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Typographic Conventions

Type Style ‘ Description

Example Words or characters quoted from the screen. These include field names, screen titles,
pushbuttons labels, menu names, menu paths, and menu options.

Textual cross-references to other documents.

Example Emphasized words or expressions.

EXAMPLE Technical names of system objects. These include report names, program names,
transaction codes, table names, and key concepts of a programming language when they
are surrounded by body text, for example, SELECT and INCLUDE.

Example Output on the screen. This includes file and directory names and their paths, messages,
names of variables and parameters, source text, and names of installation, upgrade and
database tools.

Example Exact user entry. These are words or characters that you enter in the system exactly as

they appear in the documentation.

<Example> Variable user entry. Angle brackets indicate that you replace these words and characters
with appropriate entries to make entries in the system.

EXAMPLE Keys on the keyboard, for example, [F2|or ENTER|.
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1 Introduction

1.1 About This Document

This document covers the basic usages of SAP Business One Service Layer and explains the technical details of
building a stable, scalable Web service using SAP Business One Service Layer.

1.2 Target Audience

We recommend that you refer to this document if you are:
e Developing applications based on Service Layer API

e Planning your first load balancing deployment

Improving your system's performance
e Assuring your system's stability under heavy work load

This document is intended for system administrators who are responsible for configuring, managing, and
maintaining an SAP Business One Service Layer installation. Familiarity with your operating system and your
network environment is beneficial, as is a general understanding of web application server management.

This document is also relevant for software developers who build add-ons for SAP Business One.

1.3 About SAP Business One Service Layer

SAP Business One Service Layer is a new generation of extension API for consuming SAP Business One data and
services. It builds on core protocols such as HTTP and OData, and provides a uniform way to expose full-featured
business objects on top of a highly scalable and high-availability Web server. Currently, Service Layer supports
OData version 3, version 4, and a few selected OData client libraries, for example, WCF for .Net developers; data.js
for JavaScript developers.

1 Note

You can use the following URIs to switch the OData versions:
0 /bls/vl1/$metadatais for odata v3
0 /bls/v2/$metadatais for odata v4

PUBLIC Working with SAP Business One Service Layer
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2 Getting Started

2.1 System Requirements

SAP Business One Service Layer runs on both SUSE Linux Enterprise and Microsoft Windows operating systems
(as of SAP Business One 10.0 PLO1). It is an application server built on the Apache HTTP Web server.
SAP Business One Service Layer can be deployed in one of two different modes:
e Anintegrated mode, installing on the same database server so as to keep the system landscape as simple as
possible
e Adistributed mode, installing on separate machines to obtain more computing power for higher concurrent
throughput
For hardware requirements, such as memory capacity or number of CPU cores, refer to SAP HANA hardware
specifications and Hardware Requirements Guide for SAP Business One.
For more information, refer to the Platform Support Matrix in conjunction with the SAP Productivity Availability
Matrix and the Administrator's Guides for SAP Business One (versions for both Microsoft SQL and SAP HANA)
on SAP Help Portal.

2.2 Architecture Overview

SAP Business One Service Layer has a 3-tier architecture: the clients communicate with the Web server using
HTTP/OData, and the Web server relies on the database for data persistence.
Within the Web server, several key components are involved in handling incoming OData-based HTTP requests:

e The OData Parser looks at the requested URL and HTTP methods (GET/POST/PATCH/DELETE), translates
them into the business objects to be operated on, and calls each object's respective method for
create/retrieve/update/delete (CRUD) operations. In reverse, the OData Parser also receives the returned
data from business objects, translates them into HTTP return code and JSON data representatives, and
responds to the original client.

e The DI Core is the interface for accessing SAP Business One objects and services, the same one that is used
by SAP Business One DI API. As a result, Service Layer APl and DI API have identical definitions for objects
and object properties, smoothing the learning curve for developers who have already acquired DI API
development experience.

e The session manager implements session stickiness, working with the Service Layer load balancer, so that
requests from the same client will be handled by the same Service Layer node.

e OBServer is the body of business logic dealing with the actual work, for example, tax calculation, posting, and
so on. Service Layer achieves high performance and scalability by leveraging multi-processing.

Working with SAP Business One Service Layer PUBLIC
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In order to achieve even higher availability and scalability, we recommend deploying multiple Service Layer
instances with a load balancer in the front. The benefits include the following:

¢ Client requests can be dispatched to different Service Layer instances and executed in parallel.

e If Service Layer is installed in a distributed mode, and there is a hardware failure in one host machine, Service
Layer is smart enough to re-dispatch client requests to another live instance without asking users to log on

again.

2.3 Installing SAP Business One Service Layer

The Service Layer is an application server that provides Web access to SAP Business One services and objects
and uses the Apache HTTP Server (or simply Apache) as the load balancer, which works as a transit point for
requests between the client and various load balancer members. The architecture of the Service Layer is

illustrated below:

Service Layer
Load Balancer Member 1

Service Layer
Load Balancer

HTTPS

Service Layer
Load Balancer Member n
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" Recommendation

As the communication between the load balancer and the load balancer members is transmitted via
HTTP instead of HTTPS, you should configure the firewall on each load balancer member machine in such
a way that only visits from the load balancer are allowed to the load balancer members.

You may set up Service Layer in one of the following ways:
e [Recommended] The load balancer and all load balancer members are installed on the same machine.

e The load balancer and load balancer members are all installed on different physical machines. Note that at
least one load balancer member must be installed on the same machine as the load balancer.

Remote installation of Service Layer is not supported. For example, if you intend to install the load balancer on
server A and two load balancer members on servers B and C, you must run the server components setup wizard
on each server separately.

For more information, see the Installing the Service Layer charpter in the SAP Business One Administrator’s
Guides (version for SQL and version for SAP HANA).

Working with SAP Business One Service Layer PUBLIC
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3 Consuming SAP Business One Service Layer

This section explains how to consume SAP Business One Service Layer and provides examples. For a full list of
exposed entities and actions, refer to metadata returned by your service or the API reference of SAP Business

One Service Layer.

Before interacting with Service Layer, refer to the following table for the key elements and terms:

Key Elements and

Terms

Service Root URL

Description/Activity

Identifies the root of Service Layer
API. Service layer supports HTTPS
by default.

URL/Sample Code

https://<server>:<port>/bls/<version>

Example:
https://databaseserver:50000/bls/v1

1 Note

To use OData version 3, send the following
HTTP request:
https://databaseserver:50000/bls
/vl

To use OData version 4, send the following
HTTP request:
https://databaseserver:50000/bls
/v2

Resource Path

Identifies the resource to be
interacted with. It can be a collection
of entities or a single entity.

https://<server>:<port>/bls/<version>/
<resource_path>

Example:
https://databaseserver:50000/bls/v1/1t
ems

against the resource, in accordance
with the RESTful architectural
principles.

Query Options Specifies multiple query optionsand | https://<server>:<port>/bls/<version>/
operation parameters. <resource_path>?<query_options>
Example:
https://databaseserver:50000/bls/v1/1t
ems?$top=2&$orderby=itemcode
HTTP Verb Indicates the action to be taken In the following example, the 2 requests are

equivalent:

e POST
https://databaseserver/bls/v1/Login

e POST /Login

JSON Resource

Represents and interacts with

{"key1": "valuel™, "arrl™: [100, 200],

Representation structured content, embedded in "key2": "value2"}
Service Layer requests and
responses.
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" Recommendation

To test Service Layer without developing a program, you can install the "POSTMAN" browser extension in

Google Chrome, or install equivalent add-ons on other browsers.

3.1 Login and Logout
Before you perform any operation in Service Layer, you first need to log into Service Layer.

Send this HTTP request for login:
POST https://<Server Name/I1P>:<Port>/bls/v1/Login
{""CompanyDB": "US506", "UserName'': "manager', ''Password': "1234"}

1 Note

As of SAP Business One 10.0 FP2305, you can log in to the Service Layer with a Windows domain user
account after activating the Active Directory Domain Services and binding its users to company users.
For more information, please refer to the “SL Connection References” part in the guide Identity and
Authentication Management in SAP Business One on the Help Portal

If the login is successful, you get the following response:

HTTP/1.1 200 OK

Set-Cookie: B1SESSION=PTRzIjYK-weN6-1Lx1-ZG0J-3ARXxFjcUOShy;HttpOnly;
Set-Cookie: ROUTEID=.nodel; path=/bls

"odata.metadata':
"https://databaseserver:50000/bls/v1/$metadata#BlSessions/@Element”,

"Sessionld”: "PTRzljYK-weN6-1Lx1-ZG0J-3ARxFjcUOShy",
"Version': '"1000110",
"SessionTimeout": 30

}

The response of Login request indicates that Service Layer inserts a cookie in the response header, with the
cookie name 'BISESSION' and cookie value 'PTRzljYK-weN6-1Lx1-ZG0J-3ARxfjcUOShy' respectively. In addition,
another cookie item (ROUTEID=.nodel) is returned by Apache server to ensure the load balancer stickiness.

Send this HTTP request for logout:

POST /Logout

Cookie: B1SESSION=PTRzIjYK-weN6-1Lx1-ZG0J-3ARxFjcUOShy; ROUTEID=.nodel
If the logout is successful, you get the following response, without any response content:
HTTP/1.1 204 No Content
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3.1.1 Session

A session is started by a login request and is ended by a logout request. Each valid session has a unique session ID
which is distinguished by a GUID-like string. To make subsequent requests after login, the cookie items
B1SESSION and ROUTEID are mandatory and shall both be set in each request header. For example, to get an

I temwith ID="'i001", send the following request with a cookie:

GET /ltems("i1001"7)

Cookie: B1SESSION=PTRzIjYK-weN6-1Lx1-ZG0J-3ARxFjcUOShy; ROUTEID=.nodel

If you write a client application in Windows desktop mode (not in Browser Access mode), do not forget to add the
cookie item in the HTTP header, as in the above example of Logout. Otherwise, you may receive the "Invalid
session" error:

HTTP/1.1 401 Unauthorized

{
“error” : {
""code" : 301,
"message" : {
"lang" : "en-us",
"value™ : "Invalid session or session already timeout."
}
}
}
1 Note

If your application is written in JavaScript and runs in Browser Access mode, you do not need to set the
cookie each time you send a request, since most Web browsers are able to handle the cookie
transparently.
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3.2 Single Sign-On (SSO)

As of SAP Business One 9.2, version for SAP HANA, besides the normal login, Service Layer supports SSO as well.

Service Layer, as a service provider (SP), implements the SSO process via the SAML2 protocol on top of SLD,
which functions as an identity service provider (IDP). Service Layer supports two SSO methods:

e HTTP-POST: used in the browser environment
e PAOS (Reverse HTTP Binding for SOAP Specification): used for the non-browser client

It is recommended that Service Layer be deployed on the same Linux machine as SLD. If you deploy it on two
separate machines, the time must be synced between the two machines before the SSO process is implemented.

1 Note

Service Layer SSO does not work with windows account bound using service principal name (SPN).

3.2.1 SSO via PAOS

Prerequisites

In order to maintain a session, it is essential to first log in to SLD, before logging in to Service Layer via SSO.

SSO Flow

SLD

Service Layer

Service Provider

Single Sign-On Service

B1Session - -
| Respond with Respond with Login Forward<AuthnRequest> @
Authn result ® <AuthnRequest>
® | | | |
o ' - ®
Forward Signed Signed response with
Get resource Login without @
password

response @ @ user information

S S Ly

B1Session S50 Session SLD Session

Non-Browser client
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Steps Description

Noo g A

18

Post a login request to Service Layer with the PAOS header as below:
POST /bls/v1/ssobls/ HTTP/1.1
Accept: application/vnd.paos+xml

PAOS: ver="urn:liberty:paos:2003-08"; "urn:oasis:names:tc:SAML:2._0:profiles:SSO:ecp

From the response header, get the JISESSIONID from Set-Cookie header as the SSO session between
Service Layer and the client:

Set-Cookie: JSESSIONID=5AE19B213830AF766BCC477DF4A40AES5;

Add JSESSIONID in subsequent requests to Service Layer, so that the client can maintain a session with
Service Layer for the whole SSO process. From the response body, get the IDP location and the soap body
content.

Forward the soap body content from step 2 to the IDP location, with the session ID maintained between the
clientand SLD as the request cookie.

IDP issues a signed response containing user login information.

The client forwards the signed response to Service Layer, with the SSO session ID retrieved from step 2.
If authentication is passed, Service Layer responds with the http status 200.

The client posts a login request to Service Layer with the SSO Session ID in the request cookie as below:
POST /bls/v1/ssobls HTTP/1.1

Cookie: JSESSIONID=5AE19B213830AF766BCC477DF4A40AES

On success, Service Layer responds with:

HTTP/1.1 200 OK

Set-Cookie: B1SESSION=PTRzIjYK-weN6-1Lx1-ZG0J-3ARXxFjcUOShy;HttpOnly;
Set-Cookie: ROUTEID=.nodel; path=/bls

{ "Sessionld" : "PTRzljYK-weN6-1Lx1-ZG0J-3ARxFfjcUOShy", "Version" : '920110",
"SessionTimeout” : 30 }

{

"odata.metadata':
"https://databaseserver:50000/bls/v1/$metadata#BlSessions/@Element”,

"Sessionld”: "PTRzljYK-weN6-1Lx1-ZG0J-3ARxFjcUOShy",
"Version': '1000110",

"SessionTimeout": 30

With the BLSESSION and ROUTEID, clients are allowed to access the resources of Service Layer.
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3.2.2SS0O via HTTP-POST

SSO Flow

Service Layer SLD

Service Provider Single Sign-On Service

B1Session . - £ L
| Respond with Respond with Login Forward<AuthnReguests ) @
Authn result @ <AuthnRequest> ! Login SLD |
@ | | ! ! Signed response with
1 . .
] | - ! user information
o @ Forward Signed @ 3.1, 3.2 f
Getresource Login without response @ @ Challenge for credgnt'lals

password ! '
| \ | g

303 Seer Other

Tesa R_edi_rect_ b;r auto-submit html form

Browser Client = bt

Steps Description

The SSO flow via the browser client is basically the same as SSO via PAOS, except for the following:
1. Browser clients finish the SSO process via HTTP-POST.

2. Browser clients automatically redirect the request to and the response from Service Layer by auto-submitting
HTML forms.

3. Between step 3 and step 4, a login SLD form is returned if the user does not log in to SLD before the start of
the SSO process. After the SLD login, the response of step 4 is to redirect to Service Layer.

Working with SAP Business One Service Layer PUBLIC
Consuming SAP Business One Service Layer © 2024 SAP SE or an SAP affiliate company. All rights reserved. 19



3.3 Metadata Document

Metadata describes the capability of the service. It mainly defines types, entities (for example, SAP Business One
objects) and actions (for example, SAP Business One services).

Send the following HTTP request to retrieve metadata
GET /$metadata

Using SAP Business One business partners and sales orders as examples, you can see the following sectionsin
the metadata:

<!-- section 1.1 -->

<EnumType Name="BoCardTypes">
<Member Name="cCustomer™ Value="C"/>
<Member Name="cSupplier"” Value="S"/>
<Member Name="cLid" Value="L"/>

</EnumType>

<!-- section 1.2 -->
<EntityType Name="BusinessPartner">
<Key>
<PropertyRef Name="'CardCode"/>
</Key>
<Property Name="'CardCode"™ Nullable="false" Type="Edm.String"/>
<Property Name='"CardName" Type="Edm.String"/>
<Property Name="'CardType" Type=""SAPB1.BoCardTypes"/>

</EntityType>

<!-- section 1.3 -->
<ComplexType Name="DocumentParams'>

<Property Name="DocEntry" Nullable="false" Type="Edm.Int32"/>
</ComplexType>

<!-- section 1.4 -->
<EntityType Name=""Document'>
<Key>
<PropertyRef Name="DocEntry"/>
</Key>
<Property Name="DocEntry" Nullable="false" Type="Edm.Int32"/>
<Property Name="DocNum' Type="Edm.Int32"/>
<Property Name="'DocType" Type=""SAPB1.BoDocumentTypes'/>
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<Property Name='"DocumentLines" Type="Collection(SAPBl.DocumentLine)"/>

</EntityType>

<!-- section 1.5 -->

<ComplexType Name="DocumentLine'>
<Property Name="LineNum" Nullable="false" Type="Edm.Int32"/>
<Property Name="IltemCode" Type="Edm.String"/>
<Property Name="ltemDescription” Type="Edm.String"/>
<Property Name="Quantity" Type="Edm.Double"/>

</ComplexType>

<l-- section 2 -->
<Action IsBindable=""true" Name="Close">
<Parameter Name='"Document’ Type="'SAPB1.Document"/>

</Action>

<!-- section 3 -->

<EntityContainer Name="ServicelLayer'>
<EntitySet EntityType=""SAPB1._BusinessPartner"” Name="BusinessPartners"/>
<EntitySet EntityType=""SAPB1.Document" Name='"Orders'/>

</EntityContainer>

The above metadata sections indicate how the entities and actions are exposed:

e In Section 3, you can see that entities BusinessPartners and Orders are exposed. You can perform
standard create/retrieve/update/delete (CRUD) operations on them.

e In Section 2, you can see that a bindable action named Close is defined and can be bound to type
SAPB1.Document. As orders are of this entity type, therefore, orders has a Close action (POST
/0rders(id)/Close).

1 Note
Metadata for UDFs/UDTs/UDOs:

In SAP Business One 9.1 patch level 05 and later, information from the user-defined fields (UDFs), user-
defined tables (UDTs) and user-defined objects (UDOs) is added to the metadata. As different SAP
Business One company databases have different UDFs/UDTs/UDQOs, the metadata of the service may
vary if you connect to a different company database.

For UDTs, only the "no object"” type is added to the metadata. UDTs are treated as simple entities that
have only one main table. Thus, third-party tools, such as MS WCF, can generate code for
UDFs/UDTs/UDOs from the metadata.
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3.4 Service Document

The service document is a list of exposed entities. Use the root service URL to retrieve the service document.
Send the HTTP request:

GET /
The response is:
HTTP/1.1 200 OK

{
"value": [
{
"name' : ""ChartOfAccounts',
"kind": "EntitySet",
"url': "ChartOfAccounts™
}.
{
"name": "SalesStages",
"kind": "EntitySet",
"url™: "SalesStages"
}.
1
}

3.5 Create/Retrieve/Update/Delete (CRUD) Operations

OData protocol defines a standard way to create/retrieve/update/delete (CRUD) an entity. The CRUD operations
are all similar. You can refer to the API reference document for details (see the screenshot below).
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(1))

usinessPartners

BusinessPartners('id’)

BusinessPariners is a business object that represents the Business Pariners Master Data.

BusinessPartners('id’)
BusinessPartners('id")
.| BusinessPartners(id)

Update a business parter by replacing exactly those property values that are specified in
the request body. Missing properties will not be altered.

PATCH https://localhost/bls/vl/BusinessPartners('ceel’')
{

b

"CardName": "Updated customer name"

BusinessPartners('id')

3.5.1 Creating Entities

Use the HTTP verb POST and the content of an entity to create the entity.

For most cases, the response on success is also the content of the entity.

Example

How to create a customer (business partner) named "cl"
Send this HTTP request:
POST /BusinessPartners

{
"CardCode'": '"c1'",
"CardName': '‘customer cl',
"CardType': "'cCustomer™

}

All valid fields are defined in its type - SAPB1 .BusinessPartner in metadata section 1.2.

Note that CardType is of type Enumeration (BoCardTypes, defined in metadata section 1.1). Both the
enumeration name and value are accepted by Service Layer. So these two statements are equivalent:

{""CardType': "cCustomer",}
{"CardType": "C",}

On success, the server returns HTTP code 201 (Created) and the content of the entity is as follows:
HTTP/1.1 201 Created
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"CardCode'": '"c1'",
"CardName': '‘customer cl',
"CardType": "cCustomer",
""GroupCode™: 100,

}

On error, the server returns HTTP code 4XX (for example, 400) and the error message as content is as
follows (suppose customer "cl" exists):

HTTP/1.1 400 Bad Request

{
"error”: {
""code'": -10,
"message': {
"lang": "en-us",
"value': "1320000140 - Business partner code "cl" already assigned
to a business partner; enter a unique business partner code"
}
}
}
Example

How to create a sales order with two document lines

The POST content - entity Orders - is of type Document and defined in metadata section 1.4.
DocumentLines, known as the sub-object of sales order, is a collection of the complex type
DocumentLine, which is defined in metadata section 1.5. In JSON format, it is an array in square brackets

g
Send thisHTTP request:
POST /Orders

{
"CardCode'": '"c1'",
"DocDate™: ''2014-04-01",
""DocDueDate': ""2014-04-01",
"DocumentLines™: [
{
"lItemCode": "il",
"UnitPrice": 100,
"Quantity': 10,
"TaxCode™: "T1",
}.
{
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"“l1temCode™: "i2",
"UnitPrice'": 120,
"Quantity': 8,

"TaxCode': "T1",

}

On success, the server returns 201 (Created) and the content of the entity is as follows:
HTTP/1.1 201 Created

{
"DocEntry™: 22,
""DocNum™: 11,
"DocType': "dDocument_ltems",
""DocumentLines™: [
{
"LineNum': O,
"ltemCode": "il",
j
{
“"LineNum'": 1,
"ltemCode": "i2",
}
1.
}

3.5.2Retrieving Entities

Use the HTTP verb GET and the key fields to retrieve the entity.

Example

How to get the customer "cl1" in the previous example

As defined in metadata section 1.2, CardCode is the key property (type is string). To retrieve the
customer "cl", send the HTTP request:

GET /BusinessPartners("cl™)

or
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GET /BusinessPartners(CardCode="c1")
The service returns HTTP code 200 that indicates success with the content of the object in JSON format:
HTTP/1.1 200 OK

{
"CardCode'": '"c1'",
"CardName': '‘customer cl',
"CardType": "'cCustomer™,
""GroupCode™: 100,

}

Example

How to get the sales order in the previous example

As defined in metadata section 1.4, DocEntry is the key property (type is Int32). To retrieve the sales
order, send the HTTP request:

GET /Orders(22)
or
GET Orders(DocEntry=22)

1 Note

Single quotes are required for string values such as 'cl’, and no single quotes around integer values such
as 22.

If the entity key contains multiple properties, send the HTTP request:
GET /SalesTaxAuthorities(Code="AK",Type=-3)

3.5.3Updating Entities

Use the HTTP verb PATCH or PUT to update the entity. Generally, PATCH is recommended.

The difference between PATCH and PUT is that PATCH ignores (keeps the value) those properties that are not
given in the request, while PUT sets them to the default value or to null.

Example

How to update the name of the customer "cl1"
Send the HTTP request:
PATCH /BusinessPartners("cl™)

"CardName™: "Updated customer name"

}

On success, HTTP code 204 is returned without content.
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HTTP/1.1 204 No Content

1 Note

Read-only properties (for example, CardCode) cannot be updated. They are ignored silently if assigned in

the request.

3.5.4Deleting Entities

Use the HTTP verb DELETE and the key fields to delete the entity.

Example

How to delete the customer "cl1"

Send the HTTP request:

DELETE /BusinessPartners("cl™)

On success, HTTP code 204 is returned without content.
HTTP/1.1 204 No Content

1 Note
You cannot delete the sales order in SAP Business One. If you try to delete the sales order No.22:
DELETE /Orders(22)
An error is reported to deny the operation:
HTTP/1.1 400 Bad Request

{
"error: {
""code'": -5006,
"message': {
"lang™: "en-us",
"value™: "The requested action is not supported for this object."”
}
}
}

3.5.5Create Entity with No Content

Considering the fact that returning all the entity content on creating one entity may be not suitable for the high
performance demanding scenario, Service Layer provides a way to respond no content by specifying a special
header Prefer with the value return-no-content. For example:

POST /bls/v1/1tems HTTP/1.1

Prefer: return-no-content
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"“lItemCode": "i011"
}
On success, HTTP code 204 is returned without content, instead of having the usual 201 resource created.
HTTP/1.1 204 No Content
Location: /bls/vl/Items("i1011")

Preference-Applied: return-no-content

1 Note

Response header includes Preference-Appl ied to confirm that the server accepts this preference
option.

The URI of the created resource is in the Location header.

3.6 Actions

Besides the basic entity CRUD operations, Service Layer provides you with two kinds of actions:
e Bound action (bound to entity for operations other than CRUD)
e Global action (mainly used to expose SAP Business One services)

The request and response for each action are described in the metadata. For example, the login function that was
introduced above is a global action. You can find its definition in metadata.

1 Note

"Action" is an OData version 4 concept. In OData version 3, it is called "Functionimport".

You can use the HTTP verb POST for OData actions.

Example

How to use the bound action

In the metadata section 2.1, you can see a bindable action named "Close" with the first parameter bound
to the Document type:

<!-- section 2.1 -->
<Action IsBindable="true" Name="Close">

<Parameter Name='"Document’ Type="'SAPB1.Document"/>
</Action>

As orders are of type Document, that means orders have a "Close" action. You can send the following
HTTP request to close the document No. 22:

POST /Orders(22)/Close
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Example

How to use the global action

In SAP Business One DI API, you can use the SAPbobsCOM.Activity object to operate the activities in

SAP Business One. However, in SAP Business One 9.1 patch level 01, from Service Layer, you cannot find

the Activity entity. Then how to use it?

By searching in metadata, you can find the action definitions, as follows:

<Action Name="ActivitiesService_GetActivity'>
<Parameter Name="ActivityParams" Type="SAPB1._ActivityParams'/>
<ReturnType Type=""SAPB1l.Activity"/>

</Action>

<Action Name="ActivitiesService_AddActivity'>
<Parameter Name="Activity" Type="'SAPB1.Activity'/>
<ReturnType Type="SAPB1.ActivityParams'/>
</Action>

Note that the example follows the format of OData version 4. For OData version 3, "Functionimport” is
used instead of "Action”. The result is as follows:

<Functionlmport Name="ActivitiesService_GetActivity'>
<Parameter Name="'ActivityParams" Type="'SAPB1._ActivityParams'/>
<ReturnType Type=""SAPB1l.Activity"/>

</Functionlmport>

<Functionlmport Name="ActivitiesService_AddActivity'>
<Parameter Name="Activity" Type="SAPB1.Activity'/>
<ReturnType Type="SAPB1.ActivityParams'/>

</Functionlimport>

It shows that you can use ActivitiesService to get and add activity objects. The related types are also

defined in metadata, as follows:
<ComplexType Name="ActivityParams">

<Property Name="ActivityCode”™ Nullable="false" Type="Edm.Int32"/>
</ComplexType>

<ComplexType Name="Activity'>
<Property Name="ActivityCode”™ Nullable="false" Type="Edm.Int32"/>
<Property Name="CardCode" Type="Edm.String"/>
<Property Name="Notes" Type="Edm.String"/>

</ComplexType>

To add an activity, send the HTTP request:
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POST /ActivitiesService AddActivity

{

"Activity":{
"ActivityCode": 1,
""CardCode™: "cl"

}

}

On success, it returns the content of type SAPB1 . ActivityParams as defined.

To get an activity, send the HTTP request:
POST /ActivitiesService_GetActivity
{
"ActivityParams™: {
"ActivityCode": 1

}
On success, it returns the content of type SAPB1 . Activity as defined.

Note that from SAP Business One 9.1 patch level 02 and later, "Activity" has been exposed as an entity,
and, therefore, the global actions were hidden by default.

Example

Previewing an order

A hidden action named OrdersService_Preview allows you to preview an order to create without
actually creating it. Its metadata is as follows:

<Action Name="OrdersService_Preview">
<Parameter Name='"‘Document’ Type="'SAPB1.Document"/>
<ReturnType Type=""SAPB1.Document"/>

</Action>

An order to create can be previewed this way:
POST /bls/v1/0OrdersService_Preview

{
"Document™: {

"CardCode'": '"c1'",

"DocDate™: ''2014-04-01",

""DocDueDate': ""2014-04-01",

"DocumentLines™: [

{
"1temCode": "il",
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"UnitPrice'": 100,
"Quantity": 10,

"TaxCode': "

On success, the server returns HTTP code 200 (OK) and part of the response is as follows:

HTTP/1.1 200 OK

"DocEntry": null,

""DocNum': null,

"DocType': "dDocument_ltems",
"Printed": "psNo",

""DocDate': '2014-04-01",
""DocDueDate': ''2014-04-01",
""CardCode'": '"'cl",

""CardName': ''‘customer 1',
""DocTotal": 1000,
"DocCurrency™: "$",

"JournalMemo': "Sales Orders - 0af75168-60cd-4",

"TaxDate': '2014-04-01",
"DocObjectCode™: "17",
""DocTotalSys™: 1000,
""DocumentStatus': "bost Open",
"TotalDiscount': O,
"DocumentLines™: [

{

"LineNum': O,

"1temCode": "il",
"ltemDescription™: "i01",
"Quantity': 10,
“ShipDate": ''2014-04-01",
"Price': 100,
"PriceAfterVAT": 100,

"Currency': "$",

"WarehouseCode': '"01',
"AccountCode™: '_SYS00000000081",
"TaxCode': ",
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"LineTotal": 1000,
"TaxTotal': O,
"UnitPrice'": 100,
"LineStatus'": "bost_Open",
"PackageQuantity': 10,
"LineType': "dIt_Regular",
"OpenAmountSC™: 1000,
"DocEntry": null,
""UoMCode"' : ""Manual™,

"InventoryQuantity': 10,
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3.7 Query Options

Query options within the request URL can control how a particular request is processed by Service Layer. The
following table shows the query options supported by Service Layer.

Option Description Example
$filter Queries collections of entities. /0rders?$filter=DocTotal gt 3000
Currently supported functions for
$filterare: /0rders?$filter=DocEntry It 8 and
e startswith (DocEntry It 8 or DocEntry gt 116)
e endswith and CardCode eq "cl-
e contains
e substringof /0rders?$filter=DocEntry It 8 and
Currently supported logical and ((DocEntry !t 8 or Dockntry gt 116)
. . ) and startswith(CardCode, "c1%))
relational operators include:
e and
. or /1tems?$filter=not
(startswith(ltemName, "item") and
e le (lessthanor equal to) ForeignName eq null)
e It (lessthan)
e ge (greater than or equal to)
e gt (greater than)
e eq (equal to)
e ne (notequal to)
e not
1 Note
The operator not is supported
as of 9.1 patch level O1.
Parentheses are also supported.
$select Returns the properties that are /0rders?$select=DocEntry, DocTotal
explicitly requested.
$orderby Specifies the order in which entities are | /Orders?$orderby=DocTotal asc,
returned. DocEntry desc
$top Returns the first n (non-negative /0rders?$top=3
integer) records.
$skip Specifies the result excluding the firstn | /0rders?$top=3&$skip=2
entities. Where $top and $skip are used together, the
$skipis applied before the $top, regardless of
the order of appearance in the request.
$count Returns the count of an entity /0rders/$count
collection.
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Option Description Example

/1tems/$count?&Filter=1temCode eq
"test”

$inlinecount | Allows clients to request the number of | For more information, see the section inlinecount
matching resources inline with the below.
resources in the response.

1 Note

$inlinecount query option
applies to OData 3.0 protocols
only. This feature is available in
SAP Business One 9.1 patch
level 06 and later.

The combination of query options enables Service Layer to support any complex query scenarios, while keeping
the APl interface as simple as possible.

3.7.1 Get All Entities

You can use the following ways to get all entity records:
GET /ltems

or

GET /ltems?$select=*

3.7.2Get Fields of an Entity

You can use the following ways to get item fields:

GET /ltems("il")?$select=ItemCode, ItemName, I temPrices

or

GET /Iltems(ltemCode="i11")?$select=I1temCode, I temName, ItemPrices

3.7.3Query Properties of the Enumeration Type

Enumeration value and enumeration name are both supported in a query option. You can use the following ways
to get all customers:

GET /BusinessPartners?$filter=CardType eq "C~
or
GET /BusinessPartners?$filter=CardType eq "cCustomer”

Note that ‘'C' is an enumeration value while ‘cCustomer' is an enumeration name.
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3.7.4Query Properties of the Datetime Type

Multiple date formats are supported.
GET /Orders?$filter=DocDate
GET /Orders?$filter=DocDate
GET /Orders?$filter=DocDate
GET /Orders?$filter=DocDate
GET /Orders?$filter=DocDate
GET /Orders?$filter=DocDate

For example:

eq "2014-04-23*

eq "20140423*

eq datetime®2014-04-23"
eq datetime®20140423"

eq "2014-04-23T12:21:21"
eq "20140423000000"

Note that SAP Business One ignores the HOUR/MINUTE/SECOND parts. The datetime keyword prefix can also

be added before the datetime value.

3.7.5Query Properties of the Time Type

Multiple time formats are supported.
GET /Orders?$filter=DocTime
GET /Orders?$filter=DocTime
GET /Orders?$filter=DocTime
GET /Orders?$filter=DocTime
GET /Orders?$filter=DocTime
GET /Orders?$filter=DocTime

For example:

€q
€q
€q
€q
€q
€q

"18:38:00"

"18:38"

"183800"

"1838*
"2014-06-18T18:38:00Z"
"2014-06-18T18:38"

Note that SAP Business One ignores the YEAR/MONTH/DAY parts; only the HOUR/MINUTE parts are effective.

3.7.6 Paginate the Selected Orders

The pagination mechanism is implemented through top and skip. It allows the data to be fetched chunk by chunk.
For example, after you send the HTTP request:

GET /Orders
The service returns:
HTTP/1.1 200 OK

{
"value™: [
{"'DocEntry": 7,"DocNum™: 2,...},
{"'DocEntry': 8,"DocNum™: 3,...},
{"'DocEntry": 26,"DocNum™: 21,...}
1.
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“odata.nextLink": "/bls/v1/0rders?$skip=20"
}

Annotation odata.nextLink is contained in the body for the link of the next chunk.

1 Note
For OData V3, the next link annotation is odata. nextLink; For OData V4, the next link annotation is
@odata.nextLink.
The default page size is 20. You can customize the page size by changing the following options:
0 Set the configuration option PageSize in conf/bls.conf.
0 Use the OData recommended annotation odata.maxpagesize in the Prefer header of the request:
GET /Orders
Prefer:odata.maxpagesize=50
... (other headers)

The response contains HTTP header Preference-Applied to indicate whether and how the request
is accepted:

HTTP/1.1 200 OK
Preference-Applied: odata.maxpagesize=50
If PageSize or odata.maxpagesize is set to O, the pagination mechanism is turned off.

The by-request option odata.maxpagesi ze is prior to the configuration option PageSi ze.

3.7.7 Aggregation

As of SAP Business One 9.1 patch level 12, version for SAP HANA, aggregation is partly supported by Service
Layer.

Aggregation behavior is triggered using the query option $apply. Any aggregate expression that specifies an
aggregation method MUST define an alias for the resulting aggregated value. Aggregate expressions define the
alias using the "as" keyword, followed by a Simpleldentifier. The alias will introduce a dynamic property in the
aggregated result set. The introduced dynamic property is added to the type containing the original expression.

Currently, the supported aggregation methods include sum, avg, min, max, count and distinctcount.

3.7.7.1 sum

The standard aggregation method sum can be applied to numeric values to return the sum of the non-null values,
or null if there are no non-null values.

For example, to sum the DocRate of the Orders, send a request such as:
GET /bls/v1/0Orders?$apply=aggregate(DocRate with sum as TotalDocRate)
On success, the response is as follows:

{
"odata.metadata™ : "$metadata#Orders(TotalDocRate)",
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"value™ : [
{
"odata.id" : null,
"TotalDocRate™ : 4.0

}

The equivalent SQL on database is:
SELECT SUM(TO.'"DocRate') AS "TotalDocRate™ FROM "ORDR™ TO

3.7.7.2 average

The standard aggregation method average can be applied to numeric values to return the sum of the non-null
values divided by the count of the non-null values, or null if there are no non-null values.

For example, to calculate the average VatSum of the Orders, send a request such as:
GET /bls/v1/0Orders?$apply=aggregate(VatSum with average as AvgVatSum )

On success, the response is as follows:

{
""odata.metadata" : "$metadata#Orders(AvgVvVatSum)',
"value™ : [
{
"odata.id" : null,
“"AvgVatSum™ : 1.70
}
1
}

The equivalent SQL on database is:
SELECT AVG(TO."VatSum™) AS "AvgVatSum"™ FROM "ORDR™ TO

3.7.7.3 max

The standard aggregation method max can be applied to values with a totally ordered domain to return the largest
of the non-null values, or null if there are no non-null values. The result property will have the same type as the
input property.
For example, to get the maximum DocEntry of the Orders, send a request such as:
GET /bls/v1/0rders?$apply=aggregate(DocEntry with max as MaxDocEntry)
On success, the response is as follows:
{
"odata.metadata” : "$metadata#Orders(MaxDocEntry)",
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"value™ : [
{
"odata.id" : null,

"MaxDocEntry*™ : 6

}

The equivalent SQL on database is:
SELECT MAX(TO.'"DocEntry'™) AS "MaxDocEntry' FROM "ORDR™ TO

3.7.7.4 min

The standard aggregation method min can be applied to values with a totally ordered domain to return the
smallest of the non-null values, or null if there are no non-null values. The result property will have the same type
as the input property.

For example, to get the minimum DocEntry of the Orders, send a request such as:
GET/bls/v1/0rders?$apply=aggregate(DocEntry with min as MinDocEntry)

On success, the response is as follows:

{
"odata.metadata” : "$metadata#Orders(MinDocEntry)",
"value™ : [
{
"odata.id" : null,
"MinDocEntry™ : 2
}
1
}

The equivalent SQL on database is:
SELECT MIN(TO.""DocEntry'™) AS "MinDocEntry"™ FROM "ORDR™ TO

3.7.7.5 countdistinct

The aggregation method countdistinct counts the distinct values, omitting any null values.
For example, to count the distinct CardCode of the Orders, send a request such as:

GET /bls/v1/0Orders?$apply=aggregate(CardCode with countdistinct as
CountDistinctCardCode)

On success, the response is as follows:

{
"odata.metadata" : "$metadata#Orders(CountDistinctCardCode)",
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"value™ : [
{
"odata.id" : null,
"CountDistinctCardCode™ : "2"
}
1

}

The equivalent SQL on database is:
SELECT COUNT(DISTINCT TO."CardCode') AS "CountDistinctCardCode™ FROM "ORDR"™ TO

3.7.7.6 count

The value of the virtual property $count is the number of instances in the input set. It must always specify an alias
and must not specify an aggregation method.

For example, to count the number of Orders, send a request such as:
GET /bls/v1/0rders?$apply=aggregate($count as OrdersCount)

On success, the response is as follows:

{
"odata.metadata” : "$metadata#Orders(OrdersCount)",
"value™ : [
{
"odata.id" : null,
"OrdersCount™ :
}
1
}

The equivalent SQL on database is:
SELECT COUNT(TO."DocEntry'™) AS "OrdersCount™ FROM "ORDR"™ TO

3.7.7.7 inlinecount

The $inlinecount query option allows clients to request the number of matching resources in line with the
resources in the response. This is most useful when a service implements server-side paging, as it allows clients
to retrieve the number of matching resources even if the service decides to respond with only a single page of
matching resources.

You must specify the $inlinecount query option with a value of al Ipages or none (or not specified); otherwise,
the service returns an HTTP Status code of 400 Bad Request.
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40

The $inlinecount query option with a value of al Ipages specifies that the total count of entities matching
the request must be returned along with the result. The following example returns the total number of banks
in the result set along with the banks.

GET /Banks?$inlinecount=allpages

{
"odata.count': "'5",
“value: [
{ "BankCode™: "bank001"™, ... },
{ "BankCode™: "bank002", ... },
{ "BankCode™: "bank003", ... },
{ "BankCode™: "bank004", ... },
{ "BankCode": "bank005", -}
1
}

The $inlinecount query option with a value of none (or not specified) signifies that the service should not
return a count. For example:

GET /Banks?$inlinecount=none

{
“value™: [
{ "BankCode™: "bank001"™, ... },
{ "BankCode™: "bank002", ... },
{ "BankCode™: "bank003", ... },
{ "BankCode™: "bank004", ... },
{ "BankCode": "bank005", -}
1
}

The $inlinecount query option can also work with $top and $filter.
The following example returns the first two banks and the count of all banks.

GET /Banks?$inlinecount=al Ipages&$top=2

{
"odata.count': "'5",
"value": [
{ "BankCode": "bank001', ... },
{ "BankCode": "bank002", ... }
1
}

The following example returns the count of all banks with BankCode greater than "bankO03".
GET /Banks?$inlinecount=al Ipages&$filter=BankCode gt "bank003*"

{
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"odata.count': "'2",
"value": [
{ "BankCode": "bank004', ... },
{ "BankCode": "bank005", ... }
1

3.7.8Grouping

Grouping behavior is triggered using the query option apply and the groupby keyword. This keyword specifies
the grouping properties, a comma-separated list of one or more single-valued property paths that is enclosed in
parentheses. The same property path should not appear more than once; redundant property paths may be
considered valid, but must not alter the meaning of the request.

1 Note
As of SAP Business One 9.2 PL03, version for SAP HANA, grouping is supported.

3.7.8.1 Simple Group

Simply enclose the group properties within parentheses. For example, to group the orders by CardCode,
DocEntry, send the following request:

GET /bls/v1/0Orders?$apply=groupby((CardCode, DocEntry))
Or
/bls/v1/0rders?$apply=groupby((Orders/CardCode, Orders/DocEntry))

On success, the response is as follows:

{
"odata.metadata™ : "$metadata#Orders(CardCode, DocEntry)",
"value™ : [
{
"odata.id" : null,
""CardCode' : "'c001",
"DocEntry™ : 2
}
{
"odata.id" : null,
""CardCode' : "'c002",
"DocEntry™ : 3
}
{
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"odata.id" : null,
""CardCode' : "'c001",
"DocEntry" - 5

}.

{
"odata.id" : null,
""CardCode' : "'c001",
"DocEntry™ : 6

}

}
The equivalent SQL on SAP database is:

SELECT TO.''CardCode™, TO."DocEntry" FROM "ORDR"™ TO GROUP BY TO.''CardCode",
TO.""DocEntry**

3.7.8.2  Group with Aggregation Method

Service Layer also supports combining grouping with aggregation. For example, to aggregate the DocNum
property on grouping CardCode, send the following request:

GET /bls/v1/0Orders?$apply=groupby((CardCode), aggregate(DocNum with sum as
TotalDocNum))

On success, the response is as follows:

{
"odata.metadata" : "$metadata#Orders(CardCode,TotalDocNum)",
"value™ : [
{
"odata.id" : null,
""CardCode' : "'c001",
"TotalDocNum™ : 8
}.
{
"odata.id" : null,
""CardCode' : "'c002",
"TotalDocNum™ : 2
}
1
}

The equivalent SQL on database is:

SELECT TO."CardCode"™, SUM(TO."DocNum™) AS "TotalDocNum™ FROM "ORDR"™ TO GROUP BY
TO."CardCode""
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3.7.8.3  Group with Aggregation Method and Filter

SL allows you to filter before grouping. These two operations are separated by a forward slash (/) to express that
they are consecutively applied. For example, to filter before grouping with the aggregation method, send the
following request:

GET /bls/v1/0rders?$apply=Filter(Orders/CardCode eq "c001")/groupby((CardCode),
aggregate(DocNum with sum as TotalDocNum))

On success, the response is as follows:

{
"odata.metadata" : ""$metadata#Orders(CardCode,TotalDocNum)",
"value™ : [
{
"odata.id" : null,
""CardCode' : "'c001",
"TotalDocNum™ : 8
}
1
}

The equivalent SQL on database is:

SELECT TO.'CardCode™, SUM(TO."DocNum™) AS *TotalDocNum"™ FROM "ORDR"™ TO WHERE
TO."CardCode™ = "c001" GROUP BY TO.''CardCode"

1 Note

The Fi lter option can also be specified as below, which is functionally equivalent.

GET /bls/v1/0rders?$apply=groupby((CardCode), aggregate(DocNum with sum as
TotalDocNum))&$filter=(0Orders/CardCode ne "c001%)

3.7.9Cross-Joins

Cross-Joins is supported as of SAP Business One 9.2, version for SAP HANA patch level 07.

OData supports querying related entities through defining navigation properties in the data model. These
navigation paths help guide regular consumers in understanding and navigating relationships. In some cases,
however, requests need to span entity sets with no predefined associations. Such requests can be sent to the
special resource $crossjoin instead of to an individual entity set.

3.7.9.1  Cross-Joins with Expand

Expand across two entities

To expand across two entities according to given filter conditions, a request such as the one below,
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GET /bls/vl1/$crossjoin(Orders,BusinessPartners)?$expand=0rders($select=DocEntry,
DocNum) ,BusinessPartners($select=CardCode)&$filter=0Orders/CardCode eq
BusinessPartners/CardCode and Orders/DocNum le 3 and
startswith(BusinessPartners/CardCode, "c00")

resultsin:
{
"odata.metadata" : "$metadata#Collection(Edm.ComplexType)",
"value™ : [
{
"BusinessPartners™ : {
""CardCode™ : ""c002"
}.
"Orders™ : {
“DocEntry™ : 3,
"DocNum™ : 2
}
}.
{
"BusinessPartners™ : {
""CardCode™ : ""c001"
}.
"Orders™ : {
“DocEntry™ : 2,
"DocNum™ : 1
}
}.
{
"BusinessPartners™ : {
""CardCode™ : ""cO001"
}
"Orders™ : {
"DocEntry"™ : 5,
"DocNum™ : 3
}
}
1
}

The equivalent SQL on database is:

"SELECT TO."DocEntry', TO."DocNum', T1."CardCode'™ FROM "ORDR"™ TO ,'"OCRD"™ T1 WHERE
TO."CardCode™ = T1."CardCode™ AND TO."DocNum™ <= 3 AND T1.'"CardCode™ Like "cO0%"
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Expand across more entities
Service Layer supports expanding across more entities as well. A request such as the one below,

GET
/bls/v1/$crossjoin(Orders,BusinessPartners,Activities)?$expand=0Orders($select=DocEntry
DocNum) ,BusinessPartners($select=CardCode) ,Activities($select=ActivityCode)&$filter=0r
ders/CardCode eq BusinessPartners/CardCode and BusinessPartners/CardCode eq
Activities/CardCode

results in:
{
"odata.metadata” : "$metadata#Collection(Edm.ComplexType)",
"value™ : [
{
"Activities" : {
"ActivityCode" : 1
3
"BusinessPartners™ : {
"CardCode" : "'c001"
3
"Orders™ : {
“DocEntry™ : 2,
"DocNum™ - 1
}
3
{
"Activities" : {
"ActivityCode" : 1
3
"BusinessPartners™ : {
"CardCode" : "'c001"
3
"Orders™ : {
""DocEntry™ : 5,
“"DocNum™ : 3
}
T
{
"Activities" : {
"ActivityCode" :
3
"BusinessPartners"”™ : {
"CardCode" : "'c001"
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}.

"Orders™ : {
"DocEntry™ : 6,
""DocNum™ :

}

The equivalent SQL on database is:

SELECT TO."DocEntry'™, TO."DocNum™, T1."CardCode', T1l."CardName', T2.""ClgCode™ FROM
"ORDR"™ TO , "OCRD"™ T1, "OCLG™ T2 WHERE TO.'CardCode'™ = T1.'CardCode'" AND
T1."CardCode"™ = T2."CardCode"

More Examples

GET
/bls/v1/3$crossjoin(SalesOpportunities,BusinessPartners)?$expand=SalesOpportunities($se
lect=CardCode,CustomerName,StartDate),BusinessPartners($select=EmailAddress,
CardName)é&$filter=SalesOpportunities/StartDate le "2017-09-20" and
BusinessPartners/CardCode eq SalesOpportunities/CardCode

{
"odata.metadata: ""$metadata#Collection(Edm.ComplexType)",
"value": [
{

"SalesOpportunities™: {
""CardCode'": '"'c2'",
""CustomerName': '‘customer c22',
"StartDate': ""2017-09-20"

}.

"BusinessPartners™: {

"EmailAddress': null,

""CardName™: 'customer c22"
}
}
{
"SalesOpportunities™: {
""CardCode": '"'cl1",
""CustomerName': '‘customer cll',
"StartDate': ""2017-09-20"
}.
"BusinessPartners': {
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"EmailAddress': null,

""CardName': "‘customer cl1"

3.7.9.2 Cross-Joins with Calculation

Service Layer allows you to perform simple arithmetic operations on the selected properties and filter conditions
The supported operations include:

e add
e sub
e mul
o div

For example, a request such as the one below,

/bls/v1/$crossjoin(Orders,BusinessPartners)?$expand=0Orders($select=DocEntry mul
(DocNum sub 1) as DocSeq),BusinessPartners($select=CardCode,
CardName)&$filter=Orders/CardCode eq BusinessPartners/CardCode and Orders/DocEntry ge
Orders/DocNum sub 3

results in:
{
"odata.metadata" : "$metadata#Collection(Edm.ComplexType)",
"value™ : [
{
"BusinessPartners™ : {
""CardCode' : "c001",
"CardName"™ : null
3
"Orders™ : {
"DocSeq™ : O
}
3
{
"BusinessPartners™ : {
""CardCode' : "c002",
"CardName"™ : null
3
"Orders™ : {
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""DocSeq™ 3

}

}.
{

"BusinessPartners™ : {
"CardCode'" : '"'c001",
"CardName™ : null

}

"Orders™ : {

“DocSeq™ : 18

}

}

The equivalent SQL on database is:

SELECT TO."DocEntry"™ * (TO."DocNum"™ - 1) AS "DocSeq", T1l.'CardCode'", T1.'"CardName"
FROM "ORDR™ TO , "OCRD™ T1 WHERE TO.'CardCode'"™ = T1."CardCode™ AND TO."DocEntry"
>= TO."DocNum"™ - 3

3.7.9.3 Cross-Joins with Aggregation

To aggregate the properties of Orders and BusinessPartners, send the following request:

/bls/v1/$crossjoin(Orders,BusinessPartners)?$apply=Ffilter(Orders/CardCode eq
BusinessPartners/CardCode)/groupby((BusinessPartners/CardCode,
Orders/DocEntry) ,aggregate(Orders(DocNum with countdistinct as DistinctDocNum)))

On success, the server replies this:

{
"odata.metadata" : "$metadata#Collection(Edm.ComplexType)",
"value™ : [
{
"BusinessPartners™ : {
"CardCode" : "'c001"
3
"Orders™ : {
"DistinctDocNum™ : 1,

“DocEntry™ : 2

3
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"BusinessPartners"”™ : {
""CardCode™ : ""c002"

}.

"Orders™ : {
"DistinctDocNum™ :

“DocEntry™” : 3

}
}.
{

"BusinessPartners™ : {
""CardCode™ : ""c001"

}.

"Orders™ : {
"DistinctDocNum™ : 1,
"DocEntry" - 5

}

}

}

The equivalent SQL on database is:

SELECT T1."CardCode™, TO."DocEntry', COUNT(DISTINCT TO."DocNum'™) AS "DistinctDocNum"
FROM "ORDR™ TO , "OCRD™ T1 WHERE TO."CardCode"™ = T1."CardCode" GROUP BY
T1."CardCode", TO."DocEntry"

Examples of max

GET /bls/vl1/$crossjoin(Orders,BusinessPartners)?$apply=Ffilter(Orders/CardCode eq
BusinessPartners/CardCode)/groupby((BusinessPartners/CardCode) ,aggregate(Orders(DocNum
with max as MaxDocNum)))

is equivalent to:

SELECT T1."CardCode™, MAX(TO."DocNum'™) AS "MaxDocNum'™ FROM "ORDR"™ TO , "OCRD"™ T1 WHERE
TO."CardCode™ = T1.'"CardCode'™ GROUP BY T1.'"CardCode"

Examples of count

GET /bls/vl1/$crossjoin(Orders,BusinessPartners)?$apply=Ffilter(Orders/CardCode eq
BusinessPartners/CardCode)/groupby((BusinessPartners/CardCode) ,aggregate(Orders/$count
as CountDocEntry))

is equivalent to:

SELECT T1."CardCode™, COUNT(TO.'"DocEntry') AS "CountDocEntry" FROM "ORDR"™ TO , "OCRD"
T1 WHERE TO.'CardCode'™ = T1."CardCode'™ GROUP BY T1."CardCode"

Note

Simply crossing join entities without any query options would not work, as this rarely has practical usage
and would fetch large volumes of data under extreme conditions. For example, a request such as the one
below,

/bls/v1/$crossjoin(Orders,BusinessPartners)
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resultsin:
{
"error”: {
""code': -1000,
"message': {
"lang": "en-us",
“value™: "invalid $crossjoin query"
}
}
}

3.7.10 Row-Level Filter

As of SAP Business One 9.2 PL11, version for SAP HANA, Service Layer allows you to do row level filtering (for
example, document line filtering).

To fully comply with OData, Service Layer exposes a new query service for the row level filter, which is
implemented based on the $crossjoin capabilities by separating the QueryPath and QueryOption in the
query URL.

3.7.10.1 Metadata for Query Service

Query Service is exposed in the manner of FunctionImport in the following way:

<Functionlmport Name="QueryService_PostQuery" ReturnType="Edm.String"
m:HttpMethod=""POST"">

<Parameter Name='"QueryOption' Type="Edm.String"/>
<Parameter Name='"QueryPath' Type="Edm.String"/>

</Functionlimport>

3.7.10.2 Examples for Query Service

Filter on joining document header and document line
A request such as the one below,
POST /bls/v1/QueryService_PostQuery
{
""QueryPath': "$crossjoin(Orders,Orders/DocumentLines)”,

""QueryOption': "$expand=0rders($select=DocEntry,
DocNum) ,Orders/DocumentLines($select=1temCode, LineNum)&$Ffilter=0rders/DocEntry eq
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Orders/DocumentLines/DocEntry and Orders/DocEntry ge 3 and
Orders/DocumentLines/LineNum eq 0"

}
resultsin:
{
"odata.metadata" : "$metadata#Collection(Edm.ComplexType)",
"value™ : [
{

"Orders™ : {

"DocEntry™ - 9,
""DocNum™ :

}.

"Orders/DocumentLines™ : {
"lItemCode" : "il",
“LineNum™ : O

}

}.
{

"Orders™ : {

“DocEntry™ : 12,
“"DocNum™ : 6

}

"Orders/DocumentLines™ : {
"lItemCode™ : "il",
“LineNum™ : O

}

}.
{

"Orders™ : {

"DocEntry' : 20,
"DocNum™ : 12

}.

"Orders/DocumentLines™ : {
"lItemCode™ : "il™,
“LineNum™ : O

}

}.
{
"Orders™ : {
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Filter on joining document header and document line with parenthesis

"DocEntry" : 44,
"DocNum'™ : 22

}.

"Orders/DocumentLines™ : {
"lItemCode" : "il",
“LineNum™ : O

}

A request such as the one below,

POST /bls/v1/QueryService_PostQuery

{

""QueryPath': "$crossjoin(Orders,Orders/DocumentLines)”,

"QueryOption': "$expand=0rders($select=DocEntry,

DocNum) ,Orders/DocumentLines($select=1temCode, LineNum)&$filter=0Orders/DocEntry eq
Orders/DocumentLines/DocEntry and (Orders/DocumentLines/LineNum eq O or
Orders/DocumentLines/LineNum eq 1 or Orders/DocumentLines/LineNum eq 2)"

}

resultsin:

{

52

"odata.metadata" : "$metadata#Collection(Edm.ComplexType)",

"value™ : [
{

"Orders™ : {
“DocEntry™ - 9,
"DocNum™ : 5

}

"Orders/DocumentLines™ : {
"lItemCode" : "il",
“LineNum™ : O

}

}.
{

"Orders™ : {
"DocEntry" : 3,
"DocNum™ : 1
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}.

"Orders/DocumentLines™ : {
"“1temCode™ : "il",
"LineNum™ : O

}

}
{

"Orders™ : {

"DocEntry™ : 28,
""DocNum"™ - 17

}.

"Orders/DocumentLines™ : {
"1temCode™ : "i2",
"LineNum™ : 1

}

}.
{

"Orders™ : {

"DocEntry" : 44,
"DocNum™ : 22

}.

"Orders/DocumentLines™ : {
"1temCode™ : "i2",
“LineNum™ : 1

}

}
1
}
1 Note

The response is a raw string with the same structure as JSON and the content-type is text/plain. Some

JSON utility libraries can be used to convert the response to a valid JSON structure to analyze.

3.7.11 Expand Query Enhancements

As of SAP Business One 10.0 FP 2105, the OData $expand query capability is enhanced. You can specify a
$select clause in the $expand.
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3.7.11.1  Single Entity

This enhancement allows a single entity to expand its navigation properties. For example, you send the following
query to the Service Layer:

GET
https://hanaserver:50000/bls/v2/ServiceCal ls(1)?$expand=BusinessPartner($select=Contac
tPerson, CardCode), ltem($select=1temCode, ItemName)&$select=Subject HTTP/1.1

You get the following response:

{

"@Qodata.context':
"https://hanaserver:50000/bls/v2/$metadata#ServiceCal Is/$entity”,

"BusinessPartner™: {
""CardCode": '"'cl1'",

""ContactPerson': "contactO001"
}.
"ltem": {
"1temCode': "iO01",
"ltemName': "i001 name"
}.

"Subject': "subjectl™
}

This query has the two variants below, which means the following two queries would produce the same result.

o GET
https://hanaserver:50000/bls/v2/ServiceCal Is(1)?$expand=BusinessPartner ($select=Con
tactPerson, CardCode), lItem&$select=Item/l1temCode, Item/lItemName, Subject HTTP/1.1

e GET
https://hanaserver:50000/bls/v2/ServiceCal Is(1)?$expand=BusinessPartner, I tem&$selec
t=BusinessPartner/ContactPerson, BusinessPartner/CardCode, Item/lItemCode,
Item/ItemName, Subject HTTP/1.1

3.7.11.2  Collection Entity

This enhancement allows each entity in a collection to expand its navigation properties. For example, you send the
following query to the Service Layer:

GET

https://hanaserver:50000/bls/v2/ServiceCal Is?$expand=BusinessPartner($select=ContactPe
rson, CardCode), Item($select=ItemCode, ItemName)&$select=Subject HTTP/1.1

You get the following response:

{
“@odata.context": "https://hanaserver:50000/bls/v2/$metadata#ServiceCalls”,
"value": [
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"BusinessPartner': {
""CardCode'": '"'cl1",
""ContactPerson': "contactO001"
}.
"ltem": {
"1temCode': "iO01",
"ltemName': "i001 name"

T
"Subject': "subjectl™

"BusinessPartner™: {
""CardCode": '"'cl1",
""ContactPerson': "contactO001"
}.
"ltem": {
"1temCode': "iO01",

"ItemName': "i001 name"

T
"Subject': "subject2"

"BusinessPartner™: {
""CardCode": '"'cl'",
""ContactPerson': "contactO001"
}.
"ltem™: {
"1temCode': "iO01",
"ltemName': "i001 name"

3
"Subject': "subject3"

}

This query has the two variants below, which means the following two queries would produce the same results.

o GET
https://hanaserver:50000/bls/v2/ServiceCal Is?$expand=BusinessPartner($select=Contac
tPerson, CardCode), ltem&$select=1tem/lItemCode, Item/ltemName, Subject HTTP/1.1

o GET
https://hanaserver:50000/bls/v2/ServiceCal Is?$expand=BusinessPartner, I tem&$select=B
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usinessPartner/ContactPerson, BusinessPartner/CardCode, Item/ltemCode,
Item/ItemName, Subject HTTP/1.1

3.8 SAP Business One Semantic Layer View Exposure

Semantic Layer View is for SAP Business One, version for SAP HANA only.

As of SAP Business One 9.3 PLO2, version for SAP HANA, Service Layer supports to automatically discover and
expose the Semantic Layer views, which are available upon deploying the SAP HANA models in SAP Business One
analytics powered by SAP HANA. In this way, Semantic Layer works as an OData web service which is possible to
be consumed by clients using OData protocol.

3.8.1Views Deployment

Semantic Layer views are on top of SAP Business One Analytic Service and fall into two categories: system built-in
views and customized views.

The author of the first category is generally SAP and you can deploy the views by following these steps after
installing Analytic Service:

1.  Open the SAP Business One analytics home page. (The URL is basically like:
https://databaseserver:40000/Enablement/)

Navigate to the Company tab
3. Click the Initialize button to start the initialization process.

After initialization, the views should be available in the Content package of the current SAP HANA instance in
the SAP HANA studio.

For the customer view deployment, see subsequent sections.

3.8.2View Exposure Scope

Semantic Layer has various kinds of views. Not all views are appropriate to be in the exposure scope.
e For the system built-in views, only the views satisfying all the below conditions are eligible for exposure:
o0 With the calculation view type.

o0 With the Query postfix in its name, for example, SalesOrderDetai IQuery, BalanceSheetQuery, and
soon.

e For the customized views, as long as the view is of type calculation, the view is eligible for exposure.
All eligible views are not exposed by default. To expose them, you can manually perform the following steps:
1. Start SAP Business One client.
2. Open the SAP HANA Model Management window.

3. Selectviews and check the corresponding Service Layer Expose checkbox.
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https://hanaserver:40000/Enablement/)

4. Restart Service Layer to effect the changes.

—JO§x
Name Author Version Status Deployment ... Language
1 SAP HANA Model Packag: SAP 1.2 Deployed 2017-10-17 19:17: English (United States)
Description
‘ackage Name View Name View Type Menu Description Menu Enable Service Layer Expose
38 ip.usi017.adm OrBuyer C: jon View -
39 p.us1017.adm SystemDate Calculation View
40 ip.us1017.adm TaxGroup Calculation View
41 p.us1017.adm TaxJurisdiction Calculation View
42 p.usi017.adm Territory Calculation View
43 p.us1017.adm VATDate Calculation Viewr
44 p.us1017.adm Warehouse Calculation View
45 p.us1017.ap.case AveragePurchasingPriceFact  Calculation View
46 p.usi017.ap.case Averag hasingPriceQuery Calculation View #1430000030#32 vl
47 p.usi0i7.ap.case OnTi i isticsFact  Calculation Viewr
48 ip.usi017.3p.case OnTi iptStatisticsQuery  Calculation View #1430000030#33 O
49 p.usi017.ap.case Purch lysisBy DX Calculation View
50 ip.us1017.ap.case Purch: lysisByDx Calculation View Purchase Analysis by Document v O v
4 »
Compatible Versions
SAP HANA SAP Business One
1 1074 1 9.10.105
2 1081 2 9.10.106
3 1083 3 9.10.107

3.8.3View Exposure OData Version

Considering OData version 4 is the latest and prevalent protocol in OData world, Semantic Layer service is
exposed in this version by default. Another advantage that comes with this is that implementing OData version 4
would make it possible for Semantic Layer service to be integrated with those SAP components (e.g. WEB IDE),
which have supported or are going to support OData 4.

Meanwhile, OData 3 is supported as well, but it is not the default supported OData version. Clients must set the
request header OData-MaxVersion: 3.0 or MaxDataServiceVersion: 3.0 to specify OData 3.

3.8.4Semantic Layer Service Root

To distinguish Semantic Layer service from Service Layer, the root URL for this service is /bls/v1/sml _svc.
Upon successfully accessing this URL, the response is as follows:
HTTP/1.1 200 OK

{
“@odata.context": "https://databaseserver:50000/bls/v1/sml._svc/$metadata’,
"value": [
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{
"name": "PurchaseOrderFulfillmentCycleTimeQuery",
"kind": "EntitySet",
"url”: "PurchaseOrderFulfillmentCycleTimeQuery"
}.
{
"name': "VendorBalanceAnalysisQuery",
"kind": "EntitySet",
"url™: "VendorBalanceAnalysisQuery"
}.
{
"name": "AveragePurchasingPriceQuery",
"kind": "EntitySet",
"url™: "AveragePurchasingPriceQuery"
}.
}
1 Note

@odata.context is one annotation from OData 4.

3.8.5Semantic Layer Service Metadata

The service metadata URL is as follows:
GET /bls/v1/sml.svc/$metadata

Upon successfully accessing the metadata, the service returns:
<?xml version="1.0" encoding="UTF-8"?>
<edmx:Edmx Version="4.0"
xmIns:edmx=""http://docs.oasis-open.org/odata/ns/edmx">
<edmx:DataServices>
<Schema Namespace=""SAPB1"
xmIns="http://docs.oasis-open.org/odata/ns/edm">
<EntityType Name="AveragePurchasingPriceQuery'>
<Key>
<PropertyRef Name=""id__"/>
</Key>

<Property MaxLength=""160" Name="LineDocumentOwner™ Nullable="true"
Type="Edm.String"/>
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<Property MaxLength="15" Name="PaymentMethodCode"™ Nullable="true"
Type="Edm.String"/>

<Property Name="PostingDateSQL"™ Nullable=""true" Type="Edm.DateTime"/>
<Property Name="id__" Nullable="false" Type="Edm.Int32"/>
</EntityType>
<EntityType Name="OnTimeReceiptStatisticsQuery'>
<Key>
<PropertyRef Name=""id__"/>
</Key>

<Property MaxLength=""160" Name=""DocumentOwner™ Nullable=""true"
Type="Edm.String"/>

<Property Name="NumberOfPurchaseOrder™ Nullable="true"
Type="Edm. Int32"/>

<Property Name="id__" Nullable="false" Type="Edm.Int32"/>
</EntityType>

<EntityContainer Name="SemanticlLayer'>

<EntitySet EntityType="SAPBl.PurchaseOrderFulfillmentCycleTimeQuery"
Name=""PurchaseOrderFul filImentCycleTimeQuery"/>

<EntitySet EntityType=""SAPB1l.BalanceSheetComparisonQueryParameter"’
Name=""BalanceSheetComparisonQueryParameters'>

<NavigationPropertyBinding Path="BalanceSheetComparisonQuery"
Target="BalanceSheetComparisonQuery"/>

</EntitySet>

<EntitySet EntityType=""SAPB1l.KPICashFlowStatementQueryParameter"
Name=""KPICashFlowStatementQueryParameters'>

<NavigationPropertyBinding Path="KPICashFlowStatementQuery"
Target="KPICashFlowStatementQuery"/>

</EntitySet>
</EntityContainer>
</Schema>
</edmx:DataServices>

</edmx :Edmx>

1 Note

Please refer to OData-CSDL (Common Schema Definition Language) for more information on the
metadata format.
Version="4_0" in the metadata indicates the service exposes resources with OData 4.

All Semantic Layer views are exposed as entities, as OData only allows to perform queries on entities. Due to the
OData specification, each entity must at least have a primary key. However, this is contradictory to the fact that
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views do not have keys from the database perspective. To address this issue in a generic way, a virtual property
id__is defined as the entity key for the typical views, as seen from the following example.

<l-->For the view sap.sbodemous.ar.doc/SalesOrderDetailQuery<-->
<EntityType Name="SalesOrderDetai lQuery'>
<Key>
<PropertyRef Name=""id__"/>

</Key
<Property Name="DocumentNumber™ Nullable="true" Type="Edm.Int32"/>
<Property Name="Owner™ Nullable=""true" Type="Edm.String"/>
<Property Name="ShippingType"™ Nullable="true" Type="Edm.String"/>
<Property Name="DueQuarter' Nullable="true" Type="Edm.String"/>
<Property Name="DueMonth” Nullable="true" Type="Edm.String"/>
<Property Name="GrossProfitLC" Nullable=""true" Type="Edm.Double"/>
<Property Name="LineTotalAmountLC" Nullable="true" Type="Edm.Double"/>

<Property Name="id__" Nullable="false" Type="Edm.Int32"/>

</EntityType>

<EntitySet EntityType="'SalesOrderDetailQuery"
Name=""SalesOrderDetai lQuery"/>

The entity type and entity set of view SalesOrderDetailQuery are both in the name of SalesOrderDetailQuery. No
other metadata are needed for this view. However, not all views are as simple as that. Some views have
placeholders, for example, sap.sbodemous.fin.fi/BalanceSheetQuery, such as below:

SELECT * FROM
" _SYS BIC"."sap.sbodemous. fin.fi/BalanceSheetQuery" ("PLACEHOLDER"=("$$P_AddVoucher$s$",
"N"), "PLACEHOLDER"=("$$P_FinancialPeriod$$","2017"))"

To expose this sort of view, only one entity type and one entity set are not enough to expressit. The
corresponding placeholders must be exposed in an appropriate way as well. Another characteristic of this view is
that it cannot be executed directly in the SAP HANA studio. Only with the placeholder parameters can this view be
accessed.

To cope with this situation, it is sensible to separate this view into two entity types, expose them respectively and
then associate them with navigation.

<EntityType Name="BalanceSheetQuery">
<Key>
<PropertyRef Name=""id__"/>
</Key>

<Property MaxLength=""15" Name="AccountCode"™ Nullable="true"
Type="Edm.String"/>

<Property MaxLength="20" Name="FinancialPeriodCode™ Nullable="true"
Type="Edm.String"/>

<Property Name="FiscalYear™ Nullable="true" Type="Edm.Intl6"/>
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<Property MaxLength=""100" Name="AccountName"™ Nullable="true"
Type="Edm.String"/>

<Property MaxLength=""200" Name="'SegmentationAccountCode™ Nullable="true"
Type="Edm.String"/>

<Property Name="FiscalYearOpeningBalanceLC" Nullable="true"
Type="Edm.Double"/>

<Property Name="FiscalYearOpeningBalanceSC" Nullable="true"
Type="Edm.Double"/>

<Property Name="FinancialPeriodClosingBalancelLC" Nullable=""true"
Type="Edm.Double"/>

<Property Name="FinancialPeriodClosingBalanceSC" Nullable=""true"
Type="Edm.Double"/>

<Property Name="id__" Nullable="false" Type="Edm.Int32"/>
</EntityType>

<EntitySet EntityType="BalanceSheetQuery" Name="BalanceSheetQuery"/>

<EntityType Name='"BalanceSheetQueryParameter'>
<Key>
<PropertyRef Name="P_FinancialPeriod"/>
<PropertyRef Name="P_AddVoucher"/>
</Key>
<Property MaxLength="20" Name="P_FinancialPeriod” Nullable="false"
Type="Edm.String"/>

<Property DefaultValue="N" MaxLength="1" Name='"P_AddVoucher™ Nullable="false"
Type="Edm.String"/>

<NavigationProperty Name=