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Legal disclaimer

Alibaba Cloud reminds you to carefully read and fully understand the terms and
conditions of this legal disclaimer before you read or use this document. If you have
read or used this document, it shall be deemed as your total acceptance of this legal

disclaimer.

1. You shall download and obtain this document from the Alibaba Cloud website
or other Alibaba Cloud-authorized channels, and use this document for your
own legal business activities only. The content of this document is considered
confidential information of Alibaba Cloud. You shall strictly abide by the

confidentiality obligations. No part of this document shall be disclosed or provided
to any third party for use without the prior written consent of Alibaba Cloud.

2. No part of this document shall be excerpted, translated, reproduced, transmitted,
or disseminated by any organization, company, or individual in any form or by any
means without the prior written consent of Alibaba Cloud.

3. The content of this document may be changed due to product version upgrades
, adjustments, or other reasons. Alibaba Cloud reserves the right to modify
the content of this document without notice and the updated versions of this

document will be occasionally released through Alibaba Cloud-authorized
channels. You shall pay attention to the version changes of this document as they
occur and download and obtain the most up-to-date version of this document from
Alibaba Cloud-authorized channels.

4. This document serves only as a reference guide for your use of Alibaba Cloud
products and services. Alibaba Cloud provides the document in the context that
Alibaba Cloud products and services are provided on an "as is", "with all faults
" and "as available" basis. Alibaba Cloud makes every effort to provide relevant
operational guidance based on existing technologies. However, Alibaba Cloud
hereby makes a clear statement that it in no way guarantees the accuracy, integrity
, applicability, and reliability of the content of this document, either explicitly
or implicitly. Alibaba Cloud shall not bear any liability for any errors or financial
losses incurred by any organizations, companies, or individuals arising from
their download, use, or trust in this document. Alibaba Cloud shall not, under any
circumstances, bear responsibility for any indirect, consequential, exemplary,

incidental, special, or punitive damages, including lost profits arising from the use



or trust in this document, even if Alibaba Cloud has been notified of the possibility
of such a loss.

5. By law, all the content of the Alibaba Cloud website, including but not limited to
works, products, images, archives, information, materials, website architecture,
website graphic layout, and webpage design, are intellectual property of Alibaba

Cloud and/or its affiliates. This intellectual property includes, but is not limited
to, trademark rights, patent rights, copyrights, and trade secrets. No part of the
Alibaba Cloud website, product programs, or content shall be used, modified

, reproduced, publicly transmitted, changed, disseminated, distributed, or
published without the prior written consent of Alibaba Cloud and/or its affiliates

. The names owned by Alibaba Cloud shall not be used, published, or reproduced
for marketing, advertising, promotion, or other purposes without the prior written
consent of Alibaba Cloud. The names owned by Alibaba Cloud include, but are
not limited to, "Alibaba Cloud", "Aliyun", "HiChina", and other brands of Alibaba
Cloud and/or its affiliates, which appear separately or in combination, as well as
the auxiliary signs and patterns of the preceding brands, or anything similar to
the company names, trade names, trademarks, product or service names, domain
names, patterns, logos, marks, signs, or special descriptions that third parties

identify as Alibaba Cloud and/or its affiliates).

6. Please contact Alibaba Cloud directly if you discover any errors in this document.
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Generic conventions

Table -1: Style conventions

Style Description Example
This warning information
indicates a situation that will Danger:
cause major system changes, Resetting will result in the loss of
faults, physical injuries, and other | user configuration data.
adverse results.
This warning information
indicates a situation that may . Warning:
cause major system changes, Restarting will cause business
faults, physical injuries, and other | interruption. About 10 minutes are
adverse results. required to restore business.
This indicates warning informatio
n, supplementary instructions, Notice:
and other content that the user Take the necessary precautions
must understand. to save exported data containing

sensitive information.

This indicates supplemental
instructions, best practices, tips, Note:
and other content that is good to | You can use Ctrl + A to select all
know for the user. files.

> Multi-level menu cascade. Settings > Network > Set network

type

Bold It is used for buttons, menus Click OK.
, page names, and other Ul
elements.

Courier |Itis used for commands. Runthe cd / d C :/ windows
font command to enter the Windows
system folder.

Italics |Itisused for parameters and bae log list --
variables. instanceid Instance_ID

[] or [a|b] |Itindicates that it is a optional ipconfig [-all|-t]
value, and only one item can be
selected.




Style

Description

Example

{} or {a|b}

It indicates that it is a required
value, and only one item can be
selected.

swich {stand | slave}
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1 Data types

This topic describes the data types supported by MaxCompute 2.0, including basic
data types and complex data types.

Basic data types

The following table lists the basic data types supported by MaxCompute 2.0. To use
a new data type, you must configure the set odps.sql.type.system.odps2=true; or
setproject odps.sql.type.system.odps2=true; statement as needed, and pay attention

to the impact on the existing tasks. If you do not set the statement, an error xxxx

type dis not enabled din current mode will occur.

Note:

The statement odps . sql . type . system . odps2 for enabling new data

types supports only lowercase letters.

Type New in Constant Description
MaxCompute 2
.02
TINYINT Yes 1Y, -127Y The 8-bit signed integer
type. Range: -128 to 127
SMALLINT Yes 327678S, -100S The 16-bit signed
integer type. Range: -
32768 to 32767
INT Yes 1000, -15645787 The 32-bit signed

thtegefltype. Range: (-2)
to2 -1(noteland
note 2)

BIGINT No 100000000000L, -1L The 64-bit signed
pAteger type. Range: (-2)
+1to2 -1

FLOAT Yes N/A The 32-bit binary float
type

DOUBLE No 3.1415926 1E+7 The 64-bit binary float
type




Type New in Constant Description
MaxCompute 2
.0?
DECIMAL No 3.5BD, 99999999999. The decimal precision
9999999BD number typé® Integer
rartge: ((10) +1to
10 - 1; decinidt part:
accurateto 10  (note
5)

VARCHAR(n) Yes N/A The variable-length
character type. 'n' is the
length, and the range is
1 to 65535 (note 3).

STRING No "abc", 'bed!, "alibaba",' | The string type.

inc' Maximum length: 8 MB
(note 4)

BINARY Yes N/A The binary data type.
Maximum length: 8 MB

DATETIME No DATETIME '2017-11-11 | The date time type.

00:00:00' Range: January 1, 0000
to December 31, 9999,
accurate to milliseconds
(note 6)
TIMESTAMP Yes TIMESTAMP '2017-11-11 | The timestamp type

00:00:00.123456789"

that is irrelevant to
time zones. Range:
January 1, 0000 to

23.59:59.999999999
December 31, 9999

Note:
For some time zone-
related functions, such
as cast(<a timestamp>
as string), timestamps
that are irrelevant
to the time zone
must be displayed in
accordance with the
current time zone.




Type New in Constant Description
MaxCompute 2
.0?

BOOLEAN No True, False The Boolean type. Value
: True, False

Note:
The data types listed in the preceding table can be NULL.

When you use new data types in MaxCompute, pay attention to the following

information:
- Applicable scenarios of new data types:

- MaxCompute SQL
- The latest version of MapReduce
- SDK 0.27.2 (public and later versions), and client 0.27.0 and later versions

- New data type flag

Currently, new data types cannot be directly used by default. To use a new data
type, run a flag command. Note that only lowercase letters are supported in the flag

command.

- Session level: To use new data types (such as TINYINT, SMALLINT, INT, FLOAT,
VARCHAR, TIMESTAMP, and BINARY) in SQL or MapReduce (the latest version),
add a set statement before the table statement set odps . sql . type .

system . odps2 = true ; and submit the two statements. The SQL statements
submitted through MaxCompute Studio are performed automatically. For more
information, see #unique_4.

- Project level: New data types at the project level can be used. To use the new data

types at the project level, the project owner must run the following command:

setproject odps . sql . type . system . odps2 = true ;

For more information about the setproject command, see #unique_5.



- Impact of using the new data type odps.sql.type.system.odps2 :

Note 1:

If the new data type flag is enabled, INT in the SQL statement indicates a 32-bit
integer. For example, if yourunthe cast ( a as INT ) command, type a
is converted to a 32-bit integer. If the new data type flag is not enabled, type a is
converted to BIGINT (64-bit).

For example, the cast ( a as INT ) command isequivalentto cast
( a as BIGINT ), create table t ( a INT ),and create
table a ( BIGINT ).Ifyou do notset odps.sql.type.system.odps2 to
true, you can also convert data types in MaxCompute. However, a warning
will be prompted, indicating that INT is processed as BIGINT. Therefore, we
recommend that you write BIGINT in your scripts.

The syntax of an integer constant changes.
In SELECT 1 + a ;,theinteger constantis 1.

B If the new data type flag is not enabled, the integer constant is processed as
BIGINT. If the constant length (such as 1000000000000000000000000) exceeds
the value range of BIGINT, the integer constant is processed as DOUBLE.

B If the new data type flag is enabled, the integer constant is expressed as 1 (

a 32-digit integer). If the constant value is greater than the maximum INT
value but smaller than the maximum BIGINT value, the integer is converted
to BIGINT. If the constant value is greater than the maximum BIGINT value,
the integer is converted to DOUBLE.

B Possible compatibility issues: The INT type may lead to inconsistencies in
function prototypes during subsequent operations. For example, the actions
of peripheral tools and subsequent jobs might be changed by new type tables

generated after data is written to disk.

The rules for converting implicit data types change.

If the new data type flag is enabled, some implicit types may not be converted.
For example, the precision of conversions from STRING to BIGINT, STRING to
DATETIME, DOUBLE to BIGINT, DECIMAL to DOUBLE, and DECIMAL to BIGINT



might be reduced. In this case, you can use the CAST function to convert the

data type.

Converting implicit data types affects insert and the calling of functions. You can
run the SQL statements that meet the requirements before enabling the new
data type flag. However, an error might be displayed after the new data type flag

is enabled.

- The supported operations, built-in functions, and UDFs are different.

If the new type flag is not enabled, some operations and built-in functions that

use new types as parameters and response values are not available.

1. Some built-in functions can be performed only after the new type flag is
enabled, for example, most of the functions that use INT as parameters have
BIGINT overloading. Functions such as YEAR, QUARTER, MONTH, DAY,
HOUR, MINUTE, SECOND, MILLISECOND, NANOSECOND, DAYOFMONTH,
and WEEKOFYEAR can be implemented by using DATEPART built-in
functions.

2. The UDF resolutions are different. For example, a UDF contains both BIGINT
and INT. Before the new type flag is enabled, the resolution is BIGINT. After
the new type flag is enabled, the resolution is INT.

- The BIGINT resolutions are different.

An integer constant, such as 123, is of the BIGINT type before a new data type is

used. The integer constant becomes INT type after a new data type is used.

Possible compatibility issues: The INT type may lead to inconsistencies in
function prototypes during subsequent operations. For example, the actions
of peripheral tools and subsequent jobs might be changed by new type tables

generated after data is written to disk.

- Types of supported partition columns are different.

H Before the new type flag is enabled, only STRING is supported by partition
columns.

B After the new type flag is enabled, data types such as STRING, VARCHAR,
CHAR, TINYINT, SMALLINT, INT, and BIGINT are supported by partition
columns.

Bl If the new type flag is not enabled, partition fields in INSERT operations must

be processed as STRING. For example, you can enter insert overwrite



table t partition ( pt = 045 ) select ....Notethat045is
not enclosed by quotation marks ("") and is resolved as an integer (45).

- Action of the LIMIT statement changes.

Take the SELECT % FROM tl UNION ALL SELECT * FROM t2

limit 10 ; statement as an example:

B Before the new type flag is enabled, the statementis SELECT % FROM tl1
UNION ALL SELECT * FROM ( SELECT % FROM t2 limit
10 ) t2 ;.

B After the new type flag is enabled, the statementis SELECT x FROM (

SELECT * FROM t1 UNION ALL SELECT * FROM t2 ) t

limit 10 ;.

Actions of the #unique_8, INTERSECT, EXCEPT, LIMIT, ORDER BY, DISTRIBUTE

BY, SORT BY, and CLUSTER BY statements are also changed if the new type flag is

enabled.

- The resolutions of the IN expression are different.
Take the IN expression, such as ain (1, 2, 3), as an example:

H Before the new type flag is enabled, all the values in the parentheses () must
be of the same type.

H After the new type flag is enabled, all the values in the parentheses () can be
converted to the same implicit type.

- Note 2: If a constant value is greater than the maximum INT value but smaller than

the maximum BIGINT value, the integer is converted to BIGINT. If the constant

value is greater than the maximum BIGINT value, the integer is converted to

DOUBLE. In MaxCompute versions earlier than 2.0, all INT types in SQL scripts are

converted to BIGINT. The following is an example:

create table a_bigint_t able ( a int ); -- Here INT is
processed as BIGINT .
select cast ( id as int ) from mytable ; -- Here INT

is processed as BIGINT .

- Note 3: VARCHAR constants can be expressed through implicit transformation of
STRING constants.
- Note 4: STRING constants can be connected to different strings, for example, abc

and xyz areresolvedas abcxyz , and can be written into different row.



- Note 5:: When you insert a constant to the DECIMAL field, ensure that the constant

is in the same format as that in the constant definition, for example, 3.5BD in the

following command:

insert

test_tb ( a ) values ( 3 .

5BD )

- Note 6: The displayed time value does not contain milliseconds. You can use the

tunnel command and - dfp to specify the time format, for example, tunnel

upload

' 'yyyy - MM - dd HH : mm :

information about tunnel commands, see #unique_9.

Complex data types

. SSS '.For more

The following table lists the complex data types that are supported by MaxCompute 2

.0.
Type Definition method Construction method
ARRAY - array<int> - array(l, 2, 3)
- array<struct<a:int, b: - array(array(1, 2), array(
string>> 3,4))
MAP - map<string, string> - map( “k1” , “v1”, “k2
- map<smallint, array< 7, 27
string>> - map(1S, array( ‘a’ , °
b’ ), 2S,array( X , ‘y
)
STRUCT - struct<x:int, y:int> - named_struct( ‘x’ ,1,
- struct<field1:bigint, Y ,2)
field2:array<int>, field3: | - named_struct( ‘field1
map<int, int>> >, 100L, ‘field2’ ,
array(1, 2), ‘field3’ ,
map(1, 100, 2, 200))

Note:

Complex data types are nestable. For the related built-in functions,

see #unique_10/unique_10_Connect_42_section_zcz_4lb_wdb,

#unique_10/unique_10_Connect_42_section_bzn_hcb_wdb, #unique_10/

unique_10_Connect_42_section_ifb_2nb_wdb.




2 Common commands

2.1 List of common commands

This module explains how to use the relevant commands through the client to help

you quickly understand MaxCompute.

The latest MaxCompute service adjusts the usual commands, the new command style

is more closely used by hive, which is convenient for original Hadoop/HIVE users.

MaxCompute offers many operations for projects, tables, resources, instances,
and other objects. You can perform operations on these objects using the console

commands and SDK.

Note:

- The common commands introduced in this module are mainly targeted at latest

version of theClient .

- If you want to learn how to install and configure clients, see Install and configure a
clientQuick Start.

- For more information about the SDK, see MaxCompute SDK

introductionMaxCompute SDK introduction.

List of common commands

addaliasalter

costcreate

dropdescdescribedownload/get

extended

flag/flagsfunctions

get

helphistory

jar/mapreduce

kill

lifecyclelist


http://icms.alibaba-inc.com/document/content/1295?version=315&topic=11959

odpscmd
partition
q/quit
resource
setshowstatus
tunnel
upload
weitwho

Use limits

- When you perform resource operations, please note that the size of each resource
file should not exceed 500 MB, and the total size of resources referenced by a single
SQL or MapReduce task should not exceed 2048 MB. For more restrictions, seeMR

limits,

2.2 Project operations

This article introduces you to command operations for entering the project and

setting space properties ( permissions and whitelist functions, etc. ).
Enter the workspce
Command format:

use < project_na me >;

Action:

- Enter the specified workspce. After entering the workspce, all objects in this

workspce can be operated by the user.

- If the workspce does not exist or the current user is not in this workspce, an

exception is returned.
Example:

odps : my_project > use my_project ; —-- my_project is a
workspce the user has privilege to access .

Note:


http://icms.alibaba-inc.com/document/content/1295?version=315&topic=11960

The preceding examples uses the MaxCompute client. All MaxCompute command

keywords, workspce names, table names, column names are case insensitive.
Creating a project is creating a MaxCompute project

After running the command, you can access the objects of this workspce. In the
following example, assume that test_src exists in the project ‘my_project’ . Run the

following command:

odps : my_project > select * from test_src ;

MaxCompute automatically searches the table in my_project. If the table exists, it
returns the data of this table. If the table does not exist, an exception is thrown. To
access the table test_src in another workspce, such as ‘my_project2’ , through the

project ‘my_project’ , you must first specify the workspce name as follows:

odps : my_project > select x from my_project 2 . test_src ;

The returned data is the data in my_project2, not the initial data of test_src in

my_project.

MaxCompute does not support commands to create or delete workspce. You can use
the MaxCompute console for additional configurations and operations as needed.For

details, see project list

Query workspace

Command format:
list projects ;
Features:

Used to view the list of items created by the primary account.

Note:

This command is supported from odpscmd 0.30.2.

SetProject

Command format:

setproject [< KEY >=< VALUE >];

Action:



- Use setproject command to set workspce attributes.

The following example sets the method that allows a full table scan.

setproject

odps .

sql .

allow .

fullscan = true ;

- If the value of <KEY>=<VALUE> is not specified, the current workspce attribute

configuration is displayed. Command format:

setproject ; -- Display the parameters set by the
setproject command .
Parameters
Property name Configured | Description Value range
permission
odps.sql.allow. ProjectOwn | Determines whether to allow a | True (
fullscan er full table scan. permitted
) /false (
prohibited)
odps.table.drop. All users | Whether to report an error True (no error
ignorenonexistent when deleting a table that reported)/false
does not exist. When the value
is true, no error is reported.
odps.security.ip. ProjectOwn | Specify an IP whitelist to IP list
whitelist er access the workspce. separated by
commas (,)
odps.instance.remain | ProjectOwn|Determines the duration of [3- 30]
.days er the retention of the instance
information.
READ_TABLE ProjectOwn | The number of data entries [1-10000]
_MAX_ROW er returned by running the Select
statement in the client.

Examples for odps.security.ip.whitelist

MaxCompute supports a workspce level IP whitelist.

Note:

- If the IP whitelist is configured, only the IP (console IP or IP of exit where SDK is

located) in the whitelist can access this workspce.




- After setting the IP white list, wait for at least five minutes to let the changes take
effect.

- For further assistance, open a ticket to contact Alibaba Cloud technical support

team.

The following are the three formats for an IP list in the whitelist, which can appear in

the same command. Use commas (,) to separate these commands.

- IP address: For example, 101.132.236.134.
- Subnet mask: For example, 100.116.0.0/16.
- Network segment: For example, 101.132.236.134-101.132.236.144.

Example of the command line tool set the IP white list:

setproject odps . security . ip . whitelist = 101 . 132 . 236 . 134

, 100 . 116 . 0 . 0 / 16 , 101 . 132 . 236 . 134 - 101 . 132 . 236 .
144
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If no IP address is added in the whitelist, then the whitelist function is disabled.

setproject odps . security . ip . whitelist =;

2.3 Table operations

This article will show you how to create, delete and view tables using common

commands through the MaxCompute client.

If you want to operate a table, use common commands in the client. Moreover it is
more convenient to collect tables, apply permissions, and view partitions using the

visible data table manager in DataWorks. For more information, see Table Details.

Create tables
Command format:

CREATE TABLE [ IF NOT EXISTS ] table_name

[( col_name data_type [ COMMENT col_commen t ], ...)]

[ COMMENT table_comm ent ]

[ PARTITIONE D BY ( col_name data_type [ COMMENT col_commen
t], ...)]

[ LIFECYCLE days ]

[ As select_sta tement ]

CREATE TABLE [ IF NOT EXISTS ] table_name
LIKE existing_t able_name

Action:

Create a table.



Note:

- Both the table name and column name are case insensitive and follow the same
naming conventions. The name can be up to 128 bytes in length and can contain
letters, numbers, and underscores (_).

- The comment content is an effective string, and it can be up to 1,024 bytes in
length.

- [LIFECYCLE days]: The parameter ‘days’ refers to the time required to complete
a ‘Table Operation’ lifecycle. It must be a positive integer. The unitis ‘day’ .

- Suppose that the ‘table_name’ is no-partition table. If calculated from the
last updated date, the data is still not modified after N (days), then MaxCompute
automatically recycles the table without user intervention (similar to ‘drop table

operation).

- Suppose that the ‘table_name’ is a partition table. MaxCompute determines
whether to recycle the table according to LastDataModifiedTime of each partition
. Unlike non-partitioned tables, a partitioned table is not deleted after all its
partitions are reclaimed. The lifecycle can only be created for tables and not for

the specified partitions.
Example:

CREATE TABLE IF NOT EXISTS sale_detai 1 (

shop_name STRING ,

customer_i d STRING ,

total_pric e DOUBLE )

PARTITIONE D BY ( sale_date STRING , region STRING ); --
Create a partition table sale_detai 1 .

Drop Table
Command format:

DROP TABLE [ IF EXISTS ] table_name ; —-- Table name to
be deleted .

Action:

- Delete a table.
- If the option [IF EXISTS] is specified, regardless of whether the table exists or not
, the return is successful. If the option [IF EXISTS] is not specified, and the table

does not exist, an exception is returned.



Example:

DROP TABLE sale_detai 1 ; -- If the table exists ,

success returns .

DROP TABLE IF EXISTS sale_detai 1 ; -- No matter

whether the table sale_detai 1 exists or not , success
returns .

Describe Table
Command format:

DESC < table_name >; -- Table name or view name .
DESC extended < table_name >; -- View the extended table
informatio n .

Action:
Return information of a specified table, includes:

- Owner: The owner of the table.

- Project: The project to which a table belongs.

- CreateTime: The creation time of the table.

- LastDDLTime: The last DDL operation.

- LastModifiedTime: The last time of table modification.

- InternalTable: Indicates the object to be described is table. The valueis ‘YES’ by
default.

- Size: Storage size occupied by table data, usually the compression ratio is 5. The
unit is Byte.

- Native Columns: Non-partition column information, including column name, type,
comment.

- Partition Columns: Partition column information, including partition name, type,
and comment.

- Extended Info: The information of extended table, such as StorageHandler and

Location.
Example:

odps @ project_na me > DESC sale_detai 1 ; —-- Describe a
partition table .

| Owner : ALIYUN $ odpsuser @ aliyun . com | Project :
test_proje ct |
| TableComme nt : |



| CreateTime : 2014 - 01 - 01 17 : 32 : 13 |
| LastDDLTim e : 2014 - 01 - 01 17 : 57 : 38 |
| LastModifi edTime : 1970 - 01 - 01 08 : 00 : 00 |

+ ________________________________________________________________________________
+
| Internalta ble : Yes | size : 0 |
+ ________________________________________________________________________________
+
| Native Columns : |
+ ________________________________________________________________________________
+
| Field | Type | Comment |
+ ________________________________________________________________________________
+
| shop_name | string | |
| customer_i d | string |
| total_pric e | double | |
+ ________________________________________________________________________________
+
| Partition Columns : |
+ ________________________________________________________________________________
+
| sale_date | string | |
| region | string | |
+ ________________________________________________________________________________
+

Note:

- The preceding example is executed using the MaxCompute client.

- If the table has no partition, the information of Partition Columns is not displayed.

- To describe a 'View', the option ‘InternalTable’ cannot be displayed but the
option ‘VirtualView’ can be displayed and its valueis ‘YES’ by default.
Similarly, the 'Size' option is replaced by the 'View Text' option, which represents
the definition of the view, for example: select * from src .For more

information, see#unique_32.
View partition table
Command format:

desc table_name partition ( pt_spec

Action:
View the specific partition information of a partition table.
Example:

odps @ project_na me > desc meta . m_security _users partition
( ds =' 20151010 ');

| PartitionS dze : 2109112 |



CreateTime : 2015 - 10 - 10 08 : 48 : 48 |
LastDDLTim e : 2015 - 10 - 10 08 : 48 : 48 |
LastModifi edTime : 2015 - 10 - 11 01 : 33 : 35 |

Show Tables/Show Tables like
Command format:

SHOW TABLES ;
SHOW TABLES like ' chart ';

Action:

- SHOW TABLES: List all tables of current project.
- SHOW TABLES like 'chart': Lists the tables on which the following table names of

the current project match the 'chart' Regular expressions are supported.

Example:

odps @ project_na me > show tables ;
odps @ project_na me > show tables like ' ods_brand *';

ALIYUN $ odps_user @ aliyun . com : table_name

Note:

- The preceding example is executed using the MaxCompute client.
- ALIYUN is a system prompt, indicating the you are an Alibaba Cloud user.

- In this example,odps_user@aliyun.com is the creator of the table in this example.

- In this example,table_name is the name of the table.

Show Partitions

Command format:

SHOW PARTITIONS table_name ; -- table_name : Specify the
table to be queried . If the table does not exist
or it is not a partition table , an exception is
thrown .

Action:

List all partitions of a table.



Example:

odps @ project_na me > SHOW PARTITIONS table_name ;
partition_ coll coll_value 1 / partition_ col2 col2_value 1
partition_ coll coll_value 2 / partition_ col2 col2_value 2

Note:

- The preceding example is executed using the MaxCompute client.
- Partition_coll and partition_col2 are the partition columns of the table.

- Coll_valuel, col2_valuel, coll_value2, and col2_value2 are corresponding values

of the partition columns.

2.4 Instances operations

Show instances/Show P
Command format:

SHOW INSTANCES [ FROM startdate TO enddate ] [ number ];
SHOW P [ FROM startdate TO enddate ] [ number ];

SHOW  INSTANCES [- all 1;

SHowW P [- all ];

SHOW P - p < project name >;

Action:
Displays the information about the instances created by the current users.
Parameters:

startdate . enddate :Returns the instance information during the specified
period (from startdate to enddate) in the yyyy-mm-dd format and the unit
is ‘day’ .The parameters are optional. If the parameters are not specified,
instances submitted within three days are returned by default.

number : Specifies the number of instances to be displayed. Based on the
scheduled time, return N (number) instances nearest to the current time. If not
specified, all instances that meet the requirements are shown.

- - all :The information of all instances that meet requirements is returned. To

execute the command, you must have the 'list' permission for the project. This

command can only return 50 records by default. You can - limit  number to
show more record. For example, use show p - all - limit 100 toshow

100 instance records in the project.



- The output items: Include StartTime (the time accurate to seconds), RunTime (s)

and Status (including Waiting, Success, Failed, Running, Cancelled, and Suspended
).
InstancelD and corresponding SQL are as follows:

StartTime RunTime Status InstancelD Query

2015 - 04 - 28 13 : 57 : 55 1s Success 20150428xx
XXXXXXXXXX — XXXXXX ALIYUN $ xxxxx @ aliyun - dinner . com select
*  from tab_pack_p riv Timit 20 ;

oooooo

The probable status of an instance is as follows:

- Running

- Success

- Waiting

- Failed (job failed but data in the target table is modified)
- Suspended

- Canceled

Note:

The commands from the preceding example run in MaxCompute client.
Status Instance

Command format:

status < dnstance_i d >; -- dinstance_i d : the unique
identifier of an instance , to specify  which instance
to be queried

Action:

- Query the status of specified instance, such as Success, Failed, Running, and

Cancelled.

- If this instance is not created by the current user, exception is returned.
Example:

odps @ $ project_na me > status 2013122512 3XXXXXXXXX XXXXXX ;
Success

Query the status of an instance which ID is 20131225123xxxxxxxxxxxxxxx, and the

result is Success.



Note:

The commands from the preceding example run in MaxCompute client.
Top Instance
Command format:
top instance ; top instance - all ;
Action:
Permission requirements: The user must be a project owner or administrator.

top  dnstance :Displays the job information of the current account that is

running in the project. It is displayed, includesding ISNTANCEID , Owner, Type,
StartTime, Progress, Status, Priority, RuntimeUsage (CPU/MEM), TotalUsage (CPU/
MEM), QueueingInfo (POS/LEN) and so on.

top  instance - all :Returns all jobs that are currently being executed in the
current project. This command can only return 50 records by default. You can user -

Timit number to show more record.
Example:

odps @ $ project_na me > top instance ;

Note:

The commands from the preceding example run in MaxCompute client (version
0.29.0 or later).

Kill Instance

Command format:

kill < dinstance_i d >; -- dnstance_i d : The unique
identifier of an instance , which must be ID of
an instance  whose status is ' Running ', otherwise , an

error is returned
Action:

Stop specified instance. The instance must be in the Running status.



Example:

odps @ $ project_na me > kill 2013122512 3XXXXXXXXX  XXXXXX

Stop the instance which ID is 201312251 23xXxXXXXXXXXXXXXXX.

Note:

- The commands from the preceding example run in MaxCompute client.
- This is an asynchronous process. It does not mean that the distributed task has
stopped after the system accepts the request and returns the result. You can check

whether the instance is deleted by using the status command.

Desc Instance
Command format:

desc instance < dnstance_i d >; -- dnstance_i d : The unique
identifier of an instance

Action:

Get the job information according to instance ID, including SQL, owner, startime,

endtime, status.
Example:

odps @ $ project_na me > desc instance 20150715XX  XXXXXXXXXX
XXX 3

ID 20150715XX  XXXXXXXXXX XXX

Owner ALIYUN $ XXXXXX @ alibaba - 1inc . com

StartTime 2015 - 07 - 15 18 : 34 : 41

EndTime 2015 - 07 - 15 18 : 34 : 42

Status Terminated

console_se lect_query _task_1436 956481295 Success

Query select * from mj_test ;

Query all the job information related to the instance whose ID is

2015071 5xXXXXXXXXXXXXXXX.

Note:

The commands from the preceding example run in MaxCompute client.



Wait instance

Command format:

wait

identifier

Action:

< dinstance_i

d
an

> instance_i d The

instance

unique
of

Get running task information, including logs based on the instance ID and a logview

link. View task details by accessing the logview link.

Example:
wait 2017092516 1IXXXXXXXX  XXXXXX
ID = 2017092516 I1IXXXXXXXX XXXXXX
Log view :
http :// logview . odps aliyun com / logview /? h = http ://
service odps aliyun com / XXXXXXXXXX
Job Queueing
Summary
resource cost cpu 0] 05 Core x Min , memory (0] 05
GB * Min
inputs
alian bank_data 41187 ( 588232 bytes )
outputs
alian result_tab le 8 ( 640 bytes )
Job run time 2 000
Job run mode service job
Job run engine execution engine
M1 :
instance count 1
run time 1 000
instance time
min 1 000 , max 1 000 , avg 1 000
input records
TableScan_ REL5213301 41187 ( min 41187 ,
max 41187 , avg 41187
)
output records
StreamLine Write_REL5 213305 8 ( min 8 ,
max : 8 , avg 8 )
R2_1 :
instance count 1
run time 2 000
instance time
min 2 000 , max 2 000 , avg 2 000
input records
StreamLine Read_REL52 13306 8 ( min 8 , max
8 , avg 8 )
output records



TableSink_ REL5213309 : 8 ( min : 8 , max : 8
, avg : 8)

2.5 Resources operations

This article explains how to use common commands to operate resources in the

MaxCompute client.

You can also search and upload resources using the visualized online data

development tools in DataWorks. For more information, see Resource management.
Add a resource

Command format:

add file < local_file > [ as alias ] [ comment ' cmt ']J[- f ]1;
add archive < local_file > [ as alias ] [ comment ' cmt ']J[- f
].
ac’Jd table < table_name > [ partition <( spec )>] [ as alias ] [
comment ' cmt ']J[- f ];
add jar < local_file . jar > [ comment ' cmt ']J[- f ];

Parameters

file / archive / table / jar :Indicates the resource type. For more
information, see Resources.

local_file :Indicates path of the local file, and uses this file name as the
resource name. Resource name also acts as a unique identifier of a resource.

table_name :Indicates table name in MaxCompute. Currently, external tables
cannot be added into resource.
[ PARTITION ( spec )]: When the resource to be added is a partition table,
MaxCompute only supports taking a partition as a resource, not the entire

partition table.
alias :Specifies a resource name. If this parameter is not specified, the file name

is used as a resource name by default. Jar and Python resources do not support this

function.
[ comment ¢ cmt ’]:Adds acomment for the resource.
[- f ]:If aname is duplicated, this parameter can be added as a substitute to the

original resource. If this parameter is not specified and the duplicate resource

name exists, the operation fails.



Example

odps @ odps_publi c_dev > add table sale_detai 1 partition

( ds =' 20150602 ') as sale . res comment ' sale detail on
20150602 ' - f ;

b
OK : Resource ' sale . res ' have been updated
--- Add a resource named sale . res in MaxCompute

Note:

Each resource file size cannot exceed 500 MB. The resource size referenced by a

single SQL or MapReduce task cannot exceed 2048 MB. For more information about,
see MR Restrictions .

Delete a resource

Command format:

DROP RESOURCE < resource_n ame >;

-- resource_n ame : a
specified resource name .

View the resource list
Command format:

LIST RESOURCES

5
Action:

View all resources in the current project.

Example:

odps @ $ project_na me > list resources ;
Resource Name Comment Last Modified Time
1234 . txt 2014 - 02 - 27 07 : 07 : 56 file
mapred . jar 2014 - 02 - 27 07 : 07 : 57 jar

Type

Download resources
Use the following command format to download resources:
GET RESOURCE < resource_n ame > < path >;

Action:

Download resources to your local device. The resource type must be file, jar, archive,
or py.



Example:

odps @ $ project_na me > get resource odps - udf - examples .
jar d :\;
OK

2.6 Functions operations

This article explains how to use common commands to operate functions in the

MaxCompute client.

You can also operate functions using the visualized online data development tools in

DataWorks. For more information, see Function Management.
Create a Function
Command format:

CREATE FUNCTION < function_n ame > AS < package_to _class >
USING < resource_l st >;

Parameters

function_n ame :An UDF name referenced in SQL.
package_to _class :For Java UDF, this name is a fully qualified class name

(from top-level package name to UDF class name). This parameter must be in

double quotation marks. And, for Python UDF, this name is a python script name.

({313

classname. For both Java UDF and python script, use double quotation ( “ *) marks

to indicate this parameter. And for the name, use quotation marks.

resource_l st :Provides resource list used by UDF.

- Resources that contain UDF code must be included in the list.

- If the code reads the resource file by the distributed cache interface, this list
also contains the list of resource files read by the UDF.

- The resource list is composed of multiple resource names, separated by a

“»

comma (,). The resource list must be in double quotation ( ) marks.
- Specify the project in which the resource is located as follows: < project_na

me >/ resources /< resource_n ame >.

Example:



- Suppose a Java UDF class org.alidata.odps.udf.examples.Lower is in my_lower.jar,

create function my_lower as follows:

CREATE FUNCTION my_lower AS ' org . alidata . odps . udf .
examples . Lower ' USING ' my_lower . jar ';

- Suppose a Python UDF MyLower is used in project pyudf_test.py,create function

my_lower as follows:

create function my_lower as ' pyudf_test . MylLower ' using
' test_proje «ct / resources / pyudf_test . py ';

- Suppose a Java UDF class com.aliyun.odps.examples.udf.UDTFResource is in
udtfexamplel.jar, and it depends on file resource file_resource.txt and table

resource table_resourcel,create function test_udtf as follows:

create function test_udtf as ' com . aliyun . odps .
examples . udf . UDTFResour ce ' wusing ' udtfexampl el . jar ,
file_resou rce . txt , table_reso wurcel , test_archi ve . zip

L
b

Note:

- Similar to the resource files, the UDF duplicate name can be registered only once.

- Generally UDF cannot overwrite system built-in functions. Only the project
owner has right to overwrite the built-in functions. If you are using a UDF which
overwrites the built-in function, the warning is triggered in Summary after SQL

execution.
Drop a Function
Command format:

DROP FUNCTION < function_n ame >;

Example:

DROP FUNCTION test_lower ;

List Functions
Command format:

list functions ; —- View all user - defined functions in
current project .



list functions
functions in

- p
the

2.7 Set operations

my_project ; —-- View
project

' my_project '.

all user - defined

This topic describes how to use the set command to set MaxCompute or user-defined

system variables and how to clear the settings.

set command

Format

set < KEY >=< VALUE >

Action

You can use the set command to configure operations in MaxCompute.

The following table lists the system variables that are supported by MaxCompute.

System variable

Description

Value

odps.sql.allow.fullscan

Specifies whether to allow
a partitioned table to be
fully scanned.

True :The partitioned
table is allowed to be
fully scanned.

False :The
partitioned table is
not allowed to be fully
scanned.

odps.stage.mapper.mem

Sets the memory size of
each map worker.

Default value: 1024 MB

odps.stage.reducer.mem

Sets the memory size of
each reduce worker.

Default value: 1024 MB

odps.stage.joiner.mem

Sets the memory size of
each join worker.

Default value: 1024 MB

odps.stage.mem

Sets the memory size of
all workers in specified
MaxCompute jobs. This
set key has lower priority
than that of the preceding
three ones.

This set key does not have
a default value.




System variable Description Value
odps.stage.mapper.split. | Modifies the input data Default value: 256 MB
size quantity of each map

worker (the input file

shard size) to manage the
number of workers at each
map stage.

odps.stage.reducer.num

Modifies the number of
workers at each reduce
stage.

This variable does not have
a default value.

odps.stage.joiner.num

Modifies the number of
workers at each join stage.

This variable does not have
a default value.

odps.stage.num

Modifies the worker
concurrency at all stages
in specified MaxCompute
jobs. This set key has lower
priority than that of the
preceding three ones.

This variable does not have
a default value.

odps.sql.reshuffle.
dynamicpt

Sets dynamic partitions to
avoid generating excessive
small files.

- True
- False

Default value: True

Note:
If a small number of
dynamic partitions
are generated, we
recommend that you set
the value of this variable
to False toavoid data

skew.
odps.sql.type.system. Sets the valueto True if | . Trye
odps2 the SQL statement contains | . palge

new data types such as
TINYINT, SMALLINT, INT,
FLOAT, VARCHAR, and
TIMESTAMP BINARY.

Default value: False




ity mode. MaxCompute
supports various syntaxes
specified by Hive, such
as inputRecordReader,
outputRecordReader, and
Serde only after the Hive
compatibility mode is
enabled.

System variable Description Value
odps.sql.hive.compatible |Specifies whether to . True
enable the Hive compatibil | . False

Default value: False

Note:

Only lowercase letters can be used in the set command. For settings about project

operations, see #unique_41.

Example
set odps . sql .
max

executione

ngine .

coldata .

deep . buffer . size .

- The preceding SQL statement is used to adjust the buffer size of a complex type

column in a table that is written in MaxCompute.

- Application scenarios

1. An output table contains many complex data types.

2. The size of a single complex variable contained in the output table exceeds the

specified size.

- Description

- The default buffer size is 67,108,864 byte (64 MB).

- If an output table has 3 columns whose schema is of a complex type, such as

string, map, struct, array, and binary, MaxCompute reserves 64 MB for each

column by default. The buffer that is applied for each column is used to store

data for the corresponding batch

row count

row.

- We recommend that you set a proper value according to the estimated size of the

complex variables in a table. For example, if the size of each complex variable




does not exceed 1,024 byte and the batch row count valueis 1024 (the

default value), you can set the flag to 1024 X 1024. The following is an example:

set odps . sql . executione ngine . coldata . deep . buffer .
size . max = 1048576 ;

- If the value of each complex variable is between 7 MB and 8 MB, and the value of
batch row count is32,you can set this value to 8 MB X 32.
- If the output of a task has a complex type, or if the mapjoin table of a task has

a complex type, adjusting the value affects the memory during task running. An

excessive large value might cause out of memory (OOM).

set odps . stage . mapper . split . size

- Similarto set odps . stage . mapper . split . size ,the set odps
. stage . mapper . split . size command can also be used to adjust
the quantity of data (in MB) read by each mapper worker. The following is an

example:

set odps . stage . mapper . split . size = 256

show flags
Format
show flags ; -— Display parameters set by using the set
command .

Note:

You can runthe use project command to clear the settings.

2.8 Other operations

Alias command

The ALIAS command reads different resources (data) using a fixed resource name in

MapReduce or UDF without modifying the code.
Command format:

ALIAS < alias >=< real >;

Action:

Create alias for a resource.



Example:

ADD TABLE src_part PARTITION ( ds =' 20121208 ') AS
res_201212 08 ;

ADD TABLE src_part PARTITION ( ds =' 20121209 ') AS
res_201212 09 ;

ALIAS resName = res_201212 08 ;

jar - resources resName - libjars work . jar - classpath ./
work . jar com . company . MainClass args ... 3;// job 1
ALIAS resName = res_201212 09 ;

jar - resources resName - libjars work . jar - classpath ./
work . jar com . company . MainClass args ... 3;// job 2

In the preceding example, resource alias resName refers to different resource tables

in two jobs. Different data can be read without modifying the code.
Cost SQL
Command format:

cost sql < SQL Sentence >;

Action:

Estimate an SQL measurement message, including the size of the input data, the

number of UDFs, and the SQL complexity level.

Note:
Use the following information for reference purpose only. Refrain from using it as an

actual charging standard.
Example:

odps @ $ odps_proje ct > cost sql select distinct
project_na me , user_name from meta . m_security _users
distribute by project_na me sort by project_na me ;

ID = 2015071511 3033121XXX XXXXX
Input : 65727592 Bytes
UDF : 0

Complexity : 1 . 0



3 Data upload and download

3.1 Data upload and download overview

This topic provides an overview of the upload and download processes of
MaxCompute system data, including service connection information, SDKs, tools, and

how to migrate data to the cloud.

DataHub provides a real-time data tunnel, and Tunnel provides a batch data tunnel

. Both of these tunnels can access MaxCompute and provide their own SDKs and
derivative data upload and download tools. Specifically, the tools include DataWorks
, DTS, OGG plugin, Sqoop, Flume plugin, LogStash plugin, Fluentd plugin, Kettle

plugin, and MaxCompute client.
The underlying data tunnels used by these tools include:
- DataHub tools

- 0GG

- Flume

- LogStash
- Fluentd

- Tunnel tools

- DataWorks
- DTS

- Sqoop

- Kettle

- MaxCompute client

A wide range of data upload and download tools are applicable to most cloud

data migration scenarios. The subsequent topics introduce the tools,Hadoop data
migration, database data synchronization, log collection, and other cloud migration
scenarios. We recommend that you refer to the relevant topics describing these

scenarios.

Note:



For information about how to synchronize data in offline mode, we recommend that

you readData integration overview.
Limits
Limits to uploading data while using Tunnel

- Your upload speed is dependent on your network bandwidth and server
performance.

- The number of retransmission attempts has an upper limit. When this upper limit
is exceeded, the system still continues to upload the next data block. However, your

data may be lost as a result. Therefore, we recommend that you run the select
count (*) command after the data upload is completed to check whether any
data is lost.

- Tunnel commands cannot be used to upload or download the data types ARRAY,
MAP, and STRUCT.

- By default, each project supports up to 2,000 concurrent Tunnel connections.

- On the server, the lifecycle for the session of each tunnel spans 24 hours. Each
session can be shared among processes and threads on the server. During these

sessions, you must ensure that each BlockId isunique.
Limits to uploading data while using DataHub

- The size of each field cannot exceed its upper limit. For information about the

limits of each field, see Data types.

Note:
The length of a STRING-type field cannot exceed 8 MB.

- Multiple data entries are packetized into one package before they are uploaded.
Limits of TableTunnel SDK interfaces

- The value of BlockId must be greater than or equalto © and lessthan 20000 .
The size of data to be uploaded in a block cannot exceed 100 GB.

- The lifecycle of a session is 24 hours. If your session times out due to large volume
data uploads, you must split your data into multiple sessions.

- The lifecycle of an HTTP request of the RecordwWrit er classis 120s.If no

data flows over an HTTP connection within 120 seconds, the server closes the

connection.



3.2 Connection to data tunnel service

In different network environments, you need to choose different service addresses
(Endpoints) to connect services, otherwise you will not be able to initiate requests to

services.

Both DataHub and Tunnel use different endpoints in different network environments.
Depending on the network environment, select the appropriate service address or
endpoint, to connect to the service. Select the appropriate address or endpoint for

your network to be able to send requests to the service.

Note:

Different network connections may affect your Billing.

For detailed endpoints information for different network environments, see

Endpoints and Data Centers Access Domains and Data Centers.

3.3 Cloud data migration

Data upload and data download tools of the MaxCompute platform can be used for
a wide range of cloud data migration scenarios. This article introduces some typical

scenarios.
Hadoop data migration
For Hadoop data migration, either use Sqoop or DataWorks.

- Sqoop runs an MR job on the original Hadoop cluster for the distributed data
transmission to MaxCompute and is highly efficient. For more information, see

Sqoop tool introduction.

- DataWorks can be combined with DataX for Hadoop data migration.
Database synchronization

To synchronize the data of a database to MaxCompute, select an appropriate tool

based on the database type and synchronization rule.

- For offline batch data synchronization, use DataWorks. It supports a wide range
of database types, including MySQL, SQL Server, and PostgreSQL. For more

information, see #unique_54. For instance operation instructions, see #unique_55.

- For real-time Oracle data synchronization, use OGG plug-in tools.


http://sqoop.apache.org/
http://sqoop.apache.org/

- For real-time RDS data synchronization, use DTS.
Log collection

For log collection, use Flume, Fluentd, and Logstash tools.

3.4 Data upload and download tools

The MaxCompute platform supports a wide range of data upload and download
tools. The source code for most of the tools can be found on GitHub, the open-source
community to upload and download the data. You can select the tool according to the
scenario. The tools are divided into two types: Alibaba Cloud DTplus products and

open-source products. This article helps you learn more about these tools.
Alibaba Cloud DTplus products
- Data integration of DataWorks

Data Integration, or data synchronization, of DataWorks is a stable, efficient, and
scalable data synchronization platform provided by Alibaba Cloud. It is designed
to provide full offline and incremental real-time data synchronization, integratio
n, and exchange services for the heterogeneous data storage systems on Alibaba
Cloud.

Data synchronization tasks support the following data types: MaxCompute,
RDS (MySQL, SQL Server, and PostgreSQL), Oracle, FTP, AnalyticDB (ADS), OSS,
Memcache, and DRDS. For more information, see #unique_48.

- MaxCompute console

- For information about console installation and basic use, see Client
introduction.

- Based on the Batch data tunnel SDK, the client provides built-in Tunnel
commands for data upload and download. For more information, see Basic

Tunnel command usage.

Note:

This is an open-source aliyun-odps-console.

- DTS

Data Transmission (DTS) is a data service provided by Alibaba Cloud that supports
data exchanges between RDBMS, NoSQL, OLAP, and other data sources. It provides


https://github.com/aliyun/aliyun-odps-console
https://www.alibabacloud.com/help/doc-detail/26592.html

data migration, real-time data subscription, real-time data synchronization, and

other data transmission features.

DTS supports data synchronization from ApsaraDB for RDS and MySQL instances

to MaxCompute tables. Currently, other data source types are not supported.
Open-source products
- Sqoop

As a tool developed based on the Sqoop 1.4.6 community, Sqoop provides
enhanced MaxCompute support with the ability to import and export data from
MySQL and other relational databases to MaxCompute tables. Data in HDFS/Hive

can also be imported to MaxCompute tables.

Note:
This is an open-source aliyun-maxcompute-data-collectors.

- Kettle

Kettle is an open-source ETL tool based on Java which can run on Windows, Unix,
or Linux. It provides graphic interfaces for you to easily define data transmission

topology using drag-and-drop components.

Note:

This is an open-source aliyun-maxcompute-data-collectors.

- Flume

Apache Flume is a distributed and reliable system, which efficiently collects,
aggregates, and moves massive volumes of log data from different data sources to a

centralized data storage system. It supports multiple Source and Sink plugins.

The DataHub Sink plug-in of Apache Flume allows you to upload log data to

DataHub in real time and archive the data in the MaxCompute tables.

Note:
This is an open-source aliyun-maxcompute-data-collectors.

+ Fluentd

Fluentd is an open-source software product that collects logs, including Applicatio

n Logs, System Logs, and Access Logs, from various sources. It allows you to select


https://github.com/aliyun/aliyun-maxcompute-data-collectors
https://github.com/aliyun/aliyun-maxcompute-data-collectors?spm=a2c4g.11186623.2.15.oSXp9R
https://github.com/aliyun/aliyun-maxcompute-data-collectors?spm=a2c4g.11186623.2.17.oSXp9R

plug-ins to filter and store log data to different data processors, including MySQL,

Oracle, MongoDB, Hadoop, and Treasure Data.

The DataHub plug-in of Fluentd allows you to upload data to DataHub in real time

and archive the data in MaxCompute tables.

- LogStash

Logstash is an open-source log collection and processing framework. The logstash
-output-datahub plugin allows you to import data to DataHub. This tool can
be easily configured to collect and transmit data. When used together with
MaxCompute or StreamCompute, it allows you to easily create an all-in-one

streaming data solution right from data collection to analysis.

The DataHub plug-in of Logstash allows you to upload data to DataHub in real time

and archive the data in MaxCompute tables.

- 0GG

The DataHub plug-in of OGG allows you to incrementally synchronize the Oracle

database data to DataHub in real time and archive the data in MaxCompute tables.

Note:

This is an open-source aliyun-maxcompute-data-collectors.

3.5 Tunnel commands

This topic introduces you to the instructions for the use of Upload, Show, Resume and

other Tunnel upload and download commands.
Features

The Client provides Tunnel commands for you to use the functions of the original

Dship tool.
Tunnel commands are mainly used to upload or download data.

Upload : Supports file or directory (level-one) uploading. Data can only be
uploaded to a single table or table partition each time. For partitioned tables, the

destination partition must be specified.

tunnel upload log . txt test_proje ct . test_table / pl1 ="
b1l ||, p2 =" p2 ||;

-- Uploads data in log . txt to the test_proje ct
project ' s test_table table , partitions : pl =" bl ", p2 ="
b2 ".


https://github.com/aliyun/aliyun-maxcompute-data-collectors?spm=a2c4g.11186623.2.21.oSXp9R

tunnel upload log . txt test_table -- scan = only ;
-— Uploads data from log . txt to the test_table
table .-- The scan parameter indicates that the data
in log . txt must be scanned to determine if it
complies with the test_table definition s . If it does
not , the system reports an error and the upload
is stopped .

Download : You can only download data to a single file. Only data in one table

or partition can be downloaded to one file each time. For partitioned tables, the

source partition must be specified.

tunnel download test_proje «ct . test_table / pl =" bl ", p2 ="
b2 " test_table . txt ;
-- Download data from the table to the test_table .
txt file .

Resume :If an error occurs because of network or the Tunnel service, you can
resume transmission of the file or directory after interruption. This command
allows you to resume the previous data upload operation, but does not support

download operations.

tunnel resume ;

Show : Displays the history of the commands used.

tunnel show history - n 5 ;

-- Displays details for the last five data upload /
download commands .

tunnel show log ;
-- Displays the log for the last data upload /
download .

Purge : Clears the session directory. Use this command to clear history for last

three days.

tunnel purge 5 3
-- Clears logs from the previous five days .

Tunnel upload and download limits

Tunnel command does not support uploading and downloading data of the ARRAY,
MAP, and STRUCT types.

Each session has a 24-hour life cycle on the server. It can be used within 24 hours
after being created, and can be shared among processes or threads. The block ID of

each session must be unique.



Use of Tunnel commands

Tunnel commands allow you to obtain help information using the Help sub-command

on the client. Each command and selection supports short command format.

odps @ project_na me > tunnel help ;

Usage : tunnel < subcommand > [ options ] [ args ]

Type ' tunnel help < subcommand >' for help on a
specific subcommand
Available subcommand s :

upload ( u )

download d)

resume ( )
show ( s
purge ( p )
help ( h)
tunnel is a command for uploading data to /
downloadin g data from MaxCompute .

(
;
)

Parameters

upload : Uploads the data to a MaxCompute table.
download :Downloads the data from a MaxCompute table.

resume : If data fails to be uploaded, use the Resume command to resume the
upload from where it was interrupted. Do not use this command for download
operations. Each data upload or download operation is called as a session. Run the
Resume command and specify the session ID to be resumed.

show : Displays the history of the commands used.

purge : Clears the session directory. Use this command to clear history for last

three days.

help :Provides 'help' information regarding questions related to Tunnel.

Upload

Import data of local files to MaxCompute tables in the append mode. The sub-

commands are used as follows:

odps @ project_na me > tunnel help upload ;
usage : tunnel upload [ options ] < path > <[ project .] table [/
partition ]>

upload data from local file
- acp ,- auto - create - partition < ARG > auto create target
partition if not

exists , default false

- bs ,- block - size < ARG > block size in MiB , default
100
- ¢ ,- charset < ARG > specify file charset , default ignore

set ignore to download
raw data



- cp ,—- compress < ARG > compress , default true
- dbr ,- discard - bad - records < ARG > specify discard bad
records

action ( true | false ),
default false
- dfp ,- date - format - pattern < ARG > specify date format
pattern , default

yyyy — MM - dd HH : mm : ss ;
- fd ,- field - delimiter < ARG > specify field delimiter ,
support

unicode , eg \ u000O1 .
default ","
- h ,- header < ARG > if local file shou'ld have table

header , default false

- mbr ,- max - bad - records < ARG > max bad records , default
1000
- ni ,—- null - dindicator < ARG > specify null indicator
string ,
default ""( empty string )
- rd ,- record - delimiter < ARG > specify record delimiter ,
support

unicode , eg \ u00oO1 .
default "\ r \ n "
- s ,- scan < ARG > specify scan file

action ( true | false | only ),
default true
- sd ,- session - dir < ARG > set session dir , default

D :\ software \ odpscmd_pu blic
\ plugins \ ds

hip
- ss ,— strict - schema < ARG > specify strict schema mode .
If false ,

extra data will be
abandoned and

insufficie nt field will

be filled
with null . Default true
- te ,- tunnel_end point < ARG > tunnel endpoint
- threads < ARG > number of threads , default 1
- tz ,- time - zone < ARG > time zone , default local
timezone :

Asia / Shanghai
For example :
tunnel upload log . txt test_proje ct . test_table / p1 ="
b1l ||, p2 =" po "

Parameters

- - acp :Determines if the operation automatically creates the destination partition
if it does not exist. This one is disabled by default.

- - bs : Specifies the size of each data block uploaded using Tunnel. Default value:
100MiB (1MiB=1024*1024B) .

- - c :Specifies the local data file encoding. Default value: I. When not set, the
encoding of the downloaded source data is used by default.

- - cp :Determines whether the local file is compressed before being uploaded,

reducing traffic usage. It is enabled by default.



- - dbr :Determines whether to ignore corrupted data (including extra, missing

columns or mismatched column data types).

- If this value is true, all the data that does not satisfy table definitions is ignored.

- When the parameter is set to false, the system displays error messages in case of

corrupted data, but the raw data in the destination table remains unaffected.
- - dfp :Specifies the format of DateTime data. Default value: yyyy-MM-dd

HH:mm:ss. If you want to specify the time format to the level of milliseconds, use

tunnel upload - dfp ' yyyy - MM - dd HH : mm : ss . SSS ', for
more information, see Data types.
- - fd : Specifies the column delimiter of the local data file. The default value is
comma (,).
- - h :Determines whether the data file contains the header. If it is set to true, Dship
skips the header and starts uploading from the next row.
- - mbr :By default, if more than 1,000 rows of corrupted data is uploaded, the

upload is terminated. This parameter allows you to adjust the tolerated volume of

the corrupted data.
- - ni :Specifies the NULL data identifier. Default value: “ “(blank string).
- - rd : Specifies the row delimiter of the local data file. Default value: \r\n.

- - s :Determines whether to scan the local data file. Default value: false.

- If set to true, the system scans the data first, and then imports the data if the

format is correct.
- If set to false, the system imports the data directly without scanning.

- If the value is 'only', then only the local data is scanned. No data is imported after

scanning.
- - sd :Sets the session directory.
- - te :Specifies the tunnel endpoint.
- - threads : Specifies the number of threads. Default value: 1.
- - tz :Specifies the time zone. The default value is the local time zone: Asia/
Shanghai.
Example

- Create a destination table:

CREATE TABLE IF NOT EXISTS sale_detai 1 (



shop_name STRING ,
customer_i d STRING ,
total_pric e DOUBLE )
PARTITIONE D BY ( sale_date STRING , region STRING );

- Add a partition:

alter table sale_detai 1 add partition ( sale_date ='
201312 ', region =' hangzhou ');

- Prepare the data file data.txt with the following content:

shop9 , 97 , 100
shopl1l0® , 10 , 200
shopll , 11
The data of the third row of this file is not consistent with the definition in Table

sale_detail. The three columns are defined by sale_detail, but this row only has two

- Import data:
odps @ project_na me > tunnel u d :\ data . txt sale_detai
1 / sale_date = 201312 , region = hangzhou - s false
Upload session : 20150610 *kxkkkkkkkkkkkkkkkkxkkxx 60C

Start upload : d :\ data . txt

Total bytes : 41 Split input to 1 blocks

2015 - 06 - 10 16 : 39 : 22 upload block : ' 1 '
ERROR : column mismatch -, expected 3 columns , 2
columns found , please check data or delimiter

Because data.txt contains corrupted data, data import fails. The system displays

the session ID and error message.

- Verify data:

odps @ odpstest_a y52c_ay52 > select * from sale_detai 1
where sale_date =' 201312 ';

ID = 2015061008 4135370gyv c61z5

o o —— o m o o +

| shop_name | «customer_i d | total_pric e | sale_date |
region |

o ————— o — Fom o ————— o +
o - o Fom o - o +

The data import failed because of dirty data and hence the table is empty.

Show
Displays historical records. The sub-commands are used as follows:

odps @ project_na me > tunnel help show ;
usage : tunnel show history [ options ]
show session informatio n
- n ,- number < ARG > lines
For example
tunnel show history - n 5



tunnel show log
Parameter
- n : Specifies the number of rows to be displayed.
Example

odps @ project_na me > tunnel show history ;

20150610 Kk sk kksk sk kkkkkkkkkkkkkkkx 6OC failed ' u -- config -
file / D :/ console / conf / odps_confi g . ini -- project
odpstest_a y52c_ay52 -- endpoint http :// service . odps . aliyun
com / api -- 1d Ul **x*x*x*x*xx Il -—-— key 2m **kkkkkkkkxkxkkxkkx*x R
d :\ data . txt sale_detai 1 / sale_date = 201312 , region =
hangzhou - s false '
Note:

With reference to the preceding example, 20150610 %k kkkkok ko kok kokkk %k k k%

60c is the session ID of the failed data importing in the previous section.
Resume

Repairs and re-executes historical records (only valid for data uploads). The sub-

commands are used as follows:

odps @ project_na me > tunnel help resume ;

usage : tunnel resume [ session_id ] [- force ]
resume an upload session
- f ,- force force resume

For example
tunnel resume

Example
Modify the data.txt file as follows:

shopx , x_id , 100
shopy , y_id , 200

Re-upload the repaired data:

odps @ project_na me > tunnel resume 20150610
*hkkkkkkkkxkkkkkkxkkkxkkx*x 60c —-- force

start resume

20150610 *x***xxkkxkkkkxkkkkkkxkkxxkkx*x 60OC

Upload session : 20150610 *kxxkkkkkkkkkxkkkkkkxkkxx 60C
Start upload : d :\ data . txt

Resume 1 blocks

b

2015 - 06 - 10 16 : 46 : 42 upload block : ' 1 '
2015 - 06 - 10 16 : 46 : 42 upload block complete , blockid
=1

upload complete , average speed is 0 KB / s



OK

Note:
With reference to the preceding example, 20150610 *xkxk ko %k %k %k kk sk k ok ko kK XK

60c 1is session ID.
Verify data:

odps @ project_na me > select * from sale_detai 1 where
sale_date =' 201312 ';

ID = 20150610xXx XXXXXXXXXa 741z5

o Fom o —— o o +
| shop_name | «customer_i d | total_pric e | sale_date |
region |

o ————— fmm Fom——————— o ————— o —— +
| shopx | x_id | 100 . © | 201312 |
hangzhou |

| shopy | y_id | 200 . 0O | 201312 |
hangzhou |

o Fom o —— o o +

Download

The sub-commands are used as follows:

odps @ project_na me > tunnel help download ;
usage : tunnel download [ options ] <[ project .] table [/
partition ]> < path >

download data to local file
- ¢ ,- charset < ARG > specify file charset , default ignore

set ignore to download raw

data
- ci ,— columns - index < ARG > specify the columns index (
starts from
0 ) to download , use comma
to split each
index
- ¢cn ,- columns - name < ARG > specify the columns name to

download ,
use comma to split each
name
- cp ,—- compress < ARG > compress , default true
- dfp ,- date - format - pattern < ARG > specify date format
pattern , default
yyyy - MM - dd HH : mm : ss

- e ,- exponentia 1 < ARG > When download double values
use

>

exponentia 1 express if
necessary

Otherwise at most 20
digits will be

reserved . Default false
- fd ,- field - delimiter < ARG > specify field delimiter ,
support

unicode , eg \ u0BOl . default

n.n
b



- h ,- header < ARG > if local file shou'ld have table
header ,
default false
- limit < ARG > specify the number of records to
download
- ni ,- null - dindicator < ARG > specify null indicator
string , default
""( empty string )
- rd ,- record - delimiter < ARG > specify record delimiter ,
support
unicode , eg \ ubo00l default
u\ r \ n"
- sd ,- session - dir < ARG > set session dir , default
D :\ software \ odpscmd_pu blic \
plugins \ dshi
- te ,- tunnel_end point < ARG > tunnel endpoint
- threads < ARG > number of threads , default 1
- tz ,- time - zone < ARG > time zone , default local
timezone :
Asia / Shanghai
usage tunnel download [ options ] dnstance ://<[ project /]
instance_i d > < path >
download instance result to local file
- ¢ ,- charset < ARG > specify file charset , default ignore
set ignore to download raw
data
- ci ,—- columns - index < ARG > specify the columns index (
starts from
0 ) to download , use comma
to split each
index
- ¢cn ,- columns - name < ARG > specify the columns name to
download ,
use comma to split each
name
- cp ,— compress < ARG > compress , default true
- dfp ,- date - format - pattern < ARG > specify date format
pattern , default
yyyy - MM - dd HH : mm : ss
- e ,- exponentia 1 < ARG > When download double values ,
use
exponentia 1 express if
necessary .
Otherwise at most 20
digits will be
reserved Default false
- fd ,- field - delimiter < ARG > specify field delimiter ,
support
unicode , eg \ ubo00l default
nn
b
- h ,- header < ARG > if local file shou'ld have table
header |,
default false
- 1limit < ARG > specify the number  of records to
download
- ni ,- null - 1dindicator < ARG > specify null indicator
string , default
""( empty string )
- rd ,- record - delimiter < ARG > specify record delimiter ,
support
unicode , eg \ uBOO1 default

ll\ r \ n n



- sd ,- session - dir < ARG > set session dir , default
D :\ software \ odpscmd_pu blic \
plugins \ dshi
P
- te ,- tunnel_end point < ARG > tunnel endpoint
- threads < ARG > number of threads , default 1
- tz ,- time - zone < ARG > time zone , default local
timezone :
Asia / Shanghai
For example :
tunnel download test_proje «ct . test_table / pl1 =" bl ", p2
=" b2 " Tlog . txt
tunnel download instance :// test_proje ct / test_insta nce
log . txt

Parameters

- - c :Specifies the local data file encoding. Default value: Ignore.

- - ci :Specifies the column index (starts from 0) for downloading. Separate
multiple entries with commas (,).

- - cn : Specifies the names of the columns to download. Separate multiple entries
with commas (,).

- - cp ,- compress :Determines whether the data is compressed before it is
downloaded, reducing traffic usage. It is enabled by default.

- - dfp :Specifies the format of DateTime data. Default value: yyyy-MM-dd
HH:mm:ss.

- - e : When downloading Double type data, use this parameter to express the

values as exponential functions. Otherwise, a maximum of 20 digits can be

retained.

- - fd :Specifies the column delimiter of the local data file. The default value is
comma (,).

- - h :Determines whether the data file contains the header. If set to ‘true’ , Dship

skips the header and starts downloading from the second row.

Note:

- h = true and threads > 1 cannot be used together.
- - limit : Specifies the number of files to be downloaded.
- - ni :Specifies the NULL data identifier. Default value: “ “(blank string).
- - rd : Specifies the row delimiter of the local data file. Default value: \r\n.
- - sd : Sets the session directory.

- - te :Specifies the tunnel endpoint.



- - threads : Specifies the number of threads. Default value: 1.

- - tz :Specifies the time zone. The default value is the local time zone: Asia/

Shanghai.
Example

Download data to the result . txt :

S ./ tunnel download sale_detai 1 / sale_date = 201312 , region =
hangzhou result . txt ;
Download session : 2015061016 5824528387 0a002edOb9
Total records : 2
2015 - 06 - 106 16 : 58 : 24 download records : 2
2015 - 06 - 10 16 : 58 : 24 file size : 30 bytes
OK

Verify the content of the result . txt :

shop9 , 97 , 160 . O
shopl® , 10 , 200 . 0

Download the data of an instance
Method 1

Run the tunnel download command to download the query result of a specified

instance to your computer.

tunnel download instance ://<[ project_na me /] instance_i d >
< path >

Parameters

project_na me :the name of the project where the instance resides.

instance_i d :the ID of the instance whose data is to be downloaded.
Example
1. Runa SELECT statement to query the data of a specified instance:

odps @ odps_test_ project > select =* from wc_in ;
ID = 2017072407 1705393ge3 csfb8

2. Use InstanceTunnel to download the query result to your computer:

odps @ odps_test_ project > tunnel download instance ://
2017072407 1705393ge3 csfb8 result ;

2017 - 07 - 24 15 : 18 : 47 = new session : 2017072415
184785b651 6400090ca8 total lines : 8
2017 - 07 - 24 15 : 18 : 47 = file [0 ]: [ 06, 8),

result



downloadin g 8 records into 1 file

2017 - @7 - 24 15 : 18 : 47 - file [ 0 ] start
2017 - 07 - 24 15 : 18 : 48 = file [ © ] OK . total : 44
bytes

download OK

3. View the query result:

cat result
slkdfj

hellp

apple

tea

peach

apple

tea

teaa

Method 2

Setthe use_instan ce_tunnel parameterto true .

After you set this parameter to true onthe MaxCompute console, SQL uses
InstanceTunnel to download the query results that are returned by SELECT
statements. This helps to ensure that the query results can be properly downloaded
in the case that your session times out or the data to be downloaded exceeds the
maximum size that is permitted. You can use one of the following two methods to

enable this function:

- Log on to the latest version of Console. Find the odps_confi g . inti file. Then
setthe use_instan ce_tunnel parameterto true andthe -dinstance_t

unnel_max_ record parameterto 10000 .

# download sql results by instance tunnel
use_instan ce_tunnel = true
# the max records  when download sql results by
instance tunnel
instance_t wunnel_max_ record = 10000

Note:
The dinstance_t unnel_max_ record parameter specifies the maximum
number of query result records that SQL can download by using InstanceTunnel.
If this parameter is unspecified, the number of query result records that can be

downloaded is not limited by this parameter.



- Run the following command to set the console . sql . result . dinstancetu

nnel parameterto true :

odps @ odps_test_ tunnel_pro ject > set console . sql . result
instancetu nnel = true ;
OK

Youcanruna SELECT statement to query the data of a specified instance:

odps @ odps_test_ tunnel_pro ject > select =* from wc_in ;
ID = 2017072408 1946458gl4 csfb8

Log view :

http :// logview / XXXXX +....
e ———— +

A total of 8 records fetched by instance tunnel .

Note:
When InstanceTunnel is enabled, a message is displayed that states that a total of
eight records is returned, after you runa SELECT statement to query the data of
an instance. You can run the set console . sql . result . instancetu

nnel command to disable InstanceTunnel.
Purge

Purge the session directory. By default, sessions for last three days are purged. The

sub-commands are used as follows:

odps @ project_na me > tunnel help purge ;
usage : tunnel purge [ n ]
force session history to be purged .([ n ]
days before , default
3 days )
For example :
tunnel purge 5

Data types:

Type Required

STRING String type data. The length cannot exceed SMB.




Type Required

BOOLEN Upload values only support true, false, 0, and 1. Only the
values true or false (not case-sensitive) are supported for
downloading.

BIGINT Value range: [-9223372036854775807, 9223372036854775807].

DOUBLE - 16-bit valid.

- Uploads support expression in scientific notation.

- Supports only numerical expression for downloading.
- Max value: 1.7976931348623157E308.

- Min value: 4.9E-324.

- Positive infinity: Infinity.

- Negative infinity: -Infinity.

DATETIME By default, Datetime data supports the UTC+8 time zone for
data upload. Use the command to specify the format pattern
for the date in your data.

If you upload DATETIME type data, specify the time and date format. For more

information about specific formats, see SimpleDateFormat.

" yyyyMMddHH mmss ": data format " 2014020910 1000 "

" yyyy - MM - dd HH : mm : ss " ( default ): data format " 2014
- 02 - 09 10 : 10 : 6O "

"MM / dd / yyyy ": data format " 09 / 01 / 2014 "

Example

tunnel upload log . txt test_table - dfp " yyyy - MM - dd
HH : mm : ss "

Null: All data types can be Null.

- By default, a blank string indicates a Null value.



- The parameter - null - indicator can be used inthe command line to specify a

Null string.

tunnel upload log . txt test_table - ni " NULL "

Character encoding: You can specify the character encoding of the file. Default value:
UTF-8.

tunnel upload log . txt test_table - ¢ " gbk "

Delimiter: The Tunnel commands support custom file delimiters. The row delimiter is

‘record-delimiter’ , and the column delimiter is -field-delimiter.
Description:

- Row and column delimiters of multiple characters are supported.

- A column delimiter cannot contain a row delimiter.

- Only the follow escape character delimiters are supported in the command line: \r,
\n, and \t.

Example

tunnel upload log . txt  test_table - fd "||" - rd "\ r \ n"

3.6 Tunnel SDK

3.6.1 Tunnel overview
This topic provides an overview of MaxCompute Tunnel, which is a data tunnel that is

used to upload and download data to MaxCompute.

MaxCompute is based on Tunnel SDK and offers data upload and download tools. For

more information, see Client.

When using Maven, you can search for odps - sdk - core inthe Maven database

to find different versions of Java SDK. The configuration is as follows:

< dependency >
< groupId > com . aliyun . odps </ groupId >
< artifactId > odps - sdk - core </ artifactId >
< version > 0@ . 24 . 0 - public </ version >

</ dependency >

The following table describes the interfaces of Tunnel SDK, which may differ

according to the SDK version. For more information, see SDK Java Doc.


http://search.maven.org/
http://search.maven.org/
https://www.javadoc.io/doc/com.aliyun.odps/odps-sdk-core/0.31.3-public

Interface

Description

TableTunnel

The ingress-class interface that is used

to access the MaxCompute Tunnel
service. You can access MaxCompute

and Tunnel through the Internet or an
intranet network on Alibaba Cloud. Data
downloaded through an intranet network
is free of charge.

TableTunnel.UploadSession

A session that is for uploading data to a
MaxCompute table.

TableTunnel.DownloadSession

A session that is for downloading data
from a MaxCompute table.

InstanceTunnel

The ingress-class interface that is used

to access the MaxCompute Tunnel
service. You can access MaxCompute

and Tunnel through the Internet or an
intranet network on Alibaba Cloud. Data
downloaded through an intranet network
is free of charge.

InstanceTunnel.DownloadSession

A session that is for downloading data

to a MaxCompute SQL instance. The SQL

instance must start with the SELECT
keyword and is used for querying data.

Note:

- For information about Tunnel SDK, see SDK Java Doc.

- For information about service connections, see Configure Endpoint.

3.6.2 TableTunnel

This topic provides a definition and describes the processes and limits of

TableTunnel, which itself provides an ingress class for you to use the MaxCompute

Tunnel service to upload and download tables.

Definition

The TableTunnel interface is defined as follows:

public class TableTunne 1 {

public DownloadSe ssion createDown loadSessio n ( String
projectNam e , String tableName );



https://www.javadoc.io/doc/com.aliyun.odps/odps-sdk-core/0.31.3-public

public DownloadSe ssion createDown loadSessio n ( String
projectNam e , String tableName , PartitionS pec partitionS

pec );

public UploadSess 1on createUplo adSession ( String
projectNam e , String tableName );

public UploadSess -on createUplo adSession ( String
projectNam e , String tableName , PartitionS pec partitionS
pec );

public DownloadSe ssion getDownloa dSession ( String
projectNam e , String tableName , PartitionS pec partitionS
pec , String id )

public DownloadSe ssion getDownloa dSession ( String
projectNam e , String tableName , String id )

public UploadSess -1on getUploadS ession ( String projectNam
e , String tableName , PartitionS pec partitionS pec ,
String id ) ;

public UploadSess 1on getUploadS ession ( String projectNam
e , String tableName , String id )

For more information, see Java-sdk-doc.
Parameter description:

lifecycle :the period of time that starts when a TableTunnel instance is created
and ends when the service process is completed.

UploadSess don and DownloadSe ssion :the objects that you can create
by using TableTunnel. After creating an UploadSess ion or DownloadSe

ssion object, you can call a session, TableTunne 1 . UploadSess 1on or

TableTunne 1 . DownloadSe ssion ,toupload or download data.

Session :the period of time in which a table or partition is uploaded or
downloaded. A session consists of one or more HTTP requests to the Tunnel
RESTful API actions that you call.

TableTunne 1 . UploadSess ion :This session offers the same capabilities
asthe INSERT INTO statement. You can create multiple sessions to upload the
same table or partition, and these sessions do not affect each another. The data
uploaded by each session is stored to a unique directory.

RecordWrit er :In TableTunne 1 . UploadSess ion ,each RecordWrit

er class corresponds to an HTTP request and is uniquely identified by its block
ID. The block ID is the name of the file corresponding to the RecordwWrit er
class.

blockId :If you use the same block ID to opena RecordWrit er class
multiple times in the same session, the data uploaded by the Recordwrit er

class that is the last to call the close () function overwrites all previous data.


https://www.javadoc.io/doc/com.aliyun.odps/odps-sdk-core/0.31.3-public

Process

1.

Limits

This is helpful in retransmitting data of a block in case that the block data fails to

be transmitted.

The RecordWrit er . write () function uploads your data as files to a

temporary directory.

. The RecordWrit er . close () function moves the files from the temporary

directory to the Data directory.

. The session . commit () function moves each file in the Data directory to the

directory where the corresponding table is located, and updates the table metadata
accordingly. In this way, data moved into a table by the current task can be visible

to the other MaxCompute tasks such as SQL and MapReduce.

- The number used for the block ID must be greater than or equal to © and less

than 20000 . The size of data to be uploaded in a block cannot exceed 100 GB.

- A session is uniquely identified by its ID. The lifecycle of a session is 24 hours. If

your session times out due to large data uploads, you will need to split your data

into multiple sessions to mitigate the chance of session timeouts.

- The lifecycle of an HTTP request of a RecordWrit er classis 120s. If there is no

inbound traffic over an HTTP connection within 120 seconds, the server closes the

connection.

Note:
HTTP provides an 8-KB buffer. When you call the Recordwrit er . write ()
function, your data can be saved to the buffer with no inbound traffic over the
corresponding HTTP connection. In such a case, you can call the TunnelReco
rdWriter . flush () function to make this data stored in the buffer into

inbound traffic over the HTTP connection.

- When you create RecordwWrit er classes to write logs to MaxCompute,

the RecordwWrit er classes are likely to time out due to unexpected traffic

fluctuations. Therefore, we recommend that you:

- Donotcreatea RecordWrit er classfor each of your data records because

each RecordWrit er classcorresponds to afile. If you create a RecordWrit



er class for every data record, a large number of small files are produced,
degrading the overall performance of MaxCompute.
- Donotcreatea RecordWrit er classto write datain batches until the size of
cached code reaches 65 MB.

- The lifecycle of a RecordRead er classis 300s.

3.6.3 InstanceTunnel
This topic describes the interface, parameters, and limits of InstanceTunnel. You can
use InstanceTunnel to call an SQL instance that starts with the SELECT keyword and

is used for querying data.
The InstanceTunnel interface is defined as follows:

public class InstanceTu nnel {

public DownloadSe ssion createDown TloadSessio n ( String
projectNam e , String instancelD );

public DownloadSe ssion createDown TloadSessio n ( String
projectNam e , String instanceID , boolean limitEnabl ed );
public DownloadSe ssion getDownloa dSession ( String
projectNam e , String id ) ;

+

For more information, see Java-sdk-doc.
Parameter description:

projectNam e :the name of the project where the specified instance resides.
instancelID :the ID of the specified instance.
Limits:

- If the number of records does not exceed 10,000, all users who have the permission
s to read the specified instance can call this instance. This is the same for when
calling a RESTful API to query data.

- If the number of records exceeds 10,000, only users who have the permissions to

read all the source tables from which the specified instance queries data can call

this instance.


https://www.javadoc.io/doc/com.aliyun.odps/odps-sdk-core/0.31.3-public

3.6.4 UploadSession

This paper introduces the UploadSession interface.
UploadSession interface defination
The UploadSession interface is defined as follows:

public class UploadSess dion {

UploadSess idion ( Configurat don conf , String

projectNam e , String tableName |,

String partitionS pec ) throws TunnelExce
UploadSess 1don ( Configurat don conf , String

projectNam e , String tableName |,

String partitionS pec , String uploadId )

TunnelExce ption ;
public void commit ( Long [] blocks );
public Long [] getBlockLi st ();
public String getId ();
public TableSchem a getSchema ();

public UploadSess 1ion . Status getStatus ();

public Record newRecord ();

public RecordWrit er openRecord Writer ( long

)3

, boolean compress );

public RecordWrit er openRecord Writer ( long

public RecordWrit er openBuffer edWriter ();

ption ;

throws

blockId
blockId

public RecordWrit er openBuffer edWriter ( boolean

compress );

}

Upload Objects description

- Life cycle: Begins with the creation of the Upload instance and ends with the

completion of an upload process.

- Create Upload instance: An instance can be created either by Calling the

Constructor or using the TableTunnel.

- Request mode: Synchronous.

- The server creates a session for this upload instance and a unique UploadId

is generated. Obtain this ID using the getId on the client.

- Upload data:

- Request mode: Synchronous.

- (Call the openRecordwriter method to generate a RecordWriter instance. The

blocklId identifies the data to be uploaded and indicates its location in the table

within the value range [0, 20000]. If the data upload fails, use BlockId to re-

upload it.



- View upload:

- Request mode: Synchronous.
- Call getStatus to obtain the current upload status.
- Call getBlockList to obtain the successfully uploaded blockId list.
Compare the result with the upload blockId listto find and re-upload failed
blockIds .

- End upload:

- Request mode: Synchronous.
- Call the commit (Long[] blocks) method. The blocks list shows successfully
uploaded blocks. The server verifies this list.

- This function enhances data verification. If the provided block list does not

match the block list on the server, an error occurs.

- If Commit fails, try again.

- Six kinds of status are described as follows:

1. UNKNOWN: The initial value when the server creates a session.

2. NORMAL: The upload object is created successfully.

3. CLOSING: The server changes the status to CLOSING when complete is called.
4. CLOSED: The upload is now complete. Precisely, moving the data to the

directory where the result table is located.

o

EXPIRED: The upload session is timed out.

6. CRITICAL: A service error has occurred.

Note:

- The blockIds inthe same UploadSession must be unique. In a single
UploadSession, whenyouusea blockId toopen RecordWriter,writea batch
of data, call close , and then call commit. Do not use the same blockID to
open another Recordwriter to write data.

- The maximum size of a block is 100 GB, preferably more than 64 MB.

- The threshold of each session on the server is 24 hours.

- When data is being uploaded, each 8 KB of data written by the Writer triggers

a network action. If no network actions are triggered within 120 seconds, the



server closes the connection. In this case, open a new connection when the Writer
becomes unavailable.

- We recommend that you use the openBufferedWriter interface to upload
data. This interface does not show blockId details and contains an internal
data cache for automatic retry upon failures. For more information, see the

introductions and examples of TunnelBufferedwWriter.

3.6.5 DownloadSession

This DownloadSession interface is defined as follows:

public class DownloadSe ssion {
DownloadSe ssion ( Configurat -on conf , String
projectNam e , String tableName ,
String partitionS pec ) throws TunnelExce ption
DownloadSe ssion ( Configurat -on conf , String
projectNam e , String tableName ,
String partitionS pec , String downloadId ) throws
TunnelExce ption
public String getId ()
public long  getRecordC ount ()
public TableSchem a getSchema ()
public TableTunne 1 . DownloadSt atus getStatus ()
public RecordRead er openRecord Reader ( long start
, Llong count )
public RecordRead er openRecord Reader ( long start
, Llong count , boolean compress )

}

Parameters:

- Life cycle: Begins with the creation of the Download instance and ends with the
completion of a download process.
- Create Download instance: An instance can be created either by Calling the

Constructor or by using the TableTunnel.

- Request mode: Synchronous.

- The server creates a session for this download instance and a unique
DownloadlId is generated. Obtain this ID using the getld on the client.

- This operation incurs high costs. The server creates an index for the data files.
Large files generally take longer time to download.

- Simultaneously, the server returns the total number of Records and starts

multiple concurrent downloads based on this value.



- Download data:

- Request mode: Asynchronous.
- (Call the openRecordReader method to generate a RecordReader instance.
“start” identifies the start position of downloading this record, which cannot
be less than zero. “count” specifies the number of records for this download
which must be greater than zero.

- View download:

- Request mode: Synchronous.

- Call getStatus to obtain the current download status.

- Following is the list of 4 states:

- UNKNOWN: The initial value when the server creates a session.
- NORMAL: The download object is successfully created.

- CLOSED: The download is now complete.

- EXPIRED: The download session is timed out.

3.6.6 TunnelBufferedWriter

To complete the uploading process, follow these steps:

1. Divide the data.
2. Specify a block ID for each data block by calling the openRecordwriter (id).

3. Use one or more threads to upload the blocks. Even if a single block upload fails,
you must re-upload all the blocks.
4. After uploading all blocks, provide the uploaded blockID list to the server for

verification. Call session.commit([1,2,3,..]) to complete this action.

The connection time-out and other limits on the server block manager complicate
the upload process logic. So, to simplify the process, SDK provides an enhanced

RecordWriter—TunnelBufferWriter interface.
This interface is defined as follows:

public class TunnelBuff eredWriter implements RecordWrit er

{

public TunnelBuff eredWriter ( TableTunne 1 . UploadSess
ion session , CompressOp tion option ) throws IOExceptio n
b

public long getTotalBy tes ();

public void setBufferS -1ize ( long bufferSize );

public void setRetrySt rategy ( RetryStrat egy
strategy );



public void write ( Record r ) throws IOExceptio n

public void close () throws IOExceptio n ;

Parameters:

- Life cycle: Begins with a RecordWriter creation and ends with the completion of
data upload.

- Create TunnelBufferedWriter instance: Call openBufferedWriter interface
of UploadSession to create an instance.

- Data upload: Call the Write interface. Data is first written to the local cache. Once
the cache is full, the data is submitted to the server in batches to avoid connection
time-out. Automatic retries are supported if the upload fails.

- End upload: Call the close interface, and then call the Commit interface of
UploadSession to complete the upload process.

- Buffer control: Use the setBufferSize interface to modify the size of memory
(bytes), occupied by the buffer preferably greater than 64 MB(default) to prevent
the server from generating numerous small files that may critically impact the
performance. The default value is generally used for this parameter without
additional settings.

- Retry policy setting: You have three retry avoidance policies to choose from:
EXPONENTIAL_BACKOFF, LINEAR_BACKOFF, and CONSTANT_BACKOFF. For
example: The following code segment sets the number of Write retries to 6.

To avoid unnecessary retries, each retry is performed only after exponentially
ascending intervals of 4s, 8s, 16s, 32s, 64s, and 128s. This is the default

configuration and generally cannot be changed.

RetryStrat egy retry

= new RetryStrat egy ( 6 , 4 , RetryStrat egy . BackoffStr
ategy . EXPONENTIA L_BACKOFF )
writer = ( TunnelBuff eredWriter ) uploadSess ion . openBuffer
edWriter ();



writer . setRetrySt rategy ( retry );

3.7 Bulk data channel SDK example
3.7.1 Example

This article recommends using Tunnel service address and Tunnel Buffered Writer to

upload data.

- MaxCompute provides two service addresses for you to choose from. If you select
the Tunnel service address, it may directly affect your data upload efficiency and

billing. For more information, see Tunnel SDK overview.

- We recommend that you use the TunnelBufferedWriter interface when uploading

data. For more information, see the sample codes in BufferedWriter.

- Operations may vary based on SDK versions. This example is provided only for

your reference. Consider variances between different versions before you proceed.

3.7.2 Simple upload

import java . io . IOExceptio n ;

import java . util . Date ;

import com . aliyun . odps . Column ;

import com . aliyun . odps . Odps ;

import com . aliyun . odps . PartitionS pec ;

import com . aliyun . odps . TableSchem a ;

import com . aliyun . odps . account . Account ;

import com . aliyun . odps . account . AliyunAcco unt ;
import com . aliyun . odps . data . Record ;

import com . aliyun . odps . data . RecordWrit er ;
import com . aliyun . odps . tunnel . TableTunne 1 ;
import com . aliyun . odps . tunnel . TunnelExce ption ;
import com . aliyun . odps . tunnel . TableTunne 1 . UploadSess

ion
public class UploadSamp 1le {
private static String accessId = "< your access
id >";
private static String accessKey = "< your access
Key >'";
private static String odpsUrl = " http :// service
odps . aliyun . com / api ";
private static String tunnelUrl = " http :// dt . cn

- shanghai . maxcompute . aliyun - inc . com ";
// The tunnelURL must be set if
you need to connect internal network , otherwise , the

system uses public network as default . The example
shows the Tunne'l Endpoint of classical network in
HuaDong 2 , for other regions , see Access domain and
data centers
private static String project = "< your project >";
private static String table = "< your table name
>ll;
private static String partition = "< your partition

spec >";



public static void main ( String args []1) {

Account account = new AliyunAcco unt (
accessId , accessKey );
Odps odps = new 0Odps ( account );

odps . setEndpoin t ( odpsUrl );
odps . setDefault Project ( project );
try {
TableTunne 1 tunnel = new TableTunne
1 ( odps );
tunnel . setEndpoin t ( tunnelUrl ); //
set tunnelUrl

PartitionS pec partitionS pec = new
PartitionS pec ( partition );
UploadSess 1on uploadSess don = tunnel

createUplo adSession ( project ,
table , partitionS pec );
System . out . println (" Session Status
is ¢ "
+ uploadSess 1on
getStatus (). toString ());
TableSchem a schema = uploadSess ion
getSchema ();
// After preparing data , open a
Writer to start writing data . The prepared data is
written to one block
// When the data written to
individual blocks is too small , the system will
produce a large number of small files , seriously
degrading computing performanc e . We strongly recommend
over 64 MB of data be written each time ( up to
100 GB of data can be written to the same block

).

// You can use the average data
volume and record count to estimate the total va'lue
For example : 64MB < Average data size X Record

count < 100GB
RecordWrit er recordWrit er =
uploadSess dion . openRecord Writer ( 0 );
Record record = uploadSess ion
newRecord ();
for ( 1int i = 0 3; i < schema
getColumns (). size (); 1 ++) {
Column column = schema
getColumn ( i );
switch ( column . getType ()) {
case BIGINT :
record . setBigint ( i , 1L

)3
break ;
Case Boolean
record . setBoolean ( i ,
true );

break ;
case DATETIME
record . setDatetim e ( i
, hew Date ());
break ;
case DOUBLE
record . setDouble ( i , ©
0 );
break ;
case STRING
record . setString ( i , "
sample ");



break ;
default :
throw new RuntimeExc
eption (" Unknown column type : "

+ column .
getType ());

+
+
for (dint 4 = 03 1 < 10 ; i ++) {
// Writes data to the
server . Each 8 KB of data written triggers a

network transmissi on .
// If no network transmissi
on occurs for 120 seconds , the server closes
the connection . At this time , the Writer becomes
unavailabl e and you must write data again .
recordWrit er . write ( record );
+

recordWrit er . close ();
uploadSess dion . commit ( new Long []1{ oL

3
System . out . println (" upload success
1)
} catch ( TunnelExce ption e ) {
e . printStack Trace ();
} catch ( IOExceptio n e ) {
e . printStack Trace ();
+
+
+
Constructor:

PartitionSpec(String spec): Uses a string to construct this class of object.
Parameters

spec: The partition definition string, such as pt=" 1’ ,ds=" 2’ .

In this program, the configuration must be as follows:

private static String partition = “ pt =2 XXX ’, ds =’ XXX ’7;

Note:
This paper gives the Tunnel Endpoint of East China 2 classical network. The Tunnel

Endpoint settings of other regions can be referred to Configure Endpoint.

3.7.3 Simple download

This topic describes how to use MaxCompute Java SDK to download data.
Download data by using the DownloadSession interface of TableTunnel

import java . io . IOExceptio n ;
import java . util . Date ;

import com . aliyun . odps . Column ;
import com . aliyun . odps . Odps ;



import com . aliyun . odps . PartitionS pec ;

import com . aliyun . odps . TableSchem a ;

import com . aliyun . odps . account . Account ;

import com . aliyun . odps . account . AliyunAcco unt ;
import com . aliyun . odps . data . Record ;

import com . aliyun . odps . data . RecordRead er ;
import com . aliyun . odps . tunnel . TableTunne 1 ;
import com . aliyun . odps . tunnel . TableTunne 1 . DownloadSe
ssion ;

import com . aliyun . odps . tunnel . TunnelExce ption ;
public class DownloadSa mple {

private static String accessId = "< your access id
>ll;
private static String accessKey = "< your access Key
>ll;
private static String odpsUrl = " http :// service . odps
aliyun . com / api ";
private static String tunnelUrl = " http :// dt . cn -

shanghai . maxcompute . aliyun - inc . com ";
// tunnelUrl specifies the tunnel URL . This parameter
is mandatory when you download data over your

intranet . If this parameter is set to null , your
data is downloaded via the Internet
private static String project = "< your project >";
private static String table = "< your table name >'";
private static String partition = "< your partition
spec >";
public static void main ( String args []1) {
Account account = new AliyunAcco unt ( accessId ,
accessKey );
Odps odps = new Odps ( account );

odps . setEndpoin t ( odpsUrl );
odps . setDefault Project ( project );
TableTunne 1 tunnel = new TableTunne 1 ( odps );
tunnel . setEndpoin t ( tunnelUrl );// Set tunnelUrl
PartitionS pec partitionS pec = new PartitionS pec
( partition );
try {
DownloadSe ssion downloadSe ssion = tunnel
createDown TloadSessio n ( project , table ,
partitionS pec );
System . out . println (" Session Status is

+ downloadSe ssion . getStatus
(). toString ());

long count = downloadSe ssion . getRecordC
ount ();
System . out . println (" RecordCoun t is ¢ "o+
count );
RecordRead er recordRead er = downloadSe
ssion . openRecord Reader ( 0 ,
count );
Record record ;
while (( record = recordRead er . read

()) = null ) {
consumeRec ord ( record ,
downloadSe ssion . getSchema ());

recordRead er . close ();

} catch ( TunnelExce ption e ) {
e . printStack Trace ();

} catch ( IOExceptio n el ) {
el . printStack Trace ();



}

private static void consumeRec ord ( Record record
, TableSchem a schema ) {
for ( 1int i = 0 3; i < schema getColumns
(). size ()5 1 ++) {
Column column = schema getColumn ( 1
)3
String colValue = null ;
switch ( column getType ()) {
case BIGINT : {
Long v = record getBigint ( i
)3
colValue = v == null ? null
v . toString ();
break ;
+
case BOOLEAN : {
Boolean v = record getBoolean
()3
colvalue = v == null ? null
v . toString ();
break ;
+
case DATETIME : {
Date v = record getDatetim e
()3
colValue = v == null ? null
v . toString ();
break ;
+
case DOUBLE : {
Double v = record getDouble (
i);
colValue = v == null ? null
v . toString ();
break ;
+
case STRING : {
String v = record getString (
i);
colVvalue = v == null ? null
v . toString ();
break ;
+
default :
throw new RuntimeExc eption ("
Unknown column type : "
+ column getType
()5
+
System . out print ( colValue == null
" null " colvValue );
if (i != schema getColumns (). size
()
System . out print ("\ t ");
+
System . out println ();
+
+

Note:



- In the preceding command, a tunnel endpoint on the classic network in the China
East 2 (Shanghai) region is used as an example. For more information about how
to configure tunnel endpoints in the other regions, see Access domains and data
centers.

- To make the test easier, we use System . out . printl tooutputdata. You can

choose to output data as a file in TXT format.

Download data by using the DownloadSession interface of InstanceTunnel

Odps odps = O0OdpsUtils . newDefault Odps (); // Initialize Open
Data Processing Service ( ODPS ) objects
Instance i = SQLTask . run ( odps , " select =*x from wc_1in

.ll)-
) J
i . waitForSuc «cess ();

// Create an instance tunnel
InstanceTu nnel tunnel = new InstanceTu nnel ( odps );
// Create a download session based on the specified
instance ID .
InstanceTu nnel . DownloadSe ssion session = tunnel
createDown loadSessio n ( odps . getDefault Project (), i . getId

)3

long count = session . getRecordC ount ();
// Specify the number of records that will be
presented

System . out . println ( count );

// Obtain data by using the same method as you
do with TableTunne 1

TunnelReco rdReader reader = session . openRecord Reader (
® , count );
Record record ;
while (( record = reader . read ()) != null ) {
for ( 1int col = 0 ; col < session . getSchema ().

getColumns (). size (); ++ col ) {
// Specify that all the fields in the wc_in
table are strings and will be directly printed
System . out . println ( record . get ( col ));
}
}

reader . close ();

Download data by using SQLTask.getResultSet()

Odps odps = O0OdpsUtils . newDefault Odps (); // Initialize ODPS
objects
Instance i = SQLTask . run ( odps , " select *x from wc_1in

3") s

i . waitForSuc «cess ();

// Obtain the result iterator based on the specified
instance object
ResultSet rs = SQLTask . getResultS et ( i );
for ( Record r: rs ) {
// Specify the number of records that will be
presented



System . out . println ( rs . getRecordC ount ());

for ( 1int col = 0 ; col < rs . getTableSc hema ().
getColumns (). size (); ++ col ) {
// Specify that all the fields in the wc_1in
table are strings and will be directly printed
System . out . println ( r . get ( col ));
}

}

3.7.4 Example for multi-thread uploading

import java . io . IOExceptio n ;
import java . util . ArraylList ;
import java . util . Date ;
import java . util . concurrent . Callable ;
import java . util . concurrent . ExecutorSe rvice ;
import java . util . concurrent . Executors ;
import com . aliyun . odps . Column ;
import com . aliyun . odps . Odps ;
import com . aliyun . odps . PartitionS pec ;
import com . aliyun . odps . TableSchem a ;
import com . aliyun . odps . account . Account ;
import com . aliyun . odps . account . AliyunAcco unt ;
import com . aliyun . odps . data . Record ;
import com . aliyun . odps . data . RecordWrit er ;
import com . aliyun . odps . tunnel . TableTunne 1 ;
import com . aliyun . odps . tunnel . TunnelExce ption ;
import com . aliyun . odps . tunnel . TableTunne 1 . UploadSess
ion
class UploadThre ad implements Callable < Boolean > {
private long id
private RecordWrit er recordWrit er ;
private Record record ;
private TableSchem a tableSchem a ;
public UploadThre ad ( long id , RecordWrit er
recordWrit er , Record record ,
TableSchem a tableSchem a ) {

this . id = 1id ;

this . recordWrit er = recordWrit er ;
this . record = record ;

this . tableSchem a = tableSchem a ;

}

@ Override
public  Boolean call () {

for ( 1int i = 0 3; 1 < tableSchem a
getColumns (). size (); 1 ++) {
Column column = tableSchem a

getColumn ( i );
switch ( column . getType ()) {
Case bigint :
record . setBigint ( i , 1L );
Break ;
Case Boolean
record . setBoolean ( i , true );
break ;
case DATETIME :
record . setDatetim e ( i , new
Date ());
break ;
case DOUBLE
record . setDouble (i , 0 . 0 );



break ;
case STRING
record . setString ( i , " sample

RE
break ;
default
throw new RuntimeExc eption ("
Unknown column type : "
+ column . getType
)3
+
+
for (+dint i = 0 ; i < 10 ; i ++) {
try {
recordWrit er . write ( record );
} catch ( IOExceptio n e ) {
recordWrit er . close ();
e . printStack Trace ();
return false ;
+
+

recordWrit er . close ();
return true ;

+
+
public class UploadThre adSample {
private static String accessId = "< your access
id >";
private static String accessKey = "< your access
Key >ll;
private static String odpsUrl = "< http :// service
odps . aliyun . com / api >";
private static String tunnelUrl = "< http :// dt . cn
- shanghai . maxcompute . aliyun - inc . com >";
// The tunnelURL must be set if
you need to connect internal network , otherwise , the
system uses public network as default . The example
shows the Tunne'l Endpoint of classical network in
HuaDong 2 , for other regions , see  Access domain and
data centers
private static String project = "< your project >";
private static String table = "< your table name
>ll;
private static String partition = "< your partition
spec >";
private static int threadNum = 10 ;
public static void main ( String args []1) {
Account account = new AliyunAcco unt (
accessId , accessKey );
Odps odps = new Odps ( account );
odps . setEndpoin t ( odpsUrl );
odps . setDefault Project ( project );
try |
TableTunne 1 tunnel = new TableTunne
1 ( odps );

tunnel . setEndpoin t ( tunnelUrl ); //
set tunnelUrl

PartitionS pec partitionS pec = new
PartitionS pec ( partition );
UploadSess don uploadSess idion = tunnel

createUplo adSession ( project ,
table , partitionS pec );
System . out . println (" Session Status
is "



+ uploadSess don .

getStatus (). toString ());

ExecutorSe rvice pool = Executors .
newFixedTh readPool ( threadNum );

ArraylList < Callable < Boolean >> callers
= new ArraylList < Callable < Boolean >>();

for ( 1int i = 0 3; 1 < threadNum ; i
++) 1

RecordWrit er recordWrit er =
uploadSess ion . openRecord Writer ( i );

Record record = uploadSess 1on

newRecord ();

callers . add ( new UploadThre ad

(i, recordWrit er , record ,
uploadSess ion .

getSchema ()));

pool . invokeAll ( callers );
pool . shutdown ();

Long [] blockList = new Long [
threadNum J;
for (dint i = 0 ; i < threadNum ; i
++)
blockList [ i ] = Long . valueOf (
i);
uploadSess ion . commit ( blockList );
System . out . println (" upload success
1)
} catch ( TunnelExce ption e ) {
e . printStack Trace ();
} catch ( IOExceptio n e ) {
e . printStack Trace ();
} catch ( Interrupte dException e ) {
e . printStack Trace ();
+
+
+

The Tunnel Endpoint can be specified or left blank.

- If specified, the uploading data goes through the specified Endpoint.
- If not specified, the uploading data goes through public network.
- This paper gives the Tunnel Endpoint of East China 2 classical network. The Tunnel

Endpoint settings of other regions can be referred to Configure Endpoint.

3.7.5 Example for multi-thread downloading
This article shows you how to use the TableTunnel interface to achieve multithreaded

download through code examples.

import java . io . IOExceptio n ;

import java . util . ArraylList ;

import java . util . Date ;

import java . util . List ;

import java . util . concurrent . Callable ;

import java . util . concurrent . ExecutionE xception ;
import java . util . concurrent . ExecutorSe rvice ;
import java . util . concurrent . Executors ;



import java . util . concurrent . Future ;
import com . aliyun . odps . Column ;
import com . aliyun . odps . Odps ;
import com . aliyun . odps . PartitionS pec ;
import com . aliyun . odps . TableSchem a ;
import com . aliyun . odps . account . Account ;
import com . aliyun . odps . account . AliyunAcco unt ;
import com . aliyun . odps . data . Record ;
import com . aliyun . odps . data . RecordRead er ;
import com . aliyun . odps . tunnel . TableTunne 1 ;
import com . aliyun . odps . tunnel . TableTunne 1 . DownloadSe
ssion ;

import com . aliyun . odps . tunnel . TunnelExce ption ;
class DownloadTh rea implements Callable < Long > {

private long id

private RecordRead er recordRead er ;

private TableSchem a tableSchem a ;

public DownloadTh read ( 1int id

RecordRead er recordRead er ,
TableSchem a tableSchem a ) {

this . id = 1id ;
this . recordRead er = recordRead er ;
this . tableSchem a = +tableSchem a ;

+
@ Override
public Long call () {
Long recordNum = 0L ;
try {
Record record ;
while (( record = recordRead er . read
O) ' = null ) {
recordNum ++;
System . out . print (" Thread " +
-id + H\ -t ");
consumeRec ord ( record ,
tableSchem a );
+
recordRead er . close ();
} catch ( IOExceptio n e ) {
e . printStack Trace ();
+

return recordNum ;
+
private static void consumeRec ord ( Record record
, TableSchem a schema ) {

for ( int i = 0 3; i < schema . getColumns
(). size (); 1 ++) {
Column column = schema . getColumn ( i
)3
String colValue = null ;
switch ( column . getType ()) {
case BIGINT : {
Long v = record . getBigint ( i
)3
colValue = v == null ? null
v . toString ();
Break ;

case BOOLEAN : {
Boolean Y

record . getBoolean

(1)

v . toString ();

colValue = v == null ? null

break ;



case DATETIME {
Date v =
(1);
colValue =
v . toString ();
break ;
+
case DOUBLE : {
Double v
i);
colvalue =
v . toString ();
break ;
+
case STRING : {
String v
i);
colValue =
v . toString ();
break ;
+
Default
throw new
Unknown column type : "
0)s
+
System . out prin
" null " colValue );
If ! = schema
0)
System . ou
+
System . out println ();
+
+
public class DownloadTh readSample {
private static String  accessI
id >";
private static String accessK
Key >";
private static String odpsUrl
odps aliyun com / api ";
private static String tunnelU
- shanghai maxcompute . aliyun - 1inc com
// The tunnelURL
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system uses public network as de
shows the Tunne'l Endpoint of cla
HuaDong 2 , for other regions , see
data centers
private static String project
private static String table
>ll;
private static String partiti
spec >";
private static int threadNum
public static void main ( Str
Account account = new
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Odps odps new Odps
odps setEndpoin t ( odps
odps setDefault Project
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TableTunne 1 tunnel = new TableTunne 1 (
odps );
tunnel . setEndpoin t ( tunnelUrl ); // set
tunnelUrl
PartitionS pec partitionS pec = new
PartitionS pec ( partition );
DownloadSe ssion downloadSe ssion ;
try {
downloadSe ssion = tunnel . createDown
loadSessio n ( project , table ,
partitionS pec );
System . out . println (" Session Status
is ¢ "
+ downloadSe ssion
getStatus (). toString ());
long count = downloadSe ssion
getRecordC ount ();
System . out . println (" RecordCoun t is
" + count );
ExecutorSe rvice pool = Executors
newFixedTh readPool ( threadNum );
ArraylList < Callable < Long >> callers =
new ArraylList < Callable < Long >>();

long start = 0 ;
long step = count / threadNum ;
for ( 1int i = 0 3; i < threadNum -

15 i+ {
RecordRead er recordRead er =
downloadSe ssion . openRecord Reader (
step *x i , step

)3
callers . add ( new DownloadTh
read ( i , recordRead er , downloadSe ssion . getSchema ()));
RecordRead er recordRead er =
downloadSe ssion . openRecord Reader ( step * ( threadNum - 1
), count
- (( threadNum - 1 ) *
step ));
callers . add ( new DownloadTh read (
threadNum - 1 , recordRead er , downloadSe ssion . getSchema
)))s
Long downloadNu m = 0L ;
List < Future < Long >> recordNum = pool
invokeAll ( callers );
for ( Future < Long > num : recordNum )

downloadNu m += num . get ();
System . out . println (" Record Count
is : " + downloadNu m );
pool . shutdown ();
} catch ( TunnelExce ption e ) {
e . printStack Trace ();
} catch ( IOExceptio n e ) {
e . printStack Trace ();
} catch ( Interrupte dException e ) {
e . printStack Trace ();
} catch ( ExecutionE xception e ) {
e . printStack Trace ();
+



Note:
The Tunnel Endpoint can be specified or left blank.

- If specified, the downloading data goes through the specified Endpoint.
- If not specified, the downloading data goes through public network Endpoint.
- This paper gives the Tunnel Endpoint of East China 2 classical network. The

Tunnel Endpoint settings of other regions can be referred to Configure Endpoint.

3.7.6 Example for BufferedWriter uploading

This article shows you how to use the BufferedWriter interface to upload data through

code examples.

// Initialize s MaxCompute and Tunnel code

RecordWrit er writer = null ;
TableTunne 1 . UploadSess -on uploadSess dion = tunnel .
createUplo adSession ( projectNam e , tableName );
try {

int i = 0 ;

// Generates TunnelBuff eredWriter instance

writer = uploadSess 1ion . openBuffer edWriter ();

Record product = uploadSess 1ion . newRecord ();

for ( String item : dtems ) {

product . setString (" name ", -item );

product . setBigint (" id ", 1 );
// Calls the Write interface to write data
writer . write ( product );
i o+= 1
} finally {
if (writer ! = null ) {

// Closes TunnelBuff eredWriter
writer . close ();

// Submits data via uploadSess don to end the upload
process
uploadSess dion . commit ();

3.7.7 Example for BufferedWriter multi-thread uploading

This article shows you how to use BufferedWriter interface to realize multithreaded

upload through code examples.

class UploadThre ad extends Thread {
private UploadSess 1on session ;

private static int RECORD_COU NT = 1200 ;

public UploadThre ad ( UploadSess 1on session ) {
this . session = session ;

}

@ Override
Public void run (){



RecordWrit er writer = up . openBuffer edWriter ();
Record r = up . newRecord ();
for ( 1int i = © ; i < RECORD_COU NT ; 1 ++) {
r . setBigint ( @ , 1 );
writer . write ( r );
}
writer . close ();
}
+s
public class Example {
public static void main ( String args [1) {
// Initialize s MaxCompute and Tunnel code
TableTunne 1 . UploadSess ion uploadSess dion = tunnel .
createUplo adSession ( projectNam e , tableName );
UploadThre ad tl new UploadThre ad ( up );
UploadThre ad t2 new UploadThre ad ( up );
tl . start ();
t2 . start ();
tl . join ();
t2 . join ();
uploadSess dion . commit ();

3.8 Import or export data using the Data Integration

Use #unique_48 function of DataWorks to create data synchronization tasks and

import and export MaxCompute data.

Prerequisites
Before importing or exporting data, complete the required operations first. For
more information, see Prepare an Alibaba Cloud account and Purchase and create a

project.

Add MaxCompute data source

Note:

- Only the project administrator can create a data source. Other roles can only view
the data source.

- If the data source you want to add is a current MaxCompute project, skip this
operation. After this project is created and appears as a Data Integration data
source, this project is added as a MaxCompute data source named odps_first by

default.
Procedure

1. Log on to the DataWorks console as an administrator and click Enter Workspace

from the Actions column of the relevant project in the Project List.


https://workbench.data.aliyun.com/console?spm=a2c4g.11186623.2.7.bBZHDz

2. Select Data Integration from the upper navigation pane. Click Data Source from the

left-side navigation pane.
3. Click New Source.Select MaxCompute (ODPS) from the Large Data Storage section.

4. Enter required configurations in the data dialog box.
Parameters

Name : Contains letters, numbers, and underscores (_). It must begin with a
letter or an underscore (_) , and cannot exceed 60 characters.

Data source descriptio n :Provides a brief description of the data
source, and cannot exceed 80 characters.

Data source type :Currently, itis ODPS.

ODPS  Endpoint :Read-only by default. The value is automatically read from
the system configuration.

ODPS Item name :Name of the project, helps to identify the
corresponding MaxCompute project.

Access  ID :The Access ID associated with the account of the MaxCompute
project owner.

AccessKey : The AccessKey associated with the account of the MaxCompute
project owner, used in pairs with the Access ID.

5. (Optional). Click Test Connectivity to test the connectivity after entering all the

required information in the relevant fields.

6. If the connectivity test is successful, click Save.

Note:

For more information about the other data sources configurations, see #unique_82.
Import data through Data Integration

Take importing MySQL data to MaxCompute as an example, you can configure a

synchronization task using Wizard Mode or Script Mode.
Configure a synchronization task in Wizard mode

1. Create a Wizard Mode synchronization task.

2. Select the source.

Select the MySQL data source and the source table “mytest” . The data browsing
area is collapsed by default. Click Next.



3. Select a Target.

The target must be a previously created MaxCompute table. You can also create a

new table by clicking Quick Table Creation.
Parameters

Partition informatio n :Specify every level of partition. When writing
data to a table with three levels of partitions, you must configure the last
partition level, for example, pt=20150101, type=1, biz=2. This item is unavailable
for non-partitioned tables.

Data clearing rules :

- Clear existing data before writing :Before dataisimported
to a table or partition, all data in the table or partition is cleared, which is
equivalent to Insert Overwrite.

- Retain existing data before writing :Existing datais not
cleared before new data is imported. Each operation appends new data,
which is equivalent to Insert Into.

4. Map the fields.

Select the mapping between fields. Configure the field mapping relationships. The
Source Table Fields on the left correspond one to one with the Target Table Fields

on the right.



5. Control the channel.
Click Next to configure the maximum job rate and dirty data check rules.
Parameters

Maximum  job  rate :Determines the highest rate possible for data
synchronization jobs. The actual rate of the job may vary with the network
environment, database configuration, and other factors.

Concurrent  job  count : For a single synchronization job, Concurrent job
count * Individual job transmission rate = Total job transmission rate.

When a maximum job rate is specified, how do you select the concurrent job count

?

- If your data source is an online business database, we recommend that
you refrain from setting a large value for the concurrent job count to avoid
interference with the online database.

- If you require a high data synchronization rate, we recommend that you select
the highest job rate and a large concurrent job count.

6. Preview and store.
Make sure the configuration of the task is correct, and click Save.
Run a synchronization task
Run a synchronization task directly

If system variable parameters are set in the synchronization task, the variable

parameter configuration window is displayed during task operation.

After saving the task, click Run to run the task immediately. Click Submit and the
synchronization task will be submitted to the scheduling system of the DataWorks.
The scheduling system automatically and periodically runs the task from the second
day according to the configuration attributes. For more information on scheduling

configurations, see Scheduling configuration description.
Configure a synchronization task in Script mode

Use the following script to configure synchronization tasks. Other configurations and

job operation are the same as Wizard Mode.
{

n type ll: n job ll,
" version ": "1 .0 ",


https://www.alibabacloud.com/help/doc-detail//50130.html

" configurat don ":
" reader ": {

" plugin ":

" parameter ": {

" datasource ":

n Where H: HH’

" osplitPk ": "

" connection ":

" table ":
" person
1,

" datasour
}
1,
" connection
" Column ":[
n id H’
" name "
]
}
Ty
" writer ": {
" plugin ": " od
" parameter ": {
" datasource "
" table ": " a
truncate ":
" partition ":
" Column ":[
n id H’
n COll n

}

s

" Setting ":{
" speed ": {

n mbps H: n l

" concurrent ":

Referenes

- For the Reader configurations about different types of data sources, see Configure

Reader Plug-ins.

- For the Writer configurations about different types of data sources, see Configure

Writer Plug-ins.

{

n mysql H’

n mysql H,
id ",
I

ce ": " mysql "

Table ": " person ",

ps ",
: " odps_first ",
l n
)
true ,
" pt =${ bdp .

n l n

system .

bizdate }",


https://www.alibabacloud.com/help/faq-list/74300.htm
https://www.alibabacloud.com/help/faq-list/74300.htm
https://www.alibabacloud.com/help/faq-list/74301.htm
https://www.alibabacloud.com/help/faq-list/74301.htm

4 SQL

4.1 SQL summary

This article introduces you to MaxCompute SQL keywords, type conversion

instructions, partition tables, UNION ALL operations and use restrictions.
SQL summary

MaxCompute SQL is suitable for various scenarios. The massive data (GB, TB, or

EB level) must be processed based on an offline batch calculation. It takes several
seconds or even minutes to schedule after a job is submitted. Therefore, MaxCompute
SQL is preferred for services that process tens of thousands of transactions per

second.

The MaxCompute SQL syntax is similar to SQL and can be considered as a subset of
standard SQL. However, the MaxCompute SQL must not be confused with a database
. It does not have database characteristics including transactions, primary key

constraints, indexes, and so on. The maximum size of SQL in MaxCompute is 3 MB.

Reserved words

MaxCompute SQL considers the keywords of SQL statement as reserved words. If
you use keywords for name tables, columns, or partitions, you must escape the

keywords with the * * symbol, otherwise an error is occurred. Reserved words are

case insensitive and the most common words used are as follows: (For a complete

reserved word list, see MaxCompute SQL Reserved Word).

% & && () * +

- / 3 < <= <>

= > >= ? ADD ALL ALTER

AND AS ASC BETWEEN BIGINT BOOLEAN BY

CASE CAST COLUMN COMMENT CREATE DESC DISTINCT
DISTRIBUTE DOUBLE DROP ELSE FALSE FROM FULL
GROUP IF IN INSERT INTO IS JOIN

LEFT LIFECYCLE LIKE LIMIT MAPJOIN NOT NULL

ON OR ORDER OUTER OVERWRITE PARTITION RENAME
REPLACE RIGHT RLIKE SELECT SORT STRING TABLE



THEN TOUCH TRUE UNION VIEW WHEN WHERE

Type conversion

MaxCompute SQL allows conversion between data types. The conversion methods
include explicit type conversion and implicit type conversion. For more information,

see Type Conversion.

- Explicit conversions: Uses CAST to convert a value type.

- Implicit conversions: MaxCompute automatically performs implicit conversions
while running based on the context environment and conversion rules. Implicit

conversion scope includes various operators, built-in functions, and so on.
Partitioned table

MaxCompute SQL supports partitioned tables. Specify the partition as it simplifies the
operation. For example, improve SQL running efficiency, reduce the cost, and so on.

For more information, see Basic concept>Partition.
UNION ALL

To be involved in a UNION ALL operation, the data type of columns, column numbers

, and column names must be consistent, otherwise an error occurs.

4.2 Operators

Operators are used to perform program code operations. This article introduces four
types of operators: relational operator, arithmetic operator, bit operator and logical

operator.

Relational operators

Operator Description

A=B If A or B is NULL, NULL is returned. If A is equal to B, TRUE is
returned; otherwise FALSE is returned.

A<>B If A or Bis NULL, NULL is returned. If A is not equal to B, TRUE is
returned; otherwise FALSE is returned.

A<B If A or Bis NULL, NULL is returned. If A is less than B, TRUE is
returned; otherwise FALSE is returned.

A<=B If A or B is NULL, NULL is returned. If A is not greater than B, TRUE
is returned; otherwise FALSE is returned.




Operator

Description

A>B

If A or Bis NULL, NULL is returned. If A is greater than B, TRUE is
returned; otherwise FALSE is returned.

A>=B

If A or Bis NULL, NULL is returned; if A is not less than B, TRUE is
returned; otherwise, FALSE is returned.

A IS NULL

If A is NULL, TRUE is returned; otherwise, FALSE is returned.

A IS NOT NULL

If A is NULL, TRUE is returned; otherwise FALSE is returned.

A LIKE B

If A or B is NULL, NULL is returned. If String A matches the SQL
simple regular B TRUE is returned; otherwise FALSE is returned.
The ( %) character in B matches an arbitrary number of characters
and the (_) character in B matches any character in A. To match (%)
or(_), use by the escape characters ('%')'and ('_").

like ¢ a_ ’=
like ¢ a %’
like ¢ aab = FALSE
like ¢ a \\% b ’=
like ¢ a \\% b ’=

TRUE
TRUE

aaa
aaa
aaa
a
axb

)

TRUE
FALSE

02
70

O v e o

-~ & 6 & o«

A RLIKE B

A is a string, and B is a string constant regular expression. If any
substring of A matches the Java regular expression B, TRUE is
returned; otherwise FALSE is returned. If expression B is empty
, report an error and exit. If expression A or B is NULL, NULL is
returned.

AINB

B is a set. If expression A is NULL, NULL is returned. If expression
A is in expression B, TRUE is returned; otherwise FALSE is returned
. If expression B has only one element NULL, that is, A IN (NULL),
return NULL. If expression B contains NULL element, take NULL

as the type of other elements in B set. B must be a constant and at
least has one element; all types must be consistent.

BETWEEN AND

The expressionis A [ NOT ] BETWEEN B  AND
if A, B, or C is empty. TRUE if A is larger than or equal to B and less

than or equal to C; otherwise FALSE is returned.

C . Empty

The common use:

select *x fr
select *x fr
select x fr
select * fr
: 00 @ 00 ';

select x fr
select *x fr
select x fr

om user where user_id = ' 0001 ';

om user  where user_name <> ' maggie ';

om user  where age > ¢ 50 ’;

om user where birth_day >= ' 1980 - 01 - 01 00
om user where is_female is null ;

om user where is_female is not null ;

om user where user_id in ( 0001 , 0010 );




select * from user where user_name like ' M %';

The Double values in MaxCompute are different in precision. For this reason, we do
not recommend using the equal sign for comparison between two Double data. You
can subtract two Double types, and then take the absolute value into consideration.

When the absolute value is small enough, the two double values are considered equal.
Example:

abs ( 0 . 9999999999 - 1 . 000OCOOEEEO ) < 0O . O0OOEEOEO1L

-— 0 . 9999999999 and 1 . 0000000000 have the precision
of 10 decimal digits , while 0 . 000000001 has the

precision of 9 decimal digits .

-- It is considered that 0 . 9999999999 is equal to

1 . 0000000000 .

Note:

- ABS s a built-in function provided by MaxCompute to take absolute value. For

more information, see ABS.

- In general, the DOUBLE type in MaxCompute can retain 14-bit decimal.

Arithmetic operators

Operator Description

A+B If expression A or B is NULL, NULL is returned; otherwise the
result of A+B is returned.

A-B If expression A or B is NULL, NULL is returned; otherwise the
result of A - B is returned.

A*B If expression A or B is NULL, NULL is returned; otherwise result of
A * Bis returned.

A/B If expression A or B is NULL, NULL is returned; otherwise the
result of A / B is returned. If Expression A and B are BIGINT types,
the result is DOUBLE type.

A%B If expression A or B is NULL, NULL is returned; otherwise the
reminder result from dividing A by B is returned.

+A Result A is returned.

-A If expression A is NULL, NULL is returned; otherwise -A is

returned.




The common use:

select age + 106 , age - 10 , age % 10 , - age , age * age , age
/ 10 from user ;

Note:

- You can only use STRING, BIGINT, and DOUBLE to perform arithmetic operations.
(Using Datetime type and Boolean type is restricted.)

- Before you begin these operations, the type STRING is converted into DOUBLE by

implicit type conversion.

- If BIGINT and DOUBLE both are involved in arithmetic operation, the type BIGINT

is converted into DOUBLE by implicit type conversion.

- When A and B are BIGINT types, the return result of A/B will be a DOUBLE type.

For other arithmetic operations, the return value is also a BIGINT type.

Bitwise operators

Operator |Description

A&B Return the result of bitwise AND of A and B. For example: 1&2, return 0
; 1&3, return 1; Bitwise AND of NULL and other values, all return NULL
. Expression A and B must be BIGINT .

A|B Return the result of bitwise OR of A and B. For example: 1|2, return3.
1|3, return 3. Bitwise OR of NULL and other values, all return NULL.
Expression A and B must be BIGINT type.

Note:
Bitwise operator does not support implicit conversions, only supports the type
BIGINT.

Logical operators

Operator Description

Aand B TRUE and TRUE=TRUE

TRUE and FALSE=FALSE

FALSE and TRUE=FALSE

FALSE and NULL=FALSE

NULL and FALSE=FALSE

TRUE and NULL=NULL




Operator Description

NULL and TRUE=NULL

NULL and NULL=NULL

AorB TRUE or TRUE=TRUE

TRUE or FALSE=TRUE

FALSE or TRUE=TRUE

FALSE or NULL=NULL

NULL or FALSE=NULL

TRUE or NULL=TRUE

NULL or TRUE=TRUE

NULL or NULL=NULL

NOT A If A is NULL, NULL is returned.

If A is TRUE, FALSE is returned.

If A is FALSE, TRUE is returned.

Note:
Only the type Boolean can be involved in logic operations and the implicit type

conversion is not supported.

4.3 Type conversions

MaxCompute SQL allows for conversion between data types. The two conversion

methods are explicit type conversion and implicit type conversion.
Explicit conversion

Explicit conversions use CAST to convert a value type to another. The following table

lists the types that can be explicitly converted in MaxCompute SQL.

From/ |[BIGINT |DOUBLE|STRING | DATETIM BOOLEA| DECIMA] FLOAT
To

BIGINT |N/A Yes Yes No Yes Yes Yes
DOUBLE]| Yes N/A Yes No Yes Yes Yes
STRING | Yes Yes N/A Yes Yes Yes Yes
DATETIMNo No Yes N/A No No No




From/ |BIGINT |DOUBLE|STRING | DATETIM BOOLEA| DECIMA] FLOAT
To

BOOLEANYes Yes Yes No N/A Yes Yes
DECIMALYes Yes Yes No Yes N/A Yes
FLOAT |Yes Yes Yes No Yes Yes N/A

Y means can be converted. N means cannot be converted. - means conversion is not

required.
Example:

select cast ( user_id as double ) as new_1id from user ;
select cast (' 2015 - 10 - 01 00 : 00 : GO ' as datetime ) as
new_date from user ;

Note:

- To convert the Double type to the Bigint type, digits after the decimal point are
dropped. For example, cast (1 . 6 as bigint ) = 1.
- To convert the STRING type that meets the Double format to the Bigint type, it
is converted to the Double type, and then to the Bigint type. The digits after the
decimal point are dropped. For example, cast (“ 1 . 6 » as bigint ) =
1.
- The STRING type that meets the Bigint format can be converted to the Double
type, and must keep one digit after the decimal point. For example, cast (“ 1
» as double ) = 1 . 0.
- Explicit conversions of unsupported types may return an exception.

- If a conversion fails during execution, the conversion is aborted with an exception

- To convert the DATETIME type, use the default format yyyy-mm-dd hh:mi:ss. For
more information, see Conversions between the STRING type and the DATETIME
type.

- Some types cannot be explicitly converted, but can be converted using built-in
SQL functions. For example, the to_char function can be used to convert values
of the BOOLEAN type to the STRING type. For more information, see TO_CHAR.
The to_date function can be used to convert values of the STRING type to the
DATETIME type. For more information, see TO_DATE.



- For more information, see CAST.

- If a DECIMAL value exceeds the value range, MSB overflow error or LSB overflow
truncation may occur for CAST STRING TO DECIMAL.

- MaxCompute supports conversion of complex data types. However, there are

several conditions for conversions of complex data types. For the implicit

conversion of complex data types, data subtypes must be supported. In Struct-

type conversion, field names can be inconsistent, but the number of fields must

be consistent, and the specified fields must be able to be converted implicitly or

explicitly. The following are examples of complex data types and explanations as

to whether they can be converted based on the preceding conditions:

- array < bigINT > can be implicitly or explicitly converted into array <

STRING >.

- array < bigINT > can be explicitly converted into array < INT >, but

cannot be implicitly converted.

- array < bigINT > cannot be implicitly or explicitly converted into array <

datetime >.

- struct < a :
< coll :

converted into struct < a :

Implicit conversion and scope

bigINT , b :

STRING , col2 :

INT > can be implicitly converted into struct

bigINT >, but cannot be implicitly or explicitly

STRING >.

Implicit type conversion is an automatic type conversion performed by MaxCompute

according to the usage context and type conversion rules. The following table lists the

types that can be implicitly converted using MaxCompute.

'y

BOO] TINY SMA| INT | BIGI] FLO4 double Decimal |strin| varcl time{binaj
boolean|Yes [No |[No |No |No |No [No No No [No [No |No
to
tinyint [No |[Yes |Yes |Yes |Yes |Yes |Yes Yes Yes |Yes |[No [No
to
smallinfNo [No [Yes |Yes |Yes [Yes |Yes Yes Yes |Yes |No |No
to
intto |[No |No |Yes |[Yes |Yes |Yes [Yes Yes Yes |Yes |No |N/A
bigint [No [No |[No |No |Yes |Yes |Yes Yes Yes |Yes |No |No
to




'y

BOO] TINY SMA|INT | BIGI| FLOA double Decimal |strin|varcl time{ binaj
floatto [No |No |No [No |Yes |Yes |Yes Yes Yes |Yes |No |N/A
double [No |No [No [No |No [No |Yes Yes Yes |Yes |No [No
to
decimallNo |No [No |No |No [No |No Yes Yes |Yes |No |No
to
string [No [No |No |No [No |No |Yes Yes Yes |Yes |[No |No
to
varchar|No [No |No |No |Yes |Yes |Yes Yes No |No [N/A |[N/A
to
timestamyo |[No [No |No |[No [No |No No Yes |Yes |Yes |No
to
binary (No [No [No |[No |No |No [No No No [No |[No |Yes
to

Y means can be converted. N means cannot be converted.

Note:

- The DECIMAL type and DATETIME constant definition mode are added to
MaxCompute2.0. 100BD indicates a DECIMAL, the value is 100. DATETIME 2017
- 11 - 11 00 : 00 : 00 indicatesa constant of the DATETIME type. The

constant definition is convenient because it can be directly used in values clauses

and tables.

- In the earlier version of MaxCompute, values of the DOUBLE type can be implicitly
converted to the BIGINT type. Owing to some reasons, such conversions may lead

to data loss, which is not allowed by common database systems.
Common use:

select user_id + age +' 12345 ',
concat ( user_name , user_id , age )
from user ;

Note:

- Implicit conversions of unsupported types may cause an error.

- If a conversion fails during execution, an exception occurs.



- MaxCompute automatically performs implicit conversions based on the context
environment. We recommend that you use CAST to perform an explicit conversion
when the types do not match.

- Implicit conversion rules are applicable to a specific range of scopes. In some
scopes, only some rules can take effect. For more information, see the scopes of

implicit conversions.
- Implicit conversions under relational operators

Relational operators include equal to (=), not equal to (<>), less than (<), less than
or equal to (<=), greater than (>), greater than or equal to (>=), IS NULL, IS NOT
NULL, LIKE, RLIKE, and IN. For the particularities, implicit conversion rules of
LIKE, RLIKE, and IN are discussed separately. The following descriptions do not

contain these three special operators.

The following table describes implicit conversion rules when different types of

data is involved in relational operations.

From/To |BIGINT DOUBLE |STRING |DATETIME|BOOLEAN [DECIMAL
BIGINT N/A DOUBLE |DOUBLE |[No No DECIMAL
DOUBLE |DOUBLE [N/A DOUBLE |No No DECIMAL
STRING |DOUBLE |DOUBLE |N/A DATETIME| No Decimal
DATETIME| No No DATETIME| N/A No No
BOOLEAN (No No No No N/A No
DECIMAL | DECIMAL |DECIMAL |DECIMAL |No No N/A
Note:

- If two types cannot be implicitly converted, the relational operation is aborted
by an error.
- For more information about the relational operators, see Relational Operators.

- Implicit conversions under special relational operators
Special relational operators include LIKE, RLIKE, and IN.
- The usage of LIKE and RLIKE is as follows:

like

source pattern ;



source rlike pattern ;

The following illustrates the notes for LIKE and RLIKE in implicit conversions:

B The source and pattern parameters of LIKE and RLIKE can only be of the
STRING type.

B Other types can neither be involved in the operations nor be implicitly

converted to the STRING type.

The usage of IN is as follows:

key in ( valuel , value2 , ..)

Implicit conversion rules of IN:

B Data in the value column must be consistent.

B To compare keys and values, if BIGINT, DOUBLE, and STRING types are
compared, convert them to DOUBLE type. If the DATETIME and STRING types
are compared, convert them to DATETIME type. Conversions between other

types are not allowed.

- Implicit conversions under arithmetic operators

Arithmetic operators include addition (+), subtraction (-), multiplication (*),

division (/), modulo (%), unary plus (+), and unary minus (-). Their implicit

conversion rules are described as follows:

Only the STRING, BIGINT, DOUBLE, and DECIMAL types can be involved in the
operation.

The STRING type are implicitly converted to the DOUBLE type before the
operation.

When the BIGINT and DOUBLE types are involved in the operation, the BIGINT
type is implicitly converted to the DOUBLE type.

The DATETIME and BOOLEAN types are not allowed in the arithmetic operation.

- Implicit conversions under logical operators

Logical operators include AND, OR, and NOT. Their implicit conversion rules are as

follows:

Only the BOOLEAN type can be involved in the logical operation.

Other types are not allowed in the logical operation, and cannot be implicitly

converted to other types.



Implicit conversions for Built-in functions

MaxCompute SQL provides numerous system functions. You can calculate one or
multiple columns of any row and output data of any type. Their implicit conversion

rules are described as follows:

- To call a function, if the data type of an input parameter is different from that
defined in the function, convert the data type of the input parameter to that

defined in the function.

- Parameters of different built-in functions of MaxCompute SQL have different
requirements on implicit conversions. For more information, see Built-in

Functions.
Implicit conversions under CASE WHEN

For more information about CASE WHEN, see CASE WHEN Expressions. Its implicit

conversion rules are listed as follows:

- If the types of the returned values are BIGINT and DOUBLE, convert all to the
DOUBLE type.

- If a STRING type exists in return types, convert all to the STRING type. If the
conversion fails (such as BOOLEAN type conversion), an error is returned.

- Conversions between other types are not allowed.
Conversions between the STRING Type and DATETIME Type

MaxCompute supports conversions between the STRING type and DATETIME type.

The conversion formatis yyyy - mm - dd hh : mi : ss .

Unit STRING(case-insensitive) |Value range
Year VYVY 0001 - 9999
Month mm 01-12

Day dd 01 - 28, 29, 30, 31
Hour hh 00-23

Minute mi 00 - 59

Second SS 00-59

Note:



- In the value range of each unit, if the first digit is 0, it cannot be ignored. For
example, 2014 - 1 - 9 12 : 12 : 12 isaninvalid DATETIME format and
it cannot be converted from the STRING type to the DATETIME type. It must be
writtenas 2014 - 01 - 09 12 : 12 : 12 .

- Only the STRING type that meets the preceding format requirements can be
converted to the DATETIME type. For example, cast (¢ 2013 - 12 - 31 02

: 34 : 34 ” as datetime ) converts 2013 - 12 - 31 02 : 34 : 34
of the STRING type to the DATETIME type. Similarly, when the DATETIME type
is converted to the STRING type, the default conversion format is yyyy-mm-dd
hh:mi:ss.

For example, the following conversions return an exception:

cast (" 2013 / 12 / 31 02 / 34 / 34 " as datetime )
cast (" 2013123102 3434 " as datetime )
cast (" 2013 - 12 - 31 2 : 34 : 34" as datetime )
The threshold of dd depends on the actual days of a month. If the value exceeds the

actual days of the month, the conversion is aborted with an error.

Example:
cast (" 2013 - 02 - 29 12 : 12 : 12 " as datetime ) -- Returns
an error because February 29 , 2013 does not exist .
cast (" 2013 - 11 - 31 12 : 12 : 12 " as datetime ) -- Returns
an exception because November 31, 2013 does not
exist .

MaxCompute provides the TO_DATE function to convert the STRING type that
does not meet the DateDATETIME ime format to the DATETIME type. For more

information, see TO_DATE.

4.4 SQL limits

Some users may fail to notice specific limits and find the service has stopped. The

limits for MaxCompute SQL include the following:



Boundary name |Maximum value/ |Class Description
Limit

Length of table | 128 bytes Length limit | Table names and column

name names cannot contain
special characters. It must
start with a letter and can
contain only English letters

(a-z, A-Z), numbers, and
underscores (_).

Annotation 1,024 bytes Length limit | The annotation can contain

length valid strings for up to 1,024
bytes.

Column 1,200 Quantity limit |One table can contain a

definitions maximum of 1,200 column
definitions.

Partitions 60,000 Quantity limit | One table can contain
a maximum of 60,000
partitions.

Partition levels |6 levels Quantity limit |A table can contain a

of a table maximum of six levels of
partition.

Statistical 100 Quantity limit |One table can contain a

definitions maximum of 100 statistical
definitions.

Statistical 64,000 Length limit | A statistical definition can

definitions contain a maximum of 64,
000 bytes.

Screen display 10,000 rows Quantity limit | The screen display of a
SELECT statement outputs a
maximum of 10,000 rows.

INSERT targets |256 Quantity limit | A multiins operation can
insert a maximum of 256
targets at a time.

UNION ALL 256 Quantity limit | The UNION ALL operation

can be performed on a
maximum of 256 tables.

MAPJOIN Eight small tables | Quantity limit | A MAPJOIN operation can be

performed on a maximum
of eight small tables.




Boundary name |Maximum value/ |Class Description
Limit
MAPJOIN 512 MB Quantity limit | The memory size of all small
memory tables on which MAPJOIN
restriction operation is performed
cannot exceed 512 MB.
Window Five Quantity limit | A SELECT statement can
functions contain a maximum of five
window functions.
ptinsubq 1,000 rows Quantity limit |The results returned by
PT IN SUBQUERY cannot
exceed 1,000 rows.
SQL statement |2 MB Length limit | The maximum length of an
SQL statement is 2 MB.
Number of 256 Quantity limit | A where clause can use a
conditions for a maximum of 256 conditions.
where clause
Length of 8 MB Quantity limit | The maximum length of a
column records cell in tables is 8 MB.
Number of 1,024 Quantity limit |Specifies the maximum
parameters of an number of parameters
in statement of an in statement, for
example, in (1,2,3:--.,1024).
An excess of parameters of
in(---) results in compilatio
n pressure. 1,024 is a
recommended value, not a
limit value.
jobconf.json 1 MB Length limit | The size of ‘jobconf.json’
is 1 MB. Including too many
partitions in a table may
cause ‘jobconf.json’ to
exceed 1 MB.
View Not writable Operation A view cannot be written
restriction or operated by using an
INSERT statement.
Column data Not allowed Operation The data type and position
type limit of a column cannot be

modified.




10,000 partitions
can be queried.

Boundary name |Maximum value/ |Class Description
Limit

java udf function | Cannot be abstract | Operation A Java UDF cannot be
or static limit abstract or static.

A maximum of |10,000 Quantity limit | A maximum of 10,000

partitions can be queried.

Note:

The limits of MaxCompute SQL cannot be modified.

4.5 Insert Operation

4.5.1 INSERT OVERWRITE/INTO

Function definition:

INSERT OVERWRITE | INTO
partcoll = vall , partcol2 = val2

select_sta tement
FROM from_state ment ;

Note:

TABLE

tablename
«..)] [( coll , col2 ...)]

[ PARTITION (

- Insert syntax of MaxCompute is different from MySQL or Oracle Insert syntax. The

keyword table must be added following -insert

of using tablename directly.

overwrite | dinto ,instead

- When the target table for Insert is a partitioned table, expressions such as

functions are not allowed in [ PARTITION

val2 .)].

( partcoll = vall , partcol2 =

- Currently, INSERT OVERWRITE does not support inserting columns. You can use
INSERT INTO instead.

Insert overwrite/into saves calculation results into a destination table.

The difference between -insert

into and dinsert

overwrite isthat -insert

into inserts added data into the table or partition, while insert overwrite

clears source data from the table or partition before inserting the data in it.

Note:




The partition size in the MaxComputer partition table gets different data partition
sizes when the same partition is repeatedly INSERT OVERWRITEd with the value
described. This is because the file splitting logic changes when you select from the
same partition on the same table and insert overwrite back to the same partition on
the same table, thus causing the size of the data to change. But the total length of
the data is constant around INSERT OVERWRITE, so users don't have to worry about

billing for storage.

While processing data through MaxCompute SQL, insert overwrite / into is
the most common statement. It can save the calculation result into a table, needed for
the subsequent calculation. For example, use the following statements to calculate

the sale detail of different regions from the table sale_detail:

create table sale_detai 1_insert like sale_detai 1 ;
alter table sale_detai 1_insert add partition ( sale_date ='

2013 ', region =' china ');
insert overwrite table sale_detai 1_insert partition (
sale_date =' 2013 ', region =' china ')

select shop_name , customer_i d , total_pric e from
sale_detai 1 ;

Note:
The correspondence between source table and destination table depends on the
column sequence in select clause, not the column name correspondence between the

two tables. The following statement is still valid:

insert overwrite table sale_detai 1_insert partition (
sale_date =' 2013 ', region =' china ')

select customer_i d , shop_name , total_pric e from
sale_detai 1 ;

-—  When the sale_detai 1_insert table is created , the
column sequence is as below :

-— shop_name string , customer_i d string , total_pric e
bigint
-—  When data is inserted from sale_detai 1 to
sale_detai 1_insert , the insertion sequence of
sale_detai 1 is as below :
-- customer_i d , shop_name , total_pric e

-— Inserts data in sale_detai 1 . customer_i d into
sale_detai 1_insert . shop_name .

-— Inserts data in sale_detai 1 . shop_name into
sale_detai 1_insert . customer_i d

To insert data into a partition, the partition column cannot appear in the Select list.

insert overwrite table sale_detai 1_insert partition (
sale_date =' 2013 ', region =' china ')

select shop_name , customer_i d , total_pric e , sale_date ,
region from sale_detai 1 ;



-- Returns an error . The items sale_date and region
are partition columns , which cannot appear in the
INSERT statement of static partitions
Simultaneously, the value of the partition can only be a constant and expressions

cannot appear. The following statements are invalid:

insert overwrite table sale_detai 1_insert partition (
sale_date = datepart (' 2016 - 09 - 18 01 : 10 : 00 ', ' yyyy ") ,
region =' china ')

select shop_name , customer_i d , total_pric e from
sale_detai 1 ;

4.5.2 MULTI INSERT

MaxCompute SQL supports inserting different result tables or partitions in a single

SQL statement.
Statement format:

FROM from_state ment

INSERT OVERWRITE | INTO TABLE tablenamel [ PARTITION (
partcoll = vall , partcol2 = val2 ...)]

select_sta tementl [ FROM from_state ment ]

[ INSERT OVERWRITE | INTO TABLE tablename2 [ PARTITION (
partcoll = val3 , partcol2 = vald ...)]

select_sta tement2 [ FROM from_state ment ]]

Note:

- Generally, up to 256 ways of output can be written in a single SQL statement. A
syntax error occurs, if the output exceeds 256 ways.

- In a multi insert statement:

- For a partitioned table, a target partition cannot appear multiple times.
- For an unpartitioned table, this table cannot appear multiple times.

- Different partitions within a partitioned table cannot have an Insert overwrite
operation and an Insert into operation at the same time; otherwise, an error is

returned.
For an unpartitioned table, this table cannot appear multiple times.

create table sale_detai 1_multi like sale_detai 1 ;
from sale_detai 1
insert overwrite table sale_detai 1_multi partition (

sale_date =' 2010 ', vregion =' china ' )

select shop_name , customer_i d , total_pric e where .....
insert overwrite table sale_detai 1_multi partition (
sale_date =' 2011 ', region =' china ' )

select shop_name , customer_i d , total_pric e where .....



--  Return result successful 1y . Insert the data of
sale_detai 1 into the 2010 sales records and 2011
sales records in China region
from sale_detai 1
insert overwrite table sale_detai 1_multi partition (

sale_date =' 2010 ', region =' china ' )

select shop_name , customer_i d , total_pric e

insert overwrite table sale_detai 1_multi partition (
sale_date =' 2010 ', region =' china ' )

select shop_name , customer_i d , total_pric e ;

-— An error is thrown . The same partition appears

for multiple times

from sale_detai 1

insert overwrite table sale_detai 1_multi partition (
sale_date =' 2010 ', region =' china ' )

select shop_name , customer_i d , total_pric e

insert into table sale_detai 1_multi partition ( sale_date
=' 2011 ', vregion =' china ' )

select shop_name , customer_i d , total_pric e ;
-- An error is thrown . Different partitions within a
partition table cannot have both an ¢ fdnsert overwrite
>  operation and an ¢ dnsert into ’ operation

4.5.3 DYNAMIC PARTITION

To ‘insertoverwrite’ into a partition table, specify the partition value in the
statement. It can also be realized in a more flexible way, to specify a partition column

in a partition table but not give the value.
OverView

Correspondingly, the columns in Select clause are used to specify these partition

values.
Statement format:

insert overwrite table tablename partition ( partcoll ,
partcol2 ...) select_sta tement from from_state ment ;

Note:

- Inthe ‘select_statement’ field, the following field provides a dynamic partition
value for the target table. If the target table has only one-level dynamic partition,
the last field value of select_statement is the dynamic partition value of the target
table.

- Currently, a single worker can only output up to 512 dynamic partitions in a
distributed environment, otherwise it leads to abnormality.

- Currently, any dynamic partition SQL cannot generate more than 2,000 dynamic

partitions; otherwise it causes abnormality.



- The value of dynamic partition cannot be NULL, and also does not support special
or Chinese characters, otherwise an exception is thrown. The exception is as

follows:

FAILED : ODPS - 0123031 : Partition exception - dnvalid
dynamic partition value :
province = XXxXx

- If the destination table has multi-level partitions, it is allowed to specify parts
of partitions to be static partitions through ‘Insert’ statement, but the static

partitions must be advanced partitions.
Examples
A simple example to explain dynamic partition is as follows:

create table total_reve nues ( revenue bigint ) partitione
d by ( region string );
insert overwrite table total_reve nues partition (
region )
select total_pric e as revenue , region
from sale_detai 1 ;

As mentioned in the preceding example, user is unable to know which partitions are
generated before running SQL. Only after the Select statement running ends, user can

confirm which partitions have been generated using ‘region’ as the value. This is

why the partition is called as the Dynamic Partition.
Other Examples:

create table sale_detai 1_dypart like sale_detai 1 ; --
Create target table .

- --Example 1:

insert overwrite table sale_detai 1_dypart partition (
sale_date , region )

select shop_name , customer_i d , total_pric e , sale_date ,
region from sale_detai 1 ;



-— Return successful 1y .

- In ‘sales_detail’ table, the value of the sale_date determines the sales_date
partition value of the target table, and the value of the region determines the
region partition value of the target table.

- In a dynamic partition, the correspondence between the select_statement field
and the dynamic partition of the target table is determined by the order of the

fields. In this example, if the Select statement is written as the following:

select shop_name , customer_i d , total_pric e , region ,
sale_date from
sale_detai 1 ;

the region value determines the sale_date partition value of the target table, and

the value of sale_date determines the region partition value of the target table.

- --Example 2:

insert overwrite table sale_detai 1_dypart partition (
sale_date =' 2013 ', region )
select shop_name , customer_i d , total_pric e , region
from sale_detai 1 ;
-— Return successful 1y ; multiple partitions ; specify
a secondary partition .

- --Example 3:

insert overwrite table sale_detai 1_dypart partition (
sale_date =' 2013 ', region )
select shop_name , customer_i d , total_pric e from
sale_detai 1 ;
-— Return failure informatio n . When inserting a
dynamic partition , the dynamic partition column must
appear in Select list .

- --Example 4:

insert overwrite table sales partition ( region =' china
', sale_date )
select shop_name , customer_i d , total_pric e , sale_date
from sale_detai 1 ;
-— Return failure informatio n . User cannot specify
the lowsubpart -tion only , but needs to insert
advanced partition dynamicall vy .

When the old version of MaxCompute performs dynamic partitioning, if the partition
column type is not exactly the same as the column type in the corresponding select

list, an error is reported. MaxCompute 2.0 supports implicit conversion, as shown in

the following :

create table parttable ( a int , b double ) partitione d
by (p string );



insert into parttable partition ( p ) select key , value ,
current_ti mestmap () from src ;
select * from parttable ;

The result is as follows:

a b c
0 NULL 2017-01-23 22:30:47.130406621
0 NULL 2017-01-23 22:30:47.130406621
4.6 DDL SQL
4.6.1 Table operations

This topic describes how to create, view, delete, rename, and modify table

information through the client.

Create tables

Statement format:

CREATE [ EXTERNAL ] TABLE [ IF NOT EXISTS ] table_name

[( col_name data_type [ COMMENT col_commen t ], ...)]

[ COMMENT table_comm ent ]

[ PARTITIONE D BY ( col_name data_type [ COMMENT col_commen

t], ...)]
[ CLUSTERED BY ( col_name [, col_name , ...]) [ SORTED BY (
col_name [ ASC | DESC ] [, col_name [ ASC | DESC ] ...1)]

INTO number_of_ buckets BUCKETS ] - Sets the Shuffle and

Sort attributes when you create hash cluster tables .

[ STORED BY StorageHan dler ] - Used only for external
tables .

[ WITH SERDEPROPE RTIES ( Options )] - Used only for
external tables .

[ LOCATION OSSLocatio n ];- Used only for external tables

[ LIFECYCLE days ]

[ AS select_sta tement ]
CREATE TABLE [ IF NOT EXISTS ] table_name
LIKE existing_t able_name

Consider the following points:

- When a table is created, an error is returned if another table has the same name,

butthe if not exists option isnot specified. If the option is specified, no
matter whether another table that has the same name exists or even if the source
table structure and the target table structure are inconsistent, a success message
is returned. The meta information of the existing table that has the same name

remains unchanged.



- Both the table name and column name are not case sensitive. They can contain
letters, numbers, and underscores (_), but must begin with a letter. Neither of

them can exceed 128 bytes in length.

- Up to 1,200 column definitions are allowed in a table.

- Supported data types include bigint, double, boolean, datetime, decimal, and

string.

Note:
If new data types (such as TINYINT, SMALLINT, INT, FLOAT, VARCHAR,
TIMESTAMP, and BINARY) are used in a SQL statement, use the set statement to

enable the new data type flag:

- Session-level: Add a set statement set odps . sql . type . system .
odps2 = true ; before the SQL statement and submit the two statements
simultaneously.

- Project-level: New data types at the project level can be used. To use the new
data types at the project level, the project owner must run the following

command:

setproject odps . sql . type . system . odps2 = true ;

For more information about the setproject command, see Other operations.
For precautions on enabling new data types for a project, see #unique_40.
- Use partitione d by tospecifythe partition field, which supports the

following data types: tinyint, smallint, int, bigint, varchar, and string.

The value of partition cannot have a double-byte character and must begin
with a letter, followed by a letter or number. The name cannot exceed 128 bytes in
length. Special characters can be used, including spaces, colons (:), underscores
(L), dollar signs ($), pound signs (#), periods (.), exclamation points (!), and at
signs (@). Other characters, such as (\t), (\n), and (/) are considered undefined
characters. If the partition field is used to partition a table, a full scan is not
needed when you add a partition or update or read data in a partition. This makes
table processing more efficient.

- Up to 60,000 partitions for up to six levels are allowed in a table.

- The content of a comment is a string whose length does not exceed 1024 bytes.
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lifecycle indicates the lifecycle of a table, the unit is 'days.' The statement

create table 1like does not copy the lifecycle attribute from source table

clustered by isused to specify hash keys. MaxCompute executes hash

computation formulas on specified columns, and places computation results into

buckets based the specified hash keys.

- To prevent data skew and hotspots and better execute parallel statements, we
recommend that you specify columns in clustered by in the case thatthe
value range is large and a small number of duplicate key values exist. Also, to
better execute join statements, we recommend that you select commonly
used join or aggregation keys. Join and aggregation keys are similar to primary
keys in conventional databases.

- sorted by specifies how to sort fields in a bucket. We recommend that
you keep the value of sorted by consistent with thatof clustered by

to make performance higher. After fields are specified in the sorted by
clause, MaxCompute automatically generates indexes. It also executes the clause
faster based on the indexes when you query data.

- INTO number_of_ buckets BUCKETS specifiesthe number of hash
buckets. The value of this field varies depending on the data size. By default,
MaxCompute supports up to 1,111 reducers. Therefore, up to 1,111 hash buckets

are allowed. You can runthe set odps . sql . reducer . instances =
xxx 3 command to increase the maximum value of this field. However, the

maximum value cannot exceed 4,000. If the maximum value exceeds 4,000,

performance deteriorates as a result.

We recommend that you follow the following points when you specify the

number of hash buckets:

B We recommend that the size of each bucket be around 500 MB. For example,
if you want to add 1,000 buckets to a 500-GB partition, the size of each bucket
is 500 MB on average. If a table contains a large amount of data, you can
increase the size of each bucket from 500 MB to 2 or 3 GB. You can also run
the set odps . sql . reducer . instances = xxx command to
increase the maximum number of hash buckets that are allowed.

Bl If two tables are joined frequently, specify the same number of hash buckets

for them to better execute join statements and to skip Shuffle and



Sort .If the number of hash buckets for one table is different from that
for the other table, we recommend that you use the greater number for both

tables. This keeps statement concurrency and execution efficiency at proper
levels.

- Hash cluster tables help optimize the following aspects:

B Bucket pruning
B Aggregation
B Storage

- Hash cluster tables are subject to the following limits:

B The insert dinto statement is notsupported. You can add data only by
using the insert overwrite statement.

B A tunnel cannot be uploaded to a range cluster table because data uploaded
over a tunnel is unordered.

- For more information about external tables, see #unique_103.

Assume that the table sale_detai 1 iscreated to store sales records. The table

uses sale_date and region as partition columns. Table creation statements are

described as follows:

create table if not exists sale_detai 1 (
(

shop_name string ,

customer_i d string ,

total_pric e double )
)

partitione d by ( sale_date string , region string );
-- Create a partition table sale_detai 1 .

The statement create table ... as select ... can alsobe used to create a

table. After creating a table, the data is copied to the new table, such as:

create table sale_detai 1_ctasl as

select * from sale_detai 1 ;

If the table sale_detai 1 hasdata, the example mentioned preceding copies all

data of sale_detai 1 intothetable sale_detai 1_ctasl .

Note:
sale_detai 1 isa partitioned table, while the table created by the statement

create table ... as select ... doesnotcopy the partition attribute. The



partition column of the source table becomes a general column of object table. In

other words, sale_detai 1_ctasl isanon-partitioned table with 5 columns.

In the statement create table ... as select ... ifusinga constantasa

column value in select clause, itis suggested specify the column name, such as:

CREATE TABLE sale_detai 1_ctas2

AS
SELECT shop_name , customer_i d , total_pric e , ' 2013 ' AS
sale_date , ' China ' AS region

FROM sale_detai 1 ;

If the column name is not specified, the statement is as shown as follows:

CREATE TABLE sale_detai 1_ctas3
AS
SELECT shop_name , customer_i d , total_pric e , ' 2013 ', '
China '
FROM sale_detai 1 ;
Then the forth column and fifth column of the created table sale_detai 1_ctas3

become system generated names, like _c5 , _c6 .

To allow the destination table to have the same structure as the source table, try to

use create table .. like ’ statement, such as:

create table sale_detai 1_like like sale_detai 1 ;

Now the table structure of sale_detai 1_like isexactlythe same as
sale_detai 1 .Except the life cycle, attributes including the column name,

column comment, and table comment, of the two tables are the same. But the data in

sale_detai 1 cannotbe copied into the table sale_detai 1_like .
An example of creating a hash cluster table is as follows:

CREATE TABLE T1 ( a string , b string , ¢ bigint )

CLUSTERED BY ( c ) SORTED by ( c ) INTO 1024 BUCKETS ;

-— Creates a hash cluster non - partitione d table with
a few clicks

CREATE TABLE T1 ( a string , b string , ¢ bigint )

PARTITIONE D BY ( dt string ) CLUSTERED BY ( ¢ ) SORTED

by ( ¢ ) INTO 1024 BUCKETS ; - Creates a hash cluster

partitione d table

View table information
Statement format:

desc < table_name >;



desc extended < table_name >; -- View external table
informatio n

For example:

- To view the info of the preceding table sale_detai 1 ,run the following

statement:
desc sale_detai 1 ;
Return info:

odps @ $ odps_proje ct > desc sale_detai 1 ;

| Owner : ALIYUN $ 1ili . 11 @ alibaba - inc . com | Project : $
odps_proje ct
|

| TableComme nt

+ ____________________________________________________________________
+
| CreateTime : 2017 - 06 - 28 15 : 05 : 17
| LastDDLTim e : 2017 - 06 - 28 15 : 05 : 17
|
| LastModifi edTime : 2017 - 06 - 28 15 : 05 : 17
|
+ ____________________________________________________________________
+
| InternalTa ble YES | Size 0
|
+ ____________________________________________________________________
+
| Native Columns
|
+ ____________________________________________________________________
+
| Field | Type | Label | Comment
|
+ ____________________________________________________________________
+
| shop_name | string | |
|
| customer_i d | string | |
|
| total_pric e | double | |
|
+ ____________________________________________________________________
+
| Partition  Columns
|
+ ____________________________________________________________________
+
| sale_date | string |
|
| region | string |
|
+ ____________________________________________________________________



OK

- To view the information of the preceding table sale_detai 1_like ,run the

following statement:
desc sale_detai 1_1like
Return info:

odps @ $ odps_proje ct > desc sale_detai 1_like ;

| Owner : ALIYUN $ 1ili . 11 @ alibaba - inc . com | Project : $
odps_proje ct
|

| TableComme nt

+ ____________________________________________________________________
+
| CreateTime : 2017 - 06 - 28 15 : 42 : 17
| LastDDLTim e : 2017 - 06 - 28 15 : 42 : 17
|
| LastModifi edTime : 2017 - 06 - 28 15 : 42 : 17
|
+ ____________________________________________________________________
+
| InternalTa ble YES | Size 0
|
+ ____________________________________________________________________
+
| Native Columns
|
+ ____________________________________________________________________
+
| Field | Type | Label | Comment
|
+ ____________________________________________________________________
+
| shop_name | string | |
|
| customer_i d | string | |
|
| total_pric e | double | |
|
+ ____________________________________________________________________
+
| Partition  Columns
|
+ ____________________________________________________________________
+
| sale_date | string |
|
| region | string |
|
+ ____________________________________________________________________



OK

In preceding example, we can see that the attributes of sale_detai 1_like
coincide with that of sale_detai 1 ,except for the lifecycle. For more

information, see #unique_14.

Note:
The data size you obtain by using the describe table command includes the
size of data in the recycle bin. If you want to clear the recycle bin, run the command.
Then, run the describe table command, and the returned data size no longer

includes the size of data in the recycle bin. To obtain details about data in the recycle

bin, runthe show recyclebin command.

Check the information of sale_detai 1_ctasl ,youcan findthat sale_date

and region are only normal columns and not partitions of the table.

- As more data types are being added to MaxCompute, the types of data returned by
the desc command increase. For details, see Data types. If new data types are
used in MaxCompute, you need to enable new data types when you execute SQL

statements. However, you do not need to do so when you run the desc command.

Note:
If the output of SQL statements depends on the input of the desc  table
command, we recommend that you promptly update settings to parse new data

types in MaxCompute.
For example:

set odps . sql . type . system . odps2 = true ;
CREATE TABLE test_newty pe (

cl tinyint

c2 smallint

c3 int

c4 BIGINT
c5 float

c6 DOUBLE

c7 decimal

c8 binary

c9 timestamp

cl0 ARRAY < map < BIGINT , BIGINT >>

cll map < STRING , ARRAY < BIGINT >>

cl2 STRUCT < s1 : STRING , s2 : BIGINT >
, €13 varchar ( 20 ))

LIFECYCLE 1
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Information returned by the desc  test_newty pe ; command (some of the

information is not presented):

| Native  Columns

+ ______________________________________________________________________________
+
| Field | Type | Label | Comment
|

+ ______________________________________________________________________________
+
| c1 | tinyint | |

|
| c2 | smallint | |

|
| 3 | int | |

|
| c4 | bigint | |

|
| «¢5 | float | |

|
| c6 | double | |

|
| <7 | decimal | |

|
| c8 | binary | |

|
| <9 | timestamp | |

|
| clo | array < map < bigint , bigint >> | |

|
| cl1 | map < string , array < bigint >> | |
| c12 | struct < sl : string , s2 : bigint > |
| I
| c13 | wvarchar ( 20 ) | |
|

+ ______________________________________________________________________________
+

You can run the DESC EXTENDED table_name ; command to view the
Clustering attribute of a hash cluster table. In the following example, the

Clustering attribute is displayed in Extended  Info .

+ ________________________________________________________________________________
+

Owner : ALIYUN $ xxxxxxx @ aliyun . com | Project : xxxxx

TableComme nt : |
+ ________________________________________________________________________________
+

CreateTime : 2017 - 12 - 25 11 : 18 : 26 |

LastDDLTim e : 2017 - 12 - 25 11 : 18 : 26 |

LastModifi edTime : 2017 - 12 - 25 11 : 18 : 26 |

Lifecycle : 2 |
+ ________________________________________________________________________________



| InternalTa ble : YES | Size : 0 |

+ ________________________________________________________________________________
+
| Native Columns : |
+ ________________________________________________________________________________
+
| Field | Type | Label | Comment |
+ ________________________________________________________________________________
+
| a | string | | |
| b | string | | |
| ¢ | bigint | | |
+ ________________________________________________________________________________
+
| Partition Columns : |
+ ________________________________________________________________________________
+
| dt | string | |
+ ________________________________________________________________________________
+
| Extended Info : |
+ ________________________________________________________________________________
+

TableID : 91a3395d3e f64b4d9eel d285275528 64 |

IsArchived : false |

PhysicalSi ze : 0 |

FileNum : 0 |

ClusterTyp e : hash |

BucketNum : 1024 |

ClusterCol wumns : [ c ] |

SortColumn s : [ ¢ ASC 1 |
+ ________________________________________________________________________________
+

If the table is a partitioned table that has the Clustering attribute, run the
following command to view the partition attributes in addition to running the

preceding command to view the table attributes:

DESC EXTENDED table_name partition ( pt_spec );

Use the select statement to view data in the table. For details, see Introduction to
the SELECT Syntax.

View table creation statements

Run the following command to view the format of statements that are used for

creating a table:

SHOW CREATE TABLE < table_name >;

Note:
DDL statements used for creating a table are generated after this command is

executed, which helps you rebuild the database schema through SQL.



Drop a table
Statement format:

DROP TABLE [ IF EXISTS ] table_name ;

Note:

- Iftheoption if exists isnotspecified and the table does not exist,

exception returns. If this option is specified, no matter whether the table exists or

not, all return success.

- Data in OSS is not deleted when the external tables are deleted.
For example:

create table sale_detai 1_drop like sale_detai 1 ;

drop table sale_detai 1_drop ;

-- If the table exists , return success ; otherwise ,
return exception .

drop table if exists sale_detai 1_drop2 ;

-- No matter whether the table sale_detai 1_drop2
exists or not , all return success .

Rename a table
Statement format:

ALTER TABLE table_name RENAME TO new_table_ name ;

Note:

Rename operation is used to update the table name only and not the data in the
table.
- Ifthe new_table_ name isduplicated an error may occur.

- If the table table_name does not exist, error may occur.

For example:

create table sale_detai 1_renamel like sale_detai 1 ;
alter table sale_detai 1_renamel rename to sale_detai
1_rename2 ;

Change the owner of a table

MaxCompute SQL allows you to run the changeowne r command to change the

owner of a table.



Example:

alter table table_name changeowne r to ' ALIYUN $ xxx @
aliyun . com ';

Alter the comments of a table
Command format:

ALTER TABLE table_name SET COMMENT ' tbl comment ';

Note:

- The table table_name must exist.

- The comment length must not exceed 1024 bytes.
For example:

alter table sale_detai 1 set comment ' new comments for
table sale_detai 1 ';

Use the command desc to view the comment modification in the table. For more

information, see describe table in Common commands > Table operations.
Alter LastDataModifiedTime of a table

MaxCompute SQL supports touch operationto modify LastDataMo difiedTime
of a table. The result is to modify LastDataMo difiedTime of atable to be current

time.
Statement format:

ALTER TABLE table_name TOUCH

Note:

- Ifthe table table_name does not exist, an error is returned.

- This operation changes the value of LastDataMo difiedTime of atable and

this is when MaxCompute identifies change in the table data and then begins the

corresponding lifecycle calculation.
Modify the Hash Clustering attribute of a table

You can execute the alter table statementto add or remove the Hash

Clustering attribute of a partitioned table.



Add the Hash  Clustering attribute:

ALTER TABLE table_name

[ CLUSTERED BY ( col_name [, col_name , ...]) [ SORTED BY (
col_name [ ASC | DESC ] [, col_name [ ASC | DESC ] ...1)]
INTO number_of_ buckets BUCKETS ]

Remove the Hash  Clustering attribute:

ALTER TABLE table_name NOT CLUSTERED ;

Note:

- The alter table statementcannot modify the Clustering attribute

of a non-partitioned table because this attribute cannot be modified once it is

specified for a non-partitioned table.

- The alter table statement takes effect only on the new partitions of a
table. Therefore, you do not need to execute the partition alter table
statement for the existing partitions. After the Clustering attribute is added,

data is stored to the new partitions in compliance with hash clustering.
Empty data from a non-partitioned table

Empty data in specified non-partitioned table. This command does not support
partitioned table. For the partitioned table, use ALTER  TABLE table_name

DROP  PARTITION to clear the data in the partition.
Command format:

TRUNCATE TABLE table_name ;

4.6.2 Lifecycle of table

MaxCompute provides data life cycle management functions to facilitate you to

release storage space and simplify the process of data recovery.
Modify lifecycle of table
Statement format:

ALTER TABLE table_name SET lifecycle days ;

Note:



- The parameter ‘days’ refers to the time required to complete the lifecycle. It
must be a positive integer and its unitis ‘day’ .

- Suppose that the table ‘table_name’ is a no-partition table. Calculated from
the last updated date, the data is still not modified after N (days) days, then
MaxCompute automatically recycles the table without user intervention (similar
to ‘drop table’ operation).

- In MaxCompute, once the data in the table is modified, the LastDataModifiedTime
is updated. So MaxCompute judges whether to recycle this table based on the
LastDataModifiedTime setting and lifecycle.

- - Suppose the table ‘table_name’ is a partition table. MaxCompute determines
whether to recycle the table according to LastDataModifiedTime of each partition.

- - Unlike no-partition table, after the last partition of a partitioned table has been
recycled, the table is not deleted.

- - The lifecycle can be set for a table, not for the partition.

- - It can be specified while creating a table.

Example:
create table test_lifec ycle ( key string ) Tlifecycle 100 ;
-— Create a new table test_lifec ycle and the
lifecycle is 100 days .
alter table test_lifec ycle set lifecycle 50 ;
-— Alter the lifecycle for the table test_lifec ycle
and set it to be 50 days .

Disable lifecycle of table

In some cases, the data in specified partitions do not need to be recycled by the

lifecycle function. For example, data in the beginning of the month, or the data

during the Global Shopping Day period. You can disable the lifecycle function using

some specific partitions.



Statement format:

ALTER TABLE table_name partition_ spec ENABLE | DISABLE
LIFECYCLE ;

An example is shown as follows.

ALTER TABLE trans PARTITION ( dt =' 20141111 ') DISABLE
LIFECYCLE ;

4.6.3 Column and Partition operation
This article shows you how to add, delete, and modify table partition command

operations.
Add partition
Statement format:

ALTER TABLE TABLE_NAME ADD [ IF NOT EXISTS ] PARTITION
partition_ spec

partition_ spec :( partition_ coll = partition_ col_valuel ,
partition_ col2 = partiton_c ol_value2 , ...)

Note:

- The partition name must be lowercase.

- Only ‘creating partitions’ are supported wherein, ‘creating partition columns

are not supported.

- If the same name partition has already existed and the option [if not exists] is not

specified, an exception returns.

- Currently, the maximum number of partitions supported in a single MaxCompute
table is 60,000.

- For tables that have multi-level partitions, to add a new partition, all partition

values must be specified.
Example:
add a new partition for the table ‘sale_detail’ .

alter table sale_detai 1 add if not exists partition
( sale_date =' 201312 ', region =' hangzhou ');
-- Add partition successful 1y , to store the sale
detail of hangzhou region in December of 2013 .
alter table sale_detai 1 add if not exists partition
( sale_date =' 201312 ', region =' shanghai ');
-- Add partition successful 1y , to store the sale
detail of shanghaii region in December of 2013 .



alter table sale_detai 1 add if not exists partition (
sale_date =' 20111011 ');

-— Only specify a partition sale_date , error occurs and

return
alter table sale_detai 1 add if not exists partition (
region =' shanghai ');
-— Only specify a partition region , error occurs and
return
Drop partition

Delete the syntax format for the partition is as follows:

ALTER TABLE TABLE_NAME DROP [ IF EXISTS ] PARTITION

partition_ spec ;

partition_ spec :( partition_ coll = partition_ col_valuel ,
partition_ col2 = partiton_c ol_value2 , ...)
Note:

If the partition does not exist and the option [if exists] is not specified, then an error
returns.

Example:
delete a partition from the table sale_detail.

alter table sale_detai 1 drop if exists partition (
sale_date =' 201312 ', region =' hangzhou ');
-- - Delete the sale details of Hangzhou in December
of 2013 successful 1y

Add column
Statement format:

ALTER TABLE table_name ADD COLUMNS ( col_namel typel ,
col_name2 type2 ...)

ALTER TABLE table_name ADD COLUMNS ( col_namel typel
comment ' XXX ', col_name2 type2 comment ' XXX ');

Note:

You cannot specify order for a new column. By default, a new column is placed in the
last column.



Modify column name
Statement format:
ALTER TABLE table_name CHANGE COLUMN old_col_na me
RENAME TO new_col_na me ;
Note:

- Column ‘old_col_name’ refers to an existing column.
- A column named ‘new_col_name’ cannot exist in the table.
Alter Column/Partition Comment
Modify column/partition comment is as follows:
ALTER TABLE table_name CHANGE COLUMN col_name COMMENT

comment_st ring ;

Note:

The maximum comment content is 1024 bytes.
Modify column names and column notes simultaneously
Statement format:
ALTER TABLE table_name CHANGE COLUMN old_col_na me
new_col_na me column_typ e COMMENT column_com ment ;
Note:

- Column ‘old_col_name’ must be an existing column.
-+ A column named ‘new_col_name’ cannot exist in the table.

- The content of the comment cannot exceed 1024 bytes.
Modify LastDataModifiedTime of table/partition

MaxCompute MaxCompute SQL supports ‘touch’ operation to modify LastDataMo
difiedTime of a partition. The resultis to modify ‘LastDataModifiedTime’ of a

partition to be current time.



Statement format:

ALTER TABLE table_name TOUCH PARTITION ( partition_ col ='

partition_ col_value ', ...)

Note:

- If ‘table_name’ or ‘partition_col’ does not exist, an error returns.
- If the specified partition_col_value does not exist, an error returns.
- This operation changes the value of ‘LastDataModifiedTime’ in the table and

now MaxCompute determines whether the data of the table or partition has

changed and the lifecycle calculation begins again.

Modify partition value

MaxCompute SQL supports to change the partition value for corresponding partition
value through ‘rename’ operation.

Statement format:

ALTER TABLE table_name PARTITION ( partition_ «coll =

partition_ col_valuel , partition_ col2 = partiton_c ol_value2
s een)
RENAME TO PARTITION ( partition_ coll = partition_
col_newval wuel , partition_ col2 = partiton_c ol_newvalu e2
s eee)

Note:

- The name of a partition column cannot be modified. Only the values in that

column can be altered.
- To modify values in one or more partitions among multi-level partitions, users

must write values for partitions at each level.

4.6.4 View operations

Create view

Statement format:

CREATE [ OR REPLACE ] VIEW [ IF NOT EXISTS ] view_name
[( col_name [ COMMENT col_commen t ], ...)]
[ COMMENT view_comme nt ]
[ AS select_sta tement ]

Note:



- To create a view, you must have ‘read’ privilege on the table referenced by view.
- Views can only contain one valid ‘select’ statement.

- Other views can be referenced by a view, but this view cannot reference itself.

Circular reference is not supported.
- Writing the data into a view is not allowed, such as, using insert into or
insert overwrite tooperate view

- After a view was created,it may be inaccessable if the referenced table is altered,
such as deleting a referenced table. You must maintain corresponding relationsh

ip between referenced tables and views.
- Ifthe option ‘if not exists’ is not specified and the view has already existed,
using create view causes abnormality. If this situation occurs, use create
or replace view torecreate aview. After reconstruction, the privileges

keep unchanged.
Example:

create view if not exists sale_detai 1_view

( store_name , customer_i d , price , sale_date , region )
comment ' a view for table sale_detai 1 '

as select * from sale_detai 1 ;

Drop view
Statement format:

DROP VIEW [ IF EXISTS ] view_name ;

Note:

If the view does not exist and the option [if exists] is not specified, error occurs.
Example:
DROP VIEW IF EXISTS sale_detai 1_view ;
Rename view
Statement format:

ALTER VIEW view_name RENAME TO new_view_n ame ;

Note:

If the same name view has already existed, error occurs.



Example:

create view if not exists sale_detai 1_view
( store_name , customer_i d , price , sale_date , region

comment ' a view for table sale_detai 1 '
as select * from sale_detai 1 ;
alter view sale_detai 1_view rename to market ;

4.7 Lateral View

Lateral view is used in conjunction with UDTF such as split, explode, etc. It can split a

row of data into multiple rows, and aggregate the split data on this basis.
Single Lateral View statement
Syntax:

lateralVie w : LATERAL VIEW [ OUTER ] udtf ( expression )
tableAlias AS columnAlia s (',' columnAlia s ) * fromClause
FROM baseTable ( lateralVie w )x*

Notes:

- Lateral view outer: When the table function does not output any rows, the
corresponding Input rows remain in the Lateral View results, and all table function

output lists are null.
Example:

Suppose we have a table called "pageAds" which has two columns of data.The first

column is "pageid string" and the second column is "adid_list", a comma-separated

collection of AD IDs.
string pageid Array<int> adid_list
“front_page” [1, 2, 3]
“contact_page” [3, 4, 5]

The requirement is to count the number of times all AD IDs have appeared. The

implementation process is as follows.
1. Split the AD IDs as follows:

SELECT pageid , adid




FROM pageAds LATERAL VIEW explode ( adid_list ) adTable
AS adid ;

The execution result is as follows:

string pageid int adid

“front_page”

“front_page”

“front_page”

“contact_page”

“contact_page”

G|l | W] |IN| ==

“contact_page”

2. The statistics for the aggregation:

SELECT adid , count ( 1)

FROM pageAds LATERAL VIEW explode ( adid_list )
adTable AS adid
GROUP BY adid ;

Result:

int adid count(1)
1 1

2 1

3 2

4 1

50 1

Multiple Lateral View statements

A from statement can be followed by multiple Lateral View statements, the

subsequent Lateral View statement can reference all the former tables and columns.

The following table is an example:

Array<int> coll Array<string> col2
[1’ 2] [ “a” , “b” , “C” ]
[3’ 4] [ “d” , “e” , “f” ]

- Execute a single statement:

SELECT myColl , col2 FROM baseTable



LATERAL VIEW explode ( coll ) myTablel AS myColl ;

Result:

int mycoll Array<string> col2
1 [ “a”, “Db”, “c” ]
2 [ “a”, “b”, “c” ]
3 [d”, “e”, “f"]
4 [d”, “e”, “T"]

- Add a Lateral View statement as follows:

SELECT myColl , myCol2 FROM baseTable
LATERAL VIEW explode ( coll ) myTablel AS myCol1l
LATERAL VIEW explode ( col2 ) myTable2 AS myCol2 ;

Result is as follows:

int myCol1l string myCol2
1 “a”
1 “b”

“ 9
C

(1P

“b”

“ 9
C

“d”

({1

“f‘”

“d”

€

+ - - w w w N N N —
(¢”)

“f‘”




4.8 Differences with other SQL syntax

This article takes a SQL perspective. and introduces MaxCompute by comparing
MaxCompute SQL with Hive, MySQL, Oracle, SQL Server Unsupported pant, and DML

syntax.

DDL syntax not supported by MaxCompute

Syntax MaxCompute |Hive MySQL |Oracle SQL
Server
CREATE TABLE— N N Y Y Y
PRIMARY KEY
CREATE TABLE— N N Y Y Y
NOT NULL
CREATE TABLE— Y Y N Y Y
CLUSTER BY
CREATE TABLE— Y(OSS, OTS, Y N N N
EXTERNAL TABLE |TDDL)
CREATE TABLE N Y Y Y Y (with
—TEMPORARY #prefix)
TABLE
INDEX—CREATE N Y Y Y Y
INDEX
VIRTUAL COLUMN |N N (only 2 N Y Y
predefined)
DML syntax not supported by MaxCompute
Syntax MaxCompute |Hive MySQL |Oracle SQL Server
CTE Y Y Y Y Y
SELECT—recursive |N N N Y Y
CTE
SELECT—GROUP BY | Y Y Y Y Y
ROLL UP
SELECT—GROUP BY | Y Y N Y Y
CUBE
SELECT— Y Y N Y Y
GROUPING SET




Syntax MaxCompute |Hive MySQL Oracle SQL Server
SELECT—IMPLICT (Y Y N Y Y
JOIN
SELECT—PIVOT N Y Y
SEMI JOIN Y Y ( Y N (has N (has IN and
corelated IN and EXISTS, but
EXISTS no SEMI JOIN
expression ,butno |[grammer)
must SEMI
be in JOIN
WHERE grammer
, EXISTS )
must be
corelated
)
SELEC Y Y N N N
TRANSFROM
SELECT—corelated |Y Y ( Y Y Y
subquery corelated
expression
must
be in
WHERE
, EXISTS
must be
corelated
)
ORDER BY NULLS Y Y Y Y Y
FIRST/LAST
LATERAL VIEW Y Y N Y ( Y (CROSS
LATERAL| APPLY
keyword | keyword)
)
SET OPERATOR— Y Y Y Y Y
UNION (disintct)
SET OPERATOR— Y N N Y Y
INTERSECT
SET OPERATOR— Y N N Y Y (keyword
MINUS/EXCEPT EXCEPT)




Syntax MaxCompute |Hive MySQL |Oracle SQL Server

INSERT INTO ... Y Y Y Y Y

VALUES

INSERT INTO ( Y Y Y Y Y

ColumnList)

UPDATE --- WHERE |N Y Y

UPDATE --- ORDER |N N Y

BY LIMIT

DELETE --- WHERE |N Y Y Y

DELETE --- ORDER |N

BY LIMIT

ANALYTIC Y Y N N N (can

—reusable implement

WINDOWING with join)

CLUSUE

ANALYTIC— Y Y N Y Y

CURRENT ROW

ANALYTIC— Y N Y Y Y

UNBOUNDED

ANALYTIC—RANGE (N Y N Y Y

WHILE DO N N Y Y Y
SCRIPTING syntax not supported by MaxCompute

Syntax MaxCompute| Hive MySQL Oracle SQL Server

TABLE Y Y ( Y ( Y ( Y

VARIABLE TEMPORARY | TEMPORARY | TEMPLORARY

TABLE) TABLE) TABLE)

SCALER Y Y Y (DECLARE |Y Y

VARIABLE x INT)

ERROR N N Y Y Y

HANDLING

—RAISE

ERROR




Syntax MaxCompute| Hive MySQL Oracle SQL Server
ERROR N N N Y Y
HANDLING
—TRY
CATCH
FLOW N N Y Y Y
CONTROL—
LOOP
CURSOR N N Y Y Y
4.9 Select Operation
4.9.1 SELECT syntax

This topic describes MaxCompute SELECT syntax and the precautions for executing

nested queries, sorting operations, and grouping queries by using SELECT syntax.
SELECT statement format

The SELECT statement format is as follows:

SELECT [ ALL | DISTINCT ] select_exp r , select_exp r ,

FROM table_refe rence

[ WHERE where_cond dition ]

[ GROUP BY col_Tist ]

[ ORDER BY order_cond 1ition ]

[ DISTRIBUTE BY distribute _condition [ SORT BY sort_condi
tion ] ]



[ LIMIT number ]

Column expressions

When using the SELECT statement to read data from a table, specify the names of

the columns to be read, or use an asterisk (*) wildcard to specify all columns. The

following is an example SELECT statement:

select * from sale_detai 1 ;

To specify only the shop_name columnin the sale_detai 1 table ,use

the following statement:

select shop_name from sale_detai 1 ;

Usea WHERE clause when you specify a filtering condition. For example:

select * from sale_detai 1 where shop_name like ' hang
0z
70 )

When you use a SELECT statement, up to 10,000 rows of results can be displayed. If
the SELECT statement serves as a clause, all the results are returned to the upper-

level query.

Note:

- Full table scans cannot be specified when SELECT statements are used on a

partitioned table.

For new projects created after January 10, 2018, full table scans cannot be specified
for a partitioned table in a project. Instead, you must specify each partition
condition to be scanned. This is to help reduce excessive resource usage and lower
costs. If your instances are billed by the Pay-As-You-Go billing method, the total

number of partition conditions to be scanned is regarded as one billable item.

If the table definitionis t1 ( c1 , c2 ) partitione d by ( ds ),you

cannot run the following statement in a new project. Otherwise, an error may

occur:

Select * from t1  where cl =1 ;

Select *x from t1 where ( ds =¢ 20180202 ’ or c2 =3
Select * from tl left outer join t2 on a . 1id
id and a . ds =b . ds and b . ds =¢ 20180101 ’);

-- When Join statement is running , if the partition
clipping condition is placed in where clause , the
partition clipping takes effect . If you put it in
on clause , the partition clipping of sub table

)5
=b



takes effect , and the main table performs a full
table scan .

If you perform a full table scan on a partitioned table, you can add a set statement

set odps . sql . allow . fullscan = true ; before the SQL statement

that is used to scan the partitioned table. The set statement must be entered

together with the SQL statement. In the case that the sales_deta il tableisa
partitioned table, submit the following simple query statements at the same time

for a full table scan:

set odps . sql . allow . fullscan = true ;
select * from sale_detai 1 ;

- table_reference supports nested subqueries, for example:

select * from ( select region from sale_detai 1) t
where region = ' shanghai ';

Note:
When youusea SELECT statement, up to 10,000 rows of results can be displayed.

If the SELECT statement serves as a clause, all the results are returned to the

upper-level query.
Use DISTINCT to remove duplicates

DISTINCT :If duplicated data rows exist, you can use the Distinct option before the
field to remove duplicates. In this case, only one value is returned. If you use the ALL

option, or do not specify this option, all duplicated values in the fields are returned.

If you use the Distinct option, only one row of a record is returned, which is shown as

follows:
select distinct region from sale_detai 1 ;
select distinct region , sale_date from sale_detai 1 ;
-- Performs the Distinct option on multiple columns .

The Distinct option has an effect on Select column
sets rather than a single column .

WHERE clause conditions

The filter conditions supported by WHERE clauses as shown in the following table:

Filter criteria Description

>,<, 5, 25, <5, <> Relational operators




Filter criteria Description

like, rlike The source and pattern parameters of like and rlike can only
be of the String type.
in, not in If a subquery is attached to the in or not in a condition, only

the values of one column are returned for the subquery, and
the returned values cannot exceed 1,000 entries.

You can specify a partition scope in the WHERE clauseofa SELECT statement
that is used to scan specified partitions of a table instead of a whole table, shown as

follows:

SELECT sale_detai 1 . * FROM sale_detai 1 WHERE
sale_detai 1 . sale_date >= ' 2008 ' AND sale_detai 1 .
sale_date <= ' 2014 ';

The WHERE clause of MaxCompute SQL supports query by using the between-and

condition. The preceding SQL statement can be rewritten as follows:

SELECT sale_detai 1 . x FROM sale_detai 1 WHERE
sale_detai 1 . sale_date BETWEEN ' 2008 ' AND ' 2014 ';

Queries using GROUP BY

GROUP  BY :Query by group. In most cases, GROUP  BY isused in combination
with an aggregation function. Fora SELECT statement that contains an aggregate
function to be used in combination with GROUP  BY , it must comply with the

following rules:
- Rulei: The key using GROUP  BY isthe name of a column in the input table.
- Ruleii: The key using GROUP  BY is an expression consisting of columns of the

input table. However, this expression cannot be the alias of an output column of

the SELECT statement.

Note:
In the case that rules i and ii are in conflicting with each other, rule i takes priority
over rule ii. Specifically, if the key using GROUP  BY is a column or expression of

the input table and an output column of SELECT , rule i takes priority over rule ii.
For example:

select region from sale_detai 1 group by region ;



--— Runs successful 1y with the name of a column in
the input table directly used as the group by
column
select sum ( total_pric e ) from sale_detai 1 group by
region ;

-— Runs successful 1y with the table grouped by the

region value and returns the total sales of each
group
Select region , sum ( total_pric e ) from sale_detai 1
group by region ;

-— Runs successful 1y with the table grouped by the
region value and returns the region value ( unique in

the group ) and total sales of each group
select region as r from sale_detai 1 group by ro;
-- Runs with the alias of the Select column and
returns an error
select 2 + total_pric e as r from sale_detai 1 group
by 2 + total_pric e ;

-— Requires a complete expression of the column
Select region , total_pric e from sale_detai 1 group by

region ;

-- Returns an error ; all columns not using an
aggregate function in the  Select statement must  exist
in group by
select region , total_pric e from sale_detai 1 group by

region , total_pric e ;

-— Runs successful 1y

The preceding restrictions are imposed because GROUP  BY operations come

before SELECT operations during SQL parsing. Therefore, GROUP  BY statements

can only accept the columns or expressions of the input table as keys.

Note:

For more information, see Aggregate Functions.
Queries using ORDER BY, SORT BY, and DISTRIBUTE

ORDER  BY :Globally sorts all data based on certain columns. To sort records in
descending order, use the DESC keyword. For global sorting, order by must be used
together with limit. When ORDER  BY is used for sorting, NULL is considered
to be smaller than any other value. This action is the same as that in MySQL but

different from that in Oracle.

Unlike GROUP  BY , ORDER BY must be followed by the alias of the SELECT
column. If the SELECT operation is performed on a column and the column alias

is not specified, the column name is used as the column alias.

select * from sale_detai 1 order by region ;
-— Returns an error because order by is not used
together  with Limit

select * from sale_detai 1 order by region limit 100

5



select region as r from sale_detai 1 order by
region limit 100 ;
-— Returns an error because ORDER BY is not
followed by a column alias
select region as r from sale_detai 1 order by r
limit 100 ;
The numberin [ limit number ] is a constant to limit the number of output
rows. If you want to directly view the result of a SELECT statement without LIMIT
from the screen output, you can view up to 10,000 rows. The upper limit of screen
display varies by project. However, the upper limit can be controlled through the

setproject console.
SORT  BY :For partial ordering, DISTRIBUTE BY must be added in front of
the statement. SORT  BY isused to partially sort the results of DISTRIBUTE

BY . Aliases of SELECT output columns must be used.

select region from sale_detai 1 distribute by region
sort by region ;

select region as r from sale_detai 1 sort by
region ;
-— Returns an error and exits because no distribute
by exists

DISTRIBUTE  BY :Performs hash-based sharding on data by values of certain

columns. Aliases of SELECT output columns must be used.

select region from sale_detai 1 distribute by region ;
--— Runs successful 1y because the column name is an
alias
select region as r from sale_detai 1 distribute by
region ;
-— Returns an error because DISTRIBUTE BY is not
followed by a column alias
select region as r from sale_detai 1 distribute by
rs
ORDER  BY and GROUP  BY cannot be used together with DISTRIBUTE  BY

and SORT  BY .Aliasesof SELECT outputcolumns must be used.

Note:

- The keys of ORDER BY , SORT BY ,and DISTRIBUTE BY must be output
columns (namely, column aliases) of SELECT statements.
- In MaxCompute SQL parsing, ORDER BY , SORT BY ,and DISTRIBUTE
BY come after SELECT operations. Therefore, they can only accept the output

columns of SELECT statements as keys.



4.9.2 SELECT Sequence

The actual logic execution sequence of SELECT statements written in compliance

with the preceding SELECT syntax are different from the standard writing sequence.
See the following example:

SELECT key
, MAX ( value )
FROM src t
WHERE value > 0
GROUP BY key
HAVING SUM ( value ) > 100
ORDER BY  key
LIMIT 100

5
The actual logic execution sequence is FROM -> WHERE -> GROUP  BY -> HAVING

-> SELECT -> ORDER BY -> LIMIT .

- ORDER BY can only reference columns generated in the SELECT list rather than
accessing columns in the FROM source table.

- The HAVING operation can access GROUP BY keys and aggregate functions. When
the SELECT operation is performed, SELECT can only access group keys and
aggregate functions rather than columns in the FROM source table if GROUP BY
exists.

- The columns generated in the select list can only be referenced in by, rather than

accessing the columns in the source table of from.

To avoid confusion, MaxCompute allows users to write a query statement by the

execution sequence. For example, the preceding statement can be written as follows:

FROM src t
WHERE value > 0
GROUP BY key
HAVING SUM ("value ) > 100
SELECT key
, MAX ( value )
ORDER BY key
LIMIT 100

>
example2:

SELECT shop_name
, total_pric e

, region
FROM sale_detai 1
WHERE total_pric e > 150

DISTRIBUTE BY region
SORT BY region



>
In fact, the order of logical execution is FROM -> WHERE -> SELECT -> DISTRIBUTE

BY -> SORT BY .

4.9.3 Subquery

Basic definition of a subquery

A normal SELECT operation reads data from several tables, for example, select
column_1 , column_2 .. from table_name . However, the query object can

be another SELECT operation, which is shown as follows:

select * from ( select shop_name from sale_detai 1) a ;

Note:

The subquery must have an alias.

In a FROM clause, a subquery can be used as a table to perform JOIN operations with

other tables or subqueries, which is shown as follows:

create table shop as select * from sale_detai 1 ;
select a . shop_name , a . customer_i d , a . total_pric e

from
( select * from shop ) a join sale_detai 1 on a .
shop_name = sale_detai 1 . shop_name ;

IN SUBQUERY / NOT IN SUBQUERY
IN SUBQUERY is similar to LEFT SEMI JOIN.
For example:

SELECT * from mytablel  where id in ( select id from
mytable2 );

-— is equivalent to

SELECT * from mytablel a LEFT  SEMI JOIN mytable2 b
on a . id = b . 1id ;

Currently, MaxCompute supports both IN SUBQUERY and CORRELATED conditions.
For example:

SELECT * from mytablel  where id in ( select id from
mytable2 where value = mytablel . value );

where  value = mytablel . value inthesubqueryisa CORRELATED

condition. MaxCompute of early versions reports errors for such expressions that

reference source tables both in subqueries and in outer queries. MaxCompute



supports such expressions now. In fact, such filtering conditions are a part of the ON

condition in SEMI JOIN.

NOT IN SUBQUERY is similar to LEFT ANTI JOIN. However, they have one significant

difference.
For example:

SELECT * from mytablel  where id not in ( select id

from mytable2 );

-- If none of the IDs in mytable2 are NULL , this

statement is equivalent to

SELECT * from mytablel a LEFT  ANTI JOIN mytable2 b

on a . id = b . 1id ;
If mytable2 contains any column whose ID is NULL, the NOT IN expression is NULL,
so that the WHERE condition is invalid and no data is returned. This is different from

LEFT ANTI JOIN.

MaxCompute 1.0 supports [NOT] IN SUBQUERY not serving as a JOIN condition, for
example, in a non-WHERE statement, or failure in conversion to a JOIN condition
even in a WHERE statement. MaxCompute 2.0 still supports this feature. However
, INOT] IN SUBQUERY cannot be converted to SEMI JOIN, and a separate job must
be started to run subqueries. Therefore, [NOT] IN SUBQUERY does not support
CORRELATED conditions.

For example:

SELECT * from mytablel  where id in ( select id from
mytable2 ) OR value > 0 ;

As the WHERE clause includes OR, [NOT] IN SUBQUERY cannot be converted to SEMI

JOIN. A separate job must be started to run subqueries.
In addition, partition tables are specially processed:

SELECT *x from sales_deta 1l where ds in ( select dt
from sales_date );

If ds is a partition column, select dt from sales_date separately startsa
job to run subqueries, instead of converting to SEMI JOIN. After running, the results
are compared with ds one by one. If a ds value in sales_detail is not in the returned

results, the partition is not read to make sure that partition pruning is still valid.



EXISTS SUBQUERY/NOT EXISTS SUBQUERY

In an EXISTS SUBQUERY, when at least one data row exists in the subquery, TRUE is

returned; otherwise, FALSE is returned. NOT EXISTS subquery is completely opposite

of this.

Currently, MaxCompute supports only subqueries including the correlated WHERE

conditions. EXISTS SUBQUERY/NOT EXISTS SUBQUERY is implemented by
converting to LEFT SEMI JOIN or LEFT ANTI JOIN.

For example:

SELECT * from mytablel where exists ( select * from
mytable2 where id = mytablel . 4id );

-— 1is equivalent to

Select * From mytablel a left semi join mytable2
on A. ID = B . 1ID;

While

SELECT * from mytablel where not exists ( select «
mytable2  where id = mytablel . 1id );

-- s equivalent to

SELECT * from mytablel a LEFT  ANTI JOIN mytable2

on a . id = b . 1id ;

4.9.4 UNION, INTERSECT, and EXCEPT

from

This topic describes the syntax of UNION ALL, UNION DISTINCT, INTERSECT ALL,
INTERSECT DISTINCT, EXCEPT ALL, and EXCEPT DISTINCT, and provides examples

of query statements.
The following are example syntax statements:

select_sta tement UNION ALL select_sta tement ;

b

select_sta tement UNION [ DISTINCT ] select_sta tement ;
select_sta tement INTERSECT ALL select_sta tement ;

b

select_sta tement INTERSECT [ DISTINCT ] select_sta tement ;

select_sta tement EXCEPT ALL select_sta tement ;

b

select_sta tement EXCEPT [ DISTINCT ] select_sta tement ;
select_sta tement MINUS ALL select_sta tement ;

>

select_sta tement MINUS [ DISTINCT ] select_sta tement ;

)

- UNION: Returns the union of two data sets.

- INTERSECT: Returns the intersection of two data sets.

- EXCEPT: Returns the supplementary set of a data set in another set.
- MINUS: Means the same as EXCEPT.

Examples

)



- UNOIN ALL

SELECT * FROM

» b))
UNION  ALL

SELECT * FROM

VALUES

VALUES

(1,

(1,

Result: The two data sets are merged.

Result: The result is the same as SELECT

fom pom - +
| a | b
fommm - Fomm - +
| 1 | 2
| 1 | 4
| 1 | 2
| 1 | 2
| 3 | 4
Fom Fomm +
- UNION DISTINCT
SELECT * FROM VALUES ( 1 ,
, b))
UNION
SELECT * FROM VALUES ( 1 ,

of UNOIN ALL >) t ;.
Fmm Fmm +
| a b |
Fomm—————— Fmm—————— +
| 1 2 |
| 1 4 |
| 3 4 |
e Fmm +
- INTERSECT ALL
SELECT * FROM VALUES ( 1 ,
, 6) t(a, b)
INTERSECT ALL
SELECT * FROM VALUES ( 1 ,
, 7)) t(a, b);

2 ),

2 ),

2),

2),

DISTINCT

2 ),

2 ),

(1,

(1,

(1,

(1,

(1,

(1,

2 ),

4 )

2),

4)

(3,

t (a,

(3,

t(a,

% FROM (<

2 ),

2 ),

(3,

(3,

4 ) t ( a
b )s;

4 ) t ( a
b);
Result

4), (5

4 ), (5

Result: Repeated rows are not deleted. Each repeated row can be regarded as a

unique row with a unique number.



pom - Fom +

- INTERSECT DISTINCT

SELECT * FROM VALUES (1, 2), (1, 2), (3, 4), (5
, 6) t(a, b)

INTERSECT

SELECT * FROM VALUES (1, 2), (1, 2), (3, 4), (5
, 1) t(a, b);

Result: The resultis the same as SELECT DISTINCT % FROM (< Result

of INTERSECT ALL >) t ;.

fomm fomm +
| a | b |
pom fomm - +
| 1 | 2 |
| 3 | 4 |
fomm fom—m - +

- EXCEPT ALL

SELECT * FROM VALUES (1, 2), (1, 2), (3, 4), (3
, 4), (5, 6), (7, 8) t(a, b)

EXCEPT  ALL

SELECT % FROM VALUES (3, 4), (5, 6), (5, 6), (9
, 10) t(a, b);

Result: Repeated rows are not deleted. Each repeated row can be regarded as a

unique row with a unique number.

Fomm fomm +
| a | b |
Fommm - Fomm - +
| 1 | 2 |
| 1 | 2 |
| 3 | 4 |
| 7 | 8 |
fomm - fomm +

- EXCEPT DISTINCT

SELECT * FROM VALUES (1, 2), (1, 2), (3, 4), (3
, 4), (5, 6), (7, 8) t(a, b)

EXCEPT

SELECT * FROM VALUES (3, 4), (5, 6), (5, 6), (9
, 18) t(a, b);

Result: The result is the same as SELECT DISTINCT * FROM left_branc

h EXCEPT ALL SELECT DISTINCT % FROM right_bran ch ;

9.



Note:

- The sequence of rows in the result set is not guaranteed to be in any specific
order.
- The two data sets in one set operation must contain the same number of
columns. If not, implicit type conversion is involved. Out of compatibility
reasons, implicit type conversion of STRING and non-STRING data in set
operations is disabled.
- Up to 256 tables can be contained in one set operation. If more than 256 tables
are involved, an error is returned.
- If UNION is followed by CLUSTER BY, DISTRIBUTE BY, SORT BY, ORDER BY, or a
LIMIT clause, when set odps . sql . type . system . odps2 = false
;, the clause applies to the last SELECT statement. When set odps . sql
. type . system . odps2 = true ;,the clause applies to all the preceding

UNION results. Consider the following example:

set odps . sql . type . system . odps2 = true ;

SELECT explode ( array ( 3, 1)) AS ( a ) UNION ALL
SELECT explode ( array (@, 4, 2)) AS ( a ) ORDER

BY a LIMIT 3

Result

NN

| © |

| 1 |

12
4.9.5 JOIN

The JOIN operation of MaxCompute supports n-way join, but does not support

Cartesian product, that is, a link without the ON condition.
Function definition.

join_table :
table_refe rence join table_fact or [ join_condi tion
]

| table_refe rence { left outer | right outer | full
outer | dinner } join table_refe rence join_condi tion
table_refe rence :
table_fact or



| join_table
table_fact or :
tbl_name [ alias ]
table_subqg wuery alias
| ( table_refe rences )
join_condi tion :
on equality_e xpression ( and equality_e xpression
) *

Note:

equality_expression is an equality expression.

LEFT OUTER JOIN: Returns all records from the left table (shop) even if no matching

row exists in the right table (sale_detail).

select a . shop_name as ashop , b . shop_name as bshop
from shop a
left outer join sale_detai 1 b on a . shop_name
= b . shop_name ;
-- As the tables shop and sale_detai 1 both have
the shop_name column , aliases must be used in the
select clause for distinguis hing .

RIGHT OUTER JOIN:indicates the right join. It returns all records from the right table

even if no matching record exists in the left table.
For example.

select a . shop_name as ashop , b . shop_name as bshop

from shop a
right outer join sale_detai 1 b on a . shop_name
= b . shop_name ;

FULL OUTER JOIN: indicates the full join. It returns all records from both the left and
the right table.

For example.

select a . shop_name as ashop , b . shop_name as bshop
from shop a

full outer join sale_detai 1 b on a . shop_name
= b . shop_name ;

If at least one matching record exists in the table, INNER JOIN returns the row. The
keyword INNER can be ignored.

select a . shop_name from shop a inner join sale_detai
1 b on a . shop_name = b . shop_name ;



select a . shop_name from shop a join sale_detai 1 b

on a . shop_name = b . shop_name ;
The join condition only allows equivalent conditions connected using and. Only
MAPJOIN supports non-equivalent join conditions or multiple conditions connected
using or.

select a .x from shop a full outer join sale_detai 1

b on a . shop_name = b . shop_name
full outer join sale_detai 1 c on a . shop_name
= ¢ . shop_name ;
-- Supports n - way JOIN examples
select a .x from shop a join sale_detai 1 b on a .
shop_name ! = b . shop_name ;

-— Returns an error because non - equivalent JOIN
conditions are not supported

IMPLICIT JOIN, MaxCompute supports the following JOIN method:

SELECT * FROM tablel , table2  WHERE tablel . id = table2 .
id
-- The execution effect is equivalent to

SELECT * FROM tablel JOIN table2 ON tablel . id =
table2 . id ;

4.9.6 SEMI JOIN
MaxCompute supports SEMI JOIN. In SEMI JOIN, the right table does not appear
in the result set and is only used to filter data in the left table. Supported syntaxes
include: LEFT SEMI JOIN and LEFT ANTI JOIN.

LEFT SEMI JOIN

When a JOIN condition is valid, data in the left table is returned. That is, if the ID of a

row in mytablel appears in all IDs in mytable2, this row is saved in the result set.
For example:

SELECT * from mytablel a LEFT SEMI JOIN mytable2 b
on a . id = b . 1id ;

Only the data in mytablel is returned if the ID of mytablel appears in the ID of
mytable2.

LEFT ANTI JOIN

When a JOIN condition is invalid, data in the left table is returned. That is, if the ID
of a row in mytablel does not appear in any ID in mytable2, this row is stored in the

result set.



For example:

SELECT * from mytablel a LEFT  ANTI JOIN mytable2 b
on a . id = b . 1id ;

Only the data in mytablel is returned if the ID of mytablel does not appear in the ID
of mytable2.

4.9.7 MAPJOIN HINT

This topic describes how to use a MAPJOIN statement to join a large table with one

or more small tables. It is faster than common JOIN operations.

A typical scenario of MAPJOIN is as follows: When the data volume is small, SQL

loads all your specified small tables into the memory of the program by performing

the JOIN operation to join your tables faster.

Note:
When you use MAPJOIN , note the following:

- Theleft tableofa LEFT OUTER  JOIN clause must be alarge table.
- Theright table ofa RIGHT OUTER  JOIN clause must be alarge table.
- Both the left and right tables of an INNER  JOIN clause can be large tables.

MAPJOIN cannotbeusedina FULL OUTER  JOIN clause.

MAPJOIN supports small tables as subqueries.

- When MAPJOIN isused and a small table or subquery must be referenced, the
alias must be referenced.

MAPJOIN supports non-equivalent JOIN conditions or multiple conditions
connected by using OR statements. You can choose not to use ON statements.
You can also use mapjoin on 1 = 1 toexpressa Cartesian product, for
example, select /*x + mapjoin ( a ) x/ a . id from shop a

join  table_name b on 1 = 1 ,which may cause data expansion.

- Currently, MaxCompute allows up to 256 small tables to be specifiedina MAPJOIN
statement. If you specify more than 256 small tables, a syntax error is returned.
- If MAPJOIN is used, the total memory occupied by all small tables cannot exceed
640 MB. Note that MaxCompute uses compressed storage, so the data size is

sharply expanded after small tables are loaded into the memory. The limit of 640

MB refers to the size after small tables are loaded into the memory.



Example:

select /x + mapjoin ( a ) */

a . shop_name ,

b . customer_i d ,

b . total_pric e
from shop a join sale_detai 1 b
on a . shop_name = b . shop_name ;

MaxCompute SQL does not support complex JOIN conditions, such as non-

equivalent expressions and the OR logic, inthe ON conditions of common JOIN

operations. However, MAPJOIN supports such operations.
Example:

select /*x+ mapjoin ( a ) */
a . total_pric e ,
b . total_pric e
from shop a join sale_detai 1 b
on a . total_pric e < b . total_pric e or a . total_pric e
+ b . total_pric e < 500 ;

4.9.8 HAVING clause

HAVING clauses are used because the Where keyword of MaxCompute SQL cannot be

used together with aggregate functions.
Function definition.

SELECT column_nam e , aggregate_ function ( column_nam e )
FROM table_name

WHERE column_nam e operator value

GROUP BY column_nam e

HAVING aggregate_ function ( column_nam e ) operator value

Example.

A table named Orders contains four fields: Customer, OrderPrice, Order_date, and
Order_id. To query customers whose OrderPrice is smaller than 2,000, The SQL

statement is as follows:

SELECT Customer , SUM ( OrderPrice ) FROM Orders
GROUP BY Customer



HAVING  SUM ( OrderPrice )< 2000

4.9.9 Grouping Sets

This topic describes how to use the GROUPING
execute multiple UNION

and analyze data of multiple dimensions.

GROUPING

SETS by MaxCompute is an extension to the GROUP

SETS clause when you need to

ALL clauses for scenarios where you need to aggregate

BY clause

inthe SELECT statement. You can group results in various ways by using

GROUPING  SETS without executing multiple SELECT

statements. This can

allow the MaxCompute engine to produce better implementation plans with higher

performance.

Note:

A number of examples in this topic are demonstrated by using MaxCompute Studio.

We recommend that you install MaxCompute Studio by following the instructions

provided in Install Intelli] IDEA before you proceed with subsequent operations.

Example

1. Prepare data.

create table requests LIFECYCLE 20 as
select * from values
(1, " windows ', ' PC ', ' Beijing '),
(2, " windows ', ' PC ', ' Shijiazhua ng '),
(3, " linux ', ' Phone ', ' Beijing '),
(4, " windows ', ' PC ', ' Beijing '),
(5, " dos ', ' Phone ', ' Shijiazhua ng '),
(6, " linux ', ' PC ', ' Beijing '),
(7, " windows ', ' Phone ', ' Shijiazhua ng ')
as t (id , os , device , city );
2. Use one of the following two methods to group data:
- Execute multiple SELECT statements.
SELECT NULL , NULL , NULL , COUNT (%)
FROM requests
UNION ALL
SELECT os , device , NULL , COUNT (%)
FROM requests GROUP BY os , device
UNION ALL
SELECT null , null , city , COUNT (%)
FROM requests GROUP BY city ;
- Use GROUPING SETS .
SELECT os , device , city , COUNT (*)



FROM requests
GROUP BY os , device , «city GROUPING SETS (( os ,
device ), ( city ), ();

Data is aggregated as follows:

o —— t————— o +
| os | device | «city | cnt |
o —— t—————= o +
NULL | NULL | NULL | 7 |
NULL | NULL | Beijing | 4 |
NULL | NULL | Shijiazhua ng | 3
ijos | Phone | NULL | 1 |
linux | PC | NULL | 1 |
linux | Phone [ NULL | 1 |
windows | PC | NULL | 3 |
windows | Phone | NULL | 1 |
fom et ————— o o ——— +
Note:

Expressions not used in GROUPING  SETS wuse NULL as placeholders. You
can execute UNION statements on grouping sets, such asthe city columnin

lines 1 through 5.
CUBE and ROLLUP
CUBE and ROLLUP arespecial GROUPING SETS functions.

CUBE lists all possible combinations of specified columns as grouping sets. ROLLUP

aggregates data by level to produce grouping sets.

Example code:

-

GROUP BY CUBE ( a b, c) is equal to GROUPING SETS (( a ,
b,c),Ca,b),Ca,c),(b,c),Ca),(b),(c),0).

GROUP BY ROLLUP (a, b, c ) is equal to GROUPING SETS (( a
, b ,c),(a,b),(a)).

Q

GROUPING and GROUPING_ID

NULL is used as placeholders in grouping sets, but it can also be a value that is
manually entered. In the code, however, placeholder NULL s are indistinguishable

from value NULL s. The GROUPING function is provided to address this issue.

GROUPING allows you to specify the name of a column as a parameter. If the
specified lines are aggregated based on a column whose name is used as a parameter
in this function, 0 isreturned, indicating that NULL is an entered value.

Otherwise, 1 isreturned, indicatingthat NULL is a placeholder.



GROUPING_I D can be used to specify the names of one or more columns as
parameters. The GROUPING results in these columns are formed into integers by

using BitMap.
Example code:

SELECT a , b, ¢ , COUNT (%),

GROUPING ( a ) ga , GROUPING ( b ) gb , GROUPING ( c ) gc ,
GROUPING_I D (a , b , ¢ ) groupingid

FROM VALUES (1,2 ,3) as t(a, b, c)

GROUP BY CUBE (a , b, c);

Data is aggregated as follows:

o —— o —— Fomm o —— o ——
o — —— o —— Fmm +
| a | b | ¢ | _c3 | ga
| gb | gc | groupingid |
o ————_— e ——_—— o ————— o ———— o ————_—
o o Fomm +
| NULL | NULL | NULL | 1 | 1
| 1 | 1 | 7 I
| NULL | NULL | 3 | 1 | 1
1 | © 6 |
| NULL | 2 | NULL | 1 | 1
0 | 1 | 5 I
| NULL | 2 | 3 | 1 | 1
| (0] 0 4 |
| 1 | NULL | NULL | 1 | o
|1 |1 I |
| 1 |  NULL | 3 | 1 | o
|1 | ® | 2 |
| 1 | 2 | NULL | 1 | ©
| o |1 |1 |
| 1 | 2 | 3 | 1 | ©
| © | © | © I
o ——— — —— o —— Fom o ——— ——— o ———
o — o Fomm - +

4.9.10 SELECT TRANSFORM
This topic describes how to use the SELECT  TRANSFORM statement to perform
operations that MaxCompute SQL does not directly support. Specifically, by using
SELECT TRANSFORM, you can start a specified child process and enter data of a
required format into the child process through standard input (stdin). Then, you can
parse the standard output (stdout) of the child process to obtain the final output. This

process does not require you to compile user-defined functions (UDFs).
Example code:

SELECT TRANSFORM ( argl , arg2 ...

( ROW FORMAT DELIMITED ( FIELDS TERMINATED BY field_deli
miter ( ESCAPED BY character_ escape )?)?

( LINES SEPARATED BY line_separ ator )?



( NULL DEFINED AS null_value )?)?

USING ' unix_comma nd_Lline '
( RESOURCES ' res_name ' (',' ' res_name ')x*)?
( AS coll , col2 ...)?

( ROW FORMAT DELIMITED ( FIELDS TERMINATED BY field_deli
miter ( ESCAPED BY character_ escape )?)?

( LINES SEPARATED BY line_separ ator )? ( NULL DEFINED AS
null_value )?)?

Parameters:

- The SELECT  TRANSFORM keyword can be replaced with the MAP or REDUCE
keyword, but the meaning remains unchanged. However, to make the syntax
clearer, we recommend that you use SELECT  TRANSFORM .
argl , arg2 ... indicates argumentsinthe TRANSFORM clause. The format
of arguments in the TRANSFORM clause is similar to that of items in the SELECT
clause. In the default format, the results of expressions for each argument
are combined by using \ t after they are implicitly converted into strings,
and then they are entered into the specified child process. The default format is
configurable. For more information, see the ROW  FORMAT clause described in
the following section.

USING : specifies the command for starting a child process.

Note:

- In most MaxCompute SQL statements, the USING clause can only specify
resources. However, with the SELECT  TRANSFORM statement, the USING
clause can specify commands to ensure compatibility with the syntax of Hive.

- The format of the USING clause is similar to the syntax of a Shell script.
However, a Shell script is actually not executed to start the child process, and
the child process is created according to the command input. Therefore, a
number of Shell functions such as input and output redirection, pipe, and loop
are unavailable. A Shell script can be used as the command for a child process

if needed.



RESOURCES : specifies the resources that the specified child process can access.

You can use one of the following two methods to specify resources:

- Usethe RESOURCES clause, for example, using ' sh foo . sh bar .
txt ' Resources ' foo . sh ',' bar . txt '.

- Addthe set odps . sql . session . resources = foo . sh , bar .
txt ; clause before SQL statements. This clause takes effect globally once it is

specified, which means that all SELECT TRANSFORM statements can access the

resources specified by this clause.

ROW  FORMAT :specifies the input or output format.

The syntax includes two ROW  FORMAT clauses: One specifies the input format,
and the other specifies the output format. By default, \ t isused to separate

columns, \ n isused to separate rows, and Null isrepresented by \ N .

Note:

- Only one character is accepted by field_deli miter , character_

escape ,and line_separ ator .Ifyou specify a string, the first character
in the string takes priority over the others.

- Hive specifies the syntax for each format. Such syntaxes as inputRecordReader,
outputRecordReader, and Serde are supported by MaxCompute. To use these
formats, you need to enable compatibility with Hive by adding set odps .

sql . hive . compatible = true ; preceding SQL statements. For more
information about the syntaxes supported by Hive, see Hive.

- If you specify a syntax such as inputRecordReader or outputRecordReader

supported by Hive, statements may be executed at lower speeds.


https://cwiki.apache.org/confluence/display/Hive/LanguageManual+Transform#LanguageManualTransform-TRANSFORMExamples

AS : specifies output columns.

You can specify data types in the AS clause, for example, as ( coll :

bigint , col2 : boolean ). Ifyou do not specify data types, for example,
as ( coll , col2 ),strings are returned by default.

- The output is obtained by parsing the stdout of the child process. If the specified
data types do not include STRING, the system implicitly calls the CAST
function, which may encounter runtime exceptions.

- You are not allowed to specify data types for only some of the specified columns,
for example, as ( coll , col2 : bigint ).

- Ifyouskip the AS clause, the field preceding the first \ t inthe stdoutisa

key, and all the following parts are values, equivalentto as ( key , value ).
Call Shell scripts

In the case that you execute a Shell script to generate 50 lines of data starting from 1

to 50, the output of the data field is as follows:

SELECT TRANSFORM ( script ) USING ' sh ' AS ( data )

FROM (
SELECT ' for i in 7 seq 1 50 '; do echo $ 1 ;
done ' AS script
) t

5
The Shell commands are used as the input of the TRANSFORM clause.

SELECT TRANSFORM is not only a language extension. Simple functions such as AWK
, Python, Perl, and Shell allow you to compile scripts in commands, so that you do not

need to compile independent script files or upload resources.
Call Python scripts

Python is a simple function that can allow you to compile scripts in commands so
that you do not need to compile independent script files or upload resources. The

following is an example of how to call Python scripts.
1. Compile a Python script file. In this example, the file name is myplus . py

#!/ usr / bin / env python
import sys

line = sys . stdin . readline ()
while line :
token = T1line . split ('\ t ")
if ( token [ © ] == "\\ N ') or ( token [ 1 ] == "\\\ N "):

print '\\ N '



else :
print int ( token [ 0 ]) + 1int ( token [ 1 1)
line = sys . stdin . readline ()

2. Add the Python script file as a resource to MaxCompute.

add py ./ myplus . py - f ;

Note:
You can add resources by using the DataWorks console.

3. Use SELECT TRANSFORM to call the resource.

Create table testdata ( c1 bigint , c2 bigint ); - Creates
a test table .

insert into Table testdata values (1, 4),(2,5),(3

, 6 ); — Inserts test data into the test table .

- Execute the SELECT TRANSFORM statement :

SELECT

TRANSFORM ( testdata . cl1 , testdata . c2 )

USING ' python myplus . py ' resources ' myplus . py '
AS ( result bigint )

FROM testdata ;

- Or :

set odps . sql . session . resources = myplus . py ;
SELECT TRANSFORM ( testdata . cl , testdata . c2 )
USING ' python myplus . py '

AS ( result bigint )

FROM testdata ;

The returned information is as follows:

t————= +
| cnt |
+————- +

| 5 |
| 7 |
| 9 |
t————= +

Python scripts do not require MaxCompute to run in a Python framework, and they

are not subject to any format requirements.



In MaxCompute, Python commands can be used as the input of the TRANSFORM

clause. For example, you can call Shell scripts by running Python commands.

SELECT TRANSFORM (' for i in xrange (1, 50 ): print i
3') USING ' python ' AS ( data );

Call Java scripts

Calling a Java script is similar to calling a Python script. In this example, you need to
compile a Java script file, export it as a .jar package, and then run the add command
to add the .jar package as a resource to MaxCompute. The resource will be called by
using SELECT TRANSFORM.

1. Compile a Java script file, and export it as a .jar package. In this example, the name

of the .jar package is Sum . jar .

package com . aliyun . odps . test ;
import java . util . Scanner
public class Sum {
public static void main ( String [] args ) {

Scanner SsC = new Scanner ( System . in );
while ( sc . hasNext ()) {

String s = sc . nextLine ();

String [] tokens = s . split ("\ t ");

if ( tokens . length < 2 ) {
throw new RuntimeExc eption (" dillegal input
")
+
if ( tokens [ 0@ ]. equals ("\\ N ") || tokens [ 1 ].
equals ("\\ N ")) {
System . out . println ("\\ N ");
}

System . out . println ( Long . parseLong ( tokens [ ©
1) + Long . parseLong ( tokens [ 1 ]));
}

}
}

2. Add the .jar package as a resource to MaxCompute.
add jar ./ Sum . jar - f ;
3. Use SELECT TRANSFORM to call the resource.

Create table testdata ( c1 bigint , c2 bigint ); - Creates
a test table .
insert into Table testdata values (1, 4),(2,5),(3
, 6 ); — Inserts test data into the test table .
- Execute the SELECT TRANSFORM statement :
SELECT TRANSFORM ( testdata . cl , testdata . c2 ) USING

' java - cp Sum . jar com . aliyun . odps . test . Sum '
resources ' Sum . jar ' from testdata ;
- Or :

set odps . sql . session . resources = Sum . jar ;



SELECT TRANSFORM ( testdata . cl , testdata . c2 ) USING '

java - cp Sum . jar com . aliyun . odps . test . Sum ' FROM
testdata ;

The returned information is as follows:

t————= +
| cnt |
t————= +
| 5 |
| 7 |
| 9 |
R +

You can run most Java utilities by using the preceding method.

Note:
Although user-defined table-valued function (UDTF) frameworks are provided
for Java and Python, compiling code by using SELECT TRANSFORM is easier.
SELECT TRANSFORM is a simpler process because it is not subject to any format
requirements and can be called offline. The paths for Java and Python offline scripts
can be obtained from the JAVA_HOME and PYTHON_HOME environment variables,

respectively.
Call scripts of other languages

In addition to the language extensions mentioned above, SELECT TRANSFORM

supports commonly used Unix command and script interpreters such as AWK and
Perl.

An example of how to output column 2 by calling AWK:

SELECT TRANSFORM (*) USING " awk '//{ print $ 2 }'" as ( data
) from testdata ;

An example of calling Perl:

SELECT TRANSFORM ( testdata . cl , testdata . c2 ) USING " perl
- e ' while ($ input = < STDIN >){ print $ dinput ;}'" FROM
testdata ;

Note:
Currently PHP and Ruby are not deployed in the MaxCompute cluster. Therefore,

MaxCompute does not allow you to call PHP or Ruby scripts.



Call scripts in tandem

SELECT TRANSFORM allows you to call scripts in tandem. For example, you can use

distribute by and sort by to preprocess data.

SELECT TRANSFORM ( key , value ) USING ' cmd2 ' from

SELECT TRANSFORM (*) USINg ' cmdl ' from
(

coll
) ot distribute by key sort by value
) t2

SELECt * FROM data distribute by col2 sort by

You can use either the map or reduce keywords with the same results.

@ a = select * from data distribute by col2 sort by
coll ;
@b := map * wusing ' cmdl ' distribute by coll sort by

col2 from @ a ;
reduce * wusing ' cmd2 ' from @ b ;

SELECT TRANSFORM performance

The performance of SELECT TRANSFORM and UDTF varies depending on the specific
scenario. In general, the performance of SELECT TRANSFORM is optimal when the
data size is comparatively small, and the performance of UDTF is optimal when the

data size is large.

SELECT TRANSFORM is easier to use, and therefore is more suitable for adhoc data

analysis.
Benefits of UDTF

- In UDTF, the output and input must follow the specified data types, and therefore
UDTF does not require data type conversion as is required by SELECT TRANSFORM

- In UDTF, processes are not suspended if the operating system pipe is empty or
fully occupied as is the case for SELECT TRANSFORM.
- In UDTF, constant parameters do not need to be transmitted, which is required by

SELECT TRANSFORM.
Benefits of SELECT TRANSFORM

- SELECT TRANSFORM supports a child process and a parent process and therefore

can take advantage of multiple cores in servers.



- SELECT TRANSFORM calls underlying systems to read and write the data to be
transmitted, which allows it to have performance that is higher than that of Java.

- SELECT TRANSFORM supports tools such as AWK and can run native code. This
offers SELECT TRANSFORM more advantages compared to Java.

4.10 Script Mode SQL

This topic describes Script Mode SQL and how to run this language.

Note:
The fees information detailed in the instructions section of Other operations for
Script Mode SQL is provided as reference purposes only. The fees displayed on the

billing console are the actual fees charged to your account. For more information,

see View billing details.

What is Script Mode SQL

MaxCompute supports Script Mode SQL. In script mode type of SQL, statements are
compiled as a whole according to the logic in an SQL script file. Then the script file is
submitted to MaxCompute to generate one execution plan, so that these statements

are scheduled in one queue and run all at once.

Script Mode SQL is used similarly to other common programming languages. This

language can assist in compiling scripts more efficiently by eliminating the need to

organize statements for these scripts.
Script Mode SQL supports the following tools:

- MaxCompute Studio: For more information, see What is Studio.

- MaxCompute command line interface (CLI): For more information, see Install and

configure a client.

set odps . sql . type . system . odps2 = true ;
[ set odps . stage . reducer . num = xxx ;]
[...]
-— ddl
create table tablel XXX}
[ create table table2 XXX 3]
[...]
-— dml
@ varl := SELECT [ ALL | DISTINCT ] select_exp r
r b

, select_exp

FROM table3



[ WHERE where_cond dition ];
@ var2 := SELECT [ ALL | DISTINCT ] select_exp r , select_exp
Fo, «o.
FROM table4
[ WHERE where_cond +dtion ];
@ var3 := SELECT [ ALL | DISTINCT ] varl . select_exp r , var2
select_exp r , ...
FROM @ varl join @ var2 on ...;
INSERT OVERWRITE | INTO TABLE [ PARTITION ( partcoll = vall ,

partcol2 = val2 ...)]
SELECT [ ALL | DISTINCT ] select_exp r , select_exp r
)
FROM @ var3 ;
[@ var4 := SELECT [ ALL | DISTINCT ] varl . select_exp r , var
select_exp r , ... FROM @ varl
UNION ALL | UNION
SELECT [ ALL | DISTINCT ] varl . select_exp r , var
select_exp r , ... FROM @ var2 ;
CREATE [ EXTERNAL ] TABLE [ IF NOT EXISTS ] table_name
AS
SELECT [ ALL | DISTINCT ] select_exp r , select_exp r

FROM var4d ;]

- Script Mode SQL supports SET statements, data manipulation language (DML)
statements, and data definition language (DDL) statements (excluding such
statements as DESC and SHOW whose results are displayed on your screen).

- A complete script must start with SET statements, followed by DDL statements,
and end with DML statements. One part may either be empty or contain several

statements. Different types of statements cannot co-occur in one part.

- The at sign @ indicates a variable.

- A script can contain up to one statement, such asa SELECT statement, whose
result is displayed on your screen. If one script contains two or more such
statements, errors are more likely to occur. Therefore, we recommend that you do
not run such SELECT statements.

- A script can contain only one CREATE  TABLE AS statement, and must end
with this statement. We recommend that you separate the CREATE  TABLE AS
statement from INSERT statements.

- If a statement fails to run, all the other statements in the same script also fail.

- Ajob is generated to process data only after all the input data is prepared.

- If a table is written and then read, the following error occurs:

insert overwrite table src2 select * from src where
key > 0 ;
@ a := select x from src2 ;



select * from @ a ;

To avoid this error, modify your SQL script as follows:

@a := select * from src  where key > 0 ;
insert overwrite table src2 select * from @ a ;
select * from @ a ;

Example

create table if not exists dest ( key string , value
bigint ) partitione d by (d string );
create table if not exists dest2 ( key string , value
bigint ) partitione d by (d string );

@ a := select * from src where value > 0 ;
@b = select * from src2  where key is not null ;
@ c = select * from src3 where value is not null ;
@ d = select a key , b . value from @ a left outer
join @ b on a . key = b . key and b . value > 0 ;
@ e := select a key , ¢ . value from @ a inner join @ c
on a . key = ¢ key ;
@f := select * from @ d union select * from @ e union

select * from @ a ;
insert overwrite table dest partition ( d =' 20171111 ')
select * from @ f ;

@g := select e . key , c . value from @ e join @ c on e
key = ¢ . key ;
insert overwrite table dest2 partition ( d =' 20171111 ')

SELECT * from @ g ;

Scenarios
We recommend that you use Script Mode SQL in the two following scenarios:

- You require multiple layers of query clauses to be nested into one statement, or
require a complicated script to be split into multiple simpler statements.

- You require the input data obtained from multiple sources at long intervals to be
combined into a script. However, the input data cannot be combined by using table

variables alone.
Run Script Mode SQL by using MaxCompute Studio

Before running Script Mode SQL, you must first install MaxCompute Studio, add your
project link, and create a MaxCompute SQL script file. For more information, see
Install Intelli] IDEA, Project space connection management, and Create MaxCompute

Script module.

After submitting your script, you can view the corresponding plan for running the
script in a directed acyclic graph (DAG). This is the case even though the script

contains multiple statements.



Run Script Mode SQL by using MaxCompute Console (odpscmd)

For the following examples, we recommend that you use MaxCompute CLI (odpscmd)
v0.27.0 or a later version, which can be downloaded from Directory Listing For

odpscmd. After installing the odpscmd tool, you can use the - s parameter to

submit your script.

To editthe myscript . sql source code file in script mode, run the following

command:

odpscmd - s myscript . mxql ;

E] Note:

- s isaparameter similarto - f and - e rather than a command in the odpscmd

tool. The odpscmd tool does not support Script Mode SQL or table variables.
Run Script Mode SQL by using DataWorks

You can create a node that runs in script mode, as shown in the following figure.

DataStudio  bigdata DOC . Cross-project cloning ~ Operation Center W yangyanping _English

DataAnalyics £ [ [} C D
e |
My Nodes

Data Integration

ODPSScript | ODPSSQL  SQLC ODPS Spark  Virtual Nod
> & clone datsbase. datevtest s Q QL Componen s raece

> B works ODPS MR Shell PyODPS

+1Cmd+S

71Cmd+Z

@
x
Q
(C]
=
=]

v Workflow (Early Version) Resource {1CmdsY

+F | CmdF

F3

1+H| Cmd+Alt+F
do-while nani Merge Node  Branch node

AssignmentNode  OSS Obj 14/1 Cmd
ment - Cerl+/ | Cmd+/

B M W

Toggle Block Selection Mode - Shift+Alt

On this node, you can compile your script in script mode and then click Run on the
toolbar to submit your script to MaxCompute. You can visit the URL of Logview in the

command output to obtain the script execution plan and result.


http://odps.alibaba-inc.com/official_downloads/odpscmd/
http://odps.alibaba-inc.com/official_downloads/odpscmd/

4.11 Common table expression (CTE)
MaxCompute supports CTEs in standard SQL to improve the readability and execution
efficiency of SQL statements.

Syntax structure of CTE.

WITH
cte_name AS

cte_query
[, cte_name2 AS

cte_query2

cte_name refers to the CTE name, which must be unique in current WITH clause.
The cte_name identifier in any position of the query indicates the CTE.

cte_query isa SELECT statement, whose result set is used to populate the CTE.
Example:

INSERT OVERWRITE TABLE srcp PARTITION ( p =' abc ')
SELECT * FROM (
SELECT a . key , b . value

FROM (
SELECT % FROM src WHERE key IS NOT NULL ) a
JOIN (
SELECT * FROM src2 WHERE value > 0 ) b
ON a . key = b . key
) ¢
UNION ALL

SELECT * FROM (
SELECT a . key , b . value
FROM  (
SELECT % FROM src WHERE key IS NOT NULL ) a
LEFT OUTER JOIN (
SELECT % FROM src3 WHERE value > 0 ) b
ON a . key = b . key AND b . key IS NOT NULL
) d

A JOIN clause is written on both sides of UNION at the top layer, and same queries are

formed on the left table of JOIN. You must repeat this code if writing subqueries.

The preceding statement can be rewritten as follows using the CTE:

with
a as ( select x from src  where key is not null ),
b as ( select x from src2 where value > 0 ),
c as ( select *x from src3 where value > 0 ),
d as ( select a . key , b . value from a join b on
a . key = b . key ),



e as ( select a . key , c . value from a left outer
join C on a . key = c . key and c . key is not null

)

insert overwrite table srcp partition ( p =' abc ')
select * from d union all select * from e ;

After rewriting, the subquery corresponding to "a" only need to be rewritten once,
and then can be reused subsequently. The WITH clause in the CTE specifies multiple
subqueries that can be repeatedly used like variables in the entire statement. Besides

being reused, subqueries do not have to be repeatedly nested.

4.12 Explain

The Explain operation of MaxCompute SQL helps to display the description of the
final execution plan structure corresponding to a DML statement. The execution plan

is the program used at the final stage to run SQL semantics.
Function definition.

EXPLAIN < DML  query >;

The execution result of ‘explain’ includes the following:

- The dependency structure of all the tasks corresponding to this DML statement.
- All task dependency structures in a task.

- All operator dependency structures in a task.

For examples.

EXPLAIN
SELECT abs (a . key ), b . value FROM src a JOIN srcl
b ON a . value = b . value ;

The output result of Explain consists of the following parts:

- The dependency between jobs: job® dis root job , Asthe query requires
one job (job0), only one row of information is required.

- The dependency between tasks:

In Job jobo :
root Tasks : M1_Stgl , M2_Stgl



J3_1.2 Stg 1 depends on : M1_Stgl , M2_Stgl

Job0 contains three tasks, among which M1_Stgl and M2_Stg1 are run first,
followed by J3_1_2_Stgl.

The naming rules of tasks are as follows:

- MaxCompute contains four types of tasks: MapTask, ReduceTask, JoinTask, and
LocalWork.

- The first letter of a task name represents the current task type. For example,
M2Stgl is a MapTask.

- The number following the first letter represents the current task ID, which must
be unique in all tasks corresponding to the current query.

- The numbers separated by underscores (_) represent the direct dependencies
of the current task. For example, J3_1_2_Stg1 indicates that the current task (
whose ID is 3) depends on two tasks whose IDs are 1 and 2.

- The third part is the operator structure in the task. The operator string describes

the execution semantics of a task:

In Task M1_Stgl :
Data source : yudi_2 . src # Data source describes the
input content of the current task
TS : alias : a # TableScan0 perator

RS : order : + # ReduceSink Operator
keys :
a . value
values :
a . key

partitions :
a . value
In Task J3_1_2_Stg 1 :
JOIN : a INNER JOIN b # JoinOperat or
SEL : Abs ( UDFToDoubl e ( a . _col® )), b . _col5 #

SelectOper ator

FS : output : None # FileSinkOp erator
In Task M2_Stgl :

Data source : yudi_2 . srcl
TS : alias : b
RS : order : +
keys :
b . value
values :
b . value

partitions :



b . value

Description of operators:

B TableScan0 perator :Describes the logic of FROM statement blocks in
a Query statement. The input table name (alias) is displayed in the EXPLAIN
results.

B SelectOper ator :Describes the logic of SELECT statement blocks in

a QUERY statement. The columns to be passed to the next operator are

displayed in the Explain results, separated by commas (,).

B If column references are to be passed, < alias >.< column_nam e >
is displayed
B If expression results are to be transmitted, they are displayed as functions,
for example, funcl ( argl_1 , argl_2 , func2 ( arg2_1 ,
arg2_2 )).
B If constants are to be passed, the values are directly displayed.

B FilterOper ator :Describes the logic of WHERE statement blocks in a
QUERY statement. A WHERE condition expression is displayed in the Explain
results, with the display rules similar to those of SelectOperator.

B JoinOperat or :Describes the logic of JOIN statement blocks in a QUERY
statement. Both the tables to be joined and the JOIN method are displayed in
the Explain results.

B GroupByOpe rator :Describes the logic of aggregate operations. This
structure is displayed if an aggregate function is used in a QUERY statement.
The aggregate function content is displayed in the Explain results.

B ReduceSink Operator :Describes the logic of data distribution operations
between tasks. If the result of the current task is to be passed to another
task, ReduceSinkOperator must be used at the end of the current task to

perform the data distribution operation. The sorting method of output



results, distributed keys, values, and columns used to calculate the hash value
are displayed in the Explain results.

B FileSinkOp erator :Describes the storage operation of final data. If
Insert statement blocks exist in the QUERY statement, the target table name is
displayed in the Explain results.

B LimitOpera tor :Describes the logic of Limit statement blocks in a
QUERY statement. The number of LIMIT is displayed in the Explain results.

B MapjoinOpe rator :Similar to JoinOperator, it describes JOIN operations

in large tables.

Note:
If a QUERY statement is so complicated that Explain has too many results, API
restrictions are triggered, which leads to incomplete display of Explain results. In
this case, you can split the QUERY and perform the Explain operation on each part to

understand the job structure.

4.13 VALUES

This topic describes the INSERT .. VALUES command operation.

In the test phase, you need to prepare some data for simple testing:

- If you want to create a few data records (such as 10 or fewer records), you can use

the INSERT .. VALUES statement to quickly write the data.

- If you want to create a large number of data records (such as more than 10
records), you can incorporate the data records into a .txt or .csv file and then
upload the file by using Tunnel. For more information about this method, see
Import data. Alternatively, you can incorporate the data records into a file and then
import the file by using DataWorks. For more information about this method, see

Introduction to console.

Note:

Currently, the INSERT  OVERWRITE statementcannot insert columns, therefore

we recommend that you use the INSERT INTO statement instead.

Statement format:

INSERT INTO TABLE tablename



[ PARTITION ( partcoll = vall , partcol2 = val2 ...)][ colnamel ,
colname2 ...]
[ VALUES ( coll_value , col2_value ,...),( coll_value , col2_value
yeee)genal
Example 1::

drop table if exists srcp ;

create table if not exists srcp ( key string , value
bigint ) partitione d by (p string );

insert into table srcp partition ( p =' abc ') values (' a
' 1),("b ", 2),("c’, 3);

After the preceding statements are complete, the result of Partition abc isas

follows:
|  key |
| a | 1
| b | 2
| c | 3

If you want to run the INSERT statement to write data into only some columns of a

table, usethe +insert 1ist function as follows.

Example 2:
drop table if exists srcp ;
create table if not exists srcp ( key string , value
bigint ) partitione d by (p string );
insert into table srcp partition ( p )( key , p ) values
(" d ',' 20170101 '),(' e ',' 20170101 '),(' f ',' 20170101 ');

After the preceding statements are complete, the result of Partition 20170101 isas

follows:
| key | value | p |
| d | NULL | 20170101 |
| e | NULL | 20170101 |
| f | NULL | 20170101 |



For columns not specified in values, the default valueis NULL .The dinsert list
function is not necessarily used with values, and can also be used with the insert

into .. select ..function.

In fact, the values is not only used in the INSERT statement, any DML statement can

also be used.

The INSERT .. VALUES method has a limitation: values must be constants. You can

use the values table function of MaxCompute to perform some simple operations on

the inserted data. For more information, see Example 3.
Example 3:

drop table if exists srcp ;
create table if not exists srcp ( key string , value
bigint ) partitione d by (p string );
insert into table srcp partition ( p ) select concat ( a
, b)), length ( a )+ length ( b ),' 20170102 ' from values (' d
'y 4),(te',5),("f',6) t(a, b);
The values (.), (.) t ( a, b )isusedtodefineatablenamed t whose
columns are a and b and data types are STRING for column a and BIGINT for
column b . The data types are derived from the values list. In this way, with no
physical table prepared, it is possible to simulate a multi-row table with arbitrary

data and perform arbitrary calculations.

After the preceding statements are complete, the result of Partition 20170102 isas

follows:
| key | value | p |
| d4 | 2 | 20170102 |
| e5 | 2 | 20170102 |
| f6 | 2 | 20170102 |

The use of VALUES  TABLE can also replace the combination of select * from

dual and to spell out the constants as follows:

select 1 c from dual
union all
select 2 c from dual ;



-— The same as :
select * from values (1), (2) as t (c);

A special usage of values is as follows.

select abs (-1 ), 1length (' abc '), getdate ();

As the preceding statement shows, the SELECT statement can be run without the
FROM statement, if the expression list of the SELECT statement does not use any

upstream table data. The underlying implementation is selecting from an anonymous

values table in one row and zero columns. In this way, to test some functions, such as

your UD, you do not need to manually create DUAL tables.

Note:

- Values only support constants and do not support functions including ARRAY
complex types. Currently, MaxCompute cannot construct corresponding

constants. Therefore, we recommend that you modify the statement as follows:

insert into table srcp (p ="' abc ') select ' a ', array

( 1 1 1 s ! 2 ! s 1 3 1 ) ; .
which can provide the same effect.
- To write the DATETIME and TIMESTAMP data types through values, specify the

type names in the VALUES statement, for example:

insert into table srcp (p =' abc ') values ( datetime '
2017 - 11 - 11

00 : 0O : 00 ', timestamp ' 2017 - 11 - 11 00 : 00 :
00 . 123456789 ');

4.14 Builtin functions

4.14.1 Compare built-in functions of MaxCompute with MySQL
and Oracle

The following table compares the built-in functions used in MaxCompute with those

of MySQL and Oracle.
Function type |MaxCompute MySQL Oracle
Date functions | DATEDIFF DATEDIFF MONTHS_BET

WEEN

DATEADD DATE_ADD N/A




DATEPART DATE_FORMAT EXTRACT (datetime
)

DATETRUNC DATE_FORMAT EXTRACT (datetime
)

FROM_UNIXTIME FROM_UNIXTIME N/A

GETDATE NOW CURRENT_DATE
ISDATE STR_TO_DATE (If' N/A

false' is returned,

the string cannot be

converted to date.)
LASTDAY LAST_DAY LAST_DAY
TO_DATE STR_TO_DATE() DATE
TO_CHAR DATE_FORMAT TO_CHAR (datetime

)

UNIX_TIMESTAMP UNIX_TIMESTAMP N/A
WEEKDAY WEEKDAY N/A
#unique_6/ WEEKOFYEAR N/A
unique_6_Connect_42 |section_rjv_hgm_vdb
#unique_6/ YEAR YEAR
unique_6_Connect_42 |section_gh4_g3m_vdb
QUARTER QUARTER QUARTER
MONTH MONTH MONTH
#unique_6/ DAY DAY
unique_6_Connect_42 {section_It5_w3m_vdb
#unique_6/ DAYOFMONTH N/A
unique_6_Connect_42 |section_k4p_fjm_vdb
HOUR HOUR HOUR
MINUTE MINUTE MINUTE
CURRENT_TIMESTAMPCURRENT_TI CURRENT_TI

MESTAMP MESTAMP
ADD_MONTHS ADDDATE ADD_MONTHS
LAST_DAY LAST_DAY N/A
NEXT_DAY N/ NEXT_DAY
MONTHS_BETWEEN | timestampdiff MONTHS_BET

WEEN




Mathematical
functions

ABS ABS ABS

ACOS ACOS ACOS
ASIN ASIN ASIN
#unique_137/ ATAN ATAN

unique_137_Connect_4

2_section_odw_jnm_vd

b

#unique_137/
unique_137_Connect_4

CEIL

2_section_ugm_k4m_vdb

CEIL

CONV CONV N/A
CoS CoS CoS
COSH N/A COSH
COT COT COT
EXP EXP EXP
FLOOR FLOOR FLOOR
LN LN LN
LOG LOG LOG
POW POW POWER
RAND RAND N/A
ROUND ROUND ROUND
SIN SIN SIN
SINH N/A SINH
SQRT SQRT SQRT
TAN TAN TAN
#unique_137/ N/A TANH

unique_137_Connect_42_section_pfh_wym_vdb

TRUNC TRUNCATE TRUNC
LOG2 LOG2 LOG

LOG10 LOG10 LOG

BIN BIN BITAND
HEX HEX RAWTOHEX
UNHEX UNHEX HEXTORAW
RADIANS RADIANS RADIANS
DEGREES DEGREES DEGREES




SIGN SIGN SIGN

E N/A EXP

PI PI PI

FACTORIAL N/A N/A

CBRT N/A N/A

SHIFTLEFT << N/A

SHIFTRIGHT >> N/A

SHIFTRIGHTUNSIGNED>>> N/A
Window DENSE_RANK DENSE_RANK DENSE_RANK
functions RANK RANK RANK

LAG LAG L