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Introduction
External systems can use Acumatica ERP integration interfaces to access the business functionality and data of
Acumatica ERP. This course introduces the contract-based REST API.
This course is intended for developers who need to create applications that interact with Acumatica ERP.
The course is based on a set of examples of web integration scenarios that demonstrate the processes of
developing a client application that uses the Acumatica ERP contract-based REST API. The course gives you ideas
about how to develop your own applications by using the REST API. It demonstrates the main elements of the REST
API and its use in typical tasks that integrate Acumatica ERP with third-party applications. This course contains the
same integration scenarios as I300 Data Retrieval with OData, which introduces the OData interface.
Aer you complete all the lessons of the course, you will be familiar with the basic techniques of data retrieval
through the Acumatica ERP contract-based REST API.
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How to Use This Course
To complete the course, you will complete the lessons from each part of the course in the order in which they are
presented and pass the assessment test. More specifically, you will do the following:
1. Complete Course Prerequisites, and carefully read Initial Steps.
2. Complete the lessons in all parts of the training guide.
3. In Partner University, take I310 Certification Test: Data Retrieval Basics.
Aer you pass the certification test, you will be given the Partner University certificate of course completion.

What Is in a Part?
The first part of the course explains how to configure a third-party application to use the Acumatica ERP contractbased REST API.
The second and third parts of the course are dedicated to the implementation of particular web integration
scenarios that you may need to implement in a third-party application that integrates an external system with
Acumatica ERP.
The fourth part of the course describes how to include in a customization project the items that you have created in
Acumatica ERP for integration with an external system.
Each part of the course consists of lessons you should complete.

What Is in a Lesson?
Each lesson consists of a brief description of the web integration scenario and an example of the implementation of
this scenario.
The lesson may also include Additional Information topics, which are outside of the scope of this course but may be
useful to some readers.

What Are the Documentation Resources?
The complete Acumatica ERP and Acumatica Framework documentation is available on https://help.acumatica.com/
and is included in the Acumatica ERP instance. While viewing any form used in the course, you can click the Open
Help button in the top pane of the Acumatica ERP screen to bring up a form-specific Help menu; you can use the
links on this menu to quickly access form-related information and activities and to open a reference topic with
detailed descriptions of the form elements.

Licensing Information
For the educational purposes of this course, you use Acumatica ERP under the trial license, which does not require
activation and provides all available features. For the production use of the Acumatica ERP functionality, an
administrator has to activate the license the organization has purchased. Each particular feature may be subject to
additional licensing; please consult the Acumatica ERP sales policy for details.
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Course Prerequisites
To complete this course, you should be familiar with the basic principles of Acumatica ERP and of the creation
of generic inquiries in Acumatica ERP. We recommend that you complete the S130 Reporting: Data Retrieval and
Analysis training course before you go through this course.
You need to perform the prerequisite actions described in this part before you start to complete the course.
1. Make sure the environment that you are going to use for the training course conforms to the System
Requirements for Acumatica ERP 2022 R1.
2. Make sure that the Web Server (IIS) features that are listed in Configuring Web Server (IIS) Features are
turned on.
3. Deploy an instance of Acumatica ERP 2022 R1 with the name MyStoreInstance and a tenant that contains the
I100 data. If you have completed the I300 Data Retrieval with OData training course, you can use the instance
that you have deployed for this course. For information on how to deploy this instance, see Deploying an
Acumatica ERP Instance for the Training Course.
4. Make sure the Postman application is installed on your computer. To download and install Postman, follow
the instructions on https://www.postman.com/downloads/.
5. Make sure you have HTTP access from the computer where you work with the examples to the Acumatica
ERP instance.

Deploying an Acumatica ERP Instance for the Training Course
You deploy an Acumatica ERP instance and configure it as follows:
1. Open the Acumatica ERP Configuration Wizard, and deploy a new application instance as follows:
a. On the Database Configuration page of the Acumatica ERP Configuration Wizard, type the name of the
database: MyStoreInstance.
b. On the Tenant Setup page, set up one tenant with the I100 data inserted by specifying the following
settings:
• Login Tenant Name: MyStore
• New: Selected

• Insert Data: I100
• Parent Tenant ID: 1
• Visible: Selected
The system creates a new Acumatica ERP instance, adds a new tenant, and loads the selected data.
2. Sign in to the new tenant by using the following credentials:
• Login: admin

• Password: setup

Change the password when the system prompts you to do so.
3. Click the user name in the top right corner of the Acumatica ERP window, and click My Profile. On the
General Info tab of the User Profile (SM203010) form, which opens, select MYSTORE in the Default Branch
box; then click Save on the form toolbar. In subsequent sign-ins to this account, you will be signed in to this
branch.
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Overview of the Acumatica ERP Integration Services
Acumatica ERP provides integration with external data sources and third-party systems through integration
services. These integration services include the import and export of data by means of integration scenarios and
interaction with external systems through the OData protocol, SOAP APIs, REST API, and mobile API. External
applications and systems that use the Acumatica ERP integration services can access the data managed by
Acumatica ERP and the business functionality of Acumatica ERP. For example, you can integrate Acumatica ERP
with a business intelligence (BI) system, an eCommerce system, or an online store system.
In the diagram below, the integration service that is covered in this training course is highlighted in blue.

Figure: Acumatica ERP integration services
The integration scenarios, SOAP APIs, OData interface, and mobile API are outside of the scope of
this training course. For details about the integration scenarios, see the I100 Integration: Integration
Scenarios training course. For details about the OData interface, see the I300 Data Retrieval with
OData training course. For information about the mobile API, see the T400 Development: Basic |
Customization of Mobile Application and T410 Development: Advanced | Customization of Mobile
Application training courses.
This training course covers the contract-based REST API, which operates through the REST service with business
logic objects and their properties and methods, which do not depend on Acumatica ERP forms. (In this context,
contract-based means based on the object model the web service API provides.)
Through the web services of Acumatica ERP, external systems can retrieve data records from Acumatica ERP.
With the web services, external systems can also process these records and save the new or updated records to
Acumatica ERP.
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Contract-Based REST API
The contract-based web service APIs operate with business logic objects that do not depend on Acumatica ERP
forms or their properties and methods. (In this context, contract-based means based on the object model the web
service API provides.) Each web service contract is fixed and does not change based on system customization,
localization, or any other changes made to Acumatica ERP.
You can work with the contract-based web services through the REST interface.
You access the contract-based REST API through endpoints, which you can configure on the Web Service Endpoints
(SM207060) form. An endpoint is an entry point to the Acumatica ERP web services. For each endpoint that a web
service API provides, a contract of the endpoint defines the entities, along with their actions and fields, that are
available through the endpoint and the methods that you can use to work with these entities. For the information
about the API entities, fields, and actions, see API Entities, Fields, and Actions in the documentation.
You can use two types of endpoints to access the web services: system and custom. The system endpoints are
preconfigured in the system and have the Default name. Each of these endpoints has a predefined contract, which
includes the API that is preconfigured in the system. You cannot change the contract of a system endpoint. By
default, there are no custom endpoints in the system. If the API provided by the system endpoint is not suﬀicient
for the requirements of your application, you can create a custom endpoint.
Related Links
•
•
•
•
•

Contract-Based Web Service API
Endpoints and Contracts
Comparison of Contract Versions
Comparison of System Endpoints
API Entities, Fields, and Actions
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Company Story
In this course, you will simulate the integration of Acumatica ERP with a business intelligence (BI) application
that is used by a small retail company, MyStore. This company is a single business entity that has no branches or
subsidiaries. MyStore uses Acumatica ERP for customer management and inventory management.
MyStore plans to extend its business and needs analytic data about its customers and the goods in the store.
MyStore needs to investigate the options available in Acumatica ERP for integration with BI applications. The
integration application, which MyStore is developing, should retrieve information about customers and stock items
from Acumatica ERP.
For the integration of a BI application with Acumatica ERP, the MyStore company can use the contract-based REST
API. The following diagram shows the integration scheme of the MyStore BI application with Acumatica ERP.

Figure: Integration of the MyStore BI application and Acumatica ERP

Integration Requirements
The BI application of the MyStore company will be used by the marketing managers and warehouse managers to
analyze existing customers and review the item availability in warehouses.
This course examines the following usage scenarios in the BI application:
• Retrieval of the list of customers with contact and address details of each customer
• Retrieval of the information about availability of stock items in warehouses
In this course, you do not implement the BI application itself; instead, you implement the integration part between
the BI application and Acumatica ERP, which provides the support for the listed scenarios in the BI application.
(The implementation of the BI application is outside of the scope of this course.)
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Part 1: Client Application Configuration
In this part of the guide, you will learn how to sign in to and sign out from Acumatica ERP in the client application.
You will also learn how to configure a client application to use the Acumatica ERP integration interfaces.

Lesson 1.1: Signing In to and Signing Out from Acumatica ERP
Before you can retrieve data from Acumatica ERP by using the contract-based REST API, you need to sign in to
Acumatica ERP. In this lesson, you will add the requests for signing in to and signing out from Acumatica ERP.
If two-factor authentication is turned on for a user account that is used to sign in to Acumatica ERP
through a web service API, the two-factor authentication is bypassed by the sign-in method. You
can explicitly turn oﬀ two-factor authentication for the user accounts that are used only through the
web service API by defining the user type of the user account. For details about the creation of a user
type to be used by an external application, see To Limit the Number of API Connections of Integrated
Applications.
You can also use the OAuth 2.0 authorization of applications, which is outside of the scope of this course. For a brief
description, see Additional Information: OAuth 2.0 Authorization.

Lesson Objectives
In this lesson, you will learn how to do the following:
• Sign in to Acumatica ERP through the REST API
• Sign out from Acumatica ERP through the REST API

Example: Signing In to Acumatica ERP
In this example, through the REST API, you will sign in to Acumatica ERP.
To sign in to Acumatica ERP, you will use the POST HTTP method and the URL for signing in. You will pass the
authentication parameters (the username, password, tenant name, and branch ID) in the body of the request.
With each subsequent request to the service, the application has to pass the cookies that it has received during
sign-in. The Postman application, which you use for testing the REST API requests in this training course, appends
the cookies to subsequent requests automatically.
For each sign-in to Acumatica ERP, you must sign out aer you finish your work with Acumatica ERP to close the
session. If the session is not closed, you may have issues with subsequent sign-ins to Acumatica ERP through the
web service API. The trial license, which you are using in the instance for this training course, limits the number of
API users to two, as you can see in the Maximum Number of Web Services API Users box on the License tab of the
License Monitoring Console (SM604000) form. Thus, if the session is not closed twice, you will not be able to sign in
to Acumatica ERP through the web service API for ten minutes. For details on how you can deal with this issue, see
Appendix: Troubleshooting.

Example
To sign in to Acumatica ERP, do the following:
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Instead of configuring the requests by yourself, you can import the Postman collection from
the REST.postman_collection.json file provided with this training course and test the
corresponding requests from this collection. (You can find the file in https://github.com/Acumatica/Helpand-Training-Examples/tree/2022R1/IntegrationDevelopment/I310.)
1. In Postman, configure the following settings of the contract-based REST API request:
• HTTP method: POST

• URL: http://localhost/MyStoreInstance/entity/auth/login
• The headers shown below
Key

Value

Accept

application/json

Content-Type

application/json

• The following body of the request
{

}

"name": "admin",
"password": "123",
"tenant": "MyStore",
"branch": "MYSTORE"

You specify the values in the body of a sign-in request as follows:
• In the name element, you specify the username that the application should use to sign in to
Acumatica ERP.
• In the password element, you specify the password for the username.

• In the tenant element, you specify the name of the tenant to which the application should sign in. In
this example, this is the name (MyStore) that you have specified during the creation of the Acumatica
ERP instance for the training course. You can view the name that should be used for the tenant in the
Login Name box of the Tenants (SM203520) form.
• In the branch element, you specify the ID of the branch (in this example, MYSTORE) to which the
application should sign in. You can view the ID of the branch in the Branch ID box of the Branches
(CS102000) form.
2. Send the request. If the request is successful, the response contains the 204 No Content status code
and the cookies that should be sent with subsequent requests to Acumatica ERP. In Postman, you can view
the cookies on the Cookies tab, which is shown in the following screenshot. The list of cookies contains six
elements, one of which is .ASPXAUTH.
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Figure: Cookies aer signing in
3. Save the request.
Related Links
• Sign In to the Service
• License Restrictions for API Users
• Companies and Branches

Example: Signing Out from Acumatica ERP
In this example, through the REST API, you will sign out from Acumatica ERP.
To sign out from Acumatica ERP, do the following:
1. In Postman, configure the contract-based REST API request as follows:
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• HTTP method: POST

• URL: http://localhost/MyStoreInstance/entity/auth/logout
• The headers shown below
Key

Value

Accept

application/json

Content-Type

application/json

2. Send the request. The response of the successful request contains the 204 No Content status code and
the list of cookies, which now contains four elements (the .ASPXAUTH element is missing), as shown in the
following screenshot.

Figure: Cookies aer signing out
3. Save the request.
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Related Links
• Sign Out from the Service

Additional Information: OAuth 2.0 Authorization
Acumatica ERP supports the OAuth 2.0 mechanism of authorization for applications that are integrated with
Acumatica ERP through an application programming interface (API) or OData interface. When a client application
of Acumatica ERP uses the OAuth 2.0 mechanism of authorization, the client application does not operate with
the Acumatica ERP credentials to sign in a user to Acumatica ERP; instead, the application obtains an access token
from Acumatica ERP and uses this token when it requests data from Acumatica ERP.
For details about the OAuth 2.0 authorization mechanism, see Authorizing Client Applications to Work with Acumatica
ERP. The authorization of a client application to work with Acumatica ERP is also illustrated in the I320 Advanced
Data Retrieval with REST API training course.

Additional Information: Custom Endpoints and Endpoint Extensions
The API provided by the system endpoints of Acumatica ERP may not be suﬀicient for the requirements of your
application. For example, you may need to retrieve data from a custom generic inquiry, or you may have added
new data access classes and business logic to Acumatica ERP in a customization project. If the entity from which
you want to retrieve data is not available in any of the system endpoints of Acumatica ERP, to retrieve the data from
this entity, you should create a custom endpoint either from scratch or by extending an existing endpoint.
For details about custom endpoints and endpoint extensions, see Custom Endpoints and Endpoint Extensions in the
documentation.

Additional Information: Use of a REST Schema in a Visual Studio Project
You can create a Visual Studio project and use the REST schema contained in the Acumatica ERP swagger.json
files for interaction with Acumatica ERP. You import the REST schema to a Visual Studio solution in two stages:
1. You generate Visual Studio packages from the REST schema.
2. You include the generated Visual Studio packages in your Visual Studio solution.
For details about how to import a REST schema to a Visual Studio solution, see To Import a REST Schema to a
Visual Studio Solution in the documentation.

Lesson Summary
In this lesson, you have learned how to sign in to and sign out from Acumatica ERP through the REST API. For
information on how to sign in to Acumatica ERP by using the OData interface, see Lesson 1.1: Signing In to
Acumatica ERP in the I300 Data Retrieval with OData course.
You have also reviewed OAuth 2.0 authorization in Acumatica ERP.
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Part 2: Initial Data Retrieval
In the BI application of the MyStore company, a marketing manager should be able to view analytics for the
distribution of existing customers by geographical state. To display to the marketing manager the information
about the customers, you need to retrieve from Acumatica ERP the information on the customers, their contacts,
and their addresses.
Also, in the BI application of the MyStore company, a warehouse manager should be able to view the statistics of
the items available in the warehouse. To make it possible for the BI application to display these statistics, you need
to retrieve from Acumatica ERP the information about the quantities of stock items available in the warehouses.
By completing the examples of this part, you will retrieve the full list of customer records with contacts and
addresses. (The import of this list to the BI application is outside of the scope of this course.) You will also retrieve
the quantities of stock items.

Lesson 2.1: Retrieving the List of Customers with Contacts
The BI application of the MyStore company should display to a user the distribution of existing customers by
geographic state. The data of these customers has been entered on the Customers (AR303000) form in Acumatica
ERP. To provide the list of customers to the BI application, you should retrieve the following values from Acumatica
ERP (with the corresponding locations on the Customers form):
• Customer ID (the Customer ID box of the Summary area)
• Account name (the Account Name box of the Account Info section on the General tab)
• Customer class (the Customer Class box of the Summary area)
• Details of the main contact of the customer (the Additional Account Info section of the General tab):
• Email address (the Account Email box)
• Primary phone number (the Business 1 box)
• Customer address (the Account Address section of the General tab):
• City (the City box)
• State (the State box)
• Postal code (the Postal Code box)
• Address line (the Address Line 1 and Address Line 2 boxes)
These elements are shown in the following screenshot.
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Figure: Elements on the Customers form

Lesson Objective
In this lesson, you will learn how to retrieve the data from an Acumatica ERP data entry form.

Example: Using GET and the $expand and $select Parameters
In this example, through the REST API, you will configure an HTTP request that exports the list of customer records
with contacts and addresses.
You will use the GET HTTP method and the Customer entity of the Default/20.200.001 endpoint to list customer
records. The Customer entity is mapped to the Customers (AR303000) form.
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Figure: The Customer entity
Because the database can contain thousands of customer records and each record includes dozens of fields, to
achieve the best performance of the application, you need to specify the fields of the customer records that should
be returned. You will use the $select parameter to specify the fields whose values should be retrieved from
Acumatica ERP for each customer record. For a customer record, you will export the values of the following fields of
the Customer entity:
• CustomerID

• CustomerName

• CustomerClass

• MainContact (nested Contact entity):
• Email

• Phone1

• Address (nested Address entity):
• AddressLine1
• AddressLine2
• City

• State

• PostalCode
By using the approach described in this example, you can export the values of the fields that are
available in the endpoint. To export any other fields (such as the fields added to an Acumatica ERP
form in a customization project), you should use the approach described in Additional Information:
Retrieval of Custom and User-Defined Fields.
You will use the $expand parameter to specify the nested entities to be returned. In this parameter, you have to
specify all the nested entities whose fields you need to retrieve from Acumatica ERP. That is, in this example, you
have to specify the following entities: MainContact and MainContact/Address.
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Prerequisites
Before you can test the example, you need to sign in to Acumatica ERP, as described in Example: Signing In to
Acumatica ERP. For the request in this example, you have to pass the cookies that you have received during the
sign-in.

Instructions for Retrieving the List of Customers
To retrieve the list of customers with contacts, do the following:
1. In Postman, configure the following settings of the contract-based REST API request:
• HTTP method: GET

• URL: http://localhost/MyStoreInstance/entity/Default/20.200.001/Customer
• The following parameters of the request
Parameter

Value

$expand

MainContact,MainContact/Address

$select

CustomerID,CustomerName,CustomerClass,MainContact/Email,MainContact/Phone1,MainContact/Address/AddressLine1,MainContact/Address/AddressLine2,MainContact/Address/City,MainContact/Address/State,MainContact/Address/PostalCode

• The headers shown below
Key

Value

Accept

application/json

Content-Type

application/json

2. Send the request. If the request is successful, the response contains the 200 OK status code and includes
the list of requested fields of all customer records in JSON format. The following code example shows a
fragment of the response body.
[

{

"id": "f475b40c-8f59-4750-b361-84a9fd34000d",
"rowNumber": 1,
"note": {
"value": ""
},
"CustomerClass": {
"value": "DEFAULT"
},
"CustomerID": {
"value": "C000000001"
},
"CustomerName": {
"value": "Jersey Central Office Equip"
},
"MainContact": {
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"id": "d85c888a-d1c9-448a-a297-d3be2d6c9df9",
"rowNumber": 1,
"note": {
"value": null
},
"Address": {
"id": "6da0645e-63f1-4abc-85f3-a91f5308d817",
"rowNumber": 1,
"note": {
"value": null
},
"AddressLine1": {
"value": "1 De Villiers & Harrison St, 11-th Flr."
},
"AddressLine2": {},
"City": {
"value": "Johannesburg"
},
"PostalCode": {},
"State": {},
"custom": {},
"files": []
},
"Email": {
"value": "jersey-equip@mail.con"
},
"Phone1": {
"value": "+1 (777) 283-0414"
},
"custom": {},
"files": []

]

},
...

},
"custom": {},
"files": []

3. Save the request.
Related Links
• Retrieve Records by Conditions
• Parameters for Retrieving Records

Additional Information: Retrieval of Custom and User-Defined Fields
In a customization project, you can add custom fields to Acumatica ERP forms. You can also add user-defined fields
to Acumatica ERP forms and include them in a customization project. (For details about user-defined fields, see
User-Defined Fields.)
You can retrieve the values of custom and user-defined fields through the contract-based REST API. The retrieval of
custom and user-defined fields is outside of the scope of this course but may be useful to some readers.
To retrieve custom and user-defined fields through the contract-based REST API, you can use the $custom
parameter. You can use the same approach to retrieve the values of any fields that are not included in the entity
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definition. For details about the work with the fields that are not included in the entity definition, see Custom Fields
in the documentation. For details about the $custom parameter, see $custom Parameter in the documentation.
You can also add the custom fields to a custom endpoint or endpoint extension and work with them by using the
same approach as was described in this lesson for the fields of the system endpoint. User-defined fields cannot
be added to custom endpoints and endpoint extensions. For details about custom endpoints and endpoint
extensions, see Custom Endpoints and Endpoint Extensions in the documentation.

Lesson Summary
In this lesson, you have learned how to retrieve the data that is exposed in Acumatica ERP on a data entry form by
using the contract-based REST API. For information on how to retrieve the same data by using the OData interface,
see Lesson 2.1: Retrieving the List of Customers with Contacts in the I300 Data Retrieval with OData course.

Lesson 2.2: Retrieving the Quantities of Stock Items
The BI application of the MyStore company should display to a user the statistics of the items available in the
warehouse. In Acumatica ERP, you can view the item availability data on the Inventory Summary (IN401000) form.
To view the on-hand and available quantities of stock items on this form, you select each item one by one on
the form. You have to do the same if you retrieve the quantities of items through the contract-based REST API.
However, this way of data export has a drawback: It performs many requests to the Acumatica ERP database;
therefore, it has slow system performance.
In this lesson, you will use another way of exporting data from Acumatica ERP. You will use the method that exports
data from the Item Availability Data (INGI0002) generic inquiry, which has been preconfigured for this training
course. This generic inquiry has been created based on the PX.Objects.IN.INSiteStatus data access class
and has one parameter, which you can use to filter the list of stock items by inventory ID. You can view this generic
inquiry on the Generic Inquiry (SM208000) form by selecting the inquiry with the title Item Availability Data and
clicking View Inquiry. The Item Availability Data generic inquiry is shown in the following screenshot.
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Figure: Item Availability Data generic inquiry

Lesson Objective
In this lesson, you will learn how to retrieve the list of records from a generic inquiry form.

Example: Using PUT to Retrieve Data from an Inquiry
In this example, through the REST API, you will configure an HTTP request that exports the quantities of stock items
from the Item Availability Data (INGI0002) custom generic inquiry in Acumatica ERP.
Because no entity is mapped to the custom generic inquiry in the system endpoints, which are provided in
Acumatica ERP by default, to export data from this generic inquiry by using the contract-based API, you need to
use a custom endpoint or an extension of an existing endpoint. You will use the ItemAvailabilityData/0001 custom
endpoint, which has been preconfigured for this course on the Web Service Endpoints (SM207060) form. (The
creation of custom endpoints and endpoint extensions is outside of the scope of this course. For more details, see
Additional Information: Custom Endpoints and Endpoint Extensions.)
You will use the PUT HTTP method and the ItemAvailabilityDataInquiry entity of the custom
ItemAvailabilityData/0001 endpoint. The ItemAvailabilityDataInquiry entity is mapped to the Item
Availability Data custom generic inquiry. The PUT method is always used to retrieve data from an entity that is
mapped to a generic inquiry because generic inquiries can contain parameters whose values you may need to
specify by passing the values of the parameters in the body of the request.
You will use the $expand parameter to specify the nested detail entity (Results) to be returned. To retrieve the
data from a generic inquiry, you have to expand the nested detail entity with the results of the generic inquiry. This
entity is usually called Results.
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Although this generic inquiry has a parameter (which is optional), you will not specify the parameter value of the
inquiry in this example, because you need to retrieve the full list of records of the generic inquiry. Therefore, you
will pass no values in the body of the request to specify the parameter.

Prerequisites
Before you can test the example, you need to sign in to Acumatica ERP, as described in Example: Signing In to
Acumatica ERP. For the request in this example, you have to pass the cookies that you have received during the
sign-in.

Instructions for Retrieving the Quantities of Items
To retrieve the quantities of items, do the following:
1. In Postman, configure the following settings of the contract-based REST API request:
• HTTP method: PUT

• URL: http://localhost/MyStoreInstance/entity/ItemAvailabilityData/0001/ItemAvailabilityDataInquiry
• Parameter: $expand=Results
• The headers shown below
Key

Value

Accept

application/json

Content-Type

application/json

• Body: {}

2. Send the request. If the request is successful, the response contains the 200 OK status code and includes
the result of the generic inquiry in JSON format. The following code example shows a fragment of the
response body.
{

"id": "51c779ee-a54a-4623-9cac-64ee87b4589e",
"rowNumber": 1,
"note": {
"value": null
},
"InventoryID": {},
"Results": [
{
"id": "88e44fc9-96f8-43b4-b93d-225ef1e614ed",
"rowNumber": 1,
"note": {
"value": null
},
"Description": {
"value": "SIM card & contract"
},
"InventoryID": {
"value": "SIMCARD"
},
"QtyAvailable": {
"value": 1000.000000
},
"QtyOnHand": {
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}

]

},
...

"value": 1000.000000
},
"Selected": {
"value": false
},
"Warehouse": {
"value": "YOGI"
},
"custom": {},
"files": []

Related Links
• Retrieve Data from an Inquiry Form
• Parameters for Retrieving Records

Lesson Summary
In this lesson, you have learned how to retrieve a list of records that is exposed in Acumatica ERP on a generic
inquiry form by using the contract-based REST API. For information on how to retrieve the same data by using the
OData interface, see Lesson 2.2: Retrieving the Quantities of Stock Items in the I300 Data Retrieval with OData course.
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Part 3: Retrieval of the Delta of Records
The BI application of the MyStore company displays information about the stock items registered in Acumatica
ERP. To provide actual data about the stock items to the BI system, you need to retrieve this information once a
day. To optimize the performance, you retrieve only the data about the items that have been modified within the
past day.
The BI application also needs to display information about item availability in Acumatica ERP in real time. To
display actual data about the stock item availability, you use push notifications configured in Acumatica ERP.
By completing the examples of this part, you will retrieve only the modified records from Acumatica ERP. You can
use the contract-based REST API for the export. You will also configure push notifications to be sent by Acumatica
ERP when item availability data has been changed.

Lesson 3.1: Retrieving the List of Modified Stock Items
The BI application of the MyStore company should display to each user the information about the items that are
sold in the store. These items are entered and updated on the Stock Items (IN202500) form in Acumatica ERP. When
you already have a list of items with the necessary information, you need to retrieve only the changes to the items
that have been made during the past day. To display the list of modified items to a user, you should export the list
of stock items that satisfy the specified conditions from Acumatica ERP. You will export the stock item records that
have the Active status and that were modified within the past day.
For a stock item record entered and maintained on the Stock Items form, you will export the following values:
• The inventory ID (the Inventory ID box in the Summary area)
• The description of the item (Description of the Summary area)
• The item class assigned to the item in Acumatica ERP (the Item Class box of the Item Defaults section of
the General tab)
• The base unit of measurement (the Base Unit box of the Unit of Measure section of the General tab)
• The date and time the record was last modified (for which there are no corresponding elements on the
form)
• Information about the availability of the item in particular warehouses (the Warehouse Details tab):
• The warehouse ID (the Warehouse column)
• The quantity of the item available in the warehouse (the Qty. On Hand column)
The elements that are available on the form are shown in the following screenshots. The value of the last modified
date and time will be exported from an internal field, which is not available among the elements of the form.
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Figure: Elements whose values will be exported from the Summary area and the General tab

Figure: Elements whose values will be exported from the Warehouse Details tab
This lesson shows how you can implement this scenario by using the contract-based REST API.

Lesson Objective
In this lesson, you will learn how to retrieve the list of records that were modified within a period.

Prerequisites
To have at least one stock item record modified within the past day, you need to perform the actions described in
this topic before you perform the examples of this lesson.
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On the Stock Items (IN202500) form, modify the AACOMPUT01 and AALEGO500 inventory items as follows:
• Change the status of the AACOMPUT01 inventory item to Inactive and save the record.
• Change the description of the AALEGO500 inventory item to Lego, 500 piece set, and save the
record.
Now you have at least two inventory items that were modified within the past month, and one of them has Active
status.
The system tracks the last modified date for every record, but this date is not displayed on the Stock Items form.
In the system, there is a preconfigured generic inquiry where you can check the dates when stock items were last
modified. To view this generic inquiry, on the Generic Inquiry (SM208000) form, select the inquiry with the title Stock
Items: Last Modified Date, and click View Inquiry on the form toolbar. You can sort items by the last modified date
on the Last Modified Date (INGI0001) generic inquiry, as shown in the following screenshot.

Figure: Last Modified Date generic inquiry

Example: Using GET and the LastModified Field
In this example, through the REST API, you will configure an HTTP request that exports the list of active stock item
records that were modified within the past day.
You will use the GET HTTP method and the StockItem entity of the Default/20.200.001 endpoint to list the stock
items. The StockItem entity is mapped to the Stock Items (IN202500) form.
You will use the $filter parameter to specify the search conditions for the Active and LastModified fields.
You use OData URI conventions to specify the conditions.
Because the database can contain thousands of stock item records, to achieve the best performance of the
application, you need to specify the fields of the stock item records that should be returned. You will use the
$select parameter to specify the fields whose values should be retrieved from Acumatica ERP for each stock item
record. For a stock item record, you will export the values of the following fields of the StockItem entity:
• InventoryID
• Description
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• ItemClass
• BaseUOM

• WarehouseDetails (nested StockItemWarehouseDetail entity):
• WarehouseID
• QtyOnHand

The LastModified and ItemStatus fields will be returned because they are specified in the $filter
parameter.
You will use the $expand parameter to specify the WarehouseDetails nested detail entity to be returned.

Prerequisites
Before you can test the example, you need to sign in to Acumatica ERP, as described in Example: Signing In to
Acumatica ERP. For the request in this example, you have to pass the cookies that you have received during the
sign-in.

Instructions for Retrieving the List of Modified Stock Items
To retrieve the list of modified stock items, do the following:
1. In Postman, configure the following settings of the contract-based REST API request:
• HTTP method: GET

• URL: http://localhost/MyStoreInstance/entity/Default/20.200.001/StockItem
• The following parameters of the request
Parameter

Value

$filter

ItemStatus eq 'Active' and LastModified gt datetimeoffset'2019-11-14T00:00:00.000'
Specify today's date instead of 2019-11-14.

$expand

WarehouseDetails

$select

InventoryID,Description,WarehouseDetails/WarehouseID,WarehouseDetails/QtyOnHand,ItemClass,BaseUOM

• The headers shown below
Key

Value

Accept

application/json

Content-Type

application/json

2. Send the request. If the request is successful, its response contains the 200 OK status code and includes
the list of requested fields of the active stock item records modified within the past day in JSON format. The
following code example shows an example of the response body.
[

{

"id": "cae53ce0-1614-e511-9b82-c86000dddf0b",
"rowNumber": 1,
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]

}

"note": {
"value": ""
},
"BaseUOM": {
"value": "PIECE"
},
"Description": {
"value": "Lego, 500 piece set"
},
"InventoryID": {
"value": "AALEGO500"
},
"ItemClass": {
"value": "STOCKITEM"
},
"ItemStatus": {
"value": "Active"
},
"LastModified": {
"value": "2019-11-14T06:13:09.57+03:00"
},
"WarehouseDetails": [
{
"id": "80f56719-6e81-e511-80c0-00155d012302",
"rowNumber": 1,
"note": {
"value": ""
},
"QtyOnHand": {
"value": 1999.000000
},
"WarehouseID": {
"value": "MAIN"
},
"custom": {},
"files": []
}
],
"custom": {},
"files": []

3. Save the request.
Related Links
• Retrieve Records by Conditions
• Parameters for Retrieving Records

Lesson Summary
In this lesson, you have learned how to export from Acumatica ERP the list of stock item records that were modified
within a particular period by using the contract-based REST API. For information on how to retrieve the same data
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by using the OData interface, see Lesson 3.1: Retrieving the List of Modified Stock Items in the I300 Data Retrieval with
OData course.

Lesson 3.2: Monitoring Item Availability with Push Notifications
The BI application of the MyStore company needs to display up-to-date information about the item availability in
warehouses. You will configure Acumatica ERP to track the changes in item availability and to send notifications
to an HTTP address when the availability of any item changes. (The processing of these notifications in the BI
application is outside of the scope of this course.) With push notifications, the BI application does not need to
continually poll for the data to find out whether there are any changes to this data, which helps improve the
performance of the application.

Lesson Objective
In this lesson, you will learn how to configure Acumatica ERP to send push notifications to an HTTP address.

Example: Configuring Push Notifications
In this example, you will configure Acumatica ERP to monitor changes in the Item Availability Data (INGI0002)
custom generic inquiry. Acumatica ERP will send push notifications to an HTTP address in JSON format about the
changes.

Prerequisites
To test the push notifications that you will set up Acumatica ERP to send to an HTTP address, you will use the
http://webhookinbox.com/ website, which is an open-source service. To obtain an HTTP address that you will use for
testing, do the following:
1. Open http://webhookinbox.com/.
2. Click create an inbox.
3. Copy the HTTP address that the site has generated. An example of the address is shown in the following
screenshot. Do not close the webpage; you will use it for testing.
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Figure: An HTTP address

Instructions for Configuring Push Notifications
To configure Acumatica ERP to send push notifications to an HTTP address, do the following:
1. In the Summary area of the Push Notifications (SM302000) form, specify the following settings:
• Destination Name: MyBIIntegration

You can specify any name for the target notification destination.

• Destination Type: Webhook
With Webhook selected, Acumatica ERP will send HTTP POST requests with notification information to
an HTTP address.
• Address: The address that you have created in the prerequisites of this example
2. On the Generic Inquiries tab, click Add Row on the toolbar of the Inquiries table.
3. For the added row, do the following:
a. In the Inquiry Title column of the added row, select Item Availability Data.
b. Select the Track All Fields check box.
If all fields in the results of the data query are tracked, the system produces push
notifications for changes of any field in the results of the data query, which can cause
overflow of the push notification queue. If you need to track only particular fields in the
results of the data query, push notifications for changes in other fields are useless for you
but consume system resources. Therefore, in this case, we recommend that you specify
particular fields to be tracked in the Fields table.
4. On the form toolbar, click Save. The following screenshot shows the final configuration.
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Figure: Push notification configuration

Instructions for Testing Push Notifications
To test the configured notifications, do the following:
1. On the Sales Orders (SO301000) form, create a sales order as follows:
a. In the Customer box, select C000000001.
b. Click Remove Hold.
c. On the table toolbar of the Details tab, click Add Items. In the dialog box that opens, select the
unlabeled check box for the AALEGO500 inventory item, and click Add & Close.
d. On the form toolbar, click Save.
2. On the webhook inbox webpage, which you have generated in the prerequisites, review the push
notification that Acumatica ERP sent for the change in the available quantity for the AALEGO500 inventory
item. When you created a sales order, the available quantity of the AALEGO500 inventory item was changed.
The notification contains the information about the new value of the QtyAvailable field of the changed
record in the Inserted element and the information about the previous value of this field in the Deleted
element. An example of the notification is shown in the following code.
{

"Inserted":
[
{
"Warehouse":"MAIN ",
"InventoryID":"AALEGO500",
"Description":"Lego, 500 piece set",
"QtyOnHand":1999.000000,
"QtyAvailable":1974.000000
}
],
"Deleted":
[
{
"Warehouse":"MAIN",
"InventoryID":"AALEGO500 ",
"Description":"Lego, 500 piece set",
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"QtyOnHand":1999.000000,
"QtyAvailable":1975.000000

}

}
],
"Query":"Item Availability Data",
"CompanyId":"MyStore",
"Id":"06284bdf-2952-4a9a-bf60-2ad0cd33924e",
"TimeStamp":636771954942887487,
"AdditionalInfo":
{
"PXPerformanceInfoStartTime":"11/14/2019 13:51:34"
}

Related Links
• Push Notifications
• To Configure Push Notifications
• Push Notification Format

Additional Information: Push Notifications
The scenarios described in this topic are outside of the scope of this course but may be useful to some readers.

Sending Push Notifications to a Message Queue, the SignalR Hub, a Commerce Push Destination
Acumatica ERP can send notifications to the following predefined destination types: an HTTP address (webhook), a
Microso message queue, a SignalR hub (the destination type implemented in Acumatica ERP by using the ASP.NET
SignalR library), and a commerce push destination.
For details about these destination types, see Push Notification Destinations. For information about how to configure
Acumatica ERP to send notifications to a message queue or the SignalR hub, see To Configure Push Notifications. For
details about how to define push notifications for commerce push destination, see To Implement Push Notifications
for a Commerce Connector.

Processing Failed Notifications
If Acumatica ERP is configured to send push notifications to an HTTP address or to a message queue and cannot
send these notifications for some reason, Acumatica ERP saves the information about these notifications
and displays these notifications on the Process Push Notifications (SM502000) form. You can resend the failed
notifications for two days, aer which the notifications are removed from the Acumatica ERP database. For details
about how to resend the failed notifications, see To Process Failed Notifications.
If Acumatica ERP is configured to send push notifications to the SignalR hub, the failed notifications cannot be
resent. For details, see Push Notification Destinations.

Defining the Data Query for Push Notifications in Code
You can define the data query that specifies the data changes for which Acumatica ERP should send notifications in
one of the following ways:
• By using a generic inquiry, as has been described in this lesson
• By using a built-in definition, which is a data query defined in code
For information about how to create a built-in definitions, see To Create a Built-In Definition.
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Adding Custom Information to Push Notifications
Push notifications in JSON format that an external application receives include the AdditionalInfo element.
In this element, you can include custom information, such as the name of the user that performed the data change.
For details about how to include custom information in push notifications, see To Add Additional Information to Push
Notifications.

Creating a Custom Destination for Push Notifications
Acumatica ERP can send notifications to the following predefined destination types: an HTTP address, a Microso
message queue, a SignalR hub, and a commerce push destination. If these destination types do not satisfy the
requirements of your application, you can create a custom destination type in code. For details about how to
develop a custom destination type, see To Create a Custom Destination Type.

Lesson Summary
In this lesson, you have configured Acumatica ERP to send push notifications to an HTTP address. You have also
reviewed the possible options for the configuration of push notifications.
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Part 4: Creation of a Customization Package
To distribute the changes that you made to your Acumatica ERP instance to the Acumatica ERP instances of the
company, you need to include all the custom items that you have created in Acumatica ERP in a customization
package.
By completing the examples of this part, you will configure customization packages that include all the items that
have been created in Acumatica ERP.

Lesson 4.1: Configuring a Customization Project and Exporting It
In this lesson, for the contract-based REST API, you will create a customization project, include all necessary data
in this project, and export the project as a ZIP file. You will need to include the following items in the customization
project:
• The generic inquiry that is used in the integration application
• The custom endpoint
• The push notification definition

Lesson Objectives
In this lesson, you will learn how to do the following:
• Include in a customization project all necessary items that were created in Acumatica ERP for an integration
application
• Export the customization project as a ZIP file

Example: Creating a Customization Package for the Contract-Based REST API
Integration
In this example, you will create a customization package for the contract-based REST API integration that you have
implemented during this course.
You will include in the customization package the following items:
• The ItemAvailabilityData/0001 custom endpoint, which was used in Lesson 2.2: Retrieving the Quantities of
Stock Items to retrieve the data from the Item Availability Data (INGI0002) generic inquiry
• The Item Availability Data (INGI0002) generic inquiry, which was used in Lesson 2.2: Retrieving the Quantities
of Stock Items and Example: Configuring Push Notifications
• The MyBIIntegration push notification definition, which was created in Example: Configuring Push
Notifications

You can include any other items in the customization project if they are necessary for the integration application.

Creating a Customization Package
To create a customization project and export it to a ZIP file, do the following:
1. On the Customization Projects (SM204505) form, do the following:
a. On the form toolbar, click Add Row.
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b. In the Project Name column of the added row, type the name of the project:
MyBIIntegrationCBAPI.
c. On the form toolbar, click Save.
2. In the Project Name column, click the MyBIIntegrationCBAPI link, which opens the Customization Project
Editor for the MyBIIntegrationCBAPI customization project.
3. Include the custom endpoint in the customization project as follows:
a. In the navigation pane of the Customization Project Editor, click Web Service Endpoints to open the
Web Service Endpoints page.
b. On the toolbar of the Web Service Endpoints page, click Add New Record.
c. In the Add Entity Endpoint dialog box, which opens, select the check box in the row for the
ItemAvailabilityData endpoint with Version 0001, as shown in the following screenshot.

Figure: Selecting the endpoint
d. Click Save.
The endpoint has been added to the Web Service Endpoints page.
4. Include the generic inquiry in the customization project as follows:
a. In the navigation pane of the Customization Project Editor, click Generic Inquiries.
b. On the toolbar of the Generic Inquiries page, click Add New Record.
c. In the Add Generic Inquiries dialog box, select the check box in the row for the Item Availability Data
generic inquiry.
d. Click Save.
The inquiry has been added to the Generic Inquiries page.
5. Include the definition of push notifications in the customization project as follows:
a. In the navigation pane of the Customization Project Editor, click Push Notifications.
b. On the toolbar of the Push Notifications page, click Add New Record.
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c. In the Add Push Notifications dialog box, select the check box in the row for the MyBIIntegration
destination name.
d. Click Save.
The MyBIIntegration definition has been added to the Push Notifications page.
6. Close the Customization Project Editor.
7. On the Customization Projects form, click the row for the MyBIIntegrationCBAPI customization project, and
on the form toolbar, click Export; save the ZIP file with the customization project to your computer.
You can import this ZIP file to another Acumatica ERP instance and publish the customization project to
make the items from the customization project available in this instance.
Related Links
• Managing Items in a Project

Lesson Summary
In this lesson, you have configured a customization project to include all necessary items that have been created in
Acumatica ERP for the integration application. You have exported this customization project as a ZIP file.
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Appendix: Comparison of the Integration Interfaces
This topic summarizes the diﬀerences between the integration approaches described in this training guide and in
I300 Data Retrieval with OData.

Initial Configuration
The following table summarizes the configuration of Acumatica ERP that should be performed for each of the
integration interfaces.
Integration Interface

Configuration of Acumatica ERP

OData Version 3.0 interface

Optional: Configuration of CORS

OData Version 4.0 interface

Optional: Configuration of CORS

REST API

Optional: Configuration of a custom endpoint or an endpoint extension

Signing In to and Signing Out from Acumatica ERP
The following table summarizes the sign-in and sign-out options and limitations for each of the integration
interfaces.
Integration Interface

Authentication and Authorization

Limit for the Number of API Users

OData Version 3.0
interface

• Basic authentication

No

OData Version 4.0
interface

• Basic authentication

REST API

• POST requests to the sign-in and signout endpoints

• OAuth 2.0 authorization
No

• OAuth 2.0 authorization
Yes

• OAuth 2.0 authorization

Data Retrieval from a Data Entry Form
The following table summarizes the options of data retrieval from a data entry form for each of the integration
interfaces.
Integration
Interface

Ability to Retrieve Data from
a Data Entry Form

Ability to Retrieve Custom
Fields

Ability to Retrieve User-Defined Fields

OData Version 3.0 interface

Yes, if a custom generic inquiry is created that retrieves
the needed data.

Yes

Yes

OData Version 4.0 interface

Yes, through the data access
classes that correspond to the
data entry form.

Yes

Yes
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Integration
Interface

Ability to Retrieve Data from
a Data Entry Form

Ability to Retrieve Custom
Fields

Ability to Retrieve User-Defined Fields

REST API

Yes, if the form is mapped in
an endpoint.

Yes

Yes

Data Retrieval from a Generic Inquiry
The following table summarizes the options of data retrieval from a generic inquiry form for each of the integration
interfaces.
Integration Interface

Ability to Retrieve Data from a Generic Inquiry Without Parameters

Ability to Specify the Values of Parameters of Generic Inquiries

OData Version 3.0
interface

Yes

No

OData Version 4.0
interface

Yes, by retrieving data from DACs on which
the generic inquiry is based

No

REST API

Yes, if the generic inquiry is mapped in an
endpoint

Yes, if the generic inquiry and its parameters are mapped in an endpoint

Retrieval of the Delta of Records
The following table summarizes the options for the retrieval of the delta of records for each of the integration
interfaces.
Integration Interface

Ability to Filter the Data by Conditions

OData Version 3.0 interface

Yes

OData Version 4.0 interface

Yes

REST API

Yes

Creation of the Customization Package
The following table summarizes which items should be included in the customization projects for each of the
integration interfaces.
Integration Interface

Generic Inquiries

Web Service Endpoints

Push Notifications

Other Customization Project Items

OData Version 3.0
interface

Yes

No

Yes, if push notifications have been
used for the integration

Yes, if these items
have been used for
the integration
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Integration Interface

Generic Inquiries

Web Service Endpoints

Push Notifications

Other Customization Project Items

OData Version 4.0
interface

Yes, if generic inquiries have been
used for the integration

No

Yes, if push notifications have been
used for the integration

No

REST API

Yes, if generic inquiries have been
used in a custom
endpoint or an endpoint extension

Yes, if a custom endpoint or an endpoint extension is
used

Yes, if push notifications have been
used for the integration

Yes, if these items
have been used for
the integration
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Appendix: Web Integration Scenario Reference
In this topic, you can find reference links to the topics that describe how to implement the following web
integration scenarios:
• Monitoring item availability in warehouses: Lesson 3.2: Monitoring Item Availability with Push Notifications.
• Retrieving the list of customers: Lesson 2.1: Retrieving the List of Customers with Contacts.
• Retrieving the list of modified stock items: Lesson 3.1: Retrieving the List of Modified Stock Items.
• Retrieving the quantities of stock items: Lesson 2.2: Retrieving the Quantities of Stock Items.
• Signing in: Lesson 1.1: Signing In to and Signing Out from Acumatica ERP.
• Signing out: Lesson 1.1: Signing In to and Signing Out from Acumatica ERP.
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Appendix: Troubleshooting
I get the error API Login Limit when I try to sign in to Acumatica ERP through the REST API. What
should I do?
For an application that uses the REST API methods for the sign-in to Acumatica ERP (that is, uses cookies), this error
appears if all of the following are true:
• The API login limit is specified in the Acumatica ERP license. The license restriction for the API users
is shown in the Maximum Number of Web Services API Users box on the License tab of the License
Monitoring Console (SM604000) form.
• The number of unclosed sessions (that is, the sessions in which you have signed in to Acumatica ERP
through the REST API or obtained access to the Acumatica ERP REST API through OAuth 2.0 and have not
signed out from Acumatica ERP) equals the API login limit in the license.
• You try to sign in to Acumatica ERP once more in another session.
You can deal with this error as follows:
1. Modify the code of your application so that it closes the session (signs out from Acumatica ERP) each time
the work with Acumatica ERP is finished. For details, see Lesson 1.1: Signing In to and Signing Out from
Acumatica ERP.
2. If the integration application has not closed the session for some reason, you can do one of the following:
• Sign out from Acumatica ERP by using the cookies that the application used during the signing in.
• Wait for ten minutes until the expiration of the session that is managed by cookies.
• Restart the site in the Internet Information Services (IIS) Manager or by clicking the Restart Application
button on the toolbar of the Apply Updates (SM203510) form.

I get the error HTTP 404 Not Found when I click View Endpoint Service on the Web Service Endpoints
(SM207060) form. What should I do?
This error can appear if the Acumatica ERP website is running on a 64-bit operating system, is using the Classic
managed pipeline mode for the application pool, and is using settings for this application pool that are not
recommended. Do the following to make sure you have the recommended IIS settings:
1. In the Control Panel, open Administrative Tools > Internet Information Services (IIS) Manager.
2. In Application Pools, select the application pool that your Acumatica ERP application uses, and click
Advanced Settings in the Actions pane.
3. In the Advanced Settings dialog box, which opens, make sure the Enable 32-Bit Applications setting is
False.

I get the error The given key was not present in the dictionary when I send a GET request through the REST
API. What can be the reason for the error?
This error appears if an incorrect name is specified for the entity or field in the parameters of the request. Make sure
that you have specified the correct names for the entities and fields in the parameters of the request.

