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Legal disclaimer
Alibaba Cloud reminds you t o carefully read and fully underst and t he t erms and condit ions of t his legal
disclaimer before you read or use t his document . If you have read or used t his document , it  shall be deemed
as your t ot al accept ance of t his legal disclaimer.

1. You shall download and obt ain t his document  from t he Alibaba Cloud websit e or ot her Alibaba Cloud-
aut horized channels, and use t his document  for your own legal business act ivit ies only. The cont ent  of
t his document  is considered confident ial informat ion of Alibaba Cloud. You shall st rict ly abide by t he
confident ialit y obligat ions. No part  of t his document  shall be disclosed or provided t o any t hird part y for
use wit hout  t he prior writ t en consent  of Alibaba Cloud.

2. No part  of t his document  shall be excerpt ed, t ranslat ed, reproduced, t ransmit t ed, or disseminat ed by
any organizat ion, company or individual in any form or by any means wit hout  t he prior writ t en consent  of
Alibaba Cloud.

3. The cont ent  of t his document  may be changed because of product  version upgrade, adjust ment , or
ot her reasons. Alibaba Cloud reserves t he right  t o modify t he cont ent  of t his document  wit hout  not ice
and an updat ed version of t his document  will be released t hrough Alibaba Cloud-aut horized channels
from t ime t o t ime. You should pay at t ent ion t o t he version changes of t his document  as t hey occur and
download and obt ain t he most  up-t o-dat e version of t his document  from Alibaba Cloud-aut horized
channels.

4. This document  serves only as a reference guide for your use of Alibaba Cloud product s and services.
Alibaba Cloud provides t his document  based on t he "st at us quo", "being defect ive", and "exist ing
funct ions" of it s product s and services. Alibaba Cloud makes every effort  t o provide relevant  operat ional
guidance based on exist ing t echnologies. However, Alibaba Cloud hereby makes a clear st at ement  t hat
it  in no way guarant ees t he accuracy, int egrit y, applicabilit y, and reliabilit y of t he cont ent  of t his
document , eit her explicit ly or implicit ly. Alibaba Cloud shall not  t ake legal responsibilit y for any errors or
lost  profit s incurred by any organizat ion, company, or individual arising from download, use, or t rust  in
t his document . Alibaba Cloud shall not , under any circumst ances, t ake responsibilit y for any indirect ,
consequent ial, punit ive, cont ingent , special, or punit ive damages, including lost  profit s arising from t he
use or t rust  in t his document  (even if Alibaba Cloud has been not ified of t he possibilit y of such a loss).

5. By law, all t he cont ent s in Alibaba Cloud document s, including but  not  limit ed t o pict ures, archit ect ure
design, page layout , and t ext  descript ion, are int ellect ual propert y of Alibaba Cloud and/or it s
affiliat es. This int ellect ual propert y includes, but  is not  limit ed t o, t rademark right s, pat ent  right s,
copyright s, and t rade secret s. No part  of t his document  shall be used, modified, reproduced, publicly
t ransmit t ed, changed, disseminat ed, dist ribut ed, or published wit hout  t he prior writ t en consent  of
Alibaba Cloud and/or it s affiliat es. The names owned by Alibaba Cloud shall not  be used, published, or
reproduced for market ing, advert ising, promot ion, or ot her purposes wit hout  t he prior writ t en consent  of
Alibaba Cloud. The names owned by Alibaba Cloud include, but  are not  limit ed t o, "Alibaba Cloud",
"Aliyun", "HiChina", and ot her brands of Alibaba Cloud and/or it s affiliat es, which appear separat ely or in
combinat ion, as well as t he auxiliary signs and pat t erns of t he preceding brands, or anyt hing similar t o
t he company names, t rade names, t rademarks, product  or service names, domain names, pat t erns,
logos, marks, signs, or special descript ions t hat  t hird part ies ident ify as Alibaba Cloud and/or it s
affiliat es.

6. Please direct ly cont act  Alibaba Cloud for any errors of t his document .
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Document conventions
St yleSt yle Descript ionDescript ion ExampleExample

 DangerDanger
A danger notice indicates a situation that
will cause major system changes, faults,
physical injuries, and other adverse
results.

 Danger:Danger:

Resetting will result  in the loss of user
configuration data.

 WarningWarning
A warning notice indicates a situation
that may cause major system changes,
faults, physical injuries, and other adverse
results.

 Warning:Warning:

Restarting will cause business
interruption. About 10 minutes are
required to restart an instance.

 Not iceNot ice
A caution notice indicates warning
information, supplementary instructions,
and other content that the user must
understand.

 Not ice:Not ice:

If the weight is set to 0, the server no
longer receives new requests.

 Not eNot e
A note indicates supplemental
instructions, best practices, t ips, and
other content.

 Not e:Not e:

You can use Ctrl + A to select all files.

>
Closing angle brackets are used to
indicate a multi-level menu cascade.

Click Set t ingsSet t ings > Net workNet work> Set  net workSet  net work
t ypet ype.

BoldBold
Bold formatting is used for buttons ,
menus, page names, and other UI
elements.

Click OKOK.

Courier font Courier font is used for commands
Run the cd /d C:/window  command to
enter the Windows system folder.

Italic Italic formatting is used for parameters
and variables.

bae log list  --instanceid

Instance_ID

[] or [a|b]
This format is used for an optional value,
where only one item can be selected.

ipconfig [-all|-t]

{} or {a|b}
This format is used for a required value,
where only one item can be selected.

switch {active|stand}

Dat aWorks Dat aService St udio··Document  conv
ent ions

> Document  Version: 20220705 I



Table of Contents
1.Overview 

2.Prepare the resource environment 

2.1. Plan and configure resource groups 

2.2. Configure network connectivity and whitelists 

3.Create and manage business processes 

4.API 

4.1. CreateApi 

4.1.1. Generate API 

4.1.1.1. Overview 

4.1.1.2. Configure a data source 

4.1.1.3. Create an API in the codeless UI 

4.1.1.4. Create an API in the code editor 

4.1.1.5. Sample code for the advanced SQL syntax used for creating an API in script mode …

4.1.2. Register an API 

4.2. Test an API 

4.3. Publish an API 

4.4. Authorize access to an API 

4.5. View and use APIs 

4.5.1. Call an API 

5.Function 

5.1. Create and manage functions 

5.2. Test a function 

5.3. Publish a function 

5.4. Use filters 

5.4.1. Create an Aviator function and use the Aviator function as a filter …

5.4.2. Create and use Python functions as a filter 

06

08

08

09

12

16

16

16

16

16

20

30

39

40

44

45

46

49

49

51

51

54

55

56

56

60

Dat aWorks Dat aService St udio··Table of Cont en
t s

> Document  Version: 20220705 I



5.4.3. Best practices of using Aviator functions as filters 

6.Service Orchestration 

6.1. Use service orchestration 

6.2. Manage workflows 

7.Appendix: DataService Studio error codes 

63

73

73

80

83

Dat aService St udio··Table of Cont en
t s

Dat aWorks

II > Document  Version: 20220705



DataService Studio allows you to create and register APIs. You can publish APIs that are created or
registered in DataService Studio to API Gateway and sell them in Alibaba Cloud Marketplace. This topic
provides an overview on the features that DataService Studio provides.

DataService Studio aims to build a data service bus to help enterprises centrally manage private and
public APIs. You can create APIs in DataService Studio based on tables or register exist ing APIs for
centralized management and distribution.

DataService Studio is integrated with API Gateway to allow you to publish APIs to API Gateway with
one click. DataService Studio works together with API Gateway to provide a secure, stable, cost-
effect ive, and easy-to-use data sharing service.

DataService Studio adopts a serverless architecture. All you need to care is the query logic of APIs,
instead of the infrastructure such as the runtime environment. DataService Studio prepares the
computing resources for you, supports elast ic scaling, and requires zero O&M cost.

Create APIsCreate APIs
DataService Studio allows you to create APIs in the codeless UI based on tables in relat ional databases
and NoSQL databases. The codeless UI allows you to create APIs without writ ing code. For more
information, see Create an API in the codeless UI.

To meet the personalized query requirements of advanced users, DataService Studio provides a code
editor for customizing SQL statements of APIs. The code editor allows you to use table join queries,
complex queries, and aggregate functions. For more information, see Create an API in the code editor.

Register APIsRegister APIs
DataService Studio allows you to register exist ing APIs so that you can manage exist ing APIs and the
APIs that are created based on tables in a centralized manner. For more information, see Register an API.

Publish APIs to API GatewayPublish APIs to API Gateway
API Gateway provides API lifecycle management services, including API publishing, management,
maintenance, and monetization. It  provides a simple, fast, cost-effect ive, and low-risk service for you
to aggregate microservices, separate the frontend from the backend, integrate systems, and provide
features and data to partners and developers. For more information, see What is API Gateway?

You can publish APIs that are created or registered in DataService Studio to API Gateway, on which you
can perform a variety of management operations. For example, you can manage permissions, configure
bandwidth thrott ling, configure access control, and view stat ist ics about APIs. After you create or
register APIs in DataService Studio, you must publish the APIs to API Gateway before the APIs can be
called by other users or in your own applications. DataService Studio is integrated with API Gateway to
allow you to publish APIs to API Gateway with one click.

Sell APIs in Alibaba Cloud MarketplaceSell APIs in Alibaba Cloud Marketplace
The API sector of Alibaba Cloud Marketplace provides thousands of API products in the following
categories: f inance, art if icial intelligence (AI), e-commerce, transportat ion and geography, living
services, corporate management, and public affairs. Alibaba Cloud Marketplace provides a platform
where you can monetize your data.

1.Overview1.Overview
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After you publish APIs that are created or registered in DataService Studio to API Gateway, you can
publish them to Alibaba Cloud Marketplace with one click. This is an easy way to achieve financial gains
for your company.

Dat aService St udio··Overview Dat aWorks

7 > Document  Version: 20220705



When users use the DataService Studio service of DataWorks to call data APIs, the API calls are
processed by resource groups. This topic describes the definit ion, types, connectivity, and performance
of resource groups. This topic also compares resource groups of different types to help you select  the
resource groups that best  suit  your needs.

Definit ionDefinit ion
A resource group provides the computing resources that are needed to make API calls in the
DataService Studio of DataWorks. In most cases, a resource group consists of one or more servers that
provide CPU, memory, and network resources. Process of API calls: A user init iates an API call. API
Gateway receives the request  and forwards the request  to a server of the DataService Studio service.
The request  is then forwarded to the dest ination data source for data query.

TypesTypes
Shared resource groups

Shared resource groups are shared by all the users of DataWorks. During peak hours, some users may
preempt resources. For more information about shared resource groups, see Shared resource groups and
resource plans for shared resource groups. For more information about how to use shared resource groups,
see Use the default resource group.

Key to resource planning: connectivity and performanceKey to resource planning: connectivity and performance
When you use resource groups, you must pay attention to their connectivity and performance.

Connectivity

After an API call is init iated, the API call is f irst  sent to a server of the DataService Studio service and
then to the dest ination data source for data query. Make sure that the resource group that is used to
process the API call can access the dest ination data source and the network on which the data
source resides. Before you use DataService Studio, make sure that the resource group is connected to
the data source. Otherwise, the API call fails.

Performance

API call nodes consume CPU, memory, and network resources of the servers on which the nodes are
run. Insufficient  resources may lead to various issues. For example, an exception may occur during an
API call, thrott ling may be imposed on frequent API calls, or query results may not be returned in t ime.
Therefore, you must provide sufficient  resources for API calls.

Instructions on resource group configurationInstructions on resource group configuration
If  you use a shared resource group, add the CIDR blocks that are used by Alibaba Cloud services in the
specified region to a whitelist  of the data source. For more information, see Configure network
connectivity between the shared resource group for DataService Studio and a data source.

2.Prepare the resource2.Prepare the resource
environmentenvironment
2.1. Plan and configure resource2.1. Plan and configure resource
groupsgroups

2.2. Configure network connectivity2.2. Configure network connectivity
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To generate APIs for a data source in DataService Studio, you must configure network connectivity to
ensure that the resource group used by DataService Studio can access the data source over the
specified network. You must also add CIDR blocks used by the resource group to a whitelist  of the data
source. This topic describes how to configure network connectivity and whitelists for data sources that
are deployed on different types of networks.

Configure network connectivity between the shared resource groupConfigure network connectivity between the shared resource group
for DataService Studio and a data sourcefor DataService Studio and a data source
Before you generate APIs for a data source in the DataService Studio, you must configure the data
source. To ensure that the shared resource group for DataService Studio can access the data source,
add the CIDR blocks used by Alibaba Cloud services in each region to a whitelist  of the data source.

Region CIDR block

China (Hangzhou)

100.64.0.0/10,11.193.102.0/24,11.193.215.0/24,11.194.110.0/24,11.194.73.0/24,118.31
.157.0/24,47.97.53.0/24,11.196.23.0/24,47.99.12.0/24,47.99.13.0/24,114.55.197.0/24,1
1.197.246.0/24,11.197.247.0/24,118.31.243.0/26,118.31.243.64/26,118.31.243.128/26,
118.31.243.192/26,11.193.55.0/24,101.37.74.122,114.55.197.231,114.55.198.83,101.37.
74.206

China (Shanghai)

11.193.109.0/24,11.193.252.0/24,47.101.107.0/24,47.100.129.0/24,106.15.14.0/24,10.1
17.28.203,10.143.32.0/24,10.152.69.0/24,10.153.136.0/24,10.27.63.15,10.27.63.38,10.2
7.63.41,10.27.63.60,10.46.64.81,10.46.67.156,11.192.97.0/24,11.192.98.0/24,11.193.10
2.0/24,11.218.89.0/24,11.218.96.0/24,11.219.217.0/24,11.219.218.0/24,11.219.219.0/2
4,11.219.233.0/24,11.219.234.0/24,118.178.142.154,118.178.56.228,118.178.59.233,11
8.178.84.74,120.27.160.26,120.27.160.81,121.43.110.160,121.43.112.137,100.64.0.0/10,
10.117.39.238,11.193.96.0/24,11.193.48.0/24,11.193.108.0/24,101.132.31.146,106.15.1
4.240,106.15.14.75,101.132.31.221

China (Shenzhen)

100.106.46.0/24,100.106.49.0/24,10.152.27.0/24,10.152.28.0/24,11.192.91.0/24,11.192
.96.0/24,11.193.103.0/24,100.64.0.0/10,120.76.104.0/24,120.76.91.0/24,120.78.45.0/2
4,47.106.63.0/26,47.106.63.128/26,47.106.63.192/26,47.106.63.64/26,11.193.94.0/24,1
20.78.45.154,120.78.46.137,120.78.46.107,120.78.45.140

China (Chengdu) 11.195.52.0/24,11.195.55.0/24,47.108.22.0/24,100.64.0.0/10

China (Beijing)

100.106.48.0/24,10.152.167.0/24,10.152.168.0/24,11.193.50.0/24,11.193.75.0/24,11.19
3.82.0/24,11.193.99.0/24,100.64.0.0/10,47.93.110.0/24,47.94.185.0/24,47.95.63.0/24,1
1.197.231.0/24,11.195.172.0/24,47.94.49.0/24,182.92.144.0/24,11.193.100.0/24,11.193
.199.0/24,39.106.244.50,47.95.63.101,47.95.63.93,39.106.244.48

China
(Zhangjiakou)

11.193.235.0/24,47.92.22.0/24,100.64.0.0/10,11.112.227.0/24

China (Hong Kong)
10.152.162.0/24,11.192.196.0/24,11.193.11.0/24,100.64.0.0/10,47.89.61.0/24,47.91.17
1.0/24,11.193.118.0/24,47.75.228.0/24,47.56.45.0/25,47.244.92.128/25,47.101.109.0/2
4,11.193.200.0/24,11.193.12.0/24,47.90.71.152,47.90.71.141,47.91.171.178,47.91.172.3

2.2. Configure network connectivity2.2. Configure network connectivity
and whitelistsand whitelists
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Singapore
(Singapore)

100.106.10.0/24,100.106.35.0/24,10.151.234.0/24,10.151.238.0/24,10.152.248.0/24,11.
192.153.0/24,11.192.40.0/24,11.193.8.0/24,100.64.0.0/10,47.88.147.0/24,47.88.235.0/
24,11.193.162.0/24,11.193.163.0/24,11.193.220.0/24,11.193.158.0/24,47.74.162.0/24,4
7.74.203.0/24,47.74.161.0/24,11.197.188.0/24,11.197.227.0/24,47.74.161.218,47.74.16
1.181,161.117.140.83,47.88.143.36

Australia (Sydney)
11.192.100.0/24,11.192.134.0/24,11.192.135.0/24,11.192.184.0/24,11.192.99.0/24,100.
64.0.0/10,47.91.49.0/24,47.91.50.0/24,11.193.165.0/24,47.91.60.0/24,11.195.113.0/24,
47.74.100.0/24

US (Silicon Valley)
10.152.160.0/24,100.64.0.0/10,47.89.224.0/24,11.193.216.0/24,47.88.108.0/24,47.88.9
9.153,47.254.58.215,47.88.108.192,47.254.58.135

US (Virginia)
11.193.203.0/24,11.194.68.0/24,11.194.69.0/24,100.64.0.0/10,47.252.55.0/24,47.252.8
8.0/24,11.194.69.0/24,10.128.135.0/24,47.88.98.0/24

Malaysia (Kuala
Lumpur)

11.193.188.0/24,11.221.205.0/24,11.221.206.0/24,11.221.207.0/24,100.64.0.0/10,11.21
4.81.0/24,47.254.212.0/24,11.193.189.0/24,47.250.29.0/26,47.250.29.128/26,47.250.29
.192/26,47.250.29.64/26

Germany
(Frankfurt)

11.192.116.0/24,11.192.168.0/24,11.192.169.0/24,11.192.170.0/24,11.193.106.0/24,10
0.64.0.0/10,11.192.116.14,11.192.116.142,11.192.116.160,11.192.116.75,11.192.170.27,
47.91.82.22,47.91.83.74,47.91.83.93,47.91.84.11,47.91.84.110,47.91.84.82,11.193.167.0
/24,47.254.138.0/24,11.194.61.0/24,47.254.185.0/24

Japan (Tokyo)
100.105.55.0/24,11.192.147.0/24,11.192.148.0/24,11.192.149.0/24,100.64.0.0/10,47.91
.12.0/24,47.91.13.0/24,47.91.9.0/24,11.199.250.0/24,47.91.27.0/24,11.59.59.0/24,47.2
45.51.128/26,47.245.51.192/26,47.91.0.128/26,47.91.0.192/26

India (Mumbai)
11.194.10.0/24,11.246.70.0/24,11.246.71.0/24,11.246.73.0/24,11.246.74.0/24,100.64.0.
0/10,149.129.164.0/24,11.194.11.0/24,11.59.62.0/24,147.139.23.0/26,147.139.23.128/
26,147.139.23.64/26,149.129.165.192/26

UK (London)
11.199.93.0/24,100.64.0.0/10,8.208.72.0/26,8.208.72.128/26,8.208.72.192/26,8.208.72.
64/26

Indonesia (Jakarta)

11.194.49.0/24,11.200.93.0/24,11.200.95.0/24,11.200.97.0/24,100.64.0.0/10,149.129.2
28.0/24,10.143.32.0/24,11.194.50.0/24,11.59.135.0/24,147.139.156.0/26,147.139.156.1
28/26,147.139.156.64/26,149.129.230.192/26,149.129.229.0/26,149.129.229.64/26,149
.129.229.128/26,149.129.229.192/26

Region CIDR block

Notes about whitelist  configuration for data sourcesNotes about whitelist  configuration for data sources
To prevent that a data source is inaccessible to DataService Studio due to the whitelist  configuration
of the data source, you must add the IP addresses of the resource groups for DataService Studio to a
whitelist  of the data source. This sect ion describes the notes about whitelist  configuration for data
sources.

In this example, an ApsaraDB RDS instance is used as a data source. ApsaraDB RDS supports standard IP
address whitelists and enhanced IP address whitelists. The type of the whitelist  that you configure may
affect  the network connectivity between DataService Studio and your ApsaraDB RDS instance.

If  you configure a standard IP address whitelist , take note of the following items:
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A standard IP address whitelist  does not dist inguish between the classic network and VPCs.

You can add the IP addresses of the shared resource group and exclusive resource groups for
DataService Studio to the same standard IP address whitelist .

Not e Not e The IP addresses in a standard IP address whitelist  are granted access to your
ApsaraDB RDS instance over both the classic network and VPCs.

If  you configure an enhanced IP address whitelist , take note that of the following items:

An enhanced IP address whitelist  dist inguishes between the classic network and VPCs.

Not e Not e You must specify the network isolat ion mode of each enhanced IP address
whitelist . For example, if  the Network Isolat ion Mode parameter is set  to Classic Network for an
IP address whitelist , the IP addresses in the IP address whitelist  are granted access to your
ApsaraDB RDS instance only over the classic network. In this case, you cannot connect to your
ApsaraDB RDS instance over VPCs from these IP addresses.

To allow the shared resource group for DataService Studio to access your ApsaraDB RDS instance
over a VPC, add the IP addresses of the shared resource group to an IP address whitelist  for which
the network isolat ion mode is set  to VPC. For example, you can allow DataService Studio to access
an ApsaraDB RDS for MySQL instance that is deployed in a VPC in this way.

To allow resource groups for DataService Studio to access your ApsaraDB RDS instance over the
Internet or the classic network, add the IP addresses of the resource groups to an IP address
whitelist  for which the network isolat ion mode is set  to Classic Network.

If  you change a standard IP address whitelist  to an enhanced IP address whitelist  in your ApsaraDB
RDS instance, take note of the following item:

The standard IP address whitelist  is replicated into two enhanced IP address whitelists that contain
the same IP addresses. The two enhanced IP address whitelists have different network isolat ion
modes.

Other notes about whitelist  configuration:

When you configure IP address whitelists, the workloads on your RDS instance are not interrupted.

The IP address whitelist  labeled default  can be cleared, but cannot be deleted.

Do not modify or delete the IP address whitelists that are generated by other Alibaba Cloud services.
If  you delete these IP address whitelists, the related Alibaba Cloud services cannot connect to your
ApsaraDB RDS instance. These whitelists include ali_dms_groupali_dms_group that is created by Database
Management (DMS) and hdm_securit y_ipshdm_securit y_ips that is created by Database Autonomy Service (DAS).

Not e Not e We recommend that you create a separate IP address whitelist  for DataWorks in your
ApsaraDB RDS instance.

The IP address whitelist  labeled default  contains only the 127.0.0.1 IP address. This indicates that no
IP addresses can access your ApsaraDB RDS instance.

For more information about how to configure a whitelist  in your ApsaraDB RDS instance, see Use a
database client or the CLI to connect to an ApsaraDB RDS for MySQL instance. You can use a similar method to
configure a whitelist  for another type of data source. To configure whitelists for other types of data
sources, see the related instruct ions.
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This topic describes how to create, modify, and delete a business process.

ContextContext
DataWorks allows you to organize different types of resources in a business process. This helps you
analyze data by business. Each business process contains APIs, functions, and workflows.

Create a business processCreate a business process
1. 

2. In the Service DevelopmentService Development  pane, move the pointer over the  icon and select  New businessNew business

processprocess.

3. In the Creat e Workf lowCreat e Workf low dialog box, set  the parameters.

3.Create and manage business3.Create and manage business
processesprocesses

Dat aWorks Dat aService St udio··Creat e and man
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Parameter Description

Business NameBusiness Name

The name of the business process.

The name must be unique in the workspace to which the business
process belongs.

The name can contain letters, digits, and underscores (_).

The name must start with a letter.

The name must be 4 to 50 characters in length.

API GroupAPI Group

The API group to which the APIs in the business process belong. An API
group is the unit  of API management in API Gateway. Each API group
maps an API product in Alibaba Cloud Marketplace.

You can create an API group in the API Gateway console.

Business Descript ionBusiness Descript ion
The description of the business process, which can be up to 180
characters in length.

4. Click OKOK.

After the business process is created, you can view it  in the business process list .

Modify a business processModify a business process
1. In the Service DevelopmentService Development  panel, right-click the business process that you want to modify and

select  Modif y at t ribut esModif y at t ribut es.

2. In the Edit  business processEdit  business process dialog box, modify the Business NameBusiness Name and Business Descript ionBusiness Descript ion
parameters as required.

Dat aService St udio··Creat e and man
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Not e Not e You cannot modify the Creat orCreat or or API GroupAPI Group parameter of a business process.

3. Click OKOK.

Delete a business processDelete a business process
1. In the Service DevelopmentService Development  panel, right-click the business process that you want to delete and

select  Delet eDelet e.

Dat aWorks Dat aService St udio··Creat e and man
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2. In the Not esNot es message, click OKOK.

Not eNot e

You can delete only business processes that do not contain objects such as folders,
APIs, functions, or workflows.

If  you want to delete a business process that contains such objects, delete the objects
before you delete the business process.

Dat aService St udio··Creat e and man
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This topic describes the two modes for creating APIs and the differences between the modes.

DataService Studio allows you to create APIs on the codeless user interface (UI) based on tables in
relat ional databases and NoSQL databases. The codeless UI allows you to create APIs without writ ing
code. For more information, see Create an API in the codeless UI.

To meet the personalized query requirements of advanced users, DataService Studio provides a code
editor for you to customize the SQL statements of APIs. The code editor allows you to use table join
queries, complex queries, and aggregate functions. For more information, see Create an API in the code
editor.

The following table describes the differences between the codeless UI and code editor.

Category Feature Codeless UI Code editor

Query object

Query a single table in a single data
source

Supported Supported

Query joined tables in a single data
source

Not supported Supported

Query condition

Query an exact number Supported Supported

Query a range of numbers Supported Supported

Query a string in exact match mode Supported Supported

Query strings in fuzzy match mode Supported Supported

Query result

Return field values without changes Supported Supported

Return a mathematical calculation of
field values

Not supported Supported

Return an aggregate calculation of field
values

Not supported Supported

Return results on multiple pages Supported Supported

You can configure data sources for DataService Studio to read table schemas and process API query
requests.

4.API4.API
4.1. CreateApi4.1. CreateApi
4.1.1. Generate API4.1.1. Generate API
4.1.1.1. Overview4.1.1.1. Overview

4.1.1.2. Configure a data source4.1.1.2. Configure a data source
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PrerequisitesPrerequisites
To ensure that resource groups for DataService Studio can access data sources, you must configure
network connectivity between the resource groups and data sources and configure IP address
whitelists of the data sources. Otherwise, DataService Studio cannot work as expected.

For more information about how to configure network connectivity for a shared resource group, see
Configure network connectivity between the shared resource group for DataService Studio and a
data source.

For more information about how to configure network connectivity for an exclusive resource group,
see Configure network connectivity between an exclusive resource group for DataService Studio and
a data source.

ProcedureProcedure
1. Log on to the DataWorks console.

2. In the left-side navigation pane, click WorkspacesWorkspaces.

3. Select  the region in which the workspace to be managed resides. Then, find the workspace and
click Workspace Set t ingsWorkspace Set t ings in the Act ions column. In the panel that appears, click More.

4. In the left-side navigation pane, click Dat a SourceDat a Source.

Add a data source on the page that appears. The following table describes the supported data
sources and the configuration methods.

Data source
Generate an API
in the codeless UI

Create an API in
the code editor

Configuration method

MaxCompute Supported Supported

Add a MaxCompute data source

Not eNot e

DataService Studio APIs use the
MaxCompute Query
Acceleration (MCQA) feature to
query data from MaxCompute
data sources. For more
information about the scenarios
and limits of this feature, see
MaxCompute Query
Acceleration. If the
prerequisites of using the MCQA
feature are not met, the calls
of the DataService Studio APIs
fail.

ClickHouse Supported Supported Add a ClickHouse data source

ApsaraDB RDS Supported Supported
Supported RDS engine types are
MySQL, PostgreSQL, and SQL Server.

Dat aService St udio··API Dat aWorks
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Distributed
Relational Database
Service (DRDS)

Supported Supported

Add a DRDS data source

Not e Not e You can add this
data source only by using a
connection string.

MySQL Supported Supported Add a MySQL data source

PostgreSQL Supported Supported Add a PostgreSQL data source

SQL Server Supported Supported Add an SQL Server data source

Oracle Supported Supported

Add an Oracle data source

Not e Not e You can add this
data source only by using a
connection string.

AnalyticDB for
MySQL V2.0

Supported Supported
Add an AnalyticDB for MySQL 2.0
data source

AnalyticDB for
MySQL 3.0

Supported Supported
Configure an AnalyticDB for MySQL
3.0 connection

AnalyticDB for
PostgreSQL

Supported Supported
Add an AnalyticDB for PostgreSQL
data source

Tablestore Supported Not supported

Add a Tablestore data source

Not e Not e You can add this
data source only by using a
connection string.

MongoDB Supported Not supported Add a MongoDB data source

Data source
Generate an API
in the codeless UI

Create an API in
the code editor

Configuration method
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Hologres Supported Supported

Add a Hologres data source

Not eNot e

Hologres is compatible with
PostgreSQL. PostgreSQL does
not support the DATETIME data
type. If your Hologres instance
contains data of the DATETIME
type, Hologres converts the
data from the DATETIME type
to the T IMESTAMP type so that
DataService Studio can query
the data.

Data source
Generate an API
in the codeless UI

Create an API in
the code editor

Configuration method

5. In the dialog box for adding the data source, set  the Resource Group connectivity parameter to
Data Service and use a resource group for DataService Studio to test  network connectivity. In the
example shown in the following figure, a MySQL data source is added.
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Not e Not e If  the network connectivity test  fails, check your configurations. For more
information, see Configure network connectivity and whitelists.

6. After the data source passes the network connectivity test, return to DataService Studio to create
an API for the data source.

DataWorks allows you to create APIs by sett ing parameters in the codeless user interface (UI) without
the need to write code. This topic describes how to create an API in the codeless UI.

PrerequisitesPrerequisites
A data source is configured on the Dat a SourceDat a Source page. For more information, see Configure a data
source.

4.1.1.3. Create an API in the codeless UI4.1.1.3. Create an API in the codeless UI
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Create an APICreate an API
1. Go to the Dat aService St udioDat aService St udio page.

i. Log on to the DataWorks console.

ii. In the left-side navigation pane, click WorkspacesWorkspaces.

iii. In the top navigation bar, select  the region in which the workspace that you want to manage
resides. Find the workspace and click Dat aService St udioDat aService St udio in the Act ions column.

2. In the Service DevelopmentService Development  pane, move the pointer over the  icon and choose Creat e APICreat e API > >

Generat e APIGenerat e API.

You can also click a business process, right-click APIAPI, and then choose Creat e APICreat e API >  > Generat e APIGenerat e API.

3. In the Generat e APIGenerat e API dialog box, set  the parameters that are described in the following table.

Parameter Description

API ModeAPI Mode
The mode used to create the API. Valid values: Wiz ard ModeWiz ard Mode and
Script  ModeScript  Mode. In this example, select Wiz ard ModeWiz ard Mode.

API NameAPI Name
The name of the API. The name must be 4 to 50 characters in length,
and can contain letters, digits, and underscores (_). The name must
start with a letter.
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API Pat hAPI Pat h

The path of the API. The path is the API request path that is relative to
the service host address, such as /user.

Not e Not e The path can be up to 200 characters in length and
can contain letters, digits, underscores (_), and hyphens (-). The
path must start with a forward slash (/).

Prot ocolProt ocol

The protocol used by the API. Valid values: HT T PHT T P and HT T PSHT T PS.

If you want to call the API by using HTTPS, you must bind an
independent domain name to the API in the API Gateway console after
the API is published to API Gateway. You must also upload an SSL
certificate in the API Gateway console. For more information, see Enable
HTTPS for an API operation.

Request  Met hodRequest  Met hod

The request method. Valid values: GETGET  and POSTPOST

Not e Not e If you select GETGET  for the Request  Met hodRequest  Met hod
parameter, you can select only QUERYQUERY  for the Paramet erParamet er
Posit ionPosit ion parameter. If you select POSTPOST  for the Request Method
parameter, you can select QUERYQUERY  or BODYBODY  for the Paramet erParamet er
Posit ionPosit ion parameter.

Response Cont ent  T ypeResponse Cont ent  T ype The format of the data returned by the API. Set the value to JSONJSON.

Visible RangeVisible Range

The range of users to whom the API is visible. Valid values:

Work SpaceWork Space: The API is visible to all members in the current
workspace.

Privat ePrivat e: The API is visible only to its owner and permissions on the
API cannot be granted to other members.

Not e Not e If you set this parameter to Private, other members
in the workspace cannot view the API in the API list.

LabelLabel

Select tags from the LabelLabel  drop-down list. For more information, see
Create and manage API tags.

Not e Not e A tag can be up to 20 characters in length and can
contain letters, digits, and underscores (_). You can set at most
five tags for an API.

Parameter Description
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Descript ionDescript ion
The description of the API. The description can be up to 2,000
characters in length.

Dest inat ion FolderDest inat ion Folder

The folder in which you want to store the API. You can select a business
process from the drop-down list. After you select a business process, a
folder is generated under the business process and the API is stored in
the folder. The default folder is in the format of Business
Processes/Business process name/API, such as Business Processes/cesh
i/API.

Parameter Description

4. Click Det ermineDet ermine.

Configure the APIConfigure the API
1. Double-click the API in the API list . On the tab that appears, set  the Dat asource T ypeDat asource T ype,

Dat asource NameDat asource Name, and T able NameT able Name parameters in the Select  T ableSelect  T able sect ion.

Not eNot e

Before you select  a table for an API, you must configure a data source in Data
Integration. You can enter a table name in the Table Name field to search for the table
that you want to use.

After you create an API, the API configuration tab appears. Then, you can select  a table
for the API.

2. In the Environment  Conf igurat ionEnvironment  Conf igurat ion sect ion, set  the MemoryMemory and Funct ion T imeoutFunct ion T imeout  parameters.

Not e Not e We recommend that you set  the Function Timeout parameter to a value equal to
or less than 10000 for a shared resource group and 30000 for an exclusive resource group for
DataService Studio.

3. In the Select  Paramet ersSelect  Paramet ers sect ion, set  the request  and response parameters for the API.
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After you select  a table in the Select  Table sect ion, all f ields in the table appear in the SelectSelect
Paramet ersParamet ers sect ion. In the Set  as Req ParamSet  as Req Param column, select  the check boxes of the fields that
you want to specify as request  parameters. In the Set  as Resp ParamSet  as Resp Param column, select  the check
boxes of the fields that you want to specify as response parameters.

To sort  the data that the API returns based on a specific f ield, f ind the field and click AddAdd in the
Add to field sort  column to add the field to the Sort  f ieldSort  f ield sect ion.

The sort ing feature allows you to specify the fields based on which the data that the API returns is
sorted. A field with a smaller sequence number in the Sort  f ield sect ion has a higher priority in
sort ing. You can click Move upMove up or Move downMove down to adjust  the sequence of a field. You can specify
the sort ing mode for each field by select ing Ascending orderAscending order or Descending orderDescending order in the Sort
column.

4. In the right-side navigation pane, click the Request  ParamRequest  Param tab. In the Request  Param panel, set
the parameters as required.

Not eNot e

Before you preview the result , you must configure the information such as the example
value, default  value, and descript ion for each request  parameter of the API.

To improve the match efficiency, specify an indexed field as a request  parameter.
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Parameter Description

Paramet er NameParamet er Name
The name of the request parameter. The name can be up to 64
characters in length, and can contain letters, digits, underscores (_),
and hyphens (-). The name must start with a letter.

Bound FieldBound Field By default, the information cannot be changed.

Paramet er T ypeParamet er T ype
The type of the request parameter. Valid values: ST RINGST RING, INTINT , LONGLONG,
FLOATFLOAT , DOUBLEDOUBLE, and BOOLEANBOOLEAN.

Paramet er Posit ionParamet er Posit ion

The posit ion of the request parameter. Valid values: QUERYQUERY  and BODYBODY .

Not e Not e If you set the Parameter Posit ion parameter to BODYBODY
for one or more request parameters, you must set the Cont ent -Cont ent -
T ypeT ype parameter to define the format of the request parameters in
the request body.

Valid values of the Cont ent -T ypeCont ent -T ype parameter:

application/json;charset=utf-8: the JSON format.

application/xml;charset=utf-8: the XML format.

application/x-www-form-urlencoded;charset=utf-8: the
FORM format.
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Operat orOperat or

The operator that is used to associate or compare the value of the
request parameter with the value that you specify. You can select one
of the following operators:

EqualEqual: The value of the request parameter is equal to the specified
value.

LIKELIKE: The value of the request parameter matches the specified
pattern.

ININ: The value of the request parameter is in the specified range.

NOT  INNOT  IN: The value of the request parameter is out of the specified
range.

NOT  LIKENOT  LIKE: The value of the request parameter does not match the
specified pattern.

!=!= : The value of the request parameter is not equal to the specified
value.

>> : The value of the request parameter is greater than the specified
value.

<< : The value of the request parameter is less than the specified
value.

> => = : The value of the request parameter is greater than or equal to
the specified value.

< =< = : The value of the request parameter is less than or equal to the
specified value.

Not e Not e If you set the Dat asource T ypeDat asource T ype parameter to T ableT able
St oreSt ore in the Select  T ableSelect  T able section, you can set the Operat orOperat or
parameter only to EqualEqual.

RequiredRequired Specifies whether the request parameter is required.

Example ValueExample Value The example value of the request parameter.

Def ault  ValueDef ault  Value The default value of the request parameter.

Descript ionDescript ion The description of the request parameter.

Parameter Description

5. In the right-side navigation pane, click the Response ParamResponse Param tab. In the Response Param panel, set
the parameters as required.
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Parameter Description

Paramet er NameParamet er Name
The name of the response parameter. The name can be up to 64
characters in length, and can contain letters, digits, underscores (_),
and hyphens (-). The name must start with a letter.

Bound FieldBound Field By default, the information cannot be changed.

Paramet er T ypeParamet er T ype
The type of the response parameter. Valid values: ST RINGST RING, INTINT , LONGLONG,
FLOATFLOAT , DOUBLEDOUBLE, and BOOLEANBOOLEAN.

Example ValueExample Value The example value of the response parameter.

Descript ionDescript ion The description of the response parameter.

You can select  Paginat ionPaginat ion in the Advanced Set t ingsAdvanced Set t ings sect ion.

Select  Pagination based on your needs, and take note of the following items:

If you do not select  Paginat ionPaginat ion, the API returns up to 2,000 records.

If  the API returns more than 2,000 records, we recommend that you select  Paginat ionPaginat ion.

The following common parameters are available when you select  Pagination:

Common request  parameters

pageNum: the page number of the page to return.

pageSize: the number of entries to return on each page.

Common response parameters

pageNum: the page number of the returned page.

pageSize: the number of entries returned on each page.

totalNum: the total number of returned entries.
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Not e Not e Request  parameters are optional for an API. If  you do not specify request
parameters for an API, you must select  Paginat ionPaginat ion.

6. Configure a filter.

If  you need to process the request  parameters of an API or process the results returned by an API,
you can configure a filter for the API by performing the following steps: In the right-side navigation
pane, click Filt erFilt er. In the Filter panel, select  Use Pre-f ilt erUse Pre-f ilt er or Use Post -f ilt erUse Post -f ilt er based on your needs.
After you specify the Funct ion T ypeFunct ion T ype parameter, select  one or more functions from the drop-
down list  next  to the Use Pre-filter or Use Post-filter check box. If  you select  mult iple functions, the
functions are used to process parameters based on the sequence in which they are selected. Then,
you can click Preview Responses Ret urned by API Operat ionPreview Responses Ret urned by API Operat ion and check whether the processing
results of the selected functions meet your expectations. For more information about how to
create and use a filter, see Create an Aviator function and use the Aviator function as a filter and
Create and use Python functions as a filter.

Not eNot e

If you want to use a Python function as a filter, you must act ivate DataWorks
Professional Edit ion or a more advanced edit ion and use the shared resource group for
DataService Studio.

If  you want to use an Aviator function as a filter, all DataWorks edit ions are supported,
but you must use an exclusive resource group for DataService Studio.

If  the function that you want to use is not available in the drop-down list , check
whether the function is published. If  the function is not published, publish the function.
Alternatively, you can create and publish a new function. For more information, see
Publish a function.

7. Configure a resource group for DataService Studio.
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i. In the right-side navigation pane, click the Resource GroupResource Group tab. Select  Exclusive ResourceExclusive Resource
Group f or Dat aService St udioGroup f or Dat aService St udio or Shared Resource Group f or Dat aService St udioShared Resource Group f or Dat aService St udio for
the SchemeScheme parameter. If  you select  Exclusive Resource Group f or Dat aService St udioExclusive Resource Group f or Dat aService St udio,
select  an exclusive resource group from the drop-down list . If  you select  Shared ResourceShared Resource
Group f or Dat aService St udioGroup f or Dat aService St udio, you do not need to select  a shared resource group.
DataWorks automatically manages the shared resource group.

Not e Not e If  the exclusive resource group that you want to use is not displayed in the
drop-down list , log on to the DataWorks console and associate the exclusive resource
group with your workspace.

8. Click the  icon in the toolbar. After the API is saved, the selected resource group takes effect

during the test.

After the API is configured, you can test  it . For more information, see Test  an API.

After the test  succeeds, click SubmissionSubmission in the upper-right corner.

In the right-side navigation pane of the API configuration tab, click VersionVersion. Find the API version
that you want to publish and click Applicat ion f or publicat ionApplicat ion f or publicat ion in the Act ions column to go to
the application page. You can use the default  application type and enter the reason for the
application. Then, submit  the application.

Not e Not e If  you have defined an approval policy in DataWorks Approval Center, the API must
be approved through the approval process before the API can be published. For more
information, see Overview.

After the API is published, the configuration of the resource group for DataService Studio takes
effect  when the API is called.

On the Service DevelopmentService Development  tab, you can find the registered API in the left-side navigation pane
and manage the API. For example, you can clone or delete the API. On the Service ManagementService Management
tab, you can find the published API in the API list  and view the details of the published API. For
more information, see View, delete, move, and clone an API.

Switch from the codeless UI to the code editorSwitch from the codeless UI to the code editor
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On the configuration tab of an API, you can switch from the codeless UI to the code editor.

1. In the Service DevelopmentService Development  pane, click the business process to which the required API belongs.

2. Double-click the required API. The configuration tab of the API appears.

3. Click the  icon in the toolbar.

4. In the message that appears, click OKOK. Then, you can view the SQL statements of the API in the EditEdit
query SQLquery SQL sect ion.

Not iceNot ice

DataService Studio allows you to switch only from the codeless UI to the code editor.

After you switch from the codeless UI to the code editor, you cannot switch back to the
codeless UI.

To meet the personalized query requirements of advanced users, DataService Studio provides a code
editor that you can use to customize the SQL statements of APIs. The code editor allows you to use
table join queries, complex queries, and aggregate functions. This topic describes how to create an API
in the code editor.

PrerequisitesPrerequisites
A data source is configured on the Dat a SourceDat a Source page. For more information, see Configure a data
source.

Create an APICreate an API
1. 

2. In the Service DevelopmentService Development  pane, move the pointer over the  icon and choose Creat e APICreat e API > >

Generat e APIGenerat e API.

You can also select  a business process, right-click APIAPI, and then choose Creat e APICreat e API >  > Generat eGenerat e
APIAPI.

3. In the Generat e APIGenerat e API dialog box, set  the parameters that are described in the following table.

4.1.1.4. Create an API in the code editor4.1.1.4. Create an API in the code editor
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Parameter Description

API ModeAPI Mode
The mode that is used to create the API. Valid values: Wiz ard ModeWiz ard Mode and
Script  ModeScript  Mode. In this example, select Script  ModeScript  Mode.

SQL ModeSQL Mode

The SQL mode. Valid values:

Basic SQLBasic SQL: Use basic SQL statements to implement the query logic. This
mode provides the SQL capability the same as that in earlier versions.

Advanced SQLAdvanced SQL: Use SQL statements with MyBatis tags to implement the
query logic. This mode supports the following tag types: if, choose,
when, otherwise, trim, foreach, and where.

API NameAPI Name
The name of the API. The name must be 4 to 50 characters in length, and can
contain letters, digits, and underscores (_). The name must start with a
letter.

API Pat hAPI Pat h The path of the API, such as /user.
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Prot ocolProt ocol

The protocol used by the API. Valid values: HT T PHT T P and HT T PSHT T PS.

If you want to call the API by using HTTPS, you must bind an independent
domain name to the API in the API Gateway console after the API is published
to API Gateway. You must also upload an SSL certificate in the API Gateway
console. For more information, see Enable HTTPS for an API operation.

Request  Met hodRequest  Met hod

The request method. Valid values: GETGET  and POSTPOST .

Not e Not e If you select GETGET  for the Request  Met hodRequest  Met hod parameter, you
can select only QUERYQUERY  for the Paramet er Posit ionParamet er Posit ion parameter. If you
select POSTPOST  for the Request Method parameter, you can select QUERYQUERY
or BODYBODY  for the Paramet er Posit ionParamet er Posit ion parameter.

Response Cont entResponse Cont ent
T ypeT ype

The format of the data returned by the API. Set the value to JSONJSON.

Visible RangeVisible Range

The range of users to whom the API is visible. Valid values:

Work SpaceWork Space: The API is visible to all members in the current workspace.

Privat ePrivat e: The API is visible only to its owner, and permissions on the API
cannot be granted to other members.

Not e Not e If you set this parameter to Private, other members in the
workspace cannot view the API in the API list.

LabelLabel

Select tags from the LabelLabel  drop-down list. For more information, see Create
and manage API tags.

Not e Not e A tag can be up to 20 characters in length, and can contain
letters, digits, and underscores (_). You can add at most five tags to an
API.

Descript ionDescript ion
The description of the API. The description can be up to 2,000 characters in
length.

Dest inat ion FolderDest inat ion Folder The folder that stores the API.

Parameter Description

4. Click Det ermineDet ermine.

Configure the APIConfigure the API
1. Double-click the API in the API list . On the tab that appears, set  the Dat asource T ypeDat asource T ype and

Dat asource NameDat asource Name parameters in the Select  T ableSelect  T able sect ion.
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Not e Not e A data source must be selected first , and table join queries are supported only in
the same data source.

2. In the Environment  Conf igurat ionEnvironment  Conf igurat ion sect ion, set  the MemoryMemory and Funct ion T imeoutFunct ion T imeout  parameters.

Not eNot e

3. In the Edit  query SQLEdit  query SQL sect ion, enter an SQL statement for querying data.

If  you set  the SQL Mode parameter to Basic SQLBasic SQL, you can enter only a basic SQL statement.

Not e Not e The SELECT statement specifies the parameters that the API returns. The WHERE
clause specifies the request  parameters of the API. You must use ${} to interpolate a request
parameter.

Follow these rules when you enter an SQL statement:

Single-table queries, table join queries, and nested queries are supported in the same data
source.

The SQL statement must meet the following requirements:

You can enter only one SQL statement.

An SQL comment is not allowed.

Only the SELECT statement is supported. Other statements such as INSERT, UPDATE, or
DELETE are not supported.

The  SELECT \*  statement is not supported. You must specify the columns to be queried.

${param} cannot be enclosed in single quotation marks (' '). For example,  '${id}'  or  'ab
c${xyz}123'  is not allowed. If  necessary, you can use  concat('abc', ${xyz}, '123') 
instead.

Parameters cannot be configured as optional.
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If  the name of a column that the SELECT statement specifies has a table prefix, such as
t.name, you must set  an alias for the corresponding response parameter. For example, you can
specify t .name as name.

If you use an aggregate function, such as min, max, sum, or count, you must set  an alias for the
corresponding response parameter. For example, you can specify  sum(num) as total\_num .

${param} in the SQL statement, including ${param} in strings, is regarded as request  parameters
and replaced. If  an escape character (\) is placed before ${param}, ${param} is processed as a
common string.

If  you set  the SQL Mode parameter to Advanced SQLAdvanced SQL, you can enter an SQL statement with
MyBatis tags.

The Advanced SQL mode supports the following types of tags: if, choose, when, otherwise, trim,
foreach, and where. You can use SQL statements with MyBatis tags to implement complex query
logic, such as null parameter checking, cyclic traversal over mult iple values, dynamic queries,
dynamic sort ing, and aggregate analysis. For more information about sample code for common
scenarios, see Sample code for the advanced SQL syntax used for creating an API in script mode.

4. In the right-side navigation pane, click the Request  ParamRequest  Param tab. In the Request  Param panel, set
the parameters described in the following table as required.

If  you set  the SQL Mode parameter to Advanced SQLAdvanced SQL, you must manually add all request
parameters that are specified in the SQL statement to the parameter list . This ensures that the
parameters that are described in the API details are consistent with the parameters that are used.

Not eNot e

Before you preview the result , you must configure the information such as the example
value, default  value, and descript ion for each request  parameter of the API.

To improve the match efficiency, specify an indexed field as a request  parameter.
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Parameter Description

Paramet er NameParamet er Name
The name of the request parameter. The name can be up to 64
characters in length, and can contain letters, digits, underscores (_),
and hyphens (-). The name must start with a letter.

Paramet er T ypeParamet er T ype
The data type of the request parameter. Valid values: ST RINGST RING, INTINT ,
LONGLONG, FLOATFLOAT , DOUBLEDOUBLE, and BOOLEANBOOLEAN.

Paramet er Posit ionParamet er Posit ion

The posit ion of the request parameter. Valid values: QUERYQUERY  and BODYBODY .

Not e Not e If you set the Paramet er Posit ionParamet er Posit ion parameter to
BODYBODY  for one or more request parameters, you must set the
Cont ent -T ypeCont ent -T ype parameter to define the format of the request
parameters in the request body.

Valid values of Cont ent -T ypeCont ent -T ype:

application/json; charset=utf-8: the JSON format.

application/xml; charset=utf-8: the XML format.

application/x-www-form-urlencoded; charset=utf-8: the
FORM format.

RequiredRequired Specifies whether the request parameter is required.

Example ValueExample Value The example value of the request parameter.

Def ault  ValueDef ault  Value The default value of the request parameter.

Descript ionDescript ion The description of the request parameter.

5. In the right-side navigation pane, click the Response ParamResponse Param tab. In the Response Param panel, set
the parameters as required.

If  you set  the SQL Mode parameter to Advanced SQLAdvanced SQL, you must manually add all response
parameters that are specified in the SQL statement to the parameter list . This ensures that the
parameters that are described in the API details are consistent with the parameters that are used.
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Parameter Description

Paramet er NameParamet er Name
The name of the response parameter. The name can be up to 64
characters in length, and can contain letters, digits, underscores (_),
and hyphens (-). The name must start with a letter.

Paramet er T ypeParamet er T ype
The data type of the response parameter. Valid values: ST RINGST RING, INTINT ,
LONGLONG, FLOATFLOAT , DOUBLEDOUBLE, and BOOLEANBOOLEAN.

Example ValueExample Value The example value of the response parameter.

Descript ionDescript ion The description of the response parameter.

You can select  Paginat ionPaginat ion in the Advanced Set t ingsAdvanced Set t ings sect ion.

Select  Pagination based on your needs, and take note of the following items:

If you do not select  Paginat ionPaginat ion, the API returns up to 2,000 records.

If  the API returns more than 2,000 records, we recommend that you select  Paginat ionPaginat ion.

Not e Not e If  you select  Paginat ionPaginat ion in the Response ParamResponse Param panel, the number of records to
return is subject  to the pagination sett ings. Even if  you set  a limit  for the number of records to
return in the Edit  query SQLEdit  query SQL sect ion, this limit  does not take effect.

The following common parameters are displayed when you select  Pagination:

Common request  parameters

pageNum: the number of the page to return.

pageSize: the number of entries to return on each page.
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Common response parameters

pageNum: the number of the page to return.

pageSize: the number of entries returned on each page.

totalNum: the total number of entries returned.

Not e Not e Request  parameters are optional for an API. If  you do not specify request
parameters for an API, you must select  Paginat ionPaginat ion.

6. Configure a filter.

If  you need to process the request  parameters of an API or process the results returned by an API,
you can configure a filter for the API by performing the following steps: In the right-side navigation
pane, click Filt erFilt er. In the Filter panel, select  Use Pre-f ilt erUse Pre-f ilt er or Use Post -f ilt erUse Post -f ilt er based on your needs.
After you specify the Funct ion T ypeFunct ion T ype parameter, select  one or more functions from the drop-
down list  next  to the Use Pre-filter or Use Post-filter check box. If  you select  mult iple functions, the
functions are used to process parameters based on the sequence in which they are selected. Then,
you can click Preview Responses Ret urned by API Operat ionPreview Responses Ret urned by API Operat ion and check whether the processing
results of the selected functions meet your expectations. For more information about how to
create and use a filter, see Create an Aviator function and use the Aviator function as a filter and
Create and use Python functions as a filter.

Not eNot e

If you want to use a Python function as a filter, you must act ivate DataWorks
Professional Edit ion or a more advanced edit ion and use the shared resource group for
DataService Studio.

If  you want to use an Aviator function as a filter, all DataWorks edit ions are supported,
but you must use an exclusive resource group for DataService Studio.

If  the function that you want to use is not available in the drop-down list , check
whether the function is published. If  the function is not published, publish the function.
Alternatively, you can create and publish a new function. For more information, see
Publish a function.
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7. Configure a resource group for DataService Studio.

i. In the right-side navigation pane, click the Resource GroupResource Group tab. In the panel that appears,
select  Exclusive Resource Group f or Dat aService St udioExclusive Resource Group f or Dat aService St udio or Shared Resource Group f orShared Resource Group f or
Dat aService St udioDat aService St udio for the SchemeScheme parameter. If  you select  Exclusive Resource GroupExclusive Resource Group
f or Dat aService St udiof or Dat aService St udio, select  an exclusive resource group from the drop-down list . If  you
select  Shared Resource Group f or Dat aService St udioShared Resource Group f or Dat aService St udio, you do not need to select  a
shared resource group. DataWorks automatically manages the shared resource group.

Not e Not e If  you cannot select  an exclusive resource group from the drop-down list , log
on to the DataWorks console and associate the exclusive resource group with your
workspace.

8. Click the  icon in the toolbar. After the API is saved, the selected resource group takes effect

during the test.

After the API is configured, you can test  it . For more information, see Test  an API.
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After the test  succeeds, click SubmissionSubmission in the upper-right corner.

In the right-side navigation pane of the API configuration tab, click VersionVersion. Find the API version
that you want to publish and click Applicat ion f or publicat ionApplicat ion f or publicat ion in the Act ions column to go to
the application page. You can use the default  application type and enter the reason for the
application. Then, submit  the application.

Not e Not e If  you have defined an approval policy in DataWorks Approval Center, the API must
be approved through the approval process before the API can be published. For more
information, see Overview.

After the API is published, the configuration of the resource group for DataService Studio takes
effect  when the API is called.

On the Service DevelopmentService Development  tab, you can find the registered API in the left-side navigation pane
and manage the API. For example, you can clone or delete the API. On the Service ManagementService Management
tab, you can find the published API in the API list  and view the details of the published API. For
more information, see View, delete, move, and clone an API.

DataService Studio allows you to create an API in script  mode. The script  mode supports the basic SQL
syntax and advanced SQL syntax. The advanced SQL syntax supports the following types of tags that
comply with the MyBatis framework: if, choose, when, otherwise, trim, foreach, and where. You can use
the advanced SQL syntax to implement complex query logic, such as null value check, traverse for
mult iple values, dynamic query for tables, dynamic sort ing, and aggregate query. This topic provides
sample code for the advanced SQL syntax used in some common scenarios.

Example 1: Sort return results based on table fields by usingExample 1: Sort return results based on table fields by using
conditionsconditions

select col01,col02
from table_name
<choose>
    <when test='var == 1'>
    order by col01
    </when>
    <when test='var == 2'>
    order by col02
    </when>
    <when test='var == 3'>
    order by col01,col02
    </when>
    <when test='var == 4'>
    order by col02,col01
    </when>
</choose>

Example 2: Query data from multiple tables by using conditionsExample 2: Query data from multiple tables by using conditions

4.1.1.5. Sample code for the advanced SQL syntax used4.1.1.5. Sample code for the advanced SQL syntax used

for creating an API in script modefor creating an API in script mode
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select col01
from
<choose>
 <when test='var == 1'>
 table_name01
 </when>
 <when test='var == 2'>
 table_name02
 </when>
</choose>

Example 3: Determine whether to retain the WHERE clause based onExample 3: Determine whether to retain the WHERE clause based on
whether the values of fields are null (query logic when requestwhether the values of fields are null (query logic when request
parameters are optional)parameters are optional)

SELECT id, name, code
FROM table_name
<where>
    <if test='list!=null'>
    code in
        <foreach collection="list" open="(" close=")" separator="," item="code_num">
        ${code_num}
        </foreach>
    </if>
</where>

You can register exist ing APIs in DataService Studio to centrally manage, publish, and integrate the APIs.
This topic describes how to register and configure an exist ing API.

Register an APIRegister an API
If  you have no APIs, you must create an API. For more information, see Create an API in the codeless UI.

1. 

2. In the Service DevelopmentService Development  pane, move the pointer over the  icon and choose New API >

Regist er APIRegist er API.

You can also click a business process, right-click APIAPI, and then choose New APINew API >  > Regist er APIRegist er API.

3. In the Regist er APIRegist er API dialog box, set  the parameters as required.

4.1.2. Register an API4.1.2. Register an API
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Parameter Description

API NameAPI Name
The name of the API. The name must be 4 to 50 characters in length, and can
contain letters, digits, and underscores (_). It  must start with a letter.

API Pat hAPI Pat h

The path of the API, such as /user.

Not e Not e The path can be up to 200 characters in length, and can
contain letters, digits, underscores (_), and hyphens (-). It  must start
with a forward slash (/).

Prot ocolProt ocol

The protocol used by the API. Valid values: HT T PHT T P and HT T PSHT T PS.

If you need to call the API by using HTTPS, you must bind an independent
domain name to the API in the API Gateway console after the API is published
to API Gateway. In addition, you must upload an SSL certificate in the API
Gateway console. For more information, see Enable HTTPS for an API
operation.

Request  Met hodRequest  Met hod
The request method used by the API. Valid values: GETGET , POSTPOST , PUTPUT , and
DELET EDELET E.
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Response Cont entResponse Cont ent
T ypeT ype

The format of the data returned by the API. Valid values: JSONJSON and XMLXML.

Visible RangeVisible Range

The range of users to whom the API is visible. Valid values:

Work SpaceWork Space: The API is visible to all members in the current workspace.

Privat ePrivat e: The API is visible only to its owner, and permissions on the API
cannot be granted to other members.

Not e Not e If you set this parameter to Private, other members in the
workspace cannot view the API in the API list.

LabelLabel

The tags to be added to the API.

Not e Not e A tag can be up to 20 characters in length, and can contain
letters, digits, and underscores (_). You can set at most five tags for an
API.

Descript ionDescript ion
The description of the API. The description can be up to 2,000 characters in
length.

Dest inat ion FolderDest inat ion Folder The folder that stores the API.

Parameter Description

4. Click OKOK.

Configure the APIConfigure the API
1. Double-click the registered API. On the configuration tab of the API, set  the parameters as required

in the Def ine Backend ServiceDef ine Backend Service sect ion.

Parameter Description

HostHost
The host of the registered API. The hostname must start with http:// or
https://, and cannot contain the path.

Pat hPat h

The path of the registered API. The path can contain parameters that are
enclosed in brackets []. Example: /user/[userid].

In the next step, parameters that are defined in the Path parameter are
automatically added to the request parameter list.
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Back-end ServiceBack-end Service
T imeoutT imeout

The timeout period of the backend service.

Parameter Description

2. In the Def ine Request  Paramet ersDef ine Request  Paramet ers sect ion, set  the parameters as required.

Parameter or
section

Description

RequestRequest
Paramet ersParamet ers

You can click Add Paramet erAdd Paramet er to add a request parameter for the API.

For each request parameter, you can set the Paramet er Posit ionParamet er Posit ion field to QUERYQUERY ,
HEADHEAD, or BODYBODY . The valid values of the Parameter Posit ion field vary based on the
request method that is used by the API. Select one from the valid values that are
displayed.

Const antConst ant
Paramet ersParamet ers

Constant parameters have fixed values and are invisible to API callers. The
constant parameters do not need to be specified during an API call. However, the
backend service receives the defined constant parameters and their values in each
API call.

The constant parameters are applicable when you need to fix the value of a
parameter or hide the parameter from API callers.

Request  BodyRequest  Body
Descript ionDescript ion

This parameter is displayed only if you set the Request Method parameter to
POSTPOST  or PUTPUT .

In the Request Body Description parameter, you can enter the body description in
the JSON or XML format. This way, you can provide an example of the request
body for API callers to determine the format of the request body.

3. In the Def ine Response Cont entDef ine Response Cont ent  sect ion, set  the Correct  Response ExampleCorrect  Response Example and ErrorError
Response ExampleResponse Example parameters. These examples are references for API callers to write the code
for parsing the results of the API.

4. In the Def ine Error CodesDef ine Error Codes sect ion, set  the Error CodeError Code, Error MessageError Message, and Solut ionSolut ion parameters
to define an error code. The information helps API callers diagnose the causes of the error.

5. Click the  icon in the toolbar.

After the API is configured, you can test  it . For more information, see Test  an API.

After the test  succeeds, click SubmissionSubmission in the upper-right corner.
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In the right-side navigation pane of the API configuration tab, click VersionVersion. Find the API version
that you want to publish and click Applicat ion f or publicat ionApplicat ion f or publicat ion in the Act ions column to go to
the application page. You can use the default  application type and enter the reason for the
application. Then, submit  the application.

Not e Not e If  you have defined an approval policy in DataWorks Approval Center, the API must
be approved through the approval process before the API can be published. For more
information, see Overview.

After the API is published, the configuration of the resource group for DataService Studio takes
effect  when the API is called.

On the Service DevelopmentService Development  tab, you can find the registered API in the left-side navigation pane
and manage the API. For example, you can clone or delete the API. On the Service ManagementService Management
tab, you can find the published API in the API list  and view the details of the published API. For
more information, see View, delete, move, and clone an API.

This topic describes how to test  an API that is being developed or has been published.

Test an API that is being developedTest an API that is being developed
You can test  an API that is being developed on the Service DevelopmentService Development  tab. Before you perform
such a test, create or register an API.

1. 

2. On the Service DevelopmentService Development  tab, double-click the target API in the API list .

3. On the configuration tab of the API, click T estT est  in the upper-right corner.

4. In the T est  APIsT est  APIs dialog box, click T estT est  to send an API request.

The request  and response details appear on the right. If  the API fails the test, check the error
message, modify the API sett ings, and then test  the API again.

You can select  Save t he correct  response example aut omat icallySave t he correct  response example aut omat ically as required.

The system automatically generates sample failure responses and error codes when it  tests an
API. However, the system does not automatically generate sample success responses.

To allow the system to save the success test  result  as a sample success response, you must
select  Save t he correct  response example aut omat icallySave t he correct  response example aut omat ically before you perform the test. If
the response contains sensit ive data that must be de-identified, you can manually edit  the
response.

The sample success response is an important reference for API callers, and therefore must be
configured.

The Call Latency value is the latency of the current API request, which is used to evaluate the API
performance. If  the latency is long, consider optimizing the database.

Test an API that has been publishedTest an API that has been published

4.2. Test an API4.2. Test an API
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You can test  an API that has been published on the Service ManagementService Management  tab. Before you perform
such a test, publish an API. For more information, see Publish an API.

1. On the Service DevelopmentService Development  tab, click the Service ManagementService Management  tab in the upper-right corner.

2. In the left-side navigation pane, click T est  APIsT est  APIs.

3. Select  the API to be tested from the drop-down list , and set  all the request  parameters of the API.

4. Click T estT est . The request  and response details appear on the right.

Not e Not e On the T est  APIsT est  APIs page, you can only test  published APIs, but not update sample
success responses for APIs.

This topic describes how to publish an API that is created or registered in DataService Studio to API
Gateway and publish the API to Alibaba Cloud Marketplace.

PrerequisitesPrerequisites
API Gateway is act ivated.

ContextContext
API Gateway provides API lifecycle management services, including API publishing, management,
maintenance, and monetization. It  provides a simple, fast, cost-effect ive, and low-risk service for you
to aggregate microservices, separate the frontend from the backend, integrate systems, and provide
features and data to partners and developers. For more information, see What is API Gateway?.

You can publish APIs that are created or registered in DataService Studio to API Gateway, on which you
can perform a variety of management operations. For example, you can manage permissions, configure
bandwidth thrott ling, configure access control, and measure usage for APIs. After you create or
register APIs in DataService Studio, you must publish the APIs to API Gateway before the APIs can be
called by other users or in your own applications. DataService Studio is integrated with API Gateway to
allow you to publish APIs to API Gateway with a few clicks.

Publish an API to API GatewayPublish an API to API Gateway
1. 

2. On the Service DevelopmentService Development  tab, double-click the API that you want to publish in the API list .

3. On the configuration tab of the API, click the  icon in the toolbar.

4.3. Publish an API4.3. Publish an API
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After the API is configured, you can test  it . For more information, see Test  an API.

The system creates a group in API Gateway with the same name as the API group in DataService
Studio to which the API belongs, and publishes the API to this group.

4. After the test  succeeds, click SubmissionSubmission in the upper-right corner.

In the right-side navigation pane of the API configuration tab, click VersionVersion. Find the API version
that you want to publish and click Applicat ion f or publicat ionApplicat ion f or publicat ion in the Act ions column to go to
the application page. Use the default  application type Publish dat a service APIPublish dat a service API and enter the
reason for the application in the Reason f or applicat ionReason f or applicat ion field. Then, click Apply f or permissionApply f or permission
to submit  the application.

Not e Not e If  you have defined an approval policy in DataWorks Approval Center, the API must
be approved through the approval process before the API can be published. For more
information, see Overview.

5. After the application is approved, click VersionVersion in the right-side navigation pane of the API
configuration tab. Find the approval record and click PublishPublish in the Act ions column.

After the API is published, you can go to the API Gateway console to view API details or configure
bandwidth thrott ling and access control for the API.

If  you need to call the API in your own application, create the application and authorize the application
to use the API in the API Gateway console. Then, call the API in your application by signing the API
request  with the AppKey and AppSecret. For more information, see Call an API. API Gateway also
provides SDKs for mainstream programming languages. You can use the SDKs to integrate APIs with
your application. For more information, see SDK downloading and usage guide.

Publish an API to Alibaba Cloud MarketplacePublish an API to Alibaba Cloud Marketplace
The API sector of Alibaba Cloud Marketplace provides thousands of API products in the following
categories: f inance, AI, e-commerce, transportat ion and geography, living services, corporate
management, and public affairs. Alibaba Cloud Marketplace provides a platform in which you can
monetize your data.

After you publish APIs that are created or registered in DataService Studio to API Gateway, you can
publish them to Alibaba Cloud Marketplace with a few clicks. This is an easy way to achieve financial
gains for your enterprise.

Before you publish an API to Alibaba Cloud Marketplace, you must register with Alibaba Cloud
Marketplace as an independent software vendor (ISV).

Not e Not e Only enterprise users can register with Alibaba Cloud Marketplace as an ISV.

1. Log on to the ISV portal of Alibaba Cloud Marketplace.

2. In the left-side navigation pane, click List ingList ing.

3. Click Creat e ProductCreat e Product .

4. On the Access Inf ormat ionAccess Inf ormat ion page, set  the parameters as required.

This topic describes how to authorize access to an API, view the APIs that you are authorized to access,
and view the APIs that you authorize others to access.

4.4. Authorize access to an API4.4. Authorize access to an API
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PrerequisitesPrerequisites
You can unpublish, authorize access to, or change the protocols of APIs only after the APIs are
published. For more information, see Publish an API.

Go to the Manage APIs pageGo to the Manage APIs page
1. Log on to the DataWorks console.

2. In the left-side navigation pane, click WorkspacesWorkspaces.

3. After you select  the region where the required workspace resides, f ind the workspace and click
Dat aService St udioDat aService St udio.

4. Click Service ManagementService Management  in the upper-right corner. The APIs of  PublishedAPIs of  Published tab of the ManageManage
APIsAPIs page appears.

Authorize access to an APIAuthorize access to an API
1. On the APIs of  PublishedAPIs of  Published tab, find the required API and click Aut horizeAut horize.

2. In the API Aut horizat ionAPI Aut horizat ion dialog box, set  the parameters as required.

Parameter Description

API NameAPI Name
The name of the API to which you want to authorize access. You
cannot change the value.
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T enant  Account  IDT enant  Account  ID
The ID of the Alibaba Cloud account to which you want to grant
the permissions to call the API. You can go to the AccountAccount
ManagementManagement  page to view the account ID.

Aut horiz ed WorkspaceAut horiz ed Workspace
The name of the workspace to which you want to grant the
permissions to call the API. You can select a workspace under the
current Alibaba Cloud account from the drop-down list.

Validit y PeriodValidit y Period

The validity period of the permissions to call the API. Valid values:
Limit edLimit ed and Unlimit edUnlimit ed.

Limit edLimit ed: specifies that the authorized user has the permissions
to call the API before the specified expiration date.

Unlimit edUnlimit ed: specifies that the authorized user can permanently
call the API.

Parameter Description

3. Click OKOK.

On the APIs of  PublishedAPIs of  Published tab, you can also perform the following operations:

Find the required API and click UnpublishUnpublish. In the Unpublish APIUnpublish API message, click OKOK to unpublish
the API.

Not eNot e

If you unpublish or delete an API after you authorize a workspace to access the API,
the API can no longer be called by the workspace.

If  you publish an API again after you unpublish or modify the API, you must authorize
access to the API again.

Find the required API and click T estT est  to test  the API on the T est  APIsT est  APIs page. For more information,
see Test  an API.

Find the required API, move the pointer over MoreMore and select  Change Prot ocolChange Prot ocol. In the ChangeChange
Prot ocolProt ocol dialog box, change the protocol used by the API and click OKOK.

Not eNot e

If you deselect  a protocol, the API can no longer be called by using this protocol. Use
caution when you perform this operation.

The protocol change takes effect  in real t ime.

View the APIs that you are authorized to accessView the APIs that you are authorized to access
On the Manage APIsManage APIs page, click the Aut horized t o UseAut horized t o Use tab to view the APIs that you are authorized
to access.

You can perform the following operations on the APIs that you are authorized to access:

Find the required API and click T estT est  to test  the API on the T est  APIsT est  APIs page. For more information, see
Test  an API.

Find the required API and click Delet eDelet e. In the Delet e aut horizedDelet e aut horized message, click OKOK to remove your
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permissions on the API.

View the APIs that you authorize others to accessView the APIs that you authorize others to access
On the Manage APIsManage APIs page, click the Aut horize Ot hers t o UseAut horize Ot hers t o Use tab to view the APIs that you
authorize others to access.

You can perform the following operations on the APIs that you authorize others to access:

Find the required API and click T estT est  to test  the API on the T est  APIsT est  APIs page. For more information, see
Test  an API.

Find the required API and click ManageManage. In the Aut horizat ionAut horizat ion dialog box, revoke or modify the
permissions of a workspace on the API.

This topic describes how to call an API after the API is published to API Gateway.

PrerequisitesPrerequisites
An API is published to API Gateway. For more information, see Publish an API.

The following condit ions are met:

The parameter definit ion of the API is obtained.

The AppKey and AppSecret  of the application that needs to call the API are obtained. For more
information.

The application is authorized to call the API. For more information, see Authorize an application to
call an API operation.

ContextContext
API Gateway allows you to authorize access to APIs and use SDKs to integrate APIs with applications.
You can authorize your own account, a user in your enterprise, or a third party to call APIs.

ProcedureProcedure
1. Obtain the API documentation.

The method of obtaining the API documentation varies depending on how you obtain the API. You
can obtain an API in one of the following ways:

Purchase the API in Alibaba Cloud Marketplace. For more information about the APIs that you
have purchased, log on to the Alibaba Cloud Marketplace console.

Obtain the authorization from the independent software vendor (ISV) for calling the API. For
more information about the APIs that you are authorized to call, log on to the API Gateway
console.

2. Create an application in API Gateway.

In API Gateway, applications are identit ies that you use to call APIs. Each application has a key pair:
AppKey and AppSecret, which are equivalent to an account and the corresponding password.

3. Obtain the permission to call the API.

Authorization means granting the application the permission to call an API. Your application must

4.5. View and use APIs4.5. View and use APIs
4.5.1. Call an API4.5.1. Call an API
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be authorized to call the API.

The authorization method varies depending on how you obtain the API. For more information, see
Authorize an application to call an API operation.

4. Call the API.

You can send an HTTP or HTTPS request  to call the API. Before you call the API, you can use
examples of calling APIs in mult iple languages in the API Gateway console to test  the call. For more
information, see Enable HTTPS for an API operation.

View the authentication information for calling APIsView the authentication information for calling APIs
1. Log on to the DataWorks console.

2. In the left-side navigation pane, click WorkspacesWorkspaces.

3. In the top navigation bar, select  the region where the target workspace resides. Find the target
workspace and click Dat aService St udioDat aService St udio in the Act ions column.

4. On the Service DevelopmentService Development  tab, click Service ManagementService Management  in the upper-right corner.

5. In the left-side navigation pane, click Call APIsCall APIs.

On the Call APIsCall APIs page, view or copy the authentication information that is required to call APIs.
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This topic describes how to create, clone, delete, or move a function.

PrerequisitesPrerequisites
A business process is created. For more information, see Create and manage business processes.

An exclusive resource group for DataService Studio is purchased. For more information, see Create
and use an exclusive resource group for DataService Studio.

Not e Not e To run an Aviator function, you must use an exclusive resource group for DataService
Studio.

ContextContext
DataService Studio supports Aviator functions and Python functions.

The feature that allows you to use a Python function as an API f ilter is being optimized. You cannot
create, clone, or publish a Python function.

If  you want to use a function as an API f ilter, we recommend that you use an Aviator function. For
more information, see Create an Aviator function and use the Aviator function as a filter.

LimitsLimits
Before you can use a function as an API f ilter, you must act ivate DataWorks Basic Edit ion or a more
advanced edit ion.

For the same API, the function that you use as the prefilter and the function that you use as the
post-filter must be of the same type.

Create a functionCreate a function
1. 

2. On the Service DevelopmentService Development  page, move the pointer over the  icon and choose Creat eCreat e

Funct ionFunct ion >  > Creat e Aviat or Funct ionCreat e Aviat or Funct ion.

You can also find the desired business process, right-click the name of the business process, and
then choose NewNew >  > Funct ionFunct ion >  > Creat e Aviat or Funct ionCreat e Aviat or Funct ion.

3. In the Creat e Aviat or Funct ionCreat e Aviat or Funct ion dialog box, configure the parameters. The following table
describes the parameters.

5.Function5.Function
5.1. Create and manage functions5.1. Create and manage functions
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Parameter Description

Funct ion NameFunct ion Name
The name of the function. The name can be up to 256 characters
in length.

Funct ion T emplat eFunct ion T emplat e
The template that you want to use to create the function. Set the
value to Aviat orScript  St andard v1Aviat orScript  St andard v1.

Funct ion Descript ionFunct ion Descript ion
The description of the function. The description can be up to 512
characters in length.

Dest inat ion FolderDest inat ion Folder

The folder in which you want to store the function.

Not e Not e The value of this parameter can be a business
process name, a folder name, or a function category. If no
business process is available, you must create a business
process.

4. Click Det ermineDet ermine.

5. Configure the function on the configuration tab.

i. In the Edit  CodeEdit  Code sect ion, enter the code for the function.

ii. In the Environment  Conf igurat ionEnvironment  Conf igurat ion sect ion, configure the Funct ion T imeoutFunct ion T imeout  parameter.

6. Configure an exclusive service resource group for DataService Studio.

In the right-side navigation pane of the configuration tab of the function, click Resource GroupResource Group.
On the Resource Group tab, select  Exclusive Resource Group f or Dat aService St udioExclusive Resource Group f or Dat aService St udio for the
SchemeScheme parameter and select  an exclusive resource group from the Exclusive Resource GroupExclusive Resource Group
f or Dat aService St udiof or Dat aService St udio drop-down list .
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Not e Not e If  the exclusive resource group for DataService Studio that you want to select  is
not displayed in the drop-down list , you can go to the Resource Groups page in the DataWorks
console, and then associate the exclusive resource group with your workspace on the Exclusive
Resource Groups tab. You can also click Purchase Resource Group for DataService Studio on the
Resource Group tab to purchase an exclusive resource group for DataService Studio. For more
information, see Create and use an exclusive resource group for DataService Studio.

7. Click the  icon in the upper-left  corner of the configuration tab of the function to save the

configurations.

After the function is created, you can test  and publish the function. Then, you can associate the
function with an API and use the function as the prefilter or post-filter for the API.

View the information about the functionView the information about the function
After the function is created, you can view the information about the function. The following figure
shows how to view the associat ion relat ionship of the function.

In the right-side navigation pane of the configuration tab of the function, click Propert iesPropert ies. On the
Propert ies tab, you can view the basic information about the function, such as the f unct ion IDf unct ion ID and
creation t ime. A function ID uniquely identifies a function and can be used to search for the function.

In the right-side navigation pane of the configuration tab of the function, click Associat ionAssociat ion
Relat ionshipRelat ionship. On the Associat ion Relat ionship tab, you can view the associat ion relat ionships
between the function and published or unpublished APIs. We recommend that you view the
associat ion relat ionships before you delete or modify the function to know the APIs that will be
affected by the operation.

In the right-side navigation pane of the configuration tab of the function, click VersionVersion. On the
Version tab, you can view the details of the function version.

In the right-side navigation pane of the configuration tab of the function, click Resource GroupResource Group. On
the Resource Group tab, you can view the resource group that is used by the function. You can also
change the resource group that is used by the function.

Manage functionsManage functions
1. On the Service DevelopmentService Development  page, find the f unct ionf unct ion that you want to use as a filter for an API

in a business processbusiness process.

2. Right-click the function name. In the shortcut  menu that appears, you can select  an option to
cloneclone, delet edelet e, or movemove the function.
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Select  CloneClone. In the Clone Funct ionClone Funct ion dialog box, configure the Funct ion NameFunct ion Name and
Dest inat ion FolderDest inat ion Folder parameters. The function is cloned.

Not e Not e The name of the function can be 4 to 50 characters in length and can contain
letters, digits, and underscores (_). The name must start  with a letter.

Select  Delet eDelet e. In the Delet e Funct ionDelet e Funct ion message, click Det ermineDet ermine. The function is deleted.

Not e Not e If  the function is referenced by specific APIs, the function fails to be deleted. In
this case, you must remove the function from the filters of the APIs before you can delete
the function.

Select  Mobile. In the Modif y f ile pat hModif y f ile pat h dialog box, configure the Dest inat ion FolderDest inat ion Folder
parameter. The function is moved to the dest ination folder.

What's nextWhat's next
After you create the function, you can test  and publish the function. For more information, see Test
a function and Publish a function.

After you publish the function, you can associate the function with an API and use the function as a
prefilter or a post-filter for the API. This way, the function can process the request  parameters or
responses of the API. For more information, see Create an Aviator function and use the Aviator
function as a filter and Create and use Python functions as a filter.

This topic describes how to test  a function.

PrerequisitesPrerequisites
A function is created and saved. For more information, see Create and manage functions.

Test a functionTest a function

5.2. Test a function5.2. Test a function
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1. 

2. In the left-side navigation pane of the Service DevelopmentService Development  page, find the function that you
want to test  and double-click the name of the function.

3. On the configuration tab of the function, click T estT est  in the upper-right corner.

4. In the Funct ion T estFunct ion T est  dialog box, specify Input parameters and click OKOK.

You can view the running status on the Execut ion result sExecut ion result s tab at  the bottom. If  the test  fails,
perform modificat ions based on the error message and test  the function again.

You can associate a function with an API and use the function as a prefilter or a post-filter for the API
only after you publish the function. This way, the function can process the request  parameters or
responses of the API. This topic describes how to publish a function on the DataService Studio page.

PrerequisitesPrerequisites
A function is created and saved. For more information, see Create and manage functions.

The function is tested and successfully executed. For more information, see Test  an API.

Publish a functionPublish a function
1. 

2. In the left-side navigation pane of the Service DevelopmentService Development  page, find the function that you
want to publish and double-click the name of the function.

3. On the configuration tab of the function, click SubmitSubmit  in the upper-right corner.

4. In the right-side navigation pane of the configuration tab, click VersionVersion. On the Version tab, find
the version that is in the Can Be PublishedCan Be Published state and click PublishPublish in the Act ions column.

5.3. Publish a function5.3. Publish a function
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5. After the function is published, click VersionVersion in the right-side navigation pane of the configuration
tab to view the publishing record. You can also click Version Det ailsVersion Det ails or Roll BackRoll Back in the Act ions
column.

What's nextWhat's next
You can use the published function as a prefilter or a post-filter for an API. For more information, see
Create and use Python functions as a filter and Create an Aviator function and use the Aviator function
as a filter.

This topic describes how to create an Aviator function and use the Aviator function as the prefilter or
post-filter for an API.

ContextContext
On the DataService Studio page, you can create, test, and publish a function. Then, you can associate
the function with an API, and use the function as a filter to process the request  parameters or
responses of the API to perform complex queries based on your business requirements. For the sample
code that shows how to use an Aviator function as a filter for an API in common scenarios, see Best
pract ices of using Aviator functions as filters.

LimitsLimits
You must use an exclusive resource group for DataService Studio to run an Aviator function.

For the same API, the function used as the prefilter and the function used as the post-filter must be
of the same type. You are not allowed to use an Aviator function and a Python function as the filters
for the same API.

PrecautionsPrecautions
To ensure data security and function performance, you must use an exclusive resource group for
DataService Studio to run an Aviator function.

When you edit  or test  a function, you must associate the function with an exclusive resource group
for DataService Studio. For more information, see Create and manage functions.

5.4. Use filters5.4. Use filters
5.4.1. Create an Aviator function and use the5.4.1. Create an Aviator function and use the
Aviator function as a filterAviator function as a filter
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If  you enable the filter feature for an API and associate the API with a function when you develop
the API, you must associate the API with an exclusive resource group for DataStudio Service. For more
information, see Create an API in the codeless UI.

Syntax of an Aviator functionSyntax of an Aviator function
The system provides the following function template for an Aviator function. For more information
about the syntax of an Aviator function, see Aviator function syntax.

## --- AviatorScript ---
## $0: the default name of the input param.
## Expressions must be separated by the semicolon ";".
## Example 1:
## $0.a: Get the attribute "a" from the input param "$0".
## $0.b[index]: Get the index of the array "b" from the input param "$0". The index cannot 
be an expression or a variable.
## Example 2:
## Input: {"keyA":[1,2],"keyB":"value"}
## Function: $0.keyA[0]=3; $0.keyB="new_value"; return $0;
## Output: {"keyA":[3,2],"keyB":"new_value"}
return $0;

You can modify the function based on your business requirements.

The default  name of the input parameter of an Aviator function is  $0  and cannot be changed.
You can use the  $0  parameter to obtain the input of the Aviator function.

The input of a function must be in the JSON format. In DataService Studio, a function is used as a
filter to process the request  parameters or responses of an API. The request  parameters of an API are
defined in the single-layer JSON format. The responses of the API are defined in the mult i-layer JSON
format. Therefore, the input of a function must also be in the JSON format. The  $0  parameter
specifies input data in the JSON format.

If  a function is used as the prefilter for an API, the system converts request  parameters of the API or
outputs of the previous function from  key-value pairs  into data in the JSON format. Then, the
system uses the data in the JSON format to replace the  $0  parameter. The data type of values in
the JSON data can only be STRING.

If a function is used as the prefilter for an API, the outputs of the function are  key-value pairs .
The key-value pairs are used as the input parameter of an SQL statement. Therefore, the  key-value
pairs  cannot contain nested key-value pairs.

Create a functionCreate a function
1. 

2. On the Service DevelopmentService Development  page, move the pointer over the  icon and choose Creat eCreat e

Funct ionFunct ion >  > Creat e Aviat or Funct ionCreat e Aviat or Funct ion.

You can also find the desired business process, right-click the name of the business process, and
then choose NewNew >  > Funct ionFunct ion >  > Creat e Aviat or Funct ionCreat e Aviat or Funct ion.

3. In the Creat e Aviat or Funct ionCreat e Aviat or Funct ion dialog box, configure the parameters. The following table
describes the parameters.
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Parameter Description

Funct ion NameFunct ion Name
The name of the function. The name can be up to 256 characters
in length.

Funct ion T emplat eFunct ion T emplat e
The template that you want to use to create the function. Set the
value to Aviat orScript  St andard v1Aviat orScript  St andard v1.

Funct ion Descript ionFunct ion Descript ion
The description of the function. The description can be up to 512
characters in length.

Dest inat ion FolderDest inat ion Folder

The folder in which you want to store the function.

Not e Not e The value of this parameter can be a business
process name, a folder name, or a function category. If no
business process is available, you must create a business
process.

4. Click Det ermineDet ermine.

5. Configure the function on the configuration tab.

i. In the Edit  CodeEdit  Code sect ion, enter the code for the function.

ii. In the Environment  Conf igurat ionEnvironment  Conf igurat ion sect ion, configure the Funct ion T imeoutFunct ion T imeout  parameter.

6. Configure an exclusive service resource group for DataService Studio.

In the right-side navigation pane of the configuration tab of the function, click Resource GroupResource Group.
On the Resource Group tab, select  Exclusive Resource Group f or Dat aService St udioExclusive Resource Group f or Dat aService St udio for the
SchemeScheme parameter and select  an exclusive resource group from the Exclusive Resource GroupExclusive Resource Group
f or Dat aService St udiof or Dat aService St udio drop-down list .
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Not e Not e If  the exclusive resource group for DataService Studio that you want to select  is
not displayed in the drop-down list , you can go to the Resource Groups page in the DataWorks
console, and then associate the exclusive resource group with your workspace on the Exclusive
Resource Groups tab. You can also click Purchase Resource Group for DataService Studio on the
Resource Group tab to purchase an exclusive resource group for DataService Studio. For more
information, see Create and use an exclusive resource group for DataService Studio.

7. Click the  icon in the upper-left  corner of the configuration tab of the function to save the

configurations.

After the function is created, you can test  and publish the function. Then, you can associate the
function with an API and use the function as the prefilter or post-filter for the API.

Use a function as a filter for an APIUse a function as a filter for an API
1. On the Service DevelopmentService Development  page, click the business processbusiness process to which the desired APIAPI belongs.

2. Find the desired API and double-click the API name. The configuration tab of the API appears.

3. In the right-side navigation pane of the configuration tab of the API, click Filt erFilt er.

On the Filter tab, select  Use Pre-f ilt erUse Pre-f ilt er or Use Post -f ilt erUse Post -f ilt er based on your business requirements.
The selected Aviat orAviat or check box is highlighted upon your select ion. Select  the function that you
want to use as a prefilter or post-filter from the Use Pre-filter or Use Post-filter drop-down list .
You can select  mult iple functions. When you execute these functions, the request  parameters or
responses of an API with which you associate the mult iple functions are processed in the same
sequence as the functions are selected.

Not eNot e

A filter consists of one or more functions. You can use a filter to preprocess the request
parameters of an API or perform secondary processing on query results of the API.

If  the function that you want to use is not displayed in the Use Pre-filter or Use Post-
filter drop-down list , check whether the function is published. If  the function is not
published, publish the function. You can also create and publish another function. For
more information, see Publish a function.

Dat aService St udio··Funct ion Dat aWorks

59 > Document  Version: 20220705

https://workbench.data.aliyun.com/console
https://www.alibabacloud.com/help/doc-detail/300063.htm#task-2103955
https://www.alibabacloud.com/help/doc-detail/369525.htm#task-2557064


4. Click Preview Responses Ret urned by API Operat ionPreview Responses Ret urned by API Operat ion to check whether the result  that you
obtain by using the filter meets your expectations.

This topic describes how to create and use Python functions as a filter to process the request
parameters of an API operation or the results returned by an API operation.

ContextContext
On the DataService Studio page, you can create, test, and publish a function. Then, you can associate
the function with an API, and use the function as a filter to process the request  parameters or
responses of the API to perform complex queries based on your business requirements. For the sample
code that shows how to use an Aviator function as a filter for an API in common scenarios, see Best
pract ices of using Aviator functions as filters.

Usage notesUsage notes
You must act ivate DataWorks Professional Edit ion or a more advanced edit ion before you use Python
functions as a filter.

Python functions must be executed on the shared resource group for DataService Studio.

The feature of using Python functions as a filter is being optimized. You cannot create, clone, or
publish new Python functions. If  you need to use this feature, we recommend that you use Aviator
functions. For more information, see Create an Aviator function and use the Aviator function as a
filter.

If  you use one or more functions as a filter to process the request  parameters of an API and one or
more functions as a filter to process the results returned by the API, you must use the same type of
function as the filters. You can use either Aviator or Python functions. You cannot use different types
of functions as the filters for an API.

5.4.2. Create and use Python functions as a filter5.4.2. Create and use Python functions as a filter
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If  you use Python functions as a filter, take note of the following limits:

Only Python 3.0 functions can be used as a filter.

Python functions support  the import  of only the following modules:  json, time, random, pickle, 
re, and math .

The name of a function used as a filter must be  def handler(event,context): .

Function templateFunction template

# -*- coding: utf-8 -*-
# event (str) : in filter it is the API result, in other cases, it is your param
# context : some environment information, temporarily useless
# import module limit: json,time,random,pickle,re,math
# do not modify function name
import json
def handler(event,context):
    # load str to json object
    obj = json.loads(event)
    # add your code here
    # end add
    return obj

You can modify the function template to write your own function. You can modify the names of the
input parameters as needed.

Parameter 1 [context]: the context of calling the API. The value is of the STRING type. Thi
s parameter is not in use and is left empty.   
Parameter 2 [event]: the request parameters of the API or the result data returned by the p
revious function. The value is of the STRING type. 

Not eNot e

The system converts the request  parameters of an API or the result  data returned by the
previous filter from a key-value map to a JSON object, and passes the JSON object  to the
event parameter. The values in the JSON object  must be of the STRING type.

The processing result  of a filter used to process the request  parameters of an API is a key-
value map. The key-value map is used as the input parameter of an SQL statement.
Therefore, the key-value map cannot contain nested key-value pairs.

Create a Python functionCreate a Python function
1. 

2. In the Service DevelopmentService Development  pane, move the pointer over the  icon and choose Creat eCreat e

Funct ionFunct ion >  > Creat e Pyt hon Funct ionCreat e Pyt hon Funct ion.

You can alternatively click the required business process, right-click Funct ionFunct ion, and then choose
Creat e Funct ionCreat e Funct ion >  > Creat e Pyt hon Funct ionCreat e Pyt hon Funct ion.

3. In the Creat e Pyt hon Funct ionCreat e Pyt hon Funct ion dialog box, set  the parameters as required.
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Parameter Description

Funct ion NameFunct ion Name
The name of the function. The name can be up to
256 characters in length.

Funct ion T emplat eFunct ion T emplat e
The template that is used to create the function.
Set the value to Python3 Standard v1.

Running EnvironmentRunning Environment
The runtime environment of the function. Set the
value to Python 3.0.

Funct ion Descript ionFunct ion Descript ion
The description of the function. The description
can be up to 512 characters in length.

Dest inat ion FolderDest inat ion Folder The folder for storing the function.

4. Click OKOK.

5. Configure the function on its configuration tab.

i. In the Edit  CodeEdit  Code sect ion, enter the function code.

ii. In the Environment  Conf igurat ionEnvironment  Conf igurat ion sect ion, set  the MemoryMemory and Funct ion T imeoutFunct ion T imeout
parameters.

6. Click the  icon in the toolbar.

Use a function as a filter for an APIUse a function as a filter for an API
1. In the Service DevelopmentService Development  pane, click the business process to which the required API belongs.

2. Double-click the required API. The configuration tab of the API appears.
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3. In the right-side navigation pane, click the Filt erFilt er tab.

In the Filter panel, select  Use Pre-f ilt erUse Pre-f ilt er or Use Post -f ilt erUse Post -f ilt er based on your needs. Select  Pyt honPyt hon
Funct ionFunct ion as Funct ion T ypeFunct ion T ype. Then, you can select  one or more functions from the drop-down list
next  to the Use Pre-filter or Use Post-filter check box. If  you select  mult iple functions, the
functions are used to process parameters based on the sequence in which they are selected.

Not eNot e

You can specify one or more functions as a filter to process the request  parameters of
an API or the results returned by an API.

If  the function that you want to use is not available in the drop-down list  next  to the
Use Pre-filter or Use Post-filter check box, check whether the function is published. If
the function is not published, publish the function. You can also create and publish a
new function. For more information, see Publish a function.

4. Click Preview Responses Ret urned by API Operat ionPreview Responses Ret urned by API Operat ion and check whether the processing results
of the selected functions meet your expectations.

In DataService Studio, you can write functions, associate a single function or mult iple functions of the
same type with an API, and use the functions as filters for the API. This topic provides examples on how
to write an Aviator function that has a specific logic based on Aviator function syntax.

ScenariosScenarios
If  you use a function as the prefilter for an API, the function preprocesses the request  parameters of
the API when the API is called.

If  you use a function as the post-filter for an API, the function processes and reconstructs the
responses of the API when the API is called.

5.4.3. Best practices of using Aviator functions as5.4.3. Best practices of using Aviator functions as
filtersfilters
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ReferencesReferences
For more information about how to create, test, submit, publish, delete, move, and clone a function,
see Create and manage functions, Test  a function, and Publish a function.

For more information about how to use a function as the prefilter or post-filter for an API, see Create
an Aviator function and use the Aviator function as a filter.

For more information about Aviator function syntax, see Function syntax.

Input parameters of a functionInput parameters of a function

Not e Not e The name of the default  variable in the code for an Aviator function is  $0 , which
indicates the entire input of the Aviator function.

Scenario 1: Use an Aviator function as the prefilter for an API.

The request  parameters and the values of the request  parameters of the API are used as the entire
input for the Aviator function. The input is in a single-layer JSON format. Example:

## user_id is the request parameter.
## user_id = (0,1,2) indicates that multiple values are passed in for the request paramet
er when the API is called.
{
  "user_id": [0,1,2]
}

Scenario 2: Use an Aviator function as the post-filter for an API.

The responses of the API are used as the entire input of the Aviator function. The input is in a mult i-
layer JSON format. Example:
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## The returned data contains three columns: user_id, city, and tags.
## Three data entries that meet the conditions are returned after the API is called. Chec
k the code for rows.
{
  "data": {
    "totalNum": 3,
    "pageSize": 10,
    "rows": [
      {
        "user_id": 2,
        "city": "BJ",
        "tags": "B,D,dongcs,ccccc"
      },
      {
        "user_id": 3,
        "city": "SH",
        "tags": "A,C,D,F"
      },
      {
        "user_id": 1,
        "city": "HZ",
        "tags": "A,B,C"
      }
    ],
    "pageNum": 1
  },
  "errCode": 0,
  "requestId": "0bb211c516357674333185698eb07b",
  "errMsg": "success",
  "apiLog": null
}

Use an Aviator functionUse an Aviator function
Scenario 1: Use an Aviator function as the prefilter for an API. Examples:

Example 1: The Aviator function is called to change the value of the request  parameter that is
passed in from the client.

Aviator function:

## The original value that is passed in from the client for the request parameter user_
id is 1.
## After you use the Aviator function as the prefilter to preprocess the request parame
ter user_id, the value of the request parameter that you query is 2.
if $0.user_id == 1
{
    $0.user_id = $0.user_id + 1;
}
return $0;
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Input and output of the Aviator function:

## Input:
{
    "user_id": 1
}
## Output:
{
  "user_id": 2
}

Example 2: The Aviator function is called to assign a value to the request  parameter whose value is
not passed in from the client. If  the request  parameter is optional and no value is available for the
request  parameter, the request  parameter can be assigned a value.

Aviator function:

## user_id= indicates that the request parameter user_id is not specified on the client
.
## After you use the Aviator function as the prefilter to preprocess the request parame
ter user_id, the value of the request parameter that you query is 1.
$0.user_id = 1;
return $0;

Input and output of the Aviator function:

## Input:
{
    "user_id": ""
}
## Output:
{
  "user_id": 1
}

Example 3: The Aviator function is called to traverse all values in the array that is passed in from the
client  for the request  parameter user_id and change the values.

Aviator function:

## The original values that are passed in from the client for the request parameter use
r_id is 0, 1, and 2.
## After you use the Aviator function as the prefilter to preprocess the request parame
ter user_id, the values of the request parameter that you query are 1, 2, and 3.
user_id = $0.user_id;
for index in user_id
{
    user_id[index] = index + 1;
}
return $0;
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Input and output of the Aviator function:

## Input:
{
  "user_id": [0,1,2]
}
## Output:
{
  "user_id": [
    1,
    2,
    3
  ]
}

Scenario 2: Use an Aviator function as the post-filter for an API. Examples:

Example 1: The Aviator function is called to modify a specific data entry in the JSON data that is
returned by the API.

Aviator function:

## Obtain and traverse the innermost array that is named rows in the JSON data to find 
the data entry in which city is BJ. Then, change "tags":"" to "tags":"DataService Studi
o" for the data entry.
rows = $0.data.rows;
for row in rows
{
    if(row.city == "BJ")
    {
        row.tags = "DataService Studio";
    }
}
return $0;

Input and output of the Aviator function:

## Input:
{
  "data": {
    "totalNum": 3,
    "pageSize": 10,
    "rows": [
      {
        "user_id": 2,
        "city": "BJ",
        "tags": "DataService Studio"
      },
      {
        "user_id": 1,
        "city": "HZ",
        "tags": "A,B,C"
      },
      {
        "user_id": 3,
        "city": "SH",
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        "tags": "A,C,D,F"
      }
    ],
    "pageNum": 1
  },
  "errCode": 0,
  "requestId": "0bb211e016357705412263266e571e",
  "errMsg": "success",
  "apiLog": null
}
## Output:
{
  "data": {
    "totalNum": 3,
    "pageSize": 10,
    "rows": [
      {
        "user_id": 2,
        "city": "BJ",
        "tags": "DataService Studio"
      },
      {
        "user_id": 1,
        "city": "HZ",
        "tags": "A,B,C"
      },
      {
        "user_id": 3,
        "city": "SH",
        "tags": "A,C,D,F"
      }
    ],
    "pageNum": 1
  },
  "errCode": 0,
  "requestId": "0bb211e016357705412263266e571e",
  "errMsg": "success"
}

Example 2: The Aviator function is called to add a constant column to each data entry in the JSON
data that is returned by the API.

Aviator function:

## Obtain and traverse the innermost array that is named rows in the JSON data and add 
the constant column is_target= "Y" to each data entry.
rows = $0.data.rows;
for row in rows
{
    row.is_target= "Y";
}
return $0;

Input and output of the Aviator function:

## Input:
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## Input:
{
  "data": {
    "totalNum": 3,
    "pageSize": 10,
    "rows": [
      {
        "user_id": 2,
        "city": "BJ",
        "tags": "DataService Studio"
      },
      {
        "user_id": 1,
        "city": "HZ",
        "tags": "A,B,C"
      },
      {
        "user_id": 3,
        "city": "SH",
        "tags": "A,C,D,F"
      }
    ],
    "pageNum": 1
  },
  "errCode": 0,
  "requestId": "0bb211e016357705412263266e571e",
  "errMsg": "success",
  "apiLog": null
}
## Output:
{
  "data": {
    "totalNum": 3,
    "pageSize": 10,
    "rows": [
      {
        "is_target": "Y",
        "user_id": 2,
        "city": "BJ",
        "tags": "DataService Studio"
      },
      {
        "is_target": "Y",
        "user_id": 1,
        "city": "HZ",
        "tags": "A,B,C"
      },
      {
        "is_target": "Y",
        "user_id": 3,
        "city": "SH",
        "tags": "A,C,D,F"
      }
    ],
    "pageNum": 1
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    "pageNum": 1
  },
  "errCode": 0,
  "requestId": "0bb211e016357705412263266e571e",
  "errMsg": "success"
}

Example 3: The JSON data that is returned by the API contains numerous fields, and you do not want
to determine the return values of the fields one by one. The Aviator function is called to traverse all
f ields and change the values of the fields that have special values.

Aviator function:

## Obtain the innermost array that is named rows in the JSON data. Traverse the nested 
data in the rows array to obtain the map of each data entry. Then, change the value of 
the map whose value is null to test.
## In Aviator syntax, nil specifies a null constant, which is equivalent to null in oth
er syntax.
rows = $0.data.rows;
for row in rows
{
    for index in row
    {
        if(index.value == nil)
        {
            index.value = "test"
        }
    }
}
return $0;

Input and output of the Aviator function:

## Input:
{
  "data": {
    "totalNum": 3,
    "pageSize": 10,
    "rows": [
      {
        "user_id": null,
        "city": "SH",
        "tags": "A,C,D,F"
      },
      {
        "user_id": 2,
        "city": "BJ",
        "tags": "DataService Studio"
      },
      {
        "user_id": null,
        "city": null,
        "tags": "A,B,C"
      }
    ],
    "pageNum": 1
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    "pageNum": 1
  },
  "errCode": 0,
  "requestId": "0bb211f016372870359913841e52d8",
  "errMsg": "success",
  "apiLog": null
}
## Output:
{
  "data": {
    "totalNum": 3,
    "pageSize": 10,
    "rows": [
      {
        "user_id": "test",
        "city": "SH",
        "tags": "A,C,D,F"
      },
      {
        "user_id": 2,
        "city": "BJ",
        "tags": "DataService Studio"
      },
      {
        "user_id": "test",
        "city": "test",
        "tags": "A,B,C"
      }
    ],
    "pageNum": 1
  },
  "errCode": 0,
  "requestId": "0bb211f016372870359913841e52d8",
  "errMsg": "success"
}

Filter use effectFilter use effect

Not e Not e You can use only a published function as a filter for an API.

Input and output of the API:
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## API input:
{
  "user_id": ""
}
## API output:
{
  "data": {
    "totalNum": 1,
    "pageSize": 10,
    "rows": [
      {
        "is_target": "Y",
        "user_id": 2,
        "city": "BJ",
        "tags": "DataService Studio"
      }
    ],
    "pageNum": 1
  },
  "errCode": 0,
  "requestId": "0be30a8716357721257118118e2b0f",
  "errMsg": "success"
}
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The service orchestrat ion feature of DataService Studio allows you to configure workflows by dragging
nodes to directed acyclic graphs (DAGs). You can arrange APIs and functions in a serial, parallel, or
branch structure based on the business logic.

PrerequisitesPrerequisites
DataWorks Enterprise Edit ion or a more advanced edit ion is act ivated so that you can use the service
orchestrat ion feature. For more information, see Billing of DataWorks advanced edit ions.

A DataWorks workspace is created in the China (Shanghai) region.

ContextContext
When you run a workflow to call APIs, DataWorks runs the nodes in the workflow in sequence, passes
parameters among the nodes, and automatically changes the status of each node. The service
orchestrat ion feature simplifies the process of calling mult iple APIs or functions and reduces the cost  of
development and maintenance. This allows you to focus on business development.

The service orchestrat ion feature provides the following benefits:

Reduced cost  of developing APIs

After you drag nodes to a DAG, you can arrange APIs and functions in a serial, parallel, or branch
structure without the need to write code. This reduces the cost  of developing APIs.

Higher performance in calling APIs and functions

A workflow allows you to call mult iple APIs and functions in a container. Compared with writ ing code
to call APIs and functions, the service orchestrat ion feature reduces the latency of calling APIs and
functions and greatly improves the calling performance.

Serverless architecture

The service orchestrat ion feature adopts a serverless architecture. A serverless architecture supports
automatic resource scaling based on business needs. You can focus on the business logic, without
the need to worry about the underlying runtime environment.

Values of request and response parametersValues of request and response parameters
DataService Studio uses JSONPath to obtain parameter values. JSONPath is a query language that allows
you to extract  data from JSON files. For more information, see JSONPath.

For example, three nodes are run in the following order: A, B, and then C. Node C needs to use the
response parameters of Node A and Node B.

Response parameter of Node A: {"namea":"valuea"}

Expression for obtaining the value of the response parameter of Node A: ${A.namea}

Response parameter of Node B: {"nameb":"valueb"}

Expression for obtaining the value of the response parameter of Node B: $.nameb or ${B.nameb}

6.Service Orchestration6.Service Orchestration
6.1. Use service orchestration6.1. Use service orchestration
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The built-in start  node provides request  parameters for the whole workflow. Assume that a request
parameter of a workflow is {"namewf":"valuewf"}. All nodes of the workflow can obtain the value of
the request  parameter by using the ${START.namewf} expression.

Not e Not e The start  node and the end node are built-in nodes of a workflow. You can rename the
nodes, but cannot delete them. The start  node is equivalent to Node 0 of the current workflow.

ParametersParameters
Request  parameters of a workflow

On the configuration tab of a workflow, click the Request  Paramet ersRequest  Paramet ers tab in the right-side
navigation pane. Then, you can configure request  parameters in manual adding or automatic parsing
mode.

Manual addingManual adding: Click Add Paramet ersAdd Paramet ers and manually add a request  parameter for the workflow.

Aut omat ic parsingAut omat ic parsing: If  the first  node of the workflow is an API node, click Aut omat ically parseAut omat ically parse
request  paramet ersrequest  paramet ers to automatically map the request  parameters of this API node to the
request  parameters of the workflow.

Request  parameters of an API node

Click an API node. In the panel that appears, click Input  Request  Paramet ersInput  Request  Paramet ers and specify values for
request  parameters.

If  you do not specify a value for a request  parameter, DataService Studio obtains the value of the
same parameter in the first  layer of the JSON string that is returned by the parent node, and assigns
the value to the request  parameter.

Not e Not e If  the current node is the first  node of a workflow, the values of the request
parameters of this node are assigned to the same parameters of the workflow.

If you specify a value for a request  parameter, DataService Studio uses the value that you specify.

Not e Not e To reference the value of a specified parameter that is returned by a specified
ancestor node, you must use a JSONPath expression.

Response parameters of an API node

Click an API node. In the panel that appears, select  set  out put  result sset  out put  result s and customize the output of
the node by using JSON expressions similar to the following example:

{
  "return1":"$.data.rows.user_id",
  "return2":"$.data.rows.user_name"
}

Request  parameters of a Python node

Click a Python node. Specify request  parameters in the Request  Paramet ersRequest  Paramet ers sect ion.

Response parameters of a Python node

Click a Python node. In the panel that appears, select  set  out put  result sset  out put  result s and customize the output
of the node by using JSON expressions similar to the following example:
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{
  "return1":"$.data.rows.user_id",
  "return2":"$.data.rows.user_name"
}

The following table describes common JSONPath expressions that are used to obtain parameter values.

JSONPath expression Role in request parameters Role in response parameters

$.
Obtains the root object of the
output of the parent node.

Obtains the root object of the
output of the current node.

$.param
Obtains the value of the param
parameter in the output of the
parent node.

Obtains the value of the param
parameter in the output of the
current node.

${START} Obtains the output of the start node.

${NodeID} Obtains the output of the node with the specified ID.

${NodeID.param}
Obtains the value of the param parameter in the output of the node
with the specified ID.

ExampleExample
You must first  create a connection. For more information, see Configure a data source. In this example, a
MySQL connection is used.

1. 

2. Register an API.

In this example, create an API by using the registrat ion method.

i. On the Service DevelopmentService Development  tab, move the pointer over the  icon and select  Regist er APIRegist er API.

You can also click the required business process, right-click APIAPI, and then choose NewNew > >
Regist er APIRegist er API.

ii. In the Regist er APIRegist er API dialog box, set  the parameters as required. For more information, see
Register an API.

iii. Click OKOK.

3. Register a function.

i. On the Service DevelopmentService Development  tab, move the pointer over the  icon and choose Funct ionFunct ion > >

Creat e Pyt hon Funct ionCreat e Pyt hon Funct ion.

You can also click the required business process, right-click Funct ionFunct ion, and then choose NewNew > >
Creat e Pyt hon Funct ionCreat e Pyt hon Funct ion.

ii. In the Creat e Pyt hon Funct ionCreat e Pyt hon Funct ion dialog box, set  the parameters as required. For more
information, see Create and manage functions.

iii. Click OKOK.
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iv. On the configuration tab of the function, enter the following code in the Edit  CodeEdit  Code sect ion:

# -*- coding: utf-8 -*-
# event (str) : in filter it is the API result, in other cases, it is your param
# context : some environment information, temporarily useless
# import module limit: json,time,random,pickle,re,math
import json
def handler(event,context):
    # load str to json object
    obj = json.loads(event)
    # add your code here
    # end add
    return obj

v. In the Environment  Conf igurat ionEnvironment  Conf igurat ion sect ion, set  the MemoryMemory and Funct ion T imeoutFunct ion T imeout
parameters.

vi. Click the  icon in the toolbar.

4. Create a workflow.

i. On the Service DevelopmentService Development  tab, right-click the required business process and choose NewNew
> > Service Orchest rat ionService Orchest rat ion.

You can also click the required business process, right-click Service Orchest rat ionService Orchest rat ion, and then
select  Service Orchest rat ionService Orchest rat ion.

ii. In the Service Orchest rat ionService Orchest rat ion dialog box, set  the parameters as required.
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Parameter Description

API NameAPI Name
The name must be 4 to 50 characters in length and can contain
letters, digits, and underscores (_). It  must start with a letter.

API Pat hAPI Pat h

The path for storing the API, such as /user.

Not e Not e The path can be up to 200 characters in length and
can contain letters, digits, underscores (_), and hyphens (-). It
must start with a forward slash (/).

Prot ocolProt ocol

Valid values: HT T PHT T P and HT T PSHT T PS.

If you need to call the API by using HTTPS, you must bind an
independent domain name to the API in the API Gateway console
after the API is published to API Gateway. In addition, you must
upload a Secure Sockets Layer (SSL) certificate in the API Gateway
console. For more information, see Enable HTTPS for an API
operation.

Request  Met hodRequest  Met hod Valid values: GETGET  and POSTPOST .

Response Cont ent  T ypeResponse Cont ent  T ype Set the value to JSONJSON.

Visible RangeVisible Range

Valid values: Work SpaceWork Space and Privat ePrivat e.

Work SpaceWork Space: The API is visible to all members in the current
workspace.

Privat ePrivat e: The API is visible only to its owner and permissions on
the API cannot be granted to other users.

Not e Not e If you set the Visible Range parameter to
Private, the API is visible only to you in the API list. Other
members in the workspace cannot view the API in the API list.

LabelLabel

Select tags from the LabelLabel  drop-down list.

Not e Not e A tag can be up to 20 characters in length and can
contain letters, digits, and underscores (_). You can set at most
five tags for a workflow.

Descript ionDescript ion
The description of the API. The description can be up to 2,000
characters in length.

T arget  FolderT arget  Folder The folder for storing the workflow.

iii. Click OKOK.

5. Configure the workflow.
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i. On the configuration tab of the workflow, drag nodes to the DAG and connect the nodes, as
shown in the following figure.
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ii. Click the API1API1 node. In the panel that appears, select  the API that you registered earlier from
the Select  APISelect  API drop-down list , select  set  out put  result sset  out put  result s, and then enter  {"user_id":"$.da
ta[0].id"} .

Use JSONPath expressions to set  response parameters. The syntax for obtaining the value of a
parameter is ${NodeA.namea}, which is the same as that for sett ing request  parameters.  {" u
ser_id":"$.data[0].id"}  assigns the value of the id parameter of the first  element in the
data array to the user_id parameter. Then, the API1 node returns {"user_id":"value"} in JSON
format.

iii. Click the PYT HON1PYT HON1 node. In the panel that appears, select  the function that you registered
earlier from the Select  Funct ionSelect  Funct ion drop-down list .

iv. Click the SWIT CH1SWIT CH1 node. In the panel that appears, click Set  branch condit ionsSet  branch condit ions.

You can enter condit ional expressions based on the response parameter of the parent node.
For example, you can enter expressions in the  ${Node ID. Parameter}>1  or  $. Parameter>1
  format. Condit ional expressions support  the following operators: ==, !=, >=, ><=, <, &&, !, (),
+, -, *, /, and %.

In this example, the user_id parameter is the response parameter of the API1 node and is used
as the request  parameter of the SWITCH1 node.

Branch node 1: $.user_id != 1, indicating that Branch node 1 is run if the value of
the user_id parameter is not 1.
Branch node 2: $.user_id == 1, indicating that Branch node 2 is run if the value of
the user_id parameter is 1.

v. Click the T he endT he end node, and then click the Response Paramet ersResponse Paramet ers tab in the right-side
navigation pane to configure the response parameters.

6. Test  the workflow.

i. Click T estT est  in the upper-right corner.

ii. In the T est  APIsT est  APIs dialog box, click Det ermineDet ermine.

iii. View the operational logs and execution results on the Operat ion LogOperat ion Log and Execut ionExecut ion
result sresult s tabs in the lower part  of the configuration tab.
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This topic describes how to view, clone, delete, and move a workflow.

PrerequisitesPrerequisites
Workflows are created and published. For more information, see Use workflows.

View a workflowView a workflow
1. 

2. On the Service DevelopmentService Development  tab, click the business process to which the target workflow
belongs.

3. Right-click the target workflow and select  View Det ailsView Det ails.

Not e Not e The View Details option appears only in the shortcut  menu of a workflow that has
been published. If  a workflow has not been published, double-click the workflow to go to the
configuration tab of the workflow. Then, click Propert iesPropert ies in the right-side navigation pane to
view its basic information.

Clone a workflowClone a workflow
1. On the Service DevelopmentService Development  tab, click the business process to which the target workflow

belongs.

2. Right-click the target workflow and select  CloneClone.

6.2. Manage workflows6.2. Manage workflows
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3. In the Clone APIClone API dialog box, set  the parameters as required.

Parameter Description

API NameAPI Name
The name of the cloned workflow. The name must be 4 to 50
characters in length and can contain letters, digits, and underscores (_).
It  must start with a letter.

API Pat hAPI Pat h

The path for storing the cloned workflow, such as /user.

The path can be up to 200 characters in length and can contain letters,
digits, underscores (_), and hyphens (-). It  must start with a forward
slash (/).

T arget  FolderT arget  Folder The folder for storing the API to be arranged in the workflow.

4. Click OKOK.

Delete a workflowDelete a workflow
You can delete only workflows that have not been published. To delete workflows that have been
published, you must unpublish them first .

1. Optional. Unpublish the target workflow.

If the workflow to be deleted is in the Unpublished state, skip this step.

i. On the Service DevelopmentService Development  tab, click Service ManagementService Management  in the upper-right corner. The
Manage APIsManage APIs page appears by default .
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ii. On the APIs of  PublishedAPIs of  Published tab, find the target API and click UnpublishUnpublish in the Act ions column.

iii. In the Unpublish APIUnpublish API message, click OKOK.

iv. Click Service DevelopmentService Development  in the upper-right corner to return to the Service DevelopmentService Development
tab.

2. On the Service DevelopmentService Development  tab, click the business process to which the target workflow
belongs.

3. Right-click the target workflow and select  Delet eDelet e.

4. In the Delet e APIDelet e API message, click OKOK.

Not e Not e Deleted workflows cannot be recovered. Use caution when you delete a workflow.

Move a workflow to another folderMove a workflow to another folder
You can move only workflows that have not been published. To move workflows that have been
published, you must unpublish them first .

1. Optional. Unpublish the target workflow.

If the workflow to be deleted is in the Unpublished state, skip this step.

i. On the Service DevelopmentService Development  tab, click Service ManagementService Management  in the upper-right corner. The
Manage APIsManage APIs page appears by default .

ii. On the APIs of  PublishedAPIs of  Published tab, find the target API and click UnpublishUnpublish in the Act ions column.

iii. In the Unpublish APIUnpublish API message, click OKOK.

iv. Click Service DevelopmentService Development  in the upper-right corner to return to the Service DevelopmentService Development
tab.

2. On the Service DevelopmentService Development  tab, click the business process to which the target workflow
belongs.

3. Right-click the target workflow and select  MoveMove.

4. In the Modif y f ile pat hModif y f ile pat h dialog box, set  the T arget  FolderT arget  Folder parameter.

5. Click OKOK.

Not ice Not ice After you move a workflow, the group to which the workflow belongs may
change. The endpoint  for calling this workflow after it  is published may also change. Use
caution when you move a workflow to another folder.
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After DataService Studio receives an API request, it  returns a response that contains an error code. You
can locate and troubleshoot issues based on the error code. This topic describes common error codes
that are returned by DataService Studio.

Error code Error message Description

0 SUCCESS
The error message returned because the data query
has succeeded.

1108110583 QUERY_TIMEOUT

The error message returned because the query has
timed out. The timeout occurs because the total
running duration of the API in DataService Studio and
the database exceeds the t imeout period that is
configured for the API.

1108110519 PARAM_MISS
The error message returned because some required
request parameters are not specified.

1108110584 API_CONTEXT_FAILED

The error message returned because the system has
failed to obtain context information based on the
third party. The information includes the connection
information of the data source, AccessKey
information of the data source, and tenant
information.

1108110622
DATASOURCE_QUERY_ER
ROR

The error message returned because the system has
failed to query the data source. The failure may
occur because the SQL syntax is invalid, the data
source does not respond within the configured
timeout period (10s), or the number of connections
to the data source exceeds the upper limit.

1108110703
DATABASE_CONNECTION
_ERROR

The error message returned because the data
source has failed to be connected.

Other error codes Other error messages
If the response contains an error code other than
the preceding error codes, you can join the
DataWorks DingTalk group for technical support.

7.Appendix: DataService Studio7.Appendix: DataService Studio
error codeserror codes
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