WHERE amount < 0;

£ 20-2 - SN EIER (FHIFE)

O 00N O UT B W

10
11

12
13
14
15
16
17
18
19
20

- 1) REESA

-- Invalid Input Error: Cannot execute statement of type "CREATE" on

database
-- "examples" which is attached in read-only mode!

-~ 2) FERILA
SELECT CAST('abc' AS INTEGER);
-- Conversion Error: Could not convert string

abc

-- 3) M T AFAER R

to INT32

SELECT width_bucket(amount, 0, 1000, 10) FROM sales;
-- Catalog Error: Scalar Function with name width_bucket does not

exist!
-- Did you mean "time_bucket"?

-- 4) BIEAE
SELECT try_cast('abc' AS INTEGER DEFAULT 0);
-- Parser Error: syntax error at or near "DEFAULT"

-- 5) XHAFLE
SELECT * FROM 'not_here.csv';

-- IO Error: Cannot open file "not_here.csv": No such file or

directory
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icfE: EEEIR(EE. DuckDB RURIREREB SIS, 17, IRIEHREL,

Ko

£ 20-3 - HFE—FIESARREE

1 -- 1) #E

72 SELECT count(*) FROM sales;

3

4 -- 2) ikl

5 EXPLAIN SELECT ...;

6

7 -= 3) AN 5T

8 EXPLAIN ANALYZE SELECT ...;

9
10 -- 4) REKRA spill
11 SELECT * FROM duckdb_temporary_files();
12
13 -- 5) HFESERE
14  SELECT * FROM duckdb_memory();
15 SELECT name, value FROM duckdb_settings()
16  WHERE name IN ('threads', 'memory_limit', 'temp_directory');

SEf 20-4 - &£~ EAY" IR "B EIRIR

1 SET threads = 4;

2 SET memory_Timit = '8GB';

3 SET temp_directory = '/tmp/duckdb_tmp';
4 SET max_temp_directory_size = '1l00GB';

5 SET enable_progress_bar = false;

6 SET preserve_insertion_order = false;

BREMMERIRE memory_limit —EUABEZHEBEENAFMNAZEHIRE, R

B OOM Killer <45,

20.8 FEIGE

o HhERRVZRYY: AMBOHT. EAHL ETL BRSS. RIAARERDHT;
o &% checklist BEEIR/MRE/ I =M/ HAR/RENBHNANHHE,

ERER

o BIERDAR: HAM. XHHEE. SQLiEA/XRE. WFFIE. Python API;

o HHEJTIAL: E2ERER - &/IVWEN - B8 - Jitkl;

o AEEEWMRNIZE memory_limit;

o WRAEH. FREEMN. EHRAF EXPORT DATABASE;
o AFHIANER: BEF EENE. S, BE. Brl.

247


af://n337
af://n339
af://n344

shFES

1. Y MR E CHIZEENETRIZ, H 20.2 B checklist IFXIIGE,

2. EMA=MER (RIEERE., EHERRE. RERLE) |, iICHEIREESHERD
%

3. 1858 13 ERY ETL M5k 20.7 BUBAEIRZR .

4. EBE (FPRF --memory BYAIL) IEIE memory_limit IREAIRIER.

T-=
PSR - IREE —— BN BB, KB, HRAIIRIEZRSI,
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Tl ERE e
AR

EEEFEREFRAT (BATLEESER, RERFEL) ¢

1 duckdb examples.db < examples/00-seed.sql

A%
1.5/ 7 skRfBIR (238%. £RYEM)

2. 59PSH sales.parquet. sales.csv. events.parquet. dirty_sales.csv X

HHitss 12 555 22 S(E/A;
3. REFIEN—KBaR, HIAERKERATEL

TRimp
= 7 mig

FAFP43R (plan / region / reg_date /

users 800 ]

credit_score)
sales 200,000 TTERESLER (£EPRAINENEURE)
events 60,000 WUGITHEH (& JSON FRFEFER props )
price_snapshots 7 MIEIRER, BEZE ASOF JOIN 225
trades 7 F%3215%, Be& ASOF JOIN =4l
employees 10 RIZEHARY, Fosis!a CTE =61

. HRONBEFS (FREANT 31 EEER

sensor_readings 486 . P

R) , EEHsT/REGNZRG
daily_page ~180 BRARS/INE

~20,000 13/ YD EsBR, EcEXREADT CHsE/EEE/
10,000 RFE) =6

Pt AGEREHRER
FIZASFE hash(i * p + q) % m JRE(OBENEL, TAZ randomQ) .
Bl :

o (HIAEMAASENEERS—;

o PERIFILEHIBMBEETLASIRAYSSARERITER;

o MEENNHASREDEIEARMAIELLR,

basket
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WNR(FAELLEERE EREL", 38 hash(...) A random() , FHESIEFFLII—E SELECT
setseed(0.42); ,

X5

1 examples/
2 }— README.md - A
3 L— 00-seed.sql < B A

11758 22 BERIZRGIRY, BT EENERSS, Ria:
1 duckdb examples.db

BESHENEZGIFR SQL.
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== e L
5B 22 & AR EHIEE
AEELBHETROACE. BNEMEEREN. wmIEN: B8, 83UE. 8 SQL.
BERBE. BT,
SOEREIE (AN BRREERMEETE)

1  duckdb examples.db < examples/00-seed.sql

ZARS4ERL: users (8001T). sales (20597). events (6517).
price_snapshots . trades. employees. sensor_readings. daily_page, Ft

TS sales.parquet. sales.csv. events.parquet. dirty_sales.csv {i

SMAAEENERBIER.

MIAZIER hashQ IRERBENEL (MAZ randomQ ) , FRLABIRERNEIERS—
¥, (REFRIEEN S 0BP—EL

261 - HERR: WEL. BH¥E, Rit
R SERH—KEIR, 6 GUV. TEE. BEN. F. 7 BEHTL. Bit GMV,
FEIRE: EOEH (B 10E) | REEEAL (B78) . nlif R,

1 WITH daily AS (
2 SELECT
3 order_date,
4 sum(amount) AS gmv,
5 count(*) AS orders,
6 count(DISTINCT user_id) AS uv
7 FROM sales
8 GROUP BY order_date
9 )
10 | SELECT
11 order_date,
12 gmv,
13 orders,
14 uv,
15 round(gmv / nullif(orders, 0), 2) AS
aov,
16 Tag(gmv) OVER w AS
prev_gmv,
17 round(100.0 * (gmv - Tlag(gmv) OVER w)
18 / nullif(lag(gmv) OVER w, 0), 2) AS
mom_pct,
19 round(avg(gmv) OVER (ORDER BY order_date
20 ROWS BETWEEN 6 PRECEDING AND CURRENT ROW),
2) AS ma7,
21 round(sum(gmv) OVER (ORDER BY order_date
22 ROWS UNBOUNDED PRECEDING), 2) AS
cum_gmv
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23
24
25
26

SCiMgsit (DuckDB 1.5.5, &6 3 17)

FROM daily

WINDOW w AS (ORDER BY order_date)

ORDER BY order_date
LIMIT 10;

order_date gmv orders

2026-01-01 560142.74 1112

2026-01-02 561437.64 1112

2026-01-03 561609.71 1112

iz

v A W N R

uv

603

602

600

aov

503.73

504.89

505.04

prev_gmv

NULL

560142.74

561437.64

mom_pct
NULL
0.23

0.03

ma7

560142.74

560790.19

561063.36

cum_gmv

560142.74

1121580.38

1683190.09

WINDOW w AS (ORDER BY order_date) X —R. lag() ERMR, EREES

ORDER BY;

nullif(prev, 0) BALEE—RIEERE,;

ma7 FJ ROWS BETWEEN 6 PRECEDING AND CURRENT ROw (H 717) , XEVIBTE

M; WNRBIZEE 7 X" (FIREBTRK) R RANGE BETWEEN INTERVAL 6 DAYS
PRECEDING (58 10.7.573) ;

cum_gmv FY ROWS UNBOUNDED PRECEDING & ROWS BETWEEN UNBOUNDED PRECEDING

AND CURRENT Row HIfEE.

-- HRESEREINNHT: HEE £5%
SELECT order_date, gmv, mom_pct

FROM (_LTHif#E i)
WHERE abs(mom_pct) > 5
ORDER BY order_date;

26 2 - 1HRFE / ABC 533K

=

11

252

IIRLL AR TTEA T 80% AY GMV?

WITH cat AS (

SELECT category, sum(amount) AS gmv
FROM sales GROUP BY category

)y
calc AS (
SELECT
category,
gmv,

sum(gmv) OVER (ORDER BY gmv DESC ROWS UNBOUNDED PRECEDING)

AS cum_gmv,

sum(gmv) OVER ()

AS total
FROM cat


af://n68

12
13
14
15
16
17
18
19
20
21
22
23
24

)

SELECT
category,
round(gmv, 2) AS gmv,
round(100.0 * gmv / total, 2) AS pct,
round(100.0 * cum_gmv / total, 2) AS cum_pct,
CASE
WHEN 100.0 * cum_gmv / total <= 80 THEN 'A'
WHEN 100.0 * cum_gmv / total <= 95 THEN 'B'
ELSE 'C'
END AS abc_class
FROM calc

ORDER BY gmv DESC;

SElieE (DuckDB 1.5.5)

category gmv pct cum_pct abc_class
AR 25732140.47 25.18 25.18 A
B 25571571.94 25.03 50.21 A
BEFr=m 25470024.52 24.93 75.14 A
B 25403953.71 24.86 100.00 C

IERE—TH abc_class E CMAR B: AANECEHCHRITHLESRER 100%, Bt
T 95% HYEE. XFLE ABC MINIMIEMRITA——REBE—EKIER C, RIFRIERERE
B,

BRIZ: 4 M mEMOTUEE, RIAXOFFEERNSN, EXMETMrSERIHENKE. B

HHSZALIERE"RR Top 20% J#SL GMV " L:

w

O 00 N O v

XA

WITH u AS (SELECT user_id, sum(amount) gmv FROM sales GROUP BY 1),
C AS (SELECT user_id, gmv,
sum(gmv) OVER (ORDER BY gmv DESC ROWS UNBOUNDED PRECEDING)
cum,
sum(gmv) OVER () total,
count(*) OVER () n FROM u)
SELECT round(100.0*min(row_number)/max(n),2) AS top_users_pct,
round(100.0*min(cum)/max(total),2) AS gmv_pct
FROM (
SELECT *, row_number() OVER (ORDER BY gmv DESC) AS row_number FROM

WHERE cum >= 0.8 * total
DE

EFEE: "SIk 80% GMV RIFEF, Stbz/, REEIR) 20/80 WL,

%6l 3 - RFM RSB E
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n=: 1 800 ML Recency (BRIAWXLEES) . Frequency (MSLIREL) . Monetary
(Rit€mm) 22, ATFBETEE.

10
11
12
13

14
15
16
17
18
19

20

21
22

23

24

25

26
27

28
29
30

WITH rfm AS (
SELECT

user_

id,

date_diff('day', max(order_date), DATE '2026-09-17') AS

recency,
count(*) AS
frequency,
round(sum(Camount), 2) AS
monetary
FROM sales
GROUP BY user_id
)g
scored AS (
SELECT
user_id, recency, frequency, monetary,
ntile(5) OVER (ORDER BY recency DESC) AS r_score, -- T
SR
ntile(5) OVER (ORDER BY frequency) AS f_score,
ntile(5) OVER (ORDER BY monetary) AS m_score
FROM rfm
)
SELECT
user_id, recency, frequency, monetary, r_score, f_score,
m_score,
(r_score + f_score + m_score) AS
rfm_total,
CASE
WHEN r_score >= 4 AND f_score >= 4 AND m_score >= 4 THEN 'HE
"
WHEN r_score >= 4 AND f_score <= 2 THEN '
EE
WHEN r_score <= 2 AND f_score >= 4 THEN '
R
WHEN r_score <= 2 AND f_score <= 2 THEN "7
e
ELSE '—f'
END AS
segment

FROM scored

ORDER BY rfm_total DESC, monetary DESC

LIMIT 15;



WITH ... <[ k3| segment> ...

SELECT segment,
count(*) AS users,
round(avg(recency), 1) AS avg_recency,
round(avg(frequency), 1) AS avg_freq,
round(avg(monetary), 2) AS avg_monetary,
round(100.0 * sum(monetary) / sum(sum(monetary)) OVER (), 2)

AS gmv_share

FROM scored_with_segment

9 GROUP BY segment

10 ORDER BY gmv_share DESC;

N O v AW N R

(0]

e ntile(5) MAFED; FE recency ZH#EEF, FrLAHERZE pesc ABEILRITAISE!

5;
o ERINUA CASE WHEN Ri&, —HRANE, tB75{EISSREZ review;

o
E—%l-

BN ERABFER", B JOIN users FRE plan/ region 570,

61 4 - BFEM (N HER)

= & 2026 & 3 BRUFNEES 1/3/7 REGIEEK T,

1 WITH active AS (

2 SELECT DISTINCT user_id, order_date AS d FROM sales

31D,

4 first_day AS (

5 SELECT user_id, min(d) AS first_d FROM active GROUP BY user_id
6(),

7  joined AS (

8 SELECT

9 f.first_d,
10 date_diff('day', f.first_d, a.d) AS day_n,
11 a.user_id
12 FROM active a
13 JOIN first_day f USING (user_id)

14 WHERE date_diff('day', f.first_d, a.d) BETWEEN O AND 7

15 | )

16 = SELECT

17 first_d,

18 count (DISTINCT user_id) FILTER (WHERE day_n = 0) AS dO,

19 count(DISTINCT user_id) FILTER (WHERE day_n = 1) AS dl,
20 count(DISTINCT user_id) FILTER (WHERE day_n = 3) AS d3,
21 count (DISTINCT user_id) FILTER (WHERE day_n = 7) AS d7,
22 round(100.0 * count(DISTINCT user_id) FILTER (WHERE day_n = 1)
23 / nul1lif(count(DISTINCT user_id) FILTER (WHERE day_n =

0), 0), 2) AS rl_pct,

24 round(100.0 * count(DISTINCT user_id) FILTER (WHERE day_n = 7)
25 / nul1lif(count(DISTINCT user_id) FILTER (WHERE day_n =

0), 0), 2) AS r7_pct
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256

26 FROM joined

27 GROUP BY first_d
28 ORDER BY first_d
29  LIMIT 10;

fiEE
* FILTER FHIL"—{T72IER'TEEETE (E824%) ;
o SBA nullif(..., 0) BIEREXZTHEZSHRE,;
s ERE"BEABEFHE" (NZEHSH) , X3F cGroup BY first_d BIA],

TEF: BIFBEFE (RF cohorts)

WITH active AS (SELECT DISTINCT user_id, order_date d FROM sales),
f AS (SELECT user_id, min(d) fd FROM active GROUP BY 1)
SELECT date_diff('day', f.fd, a.d) AS day_n,

count(DISTINCT a.user_id) AS users,

round(100.0*count (DISTINCT a.user_id)

/ (SELECT count(*) FROM f), 2) AS pct

FROM active a JOIN f USING (user_id)
WHERE date_diff('day', f.fd, a.d) <= 10
GROUP BY 1 ORDER BY 1;

O 00 N O Ui h W N B

261 5 - RS

S events FEH view — cart — pay — complete [0, ERSHAVEFFER,

1 WITH user_steps AS (

2 SELECT

3 user_id,

4 platform,

5 min(ts) FILTER (WHERE event_type = 'view') AS t_view,

6 min(ts) FILTER (WHERE event_type = 'cart') AS t_cart,

7 min(ts) FILTER (WHERE event_type = 'pay') AS t_pay,

8 min(ts) FILTER (WHERE event_type = 'complete') AS t_done

9 FROM events

10 GROUP BY user_id, platform

11 ),

12  ordered AS (

13 SELECT

14 user_id, platform,

15 (t_view IS NOT NULL) AS
sl,

16 (t_cart IS NOT NULL AND t_cart >= t_view) AS
s2,

17 (t_pay IS NOT NULL AND t_pay >= t_cart

18 AND t_cart >= t_view) AS
s3,

19 (t_done IS NOT NULL AND t_done >= t_pay

20 AND t_pay »>= t_cart


af://n138

21 AND t_cart >= t_view) AS

s4

22 FROM user_steps

23 WHERE t_view IS NOT NULL

24 )

25 | SELECT

26 count(*) FILTER (WHERE sl) AS step_view,

27 count(*) FILTER (WHERE s2) AS step_cart,

28 count(*) FILTER (WHERE s3) AS step_pay,

29 count(*) FILTER (WHERE s4) AS step_done,

30 round(100.0 * count(*) FILTER (WHERE s2) / nullif(count(*)
FILTER (WHERE sl1),0), 2) AS cart_rate,

31 round(100.0 * count(*) FILTER (WHERE s3) / nullif(count(*)
FILTER (WHERE s2),0), 2) AS pay_rate,

32 round(100.0 * count(*) FILTER (WHERE s4) / nullif(count(*)
FILTER (WHERE s3),0), 2) AS done_rate,

33 round(100.0 * count(*) FILTER (WHERE s4) / nullif(count(*)

FILTER (WHERE sl1),0), 2) AS overall_rate
34  FROM ordered;

SCESYE (DuckDB 1.5.5)

step_view step_cart step_pay step_done cart_rate pay_rate done_rate overall_rate

3199 2200 856 287 68.77 38.91 33.53 8.97

A —MEZERYE: WRIE s3 AR t_pay >= t_cart, s4 REpY t_done >=
t_pay (FELIEHM) , ST step_done > step_pay FIZE=E——FA NuLL 251
185 NnuLL , ERFIRE cart EHBES pay/complete B, th&EH s4 NAEH
s3. HECNANXMRAEHA done_rate 2 100.86% (Gi2) . iRHIB—SHWHR
REXEIERI—X.

RinIFAE (RE web vs app HIER)

1 SELECT platform,

2 count(*) FILTER (WHERE sl1l) AS views,

3 round(100.0*count(*) FILTER (WHERE s4)/nullif(count(*) FILTER
(WHERE s1),0),2) AS overall_rate

4 FROM ordered
GROUP BY platform

6 ORDER BY overall_rate DESC;

fiRiE
e min(ts) FILTER (WHERE ...) —XMEHEENAFESSEBIUEIREE, X5
15;
e FH >= t_prev REIHF, &R"LTRENS ELFEEHHIRE,;

o AE"'N HINZEHEE(", I8 t_pay IS NOT NULL I8FY t_pay <= t_view + INTERVAL
1 DAY,
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=6l 6 - 2NEUSITHEE

ths: BE—FFER < 30 DIHNELITAGHM—RRE, FHRIFENRIERILERRER.

1 WITH e AS (
2 SELECT user_id, ts, event_type,
3 json_extract_string(json(props), '$.page') AS page
4 FROM events
50,
6  gaps AS (
7 SELECT user_id, ts, event_type, page,
8 Tag(ts) OVER w AS prev_ts
9 FROM e
10 WINDOW w AS (PARTITION BY user_id ORDER BY ts)
11 ),
12 flags AS (
13 SELECT *,
14 CASE WHEN prev_ts IS NULL
15 OR ts > prev_ts + INTERVAL 30 MINUTE
16 THEN 1 ELSE O END AS 1is_new
17 FROM gaps
18 | ),
19 Tabeled AS (
20 SELECT *,
21 sum(is_new) OVER (PARTITION BY user_id ORDER BY ts
22 ROWS UNBOUNDED PRECEDING) AS session_id
23 FROM flags
24 )
25 | SELECT
26 user_id,
27 session_id,
28 min(ts) AS session_start,
29 max (ts) AS session_end,
30 date_diff('minute', min(ts), max(ts)) AS duration_min,
31 count(*) AS events,
32 string_agg(page, ' - ' ORDER BY ts) AS path,
33 Tist(event_type ORDER BY ts) AS event_seq
34 FROM labeled
35 GROUP BY user_id, session_id
36 ORDER BY events DESC, user_id
37 LIMIT 10;
fisx

o =(FEK: lag KPR — CASE FTHIEFRC — sum(is_new) OVER (... ROWS
UNBOUNDED PRECEDING) ZENNERISIEHES;

e string_agg(page, ' - ' ORDER BY ts) EFFHPNERERE, Tist() REBEEUF
H{EFf54E TF-IDF/Embedding;

o SIRLEBMEIERISMNRIEER HRTEIEVER) .
TF: RERH=SHEE (B lead XT—)
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1 WITH e AS (SELECT user_id, ts, event_type FROM events),

w N

ts) AS nxt
FROM e)
SELECT cur, nxt, count(*) AS cnt
FROM nx
WHERE nxt IS NOT NULL
GROUP BY 1,2
ORDER BY cnt DESC

O 00 N O v b

10  LIMIT 10;

nx AS (SELECT user_id, event_type AS cur,
lead(event_type) OVER (PARTITION BY user_id ORDER BY

2250 7 - ASOF JOIN: RE3{HEIAEH

s MBREZHMISERE, BREEENIRE" SRR .

SELECT
t.trade_id,
.sym,
.ts
.price
.ts
.qty,
round(t.qty * p.price, 2)
date_diff('second', p.ts, t.ts)

+ T T t t

10 FROM trades t
11 ASOF JOIN price_snapshots p

13 ORDER BY t.sym, t.trade_id;

Th e r 7]

trade_id sym trade_time price_at_trade
1 AAPL 09:45 100.00

2 AAPL 10:30 101.50

3 AAPL 12:00 99.80

4 AAPL 16:00 102.30

5 MSFT 09:20 NULL

6 MSFT 12:30 405.25

7 MSFT 15:30 398.75

ON t.sym = p.sym AND t.ts >= p.ts

AS
AS
AS

AS
AS

quote_time

09:30

10:00

11:30

15:00

NULL

12:00

14:45

trade_time,

price_at_trade,

quote_time,

notional,

quote_age_sec

qty
10

notional

1000.00

507.50

698.60

306.90

NULL

4457.75

1595.00

quote_age_sec

900

1800

1800

3600

NULL

1800

2700

FESE 5% B 09:20 3%, M MSFT B9E—MRIRR 09:30 — BEFHaRM, Fr

LAEIE ASOF JOIN 2&E#EX—1{T.

{REBFRERk3E (LEFT ASOF)
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A v AW N R

i

SELECT t.trade_id, p.price
FROM trades t
ASOF LEFT JOIN price_snapshots p

ON t.sym = p.sym AND t.ts >= p.ts

ORDER BY t.trade_id;
-- trade_id=5 [ price A NULL, {HAF/47E

e ASOF JOIN IEMHAR " ETHE + BF—1IMAESL (5= > <= <) "
ASOF LEFT JOIN {fRIEAERAET, ESHFERE,;
FHEERTTRAT: CRIEE, IBERERERBE YARIECERA". & loT SEEdSTEIR

251 8 -

ERYREC R,

ia_?"}fl CTE: gﬂf 1‘29'5;?5*: T

e ERERER. BRRE, FHEED (4N VPZT) ICEFHR.
1 WITH RECURSIVE org AS (
2 -- HiE: M CEO JHf
3 SELECT emp_id, name, mgr_id, title, salary,
4 0 AS level,
5 [name] AS path
6 FROM employees
7 WHERE mgr_id IS NULL
8
9 UNION ALL
10
11 - BIH: FHEHTH
12 SELECT e.emp_id, e.name, e.mgr_id, e.title, e.salary,
13 o.level + 1,
14 Tist_append(o.path, e.name)
15 FROM employees e
16 JOIN org o ON e.mgr_id = o.emp_id
17 )
18 | SELECT
19 emp_id,
20 Tevel,
21 repeat(’ ', Tevel) || name AS tree,
22 title,
23 salary,
24 path
25 FROM org
26 ORDER BY path;
T o217
emp_id level tree title salary path
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emp_id level tree title salary path

1 0 535 CEO 60000 (PR
2 1 VP VP 40000 [P, ZEVP]
4 2 BT Engineer 25000 &, ZEVP, 3k T]
M RREB TREHRS
1 WITH RECURSIVE subtree AS (
2 SELECT emp_id AS root, emp_id, salary FROM employees
3 UNION ALL
4 SELECT s.root, e.emp_id, e.salary
5 FROM employees e JOIN subtree s ON e.mgr_id = s.emp_id
6 )
7 SELECT root,
8 emp.name,
9 count(*) AS team_size,
10 sum(s.salary) AS team_cost -« UAIMRERATE, B

salary FAEI Y
11 FROM subtree s
12 JOIN employees emp ON emp.emp_id = s.root
13 GROUP BY root, emp.name
14 ORDER BY team_cost DESC;

A SENERIR: NRE/K sum(salary) &1
Binder Error: Ambiguous reference to column name "salary" (use:

"subtree.salary" or "emp.salary")

—— A9 subtree 5 employees #HIX—%. JOIN BRIREIRFI—EENNBILR.
fiRiE
o BAMMBE—FUIIERE (XBHAREN, KARKED) ;

e list_append(path, name) ¥ETEELLIRR, BERJLABTHIEDN, tBATLAUR path HEFS
B TFER";

e subtree IMEZRTNEBNMDRERE RS, 2 BIKRS/BEAAL FIREE
.

2251 9 - JSON FEHaE — B

%% events.props 2 JSON FfFEE, BERENFER. MR, FHEBMNAPITARSH—
A JSON EBRZLE T

1 -- 1) #IER (silver B

72 CREATE OR REPLACE TABLE silver_events AS
3  SELECT

4 event_id,
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5 user_id,

6 event_type,

7 category,

8 platform,

9 ts,

10 json(props) AS props_json,
11 json_extract_string(json(props), '$.page') AS page,

12 json_extract_string(json(props), '$.ref') AS ref,

13 json_extract_string(json(props), '$.extra.ab') AS ab_bucket,
14 try_cast(json_extract_string(json(props), '$.extra.ms') AS

INTEGER) AS cost_ms

15 FROM events;

16

17 SELECT page, count(*) AS n FROM silver_events GROUP BY page ORDER BY
n DESC LIMIT 5;

FMEENREE (> /1 >>)

1 SELECT json(props)->>'page' AS page,

2 json(props)->'extra'->>"ab' AS bucket
3 FROM events

4 LIMIT 3;

2) B4 EFERE—1 JSON MR (gold B / ¢4 API FB)

1 SELECT

2 user_id,

3 count(*) AS events,
4 json_group_object(page, n) AS page_counts,
5 to_json({'buckets': 1ist(DISTINCT ab_bucket),

6 'avg_ms': round(avg(cost_ms), 1)}) AS summary
7 FROM (

8 SELECT user_id, page, ab_bucket, cost_ms, count(*) AS n

9 FROM silver_events
10 GROUP BY user_id, page, ab_bucket, cost_ms
11 )
12  GROUP BY user_id
13 ORDER BY events DESC
14 LIMIT 5;

3) R[: 1B)SON EFET

1 SELECT key, value
2 FROM json_each('{"region":"/&K", "gmv":1000}"');

RERRA json_each iRME] STRUCT RRZFIMBER, 5tF DESCRIBE SELECT *
FROM json_each('{"a":1}") FHIAFIE.

iz
o NEERF ::3SON 7 (TIASE VARCHAR) AILIEGEEIR jsonO) FRHT;

262



json_extract_string iR[A] VARCHAR, -> iR[A]JSON —IRZEIHIE;

o Z8ikF APIHIHHAY, json_group_object / to_json —%& SQL #FeR I "RKE — X
R AYEER,

=5 10 - P& CSV iBikinkE (SHS)

n=:

dirty_sales.csv B&RETHR/FTHUFFHEH. BEERMERX (1SOF

MM/DD/YYYY)

N OO v AW N

8
9
10
11
12
13

14
15

16

17

18
19
20
21
22
23

-— 1) JeE—IRHERrgE 3
SELECT * FROM sniff_csv('dirty_sales.csv');

-- 2) TR, BoEERR (EREH
CREATE OR REPLACE TABLE stg_dirty AS
SELECT
try_cast(order_id AS BIGINT)
AS order_id,
user_id,
region,
coalesce(
try_cast(replace(amount, ',', '') AS DECIMAL(12,2)),
0.00
)
AS amount,
coalesce(
try_cast(order_date_txt AS DATE),
- IS0: 2026-03-15
try_cast(strptime(order_date_txt, '%m/%d/%Y') AS DATE)
- %:: 03/15/2026
)
AS order_date
FROM read_csv('dirty_sales.csv',

delim = "]%;

header = true,

all_varchar = true,

nullstr = ["", '"NULL"'", 'N/A']

DE

3) RREMS (8 ETL #RZA)
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1 SELECT

count(*) AS total,
count(*) - count(order_id) AS
miss_id,
4 count(*) - count(amount) AS
miss_amount,
5 count(*) - count(order_date) AS
miss_date,
6 count(*) FILTER (WHERE amount = 0) AS
zero_amount,
7 count(*) FILTER (WHERE amount < 0) AS
negative_amount,
8 min(Corder_date) AS
min_date,
9 max (order_date) AS
max_date

10 FROM stg_dirty;

HRtEER
total miss_id miss_amount miss_date zero_amount negative_amount min_date max_date
2026-01- 2026-06-
200000 0 0 0 28571 0
01 29

(LALEJ9 DuckDB 1.5.5 FHISCME, ATE#EXTRR, )

zero_amount A4 0 E2fflZzH: FFHIAIE order_id % 7 = 0 BTESHENT
g8, coalesce(..., 0) G2 0, &£F EIXFETNIZE"FAIRI"DX, MAEE:
%ﬁ% OO

4) J&ihJ3 Parquet
1 COPY (SELECT * FROM stg_dirty ORDER BY order_date)

2 TO 'clean_sales.parquet' (FORMAT PARQUET, COMPRESSION ZSTD,
OVERWRITE_OR_IGNORE) ;

fiRiE
e all_varchar = true + try_cast ZIREIENRIE (£ 12.227) ;
o ZI&IHHARA coalesce(try_cast(...), try_cast(strptime(...))) FEN =R,

o WIEMERNENE—F, MARERE.

6 11 - BEFHT + F8 + REE

%5 sensor_readings MERRETERD/NET. BANSTHRSE R, R, FHRHBREIE.

1 -- 1) ERGEE/NE A

2 WITH bounds AS (

3 SELECT min(ts) AS t0, max(ts) AS tl FROM sensor_readings
4 ),


af://n390

5 «cal AS (

6 SELECT unnest(generate_series(t0, tl, INTERVAL 1 HOUR)) AS ts

7 FROM bounds

81,

9 joined AS (

10 SELECT

11 c.ts,

12 r.temperature,

13 r.humidity

14 FROM cal c

15 LEFT JOIN sensor_readings r USING (ts)

16 | )

17 -- 2) MAEARKE + FH + z-score

18 | SELECT

19 ts,

20 coalesce(temperature,

21 last_value(temperature IGNORE NULLS) OVER w)

AS temp_filled,

22 round(avg(temperature) OVER (ORDER BY ts ROWS BETWEEN 5
PRECEDING AND CURRENT ROW), 2) AS temp_ma6,

23 round ( (

24 coalesce(temperature, last_value(temperature IGNORE NULLS)
OVER w)

25 - avg(temperature) OVER (ORDER BY ts ROWS BETWEEN 23
PRECEDING AND 1 PRECEDING)

26 ) / nullif(stddev(temperature) OVER (ORDER BY ts ROWS BETWEEN
23 PRECEDING AND 1 PRECEDING), 0)

27 y 2)

AS z_score

28 FROM joined
29 WINDOW w AS (ORDER BY ts)
30 QUALIFY abs(z_score) > 3
31 ORDER BY ts;

SCiNsgi (DuckDB 1.5.5) ——IEWFaFfhFEUREENN 3 M RES

ts temp_filled temp_ma6 z_score
2026-06-05 04:00:00 150.0 79.73 12.50
2026-06-11 10:00:00 150.0 86.87 6.89
2026-06-17 16:00:00 150.0 91.42 9.02

last_value(x IGNORE NULLS) 7 1.5.5 FAITFEEA (AFHEEHEFRGRES) .
EARHIMRAAR S, IBMKEIRA coalesce(temperature, avg(temperature) OVER
(...)) 8¢ LATERAL EN&IEMLNNE,

BIgESENREF (ESLrRBEESEIRE)

1 WITH guild AS (
2 SELECT device, ts, temperature

265
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3
4
5
6
7
8
9

10
11
12
13
14

i

FROM sensor_readings

)
SELECT device, date_trunc('day', ts) AS d,

round(avg(temperature), 2) AS avg_temp,
round(max (temperature), 2) AS max_temp,
round(min(temperature), 2) AS min_temp,

count(*) AS samples,
count(*) FILTER (WHERE temperature > 70) AS hot_samples
FROM guild

GROUP BY 1, 2
ORDER BY 1, 2
LIMIT 10;

generate_series + LEFT JOIN E4MNTRITNESIL;

o FiBRBHMTIEN; X QuALtry piggitizeBme (ETEE) ;

e z-score F3"i3Z 24 /NEF"VESELZ (ROWS BETWEEN 23 PRECEDING AND 1

PRECEDING , HEFRHRIMAS) .

=61 12 - YEERER ST

s BmZEEIRE"LT AMSE B RIME?
XEREINMIIER basket (ITER-FMIBA, 1 HEITR) . HFUALEZRIT THEH

&.

30% TR [EE+HHN] . 20% 2 [EE+FYH+8E] . 20% 2 [FRME+EE] . 20% 2

[T R+Z2H] . 10% JLIEE,

13
14
15
16

17
18
19

WITH total AS (
SELECT count(DISTINCT order_id) AS n FROM basket

)y
pairs AS (
SELECT
a.item AS cl,
b.item AS c2,
count (DISTINCT a.order_id) AS both_orders
FROM basket a
JOIN basket b
ON a.order_id = b.order_id
AND a.item < b.item -- #% (A,B) 5 (B,A) =HE. L
(A,A)
GROUP BY 1, 2
Do
single AS (

SELECT item, count(DISTINCT order_id) AS orders FROM basket
GROUP BY 1

)
SELECT

p.cl, p.c2,


af://n428

20
21
22

23

24
25
26
27
28
29
30
31

p.both_orders,

round(100.0 * p.both_orders / t.n, 2)

round(100.0 * p.both_orders / sl.orders, 2)
conf_cl_to_c2,

round(100.0 * p.both_orders / s2.orders, 2)
conf_c2_to_cl,

round((1.0 * p.both_orders / t.n)

/ ((1.0 * sl.orders / t.n)
* (1.0 * s2.orders / t.n)), 2)

FROM pairs p
JOIN single sl ON p.cl = sl.item
JOIN single s2 ON p.c2 = s2.item
CROSS JOIN total t
ORDER BY 1ift DESC, both_orders DESC;

sEsHY (DuckDB 1.5.5)

c1

aJ
R

g
B
4
Lk

4
Lk

1]
2!

c2 both_orders support_pct conf c1_to_c2
& 2000 20.00 100.00
A
= 2000 20.00 100.00
s
H

5000 50.00 100.00
1)
%3 2000 20.00 40.00
= . .
X3 2000 20.00 40.00
= . .

AS support_pct,

AS

AS

AS 1ift

conf _c2_to_c1

100.00

100.00

100.00

66.67

66.67

lift

5.00

5.00

2.00

1.33

1.33

FERFTERR T EIERIRLT: IR/ZER SR/ RGN RS ift=5; FiNE
BREAESRIRHIE [EE+4+8E] B, ift HmEE 2,

i

A —NEECHNHEE . REVIRGIEET sales (BRREFR) HAPHMASH,
MY lift 2EPFF 1.00—F AfhFEIREES N APEENSE 258 4 MEE, 1]
BEAXEKES. SR —Er B = N HIKEIN . #KEXTE0, SeifiAMRaIE:

a.item < b.item EXE + HIRBEEXNLHEEIG;
support (ZI5E) : FERSCRENTELLG;
confidence (BSE) : X7 1 PNTREEFZ/MEXT 2;

lift (IRFAE) =P(ANB)/(P(A)xP(B): >1IEHEX, =133z, <1HNXHR;

RIERTLAB IR 8 order_id #28% user_id FiE"FAFPRWEF", K date Hi

il =V BN

IERERNFETRIEAE. AT IIINT basket .
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268

2 13 - Top-N S5[EAE (QUALIFY)

n=:

v A W N R

O 00 N O

10
11

12
13
14
15
16

BXE GMV &ER 2 MR, FEEHEIERENAISEE.

SELECT
region,
category,
gmv,
round(100.0 * gmv / sum(gmv) OVER (PARTITION BY region), 2) AS
pct_in_region,
rank
FROM (
SELECT
region, category,
sum(amount) AS gmv,
row_number() OVER (PARTITION BY region ORDER BY sum(amount)
DESC) AS rank
FROM sales
GROUP BY region, category
)
QUALIFY rank <= 2
ORDER BY region, rank;

EEMRE (RE + B0 + Tig—Sm6)

1 SELECT region, category, sum(amount) AS gmv
2 FROM sales
3 GROUP BY region, category
4 QUALIFY row_number() OVER (PARTITION BY region ORDER BY sum(amount)
DESC) <= 2
5 ORDER BY region, gmv DESC;
SI1rHEFPHRKBESEITR
1 SELECT user_id, order_id, amount
2 FROM sales
3 QUALIFY row_number() OVER (PARTITION BY user_id ORDER BY amount DESC)
=1
4 ORDER BY amount DESC
5 LIMIT 5;
BBE: =NEEoiRR'BRFES + 318", "4E QUALIFY", "BOREENEH Top-1", 5
—HEARRESNSE.

261 14 - ZIRBXHER (X + R + R)

/=

1

E#EIifA Parquet HERIHELIE, SHUIRERMYER. SHRMERS .

SELECT


af://n499
af://n508

2 u.plan,

3 u.region AS user_region,
4 count(DISTINCT s.order_id) AS orders,

5 round(sum(s.amount), 2) AS gmv,

6 round(avg(s.amount), 2) AS aov,

7 count(DISTINCT e.user_id) AS dau_from_events
8 FROM read_parquet('sales.parquet') s

9 JOIN users u USING (user_id)

10 LEFT JOIN events e

11 ON e.user_id = s.user_id

12 AND e.ts::DATE = s.order_date

13 GROUP BY 1, 2
14  ORDER BY gmv DESC;

IBERBEIES3IFY Parquet (—2EIf ETL)

1  copPY (

2 SELECT u.plan, count(DISTINCT s.order_id) AS orders, sum(s.amount)
AS gmv

3 FROM read_parquet('sales.parquet') s

4 JOIN users u USING (user_id)

5 GROUP BY 1

6 )

7 TO 'plan_summary.parquet' (FORMAT PARQUET, COMPRESSION ZSTD,

OVERWRITE_OR_IGNORE) ;

BINLE3HRY JOIN

SELECT count(*) AS rows_joined
2 FROM read_parquet('sales.parquet') a
3  JOIN read_csv_auto('sales.csv') b USING (order_id);

fRiZ: — SQLALIERSSIAXHE. &R, B—IXH—AFTEEE(]"NE", X2 DuckDB
REEFIRTS.

2=2f50 15 - #56fH UV vs iE{El UV

= HUEERART, count(DISTINCT user_id) BIAFBEFEUAIFEE.

1  SELECT

2 count(*) AS rows,

3 count(DISTINCT user_id) AS exact_uv,

4 approx_count_distinct(user_id) AS approx_uv,

5 round(100.0 * (approx_count_distinct(user_id)

6 - count(DISTINCT user_id)) / count(DISTINCT

user_id), 2) AS err_pct
7  FROM sales;

SEsHY (DuckDB 1.5.5)
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270

rows exact_uv approx_uv err_pct
200000 800 766 -4.25
A NWEEREGEHR: W LERER HLLIRELN 2%, BEEHRE 800 WER L, TR

Z37T -4.25%,
FREETF HLL FHENRERTE, (B3 ER shENEE L SE X,

e
o INEEY (<1F) : FBELELA count(DISTINCT x) , BIATEHBRAFIRE R
E;
o KE# (BB~#1Z) : approx_count_distinct BNMEAEIEARI (B /L
N GBEEBRER) |

* AEZHl, K& EEmXFEN—IX err_pct, HASEERERE.

5— N BsCMIAYEESE: DuckDB Y approx_count_distinct RiES 1 MNS#],
approx_count_distinct(x, 0.01) XfE;E&R
Binder Error: No function matches the given name and argument types, I=

EREARIA,

PREEHARIRF (ZHEEMLL)

1 —- A K, (R XERE M L E
2 SELECT count(DISTINCT user_id) FROM sales GROUP BY region;
3
4 -- B: &4 (region, user_id) E£=H, BT — AWEHR, HAEIFHT
5 SELECT count(*) FROM (SELECT DISTINCT region, user_id FROM sales);
6
7 -- C:oiafel, AR EHEAC
8 SELECT region, approx_count_distinct(user_id) FROM sales GROUP BY
region;
s

e HLL ITER O(log) HKAIRY, UV H{ZtEAFIA;
o WNR(RANRERRILUIES 2% iRE, KIZM approx_count_distinct ;
o RETBIIE=SEHAE MIRAIFER) © approx_count_distinct(x, 0.01),

6 16 - —Ht"HEMFIA"#) SQL

X—HES M EESTRFEREBAERES:

-- Hx047?
SELECT count(*) FROM sales;

-— —MREMES
SUMMARIZE sales;

o v A W N
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10
11
12
13
14
15
16
17
18

19
20
21
22
23
24

25
26
27

28
29
30
31

32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

A IR (QUALIFY BIRSEINI) @ TEXHSSIRE——

-- F 5 & (HARER)
SELECT * FROM sales USING

-- #£ NuLL

SELECT count(*) FROM sales WHERE amount IS NULL;

-- REEH

SELECT user_id, count(*) FROM users GROUP BY 1 HAVING count(*) > 1;

-- XEGHE (REEH %) B EFEE: SMNEH WHERE

SELECT * FROM (

SELECT *, row_number() OVER (PARTITION BY user_id ORDER BY

created_at DESC) rn
FROM sales
) WHERE rn = 1;

SAMPLE 5;

-— B UEORBEESAE QUALIFY H

SELECT * FROM sales

QUALIFY row_number() OVER (PARTITION BY user_id ORDER BY created_at

DESC) = 1;

-- PuEsrd-profile
SELECT region, count(*) n,
(0,2) pct

round(100.0*count(*)/sum(count(*)) OVER

FROM sales GROUP BY 1 ORDER BY n DESC;

— EIE. FR

SELECT date_diff('day', reg_date, DATE '2026-09-17') AS

days_since_reg FROM users

-— AR

SELECT
category,
quantile_cont(amount,
quantile_cont(amount,
quantile_cont(amount,
quantile_cont(amount,

FROM sales

GROUP BY 1;

-- SRR ISON 45 Rl

SELECT json_group_object(region, gmv) FROM (
SELECT region, round(sum(amount),2) AS gmv FROM sales GROUP BY 1

DE

-- —475H month skeleton

SELECT unnest(generate_series(DATE '2026-01-01', DATE '2026-12-01",

INTERVAL 1 MONTH)) AS m;

LIMIT 5;

0.25) AS 25,
0.50) AS 50,
0.75) AS g75,
0.95) AS q95
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SELECT * FROM (SELECT *, row_number() OVER (...) rn FROM sales)

QUALIFY rn = 1;

-- Binder Error: at least one window function must appear in the
SELECT column or QUALIFY clause

M : QuALTIFY tPEABIZ (J0 rn = 1) HEHEER——FA—/EifiRAY SELECT %
BB IEORE (2 QUALIFY BEEEEEMRE) . EENINE SsELECT * iREE

FIEREL, FrLABIESE,

=60 17 - ixRiE:
ERTEREERIEER, Kl TUESRBKS (REH et daily.sql) :

O 00 N OO L1 D W N R

W W W W W N NNDNDINDNNDNDNNRRRRRRRR R 9
A W N R O WODLWNO UVIDNA WNRO OWOWLWNO VI WwNRO

35
36
37

SET memory_Tlimit
SET threads =

MRS (HEI =T

0. BcE

'8GB"';
4;

1. JRunEdE

CREATE OR REPLACE VIEW raw_sales AS
SELECT * FROM read_parquet('sales.parquet');

-- 2. JHBE

CREATE OR REPLACE TABLE stg_sales AS

SELECT
try_cast(order_id AS BIGINT) AS order_id,
trim(user_id) AS user_id,
coalesce(region, 'AK&'") AS region,

try_cast(amount AS DECIMAL(12,2)) AS amount,
try_cast(order_date AS DATE) AS order_date

FROM raw_sales

WHERE try_cast(order_date AS DATE) IS NOT NULL;

3. YEpr

CREATE OR REPLACE TABLE dim_user AS

SELECT
user_id,
min(order_date)
max (order_date)
count(*)
sum(amount)
FROM stg_sales
GROUP BY 1;

AS first_order,
AS Tlast_order,

AS orders,

AS Tifetime_value

4. WS CHE DR

CREATE OR REPLACE TABLE fct_daily AS

WITH daily AS (

SELECT order_date, sum(amount) gmv, count(*) orders,
count(DISTINCT user_id) uv
FROM stg_sales GROUP BY 1

)
SELECT


af://n562

38 order_date, gmv, orders, uv,
39 Tag(gmv) OVER (ORDER BY order_date) AS prev_gmv,
40 avg(gmv) OVER (ORDER BY order_date ROWS BETWEEN 6 PRECEDING AND
CURRENT ROW) AS ma7
41  FROM daily
42 ORDER BY order_date;
43
44 -- 5. biE
45 SELECT CASE WHEN count(*) > O THEN 'OK' ELSE 'FAIL' END AS has_rows
FROM fct_daily;
46 SELECT CASE WHEN count(*) 0 THEN 'OK' ELSE 'FAIL' END AS no_neg
FROM fct_daily WHERE gmv < 0;
47 SELECT CASE WHEN bool_and(uv <= orders) THEN 'OK' ELSE 'FAIL' END AS
uv_le_orders FROM fct_daily;

48

49 | -- 6. KA

50 -- VEE: HiFHFLAOAEE, R

51 -- I0 Error: Cannot open file "publish/fct_daily.parquet": No such

file or directory

52 -- BMTH GREER, HROALERED .

53 COPY (SELECT * FROM fct_daily)

54  TO 'fct_daily.parquet' (FORMAT PARQUET, COMPRESSION ZSTD,
OVERWRITE_OR_IGNORE) ;

55

56  -- FHEEESXSH, B shell HEHF: mkdir -p publish/fct_daily

57 -- BT

58 -- COPY (SELECT *, date_part('year', order_date) AS y FROM
fct_daily)

59 -- TO 'publish/fct_daily' (FORMAT PARQUET, PARTITION_BY (y),
OVERWRITE_OR_IGNORE) ;

60

61  CHECKPOINT;

=17
1 mkdir -p publish/fct_daily # orIX BB

2 duckdb warehouse.db < etl_daily.sql

FENG

X 17 MEpIEE 7 HIRS TSR TIEAE AR

=6 Bl HiRER

1 HEBR BERE lag / #BahTY / Rit
2 HERFE ABC St L + CASE 51y

3RFM 52 ntile + ZHETH

4 BBTFRENE FILTER Z38#% + date_diff
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L] il BE R

5 imsHE min(ts) FILTER + I3

6 S1E lag — ¥J#¥R — BN0 + string_agg IR
7 (8IS ASOF JOIN

8 {RLALEKY #I3 CTE + list_append

9 JSON & json_extract / json_group_object
10 fE CSV all_varchar + try_cast + ffi

"M BFESE generate_series ¥M% + z-score
12 M4 s BiEz + HE/EEE/ARTE
13 Top-N QUALIFY

14 BXFREIH) X+ REE

15 UV IE e approx_count_distinct

16 HEREH =4I SQL B

17 i Elis ETL DE + WS + R

sNF >
1. 4825 1 1INE"$% region DHERIBIRTE" (B PARTITION BY region) .
2. fE5h) 4 RIBBFHAL" ABE" (date_diff('week', ...)) .
3. 2261 6 EFtiT " HIORIERHSRKAY 10 MEA".
4. L552(5) 12 $aRY " B—mMEER—ITRAFRVAES" (F: 18 user_id #EEMRIE)
5. #8251 17 U5k Python JRHERIEIAS (2558 20.7 T5RUEEMR) |, INEERSAT.

| =E

B README S B3
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file:///F:/%E7%94%B5%E5%AD%90%E4%B9%A6/duckdb-book/README.md

sk - EEEF

AREEBN'ORIER". SIFETEMRBUAA. ENEREEABR, KXERES

.

A. TEIEEE (SIcHEMEiItEXLE)

SELECT version();

O 00 N O U1 A W N R

NN NNNRRREPRRRPR R R R
A W N R O OWOGKWWNO VI N WNDN R O

SELECT current_setting('threads'), current_setting('memory_Tlimit');

SHOW DATABASES;

SHOW TABLES; -- WALIA .tables (CLID)

SHOW ALL TABLES;

DESCRIBE thT; -- F 5K

SHOW CREATE TABLE tbl;

SUMMARIZE th1; -- BHIGIHEE GREMED

SELECT * FROM duckdb_tables();

SELECT * FROM duckdb_columns()  WHERE table_name = 'tb1';
SELECT * FROM duckdb_views();

SELECT * FROM duckdb_schemas();

SELECT * FROM duckdb_constraints();

SELECT * FROM duckdb_indexes();

SELECT * FROM duckdb_types();

SELECT * FROM duckdb_functions() WHERE function_name LIKE 'Tist%';
SELECT * FROM duckdb_settings() WHERE name LIKE '%memory%';
SELECT * FROM duckdb_extensions();

SELECT * FROM duckdb_databases();

SELECT * FROM duckdb_secrets();

SELECT * FROM duckdb_memory();

SELECT * FROM duckdb_temporary_files();

B. &iiERBLEE

TATEE

FR

[l
Ir

4
s

S

BOOLEAN / BOOL

TINYINT SMALLINT INTEGER BIGINT HUGEINT

UTINYINT USMALLINT UINTEGER UBIGINT UHUGEINT

FLOAT (REAL) DOUBLE

DECIMAL (p,s) / NUMERIC(p,s)

VARCHAR / STRING / TEXT / CHAR(n) (=VARCHAR)
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*ﬂu £ i)

=N >
T BLOB / BYTEA
HEARYE DATE TIME TIMETZ TIMESTAMP TIMESTAMPTZ INTERVAL
Hith UUID ENUM
BE LIST<T> STRUCT<k T> MAP<K,V> UNION<...> ARRAY/T[n]
a5 JSON VARIANT (1.5+)
Lt
CAST(Xx AS T) / X:i:T

try_cast(x AS T)
try_cast(x AS T DEFAULT d)

typeof (expr)

A W N R

C. EHiRE
C.18B8

count(*) count(col) count(DISTINCT col)

sum avg min max median

quantile_cont(x, p) quantile_disc(x, p)

stddev variance stddev_pop var_pop skewness kurtosis
approx_count_distinct approx_quantile approx_top_k

bool_and bool_or every

corr covar_pop covar_samp regr_slope regr_intercept regr_r2
Tist(x) T1ist(DISTINCT x) histogram(x)

string_agg(x, sep) string_agg(x, sep ORDER BY y)

sum(x) FILTER (WHERE cond) -- XHRE

O 0o N O U1l h W N B

=
(]

C.2 Ff¥h

length(s) upper(s) Tlower(s) trim(s) Ttrim rtrim

Tpad(s,n,c) rpad(s,n,c) substr(s, from, len) strpos(s, sub)
concat(a,b,...) concat_ws(sep, ...) string_split(s, sep)
contains starts_with ends_with replace(s, from, to) reverse(s)

v A W N R

regexp_extract(s, pat, grp) regexp_replace regexp_matches
regexp_split_to_array

s ~ 'pattern' -— IEJ LR

s !~ 'pattern' -— UL

s LIKE / ILIKE / SIMILAR TO / GLOB

md5(s) sha256(s) encode(b) decode(s) printf(fmt, ...) format(fmt,

<)

O 00 N O
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C.3 HHEARYIH

N

N o v AW

10

now() today() current_date current_timestamp
date_part(part, ts) --

year/quarter/month/day/hour/minute/second/dow/isoyear/week/epoch/. ..

date_trunc(part, ts) -- year/quarter/month/week/day/hour/minute
strptime(str, fmt) —— FFFHE S A
strftime(ts, fmt) -— WA - P&

try_strptime(str, fmt)
age(a, b) date_diff(part, a, b) epoch(ts) to_timestamp(x)
Tast_day(d)

d +/- INTERVAL n UNIT -- UNIT:
YEAR/MONTH/DAY/HOUR/MINUTE/SECOND
generate_series(start, stop, step) -- B[R

unnest(generate_series(DATE '2026-01-01', DATE '2026-01-10',
INTERVAL 1 DAY))

HH strptime 1 8URF: %Y %y %m %d %H %M %S %F %z %p %A %a %B %b

C4

S v AW N R

{4 / NULL

CASE WHEN ... THEN ... ELSE ... END
iif(cond, a, b)

coalesce(a, b, ...)

ifnullCa, b) nullif(a, b)

try_cast / try_strptime

IS NULL / IS NOT NULL / IS DISTINCT FROM

C.5 5% (LIST)

1 len(l) Tist_extract(l, i) T[i] Tlist_slice(l, a, b)

2 Tlist_concat Tlist_contains Tist_position Tist_distinct Tlist_sort
reverse

3 flatten(list_of_Tlists)

4 Tist_sum Tist_avg 1list_min Tlist_max Tist_aggregate(l, 'agg')

5 Tlist_transform(1l, lambda x: ...) list_filter(1, Tambda x: ...)
Tist_reduce(l, Tambda a, b: ...)

6  unnest(1) Tist_value(...) [ ... ]

C.6 &5t3{F / MAP / JSON
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{'k': v} -- struct FH=

s.field struct_extract(s, 'k"') struct_pack(k := v)
MAP{'k': v} -- map FH=E

map_keys(m) map_values(m) element_at(m, k)
json('...') j->'field' j->>'field'

json_extract(j, path) json_extract_string(j, path)
json_valid json_type json_keys json_array_length
json_group_array(x) json_group_object(k, v)
to_json(x) json_object(...) json_array(...)

O 00 N O U1 »h W N B

C.7 BOAE

1  row_number() rank() dense_rank() percent_rank() cume_dist()
ntile(n)

2 Tlag(x, n, default) Tead(x, n, default)

3  first_value(x) Tlast_value(x) nth_value(x, n)

4 sum/avg/count/min/max(...) OVER (...)

5

6  OVER (PARTITION BY ... ORDER BY ... [frame])

7 frame: {ROWS|RANGE} BETWEEN start AND end

8 WINDOW w AS (PARTITION BY ... ORDER BY ...) -- wAEO

9  QUALIFY <@ H%fF> -- WS E

~

XHES

-- 1%

FROM 'x.csv';

FROM read_csv('x.csv', options);

FROM sniff_csv('x.csv'); —-— HEWTS
FROM read_csv_auto('x.csv');

FROM read_parquet('x.parquet', union_by_name=true,

S v AW N

hive_partitioning=true, filename=true);
FROM read_ndjson('x.ndjson');
FROM read_json_auto('x.json');
FROM read_x1sx('x.xTsx', sheet='Sheetl'); -- excel ¥ @
10 FROM delta_scan('path');
11 FROM read_parquet('s3://bucket/x.parquet'); -- httpfs
12
13 -- Parquet ok
14 SELECT * FROM parquet_schema('x.parquet');
15 SELECT * FROM parquet_metadata('x.parquet');
16 SELECT * FROM parquet_file_metadata('x.parquet');
17 SELECT * FROM parquet_key_value_metadata('x.parquet');
18
19| -- 5
20 COPY tbl TO 'out.parquet' (FORMAT PARQUET, COMPRESSION ZSTD,
ROW_GROUP_SIZE 500000) ;
21 COPY (SELECT ...) TO 'out.csv' (HEADER, DELIMITER ',');
22  COPY (SELECT ...) TO 'out.ndjson' (FORMAT JSON, ARRAY false);
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23

COPY (SELECT ...) TO 'dir/' (FORMAT PARQUET, PARTITION_BY (col),
OVERWRITE_OR_IGNORE) ;

E. ATTACH / Secret

AW N R

O 0 N O WU

10

11
12
13

14
15

ATTACH 'other.db' AS o;
ATTACH 'other.db' AS o (READ_ONLY);
ATTACH 'app.db' AS sq (TYPE SQLITE);

ATTACH 'host=... dbname=... user=... password=..."' AS pg (TYPE
POSTGRES) ;

ATTACH 'host=... database=...' AS my (TYPE MYSQL);

DETACH o0;

USE 0;

CREATE SECRET s3 (TYPE S3, KEY_ID '...', SECRET '...', REGION
...

CREATE SECRET s3p (TYPE S3, ..., ENDPOINT

"xxx.r2.cloudflarestorage.com', URL_STYLE 'path');
CREATE SECRET az (TYPE AZURE, PROVIDER CREDENTIAL_CHAIN);

CREATE SECRET gcs (TYPE GCS, KEY_ID '...', SECRET '...');
CREATE SECRET api (TYPE HTTP, EXTRA_HTTP_HEADERS
MAP{'Authorization':'Bearer ...'});

CREATE PERSISTENT SECRET s3 (TYPE S3, ...);

DROP SECRET s3;

F. ictE5 PRAGMA

O 00 N O v A W N B

S R R R R T e
O W 0 N O VT N WN R O

SET threads = 8;

SET memory_1limit = '12GB';

SET temp_directory = '/mnt/fast/duckdb_tmp";
SET max_temp_directory_size = '300GB';

SET enable_progress_bar = false;

SET preserve_insertion_order = false;

SET checkpoint_threshold = '64MiB';

SET TimezZone = 'UTC';

SET enable_object_cache = true;

SET autoinstall_known_extensions = true;

SET autoload_known_extensions = true;

SET disabled_optimizers = 'filter_pushdown';

PRAGMA database_size;
PRAGMA storage_info;
PRAGMA table_info('tb1');
PRAGMA enable_profiling
SET profiling_output = '/tmp/plan.json’;

'json';

SET profiling_mode = 'detailed';
PRAGMA disable_profiling;

279


af://n68
af://n71

EH CLI 55d

1 .help .tables .schema [t] .databases
2 .open [db] .mode MODE .headers on/off .separator 'x'
3 .output FILE .once FILE .read FILE .timer on
4 .changes on .maxrows N L1imit N .dump
5 .extensions .version .system CMD .cd DIR
6 .exit / .quit
FHGSITSH
1 duckdb [DB] -c "sQL" -json -readonly -init FILE -csv -unsigned
2 echo "SELECT 1" | duckdb my.db
3 duckdb my.db < script.sql
4 duckdb --version

G. Python APl &

import duckdb

1

2

3 # EE

4 con = duckdb.connect("x.db") # AN
5 con = duckdb.connect(":memory:")

6  con = duckdb.connect("x.db", read_only=True)

7 con = duckdb.connect(config={"threads": "8", "memory_Timit":

"12GB"})

8

9 # U7
10 rel = con.sql("SELECT ...")
11 rel.show() # T ATED
12 rel.dfQ # pandas
13 rel.plQ # polars
14  rel.arrow() # pyarrow Table
15 rel.fetchall() # Tist[tuple]

16 rel.fetchone()

17  rel.describe() # Suitd s

18  rel.explain(Q # PATIHRI

19  rel.sql_query() # FTENAERL sQL

20

21 # XARNX API

22  (con.table("sales")

23 .filter("amount > 100")

24 .project("region, amount™)

25 .aggregate("region, sum(amount) AS gmv')
26 .order("gmv DESC™)

27 .1imit(10))

28

29 # DataFrame HifF

30 duckdb.sq1("SELECT count(*) FROM df") # replacement scan
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31
32
33
34
35
36
37
38
39
40
41
42
43

44
45
46

47

con.register("v", df); con.unregister("v'")
con.execute(""CREATE TABLE t AS SELECT * FROM df")

# ZH e
con.execute("SELECT * FROM t WHERE k = ?", [k]l)

con.executemany ("INSERT INTO t VALUES (?, ?)", rows)

# HESA
appender = con.appender("t")
appender.append_row(...); appender.flush(); appender.close()

# F5
con.execute("BEGIN"); ...; con.execute("COMMIT") # oy
con.begin()/con.commit()

# UDF
con.create_function("f", fn, [duckdb.typing.BIGINT],
duckdb.typing.BIGINT,

null_handling="special",
exception_handling="return_null")

H. SQL FEE (FTEESH)

N O v D w

oo

10

11
12
13

14

15

16

17

18

19

20

21

-- RHIURH—%
SELECT * FROM (
SELECT *, row_number() OVER (PARTITION BY key ORDER BY updated_at
DESC) rn FROM t
) QUALIFY rn = 1;

-- 434 Top-N
SELECT ... FROM t QUALIFY row_number() OVER (PARTITION BY g ORDER BY
v DESC) <= N;

- [
SELECT m, v, lag(v,1) OVER w AS pv, lag(v,12) OVER w AS 1y FROM t
WINDOW w AS (ORDER BY m);

-- 7 HEITH
SELECT d, avg(v) OVER (ORDER BY d ROWS BETWEEN 6 PRECEDING AND
CURRENT ROW) AS ma7 FROM t;

-- X
SELECT ..., sum(is_new) OVER (PARTITION BY user ORDER BY ts ROWS
UNBOUNDED PRECEDING) AS sid

-- #hFE B

WITH cal AS (SELECT unnest(generate_series(DATE '2026-01-01', DATE
'2026-01-31', INTERVAL 1 DAY)) AS d)

SELECT cal.d, coalesce(t.v, 0) AS v FROM cal LEFT JOIN t ON cal.d =
t.d ORDER BY 1;
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22 -- {7¥%). FT PIVOT (B FILTER, AMELF)
23 SELECT Kk,

24 sum(v) FILTER (WHERE cat='A') AS A,
25 sum(v) FILTER (WHERE cat='B') AS B
26 FROM t GROUP BY k;

27

28 -- HRithH (BERD

29 SELECT k, v, sum(v) OVER (ORDER BY v DESC ROWS UNBOUNDED PRECEDING)
/ sum(v) OVER () AS cum_pct

30  FROM agg;

31

32 -- BRERGF

33 SELECT count(*) AS n,

34 count(*) - count(cl) AS miss_cl,

35 count(*) - count(c2) AS miss_c2

36  FROM t;

37

38 | -- ZEAIT

39 SELECT region, category, sum(v) FROM t GROUP BY ROLLUP (region,
category);

40

41 -- REWHN/EH
42 INSERT OR REPLACE INTO t BY NAME SELECT * FROM src;

. EEERERE (—IThR)

1 [ 1 R SELECT FEMW (BB

2 [ 1 wWHERE HJaHl, HHCFIEEREHE (Zone Map)

30 [ 1 &G/, B J0IN

4[] J0IN fmnE— HARM—8 (RAFHED

5 [ 1 W EXISTS/SEMI/ANTI [fij A/ JOIN+DISTINCT
6 [ ] ORDER BY [ LIMIT

7 [ 1 EEERAM - ¥ Parquet

8 [ ] BdR®HEENHTE AN

9 [ 1 #XFIERE

10 [ 1 row group 10/i~100/i1T

11 [ ] memory_limit 5 threads CWE

12 [ ] temp_directory fEK=A ssb L

13 [ ] A&k INSERT (Jl Appender / INSERT SELECT)
14 [ ] E&EMAET EXPLAIN ANALYZE

15 [ ] ®&ELET spill (duckdb_temporary_files)

). }XEF (ERRBIEIR)
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1 SELECT, FROM, WHERE, GROUP, BY, HAVING, ORDER, LIMIT, OFFSET, JOIN,

ON, USING,

2 AS, DISTINCT, ALL, CASE, WHEN, THEN,

TRUE, FALSE,

3 IN, EXISTS, BETWEEN, LIKE,

UNION, INTERSECT,

ELSE, END, AND, OR, NOT, NULL,

ILIKE, IS, ASC, DESC, WITH, RECURSIVE,

4 EXCEPT, INSERT, INTO, VALUES, UPDATE, SET, DELETE, CREATE, DROP,

ALTER, TABLE, VIEW,

5 PRIMARY, KEY, FOREIGN,
SCHEMA, MACRO,

6 INSTALL, LOAD, ATTACH,
PARTITION,

7 OVER, FILTER, PIVOT, UNPIVOT, TYPE,

TIMESTAMP, RETURNS

NERGIMAXEFNGIE, BRANEIS:

DETACH, COPY,

ndateu .

REFERENCES, CHECK, UNIQUE, DEFAULT, INDEX,

EXPORT, IMPORT, QUALIFY, WINDOW,

ENUM, INTERVAL, DATE, TIME,

K. SENEIARY"BASER" (DuckDB 1.5.5)
TEIXL S LTSRSy B EUERESER, B DuckDB A% / {TAAR, 1HEEAILSTN:

(FrIgESShRY

try_cast(x AS INT DEFAULT
0)

width_bucket(x, To, hi,
n)

approx_count_distinct(x,
0.01)

FEIFIM QUALIFY rn = 1
(SELECT ZoEOERER)

DATE '2026-01-01"' + 3

Tpad (%, 4, '0")

COPY ... TO "ANFEfEMH
*/x.parquet’

sum(salary) 7ERKERIZS
A% JOIN 5

DuckDB #Y
ERRER
X Parser

Error

X BHA
7=

X RE=
112

X Binder
Error

XK 5
DATE + &
"

X %
VARCHAR

K 10 Error

X

Ambiguous
reference

IERSiE

coalesce(try_cast(x AS INT),
0)

lTeast(floor(x/step)::INT, n-
1) ; EHA ntile(n)

approx_count_distinct(x) (&

EAHTE)

F8 wHERE rn = 1 SBBEORES
¥ QUALIFY

DATE '2026-01-01" + INTERVAL
3 DAY

Tpad(x: :VARCHAR, 4, '0")

SeF shell BEZR (mkdir -p)

INERBISR: sum(t.salary)
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G =3 ) e ERSiE
= SERRER

A TTRE

x -> x * 2 (|Hlambda) YTENFHERZE Tambda x: x * 2
H
[

FROM t WHERE ... SELECT x Parser FROM t SELECT ... WHERE ...
Error (SELECT JRRER FROM)

INSERT INTO tgt BY NAME
SELECT * FROM src (src%

)

¥ Binder RiEBFREES: SELECT HE
Error pgl

ZWES: database_oid /

SELECT access_mode FROM
duckdb_databases()

) ]l database_name / tags /

cipher
A RigE
read_parquet('*.parquet"') .
. pard pard —NIERS AN union_by_name = true
BEAE schema
35
AN ERRRAERBIER"#1TA (E3xN) :
1 SELECT INTERVAL 1 MONTH = INTERVAL 30 DAY; -- true (LLERHZ4aXTHHPT
5
2 SELECT DATE '2026-02-01' + INTERVAL 1 MONTH; -- 2026-03-01 (i H hiE
SO
3 SELECT DATE '2026-02-01' + INTERVAL 30 DAY; -- 2026-03-03 (jnykiERE0E
O
1 —- HiES ANRRiEEA4 % CREATE, A~/& CREATE_TABLE
2 Invalid Input Error: Cannot execute statement of type "CREATE" on
database "x"
3  which is attached in read-only mode!

HEtsENEAT BEE:

last_value(x IGNORE NULLS) [ARTIER
histogram(col) IR[E] mMAP
SELECT ... GROUP BY ... QUALIFY row_number() OVER (...) <= n

M RE6ENEEES|IBERAF AT QUALIFY row_number() OVER (ORDER BY
sum(amount) DESC) = 1

EXCLUDE / REPLACE / COLUMNS(lambda) . USING SAMPLE ., INSERT BY NAME

L. Z3&FiE

BAXE: https://duckdb.org/docs/


af://n166

GitHub Issues (JE$212(=8) : https://github.com/duckdb/duckdb/issues

¥ E5%E: https://duckdb.org/docs/extensions/

#X¥ E: https://duckdb.org/community_extensions/
RBHRBICIDRTERIMRAS: DuckDB 1.5.x

&g

Ia
X, XABIERNEBABHMER T, BIFR— MREGRIIRE
1. BEFEATTH188 £254F DuckDB FHHIBEIA);
2. BESHENE. =3 "DuckDB XAE"HISQL (584, 7. 8. 9. 10 %) ;
3. et CSV/Parquet/|SON/Excel/ZURRE/ ~TFEERERVEURE, PERMEASER (5512, 14
5) .
4. BB A P SERVEUE @ (38 13 %) , F5 Python &35 T4EMME (B 158)
5. BEFHIFTZHTEREIEE (5816, 17 &) ;
6. HIETHIARERE, LURIEIEEF-MERSFERA (5518, 205) .
FITH—4=: IBCBiER.

K— I IREREEAIRABEEEE, F—5 DuckDB SQL BUESRIHIA, (RexizIR@AHt4
XABEFE,
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