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1. What Product or Solution does your API support?

The Digital Telco Lab is NTT DATA environment on which to develop and present the Digital Telco Architecture Vision in a real-world IT-solution built out of the components of the overall NTT Group portfolio to support digital transformation.
It applies the new paradigm for the “Business of IT” to NTT DATA as a Global IT Innovator itself based on “Platform Thinking” in that it provides NTT DATA Know-How and Best Practices “as a Service”, namely on a Cloud-enabled Platform in which this know-how is turned into technology that can be used in sales presentations, solution demos, Proofs of Concept actual project delivery and service and system operations.
[image: ]
Figure 1: Capabilities for the Digital Telco

The Telco Lab combines digital assets from NTT DATA (and Everis) in the areas of cloud, mobile, IoT, etc., and
applications for Digital Customer Engagement. The platform also integrates with NTT DATA’s Analysis and Big Data platform – resting on NTT DATA’s heritage. In addition, it is open for integration of additional NTT DATA R&D partners or start-ups for the creation of references. The Digital Telco Lab is constantly being extended to integrate new solution components and software products.
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Figure 2 Digital Telco Architecture and the Digital Telco Lab
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At face value, the Digital Telco Lab is a showcase for the principles of a Digital Telco Architecture. However, it is much more than this:
· It is composed out of cloud-based demo environments for the NTTD portfolio which are provided to the overall platform and consumed as services to create the Digital Telco use case
· It is based on a common platform to share technology know-how across diverse NTT(D) units that are provided on this platform
· In this guise, existing assets at NTTD are reused and put into context and specific partner products can be integrated (e.g. Genesys, Salesforce,…)
· The enablement of the services provided in the Digital Lab is enabled by NTT DATA’s Altemista Cloud, a PaaS-based DevOps infrastructure on top of Kubernetes/Openshift which supports the end-to-end application delivery process which can be re-used for all kinds of projects, whether or not they depend on other lab components.
· Finally, a link to the NTT Communications Enterprise Cloud is created in order to be able to offer a full service portfolio across all layers with internal NTT Services, while at the same time be open to support other cloud environments as well.
· 
[image: ]
Figure 3: NTT DATA Digital Telco Lab as a Co-Creation environment

For that purpose, NTT DATA’s CSP clients and NTT DATA will jointly use the Digital Telco Lab to evaluate technologies and software products, and to co-create new relevant solutions. These may then seamlessly evolve to become Proofs of Concept (PoC) and pilot projects in the concrete context of NTT DATA’s CSP clients, which can be used to transport the future experience to various stakeholders in the enterprise. In addition, there is an option to promote Digital Telco Lab solutions into the regular assembly line for productive systems.
Beyond practically bringing innovation to NTT DATA’s CSP clients in Germany, the Digital Lab allows us to link to innovation initiatives within the overall Telco market. This may especially pertain to NTT DATA’s CSP clients on the global level, and is our central point for innovation initivate, e.g. by launching joint TM Forum Catalyst projects.
TM Forum’s Open APIs are an integral part of NTT DATA’s view on Digital Telco Architecture which we have implemented in our Digital Telco Lab facility in Germany (set-up, live & in-use), within which we have implemented key TM Forum Open APIs.
Through this implementation and integration work, we are actively bringing together leading vendor solutions, partners and clients in a collaborative eco-system of Open API, Open Source and Open Standards development. This has included accelerators and co-creation with clients in the Element & API Enabled Service Layers focused on Chatbots, Voice UI, Natural Language Processing, Predictive Analytics and Intelligent Automation.
A representation of NTT DATA’s Digital Telco Lab, Digital Telco Architecture is shown in the adjacent diagram.
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The Digital Telco Lab will provide a foundation and facility provisioned by NTT DATA, through which NTT DATA’s CSP clients can realise and work on their roadmap roadmap to open source Common Service Model APIs, work with other clients across the Telco industry as well as leading solutions vendors to create a focus partner eco-system.

2. Overview of Certified API

The Payment Methods API allows the following operations
· Retrieve a list of payment methods stored in a server filtered by a given criteria
· Retrieve a specific payment method
· Delete a specific payment method
· Retrieve a list of payment methods associated to an account filtered by a given criteria
Its main entity is the “PaymentsMethod” Resource which can be used to search and retrieve Payment Methods in
bulk or specifically for a dedicated account.

3. Architectural View

The following diagram shows an overall view of components and technologies available in the Digital Telco Lab for use in customer demos, proofs-of-concept and co-creation environments.
Note the central role of the TM Forum Open APIs to enable a mix and match of complementary, overlapping and competitive solutions as a flexible basis for using the Digital Telco Lab: The same use cases can be implemented using different combinations of bespoke and COTS components according to NTT DATA’s CSP clients’ preferences, using the TM Forum Open APIs to provide loose coupling as required for the specific situation.
[image: ]
Figure 4: DTL Architecture Overview


As an example, for a specific showcase implemented on the Digital Telco Lab, the following diagram shows the architecture of the Omni-Channel User Lifecycle Management Demo in the Digital Telco Lab:
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Figure 5: Architecture Overview for Omni-Channel User Lifecycle Management


4. Test Results (HTML file)
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    Newman Report


    
        Collection
TMForum - PaymentMethodsAPI CTK

        Description
 

        Time
Thu Apr 12 2018 14:22:39 GMT+0200 (Mitteleuropäische Sommerzeit)

        Exported with
Newman v3.9.3

         

         
Total
Failed


          Iterations
1
0

          Requests
14
0

          Prerequest Scripts
0
0

          Test Scripts
14
0

          Assertions
66
0


         

        Total run duration
1961ms

        Total data received
93.52KB (approx)

        Average response time
48ms


         

        Total Failures
0

    


    
Requests



        
            
                TC_PayMethod_N1 – Create new single Payment Method


            

            

            
                    
                        
                            
                                /paymentMethod


                            

            
                            
                                
                                            Description
create a payment method

                                             

            
                                        Method
POST

                                        URL
http://localhost:8057/paymentMethod/v1/paymentMethod

            
                                     

                                    Mean time per request
379ms


                                    Mean size per request
603B


            
                                     

                                    
Total passed tests
7

                                    Total failed tests
0


            
                                     

                                    
Status code
201


            
                                         

                                        Tests

            
                                        
                                            
                                                		Name		Pass count		Fail count


                                                		Status code is 201		1		0

		Content-Type is present application/json;charset=UTF-8		1		0

		Response contains ID		1		0

		Response contains all required fields		1		0

		Response contains location header		1		0

		Location header is correct		1		0

		POST Body Response equals Request Body		1		0


                                            


                                        

                                

                            

                        

                    

                    
                        
                            
                                /paymentMethod


                            

            
                            
                                
                                            Description
retrieve payment method created

                                             

            
                                        Method
GET

                                        URL
http://localhost:8057/paymentMethod/v1/paymentMethod

            
                                     

                                    Mean time per request
96ms


                                    Mean size per request
28.88KB


            
                                     

                                    
Total passed tests
5

                                    Total failed tests
0


            
                                     

                                    
Status code
200


            
                                         

                                        Tests

            
                                        
                                            
                                                		Name		Pass count		Fail count


                                                		Content-Type is present application/json;charset=UTF-8		1		0

		Status code is 200		1		0

		Response contains all required fields		1		0

		Response contains created resource		1		0

		Element contained equals previous creation		1		0


                                            


                                        

                                

                            

                        

                    

                    
                        
                            
                                /paymentMethod/{{paymentMethodId}} 


                            

            
                            
                                
                                            Description
retrieve a payment method

                                             

            
                                        Method
GET

                                        URL
http://localhost:8057/paymentMethod/v1/paymentMethod/5acf4f8d74dfda236cbc077c

            
                                     

                                    Mean time per request
21ms


                                    Mean size per request
603B


            
                                     

                                    
Total passed tests
6

                                    Total failed tests
0


            
                                     

                                    
Status code
200


            
                                         

                                        Tests

            
                                        
                                            
                                                		Name		Pass count		Fail count


                                                		Content-Type is present application/json;charset=UTF-8		1		0

		Status code is 200		1		0

		Response contains ID		1		0

		Response contains all required fields		1		0

		ID is correct		1		0

		Body Response equals previous creation		1		0


                                            


                                        

                                

                            

                        

                    

            

        

        
            
                TC_PayMethod _N2 – Search for Payment Method with specific characteristics 


            

            

            
                    
                        
                            
                                /paymentMethod


                            

            
                            
                                
                                            Description
create a second payment method

                                             

            
                                        Method
POST

                                        URL
http://localhost:8057/paymentMethod/v1/paymentMethod

            
                                     

                                    Mean time per request
18ms


                                    Mean size per request
550B


            
                                     

                                    
Total passed tests
7

                                    Total failed tests
0


            
                                     

                                    
Status code
201


            
                                         

                                        Tests

            
                                        
                                            
                                                		Name		Pass count		Fail count


                                                		Status code is 201		1		0

		Content-Type is present application/json;charset=UTF-8		1		0

		Response contains ID		1		0

		Response contains all required fields		1		0

		Response contains location header		1		0

		Location header is correct		1		0

		POST Body Response equals Request Body		1		0


                                            


                                        

                                

                            

                        

                    

                    
                        
                            
                                /paymentMethod


                            

            
                            
                                
                                            Description
retrieve the two balance topup requests created

                                             

            
                                        Method
GET

                                        URL
http://localhost:8057/paymentMethod/v1/paymentMethod

            
                                     

                                    Mean time per request
29ms


                                    Mean size per request
29.42KB


            
                                     

                                    
Total passed tests
7

                                    Total failed tests
0


            
                                     

                                    
Status code
200


            
                                         

                                        Tests

            
                                        
                                            
                                                		Name		Pass count		Fail count


                                                		Content-Type is present application/json;charset=UTF-8		1		0

		Status code is 200		1		0

		Response contains all required fields		1		0

		Response contains created resource 1		1		0

		Element contained equals previous creation 1		1		0

		Response contains created resource 2		1		0

		Element contained equals previous creation 2		1		0


                                            


                                        

                                

                            

                        

                    

                    
                        
                            
                                /paymentMethod/?account.id=acc999


                            

            
                            
                                
                                            Description
retrieve payment methods in server associated to an specific  account identifier

                                             

            
                                        Method
GET

                                        URL
http://localhost:8057/paymentMethod/v1/paymentMethod/?account.id=acc999

            
                                     

                                    Mean time per request
20ms


                                    Mean size per request
11.18KB


            
                                     

                                    
Total passed tests
6

                                    Total failed tests
0


            
                                     

                                    
Status code
200


            
                                         

                                        Tests

            
                                        
                                            
                                                		Name		Pass count		Fail count


                                                		Content-Type is present application/json;charset=UTF-8		1		0

		Status code is 200		1		0

		Response contains all required fields		1		0

		Response does not contain created resource 1		1		0

		Response contains created resource 2		1		0

		Element contained equals previous creation 2		1		0


                                            


                                        

                                

                            

                        

                    

                    
                        
                            
                                /paymentMethod?account.id=acc5555


                            

            
                            
                                
                                            Description
retrieve payment methods in server associated to a different account

                                             

            
                                        Method
GET

                                        URL
http://localhost:8057/paymentMethod/v1/paymentMethod?account.id=acc5555

            
                                     

                                    Mean time per request
19ms


                                    Mean size per request
13KB


            
                                     

                                    
Total passed tests
6

                                    Total failed tests
0


            
                                     

                                    
Status code
200


            
                                         

                                        Tests

            
                                        
                                            
                                                		Name		Pass count		Fail count


                                                		Content-Type is present application/json;charset=UTF-8		1		0

		Status code is 200		1		0

		Response contains all required fields		1		0

		Response does not contain created resource 2		1		0

		Response contains created resource 1		1		0

		Element contained equals previous creation 1		1		0


                                            


                                        

                                

                            

                        

                    

            

        

        
            
                TC_PayMethod_N3 – Filtered retrieval of Payment Method data


            

            

            
                    
                        
                            
                                /paymentMethod/{{id}}?fields=name,description


                            

            
                            
                                
                                            Description
retrieve specific fields for a payment method

                                             

            
                                        Method
GET

                                        URL
http://localhost:8057/paymentMethod/v1/paymentMethod/5acf4f8e74dfda236cbc077d?fields=name,description

            
                                     

                                    Mean time per request
10ms


                                    Mean size per request
109B


            
                                     

                                    
Total passed tests
3

                                    Total failed tests
0


            
                                     

                                    
Status code
200


            
                                         

                                        Tests

            
                                        
                                            
                                                		Name		Pass count		Fail count


                                                		Content-Type is present application/json;charset=UTF-8		1		0

		Status code is 200		1		0

		Response only contains chosen fields		1		0


                                            


                                        

                                

                            

                        

                    

                    
                        
                            
                                /paymentMethod/{{id}}?fields=validFor,account


                            

            
                            
                                
                                            Description
retrieve specific fields for a payment method

                                             

            
                                        Method
GET

                                        URL
http://localhost:8057/paymentMethod/v1/paymentMethod/5acf4f8d74dfda236cbc077c?fields=validFor,account

            
                                     

                                    Mean time per request
9ms


                                    Mean size per request
169B


            
                                     

                                    
Total passed tests
3

                                    Total failed tests
0


            
                                     

                                    
Status code
200


            
                                         

                                        Tests

            
                                        
                                            
                                                		Name		Pass count		Fail count


                                                		Content-Type is present application/json;charset=UTF-8		1		0

		Status code is 200		1		0

		Response only contains chosen fields		1		0


                                            


                                        

                                

                            

                        

                    

            

        

        
            
                TC_PayMethod_N4 – Filtered Search and Filtered data response


            

            

            
                    
                        
                            
                                /paymentMethod/?account.id=acc5555&fields=name,type,details


                            

            
                            
                                
                                            Description
retrieve specific information regarding the payment method associated to an specific account

                                             

            
                                        Method
GET

                                        URL
http://localhost:8057/paymentMethod/v1/paymentMethod/?account.id=acc5555&fields=name,type,details

            
                                     

                                    Mean time per request
13ms


                                    Mean size per request
7.41KB


            
                                     

                                    
Total passed tests
3

                                    Total failed tests
0


            
                                     

                                    
Status code
200


            
                                         

                                        Tests

            
                                        
                                            
                                                		Name		Pass count		Fail count


                                                		Content-Type is present application/json;charset=UTF-8		1		0

		Status code is 200		1		0

		Response only contains chosen fields		1		0


                                            


                                        

                                

                            

                        

                    

            

        

        
            
                TC_PayMethod _N5 – Parameter not included in payment method request but provided in response


            

            

            
                    
                        
                            
                                /paymentMethod


                            

            
                            
                                
                                            Description
create a new payment method

                                             

            
                                        Method
POST

                                        URL
http://localhost:8057/paymentMethod/v1/paymentMethod

            
                                     

                                    Mean time per request
14ms


                                    Mean size per request
411B


            
                                     

                                    
Total passed tests
7

                                    Total failed tests
0


            
                                     

                                    
Status code
201


            
                                         

                                        Tests

            
                                        
                                            
                                                		Name		Pass count		Fail count


                                                		Status code is 201		1		0

		Content-Type is present application/json;charset=UTF-8		1		0

		Response contains ID		1		0

		Response contains all required fields		1		0

		Response contains location header		1		0

		Location header is correct		1		0

		POST Body Response equals Request Body		1		0


                                            


                                        

                                

                            

                        

                    

            

        

        
            
                TC_PayMethod_E1 – Unknown PaymentMethod


            

            

            
                    
                        
                            
                                paymentMethod/{{id}} 404


                            

            
                            
                                
            
                                        Method
GET

                                        URL
http://localhost:8057/paymentMethod/v1/paymentMethod/invalidid000

            
                                     

                                    Mean time per request
6ms


                                    Mean size per request
0B


            
                                     

                                    
Total passed tests
2

                                    Total failed tests
0


            
                                     

                                    
Status code
404


            
                                         

                                        Tests

            
                                        
                                            
                                                		Name		Pass count		Fail count


                                                		Content-Type is present application/json		1		0

		Status code is 404		1		0


                                            


                                        

                                

                            

                        

                    

            

        

        
            
                TC_PayMethod_E2 – Invalid Request – Missing mandatory parameter


            

            

            
                    
                        
                            
                                {apiRoot}/paymentMethod (invalid, type missing)


                            

            
                            
                                
                                            Description
Request creation of an invalid payment method (parameter type missing)

                                             

            
                                        Method
POST

                                        URL
http://localhost:8057/paymentMethod/v1/paymentMethod

            
                                     

                                    Mean time per request
18ms


                                    Mean size per request
798B


            
                                     

                                    
Total passed tests
2

                                    Total failed tests
0


            
                                     

                                    
Status code
400


            
                                         

                                        Tests

            
                                        
                                            
                                                		Name		Pass count		Fail count


                                                		Content-Type is present application/json;charset=UTF-8		1		0

		Status code is an error		1		0


                                            


                                        

                                

                            

                        

                    

            

        

        
            
                TC_PayMethod_E3 – Invalid Request – Missing parameter mandatory in context


            

            

            
                    
                        
                            
                                {apiRoot}/paymentMethod (invalid, missing account.id)


                            

            
                            
                                
                                            Description
request creation of an invalid payment method (parameter id within account missing)

                                             

            
                                        Method
POST

                                        URL
http://localhost:8057/paymentMethod/v1/paymentMethod

            
                                     

                                    Mean time per request
27ms


                                    Mean size per request
463B


            
                                     

                                    
Total passed tests
2

                                    Total failed tests
0


            
                                     

                                    
Status code
400


            
                                         

                                        Tests

            
                                        
                                            
                                                		Name		Pass count		Fail count


                                                		Content-Type is present application/json;charset=UTF-8		1		0

		Status code is an error		1		0
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