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This document contains DuckDB's official documentation and guides in a single-file easy-to-search form. If you find any issues, please
report them as a GitHub issue. Contributions are very welcome in the form of pull requests. If you are considering submitting a contribution
to the documentation, please consult our contributor guide.

Code repositories:

+ DuckDB source code: github.com/duckdb/duckdb
+ DuckDB documentation source code: github.com/duckdb/duckdb-web
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https://github.com/duckdb/duckdb-web
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Connect or Create a Database

To use DuckDB, you must first create a connection to a database. The exact syntax varies between the client APIs but it typically involves
passing an argument to configure persistence.

Persistence

DuckDB can operate in both persistent mode, where the data is saved to disk, and in in-memory mode, where the entire data set is stored
in the main memory.

Persistent Database

To create or open a persistent database, set the path of the database file, e.g., my_database.duckdb, when creating the connection.
This path can point to an existing database or to a file that does not yet exist and DuckDB will open or create a database at that location as
needed. The file may have an arbitrary extension, but . db or . duckdb are two common choices.

Tip. Running on a persistent database allows spilling to disk, thus facilitating larger-than-memory workloads (i.e., out-of-core-
processing).

Starting with v0.10, DuckDB's storage format is backwards-compatible, i.e., DuckDB is able to read database files produced by an older
versions of DuckDB. For example, DuckDB v0.10 can read and operate on files created by the previous DuckDB version, v0.9. For more
details on DuckDB's storage format, see the storage page.

In-Memory Database

DuckDB can operate in in-memory mode. In most clients, this can be activated by passing the special value :memory: asthe database
file or omitting the database file argument. In in-memory mode, no data is persisted to disk, therefore, all data is lost when the process
finishes.


https://duckdb.org/internals/storage#backward-compatibility
https://duckdb.org/internals/storage
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Handling Concurrency

DuckDB has two configurable options for concurrency:

1. One process can both read and write to the database.
2. Multiple processes can read from the database, but no processes can write (access_mode = 'READ_ONLY').

When using option 1, DuckDB supports multiple writer threads using a combination of MVCC (Multi-Version Concurrency Control) and
optimistic concurrency control (see Concurrency within a Single Process), but all within that single writer process. The reason for this con-
currency model is to allow for the caching of data in RAM for faster analytical queries, rather than going back and forth to disk during each
query. It also allows the caching of functions pointers, the database catalog, and other items so that subsequent queries on the same
connection are faster.

DuckDB is optimized for bulk operations, so executing many small transactions is not a primary design goal.

Concurrency within a Single Process

DuckDB supports concurrency within a single process according to the following rules. As long as there are no write conflicts, multiple
concurrent writes will succeed. Appends will never conflict, even on the same table. Multiple threads can also simultaneously update
separate tables or separate subsets of the same table. Optimistic concurrency control comes into play when two threads attempt to edit
(update or delete) the same row at the same time. In that situation, the second thread to attempt the edit will fail with a conflict error.

Writing to DuckDB from Multiple Processes

Writing to DuckDB from multiple processes is not supported automatically and is not a primary design goal (see Handling Concurrency).

If multiple processes must write to the same file, several design patterns are possible, but would need to be implemented in application
logic. Forexample, each process could acquire a cross-process mutex lock, then open the database in read/write mode and close it when the
query is complete. Instead of using a mutex lock, each process could instead retry the connection if another process is already connected to
the database (being sure to close the connection upon query completion). Another alternative would be to do multi-process transactions
on a MySQL, PostgreSQL, or SQLite database, and use DuckDB's MySQL, PostgreSQL, or SQLite extensions to execute analytical queries on
that data periodically.

Additional options include writing data to Parquet files and using DuckDB's ability to read multiple Parquet files, taking a similar approach
with CSV files, or creating a web server to receive requests and manage reads and writes to DuckDB.

Optimistic Concurrency Control

DuckDB uses optimistic concurrency control, an approach generally considered to be the best fit for read-intensive analytical database
systems as it speeds up read query processing. As a result any transactions that modify the same rows at the same time will cause a
transaction conflict error:

Transaction conflict: cannot update a table that has been altered!


https://en.wikipedia.org/wiki/Multiversion_concurrency_control
https://en.wikipedia.org/wiki/Optimistic_concurrency_control
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Tip. Acommon workaround when a transaction conflict is encountered is to rerun the transaction.
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Importing Data

The first step to using a database system is to insert data into that system. DuckDB provides several data ingestion methods that allow you
to easily and efficiently fill up the database. In this section, we provide an overview of these methods so you can select which one is correct
for you.

Insert Statements

Insert statements are the standard way of loading data into a database system. They are suitable for quick prototyping, but should be
avoided for bulk loading as they have significant per-row overhead.

INSERT INTO people VALUES (1, )3

For a more detailed description, see the page on the INSERT statement.

CSV Loading

Data can be efficiently loaded from CSV files using several methods. The simplest is to use the CSV file's name:

SELECT * FROM H

Alternatively, use the read_csv function or the COPY statement to pass along options. For example:

SELECT * FROM read_csv( , header = false);

Itis also possible to read data directly from compressed CSV files (e.g., compressed with gzip):

SELECT * FROM 5

DuckDB can create a table from the loaded data using the CREATE TABLE ... AS SELECT statement:

CREATE TABLE test AS
SELECT * FROM H

For more details, see the page on CSV loading.

Parquet Loading

Parquet files can be efficiently loaded and queried using their filename:

SELECT * FROM 5

Alternatively, use the read_parquet function or the COPY statement. For example:

SELECT * FROM read_parquet( )

For more details, see the page on Parquet loading.

13
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JSON Loading

JSON files can be efficiently loaded and queried using their filename:
SELECT * FROM ;
Alternatively, use the read_json_auto function or the COPY statement. For example:

SELECT * FROM read_json_auto( )3

For more details, see the page on JSON loading.

Appender

In several APIs (C, C++, Go, Java, and Rust), the Appender can be used as an alternative for bulk data loading. This class can be used to
efficiently add rows to the database system without using SQL statements.

14
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CSV Import

Examples

The following examples use the flights.csv file.
Read a CSV file from disk, auto-infer options.

SELECT * FROM 'flights.csv';

Use the read_csv function with custom options.

SELECT * FROM read_csv('flights.csv',
delim = '|',
header = true,
columns = {

'FlightDate': 'DATE',
'UniqueCarrier': 'VARCHAR',
'OriginCityName': 'VARCHAR',
'DestCityName': 'VARCHAR'

s
Read a CSV from stdin, auto-infer options:

cat flights.csv | duckdb -c "SELECT % FROM read_csv('/dev/stdin')"

Read a CSVfile into a table.

CREATE TABLE ontime (
FlightDate DATE,
UniqueCarrier VARCHAR,
OriginCityName VARCHAR,
DestCityName VARCHAR

)3
COPY ontime FROM 'flights.csv';

Alternatively, create a table without specifying the schema manually.

CREATE TABLE ontime AS SELECT * FROM 'flights.csv';

We can use the FROM-first syntax to omit 'SELECT *'.

CREATE TABLE ontime AS FROM 'flights.csv';

Write the result of a query to a CSV file.

COPY (SELECT * FROM ontime) TO 'flights.csv' WITH (HEADER true, DELIMITER '|');

If we serialize the entire table, we can simply refer to it with its name.

COPY ontime TO 'flights.csv' WITH (HEADER true, DELIMITER '|');
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CSV Loading

CSV loading, i.e., importing CSV files to the database, is a very common, and yet surprisingly tricky, task. While CSVs seem simple on the
surface, there are a lot of inconsistencies found within CSV files that can make loading them a challenge. CSV files come in many different
varieties, are often corrupt, and do not have a schema. The CSV reader needs to cope with all of these different situations.

The DuckDB CSV reader can automatically infer which configuration flags to use by analyzing the CSV file using the CSV sniffer. This will
work correctly in most situations, and should be the first option attempted. In rare situations where the CSV reader cannot figure out the
correct configuration it is possible to manually configure the CSV reader to correctly parse the CSV file. See the auto detection page for

more information.

Parameters

Below are parameters that can be passed to the CSV reader. These parameters are accepted by both the COPY statement and the read_

csv function.

Name Description Type Default

all_varchar Option to skip type detection for CSV parsing and assume BOOL false
all columns to be of type VARCHAR.

allow_quoted_nulls Option to allow the conversion of quoted values to NULL BOOL true
values

auto_detect Enables auto detection of CSV parameters. BOOL true

auto_type_candidates This option allows you to specify the types that the sniffer ~ TYPE[] default types
will use when detecting CSV column types. The VARCHAR
type is always included in the detected types (as a fallback
option). See example.

columns A struct that specifies the column names and column types ~ STRUCT (empty)
contained within the CSV file (e.g., { 'col1':
'"INTEGER', 'col2': 'VARCHAR'}). Using this
option implies that auto detection is not used.

compression The compression type for the file. By default this will be VARCHAR auto
detected automatically from the file extension (e.g.,
t.csv.gzwilluse gzip, t.csv will use none). Options
arenone, gzip, zstd.

dateformat Specifies the date format to use when parsing dates. See VARCHAR (empty)
Date Format.

decimal_separator The decimal separator of numbers. VARCHAR

delimorsep Specifies the character that separates columns withineach  VARCHAR s
row (line) of the file.

escape Specifies the string that should appear before a data VARCHAR "
character sequence that matches the quote value.

filename Whether or not an extra filename column should be BOOL false
included in the result.

force_not_null Do not match the specified columns' values against the VARCHART[] []

NULL string. In the default case where the NULL string is
empty, this means that empty values will be read as
zero-length strings rather than NULLs.
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Name Description Type Default

header Specifies that the file contains a header line with the BOOL false
names of each column in the file.

hive_partitioning Whether or not to interpret the path as a Hive partitioned BOOL false
path.

ignore_errors Option to ignore any parsing errors encountered - and BOOL false
instead ignore rows with errors.

max_line_size The maximum line size in bytes. BIGINT 2097152

names The column names as a list, see example. VARCHAR[] (empty)

new_1line Set the new line character(s) in the file. Options are VARCHAR (empty)
"\r',"\n',or "\r\n"'.

normalize_names Boolean value that specifies whether or not column names  BOOL false
should be normalized, removing any non-alphanumeric
characters from them.

null_padding If this option is enabled, when a row lacks columns, it will BOOL false
pad the remaining columns on the right with null values.

nullstr Specifies the string that represents a NULL value or (since VARCHAR or (empty)
v0.10.2) a list of strings that represent a NULL value. VARCHART]

parallel Whether or not the parallel CSV reader is used. BOOL true

quote Specifies the quoting string to be used when a data valueis VARCHAR "
quoted.

sample_size The number of sample rows for auto detection of BIGINT 20480
parameters.

skip The number of lines at the top of the file to skip. BIGINT 0

timestampformat Specifies the date format to use when parsing timestamps.  VARCHAR (empty)
See Date Format.

typesordtypes The column types as either a list (by position) or a struct VARCHAR[] or (empty)
(by name). Example here. STRUCT

union_by_name Whether the columns of multiple schemas should be BOOL false
unified by name, rather than by position.

auto_type_candidates Details

Usage example:

SELECT * FROM read_csv( , auto_type_candidates = [ , 1)

The default value for the auto_type_candidates optionis ['SQLNULL', 'BOOLEAN', 'BIGINT', 'DOUBLE', 'TIME',

'DATE', 'TIMESTAMP', 'VARCHAR'].

CSV Functions

The read_csv automatically attempts to figure out the correct configuration of the CSV reader using the CSV sniffer. It also automatically
deduces types of columns. If the CSV file has a header, it will use the names found in that header to name the columns. Otherwise, the
columns will be named column®, columnl, column2, ....Anexamplewiththe flights.csvfile:

SELECT * FROM read_csv( )
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FlightDate  UniqueCarrier  OriginCityName  DestCityName

1988-01-01 AA New York, NY Los Angeles, CA
1988-01-02 AA New York, NY Los Angeles, CA
1988-01-03 AA New York, NY Los Angeles, CA

The path can either be a relative path (relative to the current working directory) or an absolute path.
We can use read_csv to create a persistent table as well:

CREATE TABLE ontime AS SELECT * FROM read_csv('flights.csv');
DESCRIBE ontime;

column_name column_type null key default extra
FlightDate DATE YES NULL NULL NULL
UniqueCarrier VARCHAR YES NULL NULL NULL
OriginCityName ~ VARCHAR YES NULL NULL NULL
DestCityName VARCHAR YES NULL NULL NULL

SELECT * FROM read_csv('flights.csv', sample_size = 20_000);

If we set delim/sep, quote, escape, or header explicitly, we can bypass the automatic detection of this particular parameter:

SELECT * FROM read_csv('flights.csv', header = true);

Multiple files can be read at once by providing a glob or a list of files. Refer to the multiple files section for more information.

API Changes

Deprecated. DuckDB v0.10.0 introduced breaking changes to the read_csv function. Namely, The read_csv function now
attempts auto-detecting the CSV parameters, making its behavioridenticalto the old read_csv_auto function. If you would like to
use read_csv withits old behavior, turn off the auto-detection manually by using read_csv (..., auto_detect = false).

Writing Using the COPY Statement

The COPY statement can be used to load data from a CSVfile into a table. This statement has the same syntax as the one used in PostgreSQL.
To load the data using the COPY statement, we must first create a table with the correct schema (which matches the order of the columns
in the CSV file and uses types that fit the values in the CSV file). COPY detects the CSV's configuration options automatically.

CREATE TABLE ontime (
flightdate DATE,
uniquecarrier VARCHAR,
origincityname VARCHAR,
destcityname VARCHAR

)3

COPY ontime FROM 'flights.csv';

SELECT * FROM ontime;
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flightdate uniquecarrier  origincityname  destcityname

1988-01-01 AA New York, NY Los Angeles, CA
1988-01-02 AA New York, NY Los Angeles, CA
1988-01-03 AA New York, NY Los Angeles, CA

If we want to manually specify the CSV format, we can do so using the configuration options of COPY.

CREATE TABLE ontime (flightdate DATE, uniquecarrier VARCHAR, origincityname VARCHAR, destcityname VARCHAR);
COPY ontime FROM (DELIMITER , HEADER) ;
SELECT * FROM ontime;

Reading Faulty CSV Files

DuckDB supports reading erroneous CSV files. For details, see the Reading Faulty CSV Files page.

Limitations

The CSV reader only supports input files using UTF-8 character encoding. For CSV files using different encodings, use e.g., the iconv
command-line tool to convert them to UTF-8.

CSV Auto Detection

When using read_csv, the system tries to automatically infer how to read the CSV file using the CSV sniffer. This step is necessary because
CSV files are not self-describing and come in many different dialects. The auto-detection works roughly as follows:

« Detect the dialect of the CSV file (delimiter, quoting rule, escape)
« Detect the types of each of the columns
« Detect whether or not the file has a header row

By default the system will try to auto-detect all options. However, options can be individually overridden by the user. This can be useful in
case the system makes a mistake. For example, if the delimiter is chosen incorrectly, we can override it by calling the read_csv with an
explicit delimiter (e.g., read_csv (' file.csv', delim = '|")).

The detection works by operating on a sample of the file. The size of the sample can be modified by setting the sample_s-ize parameter.
The default sample size is 20480 rows. Setting the sample_size parameter to —1 means the entire file is read for sampling. The way
sampling is performed depends on the type of file. If we are reading from a regular file on disk, we will jump into the file and try to sample
from different locations in the file. If we are reading from a file in which we cannot jump - such as a . gz compressed CSV file or stdin -
samples are taken only from the beginning of the file.

sniff_csv Function

Itis possible to run the CSV sniffer as a separate step using the sniff_csv (filename) function, which returns the detected CSV prop-
erties as a table with a single row. The sniff_csv function accepts an optional sample_s-ize parameter to configure the number of
rows sampled.

FROM sniff_csv( )3
FROM sniff_csv( , sample_size = 1000);
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Column name Description Example

Delimiter delimiter 5

Quote quote character "

Escape escape \

NewLineDelimiter new-line delimiter \r\n

SkipRow number of rows skipped 1

HasHeader whether the CSV has a header true

Columns column types encoded as a LIST of ({"name': 'VARCHAR', 'age': 'BIGINT'})
STRUCTs

DateFormat date Format 9%d /%m /%Y

TimestampFormat timestamp Format %Y—9%m—-%dT%H :%M:%S.%T

UserArguments arguments used to invoke sniff_csv sample_size = 1000

Prompt prompt ready to be used to read the CSV  FROM read_csv('my_file.csv', auto_

detect=false, delim=',', ...)
Prompt

The Prompt column contains a SQL command with the configurations detected by the sniffer.

.mode line
SELECT Prompt FROM sniff_csv( )
Prompt = FROM read_csv('my_file.csv', auto_detect=false, delim=',', quote='"', escape='"', new_line='\n',

skip=0, header=true, columns={...});

Detection Steps

Dialect Detection

Dialect detection works by attempting to parse the samples using the set of considered values. The detected dialect is the dialect that has
(1) a consistent number of columns for each row, and (2) the highest number of columns for each row.

The following dialects are considered for automatic dialect detection.

Parameters  Considered values

delim , |5\t
quote "' (empty)
escape "'\ (empty)

Consider the example file flights.csv:

FlightDate|UniqueCarrier|OriginCityName|DestCityName
1988-01-01|AA|New York, NY|Los Angeles, CA
1988-01-02|AA|New York, NY|Los Angeles, CA
1988-01-03|AA|New York, NY|Los Angeles, CA

In this file, the dialect detection works as follows:
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« If we split by a | every row is splitinto 4 columns

« Ifwesplit by a , rows 2-4 are split into 3 columns, while the first row is splitinto 1 column
« If we split by ;, every row is splitinto 1 column

« If we split by \ t, every row is splitinto 1 column

In this example - the system selects the | as the delimiter. All rows are split into the same amount of columns, and there is more than one
column per row meaning the delimiter was actually found in the CSV file.

Type Detection

After detecting the dialect, the system will attempt to figure out the types of each of the columns. Note that this step is only performed if
we are calling read_csv. In case of the COPY statement the types of the table that we are copying into will be used instead.

The type detection works by attempting to convert the values in each column to the candidate types. If the conversion is unsuccessful, the
candidate type is removed from the set of candidate types for that column. After all samples have been handled - the remaining candidate
type with the highest priority is chosen. The set of considered candidate types in order of priority is given below:

Types

BOOLEAN
BIGINT
DOUBLE
TIME

DATE
TIMESTAMP
VARCHAR

Note everything can be cast to VARCHAR. This type has the lowest priority - i.e., columns are converted to VARCHAR if they cannot be cast
to anythingelse. In flights.csvthe FlightDate column will be cast to a DATE, while the other columns will be cast to VARCHAR.

The detected types can be individually overridden using the types option. This option takes either a list of types (e.g., types = [IN-
TEGER, VARCHAR, DATE]) which overrides the types of the columns in-order of occurrence in the CSV file. Alternatively, types takes
aname -> type map which overrides options of individual columns (e.g., types = {'quarter': INTEGER}).

The type detection can be entirely disabled by using the all_varchar option. If this is set all columns will remain as VARCHAR (as they
originally occur in the CSV file).

Header Detection

Header detection works by checking if the candidate header row deviates from the other rows in the file in terms of types. For example,
in flights.csv, we can see that the header row consists of only VARCHAR columns - whereas the values contain a DATE value for the
FlightDate column. As such - the system defines the first row as the header row and extracts the column names from the header row.

In files that do not have a header row, the column names are generated as column@, columnl, etc.

Note that headers cannot be detected correctly if all columns are of type VARCHAR - as in this case the system cannot distinguish the
header row from the other rows in the file. In this case the system assumes the file has no header. This can be overridden using the
header option.
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Dates and Timestamps

DuckDB supports the 1ISO 8601 format format by default for timestamps, dates and times. Unfortunately, not all dates and times are for-
matted using this standard. For that reason, the CSV reader also supports the dateformat and timestampformat options. Using this
format the user can specify a format string that specifies how the date or timestamp should be read.

As part of the auto-detection, the system tries to figure out if dates and times are stored in a different representation. This is not always
possible - as there are ambiguities in the representation. For example, the date 01-02-2000 can be parsed as either January 2nd or
February 1st. Often these ambiguities can be resolved. For example, if we later encounter the date 21-02-2000 then we know that the
format must have been DD-MM-YYYY.MM-DD-YYYY is no longer possible as there is no 21nd month.

If the ambiguities cannot be resolved by looking at the data the system has a list of preferences for which date format to use. If the system
choses incorrectly, the user can specify the dateformat and timestampformat options manually.

The system considers the following formats for dates (dateformat). Higher entries are chosen over lower entries in case of ambiguities
(i.e., 1SO 8601 is preferred over MM-DD-YYYY).

dateformat

IS0 8601
%y —9%m—9d
%Y —95m—%

%d—9%m-%y
%d—9%m-9%Y
%m—9d-%y

%m—2%d-%Y

The system considers the following formats for timestamps (timestampformat). Higher entries are chosen over lower entries in case of
ambiguities.

timestampformat

ISO 8601

%y—%m—%d %H : %M : %S
%Y-%m=%d %H:%M:%S
%d-9%m—9y 9%H:%M:%S
%d—%m—-%Y %H :%M:%S
%m—2%d-%y %I:%M:%S %p
%m-2%d—-%Y %IL:%M:%S %p

%Y-%m-%d 9%H:%M:%S.%f

Reading Faulty CSV Files

CSV files can come in all shapes and forms, with some presenting many errors that make the process of cleanly reading them inherently
difficult. To help users read these files, DuckDB supports detailed error messages, the ability to skip faulty lines, and the possibility of
storing faulty lines in a temporary table to assist users with a data cleaning step.
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Structural Errors

DuckDB supports the detection and skipping of several different structural errors. In this section, we will go over each error with an example.
For the examples, consider the following table:

CREATE TABLE people (name VARCHAR, birth_date DATE);
DuckDB detects the following error types:

« CAST: Casting errors occur when a column in the CSV file cannot be cast to the expected schema value. For example, the line Pe-
dro,The 90s would cause an error since the string The 90s cannot be cast to a date.

+ MISSING COLUMNS: This error occurs if a line in the CSV file has fewer columns than expected. In our example, we expect two
columns; therefore, a row with just one value, e.g., Pedro, would cause this error.

« TOO MANY COLUMNS: This error occurs if a line in the CSV has more columns than expected. In our example, any line with more
than two columns would cause this error, e.g., Pedro,01-01-1992, pdet.

+ UNQUOTED VALUE: Quoted values in CSV lines must always be unquoted at the end; if a quoted value remains quoted throughout,
it will cause an error. For example, assuming our scanner uses quote=""", the line "pedro"holanda, 01-01-1992 would
present an unquoted value error.

« LINE SIZE OVER MAXIMUM: DuckDB has a parameter that sets the maximum line size a CSV file can have, which by default is set
t0 2,097,152 bytes. Assuming our scanneris settomax_line_size = 25,thelinePedro Holanda, 01-01-1992 would
produce an error, as it exceeds 25 bytes.

+ INVALID UNICODE: DuckDB only supports UTF-8 strings; thus, lines containing non-UTF-8 characters will produce an error. For
example, the line pedro\xff\xff, 01-01-1992 would be problematic.

Anatomy of a CSV Error

By default, when performing a CSV read, if any structural errors are encountered, the scanner will immediately stop the scanning process
and throw the error to the user. These errors are designed to provide as much information as possible to allow users to evaluate them
directly in their CSVfile.

This is an example for a full error message:

Conversion Error: CSV Error on Line: 5648

Original Line: Pedro,The 90s

Error when converting column "birth_date". date field value out of range: "The 90s", expected format is
(DD-MM-YYYY)

Column date is being converted as type DATE

This type was auto-detected from the CSV file.

Possible solutions:

* Override the type for this column manually by setting the type explicitly, e.g. types={'birth_date':
'VARCHAR'}

* Set the sample size to a larger value to enable the auto-detection to scan more values, e.g. sample_
size=-1

* Use a COPY statement to automatically derive types from an existing table.

file= people.csv

delimiter = , (Auto-Detected)
quote = " (Auto-Detected)
escape = " (Auto-Detected)

new_line = \r\n (Auto-Detected)

header = true (Auto-Detected)

skip_rows = 0 (Auto-Detected)

date_format = (DD-MM-YYYY) (Auto-Detected)
timestamp_format = (Auto-Detected)
null_padding=0

sample_size=20480

ignore_errors=false

all_varchar=0
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The first block provides us with information regarding where the error occurred, including the line number, the original CSV line, and which
field was problematic:

Conversion Error: CSV Error on Line: 5648

Original Line: Pedro,The 90s

Error when converting column "birth_date". date field value out of range: "The 90s", expected format is
(DD-MM-YYYY)

The second block provides us with potential solutions:

Column date is being converted as type DATE

This type was auto-detected from the CSV file.

Possible solutions:

* Override the type for this column manually by setting the type explicitly, e.g. types={'birth_date':
'VARCHAR'}

* Set the sample size to a larger value to enable the auto-detection to scan more values, e.g. sample_
size=-1

* Use a COPY statement to automatically derive types from an existing table.

Since the type of this field was auto-detected, it suggests defining the field as a VARCHAR or fully utilizing the dataset for type detection.

Finally, the last block presents some of the options used in the scanner that can cause errors, indicating whether they were auto-detected
or manually set by the user.

Using the ignore_errors Option

There are cases where CSV files may have multiple structural errors, and users simply wish to skip these and read the correct data. Reading
erroneous CSV files is possible by utilizing the i gnore_errors option. With this option set, rows containing data that would otherwise
cause the CSV parser to generate an error will be ignored. In our example, we will demonstrate a CAST error, but note that any of the errors
described in our Structural Error section would cause the faulty line to be skipped.

For example, consider the following CSV file, faulty.csv:

Pedro,31
Oogie Boogie, three

If you read the CSV file, specifying that the first column is a VARCHAR and the second column is an INTEGER, loading the file would fail, as
the string three cannot be converted to an INTEGER.

For example, the following query will throw a casting error.

FROM read_csv( , columns = { , s

However, with ignore_errors set, the second row of the file is skipped, outputting only the complete first row. For example:

FROM read_csv(

)

columns = { s 1,
ignore_errors = true

)3

Outputs:

name age

Pedro 31

One should note that the CSV Parser is affected by the projection pushdown optimization. Hence, if we were to select only the name column,
both rows would be considered valid, as the casting error on the age would never occur. For example:
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SELECT name
FROM read_csv(

Outputs:

Retrieving Faulty CSV Lines

, columns = { ) B

name

Pedro

Oogie Boogie

Being able to read faulty CSV files is important, but for many data cleaning operations, it is also necessary to know exactly which lines are
corrupted and what errors the parser discovered on them. For scenarios like these, it is possible to use DuckDB's CSV Rejects Table feature.

By default, this feature creates two temporary tables.

1. reject_scans: Storesinformation regarding the parameters of the CSV Scanner
2. reject_errors: Stores information regarding each CSV faulty line and in which CSV Scanner they happened.

Note that any of the errors described in our Structural Error section will be stored in the rejects tables. Also, if a line has multiple errors,
multiple entries will be stored for the same line, one for each error.

Reject Scans

The CSV Reject Scans Table returns the following information:

Column name

scan_1id

file_id

file_path
delimiter

quote

escape
newline_delimiter
skip_rows
has_header
columns
date_format
timestamp_format

user_arguments

Reject Errors

Description

Theinternal ID used in DuckDB to represent that scanner

A scanner might happen over multiple files, so the file_id represents a

unique file in a scanner

The file path

The delimiter used e.g., ;

The quote used e.g.,”

The quote used e.g.,”

The newline delimiter used e.g., \r\n

If any rows were skipped from the top of the file
If the file has a header

The schema of the file (i.e., all column names and types)
The format used for date types

The format used for timestamp types

Any extra scanner parameters manually set by the user

The CSV Reject Errors Table returns the following information:

Type
UBIGINT
UBIGINT

VARCHAR
VARCHAR
VARCHAR
VARCHAR
VARCHAR
UINTEGER
BOOLEAN
VARCHAR
VARCHAR
VARCHAR
VARCHAR
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Column name Description Type
scan_id Theinternal ID used in DuckDB to represent that scanner, used to join UBIGINT
with reject scans tables

file_id The file_id represents a unique file in a scanner, used to join with reject ~ UBIGINT
scans tables

line Line number, from the CSV File, where the error occured. UBIGINT
line_byte_position Byte Position of the start of the line, where the error occured. UBIGINT
byte_position Byte Position where the error occured. UBIGINT
column_idx If the error happens in a specific column, the index of the column. UBIGINT
column_name If the error happens in a specific column, the name of the column. VARCHAR
error_type The type of the error that happened. ENUM
csv_line The original CSV line. VARCHAR
error_message The error message produced by DuckDB. VARCHAR
Parameters

The parameters listed below are used in the read_csv function to configure the CSV Rejects Table.

Name Description Type Default

store_rejects If set to true, any errors in the file will be skipped and BOOLEAN False
stored in the default rejects temporary tables.

rejects_scan Name of a temporary table where the information of the VARCHAR reject_scans
scan information of faulty CSV file are stored.

rejects_table Name of a temporary table where the information of the VARCHAR reject_errors
faulty lines of a CSV file are stored.

rejects_limit Upper limit on the number of faulty records from a CSVfile  BIGINT 0
that will be recorded in the rejects table. 0 is used when no
limit should be applied.

To store the information of the faulty CSV lines in a rejects table, the user must simply set the store_rejects option to true. For exam-
ple:

FROM read_csv(

b
columns = { s 1,
store_rejects = true

)3

You can then query both the reject_scans and reject_errors tables, to retrieve information about the rejected tuples. For exam-
ple:

FROM reject_scans;

Outputs:
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scan_ file_ newline_ skip_  has_ date_  timestamp_user_

id id file_path delimitequote escapedelimiter rows  header columns format format arguments

5 0 faulty.csv s 7 ” \n 0 false {'name": store_
'VARCHAR','age": rejects=true
'INTEGER'}

FROM reject_errors;

Outputs:

scan_ file_ line_byte_  byte_ column_ column_ error_

id id line position position idx name type csv_line error_message

5 0 2 10 23 2 age CAST Oogie Error when converting column "age”. Could
Boogie, not convert string ” three” to 'INTEGER'
three

CSV Import Tips

Below is a collection of tips to help when attempting to import complex CSV files. In the examples, we use the flights.csv file.

Override the Header Flag if the Header Is Not Correctly Detected

If a file contains only string columns the header auto-detection might fail. Provide the header option to override this behavior.

SELECT * FROM read_csv/( , header = true);

Provide Names if the File Does Not Contain a Header

If the file does not contain a header, names will be auto-generated by default. You can provide your own names with the names option.

SELECT * FROM read_csv( , names = [ , DM

Override the Types of Specific Columns

The types flag can be used to override types of only certain columns by providing a struct of name -> type mappings.

SELECT * FROM read_csv( , types = { I

Use COPY When Loading Data into a Table

The COPY statement copies data directly into a table. The CSV reader uses the schema of the table instead of auto-detecting types from
thefile. This speeds up the auto-detection, and prevents mistakes from being made during auto-detection.

COPY tbl FROM ;
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Use union_by_name When Loading Files with Different Schemas

The union_by_name option can be used to unify the schema of files that have different or missing columns. For files that do not have
certain columns, NULL values are filled in.

SELECT * FROM read_csv( , union_by_name = true);
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JSON Loading

Examples

Read a JSON file from disk, auto-infer options.

SELECT * FROM 5

Use the read_json function with custom options.

SELECT *
FROM read_json( s
format = s
columns = {userId s
id ,
title s
completed DN

Read a JSON file from stdin, auto-infer options:
cat data/json/todos.json | duckdb -c
Read a JSON file into a table.

CREATE TABLE todos (userId UBIGINT, id UBIGINT, title VARCHAR, completed BOOLEAN);
COPY todos FROM 5

Alternatively, create a table without specifying the schema manually.
CREATE TABLE todos AS SELECT * FROM ;

Write the result of a query to a JSON file.

COPY (SELECT * FROM todos) TO

JSON Loading

JSON is an open standard file format and data interchange format that uses human-readable text to store and transmit data objects con-
sisting of attribute-value pairs and arrays (or other serializable values). While it is not a very efficient format for tabular data, it is very
commonly used, especially as a data interchange format.

The DuckDB JSON reader can automatically infer which configuration flags to use by analyzing the JSON file. This will work correctly in most
situations, and should be the first option attempted. In rare situations where the JSON reader cannot figure out the correct configuration,
it is possible to manually configure the JSON reader to correctly parse the JSON file.

Below are parameters that can be passed in to the JSON reader.

Parameters
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Name

auto_detect

columns

compression

convert_strings_to_

integers

dateformat

filename

format

hive_partitioning

ignore_errors

maximum_depth

maximum_object_size

records

sample_size

timestampformat

union_by_name

Description

Whether to auto-detect detect the names of the keys and
data types of the values automatically

A struct that specifies the key names and value types
contained within the JSON file (e.g., {key1:
'"INTEGER', key2: 'VARCHAR'}).Ifauto_detect
is enabled these will be inferred

The compression type for the file. By default this will be
detected automatically from the file extension (e.g.,
t.json.gz willuse gzip, t. json will use none). Options
are 'uncompressed', 'gzip', 'zstd',and 'auto_
detect’'.

Whether strings representing integer values should be
converted to a numerical type.

Specifies the date format to use when parsing dates. See
Date Format

Whether or not an extra i lename column should be
included in the result.

Canbeoneof ['auto', 'unstructured',
'newline_delimited', 'array']

Whether or not to interpret the path as a Hive partitioned
path.

Whether to ignore parse errors (only possible when
formatis 'newline_delimited"')

Maximum nesting depth to which the automatic schema
detection detects types. Set to -1 to fully detect nested
JSON types

The maximum size of a JSON object (in bytes)
Canbeoneof ['auto', 'true', 'false']

Option to define number of sample objects for automatic
JSON type detection. Set to -1 to scan the entire input file

Specifies the date format to use when parsing timestamps.
See Date Format

Whether the schema's of multiple JSON files should be
unified.

When using read_json_auto, every parameter that supports auto-detection is enabled.

Examples of Format Settings

Type

BOOL

STRUCT

VARCHAR

BOOL

VARCHAR

BOOL

VARCHAR

BOOL

BOOL

BIGINT

UINTEGER

VARCHAR
UBIGINT

VARCHAR

BOOL

Default

false

(empty)

'auto_detect'

false

'iso!

false

'array'

false

false

16777216
'records'

20480

'iso!

false

The JSON extension can attempt to determine the format of a JSON file when setting format to auto. Here are some example JSON files
and the corresponding format settings that should be used.

In each of the below cases, the format setting was not needed, as DuckDB was able to infer it correctly, but it is included for illustrative
purposes. A query of this shape would work in each case:
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SELECT *
FROM filename.json;

Format: newline_delimited

With format = 'newline_delimited' newline-delimited JSON can be parsed. Each line is a JSON.

{"keyl": , "key2'": }

{"keyl": , "key2": }

{"key1": , "key2": }

SELECT *

FROM read_json_auto( , format = )

keyl key2

valuel valuel
value2 value2

value3 value3

Format: array

If the JSON file contains a JSON array of objects (pretty-printed or not), array_of_objects may be used.

L
{"key1": , "key2": },
{"key1": , "key2": },
{"keyl": , ""key2": }
]
SELECT ~*
FROM read_json_auto( , format = )

keyl key2

valuel valuel
value2 value2

value3 value3

Format: unstructured

If the JSON file contains JSON that is not newline-delimited or an array, unstructured may be used.

{
"keyl": N
"key2":

}

{
"keyl"s 5
"key2"s

}

{
"keyl": 5
"key2":
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SELECT *
FROM read_json_auto( , format = )

keyl key2

valuel valuel
value2 value2

value3 value3

Examples of Records Settings

The JSON extension can attempt to determine whether a JSON file contains records when setting records = auto. When records =
true, the JSON extension expects JSON objects, and will unpack the fields of JSON objects into individual columns.

Continuing with the same example file from before:

{"key1": , "key2": }

{"key1": , "key2": }

{"keyl": , "key2": }

SELECT *

FROM read_json_auto( , records = true);

keyl key2

valuel valuel
value2 value2

value3 value3

When records = false,the JSON extension will not unpack the top-level objects, and create STRUCTSs instead:

SELECT *
FROM read_json_auto( , records = false);

json

{'keyl': valuel, 'key2': valuel}
{'keyl': value2, 'key2': value2}
{'keyl': value3, 'key2': value3}

This is especially useful if we have non-object JSON, for example:

(1, 2, 3]
[4, 5, 6]
[7, 8, 9]

SELECT «*
FROM read_json_auto( , records = false);
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json

(1, 2, 3]
(4, 5, 6]
(7, 8, 9]

Writing

The contents of tables or the result of queries can be written directly to a JSON file using the COPY statement. See the COPY documentation
for more information.

read_json_auto Function

The read_json_auto is the simplest method of loading JSON files: it automatically attempts to figure out the correct configuration of
the JSON reader. It also automatically deduces types of columns.

SELECT *

FROM read_json_auto('todos.json")

LIMIT 5;

userld id title completed
1 1 delectus aut autem false

1 2 quis ut nam facilis et officia qui false

1 3 fugiat veniam minus false

1 4 et porro tempora true

1 5 laboriosam mollitia et enim quasi adipisci quia provident illum false

The path can either be a relative path (relative to the current working directory) or an absolute path.
We can use read_json_auto to create a persistent table as well:

CREATE TABLE todos AS

SELECT ~*

FROM read_json_auto('todos.json');
DESCRIBE todos;

column_name column_type null key default extra

userld UBIGINT YES
id UBIGINT YES
title VARCHAR YES
completed BOOLEAN YES

If we specify the columns, we can bypass the automatic detection. Note that not all columns need to be specified:

SELECT *
FROM read_json_auto('todos.json',
columns = {userId: 'UBIGINT',
completed: 'BOOLEAN'});
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Multiple files can be read at once by providing a glob or a list of files. Refer to the multiple files section for more information.

COPY Statement

The COPY statement can be used to load data from a JSON file into a table. For the COPY statement, we must first create a table with the
correct schema to load the data into. We then specify the JSON file to load from plus any configuration options separately.

CREATE TABLE todos (userId UBIGINT, id UBIGINT, title VARCHAR, completed BOOLEAN);
COPY todos FROM 'todos.json';
SELECT * FROM todos LIMIT 5;

userld id title completed
1 1 delectus aut autem false
1 2 quis ut nam facilis et officia qui false
1 3 fugiat veniam minus false
1 4 et porro tempora true
1 5 laboriosam mollitia et enim quasi adipisci quia provident illum false

For more details, see the page on the COPY statement.
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Reading Multiple Files

DuckDB can read multiple files of different types (CSV, Parquet, JSON files) at the same time using either the glob syntax, or by providing a
list of files to read. See the combining schemas page for tips on reading files with different schemas.

csv

Read all files with a name endingin . csv in the folderdir.

SELECT * FROM H

Read all files with a name ending in . csv, two directories deep.

SELECT * FROM H

Read all files with a name endingin . csv, at any depth in the folder dir.

SELECT * FROM 5

Read the CSV files flightsl.csvand flights2.csv.

SELECT * FROM read_csv([ , s

Read the CSV files flightsl.csvand flights2.csv, unifying schemas by name and outputting a filename column.

SELECT * FROM read_csv ([ , ], union_by_name = true, filename = true);

Parquet

Read all files that match the glob pattern.

SELECT * FROM H

Read 3 Parquet files and treat them as a single table.

SELECT * FROM read_parquet([ ) , 1

Read all Parquet files from two specific folders.

SELECT * FROM read_parquet([ , s

Read all Parquet files that match the glob pattern at any depth.

SELECT * FROM read_parquet( )

Multi-File Reads and Globs

DuckDB can also read a series of Parquet files and treat them as if they were a single table. Note that this only works if the Parquet files
have the same schema. You can specify which Parquet files you want to read using a list parameter, glob pattern matching syntax, or a
combination of both.
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List Parameter

The read_parquet function can accept a list of filenames as the input parameter.

Read three Parquet files and treat them as a single table.

SELECT * FROM read_parquet([

Glob Syntax

b

Any file name input to the read_parquet function can either be an exact filename, or use a glob syntax to read multiple files that match

a pattern.

Wildcard

*
* %

?
[abc]

[a-z]

Description

matches any number of any characters (including none)

matches any number of subdirectories (including none)

matches any single character

matches one character given in the bracket

matches one character from the range given in the bracket

Note that the ? wildcard in globs is not supported for reads over S3 due to HTTP encoding issues.

Here is an example that reads all the files that end with . parquet located in the test folder:

Read all files that match the glob pattern.

SELECT * FROM read_parquet(

List of Globs

The glob syntax and the list input parameter can be combined to scan files that meet one of multiple patterns.

Read all Parquet files from 2 specific folders.

SELECT * FROM read_parquet([

)3

3

IDN

DuckDB can read multiple CSV files at the same time using either the glob syntax, or by providing a list of files to read.

Filename

The f1ilename argument can be used to add an extra filename column to the result that indicates which row came from which file. For

example:

SELECT * FROM read_csv([

FlightDate

1988-01-01
1988-01-02
1988-01-03

Since v0.10.2, it is possible to specify the name of the filename column using the filename argument:

OriginCityName

New York, NY
New York, NY
New York, NY

DestCityName

Los Angeles, CA
Los Angeles, CA
Los Angeles, CA

1, union_by_name = true, filename = true);

UniqueCarrier

NULL
NULL
AA

filename

flightsl.csv
flightsl.csv
flights2.csv
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SELECT * FROM read_csv ([ s ], union_by_name = true, filename = "my_filename_
column');

FlightDate UniqueCarrier OriginCityName DestCityName my_filename_column
1988-01-01 AA New York, NY Los Angeles, CA flightsl.csv

1988-01-02 AA New York, NY Los Angeles, CA flightsl.csv

1988-01-03 AA New York, NY Los Angeles, CA flights2.csv

Glob Function to Find Filenames

The glob pattern matching syntax can also be used to search for filenames using the glob table function. It accepts one parameter: the
path to search (which may include glob patterns).

Search the current directory for all files.

SELECT * FROM glob( )

file

duckdb.exe
test.csv
test.json
test.parquet
test2.csv

test2.parquet

todos.json
Combining Schemas
Examples
Read a set of CSV files combining columns by position:
SELECT * FROM read_csv( )
Read a set of CSV files combining columns by name:
SELECT * FROM read_csv( , union_by_name = true);

Combining Schemas

When reading from multiple files, we have to combine schemas from those files. That is because each file has its own schema that can
differ from the other files. DuckDB offers two ways of unifying schemas of multiple files: by column position and by column name.

By default, DuckDB reads the schema of the first file provided, and then unifies columns in subsequent files by column position. This works
correctly as long as all files have the same schema. If the schema of the files differs, you might want to use the union_by_name option
to allow DuckDB to construct the schema by reading all of the names instead.

Below is an example of how both methods work.
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Union by Position

By default, DuckDB unifies the columns of these different files by position. This means that the first column in each file is combined
together, as well as the second column in each file, etc. For example, consider the following two files.

flightsl.csv:

FlightDate|UniqueCarrier|OriginCityName|DestCityName
1988-01-01|AA|New York, NY|Los Angeles, CA
1988-01-02|AA|New York, NY|Los Angeles, CA

flights2.csv:

FlightDate|UniqueCarrier|OriginCityName|DestCityName
1988-01-03|AA|New York, NY|Los Angeles, CA

Reading the two files at the same time will produce the following result set:

FlightDate  UniqueCarrier  OriginCityName  DestCityName

1988-01-01 AA New York, NY Los Angeles, CA
1988-01-02 AA New York, NY Los Angeles, CA
1988-01-03 AA New York, NY Los Angeles, CA

This is equivalent to the SQL construct UNION ALL.

Union by Name

If you are processing multiple files that have different schemas, perhaps because columns have been added or renamed, it might be de-
sirable to unify the columns of different files by name instead. This can be done by providing the union_by_name option. For example,
consider the following two files, where f1ights4. csv has an extra column (UniqueCarrier).

flights3.cswv:

FlightDate|OriginCityName|DestCityName
1988-01-01|New York, NY|Los Angeles, CA
1988-01-02|New York, NY|Los Angeles, CA

flights4.csv:

FlightDate|UniqueCarrier|OriginCityName|DestCityName
1988-01-03|AA|New York, NY|Los Angeles, CA

Reading these when unifying column names by position results in an error - as the two files have a different number of columns. When
specifying the union_by_name option, the columns are correctly unified, and any missing values are set to NULL.

SELECT * FROM read_csv([ s ], union_by_name = true);

FlightDate  OriginCityName  DestCityName UniqueCarrier

1988-01-01  New York, NY Los Angeles, CA  NULL
1988-01-02  New York, NY Los Angeles, CA  NULL
1988-01-03  New York, NY Los Angeles, CA  AA

This is equivalent to the SQL construct UNION ALL BY NAME.
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Parquet Files

Reading and Writing Parquet Files

Examples

Read a single Parquet file:

SELECT * FROM 5

Figure out which columns/types are in a Parquet file:

DESCRIBE SELECT * FROM ;

Create a table from a Parquet file:

CREATE TABLE test AS SELECT x FROM ;

If the file does not end in . parquet, use the read_parquet function:

SELECT * FROM read_parquet( )

Use list parameter to read three Parquet files and treat them as a single table:
SELECT * FROM read_parquet ([ ) s 1
Read all files that match the glob pattern:

SELECT % FROM ;

Read all files that match the glob pattern, and include a filename column:

That specifies which file each row came from:

SELECT * FROM read_parquet( , filename = true);
Use a list of globs to read all Parquet files from two specific folders:

SELECT * FROM read_parquet([ s 1);
Read over https:

SELECT * FROM read_parquet( )
Query the metadata of a Parquet file:

SELECT * FROM parquet_metadata( )

Query the schema of a Parquet file:

SELECT * FROM parquet_schema( )

Write the results of a query to a Parquet file using the default compression (Snappy):

COPY
(SELECT * FROM tbl)
TO
(FORMAT )3
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Write the results from a query to a Parquet file with specific compression and row group size:

COPY
(FROM generate_series(100_000))
TO
(FORMAT , COMPRESSION , ROW_GROUP_SIZE 100_000);

Export the table contents of the entire database as parquet:

EXPORT DATABASE (FORMAT PARQUET);

Parquet Files

Parquet files are compressed columnar files that are efficient to load and process. DuckDB provides support for both reading and writing
Parquet files in an efficient manner, as well as support for pushing filters and projections into the Parquet file scans.

Parquet data sets differ based on the number of files, the size of individual files, the compression algorithm used row group size, etc.
These have a significant effect on performance. Please consult the Performance Guide for details.

read_parquet Function

Function Description Example

read_parquet(path_or_ Read Parquet file(s) SELECT * FROM read_parquet('test.parquet');
list_of_paths)

parquet_scan(path_or_ Alias for read_parquet SELECT * FROM parquet_scan('test.parquet');
list_of_paths)

If your file ends in . parquet, the function syntax is optional. The system will automatically infer that you are reading a Parquet file:

SELECT * FROM

3

Multiple files can be read at once by providing a glob or a list of files. Refer to the multiple files section for more information.

Parameters

There are a number of options exposed that can be passed to the read_parquet function or the COPY statement.

Name Description Type Default

binary_as_string Parquet files generated by legacy writers do not correctly BOOL false
set the UTF8 flag for strings, causing string columns to be
loaded as BLOB instead. Set this to true to load binary
columns as strings.

encryption_config Configuration for Parquet encryption. STRUCT -

filename Whether or not an extra filename column should be BOOL false
included in the result.

file_row_number Whether or not to include the file_row_number BOOL false
column.
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Name Description Type Default

hive_partitioning Whether or not to interpret the path as a Hive partitioned BOOL false
path.

union_by_name Whether the columns of multiple schemas should be BOOL false

unified by name, rather than by position.

Partial Reading

DuckDB supports projection pushdown into the Parquet file itself. That is to say, when querying a Parquet file, only the columns required
for the query are read. This allows you to read only the part of the Parquet file that you are interested in. This will be done automatically
by DuckDB.

DuckDB also supports filter pushdown into the Parquet reader. When you apply a filter to a column that is scanned from a Parquet file,
the filter will be pushed down into the scan, and can even be used to skip parts of the file using the built-in zonemaps. Note that this will
depend on whether or not your Parquet file contains zonemaps.

Filter and projection pushdown provide significant performance benefits. See our blog post on this for more information.

Inserts and Views

You can also insert the data into a table or create a table from the Parquet file directly. This will load the data from the Parquet file and
insert it into the database:

Insert the data from the Parquet file in the table:

INSERT INTO people SELECT * FROM read_parquet( )

Create a table directly from a Parquet file:

CREATE TABLE people AS SELECT * FROM read_parquet( )

If you wish to keep the data stored inside the Parquet file, but want to query the Parquet file directly, you can create a view over the read _
parquet function. You can then query the Parquet file as if it were a built-in table:

Create a view over the Parquet file:
CREATE VIEW people AS SELECT * FROM read_parquet( )
Query the Parquet file:

SELECT * FROM people;

Writing to Parquet Files

DuckDB also has support for writing to Parquet files using the COPY statement syntax. See the COPY Statement page for details, including
all possible parameters for the COPY statement:

Write a query to a snappy compressed Parquet file:

COoPY
(SELECT * FROM tbl)
TO
(FORMAT )3

Write tb1 to a zstd-compressed Parquet file:
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COPY tbl
TO
(FORMAT , CODEC )3

Write a CSV file to an uncompressed Parquet file:

COoPY

TO
(FORMAT , CODEC )3

Write a query to a Parquet file with zstd-compression (same as CODEC) and row group size:

COPY
(FROM generate_series(100_000))
TO
(FORMAT PARQUET, COMPRESSION ZSTD, ROW_GROUP_SIZE 100_000);

LZ4 compression is currently only available in the nightly and source builds:

Write a CSV file to an LZ4_RAW-compressed Parquet file:

COPY
(FROM generate_series(100_000))
TO
(FORMAT PARQUET, COMPRESSION LZ4);

Or:

COPY
(FROM generate_series(100_000))
TO
(FORMAT PARQUET, COMPRESSION LZ4_RAW);

DuckDB's EXPORT command can be used to export an entire database to a series of Parquet files. See the Export statement documentation
for more details:

Export the table contents of the entire database as Parquet:

EXPORT DATABASE (FORMAT PARQUET) ;

Encryption

DuckDB supports reading and writing encrypted Parquet files.

Installing and Loading the Parquet Extension

The support for Parquet files is enabled via extension. The parquet extension is bundled with almost all clients. However, if your client
does not bundle the parquet extension, the extension must be installed and loaded separately:

INSTALL parquet;
LOAD parquet;

Querying Parquet Metadata

Parquet Metadata

The parquet_metadata function can be used to query the metadata contained within a Parquet file, which reveals various internal
details of the Parquet file such as the statistics of the different columns. This can be useful for figuring out what kind of skipping is possible
in Parquet files, or even to obtain a quick overview of what the different columns contain:
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SELECT *
FROM parquet_metadata( )

Below is a table of the columns returned by parquet_metadata.

Field Type

file_name VARCHAR
row_group_id BIGINT
row_group_num_rows BIGINT
row_group_num_columns BIGINT
row_group_bytes BIGINT
column_id BIGINT
file_offset BIGINT
num_values BIGINT
path_in_schema VARCHAR
type VARCHAR
stats_min VARCHAR
stats_max VARCHAR
stats_null_count BIGINT
stats_distinct_count BIGINT
stats_min_value VARCHAR
stats_max_value VARCHAR
compression VARCHAR
encodings VARCHAR
index_page_offset BIGINT

dictionary_page_offset BIGINT
data_page_offset BIGINT
total_compressed_size BIGINT
total_uncompressed_size BIGINT

key_value_metadata MAP (BLOB, BLOB)

Parquet Schema

The parquet_schema function can be used to query the internal schema contained within a Parquet file. Note that this is the schema
asitis contained within the metadata of the Parquet file. If you want to figure out the column names and types contained within a Parquet
file it is easier to use DESCRIBE.

Fetch the column names and column types:

DESCRIBE SELECT * FROM H

Fetch the internal schema of a Parquet file:

SELECT ~*
FROM parquet_schema( )
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Below is a table of the columns returned by parquet_schema.

Field Type

file_name VARCHAR
name VARCHAR
type VARCHAR
type_length VARCHAR

repetition_type VARCHAR
num_children BIGINT
converted_type VARCHAR

scale BIGINT
precision BIGINT
field_1id BIGINT
logical_type VARCHAR

Parquet File Metadata

The parquet_file_metadata function can be used to query file-level metadata such as the format version and the encryption algo-
rithm used:

SELECT =
FROM parquet_file_metadata( )3

Below is a table of the columns returned by parquet_file_metadata.

Field Type
file_name VARCHAR
created_by VARCHAR
num_rows BIGINT
num_row_groups BIGINT
format_version BIGINT
encryption_algorithm VARCHAR

footer_signing_key_metadata VARCHAR

Parquet Key-Value Metadata

The parquet_kv_metadata function can be used to query custom metadata defined as key-value pairs:

SELECT *
FROM parquet_kv_metadata( )

Below is a table of the columns returned by parquet_kv_metadata.
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Field Type

file_name VARCHAR
key BLOB
value BLOB

Parquet Encryption

Starting with version 0.10.0, DuckDB supports reading and writing encrypted Parquet files. DuckDB broadly follows the Parquet Modular
Encryption specification with some limitations.

Reading and Writing Encrypted Files

Using the PRAGMA add_parquet_key function, named encryption keys of 128, 192, or 256 bits can be added to a session. These keys
are stored in-memory:

PRAGMA add_parquet_key ( ) )
PRAGMA add_parquet_key ( , )5
PRAGMA add_parquet_key( , )

Writing Encrypted Parquet Files

After specifying the key (e.g., key256), files can be encrypted as follows:

COPY tbl TO (ENCRYPTION_CONFIG {footer_key 1)
Reading Encrpyted Parquet Files

An encrypted Parquet file using a specific key (e.g., key256), can then be read as follows:

COPY tbl FROM (ENCRYPTION_CONFIG {footer_key IDH

Or:

SELECT ~*

FROM read_parquet( , encryption_config = {footer_key DN
Limitations

DuckDB's Parquet encryption currently has the following limitations.

1. Itis not compatible with the encryption of, e.g., PyArrow, until the missing details are implemented.

2. DuckDB encrypts the footer and all columns using the footer_key. The Parquet specification allows encryption of individual
columns with different keys, e.g.:

COPY tbl TO
(ENCRYPTION_CONFIG {
footer_key s
column_keys: {key256: [ s 13}
1)

However, this is unsupported at the moment and will cause an error to be thrown (for now):

Not implemented Error: Parquet encryption_config column_keys not yet implemented
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Performance Implications

Note that encryption has some performance implications. Without encryption, reading/writing the 1ine-item table from TPC-H at SF1,
which is 6M rows and 15 columns, from/to a Parquet file takes 0.26 and 0.99 seconds, respectively. With encryption, this takes 0.64 and 2.21
seconds, both approximately 2.5 slower than the unencrypted version.

Parquet Tips

Below is a collection of tips to help when dealing with Parquet files.

Tips for Reading Parquet Files

Use union_by_name When Loading Files with Different Schemas

The union_by_name option can be used to unify the schema of files that have different or missing columns. For files that do not have
certain columns, NULL values are filled in:

SELECT *
FROM read_parquet( , union_by_name = true);

Tips for Writing Parquet Files

Enabling PER_THREAD_OUTPUT

If the final number of Parquet files is not important, writing one file per thread can significantly improve performance. Using a glob pattern
upon read or a Hive partitioning structure are good ways to transparently handle multiple files:

COPY
(FROM generate_series(10_000_000))
TO
(FORMAT PARQUET, PER_THREAD_OUTPUT true);

Selecting a ROW_GROUP_SIZE

The ROW_GROUP_SIZE parameter specifies the minimum number of rows in a Parquet row group, with a minimum value equal to
DuckDB's vector size (currently 2048, but adjustable when compiling DuckDB), and a default of 122,880. A Parquet row group is a partition
of rows, consisting of a column chunk for each column in the dataset.

Compression algorithms are only applied per row group, so the larger the row group size, the more opportunities to compress the data.
DuckDB can read Parquet row groups in parallel even within the same file and uses predicate pushdown to only scan the row groups whose
metadata ranges match the WHERE clause of the query. However there is some overhead associated with reading the metadata in each
group. A good approach would be to ensure that within each file, the total number of row groups is at least as large as the number of CPU
threads used to query that file. More row groups beyond the thread count would improve the speed of highly selective queries, but slow
down queries that must scan the whole file like aggregations.

To write a query to a Parquet file with a different row group size, run:

COPY
(FROM generate_series(100_000))
TO
(FORMAT PARQUET, ROW_GROUP_SIZE 100_000);

See the Performance Guide on file formats for more tips.
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Hive Partitioning

Examples

Read data from a Hive partitioned data set:

SELECT * FROM read_parquet( , hive_partitioning = true);

Write a table to a Hive partitioned data set:

COPY orders TO (FORMAT PARQUET, PARTITION_BY (year, month));

Hive Partitioning

Hive partitioning is a partitioning strategy that is used to split a table into multiple files based on partition keys. The files are organized
into folders. Within each folder, the partition key has a value that is determined by the name of the folder.

Below is an example of a Hive partitioned file hierarchy. The files are partitioned on two keys (year and month).

orders
— year=2021
month=1
filel.parquet
file2.parquet
month=2
L file3.parquet
— year=2022
month=11

file4.parquet
file5.parquet
month=12
— file6.parquet

Files stored in this hierarchy can be read using the hive_partitioningflag.

SELECT =
FROM read_parquet( , hive_partitioning = true);

When we specify the hive_partitioning flag, the values of the columns will be read from the directories.

Filter Pushdown

Filters on the partition keys are automatically pushed down into the files. This way the system skips reading files that are not necessary to
answer a query. For example, consider the following query on the above dataset:

SELECT *
FROM read_parquet( , hive_partitioning = true)
WHERE year = 2022 AND month = 11;

When executing this query, only the following files will be read:
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orders
L— year=2022
L— month=11
file4.parquet
file5.parquet

Autodetection

By default the system tries to infer if the provided files are in a hive partitioned hierarchy. And if so, the hive_partitioning flag
is enabled automatically. The autodetection will look at the names of the folders and search fora 'key' = 'value' pattern. This
behaviour can be overridden by setting the hive_partitioning flag manually.

Hive Types

hive_types is a way to specify the logical types of the hive partitions in a struct:

SELECT «*
FROM read_parquet(

b
hive_partitioning = true,
hive_types = { DATE, BIGINT}
)3

hive_types will be autodetected for the following types: DATE, TIMESTAMP and BIGINT. To switch off the autodetection, the flag
hive_types_autocast = 0canbeset.

Writing Partitioned Files

See the Partitioned Writes section.

Partitioned Writes

Examples

Write a table to a Hive partitioned data set of Parquet files:

COPY orders TO (FORMAT PARQUET, PARTITION_BY (year, month));

Write a table to a Hive partitioned data set of CSV files, allowing overwrites:

COPY orders TO (FORMAT CSV, PARTITION_BY (year, month), OVERWRITE_OR_IGNORE 1);

Partitioned Writes

When the partition_by clauseis specified for the COPY statement, the files are written in a Hive partitioned folder hierarchy. The target
is the name of the root directory (in the example above: orders). The files are written in-order in the file hierarchy. Currently, one file is
written per thread to each directory.

orders
year=2021
month=1
data_1l.parquet
data_2.parquet
month=2

48



DuckDB Documentation

L__ L data_1l.parquet
year=2022
month=11
data_1l.parquet
data_2.parquet
month=12
L data_1l.parquet

The values of the partitions are automatically extracted from the data. Note that it can be very expensive to write many partitions as many
files will be created. The ideal partition count depends on how large your data set is.

Best practice. Writing data into many small partitions is expensive. It is generally recommended to have at least 100MB of data per

partition.

Overwriting

By default the partitioned write will not allow overwriting existing directories. Use the OVERWRITE_OR_IGNORE option to allow overwrit-
ing an existing directory.

Filename Pattern

By default, files will be named data_0.parquet ordata_0.csv. With the flag FILENAME _PATTERN a pattern with {7} or {uuid}
can be defined to create specific filenames:

« {1} will be replaced by an index
» {uuid} will be replaced by a 128 bits long UUID

Write a table to a Hive partitioned data set of .parquet files, with an index in the filename:

COPY orders TO
(FORMAT PARQUET, PARTITION_BY (year, month), OVERWRITE_OR_IGNORE, FILENAME_PATTERN "orders_{i}");

Write a table to a Hive partitioned data set of .parquet files, with unique filenames:

COPY orders TO
(FORMAT PARQUET, PARTITION_BY (year, month), OVERWRITE_OR_IGNORE, FILENAME_PATTERN "file_{uuid}");
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Appender

The Appender can be used to load bulk data into a DuckDB database. It is currently available in the C, C++, Go, Java, and Rust APIs. The
Appender is tied to a connection, and will use the transaction context of that connection when appending. An Appender always appends
to a single table in the database file.

In the C++ API, the Appender works as follows:

DuckDB db;
Connection con(db);

con.Query ( )5
Appender appender (con, )

The AppendRow function is the easiest way of appending data. It uses recursive templates to allow you to put all the values of a single row
within one function call, as follows:

appender .AppendRow (1, )

Rows can also be individually constructed using the BeginRow, EndRow and Append methods. This is done internally by AppendRow,
and hence has the same performance characteristics.

appender .BeginRow() ;
appender.Append<int32_t>(2);
appender .Append<string>( )
appender.EndRow () ;

Any values added to the Appender are cached prior to being inserted into the database system for performance reasons. That means that,
while appending, the rows might not be immediately visible in the system. The cache is automatically flushed when the Appender goes
out of scope or when appender.Close () is called. The cache can also be manually flushed using the appender. Flush () method.
After either Flush or Close is called, all the data has been written to the database system.

Date, Time and Timestamps

While numbers and strings are rather self-explanatory, dates, times and timestamps require some explanation. They can be directly ap-
pended using the methods provided by duckdb: : Date, duckdb: : Time or duckdb: : Timestamp. They can also be appended using
theinternal duckdb: : Value type, however, this adds some additional overheads and should be avoided if possible.

Below is a short example:

con.Query ( )5
Appender appender (con, )

appender . AppendRow (

Date::FromDate (1992, 1, 1),

Time::FromTime(1, 1, 1, 0),

Timestamp: :FromDatetime(Date: :FromDate (1992, 1, 1), Time::FromTime(l, 1, 1, 0))
)

appender . AppendRow (
Value: :DATE(1992, 1, 1),
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Value::TIME(1, 1, 1, 0),
Value::TIMESTAMP (1992, 1, 1, 1, 1, 1, 0)
)3

Commit Frequency

By default, the appender performs a commits every 204,800 rows. You can change this by explicitly using transactions and surrounding
your batches of AppendRow calls by BEGIN TRANSACTION and COMMIT statements.

Handling Constraint Violations

If the Appender encounters a PRIMARY KEY conflict or a UNIQUE constraint violation, it fails and returns the following error:

Constraint Error: PRIMARY KEY or UNIQUE constraint violated: duplicate key "..."

In this case, the entire append operation fails and no rows are inserted.

Appender Support in Other Clients

The Appender is also available in the following client APIs:

« C

* Go

« JDBC (Java)
» Rust
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INSERT Statements

INSERT statements are the standard way of loading data into a relational database. When using INSERT statements, the values are
supplied row-by-row. While simple, there is significant overhead involved in parsing and processing individual INSERT statements. This
makes lots of individual row-by-row insertions very inefficient for bulk insertion.

Best practice. As a rule-of-thumb, avoid using lots of individual row-by-row INSERT statements when inserting more than a few
rows (i.e., avoid using INSERT statements as part of a loop). When bulk inserting data, try to maximize the amount of data that is
inserted per statement.

If you must use INSERT statements to load data in a loop, avoid executing the statements in auto-commit mode. After every commit,
the database is required to sync the changes made to disk to ensure no data is lost. In auto-commit mode every single statement will be
wrapped in a separate transaction, meaning fsync will be called for every statement. This is typically unnecessary when bulk loading and
will significantly slow down your program.

Tip. If you absolutely must use INSERT statements in a loop to load data, wrap them in calls to BEGIN TRANSACTION and
COMMIT.

Syntax

An example of using INSERT INTO to load data in a table is as follows:

CREATE TABLE people (id INTEGER, name VARCHAR);
INSERT INTO people VALUES (1, ), (2, )

For a more detailed description together with syntax diagram can be found, see the page on the INSERT statement.
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Client APIs
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Client APIs Overview

There are various client APIs for DuckDB:

- C

o C++

+ Go by marcboeker
» Java

« Julia

» Node.js

« Python

R

* Rust

« WebAssembly/Wasm
« ADBCAPI

« ODBCAPI

Additionally, there is a standalone Command Line Interface (CLI) client.

There are also contributed third-party DuckDB wrappers, which currently do not have an official documentation page:

« C# by Giorgi

+ Common Lisp by ak-coram
« Crystal by amauryt

« Ruby by suketa

« Zig by karlseguin
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Overview

DuckDB implements a custom C API modelled somewhat following the SQLite C API. The API is contained in the duckdb . h header. Con-
tinue to Startup & Shutdown to get started, or check out the Full APl overview.

We also provide a SQLite APl wrapper which means that if your applications is programmed against the SQLite C API, you can re-link to
DuckDB and it should continue working. See the sqlite_api_wrapper folderin our source repository for more information.

Installation

The DuckDB C API can be installed as part of the 1ibduckdb packages. Please see the installation page for details.

Startup & Shutdown

To use DuckDB, you must firstinitialize a duckdb_database handle using duckdb_open (). duckdb_open () takes as parameter the
database file to read and write from. The special value NULL (nullptr) can be used to create an in-memory database. Note that for an
in-memory database no data is persisted to disk (i.e., all data is lost when you exit the process).

With the duckdb_database handle, you can create one or many duckdb_connectionusingduckdb_connect (). Whileindividual
connections are thread-safe, they will be locked during querying. It is therefore recommended that each thread uses its own connection
to allow for the best parallel performance.

All duckdb_connections have to explicitly be disconnected with duckdb_disconnect () and the duckdb_database has to be
explicitly closed with duckdb_close () to avoid memory and file handle leaking.

Example

duckdb_database db;
duckdb_connection con;

if (duckdb_open(NULL, &db) == DuckDBError) {

}
if (duckdb_connect(db, &con) == DuckDBError) {

}

duckdb_disconnect(&con) ;
duckdb_close(&db) ;
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API Reference

duckdb_state duckdb_open(const char *path, duckdb_database *out_database);

duckdb_state duckdb_open_ext(const char *path, duckdb_database *out_database, duckdb_config config, char
x*xout_error) ;

void duckdb_close(duckdb_database *database);

duckdb_state duckdb_connect(duckdb_database database, duckdb_connection *out_connection);

void duckdb_interrupt(duckdb_connection connection);

duckdb_query_progress_type duckdb_query_progress(duckdb_connection connection);

void duckdb_disconnect(duckdb_connection *connection);

const char *duckdb_1library_version();

duckdb_open

Creates a new database or opens an existing database file stored at the given path. If no path is given a new in-memory database is created
instead. The instantiated database should be closed with 'duckdb_close'.

Syntax

duckdb_state duckdb_open(
const char *path,
duckdb_database *out_database
)5

Parameters

« path

Path to the database file on disk, or nul1lptr or :memory: to open anin-memory database.
« out_database

The result database object.
* returns

DuckDBSuccess on success or DuckDBError on failure.

duckdb_open_ext

Extended version of duckdb_open. Creates a new database or opens an existing database file stored at the given path. The instantiated
database should be closed with 'duckdb_close'.

Syntax

duckdb_state duckdb_open_ext(
const char #*path,
duckdb_database *out_database,
duckdb_config config,
char **out_error

)
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Parameters

+ path
Path to the database file on disk, or nul1lptr or :memory: to open anin-memory database.
« out_database
The result database object.
+ config
(Optional) configuration used to start up the database system.
« out_error

If set and the function returns DuckDBError, this will contain the reason why the start-up failed. Note that the error must be freed using
duckdb_free.

« returns

DuckDBSuccess on success or DuckDBError on failure.

duckdb_close

Closes the specified database and de-allocates all memory allocated for that database. This should be called after you are done with any
database allocated through duckdb_open or duckdb_open_ext. Note that failing to call duckdb_close (in case of e.g., a program
crash) will not cause data corruption. Still, it is recommended to always correctly close a database object after you are done with it.

Syntax

void duckdb_close(
duckdb_database *database

)3

Parameters

- database

The database object to shut down.

duckdb_connect

Opens a connection to a database. Connections are required to query the database, and store transactional state associated with the
connection. The instantiated connection should be closed using 'duckdb_disconnect'.

Syntax

duckdb_state duckdb_connect(
duckdb_database database,
duckdb_connection *out_connection

)3
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Parameters

» database
The database file to connect to.
« out_connection
The result connection object.

« returns

DuckDBSuccess on success or DuckDBError on failure.

duckdb_interrupt

Interrupt running query

Syntax

void duckdb_interrupt(
duckdb_connection connection

)5

Parameters

« connection

The connection to interrupt

duckdb_query_progress

Get progress of the running query

Syntax

duckdb_query_progress_type duckdb_query_progress(

duckdb_connection connection

)5

Parameters

+ connection
The working connection
* returns

-1if no progress or a percentage of the progress

duckdb_disconnect

Closes the specified connection and de-allocates all memory allocated for that connection.

62



DuckDB Documentation

Syntax

void duckdb_disconnect(
duckdb_connection *connection

)5

Parameters

« connection

The connection to close.

duckdb_1library_version

Returns the version of the linked DuckDB, with a version postfix for dev versions

Usually used for developing C extensions that must return this for a compatibility check.

Syntax

const char *duckdb_1library_version(

)5

Configuration

Configuration options can be provided to change different settings of the database system. Note that many of these settings can be changed
later on using PRAGMA statements as well. The configuration object should be created, filled with values and passed to duckdb_open_
ext.

Example

duckdb_database db;

duckdb_config config;

if (duckdb_create_config(&config) == DuckDBError) {

}

duckdb_set_config(config, s )
duckdb_set_config(config, s )
duckdb_set_config(config, s )
duckdb_set_config(config, s )

if (duckdb_open_ext(NULL, &db, config, NULL) == DuckDBError) {

}

duckdb_destroy_config(&config);

duckdb_close(&db) ;
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API Reference

duckdb_state duckdb_create_config(duckdb_config *out_config);

size_t duckdb_config_count();

duckdb_state duckdb_get_config_flag(size_t index, const char **out_name, const char **out_description);
duckdb_state duckdb_set_config(duckdb_config config, const char *name, const char *option);

void duckdb_destroy_config(duckdb_config *config);

duckdb_create_config

Initializes an empty configuration object that can be used to provide start-up options for the DuckDB instance through duckdb_open_
ext. The duckdb_config must be destroyed using 'duckdb_destroy_config'

This will always succeed unless there is a malloc failure.

Syntax
duckdb_state duckdb_create_config(

duckdb_config *out_config
)5

Parameters

« out_config
The result configuration object.
* returns

DuckDBSuccess on success or DuckDBError on failure.

duckdb_config_count
This returns the total amount of configuration options available for usage with duckdb_get_config_flag.

This should not be called in a loop as it internally loops over all the options.

Syntax

size_t duckdb_config_count(
)3
Parameters

« returns

The amount of config options available.

duckdb_get_config_flag

Obtains a human-readable name and description of a specific configuration option. This can be used to e.g. display configuration options.
This will succeed unless index is out of range (i.e., >= duckdb_config_count).

The result name or description MUST NOT be freed.
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Syntax

duckdb_state duckdb_get_config_flag(
size_t 1index,
const char **xout_name,
const char **out_description

)5

Parameters

+ index
The index of the configuration option (between 0 and duckdb_config_count)
« out_name
A name of the configuration flag.
« out_description
A description of the configuration flag.
* returns

DuckDBSuccess on success or DuckDBError on failure.

duckdb_set_config

Sets the specified option for the specified configuration. The configuration option is indicated by name. To obtain a list of config options,
seeduckdb_get_config_flag.

In the source code, configuration options are defined in config. cpp.

This can fail if either the name is invalid, or if the value provided for the option is invalid.

Syntax

duckdb_state duckdb_set_config(
duckdb_config config,
const char *name,
const char *option

)5

Parameters

« duckdb_config
The configuration object to set the option on.
+ name
The name of the configuration flag to set.
« option
The value to set the configuration flag to.
* returns

DuckDBSuccess on success or DuckDBError on failure.
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duckdb_destroy_config

Destroys the specified configuration object and de-allocates all memory allocated for the object.

Syntax

void duckdb_destroy_config(
duckdb_config *config
)3

Parameters

« config

The configuration object to destroy.

Query

The duckdb_query method allows SQL queries to be run in DuckDB from C. This method takes two parameters, a (null-terminated) SQL
query string and a duckdb_result result pointer. The result pointer may be NULL if the application is not interested in the result set
or if the query produces no result. After the result is consumed, the duckdb_destroy_result method should be used to clean up the
result.

Elements can be extracted from the duckdb_result object using a variety of methods. The duckdb_column_count and duckdb_
row_count methods can be used to extract the number of columns and the number of rows, respectively. duckdb_column_name and
duckdb_column_type can be used to extract the names and types of individual columns.

Example

duckdb_state state;
duckdb_result result;

state = duckdb_query(con, , NULL);
if (state == DuckDBError) {

}

state = duckdb_query(con, , NULL);
if (state == DuckDBError) {

}

state = duckdb_query(con, , &result);
if (state == DuckDBError) {

1
J

duckdb_destroy_result(&result) ;
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Value Extraction

Values can be extracted using either the duckdb_column_data/duckdb_nullmask_data functions, or using the duckdb_value
convenience functions. The duckdb_column_data/duckdb_nullmask_data functions directly hand you a pointer to the result
arrays in columnar format, and can therefore be very fast. The duckdb_value functions perform bounds- and type-checking, and will
automatically cast values to the desired type. This makes them more convenient and easier to use, at the expense of being slower.

See the Types page for more information.

For optimal performance, use duckdb_column_dataand duckdb_nullmask_data to extract data from the query result. The
duckdb_value functions perform internal type-checking, bounds-checking and casting which makes them slower.

duckdb_value

Below is an example that prints the above result to CSV format using the duckdb_value_varchar function. Note that the function is
generic: we do not need to know about the types of the individual result columns.

idx_t row_count = duckdb_row_count(&result);
idx_t column_count = duckdb_column_count(&result);
for (idx_t row = 0; row < row_count; row++) {
for (idx_t col = 0; col < column_count; col++) {
if (col > 0) printf( )3
auto str_val = duckdb_value_varchar(&result, col, row);
printf("%s", str_val);
duckdb_free(str_val):
}
printf("\n");

duckdb_column_data

Below is an example that prints the above result to CSV format using the duckdb_column_data function. Note that the function is NOT
generic: we do need to know exactly what the types of the result columns are.

int32_t *i_data = (int32_t %) duckdb_column_data(&result, 0);
int32_t *j_data = (int32_t *) duckdb_column_data(&result, 1);
bool *i_mask = duckdb_nullmask_data(&result, 0);
bool *j_mask = duckdb_nullmask_data(&result, 1);
idx_t row_count = duckdb_row_count(&result);
for (idx_t row = 0; row < row_count; row++) {

if (di_mask[row]) {

printf( )
} else {

printf("%d", di_datalrow]):
}
printf( )
if (j_mask[row]) {

printf( )
} else {

printf("%d", j_datalrow]):
}

printf("\n");

Warning. When using duckdb_column_data, be careful that the type matches exactly what you expect it to be. As the code
directly accesses an internal array, there is no type-checking. Accessinga DUCKDB_TYPE_INTEGER column as if it was a DUCKDB_
TYPE_BIGINT column will provide unpredictable results!
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API Reference

duckdb_state duckdb_query(duckdb_connection connection, const char *query, duckdb_result *out_result);
void duckdb_destroy_result(duckdb_result *result);

const char *duckdb_column_name (duckdb_result *result, idx_t col);

duckdb_type duckdb_column_type(duckdb_result *result, +idx_t col);
duckdb_statement_type duckdb_result_statement_type(duckdb_result result);
duckdb_logical_type duckdb_column_logical_type(duckdb_result *result, idx_t col);
idx_t duckdb_column_count(duckdb_result *result);

idx_t duckdb_row_count(duckdb_result *result);

idx_t duckdb_rows_changed(duckdb_result *result);

void *duckdb_column_data(duckdb_result *result, +didx_t col);

bool *duckdb_nullmask_data(duckdb_result *result, idx_t col);

const char *duckdb_result_error(duckdb_result *result);

duckdb_query

Executes a SQL query within a connection and stores the full (materialized) result in the out_result pointer. If the query fails to execute,
DuckDBError is returned and the error message can be retrieved by calling duckdb_result_error.

Note that after running duckdb_query, duckdb_destroy_result must be called on the result object even if the query fails, other-
wise the error stored within the result will not be freed correctly.

Syntax

duckdb_state duckdb_query (
duckdb_connection connection,
const char *query,
duckdb_result *out_result

)5

Parameters

+ connection
The connection to perform the query in.
« query
The SQL query to run.
« out_result
The query result.
* returns

DuckDBSuccess on success or DuckDBError on failure.

duckdb_destroy_result

Closes the result and de-allocates all memory allocated for that connection.

Syntax

void duckdb_destroy_result(
duckdb_result *result

)5

68



DuckDB Documentation

Parameters

« result

The result to destroy.

duckdb_column_name

Returns the column name of the specified column. The result should not need to be freed; the column names will automatically be de-
stroyed when the result is destroyed.

Returns NULL if the column is out of range.

Syntax

const char *duckdb_column_name (
duckdb_result *result,
idx_t col

)5

Parameters

» result

The result object to fetch the column name from.
+ col

The column index.
* returns

The column name of the specified column.

duckdb_column_type

Returns the column type of the specified column.

Returns DUCKDB_TYPE_INVALID if the column is out of range.

Syntax

duckdb_type duckdb_column_type(
duckdb_result *result,
idx_t col

)5

Parameters

+ result
The result object to fetch the column type from.
« col

The column index.

69



DuckDB Documentation

« returns

The column type of the specified column.

duckdb_result_statement_type

Returns the statement type of the statement that was executed

Syntax

duckdb_statement_type duckdb_result_statement_type(
duckdb_result result
)5

Parameters

+ result
The result object to fetch the statement type from.
« returns

duckdb_statement_type value or DUCKDB_STATEMENT_TYPE_INVALID

duckdb_column_logical_type

Returns the logical column type of the specified column.
The return type of this call should be destroyed with duckdb_destroy_logical_type.

Returns NULL if the column is out of range.

Syntax

duckdb_logical_type duckdb_column_logical_type(
duckdb_result *result,
idx_t col

)5

Parameters

s result

The result object to fetch the column type from.
+ col

The column index.
* returns

The logical column type of the specified column.

duckdb_column_count

Returns the number of columns present in a the result object.
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Syntax

idx_t duckdb_column_count(
duckdb_result *result
)5

Parameters

« result
The result object.
« returns

The number of columns present in the result object.

duckdb_row_count

DEPRECATION NOTICE: This method is scheduled for removal in a future release.

Returns the number of rows present in the result object.

Syntax

idx_t duckdb_row_count(
duckdb_result *result

)5

Parameters

« result
The result object.
« returns

The number of rows present in the result object.

duckdb_rows_changed

Returns the number of rows changed by the query stored in the result. This is relevant only for INSERT/UPDATE/DELETE queries. For other
queries the rows_changed will be 0.

Syntax

idx_t duckdb_rows_changed(
duckdb_result *result

)5

Parameters

+ result
The result object.
+ returns

The number of rows changed.
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duckdb_column_data

DEPRECATED: Prefer using duckdb_result_get_chunkinstead.
Returns the data of a specific column of a result in columnar format.

The function returns a dense array which contains the result data. The exact type stored in the array depends on the corresponding duckdb_
type (as provided by duckdb_column_type). For the exact type by which the data should be accessed, see the comments in the types
section or the DUCKDB_TYPE enum.

For example, for a column of type DUCKDB_TYPE_INTEGER, rows can be accessed in the following manner:

int32_t *data = (int32_t *) duckdb_column_data(&result, 0);
printf( %d: %d\n", row, datalrow]);

Syntax

void *duckdb_column_data(
duckdb_result *result,
idx_t col

)5

Parameters

» result

The result object to fetch the column data from.
« col

The column index.
+ returns

The column data of the specified column.

duckdb_nullmask_data

DEPRECATED: Prefer using duckdb_result_get_chunk instead.

Returns the nullmask of a specific column of a result in columnar format. The nullmask indicates for every row whether or not the corre-
sponding row is NULL. If a row is NULL, the values present in the array provided by duckdb_column_data are undefined.

int32_t *data = (int32_t *) duckdb_column_data(&result, 0);
bool *nullmask = duckdb_nullmask_data(&result, 0);
if (nullmask[row]) {

printf( %d \n", row);

} else {

printf( %d: %d\n", row, datalrow]);
}

Syntax

bool *duckdb_nullmask_data(
duckdb_result *result,
idx_t col

)3
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Parameters

+ result

The result object to fetch the nullmask from.
+ col

The column index.
« returns

The nullmask of the specified column.

duckdb_result_error

Returns the error message contained within the result. The error is only set if duckdb_query returns DuckDBError.

The result of this function must not be freed. It will be cleaned up when duckdb_destroy_resultis called.

Syntax

const char *duckdb_result_error(
duckdb_result *result
)5

Parameters

» result
The result object to fetch the error from.
* returns

The error of the result.

Data Chunks

Data chunks represent a horizontal slice of a table. They hold a number of vectors, that can each hold up to the VECTOR_SIZE rows. The
vector size can be obtained through the duckdb_vector_s1ize function and is configurable, but is usually set to 2048.

Data chunks and vectors are what DuckDB uses natively to store and represent data. For this reason, the data chunk interface is the most
efficient way of interfacing with DuckDB. Be aware, however, that correctly interfacing with DuckDB using the data chunk APl does require
knowledge of DuckDB's internal vector format.

The primary manner of interfacing with data chunks is by obtaining the internal vectors of the data chunk using the duckdb_data_
chunk_get_vector method, and subsequently using the duckdb_vector_get_data and duckdb_vector_get_validity
methods to read the internal data and the validity mask of the vector. For composite types (list and struct vectors), duckdb_Tlist_
vector_get_childand duckdb_struct_vector_get_child should be used to read child vectors.
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API Reference

duckdb_data_chunk duckdb_create_data_chunk(duckdb_logical_type *types, idx_t column_count);

void duckdb_destroy_data_chunk(duckdb_data_chunk *chunk);

void duckdb_data_chunk_reset (duckdb_data_chunk chunk) ;

idx_t duckdb_data_chunk_get_column_count(duckdb_data_chunk chunk) ;

duckdb_vector duckdb_data_chunk_get_vector (duckdb_data_chunk chunk, idx_t col_idx);
idx_t duckdb_data_chunk_get_size(duckdb_data_chunk chunk) ;

void duckdb_data_chunk_set_size(duckdb_data_chunk chunk, idx_t size);

Vector Interface

duckdb_logical_type duckdb_vector_get_column_type(duckdb_vector vector);
void *duckdb_vector_get_data(duckdb_vector vector);

uint64_t *duckdb_vector_get_validity(duckdb_vector vector);

void duckdb_vector_ensure_validity_writable(duckdb_vector vector);

void duckdb_vector_assign_string_element(duckdb_vector vector, idx_t index, const char *str);
void duckdb_vector_assign_string_element_len(duckdb_vector vector, idx_t index, const char #*str, didx_t str_

len);

duckdb_vector duckdb_list_vector_get_child(duckdb_vector vector);

idx_t duckdb_1list_vector_get_size(duckdb_vector vector):

duckdb_state duckdb_list_vector_set_size(duckdb_vector vector, idx_t size);

duckdb_state duckdb_list_vector_reserve(duckdb_vector vector, idx_t required_capacity);

duckdb_vector duckdb_struct_vector_get_child(duckdb_vector vector, idx_t index);
duckdb_vector duckdb_array_vector_get_child(duckdb_vector vector);

Validity Mask Functions

bool duckdb_validity_row_is_valid(uint64_t xvalidity, idx_t row);

void duckdb_validity_set_row_validity(uint64_t xvalidity, idx_t row, bool valid);
void duckdb_validity_set_row_invalid(uint64_t *validity, idx_t row);

void duckdb_validity_set_row_valid(uint64_t *validity, idx_t row);

duckdb_create_data_chunk

Creates an empty DataChunk with the specified set of types.

Note that the result must be destroyed with duckdb_destroy_data_chunk.

Syntax

duckdb_data_chunk duckdb_create_data_chunk(
duckdb_logical_type *types,
idx_t column_count

)

Parameters

* types

An array of types of the data chunk.
« column_count

The number of columns.
* returns

The data chunk.
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duckdb_destroy_data_chunk

Destroys the data chunk and de-allocates all memory allocated for that chunk.

Syntax

void duckdb_destroy_data_chunk(
duckdb_data_chunk *chunk

)5

Parameters

« chunk

The data chunk to destroy.

duckdb_data_chunk_reset

Resets a data chunk, clearing the validity masks and setting the cardinality of the data chunk to 0.

Syntax

void duckdb_data_chunk_reset(
duckdb_data_chunk chunk
)3

Parameters

« chunk

The data chunk to reset.

duckdb_data_chunk_get_column_count

Retrieves the number of columns in a data chunk.

Syntax

idx_t duckdb_data_chunk_get_column_count(
duckdb_data_chunk chunk
)5

Parameters

» chunk
The data chunk to get the data from
* returns

The number of columns in the data chunk
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duckdb_data_chunk_get_vector

Retrieves the vector at the specified column index in the data chunk.

The pointer to the vector is valid for as long as the chunk is alive. It does NOT need to be destroyed.

Syntax
duckdb_vector duckdb_data_chunk_get_vector(
duckdb_data_chunk chunk,

idx_t col_idx

)3

Parameters

+ chunk
The data chunk to get the data from
* returns

The vector

duckdb_data_chunk_get_size

Retrieves the current number of tuples in a data chunk.

Syntax
idx_t duckdb_data_chunk_get_size(

duckdb_data_chunk chunk
)5

Parameters

« chunk
The data chunk to get the data from
« returns

The number of tuples in the data chunk

duckdb_data_chunk_set_s1ize

Sets the current number of tuples in a data chunk.

Syntax

void duckdb_data_chunk_set_size(
duckdb_data_chunk chunk,
idx_t size

)3
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Parameters

« chunk
The data chunk to set the size in
« size

The number of tuples in the data chunk

duckdb_vector_get_column_type

Retrieves the column type of the specified vector.

The result must be destroyed with duckdb_destroy_logical_type.

Syntax

duckdb_logical_type duckdb_vector_get_column_type(
duckdb_vector vector

)5

Parameters

« vector
The vector get the data from
* returns

The type of the vector

duckdb_vector_get_data

Retrieves the data pointer of the vector.

The data pointer can be used to read or write values from the vector. How to read or write values depends on the type of the vector.

Syntax

void *duckdb_vector_get_data(
duckdb_vector vector

)3

Parameters

« vector
The vector to get the data from
* returns

The data pointer
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duckdb_vector_get_validity

Retrieves the validity mask pointer of the specified vector.
If all values are valid, this function MIGHT return NULL!

Thevalidity maskis a bitset that signifies null-ness within the data chunk. Itis a series of uint64_t values, where each uint64_t value contains
validity for 64 tuples. The bit is set to 1 if the value is valid (i.e., not NULL) or 0 if the value is invalid (i.e., NULL).

Validity of a specific value can be obtained like this:
idx_t entry_idx =row_idx / 64; idx_t idx_in_entry = row_idx % 64; bool is_valid = validity_mask[entry_idx] & (1 « idx_in_entry);

Alternatively, the (slower) duckdb_validity_row_is_valid function can be used.

Syntax

uint64_t *duckdb_vector_get_validity(
duckdb_vector vector

)5

Parameters

« vector
The vector to get the data from
* returns

The pointer to the validity mask, or NULL if no validity mask is present

duckdb_vector_ensure_validity_writable

Ensures the validity mask is writable by allocating it.

After this function is called, duckdb_vector_get_validity will ALWAYS return non-NULL. This allows null values to be written to the
vector, regardless of whether a validity mask was present before.

Syntax

void duckdb_vector_ensure_validity_writable(
duckdb_vector vector

)3

Parameters

« vector

The vector to alter

duckdb_vector_assignh_string_element

Assigns a string element in the vector at the specified location.
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Syntax

void duckdb_vector_assign_string_element(
duckdb_vector vector,
idx_t dindex,
const char *str

)5

Parameters

« vector

The vector to alter
+ index

The row position in the vector to assign the string to
e Sstr

The null-terminated string

duckdb_vector_assign_string_element_1len

Assigns a string element in the vector at the specified location. You may also use this function to assign BLOBs.

Syntax

void duckdb_vector_assign_string_element_len(
duckdb_vector vector,
idx_t dindex,
const char =*str,
idx_t str_len
)5

Parameters

« vector
The vector to alter
+ index
The row position in the vector to assign the string to
o str
The string
+ str_len

The length of the string (in bytes)

duckdb_1list_vector_get_child

Retrieves the child vector of a list vector.

The resulting vector is valid as long as the parent vector is valid.
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Syntax
duckdb_vector duckdb_list_vector_get_child(

duckdb_vector vector

)5

Parameters

« vector
The vector
« returns

The child vector

duckdb_1list_vector_get_size

Returns the size of the child vector of the list.

Syntax
idx_t duckdb_1list_vector_get_size(

duckdb_vector vector

)5

Parameters

« vector
The vector
« returns

The size of the child list

duckdb_1l1ist_vector_set_size

Sets the total size of the underlying child-vector of a list vector.

Syntax

duckdb_state duckdb_1list_vector_set_size(
duckdb_vector vector,
idx_t size

)5

Parameters

« vector
The list vector.

. size
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The size of the child list.
« returns

The duckdb state. Returns DuckDBError if the vector is nullptr.

duckdb_1l1ist_vector_reserve

Sets the total capacity of the underlying child-vector of a list.

Syntax

duckdb_state duckdb_Tlist_vector_reserve(
duckdb_vector vector,
idx_t required_capacity

)5

Parameters

* vector
The list vector.

» required_capacity
the total capacity to reserve.

* return

The duckdb state. Returns DuckDBError if the vector is nullptr.

duckdb_struct_vector_get_child

Retrieves the child vector of a struct vector.

The resulting vector is valid as long as the parent vector is valid.

Syntax

duckdb_vector duckdb_struct_vector_get_child(
duckdb_vector vector,
idx_t index

)5

Parameters

« vector
The vector

+ index
The child index

*« returns

The child vector
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duckdb_array_vector_get_child

Retrieves the child vector of a array vector.

The resulting vector is valid as long as the parent vector is valid. The resulting vector has the size of the parent vector multiplied by the
array size.

Syntax

duckdb_vector duckdb_array_vector_get_child(
duckdb_vector vector

)5

Parameters

*« vector
The vector
*« returns

The child vector

duckdb_validity_row_is_valid

Returns whether or not a row is valid (i.e., not NULL) in the given validity mask.

Syntax

bool duckdb_validity_row_is_valid(
uint64_t xvalidity,
idx_t row

)5

Parameters

« validity

The validity mask, as obtained through duckdb_vector_get_validity
. row

The row index
« returns

true if the row is valid, false otherwise

duckdb_validity_set_row_validity

In a validity mask, sets a specific row to either valid or invalid.

Note that duckdb_vector_ensure_validity_writable should be called before calling duckdb_vector_get_validity,to
ensure that there is a validity mask to write to.
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Syntax

void duckdb_validity_set_row_validity(
uint64_t xvalidity,
idx_t row,
bool valid

)

Parameters

« validity

The validity mask, as obtained through duckdb_vector_get_validity.
s row

The row index
» valid

Whether or not to set the row to valid, or invalid

duckdb_validity_set_row_1invalid

In a validity mask, sets a specific row to invalid.

Equivalentto duckdb_validity_set_row_validity with valid set to false.

Syntax

void duckdb_validity_set_row_invalid(
uint64_t xvalidity,
idx_t row

)5

Parameters

« validity
The validity mask
« row

The row index

duckdb_validity_set_row_valid

In a validity mask, sets a specific row to valid.

Equivalent to duckdb_validity_set_row_validity withvalid set to true.

Syntax

void duckdb_validity_set_row_valid(
uint64_t *validity,
idx_t row

)5
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Parameters

« validity
The validity mask
. row

The row index

Values

The value class represents a single value of any type.

API Reference

void duckdb_destroy_value(duckdb_value *value);

duckdb_value duckdb_create_varchar(const char xtext);

duckdb_value duckdb_create_varchar_length(const char *text, idx_t length);

duckdb_value duckdb_create_int64(int64_t val);

duckdb_value duckdb_create_struct_value(duckdb_logical_type type, duckdb_value *values);

duckdb_value duckdb_create_list_value(duckdb_logical_type type, duckdb_value *values, idx_t value_count);
duckdb_value duckdb_create_array_value(duckdb_logical_type type, duckdb_value xvalues, idx_t value_count);

char *duckdb_get_varchar (duckdb_value value);
int64_t duckdb_get_int64(duckdb_value value);

duckdb_destroy_value

Destroys the value and de-allocates all memory allocated for that type.

Syntax

void duckdb_destroy_value(
duckdb_value *value

)5

Parameters

« value

The value to destroy.

duckdb_create_varchar

Creates a value from a null-terminated string

Syntax

duckdb_value duckdb_create_varchar(
const char *text

)5
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Parameters

+ value
The null-terminated string

« returns

The value. This must be destroyed with duckdb_destroy_value.

duckdb_create_varchar_length

Creates a value from a string

Syntax

duckdb_value duckdb_create_varchar_length(
const char *text,
idx_t length

)5

Parameters

+ value
The text
» length
The length of the text

« returns

The value. This must be destroyed with duckdb_destroy_value.

duckdb_create_int64

Creates a value from an int64

Syntax
duckdb_value duckdb_create_int64(

int64_t val
)5

Parameters

+ value
The bigint value

« returns

The value. This must be destroyed with duckdb_destroy_value.
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duckdb_create_struct_value

Creates a struct value from a type and an array of values

Syntax

duckdb_value duckdb_create_struct_value(
duckdb_logical_type type,
duckdb_value *values

)5

Parameters

* type

The type of the struct
+ values

The values for the struct fields
* returns

The value. This must be destroyed with duckdb_destroy_value.

duckdb_create_list_value

Creates a list value from a type and an array of values of length value_count

Syntax

duckdb_value duckdb_create_list_value(
duckdb_logical_type type,
duckdb_value *values,
idx_t value_count

)5

Parameters

* type
The type of the list
+ values
The values for the list
« value_count
The number of values in the list
* returns

The value. This must be destroyed with duckdb_destroy_value.
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duckdb_create_array_value

Creates a array value from a type and an array of values of length value_count

Syntax

duckdb_value duckdb_create_array_value(
duckdb_logical_type type,
duckdb_value *values,
idx_t value_count

)5

Parameters

* type
The type of the array
+ values
The values for the array
« value_count
The number of values in the array
* returns

The value. This must be destroyed with duckdb_destroy_value.

duckdb_get_varchar

Obtains a string representation of the given value. The result must be destroyed with duckdb_free.

Syntax

char xduckdb_get_varchar(
duckdb_value value

)5

Parameters

« value
The value
« returns

The string value. This must be destroyed with duckdb_free.

duckdb_get_1int64

Obtains an int64 of the given value.
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Syntax

int64_t duckdb_get_int64(
duckdb_value value

)5

Parameters

« value
The value
« returns

The int64 value, or 0 if no conversion is possible

Types

DuckDBiis a strongly typed database system. As such, every column has a single type specified. This type is constant over the entire column.
That is to say, a column that is labeled as an INTEGER column will only contain INTEGER values.

DuckDB also supports columns of composite types. Forexample, itis possible to define an array of integers (INTEGER [ ]). Itis also possible
to define types as arbitrary structs (ROW (i INTEGER, j VARCHAR)).For that reason, native DuckDB type objects are not mere enums,
but a class that can potentially be nested.

Types in the C API are modeled using an enum (duckdb_type) and a complex class (duckdb_logical_type). For most primitive
types, e.g., integers or varchars, the enum is sufficient. For more complex types, such as lists, structs or decimals, the logical type must be
used.

typedef enum DUCKDB_TYPE {
DUCKDB_TYPE_INVALID = 0,
DUCKDB_TYPE_BOOLEAN = 1,
DUCKDB_TYPE_TINYINT = 2,
DUCKDB_TYPE_SMALLINT = 3,
DUCKDB_TYPE_INTEGER = 4,
DUCKDB_TYPE_BIGINT = 5,
DUCKDB_TYPE_UTINYINT = 6,
DUCKDB_TYPE_USMALLINT = 7,
DUCKDB_TYPE_UINTEGER = 8,
DUCKDB_TYPE_UBIGINT = 9,
DUCKDB_TYPE_FLOAT = 10,
DUCKDB_TYPE_DOUBLE = 11,
DUCKDB_TYPE_TIMESTAMP = 12,
DUCKDB_TYPE_DATE = 13,
DUCKDB_TYPE_TIME = 14,
DUCKDB_TYPE_INTERVAL = 15,
DUCKDB_TYPE_HUGEINT = 16,
DUCKDB_TYPE_UHUGEINT = 32,
DUCKDB_TYPE_VARCHAR = 17,
DUCKDB_TYPE_BLOB = 18,
DUCKDB_TYPE_DECIMAL = 19,
DUCKDB_TYPE_TIMESTAMP_S = 20,
DUCKDB_TYPE_TIMESTAMP_MS 21,
DUCKDB_TYPE_TIMESTAMP_NS = 22,
DUCKDB_TYPE_ENUM = 23,
DUCKDB_TYPE_LIST = 24,
DUCKDB_TYPE_STRUCT = 25,
DUCKDB_TYPE_MAP = 26,
DUCKDB_TYPE_ARRAY = 33,
DUCKDB_TYPE_UUID = 27,
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DUCKDB_TYPE_UNION = 28,

DUCKDB_TYPE_BIT = 29,

DUCKDB_TYPE_TIME_TZ = 30,

DUCKDB_TYPE_TIMESTAMP_TZ = 31,
} duckdb_type;

Functions

The enum type of a column in the result can be obtained using the duckdb_column_type function. The logical type of a column can be
obtained using the duckdb_column_logical_type function.

duckdb_value

The duckdb_value functions will auto-cast values as required. For example, it is no problem to use duckdb_value_double on a
column of type duckdb_value_int32. The value will be auto-cast and returned as a double. Note that in certain cases the cast may
fail. For example, this can happen if we request a duckdb_value_int8 and the value does not fit within an int8 value. In this case, a
default value will be returned (usually © or nullptr). The same default value will also be returned if the corresponding value is NULL.

The duckdb_value_1is_null function can be used to check if a specific value is NULL or not.

The exception to the auto-cast rule is the duckdb_value_varchar_internal function. This function does not auto-cast and only
works for VARCHAR columns. The reason this function exists is that the result does not need to be freed.

duckdb_value_varchar and duckdb_value_bTlob require the result to be de-allocated using duckdb_free

duckdb_result_get_chunk

The duckdb_result_get_chunk function can be used to read data chunks from a DuckDB result set, and is the most efficient way of
reading data from a DuckDB result using the CAPI. It is also the only way of reading data of certain types from a DuckDB result. For example,
the duckdb_value functions do not support structural reading of composite types (lists or structs) or more complex types like enums
and decimals.

For more information about data chunks, see the documentation on data chunks.

API Reference

duckdb_data_chunk duckdb_result_get_chunk(duckdb_result result, idx_t chunk_index)
bool duckdb_result_is_streaming(duckdb_result result);

idx_t duckdb_result_chunk_count(duckdb_result result);

duckdb_result_type duckdb_result_return_type(duckdb_result result);

Date/Time/Timestamp Helpers

duckdb_date_struct duckdb_from_date(duckdb_date date);

duckdb_date duckdb_to_date(duckdb_date_struct date);

bool duckdb_is_finite_date(duckdb_date date);

duckdb_time_struct duckdb_from_time(duckdb_time time);

duckdb_time_tz duckdb_create_time_tz(int64_t micros, int32_t offset);
duckdb_time_tz_struct duckdb_from_time_tz(duckdb_time_tz micros);
duckdb_time duckdb_to_time(duckdb_time_struct time);
duckdb_timestamp_struct duckdb_from_timestamp(duckdb_timestamp ts);
duckdb_timestamp duckdb_to_timestamp (duckdb_timestamp_struct ts);
bool duckdb_is_finite_timestamp(duckdb_timestamp ts);
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Hugeint Helpers

double duckdb_hugeint_to_double (duckdb_hugeint val);
duckdb_hugeint duckdb_double_to_hugeint(double val);

Decimal Helpers

duckdb_decimal duckdb_double_to_decimal(double val, uint8_t width, uint8_t scale);
double duckdb_decimal_to_double(duckdb_decimal val);

Logical Type Interface

duckdb_logical_type duckdb_create_logical_type(duckdb_type type);

char xduckdb_logical_type_get_alias(duckdb_logical_type type);

duckdb_logical_type duckdb_create_list_type(duckdb_logical_type type);

duckdb_logical_type duckdb_create_array_type(duckdb_logical_type type, idx_t array_size);
duckdb_logical_type duckdb_create_map_type(duckdb_logical_type key_type, duckdb_logical_type value_type);
duckdb_logical_type duckdb_create_union_type(duckdb_logical_type *member_types, const char **member_names,
idx_t member_count) ;

duckdb_logical_type duckdb_create_struct_type(duckdb_logical_type *member_types, const char **member_
names, idx_t member_count);

duckdb_logical_type duckdb_create_enum_type(const char **member_names, idx_t member_count) ;
duckdb_logical_type duckdb_create_decimal_type(uint8_t width, uint8_t scale);

duckdb_type duckdb_get_type_id(duckdb_logical_type type);

uint8_t duckdb_decimal_width(duckdb_logical_type type):

uint8_t duckdb_decimal_scale(duckdb_logical_type type):

duckdb_type duckdb_decimal_internal_type(duckdb_logical_type type);

duckdb_type duckdb_enum_internal_type(duckdb_logical_type type);

uint32_t duckdb_enum_dictionary_size(duckdb_logical_type type);

char *duckdb_enum_dictionary_value(duckdb_logical_type type, idx_t index);

duckdb_logical_type duckdb_list_type_child_type(duckdb_logical_type type);

duckdb_logical_type duckdb_array_type_child_type(duckdb_logical_type type);

idx_t duckdb_array_type_array_size(duckdb_logical_type type);

duckdb_logical_type duckdb_map_type_key_type(duckdb_logical_type type);

duckdb_logical_type duckdb_map_type_value_type(duckdb_logical_type type);

idx_t duckdb_struct_type_child_count(duckdb_logical_type type);

char xduckdb_struct_type_child_name(duckdb_logical_type type, idx_t index);

duckdb_logical_type duckdb_struct_type_child_type(duckdb_logical_type type, idx_t index);

idx_t duckdb_union_type_member_count(duckdb_logical_type type):

char xduckdb_union_type_member_name (duckdb_logical_type type, idx_t index);

duckdb_logical_type duckdb_union_type_member_type(duckdb_logical_type type, idx_t index);

void duckdb_destroy_logical_type(duckdb_logical_type *type);

duckdb_result_get_chunk

DEPRECATION NOTICE: This method is scheduled for removal in a future release.
Fetches a data chunk from the duckdb_result. This function should be called repeatedly until the result is exhausted.
The result must be destroyed with duckdb_destroy_data_chunk.

This function supersedes all duckdb_value functions, as well as the duckdb_column_data and duckdb_nullmask_data func-
tions. It results in significantly better performance, and should be preferred in newer code-bases.

If this function is used, none of the other result functions can be used and vice versa (i.e., this function cannot be mixed with the legacy
result functions).

Use duckdb_result_chunk_count to figure out how many chunks there are in the result.
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Syntax

duckdb_data_chunk duckdb_result_get_chunk(
duckdb_result result,
idx_t chunk_index

)5

Parameters

+ result

The result object to fetch the data chunk from.
« chunk_index

The chunk index to fetch from.
* returns

The resulting data chunk. Returns NULL if the chunk index is out of bounds.

duckdb_result_1is_streaming

DEPRECATION NOTICE: This method is scheduled for removal in a future release.

Checks if the type of the internal result is StreamQueryResult.

Syntax

bool duckdb_result_is_streaming(
duckdb_result result

)5

Parameters

« result
The result object to check.
* returns

Whether or not the result object is of the type StreamQueryResult

duckdb_result_chunk_count

DEPRECATION NOTICE: This method is scheduled for removal in a future release.

Returns the number of data chunks present in the result.

Syntax

idx_t duckdb_result_chunk_count(
duckdb_result result
)
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Parameters

« result
The result object
« returns

Number of data chunks present in the result.

duckdb_result_return_type

Returns the return_type of the given result, or DUCKDB_RETURN_TYPE_INVALID on error

Syntax

duckdb_result_type duckdb_result_return_type(
duckdb_result result

)5

Parameters

« result
The result object
« returns

The return_type

duckdb_from_date

Decompose a duckdb_date object into year, month and date (stored as duckdb_date_struct).

Syntax
duckdb_date_struct duckdb_from_date(

duckdb_date date
)5

Parameters

« date
The date object, as obtained from a DUCKDB_TYPE_DATE column.
« returns

The duckdb_date_struct with the decomposed elements.

duckdb_to_date

Re-compose a duckdb_date from year, month and date (duckdb_date_struct).
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Syntax
duckdb_date duckdb_to_date(

duckdb_date_struct date
)5

Parameters

« date
The year, month and date stored in a duckdb_date_struct.
« returns

The duckdb_date element.

duckdb_1is_finite_date

Test aduckdb_date to seeifitis a finite value.

Syntax
bool duckdb_is_finite_date(

duckdb_date date
)

Parameters

. date
The date object, as obtained from a DUCKDB_TYPE_DATE column.
« returns

True if the date is finite, false if it is tinfinity.

duckdb_from_time

Decompose a duckdb_time object into hour, minute, second and microsecond (stored as duckdb_time_struct).

Syntax

duckdb_time_struct duckdb_from_time(
duckdb_time time
)5

Parameters

« time
The time object, as obtained from a DUCKDB_TYPE_TIME column.
« returns

The duckdb_time_struct with the decomposed elements.
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duckdb_create_time_tz

Create a duckdb_time_tz object from micros and a timezone offset.

Syntax

duckdb_time_tz duckdb_create_time_tz(
int64_t micros,
int32_t offset

)5

Parameters

« micros

The microsecond component of the time.
« offset

The timezone offset component of the time.
* returns

The duckdb_time_tz element.

duckdb_from_time_tz

Decompose a TIME_TZ objects into micros and a timezone offset.

Use duckdb_from_t-ime to further decompose the micros into hour, minute, second and microsecond.

Syntax
duckdb_time_tz_struct duckdb_from_time_tz(

duckdb_time_tz micros

)5

Parameters

* micros

The time object, as obtained from a DUCKDB_TYPE_TIME_TZ column.
« out_micros

The microsecond component of the time.
« out_offset

The timezone offset component of the time.

duckdb_to_time

Re-compose a duckdb_time from hour, minute, second and microsecond (duckdb_time_struct).
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Syntax

duckdb_time duckdb_to_time(
duckdb_time_struct time

)5

Parameters

o time
The hour, minute, second and microsecond in a duckdb_time_struct.
« returns

The duckdb_time element.

duckdb_from_timestamp

Decompose a duckdb_timestamp objectinto a duckdb_timestamp_struct.

Syntax
duckdb_timestamp_struct duckdb_from_timestamp(

duckdb_timestamp ts
)5

Parameters

e ts
The ts object, as obtained from a DUCKDB_TYPE_TIMESTAMP column.
« returns

The duckdb_timestamp_struct with the decomposed elements.

duckdb_to_timestamp

Re-compose a duckdb_timestamp from a duckdb_timestamp_struct.

Syntax

duckdb_timestamp duckdb_to_timestamp(
duckdb_timestamp_struct ts

)5

Parameters

. ts
The de-composed elementsina duckdb_timestamp_struct.
« returns

The duckdb_timestamp element.
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duckdb_1is_finite_timestamp

Test a duckdb_timestamp to seeifit is a finite value.

Syntax

bool duckdb_is_finite_timestamp(
duckdb_timestamp ts
)5

Parameters

e ts
The timestamp object, as obtained from a DUCKDB_TYPE_TIMESTAMP column.
« returns

True if the timestamp is finite, false if it is tinfinity.

duckdb_hugeint_to_double

Converts a duckdb_hugeint object (as obtained from a DUCKDB_TYPE_HUGEINT column) into a double.

Syntax
double duckdb_hugeint_to_double(

duckdb_hugeint val
)

Parameters

« val
The hugeint value.
« returns

The converted double element.

duckdb_double_to_hugeint

Converts a double value to a duckdb_hugeint object.

If the conversion fails because the double value is too big the result will be 0.

Syntax

duckdb_hugeint duckdb_double_to_hugeint(
double val

)3
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Parameters

« val
The double value.
« returns

The converted duckdb_hugeint element.

duckdb_double_to_decimal

Converts a double value to a duckdb_decimal object.

If the conversion fails because the double value is too big, or the width/scale are invalid the result will be 0.

Syntax

duckdb_decimal duckdb_double_to_decimal(
double val,
uint8_t width,
uint8_t scale

)5

Parameters

. val
The double value.
« returns

The converted duckdb_decimal element.

duckdb_decimal_to_double

Converts a duckdb_decimal object (as obtained from a DUCKDB_TYPE_DECIMAL column) into a double.

Syntax

double duckdb_decimal_to_double(
duckdb_decimal val
)5

Parameters

« val
The decimal value.
« returns

The converted double element.
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duckdb_create_logical_type

Creates a duckdb_logical_type from a standard primitive type. The resulting type should be destroyed with duckdb_destroy_
logical_type.

This should not be used with DUCKDB_TYPE_DECIMAL.

Syntax

duckdb_logical_type duckdb_create_logical_type(
duckdb_type type
)5

Parameters

« type
The primitive type to create.
* returns

The logical type.

duckdb_logical_type_get_alias

Returns the alias of a duckdb_logical_type, if one is set, else NULL. The result must be destroyed with duckdb_free.

Syntax

char xduckdb_logical_type_get_alias(
duckdb_logical_type type
)5

Parameters

*+ type
The logical type to return the alias of
* returns

The alias or NULL

duckdb_create_list_type

Creates a list type from its child type. The resulting type should be destroyed with duckdb_destroy_logical_type.

Syntax

duckdb_logical_type duckdb_create_list_type(
duckdb_logical_type type
)
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Parameters

« type
The child type of list type to create.
* returns

The logical type.

duckdb_create_array_type

Creates a array type from its child type. The resulting type should be destroyed with duckdb_destroy_logical_type.

Syntax

duckdb_logical_type duckdb_create_array_type(

duckdb_logical_type type,
idx_t array_size

)5

Parameters

*+ type

The child type of array type to create.
« array_size

The number of elements in the array.
« returns

The logical type.

duckdb_create_map_type

Creates a map type from its key type and value type. The resulting type should be destroyed with duckdb_destroy_logical_type.

Syntax

duckdb_logical_type duckdb_create_map_type(
duckdb_logical_type key_type,
duckdb_logical_type value_type

)5

Parameters

. type

The key type and value type of map type to create.

« returns

The logical type.
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duckdb_create_union_type

Creates a UNION type from the passed types array. The resulting type should be destroyed with duckdb_destroy_logical_type.

Syntax

duckdb_logical_type duckdb_create_union_type(
duckdb_logical_type *member_types,
const char *xmember_names,
idx_t member_count

)5

Parameters

+ types

The array of types that the union should consist of.
* type_amount

The size of the types array.
* returns

The logical type.

duckdb_create_struct_type

Creates a STRUCT type from the passed member name and type arrays. The resulting type should be destroyed with duckdb_destroy_
logical_type.

Syntax

duckdb_logical_type duckdb_create_struct_type(
duckdb_logical_type *member_types,
const char *x*member_names,
idx_t member_count

)5

Parameters

« member_types
The array of types that the struct should consist of.
« member_names
The array of names that the struct should consist of.
« member_count
The number of members that were specified for both arrays.
* returns

The logical type.
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duckdb_create_enum_type

Creates an ENUM type from the passed member name array. The resulting type should be destroyed with duckdb_destroy_logical_
type.

Syntax

duckdb_logical_type duckdb_create_enum_type(
const char *xmember_names,
idx_t member_count

)5

Parameters

« enum_name
The name of the enum.
« member_names
The array of names that the enum should consist of.
« member_count
The number of elements that were specified in the array.
* returns

The logical type.

duckdb_create_decimal_type

Creates a duckdb_logical_type of type decimal with the specified width and scale. The resulting type should be destroyed with
duckdb_destroy_logical_type.

Syntax

duckdb_logical_type duckdb_create_decimal_type(
uint8_t width,
uint8_t scale

)5

Parameters

+ width

The width of the decimal type
+ scale

The scale of the decimal type
* returns

The logical type.
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duckdb_get_type_-id

Retrieves the enum type class of a duckdb_logical_type.

Syntax

duckdb_type duckdb_get_type_id(
duckdb_logical_type type
)5

Parameters

. type
The logical type object
* returns

The typeid

duckdb_decimal_width

Retrieves the width of a decimal type.

Syntax
uint8_t duckdb_decimal_width(

duckdb_logical_type type
)

Parameters

*+ type
The logical type object
« returns

The width of the decimal type

duckdb_decimal_scale

Retrieves the scale of a decimal type.

Syntax

uint8_t duckdb_decimal_scale(
duckdb_logical_type type
)
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Parameters

*+ type
The logical type object
* returns

The scale of the decimal type

duckdb_decimal_internal_type

Retrieves the internal storage type of a decimal type.

Syntax

duckdb_type duckdb_decimal_internal_type(
duckdb_logical_type type
)3

Parameters

* type
The logical type object
* returns

The internal type of the decimal type

duckdb_enum_internal_type

Retrieves the internal storage type of an enum type.

Syntax

duckdb_type duckdb_enum_internal_type(
duckdb_logical_type type
)3

Parameters

. type
The logical type object
* returns

The internal type of the enum type

duckdb_enum_dictionary_size

Retrieves the dictionary size of the enum type.
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Syntax
uint32_t duckdb_enum_dictionary_size(

duckdb_logical_type type
)3

Parameters

* type
The logical type object
« returns

The dictionary size of the enum type

duckdb_enum_dictionary_value

Retrieves the dictionary value at the specified position from the enum.

The result must be freed with duckdb_free.

Syntax

char xduckdb_enum_dictionary_value(
duckdb_logical_type type,
idx_t index

)5

Parameters

* type
The logical type object
+ index
The index in the dictionary

« returns

The string value of the enum type. Must be freed with duckdb_free.

duckdb_1list_type_child_type

Retrieves the child type of the given list type.

The result must be freed with duckdb_destroy_logical_type.

Syntax

duckdb_logical_type duckdb_1list_type_child_type(
duckdb_logical_type type
)3
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Parameters

« type
The logical type object
* returns

The child type of the list type. Must be destroyed with duckdb_destroy_logical_type.

duckdb_array_type_child_type

Retrieves the child type of the given array type.

The result must be freed with duckdb_destroy_logical_type.

Syntax

duckdb_logical_type duckdb_array_type_child_type(
duckdb_logical_type type
)3

Parameters

. type
The logical type object
* returns

The child type of the array type. Must be destroyed with duckdb_destroy_logical_type.

duckdb_array_type_array_size

Retrieves the array size of the given array type.

Syntax

idx_t duckdb_array_type_array_size(
duckdb_logical_type type
)5

Parameters

* type
The logical type object
« returns

The fixed number of elements the values of this array type can store.
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duckdb_map_type_key_type

Retrieves the key type of the given map type.

The result must be freed with duckdb_destroy_logical_type.

Syntax

duckdb_logical_type duckdb_map_type_key_type(
duckdb_logical_type type
)3

Parameters

* type
The logical type object
*« returns

The key type of the map type. Must be destroyed with duckdb_destroy_logical_type.

duckdb_map_type_value_type

Retrieves the value type of the given map type.

The result must be freed with duckdb_destroy_logical_type.

Syntax

duckdb_logical_type duckdb_map_type_value_type(
duckdb_logical_type type
)3

Parameters

« type
The logical type object
« returns

The value type of the map type. Must be destroyed with duckdb_destroy_logical_type.

duckdb_struct_type_child_count

Returns the number of children of a struct type.

Syntax

idx_t duckdb_struct_type_child_count(
duckdb_logical_type type
)
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Parameters

« type
The logical type object
* returns

The number of children of a struct type.

duckdb_struct_type_child_name

Retrieves the name of the struct child.

The result must be freed with duckdb_free.

Syntax

char xduckdb_struct_type_child_name(
duckdb_logical_type type,
idx_t index

)5

Parameters

* type

The logical type object
+ index

The child index
* returns

The name of the struct type. Must be freed with duckdb_free.

duckdb_struct_type_child_type

Retrieves the child type of the given struct type at the specified index.

The result must be freed with duckdb_destroy_logical_type.

Syntax

duckdb_logical_type duckdb_struct_type_child_type(
duckdb_logical_type type,
idx_t index

)3
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Parameters

« type

The logical type object
+ index

The child index

« returns

The child type of the struct type. Must be destroyed with duckdb_destroy_logical_type.

duckdb_union_type_member_count

Returns the number of members that the union type has.

Syntax

idx_t duckdb_union_type_member_count(
duckdb_logical_type type
)5

Parameters

« type
The logical type (union) object
* returns

The number of members of a union type.

duckdb_union_type_member_name

Retrieves the name of the union member.

The result must be freed with duckdb_free.

Syntax

char xduckdb_union_type_member_name
duckdb_logical_type type,
idx_t index

)5

Parameters

- type

The logical type object
+ index

The child index

« returns

The name of the union member. Must be freed with duckdb_free.
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duckdb_union_type_member_type

Retrieves the child type of the given union member at the specified index.

The result must be freed with duckdb_destroy_logical_type.

Syntax

duckdb_logical_type duckdb_union_type_member_type(
duckdb_logical_type type,
idx_t index

)5

Parameters

* type

The logical type object
+ index

The child index
* returns

The child type of the union member. Must be destroyed with duckdb_destroy_logical_type.

duckdb_destroy_logical_type

Destroys the logical type and de-allocates all memory allocated for that type.

Syntax

void duckdb_destroy_logical_type(
duckdb_logical_type *type
)5

Parameters

« type

The logical type to destroy.

Prepared Statements

A prepared statement is a parameterized query. The query is prepared with question marks (?) or dollar symbols ($1) indicating the
parameters of the query. Values can then be bound to these parameters, after which the prepared statement can be executed using those
parameters. A single query can be prepared once and executed many times.

Prepared statements are useful to:

« Easily supply parameters to functions while avoiding string concatenation/SQL injection attacks.
+ Speeding up queries that will be executed many times with different parameters.

DuckDB supports prepared statements in the C APl with the duckdb_prepare method. The duckdb_b1ind family of functions is used
to supply values for subsequent execution of the prepared statement using duckdb_execute_prepared. After we are done with the
prepared statement it can be cleaned up using the duckdb_destroy_prepare method.
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Example

duckdb_prepared_statement stmt;
duckdb_result result:
if (duckdb_prepare(con, , &stmt) == DuckDBError) {

}

duckdb_bind_int32(stmt, 1, 42);
duckdb_bind_int32(stmt, 2, 43);

duckdb_execute_prepared(stmt, NULL);
duckdb_destroy_prepare(&stmt) ;

if (duckdb_prepare(con, , &stmt) == DuckDBError) {

+
duckdb_bind_int32(stmt, 1, 42);
duckdb_execute_prepared(stmt, &result);

duckdb_destroy_result(&result);
duckdb_destroy_prepare(&stmt) ;

After calling duckdb_prepare, the prepared statement parameters can be inspected using duckdb_nparams and duckdb_param_
type. In case the prepare fails, the error can be obtained through duckdb_prepare_error.

It is not required that the duckdb_b1ind family of functions matches the prepared statement parameter type exactly. The values will be
auto-cast to the required value as required. For example, calling duckdb_b7ind_int8 onaparametertype of DUCKDB_TYPE_INTEGER
will work as expected.

Warning. Do not use prepared statements to insert large amounts of data into DuckDB. Instead it is recommended to use the
Appender.

API Reference

duckdb_state duckdb_prepare(duckdb_connection connection, const char *query, duckdb_prepared_statement
xout_prepared_statement);

void duckdb_destroy_prepare(duckdb_prepared_statement *prepared_statement);

const char *duckdb_prepare_error (duckdb_prepared_statement prepared_statement);

idx_t duckdb_nparams (duckdb_prepared_statement prepared_statement) ;

const char *duckdb_parameter_name(duckdb_prepared_statement prepared_statement, idx_t 1index);
duckdb_type duckdb_param_type(duckdb_prepared_statement prepared_statement, idx_t param_idx);
duckdb_state duckdb_clear_bindings(duckdb_prepared_statement prepared_statement);
duckdb_statement_type duckdb_prepared_statement_type(duckdb_prepared_statement statement);

duckdb_prepare

Create a prepared statement object from a query.

Note that after calling duckdb_prepare, the prepared statement should always be destroyed using duckdb_destroy_prepare,
even if the prepare fails.

If the prepare fails, duckdb_prepare_error can be called to obtain the reason why the prepare failed.
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Syntax

duckdb_state duckdb_prepare(
duckdb_connection connection,
const char *query,
duckdb_prepared_statement *out_prepared_statement

)3

Parameters

« connection
The connection object
s query
The SQL query to prepare
« out_prepared_statement
The resulting prepared statement object
* returns

DuckDBSuccess on success or DuckDBError on failure.

duckdb_destroy_prepare

Closes the prepared statement and de-allocates all memory allocated for the statement.

Syntax

void duckdb_destroy_prepare(
duckdb_prepared_statement *prepared_statement

)

Parameters

« prepared_statement

The prepared statement to destroy.

duckdb_prepare_error

Returns the error message associated with the given prepared statement. If the prepared statement has no error message, this returns
nullptr instead.

The error message should not be freed. It will be de-allocated when duckdb_destroy_prepare s called.

Syntax

const char *duckdb_prepare_error(
duckdb_prepared_statement prepared_statement

)
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Parameters

+ prepared_statement
The prepared statement to obtain the error from.
* returns

The error message, or nullptr if thereis none.

duckdb_nparams

Returns the number of parameters that can be provided to the given prepared statement.

Returns 0 if the query was not successfully prepared.

Syntax

idx_t duckdb_nparams(
duckdb_prepared_statement prepared_statement

)5

Parameters

« prepared_statement

The prepared statement to obtain the number of parameters for.

duckdb_parameter_name

Returns the name used to identify the parameter The returned string should be freed using duckdb_free.

Returns NULL if the index is out of range for the provided prepared statement.

Syntax

const char *duckdb_parameter_name(
duckdb_prepared_statement prepared_statement,
idx_t index

)5

Parameters

« prepared_statement

The prepared statement for which to get the parameter name from.

duckdb_param_type

Returns the parameter type for the parameter at the given index.

Returns DUCKDB_TYPE_INVALID if the parameter index is out of range or the statement was not successfully prepared.
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Syntax

duckdb_type duckdb_param_type(
duckdb_prepared_statement prepared_statement,
idx_t param_idx

)5

Parameters

+ prepared_statement
The prepared statement.

« param_idx
The parameter index.

» returns

The parameter type

duckdb_clear_bindings

Clear the params bind to the prepared statement.

Syntax

duckdb_state duckdb_clear_bindings(
duckdb_prepared_statement prepared_statement

)5

duckdb_prepared_statement_type

Returns the statement type of the statement to be executed

Syntax

duckdb_statement_type duckdb_prepared_statement_type(
duckdb_prepared_statement statement

)5

Parameters

+ statement
The prepared statement.
* returns

duckdb_statement_type value or DUCKDB_STATEMENT_TYPE_INVALID
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Appender

Appenders are the most efficient way of loading data into DuckDB from within the C interface, and are recommended for fast data loading.
The appender is much faster than using prepared statements or individual INSERT INTO statements.

Appends are made in row-wise format. For every column, a duckdb_append_[type] call should be made, after which the row should
be finished by calling duckdb_appender_end_row. After all rows have been appended, duckdb_appender_destroy should be
used to finalize the appender and clean up the resulting memory.

Note that duckdb_appender_destroy should always be called on the resulting appender, even if the function returns DuckDBE -

ror.

Example

duckdb_query(con,

, NULL);

duckdb_appender appender;

if (duckdb_appender_create(con, NULL,

}

, &appender) DuckDBError) {

duckdb_append_int32 (appender, 1);

duckdb_append_varchar (appender,

duckdb_appender_end_row(appender) ;

duckdb_append_int32(appender, 2);

duckdb_append_varchar (appender,

)3

duckdb_appender_end_row(appender) ;

duckdb_appender_destroy (&appender) ;

API Reference

duckdb_state

duckdb_appender_create(duckdb_connection connection, const char *schema, const char =*table,

duckdb_appender *out_appender) ;

idx_t duckdb_

appender_column_count (duckdb_appender appender) ;

duckdb_logical_type duckdb_appender_column_type (duckdb_appender appender, idx_t col_idx);
const char *duckdb_appender_error (duckdb_appender appender);

duckdb_state
duckdb_state
duckdb_state
duckdb_state
duckdb_state
duckdb_state
duckdb_state
duckdb_state
duckdb_state
duckdb_state
duckdb_state
duckdb_state
duckdb_state
duckdb_state
duckdb_state
duckdb_state
duckdb_state
duckdb_state
duckdb_state

duckdb_appender_flush(duckdb_appender appender);
duckdb_appender_close(duckdb_appender appender) ;
duckdb_appender_destroy (duckdb_appender *appender) ;
duckdb_appender_begin_row(duckdb_appender appender) ;
duckdb_appender_end_row(duckdb_appender appender) ;

duckdb_append_bool (duckdb_appender appender, bool value);
duckdb_append_int8(duckdb_appender appender, int8_t value):
duckdb_append_intl6(duckdb_appender appender, intl6_t value);
duckdb_append_int32(duckdb_appender appender, int32_t value);
duckdb_append_int64 (duckdb_appender appender, int64_t value);
duckdb_append_hugeint(duckdb_appender appender, duckdb_hugeint value);
duckdb_append_uint8(duckdb_appender appender, uint8_t value);
duckdb_append_uintl6(duckdb_appender appender, uintl6_t value);
duckdb_append_uint32 (duckdb_appender appender, uint32_t value);
duckdb_append_uint64 (duckdb_appender appender, uint64_t value);
duckdb_append_uhugeint (duckdb_appender appender, duckdb_uhugeint value);
duckdb_append_float(duckdb_appender appender, float value):
duckdb_append_double (duckdb_appender appender, double value);
duckdb_append_date (duckdb_appender appender, duckdb_date value);
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duckdb_state duckdb_append_time(duckdb_appender appender, duckdb_time value);

duckdb_state duckdb_append_timestamp (duckdb_appender appender, duckdb_timestamp value);
duckdb_state duckdb_append_interval(duckdb_appender appender, duckdb_interval value);

duckdb_state duckdb_append_varchar (duckdb_appender appender, const char xval);

duckdb_state duckdb_append_varchar_length(duckdb_appender appender, const char *val, idx_t length);
duckdb_state