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Introduction to InterSystems Supply Chain
Orchestrator

InterSystems Supply Chain Orchestrator™ provides an intelligent data platform together with a set of supply-chain-specific
cloud services to provide end-to-end visibility and unmatched predictive and prescriptive capabilities that transform supply
chain performance and agility.

The core part of Supply Chain Orchestrator is named InterSystems IRIS for Supply Chain, which consists of InterSystems
IRIS® and the separately released InterSystems Supply Chain Framework. As shown in the figure below, the Supply Chain
Framework extends key parts of InterSystems IRIS.

In addition to this core, a series of cloud services are planned. Customers and partners can also create and market their own
cloud services to interoperate with this ecosystem.
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1.1 Purpose of Supply Chain Orchestrator

Supply Chain Orchestrator (specifically the core part, IRIS for Supply Chain) is designed to meet the following objectives:

»  Provide the basic infrastructure required for most supply chain problems, such as supply-chain-wide KPIs and issue
management.

»  Provide common supply chain features, such as supply chain data model and related analytics cubes.

» Provide a set of APIs to access supply chain capabilities, which can be easily used for external consumption such as
Ul development.

»  Provide a set of utilities which make the adoption of the framework easy. For example, messaging capabilities and
helper classes are provided to simplify business process design to achieve no-code or low-code development.
Supply Chain Orchestrator is not:

» A ssupply chain solution to replace any existing supply chain operation applications, such as TMS, WMS, or OMS.
The product does, however, make it easy to connect data and/or processes from these systems, bridge data visibility
gaps, and provide intelligent actions to minimize risk impacts on the overall supply chain.
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Features

A predefined set of solutions for specific use cases, such as business processes or business rules for any use case, or
KPIs for any part of the supply chain. The product does provide simple mechanisms for you to define your own use
case specific solutions with minimum or no coding effort.

An end-user application for supply chain practitioners to interact with directly. The solution or outcome from the
framework is expected to be exposed to other applications, such as a control tower Ul, a Bl tool, or other supply chain
applications.

1.2 Features

Supply Chain Orchestrator (specifically the core part, IRIS for Supply Chain) provides the following features:

Extensible supply chain data model, a canonical supply chain data model implemented on InterSystems IRIS data
platform, which can be extended/customized using either ObjectScript code or APIs.

Data model APIs for data model discovery and live documentation, such as listing all supply chain data objects, or
getting the detailed definition of a supply chain data object.

Data access APIs, which support both CRUD operations and advanced search capabilities with sorting and pagination
support.

Analytics cubes, prebuilt Business Intelligence cubes based on the supply chain data model. The built-in cubes can be
extended as needed, for example to include custom attributes.

KPI framework and related APIs, support for KPI management (KPI configurations and life cycle management) and
KPI values and listings access. The current KPI framework is based on the predefined analytics cubes.

Issue life cycle management, the component which is responsible for issue identification, issue analysis, and action
recommendations.

1.3 Architecture Overview

The core of Supply Chain Orchestrator is InterSystems IRIS for Supply Chain (an InterSystems IRIS® server with the
addition of the InterSystems Supply Chain Framework), as shown above. The following figure shows more detail:

Introducing InterSystems Supply Chain Orchestrator 3
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The next picture shows the analytics support in more detail:
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1.4 Available Online Learning

In addition to the documentation website, see the online learning path Building Smart Real-Time Supply Chain Applications,
in which you will explore use cases and architecture of this platform and learn how to install and start implementing it.
You will also learn to create KPIs and use business logic for issue resolution.
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Installation and Upgrade

A supply chain application or solution built on InterSystems Supply Chain Orchestrator™ consists of the following com-
ponents:

e Core InterSystems IRIS® data platform

» InterSystems Supply Chain Framework features delivered through InterSystems Package Manager (IPM)
Together with InterSystems IRIS, this forms the core of Supply Chain Orchestrator.

*  Application or solution implementation code

The installation and upgrade process depends on which components are being installed or updated. This page provides

detailed instruction for different scenarios.

Also see the online learning path Building Smart Real-Time Supply Chain Applications.

2.1 New Installation

To deploy a new instance, there are three steps:

1. Deploy InterSystems IRIS data platform.

2. Deploy InterSystems Supply Chain Framework, thus creating the core of Supply Chain Orchestrator.
3. Deploy application code.

2.1.1 InterSystems IRIS Deployment

There are different ways to deploy InterSystems IRIS: in containers, on Kubernetes, using installation kits, and so on. For
more details on each approach, see Deployment.

2.1.2 Adding the Supply Chain Framework

After deploying an InterSystems IRIS server, use the following steps:

1. Create a new namespace reserved for use by Supply Chain Orchestrator. This documentation uses the namespace hame
SC, but you can use a different name.

Note:  Make sure that the namespace is interoperability-enabled and analytics-enabled. The latter option enables
you to use the Business Intelligence Analyzer so that you can explore the cubes.

Introducing InterSystems Supply Chain Orchestrator 7
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Start the Terminal application and complete the rest of the steps in the Terminal.

Or on Unix®, where the Terminal application is not available, start the ObjectScript shell.

Change to the newly created namespace.

Check to see if IPM is installed. To do so, enter the command zpm. If IPM is not installed, this command results in
an error. If IPM is installed, the Terminal prompt then looks like this:

Terminal

zpm SC

Where the part after the colon is the namespace in which you are working.

If InterSystems Package Manager (IPM) is not installed, install it as follows:

set r = ##cl ass(%\et. H t pRequest ). %New()

set r.Server="pm conmmunity.intersystens.coni,

set r.SSLConfiguration="1SC. Feat ureTracker. SSL. Confi g"
do r.Get("/packages/zpm | atest/installer"),

do $system OBJ. LoadStrean(r. Htt pResponse. Data, "c")

Tip:  For convenience, the following single line of code represents all the preceding lines.

set r =
#cl ass(9bet . H t pRequest ) . 9beW() , r. Server ="pm communi ty. i nt er syst ens. comi, r. SS.@nfi gurati on="1 SC Feat ureTracker. S3.. Gonfi g"
d r.Get("/packages/ zpnilatest/installer"), $system OBJ. LoadStrean(r. H t pResponse. Data, "c")

Then start IPM. To do so, enter the command zpm

If you do not yet have an IPM token, login to Pm.InterSystems.com using your InterSystems account credentials and
obtain a token.

At the IPM prompt, use the following command to log in to the IPM repository:
repo -n registry -r -url https://pmintersystens.conl -token YOUR | PM TOKEN

Where YOUR_IPM_TOKEN is the IPM token from the previous step.

Still at the IPM prompt, install InterSystems Supply Chain Framework. To install the latest framework:
install isc-supply-chain

Or to install a specific version of the framework (in this example version 1.0.0):

install isc-supply-chain 1.0.0

After the installation is complete, enter g to exit the IPM prompt.

2.1.3 Application Deployment

Any application code can be deployed using DevOps tools. Application code may include (but not limited to):

Extensions to the supply chain data model
Custom analytics cube design

Business processes

Any DTL implementations

Custom APIs

Introducing InterSystems Supply Chain Orchestrator
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Contents of the InterSystems Supply Chain Framework

e Others

2.2 Contents of the InterSystems Supply Chain Framework

After you install the InterSystems Supply Chain Framework into a namespace, you will see the following new packages
in that namespace:

» The SC package.
— The SC.Data subpackage contains the data model classes that you can modify.
— The SC.Core.BP subpackage contains classes you refer to when creating business processes to manage issues.

— The SC.Core.Tasks subpackage contains the tasks to be scheduled in the Task Manager.

Other code in this package is purely internal.

e The datamodelAPI, schi, and utils packages, which are purely for internal use.

After installation, you will also see new tasks in the Task Manager schedule, specifically the tasks in the SC.Core.Tasks
subpackage.

Also see Guidelines for Safe Customizations.

2.3 Upgrade

As mentioned above, there are three deployable components involved: InterSystems IRIS, InterSystems Supply Chain
Framework, and application code. Each of these components can be upgraded, together or independently. If you need to
upgrade more than one of the deployable components at the same time, do so in the following order:

1. Upgrade core InterSystems IRIS data platform.
See the InterSystems IRIS upgrade instructions, and be sure to recompile the %SYS namespace as instructed.
2. Upgrade InterSystems Supply Chain Framework.

To upgrade the InterSystems Supply Chain Framework, use the same command as for the initial deployment:
zpm SC> install isc-supply-chain

Optionally, to upgrade to a specific version of the framework (in this example version 1.1.0):

zpm SC> install isc-supply-chain 1.1.0

3. Upgrade application code. Use client DevOps tool to do this.

2.4 Reconfiguring the Documentation Links

Because the base product is InterSystems IRIS, the documentation links are specific to that product, and you should update
your web server to redirect to the Supply Chain Orchestrator documentation.

Introducing InterSystems Supply Chain Orchestrator 9
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If you are using the private web server, update the install-dir\httpd\confi\httpd-doc.conf file, which might initially look like
this:

Redi rect /csp/docbook/ http://docs.intersystens.comiris20231/csp/docbook/

Change this file to the following instead (to the content for this specific release):

Redi rect /csp/docbook/ http://docs.intersystens.com suppl ychai n20231/ csp/ docbook/
Or to the following (to the latest content, which will change over time):

Redi rect /csp/docbook/ http://docs.intersystens.com suppl ychai nl at est/ csp/ docbook/

If you are using a different web server, adapt the above instructions as applicable for that server.

2.5 See Also

»  Supply Chain Solution Overview
e Guidelines for Safe Customizations

e Building Smart Real-Time Supply Chain Applications
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Supply Chain Solution Overview

This page summarizes what is needed for a solution built with InterSystems Supply Chain Orchestrator™, which is designed
to let you easily build the following:

» KPIs that give visibility across the entire supply chain.
» Issue management: generating issues, analyzing them, with user input if needed, and resolving them, perhaps with
calls to external APlIs.

With the underlying foundation of InterSystems IRIS®, it is possible for the solution to do much more such as loading
data, performing data transformations, providing its own APIs, supporting additional analytics options, and more.

3.1 Prerequisite

The prerequisite is to set up the core system for Supply Chain Orchestrator:
1. Deploy an InterSystems IRIS instance.

2. Create an InterSystems namespace reserved for use by Supply Chain Orchestrator — the supply chain namespace.
This documentation uses the namespace hame SC, but you can use a different name.

3. Install the InterSystems Supply Chain Framework onto that instance.

See Installation and Upgrade.

3.2 Basic Implementation Requirements

After setting up the core system, you will need to perform the following steps, not necessarily in a particular order:
» If necessary, extend the supply chain tables.

» Load your data into the supply chain tables. To do this, you can use the APIs provided by the product; you can also
do this within the production that you create in the supply chain namespace, as described below.

»  Using the Task Manager, add the following tasks to the schedule, so that they run at suitable times for your business
needs:

— SC.Core.Tasks.AnalyzeAllNewlssues

Introducing InterSystems Supply Chain Orchestrator 11
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SC.Core.Tasks.BuildCubes

— SC.Core.Tasks.ConsolidatedinventoryTask
—  SC.Core.Tasks.Predictinventory

— SC.Core.Tasks.SynchCube

—  SC.Core.Tasks.SynchlssueCube

— SC.Core.Tasks.UpdateKPIssue

These tasks should all run in the supply chain namespace.

Create a production in the supply chain namespace, as described below. Together with the issue-related tasks listed
above, the production is responsible for issue management.

Use the Business Intelligence Analyzer to get acquainted with analytics cubes provided by the product. Their purpose
is to enable you to analyze the supply chain data and to create KPlIs.

If necessary, copy the analytics cubes and modify the copies, or create your own analytics cubes from scratch. This
would be necessary only if the predefined cubes do not define the data you need. Another option is to define subject
areas, to provide access to subsets of the data. Subject areas can be used in all the same ways as cubes.

Define one or more KPIs. This task primarily consists of examining the requirements, using the analytics cubes to
obtain the needed values, creating a simple specification, and using an API to add the KPI to the system. A KPI can
generate issues, but does not have to do so.

3.3 Production Requirements

A core feature of Supply Chain Orchestrator is issue management, which generally includes your custom business logic,
which can include automation, calls to third-party APIs, and the use of InterSystems workflow technology to involve users
where appropriate. Your custom business logic is provided by a production that you create, configure, and manage within
the Management Portal. The requirements of that production are as follows:

The production must be in the supply chain namespace.
It should include the business service SC.Core.BP.Service.SinglelssueBS, which is available out of the box.

It should include one business process for each type of issue analysis you need to perform. Typically each type of issue
requires its own analysis. For example, a late shipment may be a type of issue; you would generally analyze any late
shipment the same way, and that logic would not apply to other types of issues.

For issues generated automatically from KPIs, there is typically one business process for each KPI definition.

To create these business processes, you use a graphical editor within the Management Portal, which enables you to
create complex logic without coding. See the tutorial for details.

If you need to use workflow, the production must include the business operation EnsLib.Workflow.Operation, which is
available out of the box. Make a note of the configuration name of this business host, because you need to use that
name within the business processes. Where applicable, the business processes can use the <call> element to call this
business operation.

The following shows an example:

12
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Guidelines for Safe Customizations

u Intersystems Management Portal Home  About Help

IRIS Data Platform
Server SalesS2 Mamespace SC Switch User SML  Licensed To Sales Engineers_Adv Server_IAM  Instance RIS

Interoperability = Production Configuration - (SC.BP.MfgDemoProduction)

Production Configuration

[ —— Category Legend Production Settings
Services + Processes + Operations +
@ SC.Core.BP Service. SinglelssueBS @ InitialShipmentProcess @ Workflow Operation

@ LateShipmentProcass
@ MfgOrderProcess

You can also use the production to load some or all of the data into the supply chain tables.

3.4 Guidelines for Safe Customizations

When creating your application, remember the following guidelines so that your additions and customizations will survive
any upgrade to InterSystems IRIS or to the add-on InterSystems Supply Chain Framework:

You can edit the classes in the SC.Data package, which represents the supply chain data model. If you do, be sure to
make no manual changes to the St or age section of those classes. Let InterSystems IRIS do the updates for you as
you modify the classes; the class compiler expands the storage definition safely to keep your data accessible.

Do not change any other classes provided by the framework; for example, do not change anything under packages
SC.Core.*

Apart from the classes in SC.Data, all classes may be replaced upon an upgrade.
Do not add classes to any of the packages provided by the framework.

You can create your own classes in other packages, following the standard InterSystems IRIS naming conventions
applicable to a namespace that is interoperability-enabled.

3.5 See Also

Installation and Upgrade

Building Smart Real-Time Supply Chain Applications
Using the Task Manager (generic)

Formal Overview of Productions (generic)

Overview of Workflow within Productions (generic)
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Issue Management

In InterSystems Supply Chain Orchestrator™, an issue is an InterSystems IRIS® object that is used to capture any risk,
concerns, or things which may impact the supply chain. Most issues may also require some kind of action to minimize the
impact. Some examples are late shipments, inventory stock out, labor shortage, and so on. An issue can be linked to an
specific instance of a supply chain object, such as an order, a shipment, inventory and so on, but the relationship is not
always required. Issues can be tracked by category, associated data object, time frame, status, and so on.

The following diagram shows how supply chain data is processed in Supply Chain Orchestrator, and related technologies
used. Risks in the diagram are modeled using the issue object, and related impacts as well as actions are also linked to the
issue object (that is, the issue API also returns associated impact and action data if that exists).

Business Intelligence Business Impacts
l InterSyste ms Provide Bl solutions Prioritize 1ssues by

using integrated appiying chent specific
analytics capabilities business rules

with extensible built-in

cubes

Actionable Insights

Recommend achons
by integrating businass
processes, advanced
analyhics, and axternal
data & processes

Data Ingestion

Leverage full IRIS
capability for data
ingestion lo a
customizable 5C
canonical data model

Risk Management

|dentify and analyze
risks through built-in
analylics, ML and NLP
solutions.

4.1 Example Issue Analysis

Issue management is at the core of Supply Chain Orchestrator. Issue management in turn includes issue analysis and reso-
lution. The following is an example of an issue resolution as shown in a demo Ul:
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InterSystems IRIS for Supply Chain

Home > Order Dashboard > Issues > Order Details

Sales Order: d60924c1-ec18-4de8-963d-c569d75fb201

Customer
China Unicom

Ship to

LOC-CUST-12

21 Jin Rong Jie Gong Yu G Zuo
Beijing,

CHN

Order Value
$372,000

Order Status
Closed

Order Placed Date
8/17/2022, 12:00:00 AM

Requested Ship Date
8/19/2022, 12:00:00 AM

Requested Delivery Date
8/26/2022, 12:00:00 AM

Committed Ship Date
8/18/2022, 12:00:00 AM

Committed Delivery Date
8/28/2022, 12:00:00 AM

Sales orders which were shipped late compared to the committed ship date

Analysis | 10/17/2022, 5:50:35 AM £+ Update Analysis
Severity: 2 Urgency: 3

Root Causes
Order expected to be late due to a delayed maintenance caused by a late shipment of a part needed.

Impact Analysis
Serious customer satisfaction concerns, and a penalty of $50K.

Recommendations

() optiona M RECOMMENDED
Move the sales order to Hamburg plant
Impact: The order will be fulfilled on time, with extra $1500 shipping cost. Extra work load on Hamburg plant will
require an early maintenance window:
() Option B
Wait for the part, complete the maintenance, and use expedited shipping once done.
Impact: $2000 extra shipping cost. Order expected to be 2 days late.
() Option C
Leverage spare parts in Munich plant and redirect current shipment to Munich.
Impact: Current sales order will be done on time, but this will put $250,000 revenue at risk at Munich plant due to the
delayed maintenance.

As shown in the example above, an issue analysis can cover the following, but not limited to, aspects:

Root cause analysis

Impact analysis

Issue rating by severity and urgency

Issue resolution/recommendation

Actions related to the resolution, such as sending out a notification, or place an order in ERP system, and so on

You implement the analysis in an InterSystems IRIS business process by using a graphical Ul that is designed for business
logic.

4.2 Issue Life Cycle

The following diagram shows the life cycle of issues in Supply Chain Orchestrator.

Identification

Issue

Issue Impact Issue Bl/ML
] d > pa : I e . / .
Generation Analysis Resolution Reporting
A 'y
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Generating Issues from KPIs

There are different ways to identify and generate issues. One common approach is to auto-generate issues using KPlIs, i.e.,
an issue is generated for every record that meets the KPI conditions. For example, a late-delivery KPI for sales orders can
generate an issue for every late-delivery order.

KPIs are only one way to generate issues. Other ways to generate issues include

Through BPL/DTL processes in Supply Chain Orchestrator. Any data integration or business process can be used to
generate issues for specific conditions.

By a Smart Data Service (SDS). For example, a SDS can be implemented to subscribe to external events, and determine
the impacts on current supply chain. Such impacts can be captured in the form of issues and persisted in InterSystems
IRIS.

Sent in from external systems. Supply chain risks can be determined outside Supply Chain Orchestrator. For example,
a manufacturing application may determine a part shortage for certain product at a plant, and the information can be
sent to Supply Chain Orchestrator as an issue through API for issue resolution and reporting purpose.

Each issue can have a business process associated with it for impact analysis and issue resolution logic. Business impacts
include setting up the severity and urgency levels, estimated the time and money impacts, as well as other implications for
the issue.

The same business process can also be used to implement resolution logic. Issues can be automatically resolved through a
process, or it may require business user to review the options and make a final decision (in which case InterSystems IRIS
Interoperability workflow is used).

4.3 Generating Issues from KPIs

A KPI can generate issues. To enable issue generation for a KPI, specify the following in the KPI definition:

"issueKpi": true,

If this value is set to t r ue, you can also add the following optional attributes to the KPI definition:

def aul t | ssueSeveri ty specifies the default severity level for all issues generated from this KPI

anal ysi sSer vi ce specifies the BPL name for running and issue analysis and resolution logic

There are automatically run system tasks to update issues for all issue-enabled KPIs:

SC.Core.Tasks.UpdateKPlIIssues generating issues as needed for KPIs. Specifically, this task does the following for
each issue-enabled KPI:

1. Identify the records that triggered the KPI condition (such as the late orders)

2. Check to see if the database contains issues that correspond to these records in combination with this KPI. If the
issues do not yet exist, the task creates them, using information contained in the KPI definition, including the name
of the business process that analyzes this kind of issue by default. The new issues have open status.

3. Check to see if the database contains additional records associated with this KPI (records not currently triggering
the condition but that previously did so). If so, the task updates those issues to close them; specifically it sets the
statusto cl osed, and r esol uti onType to noLonger Val i d.

SC.Core.Tasks.AnalyzeAllNewlssues starts issue analysis. This task looks at all non-closed issues that do not yet have
an issue analysis record. For these issues, the task creates a new issue analysis. In the Visual Trace for the production,
you will see SC.Core.BP.Service.SinglelssueSS receiving an issue analysis request message.
SC.Core.BP.Service.SinglelssueSS will then send a message to the business process that is named by the issue.
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Issue Management

If the business process includes workflow, the Visual Trace will also show those components as applicable.

There are also API calls to run the KPI issue update logic.

4.4 Introduction to the Issue Management API

Supply Chain Orchestrator provides an data API, which includes options for working with issues:
Creating an issue
POST {{I RI S- SERVER}}/ api / schi/vl/issues

With the issue value in JSON format added to the body of the request.

Get issues
GET {{| R S-SERVER}}/ api/schi/vl/issues

Additional query parameters based on any issue attributes can be added in the form of HTTP parameters, such as
“status=open’.

Update issues for a KPI
POST {{I R S- SERVER}}/ api / scbi /v1/ kpiissues

Forces an issue update for the given KPI. This applies to KPIs that are issue-enabled. In this case, specify KPI
information in the JSON body data, for example:

{
}

"kpi": "Sal esOrderLat eShi pvsCommi tted"

Force a new analysis for an issue
POST {{| R S- SERVER}}/ api / schi /v1l/ anal yzei ssue/ [ | SSUE- | D]
This option applies if a process is associated with an issue. In this case, specify the process to use by including

the following JSON body data:

"processNane": "YourProcessNane"

4.5 See Also

e Supply Chain Solution Overview

* Building Smart Real-Time Supply Chain Applications
»  Formal Overview of Productions (generic)

» Building BPL Business Processes (generic)

e BPL Tutorial for Supply Chain Orchestrator
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See Also

e Adding Workflow Scenarios
» API Reference
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Supply Chain Data Model

This page introduces the data model provided by InterSystems Supply Chain Orchestrator™.

5.1 Supply Chain Data Objects

The following diagrams show the data objects supported in the current model, and their relationships.

5.1.1 Master and Reference Supply Chain Data

Customer

Location Productinventory

|

Supplier ProductSupplier

5.1.2 Outbound and Manufacturing Data

ManufacturingOrder SalesOrder SalesShipment

SalesOrderLine SalesShipmentLine

Introducing InterSystems Supply Chain Orchestrator
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5.1.3 Inbound Supply Chain Data

ﬁ - %&% SupplyShipment
0

0

PurchaseOrderLine SupplyShipmentLine

5.2 Introduction to Data Model Classes

All supply chain objects supported by the model are in the package SC.Data. These classes can be customized to suit the
business needs of any clients. These data model classes leverage core implementations provided in the package SC.Core.Data,
but no client should change anything in the core package. To help the consumption of the data model (such as data integration,
Ul developments, and so on), APIs are provided as live documentation of the data model.

5.3 Customizing the Data Model

You can extend the data model in different ways, depending on your technical skills.

5.3.1 Customizing via Coding

All supply chain data objects have an InterSystems class definition in the package SC.Data. These are classes used for all
supply chain applications and services. These classes can be modified to add new attributes to the existing data model. As
shown in the example below, these classes are mostly empty out of the box because the standard model attributes are all
defined in the parent class. You can add new properties or indexes to these class for customization.

/11 This is a custominpl enentati on of the Customer class
Cl ass SC. Dat a. Cust oner Extends SC. Core. Dat a. Cust oner
{

Property MyNewProp as %String;
}

5.3.2 Customizing via the API

For people without class programming knowledge, or who just need to make a change without direct access to the IRIS
server, there is an API call you can use to add new custom attributes to any supply chain object. As a result of such API
calls, the corresponding object definition classes are updated (as if manually coded), database tables are adjusted automat-
ically, and the attributes are available to be used anywhere on the InterSystems IRIS® platform, such as in analytics cubes,
or in a business process.
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5.4 See Also

e Supply Chain Solution Overview
e Supply Chain Data Model API

*  Supply Chain Data API

* APl Reference
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Supply Chain Data Model AP

This page introduces the data model API provided by InterSystems Supply Chain Orchestrator™.

Supply Chain Orchestrator includes a data model API that you can use for model discovery and customization, including
ways to

o List all supply chain data objects
» Retrieve details of any objects, with attributes, data type, size limit, and so on

» Extend the data model by adding custom attributes to existing supply chain objects

6.1 List of Supply Chain Data Objects

Use this API call to find all supply chain objects in the data model:
GET {{| Rl S-SERVER}}/ api / scdat a/ vl/ obj ects
The response looks like the following example:

[

{

"obj ect Nane": "BOM',

"cl assName": "SC. Data. BOM',

"description": "Qoject for bill of material. This object is commonly
used in manufacturing to specify the parts required
to make or assenble a product."”

b
{ : :

"obj ect Nane": "Carrier",

"classNane": "SC Data.Carrier",

"description": "This object is used to capture shipnent
carrier information."

H

To find the details of each object, use the next API call with the obj ect Nare value returned in this API response.
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6.2 Get Object Definition

To get the details of an object, first get the object name using the above API call. Then use this API call:
GET {{| Rl S-SERVER}}/ api / scdat a/ v1/ obj ect s/ [ Obj ect Nane]

For example, the following is part of the response returned for Cust omer object:

{

"obj ect Nane": "Custoner",

"cl assNanme": "SC. Data. Customer",

"objectNane": "This object is used to capture the master

data for a custoner.",

"attributes":
"name" : "uid",
"description" : "unique ID of a customer",
"dataType" : "String",
"required" : 1,
"maxLength" : "256",
"isCuston : O

b
nane" : "nanme",
"description" : "official nane of the custoner"”,
"dataType" : "String",
"required" : O,
"maxLength" : "256",
"isCustom : O
b
]
}

6.3 Adding Custom Attributes

To add a new attribute to an object in the supply chain model, use this API call:
POST {{| R S- SERVER}}/ api / scdat a/ vl/ attri but es/ [ Obj ect Nane]

with the attribute definition JSON in the API body, such as:

{
"name" : "custonProperty",
"description" : "Customattribute added for testing",
"dataType" : "String",
"max| ength" : 120,
"required" : 1
}

Once an attribute is added through this API, data access APIs can be used to load data into the attributes, or search for

records based on the newly created attributes. No additional step or waiting is needed.

Important: This API does not support more advanced customizations as can be made by modifying the class directly,
such as adding indexes or validation rules. Also, there is no API to update or delete custom attributes, so

use this API with caution.
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6.4 See Also

e Supply Chain Solution Overview
e Supply Chain Data Model

*  Supply Chain Data API

* APl Reference

Introducing InterSystems Supply Chain Orchestrator

27






Introduction to the Data API

InterSystems Supply Chain Orchestrator™ provides an API for creating, updating, deleting, and retrieving data. This page
provides an introduction to this API.

/.1 APl URL Patterns

All the API calls follow the same URL pattern:

GET {{| R S- SERVER} }/ { { DATAMODEL- PATH} } / OBJECT_PATH?par anet er s
POST {{| Rl S- SERVER}}/ { { DATAMODEL- PATH} } / OBJECT PATH
GET/ PUT/ DELETE {{I| RI S- SERVER} }/ { { DATAMODEL- PATH} } / OBJECT_PATH ui d

Where:

o The {{IRIS-SERVER}} part is the server information of the InterSystems IRIS® instance. In a locally deployed server,
it may look like ht t p: / /| ocal host: 52773

*  The {{DATAMODEL-PATH}} part is the API base URL, such as / api / scdat a/ v1

e The OBJECT_PATH part is simply the object name in lower case plural form, such as sal esor der s or cust oner s.
See the table below for all object values.

»  The first URL pattern gets data for an object, or searches for objects using a set of parameters. Any attributes of the
object can be used in a search criterion.

» The second URL pattern creates a new object record. The body of the request should include the JSON string for the
new object.

e The third URL pattern retrieves, updates, or deletes an object record by its ui d (which is the external primary key).
Some examples:
» Finding all sales orders with status Open or Par t i al Shi p:
GET {{| Rl S- SERVER}}/ {{ DATAMODEL- PATH} }/ sal esor der s?or der St at us=Cpen, Parti al Shi p
»  Creating a new customer:

POST {{I Rl S- SERVER}}/ { { DATAMODEL- PATH} }/ cust oner s
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with the following JSON in the request body:

{
"uid" : "CUST-TEST-101",
"nane" : "Google",
"type" : "Hi ghTech",
"contact" : "M ng",

) “url"™ : "https://google.cont

e Retrieving a supply shipment record with ui d value SUP- SHI P- 1001:

GET {{I R S- SERVER} }/ { { DATAMODEL- PATH} }/ suppl yshi pment s/ SUP- SHI P- 1001
»  Updating a location record:

PUT {{I Rl S- SERVER} }/ { { DATAMODEL- PATH} }/ | ocat i ons/ LOC- PLANT- 002

with new location JSON data in the request body.

7.2 Search APIs

Searches are supported through GET APIs with one or multiple URL parameters; each parameter maps to one search con-
dition. If more than one parameter are used, the parameter conditions are combined with logical AND operation. For
example, the following searches all Lenovo laptop products:

GET / product s?br and=Lenovo&cat egor y=I| apt op

Each parameter name should match exactly an attribute name of the primary object. In some cases, attributes from secondary
objects (contained or referenced objects) can also be used. For example, some product attributes can be used in an order
search.

The search parameter value can be a single value, a list of values, or a range of values, as follows:

» Snglevalue. This is the simplest search criterion, using the format par armet er Nane=val ue. If the parameter is a
string or a list of strings, the value matching is case-insensitive. So br and=I enovo is the same as br and=Lenovo.

» List of values. For a condition that requires matching any of the values in a list, you can provide a list of values as a
comma-separated string. For example, to find products of either Lenovo brand or Dell brand, you can use
br and=Lenovo, Del | . The list can be used for all data types, string, date, or numbers.

» Range of values. For date and numerical values (including currency), a range can be used in a search parameter. A
range is specified by two values, separated by . . (two dots), in format of m n. . max. Both values are inclusive for
the range. For example, pri ce=100. . 200 finds all records with price in range of 100 (including 100) and 200
(including 200). The two range boundary values are not always required, and if one is missing, it means that boundary
does not exist. For example, pri ce=. . 200 means any record with price less than or equal to 200, while pri ce=100. .
means any record with price greater than or equal to 100.

*  Null value. For any data type, you can search for records with an attribute not set (that is, a null value), or an attribute
with some value set (that is, not null). For such cases, you can use two special string values NULL and NOTNULL for
any attribute, such as at t r 1=NULL&at t r 2=NOTNULL

For example, this call finds all laptop computers from either Lenovo or Dell with price range between 500 and 1000:

GET /products?category=laptop&brand=Lenovo,Dell&price=500..1000
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7.3 Sorting of Results

When more than one record is returned by an API call, you can define the order of the response data by specifying the
sorting parameter sor t By. The value of this parameter must be a comma-separated list of attribute names of the primary
object returned.

For example, the following API call defines how a list of orders should be sorted in the response:
GET / sal esorders?sort By=cust oner, or der Val ue

which defines the sorting to be first by customer, and then by order value.

By default, sorting is done in ascending order. To change the order to descending, use the - sign before the attribute name,
such as the following example, which first sorts by customer in ascending order, and then by or der Val ue in descending

order:

GET /sal esorders?sortBy=custoner, - order Val ue

7.4 Default Sorting

If no sorting parameter is provided in the request URL, a default sorting is applied, based on the primary object returned.

The following table lists the default sorting parameters for each object type:

Object URL path Default sorting attributes
Carrier carriers name

Customer customers name

Supplier suppliers name

Product products name

Location locations locationName
BillOfMaterial billofmaterials productld, parentltemlid

InventoryThreshold
Milestone
Productinventory

ProductSupplier

inventorythresholds
milestones
productinventories

productsuppliers

siteLocationld, productld

ID

siteLocationld, productld

productld

SupplyPlan supplyplans locationld, productid
DemandPlan demandplans locationld, productid
SalesOrder salesorders -orderPlacedDate

SalesOrderLine
SalesShipment
SalesShipmentLine

PurchaseOrder

salesorderlines
salesshipments
salesshipmentlines

purchaseorders

orderld, lineNumber

-actualShipDate

shipmentld, lineNumber

-orderPlacedDate
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Object URL path Default sorting attributes
PurchaseOrderLine | purchaseorderlines | orderld, lineNumber
SupplyShipment supplyshipments -actualShipDate
SupplyShipmentLine | supplyshipmentlines | shipmentid, lineNumber

ManufacturingOrder | manufacturingorders | -orderEntryDate

7.5 Pagination of Results

By default, any API call that returns multiple records returns the first 100 records that match the given criteria. You use
pagination parameters to obtain additional records or a larger set of records. The pagination parameters give you the control
needed to, for example, populate a table in a web UI, without excess resource consumption (memory, network bandwidth,
and so on) or performance issues.

The pagination parameters are as follows:

» pageSi ze. This parameter defines the maximum number of record returned in the API call. The actual number of
records returned can be less or equal to this value. The default value is 100, and the maximum allowed value is 1000.

» pagel ndex. This parameter specified the page index (starting from 0), to be returned in the response. The default is
0.

For example, the following API call skips the first 200 orders and returns the next 100 orders, sorted by order value:
GET /sal esorders?sortBy=order Val ue&pageSi ze=100&pagel ndex=2

When a response returns only partial records using pagination, the following HTTP header parameters are populated in the
response. Use these values to control the pagination logic in the UI.

e pageSi ze. The same value if specified in the request path parameter. Returns the default value if not explicitly
specified in the request.

» pagel ndex. The same value if specified in the request path parameter. Returns the default value if not explicitly
specified in the request.

* returnCount.Number of records returned in the current response. This value is less than or equal to pageSi ze

7.6 Date and Date/Time Formats

For any date or date/time attribute, you must specify the value in ISO 8601 format, whether you provide this in the message
JSON body or in the HTTP parameter.

Here are some examples. For date attributes:
2021-02- 28
For date/time attributes (the following two values are equivalent):

2021-12-15T13: 23: 15- 05: 00
2021-12-15T18: 23: 15Z
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If the time zone information is missing, the UTC time is assumed. For example, 2021- 05- 24T08: 30: 00 is treated the

same as 2021- 05- 24T08: 30: 00Z

7.7 See Also

»  Supply Chain Solution Overview
»  Supply Chain Data Model

*  API Reference
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Analytics Cubes for InterSystems Supply
Chain Orchestrator

This page describes the Business Intelligence cubes provided by InterSystems Supply Chain Orchestrator™. You can use
these cubes in multiple ways, including:

* To define KPIs

»  For simple exploration via the Business Intelligence tools provided within InterSystems IRIS®, such as the Business
Intelligence Analyzer

e To create pivot tables accessible via the Business Intelligence REST API

These cubes are available in the supply chain namespace. The cubes are available once you have loaded data into the supply
chain tables, and the automated system tasks have built the analytics cubes.

Tip:  If the Analyzer is not available, make sure that the namespace is analytics-enabled.

8.1 Available Data

This section summarizes the data available in the analytics cubes.

8.1.1 Order Insights

Supply Chain Orchestrator provides data and tools needed for insights to all sales orders, including:
e Order counts, total order revenue, mean/average revenue per order

e Order fulfillment performance (on-time, in full, and so on)

» By customers (region/country/company)

» By product (category/family/brand/product)

* By time (year/month/day)

* Bystatus

Similarly, for supply/purchase orders:
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*  Order counts, total order revenue, mean/average revenue per order
»  Supplier performance

» By supplier (region/country/company)

» By product (category/family/brand/product)

e By time (year/month/day)

e By status

8.1.2 Shipment Insights

Supply Chain Orchestrator also provides the following information for shipments, both inbound and outbound:
»  Shipment count, shipment value

» ETA and related status for in transit shipments

e Performance for delivered shipments

e By customer/supplier

» By carrier, transportation mode, route, and so on

» By origin, destination

* By time (year/month/day)

8.1.3 Inventory Insights

Supply Chain Orchestrator also provides the following insights for inventories:
»  Stock levels: stock out, approaching stock out, excess inventory

*  Plan versus actual

» By product (category/brand/etc.)

* By location

8.2 Available Cubes

Supply Chain Orchestrator provides the following cubes:
e SalesOrder cube. This cube is the primary source for sales order related information.
— Measures: order count, total revenue, average order value, mean order value
— Dimensions: customer (country -> name), sales region, order status, order placed date (year->month->day), ship
status, delivery status.
»  SalesOrderLine cube. This cube supplements the SalesOrder cube, mainly to address any aspects related to product,
such as revenue by product
— Measures: total count, total value, total units

— Dimensions: product category (category -> product), product brand (brand->product), ship status, delivery status
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»  SalesShipment cube. This cube provides insights to sales order shipments.
»  PurchaseOrder cube. The source for purchase or supply order information.

»  PurchaseOrderLine cube. This cube supplements the PurchaseOrder cube, mainly to address any aspects related to
product, such as cost or quantity by product.

»  SupplyShipment cube. Cube for supply shipment information.

e Inventory cube. Cube for inventory related information.

8.3 Getting Started with the Cubes

Once you have loaded data into the supply chain tables, and the automated system tasks have built the analytics cubes, you
can use the Analyzer to see the data. Consult Getting Familiar with a Subject Area to help you get acquainted with the
cubes.

8.4 See Also

e Introduction to Business Intelligence (generic)
e Introduction to the Analyzer (generic)

»  Getting Familiar with a Subject Area (generic)
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BPL Tutorial for Supply Chain
Orchestrator

In InterSystems Supply Chain Orchestrator™, issue analysis and resolution logic is provided by business processes within
an interoperability production that you create and configure. The production needs to include business processes, each of
which analyzes a specific kind of issue. You can create each business process in the Management Portal, using a graphical
editor that creates a business process that contains Business Process Logic.

This tutorial covers the steps in the business process design/configuration that are required to connect the business process
to the rest of the issue resolution logic provided by the product, apart from creating workflow scenarios, discussed separately.

Also see the online learning path Building Smart Real-Time Supply Chain Applications, which includes information on
creating these BPL business processes. For more basic information, see this online training and product documentation.

9.1 Typical Structure

A typical business process for issue analysis has the following overall sequence:
1. Initialize the context. This step keeps track of the issues and related business objects in the context object.
2. Perform the analysis. Within this analysis:
»  Specify analysis values, specifically the severity, urgency, root cause, and impact analysis of the issue.
» If you are using workflow, use the <call> element to call the workflow operation at the appropriate points.

» Ifyou are using workflow, use the add-on tools to create recommendations for the workflow users. If the business
process offers options for issue resolution, some extra steps are required to access the option details; see Adding
Workflow Scenarios.

Because the analysis is necessarily dependent on your use cases, the tutorial shows only parts of this.

3. Save the analysis results back to the issue, so the results can be accessed through APIs and Ul.

0.2 Context Initialization

To initialize a business process for use in Supply Chain Orchestrator, do the following:
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*  On the Context tab, specify the following values:
— Request Class — SC.Core.BP.Message.IssueAnalysisRequest
— Response Class — Ens.Response

—  Context Class — SC.Core.BP.IssueContext (or a subclass of this class)

» Asone of the initial steps in the BPL, use an <assign> element to set cont ext . i ssuel d as follows:

General | Context | Activity Preferem:.ea.

<assign>
Aszigng a value to a property.
View documentation

MHame
|set issue to context
Caption for shape

X
|| Disabled

Puosition of shape

Annotation

Action

Property

| context.issueld
Value

| request issueld
Key

For collection properties, this string specifies the member

» Inmany cases, an issue is tied to an instance of a business object or transaction, such as an order or a shipment. To
make information about that object available to the BPL process, add a <code> element to retrieve the needed value
and assign it to a property of the cont ext object. Do this as one of the initial steps in the BPL.

To retrieve the business object or transaction affected by the instance, use the syntax
cont ext . get | npact edbj ect () asshown here. The getl mpactedObject() method is provided by chosen context
class (SC.Core.BP.IssueContext). For example:
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General | Context | Activity | Preferences

<code>

Executes one or more lines of code.
View documentation

Mame

|Initialize impacted business ohject
Caption for shape

X
[ Disabled

Position of shape

Annotation

Code

set context.supplyshipment
=context.getImpacteddbject()

» Asone of the initial steps in the BPL, use an <assign> element to set cont ext . anal ysi s. pr ocessNane equal to
therequest . t ar get Pr ocess, as follows:

General | Context | Activity Preferenc:es.

<assign>
Assigns a value to a property.
View documentation

Mame
|5Et process name
Caption for shape

X
[ Disabled

Puosition of shape

Annotation

Action

Property

| context.analysis processMame
Value

| request targetProcess

Key

For collection properties, this string specifies the member
collection that is the target of this assignment.

This step saves the business process name to the context, so it can be saved back to the issue with the analysis results.
This is needed because different business process can be used to analyze the same issue.
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9.3 Specifying Analysis Values

Once you have set up the context, add additional steps that contain the actual business logic to determine the severity,
urgency, root cause, and impacts, and so on. This tutorial does not show those details. As you determine those values, save
them to the cont ext . anal ysi s object; see Analysis Properties for names of the properties.

To specify the analysis values, use multiple <assign> elements, each of which sets one property. For example:

General I Cunte:-:t] Activity [Prefere nces}

<assign>
Assigns a value to a property.
View documentation

Mame
| Set severity
Caption for shape

X
[ Disabled

Paosition of shape

Annotation

Action

Property
| context.analysis severity

Value
3
Key

For collection properties, this string specifies the member
collection that is the target of this assignment.

9.4 Analysis Properties

The analysis object is defined by the class SC.Core.Data.Internal.IssueAnalysis, which has the following properties for you
to set as described here:

»  severity — Specifies the severity of the issue, on a numeric scale.
e urgency — Specifies the urgency of the issue, on a numeric scale.
*  rootCauseAnalysis — Describes the root cause of the issue, in user-friendly terms.

» impactAnalysis — Describes the results of the analysis, in user-friendly terms.

For data types and length limits, view SC.Core.Data.Internal.IssueAnalysis in the local class reference or in your choice of
IDE.
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9.5 Saving the Analysis Results to the Issue

After the business logic is completed, the BPL must include a <code> element that saves the analysis details back to the
issue:

» If the business process does not contain workflow, use the following syntax to save the analysis to the issue:

do context.saveAnal ysi sTol ssue()

For example:

GeneralICuntext] Activity | Preferences

<code>

Executes one or more lines of code
View documentation

Mame
|Save analysis to issue
Caption for shape

X
() Disabled

Position of shape

Annotation

Code
do context.saveAnalysisTolssue()

» If the business process does use workflow, the <code> element instead requires two lines of code:

set context.analysis.workflow d = $listget(process. %hast er Pendi ngResponses. Get At (1), 1)
do cont ext.saveWr kf | owAnal ysi sTol ssue()

The extra step saves the workflow ID which can be used later if the workflow needs to be cleared up due to a new
round of analysis being executed before the current workflow is closed.

9.6 Testing the Business Process

After configuring a business process for issue analysis, you can manually run the analysis on an issue through an API.

You can also use the analytics API, which includes a way to run an issue analysis using a specified business process and
then retrieve the analysis results. To run an issue analysis, use the following API call:

PCST {{I RI S- SERVER} }/ scbi / v1/ runi ssueanal ysi s/ | SSUE_| D
with the following JSON message in the body:

{ "processNane": "Your business process nane" }
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If this call returns successfully, you can use the following API call to retrieve the analysis details:

GET: {{I R S-SERVER}}/schi/v1l/issues/|SSUE_| D

The following is a sample response:

"D 877",
"recordCreatedTine": "2022-10-15T14: 32: 55. 472Z",
"| ast Updat edTi ne": "2022-10-17T09: 50: 35. 180Z",

"description": "Sales orders which were shipped |ate conpared to the commtted ship date",

"trigger Type": "KPI"

"triggerojectld": " Sal esOr der Lat eShi pVsConmi tted",

"i mpact edOoj ect Type": "Sal esOrder”,

"inpact edObj ect1d": "d60924cl-ecl8-4de8-963d-c569d75f b201",

"severity": 2,
"urgency": 3,
"status": "workflow',
"l at est Anal ysi s":

"recordCreatedTi ne": "2022-10-17T09: 50: 35. 1742",
"| ast Updat edTi ne": "2022-10-17T09: 50: 35. 179Z",

"issueld": 877,

"runSequence": 3,

"processNane": "M gOrderProcess”,
"severity": 2,

"urgency": 3,

"root CauseAnal ysi s": "Order expected to be |late due to a del ayed mai nt enance
caused by a late shipnent of a part needed. ",

"inmpact Anal ysi s": "Serious custonmer satisfaction concerns, and a penalty of $50K.",

"wor kfl o d": "54",

"status": "workflow',

"resolution": "none",

"scenarios": [

"opti onNurmber": "A",
"optionNane": "Option A",

"description": "Mwve the sales order to Hamburg plant”,

"cost | nmpact": 1500,
"tinmelmpact": 36,

"supportingData": "lInpact: The order wll

be fulfilled on time, with
I

extra $1500 shipping cost. Extra work |oad on Hanmburg plant w

require an early nai ntenance w ndow.",

"feasibility": 1,
"recommended": 1

"supportingbData": "Inpact: $2000 extra shipping cost. Oder expected

risk at Munich plant due to

b
{ .
"opti onNunmber": "B",
"optionNane": "Option B",
"description": "Wait for the part, conplete the numintenance, and
use expedited shipping once done.",
"costlnmpact": 500,
"tinelnmpact": O,
to be 2 days late.",
"feasibility": 1,
"recomrended": 0
b
{ .
"opti onNunmber": "C',
"optionNane": "Option C',
"description": "Leverage spare parts in Minich plant and redirect
current shipnment to Munich.”,
"costlnpact": 12000,
"tinelmpact": O,
"supportingData": "lnmpact: Current sales order will be done on tine,
but this will put $250, 000 revenue at
the del ayed mai ntenance. ",
"feasibility": 1,
"recomrended": O
}
]
}
}
44
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9.7 See Also

e Supply Chain Solution Overview

e Building Smart Real-Time Supply Chain Applications
*  Formal Overview of Productions (generic)

» Building BPL Business Processes (generic)

*  Issue Management

*  Adding Workflow Scenarios
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10

Adding Workflow Scenarios

Within a BPL business process that examines a supply chain issue, you can include workflow, and you may need to present
different scenarios to present to the users. In InterSystems Supply Chain Orchestrator™, this is easy to do.

This page describes how to create and populate a scenario object within a workflow.

Each scenario has a name, a description, and various properties such as the time and cost impact. Rather than having to
define custom properties within the BPL, you can use the data object SC.Core.Data.Internal.ActionScenario, which already
has the necessary properties.

10.1 Overview

As an overview, here is a screenshot of the relevant part of an example BPL diagram.
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[
||
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|
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[
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Set recommended
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Add Option A to analysis
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10.2 Steps to Create a Scenario

Within a BPL business process, use the following procedure to add each scenario to the business process:

1. Add a <code> element to create the scenario object. Specifically, for this element, specify Code as follows:
do context.createNewScenario()

For example:
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General | Context | Activity

<code> ‘
Executes one or more lines of code.
View documentation

HName
|{3reate Option A
Caption for shape

XX
st

Paosition of shape
Annotation

Code
do context.createNewScenariol)

This step adds a new property to the context object, so that now you can set properties of cont ext . newScenari o.

2. Include a set of <assign> elements, each of which specifies the value of a scenario property. For example, you might
assign the opt i onNarre property like this:

General | Context | Activity

<assign> ‘
Assigns a value to a property.
View documentation

Mame
| set option & name
Caption for shape

X
[ Disabled

Position of shape
Annaotation

Action

Property

| contexi.newScenario.optionMame
Value

| "Option A"

Key

= = e - - e = ad

3. Once you have specified all the properties, add a <code> element to create the scenario object. Specifically, for this
element, specify Code as follows:

do cont ext.addScenari oToAnal ysi s()
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For example:

General]ﬂuntext] Activity [Pr&f&re nces}

<code>

Executes one or more lines of code.
View documentation

Hame
|Add Cption Ato analysis

Caption for shape

¥
[ Disabled

Position of shape

Annotation

Code
do context.addScenarioToAnalysis()

After the above steps are completed, the same set of steps can be repeated for another scenario.

Please keep in mind that these steps supplement the usual InterSystems IRIS® guidelines to implement the rest of the
workflow.

10.3 Scenario Properties

The scenario object is defined by the class SC.Core.Data.Internal. ActionScenario, which has the following properties for
you to set as described here:

»  optionNumber — A very short identifier for the option such as a single letter or a single number, for use in presentation
to the users. For an example, see Example Issue Analysis.

*  optionName — A user-friendly short name of the option.

*  description — A user-friendly description of the option.

*  supportingData — Supporting data used in the analysis, such as inventory position, labor availability, etc.
» feasibility — Describes how feasible the scenario is, on a numeric scale.

* recommended — Indicates if this is the recommended scenario.

»  costimpact — The financial impact of the option/scenario (humeric).

* timelmpact — Time impact of the scenario.

For data types and length limits, view SC.Core.Data.Internal.ActionScenario in the local class reference or in your choice
of IDE.
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10.4 See Also

e Supply Chain Solution Overview

e Formal Overview of Productions (generic)

« Building BPL Business Processes (generic)
»  BPL Tutorial for Supply Chain Orchestrator

*  Issue Management
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11

Configuring KPIs for InterSystems Supply
Chain Orchestrator

This page describes how to configure definitions for key performance indicators, or KPIs.

11.1 Purposes of KPIs

KPIs are quantifiable measures that gauge a company's performance against a set of targets, objectives, or industry peers.
KPIs are widely used in supply chain to help stakeholders understand how the business is doing, and what kind of risks
exists across the supply chain. The following screenshot shows some supply chain KPIs: every number on the screen is a

KPI.

|
[=-1
=
%

Home = Order Dachiooard

329 M e ==

Revenue YTD

44

Order Issues

378,000 ey
@

Revenue At Risk

=
Issue Open Average
Time +
Sales Order On-time, In-full Late Ship Sales Orders Late Delivery Sales Order Order Issues
33% 933 204 0 0
Open Issues Awaiting Severe Issues
— ~ Decision

In Supply Chain Orchestrator™, KPIs serve a second, important role: they can automatically generate issues. This is suitable
when the KPI identifies a condition that needs correction.
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11.2 Configuration Process

To define a KPI, use the following general process:

1.

Define KPI logic conceptually, in business terms, with specific conditions. Usually, this is the information you collect
from the business users on how they measure the business using this KPI.

Map KPI logic to the Supply Chain Orchestrator data model and analytics cube as shown in the KPI configuration
example.

»  Does the data model cover the required business entity, or does the corresponding data model object have all the
required attributes?

If not, extend the data model as needed; see the data model documentation for more details.

»  Check to see if the associated cube meets the KPI requirements. For this process, you will use the Business Intel-
ligence Analyzer. (If the Analyzer is not available, make sure that the namespace is analytics-enabled.)

If a custom attribute is needed for the KPI, you may need to create your own copy of that cube to include that
attribute as either a dimension or a measure. Also, if a new object is created for the KPI, a new cube is required
for that object. For information on these topics, see Defining Models for Business Intelligence and related training
material.

Map the KPI specification to KPI definition JSON structure. See the KPI configuration example.

Create the KPI definition using the API, and verify the created KPI definition by another API call.

Start using the newly created KPI definition in your application through KPI value API or KPI listing API.

11.3 KPI Business Logic

When collecting KPI business logic information, consider the following:

What does the KPI measure? Is the goal to measure the number of transactions, or revenues impacted, or average time
for specific tasks? Once the metric is defined, make sure it is represented as a cube measure. Once the cube measure
is mapped, there are two possible variations for the measure:

— Raw data. The KPI value is the exact value as what the cube measure defines, such as count, revenue, average
time, and so on.

— Percentage. The KPI value is a percentage, defined by the ratio of two numbers. In this case, business logic is
required for both numerator and denominator. For example, the numerator might be the number of shipments
expected to be late, and the denominator might be all shipments in transit.

What is the primary business entity the KPI is measuring? A KPI can measure late shipped orders based on sales orders,
or a KPI can measure late shipped shipment based on supply shipments. Such business entity needs to be mapped to
an object in the Supply Chain Orchestrator data model.

What are the KPI conditions? KPI conditions refer to the business logic which defines the conditions of the interests.
For example, the KPI conditions for a late shipment KPI can be: shipments in transit with expected time of arrival later
than the requested time of arrival. The tutorial shows how to capture such conditions in technical terms for the KPI
definition. A couple of additional considerations:

— The KPI condition can be empty. In this case, the KPI considers all records. For example, total order revenue may
have an empty KPI condition, as it is about the sum of revenues from all orders.

54

Introducing InterSystems Supply Chain Orchestrator


https://www.intersystems.com/course-offerings/using-intersystems-embedded-analytics/
https://www.intersystems.com/course-offerings/using-intersystems-embedded-analytics/

See Also

— In case the KPI measure is of type percentage, two set of conditions are required: one for the numerator, and the
other for the denominator.

*  How will the KPI data be further processed? You can slice and dice a KPI in different ways; specifically, you can
configure the dimensions by which the KPI can be broken down. For example, you may want to see the breakdown of
a late shipment KPI by supplier, carrier, and ship-to location. In this case, KPI dimension for supplier, carrier, and
ship-to location can be defined. Each KPI dimension must have a corresponding cube dimension, but not all cube
dimension need to map to a KPI dimension, i.e. KPI dimension is a subset of cube dimension.

*  What are KPI threshold values? Thresholds can be defined to indicate how good or bad the measured aspect is for your
business. Thresholds can be used to trigger notifications, or design visuals in the Ul (such as green/yellow/red color
scheme). Two threshold values are supported for each KPI: watching threshold (from green to yellow), and warning
threshold (from yellow to red).

»  Other descriptive information about the KPI. You can give each KPI a unique name (used as a key in APIs), a label
(displayed name in Ul), a description, and a status (active or not).
See the KPI configuration example.

For KPIs intended to capture risks or concerns in your supply chain, you can leverage the KPI definition to automatically
generate issues which can then be tracked by the platform. For example, you can use the late delivery KPI to create issues
automatically for shipments that meet the condition defined by the late delivery KPI. In such a case, you should consider

an additional set of parameters for the KPI definition:

» Issue generating indicator
o Default issue severity level

»  Business process name for issue analysis

11.4 See Also

*  Supply Chain Solution Overview
e Issue Management
» KPI Configuration Example

*  API Reference
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KPI Configuration Example

This page shows an example of the process of defining and configuring a KPI for InterSystems Supply Chain Orchestrator™.

This example only covers KPI configurations using the provided analytics cubes. KPI implementations using other methods
will be added in the future.

Also see the online learning path Building Smart Real-Time Supply Chain Applications, which includes information on
creating KPIs.

12.1 Requirement Gathering

This example focuses on a KPI to capture shipments (from suppliers) that are expected to be delivered early. The following
table captures more information about the logic needed by this KPI:

KPI feature
Name

Label

Description
Business entity
KPI measure

KPI measure type

KPI conditions (numerator)

KPI conditions (denominator)

KPI dimensions

Issue indicator

Requirement details
ExpectedEarlyDeliverySupplyShipment (no space in name)
Supply Shipment with Expected Early Delivery

Supply shipments which are expected to be delivered early
Shipments from suppliers

Shipment count

Percentage

Shipments in transit, and ETA is more than 4 hours early than the requested
delivery time

All shipments in transit

Users will want to break down the KPI by supplier, carrier, and ship-to
location

Issues should be generated for shipments meeting the KPI condition, with
default severity level as 2
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12.2 Requirement Mapping

With the business requirements collected in the table above, we can conduct the following mapping:

1. Specify the data model object to look at. The existing supply chain data model does support supply shipment entity,
with object Suppl yShi prrent . Suppl yShi pnent object also has the required attributes for ETA
(esti mat edTi meOf Arri val ) and requested delivery time (r equest edTi meCf Arri val ), thus no data model
customization is needed. To learn more about data objects and attributes of each object in the supply chain data model,
refer to data model API documentation. The result of this mapping gives us this part of the KPI definition:

"baseOhj ect": "Suppl yShi pnent"

2. Specify the cube to use for this KPI. Most of the KPI logic is implemented in cube design and cube mapping. For this
step, InterSystems IRIS® provides powerful tools that support the following techniques, accessible to non-technical
USers:

» Understanding the analytics cubes. KPI logic is based on the predefined analytics cubes; specifically, you use cube
queries to identify sets of records and measures of interest. The prebuilt cubes provide easy access for information
on common supply chain entities, such as sales orders, supply shipments, and inventory.

»  Cube mapping. In general, the cube whose primary base object matches the data objects for the KPI base entity
should be used. In our example, we use the out-of-box cube Suppl yShi pment Cube, because its base object
Suppl yShi pnent matches the business entity shipments from suppliers. The result of this mapping gives us
this part of the KPI definition:

" deepseeKpi Spec":
"cube": "Suppl yShi prent Cube”

}

3. Specify the measure to use for this KPIl. As mentioned above, a KPl measure must be a measure of the cube. The
example KPI uses shipment count as the KPI measure. By default, all cubes have a measure for count. To find the
exact name for the measure to use in a KPI definition, do the following:

a. Open the cube in the Business Intelligence Analyzer.

b. Drag and drop the measure from the left area (which shows the cube contents) to the Measures box on the right.

i 23
Click the Display Query * button on the toolbar. This displays the MDX Query window, which will then
show a simple query like this example:

SELECT [ Measures]. [ %COUNT] ON O FROM [ SUPPLYSHI PMENTCUBE]
In this case, the name of the measure is %COUNT
d. Use the measure name as the value of the kpi Measur e attribute within the KPI definition. The result is this part
of the KPI definition:
" deepseeKpi Spec":
"kpi Measure": " %COUNT"
}
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4. Describe the condition (possibly with multiple characteristics) that the KPI identifies. Ultimately the KPI condition is
expressed as a set of MDX member expressions, which the system automatically combines via a logical AND. For
common conditions, such as delivery status or order status and so on, the out-of-box cube design provides suitable
dimensions. You can use the Analyzer to get these expressions:

a. Clear any previous work in the Analyzer. (One option is to press the New button.)
b. Expand the cube dimensions on the left, and drag and drop from there to the Filters box.

For this example, the Suppl yShi pment Cube contains the dimension Act ual Ti me of Arri val , which
contains the members Del i ver ed and | nTransi t. We drag | nTr ansi t and drop that into the Filters box.
The same cube also contains the dimension Est i mat ed vs Actual Tinme of Arrival,whichhasastatus
level that contains the members Ear | y, OnTi e, and Lat e. We drag Ear | y and drop that into the Filters box.

The Filters box then looks like this:

'Filters 4

InTransit 3¢
Early ¢

Click the Display Query @ button on the toolbar. This displays the MDX Query window. In this case, it shows
the following query, shown with an artificial line break:

SELECT FROM [ SUPPLYSH PNVENTCUBE] %I LTER
NONBWPTYCROSSJQ N([ est i mat edVsRequest edDel i very] . [HL . [stat us] . & Early], [ act ual Ti meQ Arrival ]. [HL] . [val ue] . & <nul 1 5])

In this case, the pivot table shows a crossjoin of the two MDX members we will use:
e [estinmatedVsRequestedDelivery].[HLl].[status]. & Early]
* J[actual TineOf Arrival].[H1].[val ue]. & <nul | >]

Notice that these are separated by a comma within the NONEMPTYCROSSJOIN function.

d. Use these member expressions as items in the kpi Condi t i ons list, as in the following example:

"deepseeKpi Spec": {
"kpi Condi tions":
"[esti mat edVsRequest edDel i very].[Hl].[status]. & Early]",
"[actual TimeOf Arrival].[HL].[val ue]. & <null>]"

]

5. If the KPI has the value type of per cent age, also describe the base condition (for the denominator). The steps are
the same as those in the previous step, except that now you specify the baseCondi t i ons property, as in the following
example.

"deepseeKpi Spec": {
"baseCondi tions": [
"[actual TimeOf Arrival].[HL].[val ue]. & <nul | >]"
]

}
}

6. ldentify the KPI dimensions, which are the possible breakdowns of the KPI values. Each KPI dimension is expressed
as an MDX level expression. You can use the Analyzer to get these expressions:

a. Clear any previous work in the Analyzer. (One option is to press the New button.)
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b. Drag and drop the dimension or (level within a dimension) from the left area to the Rows box on the right. For
example, drag and drop carri er.

Click the Display Query @ button on the toolbar. This displays the MDX Query window. In this case, it shows
the following query, shown with an artificial line break:

SELECT NON EMPTY [carrier].[Hl].[nane].Menbers ON 1 FROM [ SUPPLYSHI PNENTCUBE]

In this case, the level expressionis[carrier].[Hl]. [ nane]

Members is the MDX function that displays the members, and you do not need that part of the syntax.

d. Use this level expression within an object in the kpi Di mensi ons array in your KPI definition as follows:

"deepseeKpi Spec": {
"kpi D mensi ons": [

"nane": "carrier",
"label": "Carrier",
"cubeDi mension": "[carrier].[HL].[name]"

}

In this object, the cubeDi mensi on attribute must be the level expression you found, the nane attribute is the
local name of this KPI dimension for use in APIs, and the | abel attribute is only for display purposes.

e. Repeat this step to get other KPI dimensions as needed.
Other KPI configuration data. This tutorial has covered the difficult part of the KPI configuration. The remaining

should be fairly straightforward, as no additional mapping is required, and most information are collected in the business
requirement section such as KPI name, description, and so on.

12.3 Final Result

The final KPI definition looks like the following:

{

"nane": "ExpectedEarlyDeliverySuppl yShi pnent",
"l abel": "Supply Shipnment with Expected Early Delivery",
"description”: "Supply shipnents which is expected to be delivered early",
"baseOhj ect": "Suppl yShi prent ",
"status": "Active",
"wat chi ngThreshol d": 5,
"war ni ngThr eshol d": 10,
"i ssueKpi": true,
"defaul tl ssueSeverity": 2,
"anal ysi sService": "Early Arrival Process",
"type": "DeepSee",
"deepseeKpi Spec": {
"nanmespace": "SC',
"cube": "Suppl yShi prent Cube",
"kpi Measure”: " Y%COUNT",
"val ueType": "percent",
"kpi Condi tions":
"[actual TimeOf Arrival].[H1].[value]. & <null>]",
"[estimat edVsRequest edDel i very].[Hl].[status]. & Early]"

" baseCondi ti ons":
"[actual TimreOf Arrival].[HL].[val ue]. & <null>]"

“i(pi Di mensions": [

"nanme": "carrier",
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"cubeDi nmensi on": "[shipToLocation].[Hl].[country]"

"label": "Carrier",

"cubeDi mension": "[carrier].[HL].[name]"
b

name": "“supplier",

"l abel ": "Supplier",

"cubeDi nmension": "[supplier].[Hl].[nanme]"
1,
{

"name": "toCountry",

"l abel": "Ship to country",
}

}

You can use the following API to submit the JSON payload to create the KPI:
POST {{I R S- SERVER- URL} }/ api / schi/v1/ kpi/definitions
Once the KPI is defined, you can query the KPI value with API calls, such as:

GET {{| Rl S- SERVER- URL} }/ api / schi / v1/ kpi / val ues/ Expect edEar | yDel i ver ySuppl yShi pnent

12.4 See Also

»  Supply Chain Solution Overview

e Building Smart Real-Time Supply Chain Applications (which includes information on creating KPIs)

e Configuring KPIs for InterSystems Supply Chain Orchestrator

*  API Reference
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13

Introduction to the KPI API

InterSystems Supply Chain Orchestrator™ provides an analytics API for the supply chain KPIs, including the initial con-
figuration step. This page introduces the API calls that apply to KPlIs.

13.1 KPI Definitions

To find all defined KPIs, use the following API (no parameter required)
GET {{I R S- SERVER- URL}}/ api / schi /v1/ kpi/definitions

To define a new KPI, use the following API call:

PCST {{I Rl S- SERVER- URL}}/ api / scbi/v1/ kpi/definitions

With the following JSON in the message body:

{

"nanme": "KPlI nanme",
"description": "KPlI description",
"type": "DeepSee",
"base(hj ect": "SC base object for the KPI, such as Sal esOrder",
"status": "Status value, such as Active/lnactive",
"wat chi ngThreshol d": xx,
"war ni ngThr eshol d": vyy,
"deepseeKpi Spec": {
"namespace": "I Rl Snanmespace",
"cube": "Kpi CubeNane",
"kpi Measure": "cubeMeasure",
"val ueType": "raw percent age",
"kpi Condi tions": [
"MDX condition 1",
"MDX condition 2"

1,
"kpi Di mensi ons": [

"name”: "dint", . . .
"cubeDi nmensi on": "MDX di mensi on expressi on"

“name’: " dine", ‘ ‘ ‘
"cubeDi nmensi on": "MDX di nensi on expression"

}

Common KPI definition attributes are:

Introducing InterSystems Supply Chain Orchestrator 63


framework-api/scbi/index.html

Introduction to the KPI API

Attribute

name

description

type

baseObject

status
watchingThreshold
warningThreshold

resolutionService

Required

Yes

No
No

Yes

Yes
No
No
No

Description

KPI name, alphabetic string without any space or other characters.
name must be unique within the same deployment.

KPI description

Type of KPI definition. Currently only one type is supported:
DeepSee. More can be supported in the future.

The supply chain object the KPI is based on, such as SalesOrder
or SupplyShipment.

The status of the KPI definition, such as Active, Inactive, etc.
Threshold value for the watching level
Threshold value for the warning level

Host name (within the supply chain production) of the business
service that performs issue resolution for this KPI

Here are detailed descriptions of the KPI specification:

Attribute
cube

valueType

kpiMeasure

kpiConditions

baseConditions

kpiDimensions

Required

Yes

No

No

No

No

No

There are other API calls related to KPlIs:

e Get the definition of a specific KPI:

Description
cube name

Value type, must be r awor per cent age. Default value is r aw, which
means the same value as provided in the corresponding cube
measure.

Cube measure in MDX format for the KPI. If not specified, the
corresponding Count measure of the cube is used.

List of MDX filter values, which is used to define KPI conditions. If no
value is provided, the KPI gets the total measure, such as total number
of orders, or total revenue.

This is used when the KPI value type is per cent age. This set of MDX
filter values determines the denominator of the KPI, while the KPI
numerator is determined by combining this set of conditions together
with the set of conditions defined in kpiConditions

This attribute is used to keep track of a set of dimensions that can be
used in the scope of the KPI. The name of each dimension is used
to do KPI filtering or breakdowns.

GET {{| Rl S- SERVER- URL} }/ api / schi / v1/ kpi / defi ni ti ons/ { KPI _NAME}

*  Update a KPI definition. Use this API call with body with same format as used for creating a new KPI.

PUT {{I Rl S- SERVER- URL}}/ api / schbi /v1/ kpi/ defi nitions/{KPl _NAVE}
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e Delete a KPI definition

DELETE {{| Rl S- SERVER- URL}}/ api / schi/v1/ kpi/definitions/{KPl _NAME}

13.2 KPI Values

To get a KPI value without any dimension expansion, use the following API call:
GET {{|RI S-SERVER-URL}}/api/schi/vl/ kpi/val ues/{KPl _NAME}

The response may look like:

"kpi Name": "kpi Nane",
"val ues": [

"l abel ": "kpi",
"val ue": xxx

}
To get KPI values with breakdown by a dimension:
GET {{|RI S-SERVER-URL}}/api/scbhi/v1/ kpi/val ues/ {KPlI _NAME} ?expandDi mensi on={di mNane}

and the response may look like:

{
"kpi Name": "kpi Nane",
"expandDi mensi on": "di mName",
"val ues": [
"l abel ": "di mval ue-I abel 1",
"val ue": x1
%,
"l abel ": "di mval ue-1 abel 2",
"val ue": x2
b
]
}

This API call can be used for Ul to show a chart to see the breakdown of the KPI, such as late shipment by region.

13.3 Detail Listings for KPIs

To get the source records related to a KPI, you can use the following API call:
GET {{I RI S-SERVER- URL}}/ api / schi/v1/ kpi/listings/{KPl _NAMVE}

The response is a list of the source records. For example, a late ship order KPI listing request returns a list of orders which
were shipped late. This API call accepts typical pagination parameters as well as sorting parameters.
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13.4 Filtering KPIs

For any KPI defined, one can apply additional filter to a API call to get KPI values or listings. An KPI filter isa REST
parameter kpi Fi | t er, with value in the form of ( di nNane1, val uel), (di nNanel, val ue2), ... .You can have
any number of filter name-value pairs as needed, but for a given dimension, there can be at most one name-value pair in a
filter. Any dimension used in kpi Fi | t er must be defined in the KPI definition, under kpi Di mensi ons. Another limi-
tation: if a dimension is used in expandDi nensi on, the same dimension should not be used in the filter. Other than that,
one can use expandDi mensi on together with kpi Fi | t er in the same API call to get KPI values.

The following is an example of a KPI request with a filter defined in the request:

GET
{{I RS- SERVER- URL} }/ api / schi / v1/ kpi / val ues/ Or der Lat eShi p?kpi Fi | t er =(pr oduct Fami | y, i Phone), (r egi on, EMEA)

which retrieves Late ship order KPI value for product family i Phone, in the region EMEA.

13.5 See Also

e Supply Chain Solution Overview

e Issue Management

»  Configuring KPlIs for InterSystems Supply Chain Orchestrator
* APl Reference
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API| Reference

This page provides links to APIs that are relevant when you are creating a solution with InterSystems Supply Chain
Orchestrator™.

14.1 Available APIs

InterSystems Supply Chain Orchestrator includes three APIs:

» Data Model APl — Use this to browse the supply chain data model; extend the data model.
Also see Introduction to the Data Model API.

» Data APl — Use this to create, update, and delete supply chain data; create issues.
Also see Introduction to the Data API.

e Analytics APl — Use this to configure KPIs; access KPI values and data; run issue analyses and close issues; close
workflows.

Also see Introduction to the KPI API and Introduction to the Issue Management API.

14.2 Related APIs

The underlying InterSystems IRIS® data platform provides additional, related Business Intelligence APIs:
» Business Intelligence REST APl — Use this to access analytics cubes (or subject areas), pivot tables, and detail listings.

e DeepSee.js — Use this in conjunction with front-end libraries to create interactive displays of analytics data.

14.3 See Also

»  Supply Chain Solution Overview

» Analytics Cubes for InterSystems Supply Chain Orchestrator
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