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1 INTRODUCTION

1.1 PURPOSE

This test plan and report provides a record of the interoperability testing that will occur in support of the production of the Consultative Committee for Space Data Systems (CCSDS) recommendation Service Management Utilization Request Formats (SMURF) Blue Book. 
1.2 SCOPE
This record addresses the formal prototype testing that will occur between ESA and DLR  against the White book version of the draft Service Management Utilization Request Formats (SMURF) reference [1] and focuses on the exchange of data requests required in the context of the CCSDS Service Management. Prototype testing shall incorporate modifications to the  SMURF document and ongoing working group activity as applicable.
1.3 RATIONALE

The CCSDS Procedures Manual states that for a Recommendation to become a Blue Book, the draft standard must be tested in an operational manner. The following requirements for an

implementation exercise were excerpted from reference [2]:

“At least two independent and interoperable prototypes or implementations

must have been developed and demonstrated in an operationally relevant

environment, either real or simulated.”

This document outlines the Cross Support Services-Service Management Working Group’s (CSS-SM WG’s) approach to meeting this requirement for the SMURF Blue Book.

1.4 DOCUMENT STRUCTURE
A brief description is provided for each section and annex so the reader will have an idea of where information can be found within the document. This document is organized as follows:

a) Section 1 provides the purpose, scope, rationale and references of this test plan and report. This section also describes how this document is organized. 
b) Section 2 provides the test plan description including the test goals, overview and details of each test case. It also presents the test report formats that were used including samples of the Test Report and Verification Spreadsheet.
c) Section 3 provides the summary of test result conclusions and a recommendation for the supported Blue Book.
d) Section 4 describes the test results and provides test reports for each use case and test run.
e) Annex A lists the abbreviations and acronyms used within this document
f) Annex B lists the XML formatted files, Interface Control Documents (ICDs) and Interpretation of each test run.
1.5 REFERENCES
The following documents are referenced in this document.  At the time of publication, the editions indicated were valid.  All documents are subject to revision, and users of this document are encouraged to investigate the possibility of applying the most recent editions of the documents indicated below.  The CCSDS Secretariat maintains a register of currently valid CCSDS documents.

 [1] 
 Service Management Utilization Request Formats (SMURF), CCSDS 902.9-W-0.10, Draft Recommended Standard.
[2] 
Organization and Processes for the Consultative Committee for Space Data Systems. CCSDS A02.1-Y-4. Yellow Book. Issue 4. Washington, D.C.: CCSDS, January 2016.  
2 SERVICE MANAGEMENT UTILIZATION REQUEST FORMATS (SMURF) TEST PLAN
2.1 TEST GOALS

The prototype testing shall be performed to demonstrate that the proposed standard data format has been written with enough clarity to be used to exchange SMURF requests between the groundstations and/or relay satellites of various Space Agencies and commercial or governmental spacecraft operators.
2.2 TEST PLAN OVERVIEW

ESA and DLR, acting as either the Provider or User, shall perform several tests to support the SMURF development. Each test run shall represent SMURF requests exchanged between a Provider and a User. Throughout the rest of this document, the terms “Provider” and “User” refer to ESA and DLR acting in those roles.
To provide prototype testing that is as realistic as possible, data from existing missions should be used.  The tests should verify that data from existing missions can be rendered using the proposed XML schema, and the user can successfully interpret the data.
The  SMURF prototype testing will include two (optionally three) phases:
· Phase 1 shall be performed by creating the test files manually using Notepad, XMLSpy, or some other XML editor to develop SMURF requests for two request types with extended information and exchanged by email. It is expected that four test runs will be performed during this phase – two initiated by ESA and two initiated by DLR whereby the initiator will play the role of User submitting a SMURF request to a Provider. (Note: The actual User data is outside of the scope of this prototype testing.)
· Phase 2 shall be performed using automated conversion tools, as much as possible, to convert the User mission data request into a SMURF request using the latest XML schema and then send the file to the Provider to be converted back using automated conversion tools. The file exchange shall be done using email or other mechanism agreed upon by both parties. During this phase, several test runs shall be conducted for different request types. During each test run, the User shall check to see if the interpreted version matches the original data that was sent. Table 2.1 shows an example of an Excel Test Verification Table, which may be used to facilitate the comparison of the interpreted data with the original data. In the event that discrepancies are found, the recipient and originator shall discuss the discrepancies and document the variances along with all other observed issues and concerns. Tests shall be rerun to get a clean final run after the deficiencies are corrected. The roles will then be reversed. 
· Phase 3 shall be performed using automated tools, allowing User and Provider to exchange actual mission information and allow correct response related to the request (i.e. Simple Schedule in response to Information Request). This phase is seen as optional, depending on availability of respective prototype systems at both prototyping organisations. 
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Table 2‑1 SMURF Prototype Test Verification Table Sample
The test reports for each test run shall be documented in a Prototype Test Data Sheet (see Table 2-2 for sample) in Section 4. Comparison of the XML formatted file and the interpretation (using either plain text or the Test Verification Tables) shall be shown in Annex B along with any ICD associated with the test run. The CSS-SM WG shall discuss the results to determine success.
	1
	Test Date:
	

	2
	Project Under Test:
	Service Management Utilization Request Formats (SMURF)

	3
	Agency Responsible for

Prototype: (“Provider)
	

	4
	Prototype Test Case #


	

	5
	Agency/Test Engineers:
	

	6
	Provider Complex:
	

	7
	Mission
	

	8
	Test Description
	

	9
	Variances from Expected

Results:
	

	10
	Results (Pass, Partial Pass,
Fail):
	

	11
	Results Reviewed /

Approved By:
	

	12
	Comments:
	


Table 2‑2  SMURF Prototype Test Data Sheet Sample
2.3 TEST ENVIRONMENT
The tests will be performed in two different environments, encompassing different technical setup. 

First setup will basically use XML files being send via e-mail between both prototyping agencies. The e-mail addresses which will be used for this exchange will be agreed between parties.

Second setup, used already possibly in Phase 2 and strongly suggested in Phase 3, would contain a machine to machine interface between agencies.

The interface uses HTTP and REST protocols to transport the XML formatted data. The DNS addresses of the interface as well as authentication information will be agreed between parties. 
2.4 TEST sUCCESS cRITERIA
Success criteria for the data/file format:
· The file formatting shall be easily created by the generating side, so that all the required information content shall be provided (no workarounds are needed)
· The file format created by the Provider, shall be re-read by the Provider and respectively all the information content is assessed as being complete (no information is lost)
· It is desirable that the file format allows some kind of sanity check mechanism (i.e. schema mechanism for XML files)
· The data/file format allows safe transport over whatever transport media (File Transfer Protocol (FTP), e-mail, web-services, etc…), so that no information content is lost or changed during transport
· The User shall read all information and assess the correctness and completeness of the provided file
· All the information shall be easily (uniquely) identifiable 
· The User shall be able to read the file format and make use of the transported information content
· In the case of the use of automated software tools for processing the file format, the systems shall be able to process all different combinations of allowed content or file format options, as defined (i.e. with schema file) without a need for reprogramming. 
· The file format shall be self-contained, i.e. containing all information required to understand the information transported. 
· The file format shall allow for different amounts of information transported, thus not imposing any artificial limits on number of entries.
· File format containing large amount of data may be processed by both sides (Provider and User). 
· All use cases have been tested
Note that all of the above requirements shall be covered in the context of realistic use cases.
In case of Phase 3 tests, the following success criteria needs to be considered additionally:

· The Provider responds to the User with correct response type
· The response provided by the User can be interpreted/ingested 
· The content of the response matches to the predecessing request
2.5 TEST PLAN DETAILS

2.5.1 Phase 1: Manual Development TESTING
2.5.1.1 PHASE 1 PURPOSE

The Provider shall manually build an XML formatted file using the SMURF request schema to test the ability to generate a SMURF request that is understandable to the Provider. 
The purpose is to perform a rough sanity check of the file format and familiarize both prototyping parties with contents of the SMURF request. Note: it is seen as an advantage if a developer of any tools used in Phase 2 participates in Phase 1 for a better understanding of the content and usage of the proprietary agency’s systems as well as the SMURF.
2.5.1.2 PHASE 1 DESCRIPTION

For the first phase, ESA or DLR will assume the role of User and shall generate and send two XML files consistent with the SMURF request format to the other party acting in the role of Provider for interpretation. The User shall then manually interpret the information rendered in plain text and passed it back to the Provider for verification that the information sent was understood correctly by comparing the interpreted information with the original data. 
 ESA and DLR shall exchange roles and then repeat the above tests. 
Table 1-2 Phase 1, Test Run Summary

	No
	Test Run
	Provider
	User
	Description

	1
	SMU-P1-1
	DLR
	ESA
	First test with XML formatting of SMURF with one bilaterally picked request type. Content may be invented, focus on SM header and principal XML correctness.

	2
	SMU-P1-2
	DLR
	ESA
	Consecutive test. Different request type shall be selected.

	3
	SMU-P1-3
	ESA
	DLR
	Analogue to SMU-P1-1, opposite direction.

	4
	SMU-P1-4
	ESA
	DLR
	Analogue to SMU-P1-2, opposite direction.


2.5.1.3 PHASE 1 EXPECTED RESULTS

It is anticipated that Provider and User will be able to successfully read the SMURF request in the SMURF format.
2.5.2 Phase 2: Semi-Automated Development Testing
2.5.2.1 PHASE 2 PURPOSE
The purpose of Phase 2 is to show that the SMURF can be used in request scenarios where different types of request types are requested. Consequently, the SMURF schema shall be used to render the request using automated tools to handle the data conversion.  The data shall be rendered in a manner such that all original data can be recovered. All possible variations and degrees of freedom shall be tested.
2.5.2.2 PHASE 2 DESCRIPTION

The Provider and User functions performed in Phase 1 shall be repeated, however, these test runs shall demonstrate an automatic request generation based on the SMURF request schema as well as to provide the ability to generate different types of SMURF requests consistent with request type scenarios. This in turn, shall allow for the development of more use cases over longer time spans than when generating XML responses manually as in Phase 1. By developing more use case request types, there is a better chance of determining if there is some specific parameter that is used in an Agency’s request tools that cannot be reflected with the XML schema. No response will be generated in the form of requested entities is required. Request types are discussed in the SMURF and may include:
· Report Requests

· Schedule Specific, Schedule Complete, Free time, Accounting

· Information Request

· Planning Information Request

· Comms, Data rate, RFI, Conflicts, Costs, (Other?)

· Submission Request

· Trajectory, Event Sequence, Config Profile, Time Window
· Service Package

· Select Alternative SP, Delete SP, Delete SP Request

· Online SP Request, Offline SP Request

· New, Replace

· Simple version (simple constraints) and complex ones

· Without constraints and timing info (max-simplistic version)

· With all max. parameters (incl. OID Parameter definition)
Table 2-3 Phase 2, Detailed Test Run Summary
	No
	Test Run
	Provider
	User
	Description

	1
	SMU-P2-1
	DLR
	ESA
	REPORT REQUEST

Provision of the Report Request (ReportReq) for specific spacecraft (SIM_SCH_SPECIFIC).

	2
	SMU-P2-2
	ESA
	DLR
	REPORT REQUEST

Provision of the Report Request (ReportReq) for complete schedule (SIM_SCH_COMPLETE).

	3
	SMU-P2-3
	DLR
	ESA
	REPORT REQUEST

Provision of the Report Request (ReportReq) for antenna free time (SIM_SCH_FREE).

	4
	SMU-P2-4
	ESA
	DLR
	REPORT REQUEST

Provision of the Report Request (ReportReq) for accounting (ACCOUNTING).

	5
	SMU-P2-5
	DLR
	ESA
	INFORMATION REQUEST

Provision of the Information Request (InfoReq) for selected single information type (i.e. configuration profile)

	6
	SMU-P2-6
	ESA
	DLR
	INFORMATION REQUEST 

Provision of the Information Request (InfoReq) for selected single information type (i.e. service package)

	7
	SMU-P2-7
	DLR
	ESA
	PLANNING INFORMATION REQUEST 

Provision of the Planning Information Request (PlanningInfoReq) with communications geometry (COMMS) for specific scenario/constraints (simple constraints).

	8
	SMU-P2-8
	DLR
	ESA
	PLANNING INFORMATION REQUEST 

Provision of the Planning Information Request (PlanningInfoReq) with communications geometry (COMMS) using different constraints (simple constraints).

	9
	SMU-P2-9
	ESA
	DLR
	PLANNING INFORMATION REQUEST 

Provision of the Planning Information Request (PlanningInfoReq) with communications geometry (COMMS) for specific scenario/constraints (simple constraints).

	10
	SMU-P2-10
	ESA
	DLR
	PLANNING INFORMATION REQUEST 

Provision of the Planning Information Request (PlanningInfoReq) with communications geometry (COMMS) using different constraints (simple constraints).

	11
	SMU-P2-11
	DLR
	ESA
	PLANNING INFORMATION REQUEST 

Provision of the Planning Information Request (PlanningInfoReq) with communications geometry (COMMS) for specific scenario/constraints (complex  constraints).

	12
	SMU-P2-12
	DLR
	ESA
	PLANNING INFORMATION REQUEST 

Provision of the Planning Information Request (PlanningInfoReq) with communications geometry (COMMS) using different constraints (complex  constraints).

	13
	SMU-P2-13
	ESA
	DLR
	PLANNING INFORMATION REQUEST 

Provision of the Planning Information Request (PlanningInfoReq) with communications geometry (COMMS) for specific scenario/constraints (complex  constraints).

	14
	SMU-P2-14
	ESA
	DLR
	PLANNING INFORMATION REQUEST 

Provision of the Planning Information Request (PlanningInfoReq) with communications geometry (COMMS) using different constraints (complex  constraints).

	15
	SMU-P2-15
	DLR
	ESA
	SUBMISSION REQUEST

Provision of the Submission Request for Trajectory (TrajectoryDataSubmission). Freely selected data payload may be used.

	16
	SMU-P2-16
	ESA
	DLR
	SUBMISSION REQUEST

Provision of the Submission Request for Trajectory (TrajectoryDataSubmission). Freely selected data payload may be used.

	17
	SMU-P2-17
	DLR
	ESA
	SUBMISSION REQUEST

Provision of the Submission Request for Configuration Profile (ConfigProfileSubmission). Freely selected data payload may be used.

	18
	SMU-P2-18
	ESA
	DLR
	SUBMISSION REQUEST

Provision of the Submission Request for Event Sequence (EventSeqSubmission). Freely selected data payload may be used.

	19
	SMU-P2-19
	DLR
	ESA
	SUBMISSION REQUEST

Provision of the Submission Request for Time Window (TimeWindowSubmission). Freely selected data payload may be used.

	20
	SMU-P2-20
	ESA
	DLR
	SUBMISSION REQUEST

Provision of the Submission Request for Time Window (TimeWindowSubmission). Freely selected data payload may be used.

	21
	SMU-P2-21
	DLR
	ESA
	SERVICE PACKAGE REQUEST

Provision of the New Online Service Package Request (NewOnlineSrvPkgReq). No constraints at all. Offset Service Package Details shall be used.

	22
	SMU-P2-22
	ESA
	DLR
	SERVICE PACKAGE REQUEST

Provision of the New Online Service Package Request (NewOnlineSrvPkgReq). No constraints at all. Offset Service Package Details shall be used.

	23
	SMU-P2-23
	DLR
	ESA
	SERVICE PACKAGE REQUEST

Provision of the New Online Service Package Request (NewOnlineSrvPkgReq). Use simple/basic constraints. Offset Service Package Details shall be used.

	24
	SMU-P2-24
	ESA
	DLR
	SERVICE PACKAGE REQUEST

Provision of the New Online Service Package Request (NewOnlineSrvPkgReq). Use simple/basic constraints. Offset Service Package Details shall be used.

	25
	SMU-P2-25
	DLR
	ESA
	SERVICE PACKAGE REQUEST

Provision of the New Online Service Package Request (NewOnlineSrvPkgReq). Use simple/basic constraints. Event Sequence Service Details shall be used.

	26
	SMU-P2-26
	ESA
	DLR
	SERVICE PACKAGE REQUEST

Provision of the New Online Service Package Request (NewOnlineSrvPkgReq). Use simple/basic constraints. Event Sequence Service Details shall be used.

	27
	SMU-P2-27
	DLR
	ESA
	SERVICE PACKAGE REQUEST

Provision of the New Online Service Package Request (NewOnlineSrvPkgReq). Use complex constraints. Offset or Event Sequence Service Details may be used.

	28
	SMU-P2-28
	ESA
	DLR
	SERVICE PACKAGE REQUEST

Provision of the New Online Service Package Request (NewOnlineSrvPkgReq). Use complex constraints. Offset or Event Sequence Service Details may be used.

	29
	SMU-P2-29
	DLR
	ESA
	SERVICE PACKAGE REQUEST

Provision of the New Online Service Package Request (NewOnlineSrvPkgReq). Use complex constraints. Offset or Event Sequence Service Details may be used. Use OID Parameter to redefine specific parameters.

	30
	SMU-P2-30
	ESA
	DLR
	SERVICE PACKAGE REQUEST

Provision of the New Online Service Package Request (NewOnlineSrvPkgReq). Use complex constraints. Offset or Event Sequence Service Details may be used. Use OID Parameter to redefine specific parameters.

	31
	SMU-P2-31
	DLR
	ESA
	SERVICE PACKAGE REQUEST

Provision of the New Offline Service Package Request (NewOfflineSrvPkgReq). Use constraints (ConstraintsAlsoSuitableForOffline).

	32
	SMU-P2-32
	ESA
	DLR
	SERVICE PACKAGE REQUEST

Provision of the New Offline Service Package Request (NewOfflineSrvPkgReq). Use constraints (ConstraintsAlsoSuitableForOffline).

	33
	SMU-P2-33
	DLR
	ESA
	SERVICE PACKAGE REQUEST

Provision of the Replace Online Service Package Request (ReplaceOnlineSrvPkgReq). Use bilaterally agreed contents (Event or Offset based, constraints).

	34
	SMU-P2-34
	ESA
	DLR
	SERVICE PACKAGE REQUEST

Provision of the Replace Online Service Package Request (ReplaceOnlineSrvPkgReq). Use bilaterally agreed contents (Event or Offset based, constraints).

	35
	SMU-P2-35
	DLR
	ESA
	SERVICE PACKAGE REQUEST

Provision of the Select Alternative Service Package Request (SelectAltSrvPkg). 

	36
	SMU-P2-36
	ESA
	DLR
	SERVICE PACKAGE REQUEST

Provision of the Select Alternative Service Package Request (SelectAltSrvPkg).

	37
	SMU-P2-37
	DLR
	ESA
	SERVICE PACKAGE REQUEST

Provision of the Delete Service Package (DeleteSrvPkg). 

	38
	SMU-P2-38
	ESA
	DLR
	SERVICE PACKAGE REQUEST

Provision of the Delete Service Package (DeleteSrvPkg).

	39
	SMU-P2-39
	DLR
	ESA
	SERVICE PACKAGE REQUEST

Provision of the Delete Service Package Request (DeleteSrvPkgReq). 

	40
	SMU-P2-40
	ESA
	DLR
	SERVICE PACKAGE REQUEST

Provision of the Delete Service Package Request (DeleteSrvPkgReq).

	41
	SMU-P2-41
	DLR
	ESA
	SERVICE PACKAGE REQUEST

Provision of the Replace Service Package (ReplaceSrvPkg). 

	42
	SMU-P2-42
	ESA
	DLR
	SERVICE PACKAGE REQUEST

Provision of the Replace Service Package (ReplaceSrvPkg).


2.5.3 Phase 3: Semi-Automated Development Testing with real response (OPTIONAL)
2.5.3.1 PHASE 3 PURPOSE

The purpose of Phase 3 is to show that the SMURF can be used in request scenarios where different types of request types are requested and verification will be in the form of a real response. Consequently, the SMURF schema shall be used to render the request using automated tools to handle the data conversion.  The response will use the entities’ SM schema. The data shall be rendered in a manner such that all original data can be recovered.

2.5.3.2 PHASE 3 DESCRIPTION

The Provider and User functions performed in Phase 1 and 2 shall be repeated, however, these test runs shall demonstrate an automatic request generation based on the SMURF request schema as well as to provide the ability to generate different types of SMURF requests consistent with request type scenarios. This in turn, will require a real XML responses to be generated using the entitie’s SM schema. Request types may include:
· Simple Schedule
· Planning Information

· Trajectory Submission
 Note: Test pass criteria #12 (see test pass criteria table 3-2) will be based on utilizing the above use cases.
Table 2-3 Phase 3, Detailed Test Run Summary
	No
	Test Run
	Provider
	User
	Description

	1
	SMU-P3-1
	DLR
	ESA
	REPORT REQUEST

Provision of the Report Request (ReportReq) for specific spacecraft (SIM_SCH_SPECIFIC). Reception of the actual Simple Schedule Format with corresponding contents.

	2
	SMU-P3-2
	ESA
	DLR
	REPORT REQUEST

Provision of the Report Request (ReportReq) for specific spacecraft (SIM_SCH_SPECIFIC). Reception of the actual Simple Schedule Format with corresponding contents.

	3
	SMU-P3-3
	DLR
	ESA
	REPORT REQUEST

Provision of the Report Request (ReportReq) for specific spacecraft (SIM_SCH_COMPLETE). Reception of the actual Simple Schedule Format with corresponding contents.

	4
	SMU-P3-4
	ESA
	DLR
	REPORT REQUEST

Provision of the Report Request (ReportReq) for specific spacecraft (SIM_SCH_COMPLETE). Reception of the actual Simple Schedule Format with corresponding contents.

	5
	SMU-P3-5
	DLR
	ESA
	REPORT REQUEST

Provision of the Report Request (ReportReq) for specific spacecraft (SIM_SCH_FREE). Reception of the actual Simple Schedule Format with corresponding contents.

	6
	SMU-P3-6
	ESA
	DLR
	REPORT REQUEST

Provision of the Report Request (ReportReq) for specific spacecraft (SIM_SCH_FREE). Reception of the actual Simple Schedule Format with corresponding contents.

	7
	SMU-P3-7
	DLR
	ESA
	SUBMISSION REQUEST

Provision of the Submission Request for Trajectory (TrajectoryDataSubmission). Actual Two Line Element or other ODM/OEM (agreed bilaterally) shall be used, Receiving organization shall be able to ingest the trajectory data successfully into their system.

	8
	SMU-P3-8
	ESA
	DLR
	SUBMISSION REQUEST

Provision of the Submission Request for Trajectory (TrajectoryDataSubmission). Actual Two Line Element or other ODM/OEM (agreed bilaterally) shall be used. Receiving organization shall be able to ingest the trajectory data successfully into their system.

	9
	SMU-P3-9
	DLR
	ESA
	PLANNING INFORMATION REQUEST

Provision of the Planning Information Request (PlanningInfoReq) with communications geometry (COMMS) for specific scenario/constraints (simple constraints). Receiving organization shall provide  in response the corresponding Planning Information File to the requesting organization. 

	10
	SMU-P3-10
	ESA
	DLR
	PLANNING INFORMATION REQUEST

Provision of the Planning Information Request (PlanningInfoReq) with communications geometry (COMMS) for specific scenario/constraints (simple constraints). Receiving organization shall provide  in response the corresponding Planning Information File to the requesting organization.

	11
	SMU-P3-11
	DLR
	ESA
	PLANNING INFORMATION REQUEST

Provision of the Planning Information Request (PlanningInfoReq) with communications geometry (COMMS) for specific scenario/constraints (complex constraints). Receiving organization shall provide  in response the corresponding Planning Information File to the requesting organization. 

	12
	SMU-P3-12
	ESA
	DLR
	PLANNING INFORMATION REQUEST

Provision of the Planning Information Request (PlanningInfoReq) with communications geometry (COMMS) for specific scenario/constraints (complex constraints). Receiving organization shall provide  in response the corresponding Planning Information File to the requesting organization.


Note: The prototyping is being performed by the two specified agencies and it is possible that these agencies may not be able to test all possible parameters (having no use of these parameters on their own). It is explicitly desired that the prototypers involve another agency or organization, if needed, to provide respective data source to cover all cases and to fullfil the Test Plan requirements.
Phase 3 should correctly execute the following steps: 

User:

1. Obtain an existing mission’s data request in a conventional format 

2. Use automated tools to render the request in an XML file using the SMURF XML schema.
3. Send email to Provider with attached the XML file
Provider:

1. Receive the User furnished XML file via e-mail
2. Interpret the XML file consistent with the SMURF XML schema

3. Render the reponse using the appropriate SM schema
4. Send the reponse back for verification that the request was interpreted correctly.
The test coordinator shall verify that the request and response text matches the XML data sent. In the event that the text does not match, the User and Provider shall discuss the discrepancies and variances and document them along with all other observed issues or concerns and discuss with the CSS-SM WG.
2.5.3.3 PHASE 3 EXPECTED RESULTS

It is anticipated that both ESA and DLR will be able to successfully use automated tools to ingest their own service request into an XML format using the SMURF and to response using the appropriate SM schema to develop the XML formatted response. Each recipient shall provide a summary of the results to the CSS-SM WG. The CSS-SM WG will discuss the results to determine success. Success will be indicated by the participants agreeing that the XML files were correctly interpreted.
R

3 Test Results Summary, CONCLUSIONs & RECOMMENDATION

3.1 Test summary and Conclusion

[When the testing is complete, this section will be updated:] The SMURF provides the Unified Modeling Language (UML) model for the User’s data request. XML schemas were developed to follow the UML model. The UML model and XML schema were developed to render (translate) data from the data to suit the applications envisioned for the SMURF. 

For the prototype testing, data request generated by the User’s operational systems were converted into the standard XML document using the SMURF XML schema. On the receiving side, the standard XML document was rendered into a view that represented the view required by the Provider’s Agency system. The end-to-end flow and demonstrating that the schema can accommodate the essential cross support information from a User’s native system is what establishes the viability of the model/schema and convinces potential users that it’s a workable standard.

Test cases performed are shown in Table 3-1. The table lists the test phase, description, content, transport mechanism, success and completeness percentage. In the event of discrepancies, troubleshooting was conducted by the participants in the test and discussed, if necessary, with the CSS-SM WG. 

Table 3‑1 Summary Test Results
	Test

Phase
	Description
	Content
	Transport
	Fully Successful?
	% Complete

	1
	Manual
	[Describe Phase 1 testing here]
	
	
	

	2
	Semi-Automatic

(automated generation/manual  or automated verification)
	[Describe Phase 2 testing here]
	
	
	

	3
	Semi-Automatic

(automated generation/manual  or automated verification) with real response
	[Describe Phase 3 testing here]
	
	
	


The Agencies performing the prototype testing were ESA and DLR. When one Agency performed the role of Provider the other Agency performed the role of User. During the first test case, the User extracted a small amount of data from a native request manually and then generated an XML document from the schema using an XML editor. The resulting XML document was sent to the Provider in an email. The XML document was manually translated into usable Provider view. In later test runs, automated tools were created to perform the same functions that were performed manually in order to test larger files. Tests also covered all use cases. All tests were performed successfully and the usability has been proven.

According to the Test Pass Criteria defined in Chapter 2.3, the following result can be provided:


Table 3‑2 Test Pass Criteria Results
	
	Test Pass Criteria
	Verified
	Result
	Comments

	1
	Easy file format generation.


	
	
	

	2
	File created by the creator may be also re-read by the same instance.


	
	
	

	3
	Sanity check mechanisms inherent to the file format itself.


	
	
	

	4
	Safe transport of information


	
	
	

	5
	Correctness and completeness of the provided file my be assessed


	
	
	

	6
	All the information shall be easily (uniquely) identifiable (i.e. with help of descriptive keywords or identifiers)


	
	
	

	7
	The User shall be able to read the file format and make use of the transported information content


	
	
	

	8
	In the case of the use of automated software tools for processing the file format, the systems shall be able to process all different combinations of allowed content or file format options, as defined (i.e. with schema file) without a need for reprogramming. 


	
	
	

	9
	The file format shall be self-contained, i.e. containing all information required to understand the information transported. 


	
	
	

	10
	The file format shall allow for different amounts of information transported, thus not imposing any artificial limits on number of entries.


	
	
	

	11
	File format containing high amount of information (like a schedule for 1000 passes) may be processed by boths sides (generator and receiver).
	
	
	

	12
	All use cases have been tested
	
	
	

	13
	The Provider responds to the User with correct response type


	
	
	

	14
	The response provided by the User can be interpreted/ingested
	
	
	

	15
	The content of the response matches to the predecessing request
	
	
	


Details of the Test Plan are presented in Chapter 2. The Test Report details can be found in Chapter 4. 

3.2 Recommendation 
{If Successful with minor changes to book, use the following paragraphs}
One of the key considerations for any CCSDS recommended standard is whether or not it is sufficiently specific to enable two or more parties to develop implementations and achieve interoperability by reading and following what the recommendation states. When viewed collectively, the test results indicate that the SSFS recommendation does indeed supply sufficient specificity to enable interoperability. This is evident as the independently developed implementations at ESA and DLR achieving successful interoperability over a variety of tests.

Another key consideration for any CCSDS recommended standard is whether or not it is feasible for implementation. A key finding of the set of prototype testing involved is that computing technology could sufficiently be developed to support feasible implementation of the CCSDS Service Management Utilization Request Formats [1] recommendation with operational data.

The prototype development and testing did not require the use of patented technology.  

Although the prototype tests did produce minor corrections to the draft recommendation, in total number they were not significant, as relatively few errors and/or ambiguities were found with the document and schema; those found were corrected. Accordingly, it is the express recommendation of this report that the draft SSFS recommendation is sufficiently mature to be a CCSDS Blue Book.
4 SMURF  Test report

4.1 Phase 1: MANUAL DEVELOPMENT TESTING 
{Insert File in ANNEX and Edit Hyperlinks for “Click Here”}
4.1.1 Phase 1 Goals

Test case 1 focused on manually building an XML formatted file using the SMURF  schema to test the ability to generate data that is understandable to the Provider using the SMURF. 

4.1.2 Steps Used for Phase 1
{Describe Steps here}
4.1.3 Test run 1
Test Run 1A XML formatted file click here
Test Run 1A User Interpretation click here
4.1.3.1 Test Run 1 Test Description
{Describe Test Run here}

4.1.3.2 Test Run 1 Results 
{Continue for additional Test Runs}
4.2 Phase 2: Automated DEVELOPMENT TESTING
4.2.1 Goals

Phase 2 utilized automated tools to build XML formatted files using the SMURF  schema to test the ability to generate a planning data that is understandable to the User using the SMURF. Mission design, mission planning and operational scenarios were represented.
4.2.2 Steps Used for Phase 2

{Describe Steps here}
4.2.3 Test run 2

Test Run 2 XML formatted file click here
Test Run 2 User Interpretation click here
4.2.3.1 Test Run 2 Test Description
{Describe Test Run here}

ANNEX A ABBREVIATIONS AND ACRONYMS 
[Add as needed]
CCSDS

Consultative Committee for Space Data Systems 

CESG

CCSDS Engineering Steering Group

CMC

CCSDS Management Council

CSS

Cross Support Services
CSSS

Cross Support Service System

CSS-SM WG

Cross Support Services-Service Management Working Group
CWE

CCSDS Working Environment

FTP

File Transfer Protocol

ICD

Interface Control Document
ID

Identifier

i.e.

That is; in other words; that is to say
MOC

Mission Operations Center
NASA

National Aeronautics and Space Administration

NEN

Near Earth Network

NOAA

National Oceanic and Atmospheric Administration
SN

Space Network 

SM

Service Management
SMURF

Service Management Utilization Request Formats
UML

Unified Modeling Language


WG

Working Group

XML

Extensible Markup Language

ANNEX B  Test Run Provider XML Formatted Files with User Translation
