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1 INTRODUCTION

1.1 PURPOSE

This test plan and report provides a consolidated record of the interoperability testing that will occur in support of the production of the Consultative Committee for Space Data Systems (CCSDS) recommendations Service Management Utilization Request Formats (SMURF) Blue Book and Service Package Data Format (SPDF) Blue Book. 
1.2 SCOPE
This record addresses the formal prototype testing that will occur between ESA and DLR  against the White Bbook versions of the draft Service Management Utilization Request Formats (SMURF) reference [1] and Service Package Data Format (SPDF) reference [2] 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 and SPDF documents 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 [3]:

“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 and SPDF Blue Books.

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 Books.
d) Section 4 describes the consolidated 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] 
Service Package Data Format (SPDF), CCSDS 902.4-W-0.08, Draft Recommended Standard.

[3] 
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 CONSOLIDATED SMURF AND SPDF 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 and SPDF data 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 either SMURF or SPDF, or both 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 five 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. 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 by creating the test files manually using Notepad, XMLSpy, or some other XML editor to develop SPDF data files of two 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 Provider returning a SPDF to the User. (Note: The actual User data is outside of the scope of this prototype testing.)

· Phase 4 shall be performed using automated conversion tools, as much as possible, to convert the Provider mission data content into a SPDF entity using the latest XML schema and then send the file to the User 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 content types. During each test run, the Provider shall check to see if the User interpreted version matches the original data that was sent. 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 5 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). Special focus lies on exchanging SMURF requests resulting in SPDF data either being produced on Provider side or being provided back to User in response to the request. This phase is strongly dependant on availiablity of respective capabilities of software systems and implementations at both prototyping parties. 
The test reports for each test run shall be documented in a Prototype Test Data Sheet (see Table 2-2 for sample) and summarized in Section 4. Comparison of the XML formatted file and the interpretation 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.
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Service Management Untilization Request Formats (SMURF)

902x09w0_10-Smurf.xsd

DLR-GSOC / ESA-ESOC

SMU-Px-x:Rx

None.

description

See "Discussion" Tab for details.



SMU-Px-x, Phase x, TEST NAME ACCORDING TO TEST PLAN 

ESA-ESOC / DLR-GSOC

Fail/Partial Pass/Pass

smu-p<x>-<x>_<yyyy><doy>T<hhmm>_smurf-<test_name>.xml


Table 2‑2  SMURF and SPDF Prototype Test Data Sheet Template
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 exchanged  via dedicated location at CCSDS CWE between both prototyping agencies. Additionally, the prototyping agencies will exchange e-mails reporting on data delivery to CWE and providing accompanying comments.
Second setup, required in Phase 5, would make use of a machine to machine interface between agencies. 
The interface chosen for prototyping between ESA and DLR for SMURF and SPDF 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 5 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 File Format TESTING
2.5.1.1 PHASE 1 PURPOSE

The User 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 5 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 2‑1-2 Phase 1, Test Run Summary

	No
	Test Run
	Provider
	User
	Description

	1
	SMU-P1-1
	ESA
	DLR
	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
	ESA
	DLR
	Consecutive test. Different request type shall be selected.

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

	4
	SMU-P1-4
	DLR
	ESA
	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: Manual Testing All Variations
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.  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 New Online Service Package Request (NewOnlineSrvPkgReq) with two service packages. Use scenarioSetID and set the active scenario. Provide extra request with SetActiveScenario. 

	36
	SMU-P2-36
	ESA
	DLR
	SERVICE PACKAGE REQUEST

Provision of the New Online Service Package Request (NewOnlineSrvPkgReq) with two service packages. Use scenarioSetID and set the active scenario. Provide extra request with SetActiveScenario.

	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: SPDF Manual File Format TESTING
2.5.3.1 PHASE 3 PURPOSE

The Provider shall manually build an XML formatted file using the SPDF schema to test the ability to generate a SPDF that is understandable to the User. 

The purpose is to perform a rough sanity check of the file format and familiarize both prototyping parties with contents of the SPDF. Note: it is seen as an advantage if a developer of any tools used in Phase 5 participates in Phase 3 for a better understanding of the content and usage of the proprietary agency’s systems as well as the SPDF.
2.5.3.2 PHASE 3 DESCRIPTION

For the third phase, ESA or DLR will assume the role of Provider and shall generate and send two XML files consistent with the SPDF format to the other party acting in the role of User for interpretation. The User shall then manually interpret the information, rendered in plain text and pass 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 2‑1-2 Phase 3, Test Run Summary

	No
	Test Run
	Provider
	User
	Description

	1
	SMU-P3-1
	ESA
	DLR
	First test with XML formatting of SPDF with one bilaterally picked content. Content may be invented, focus principal XML correctness.

	2
	SMU-P3-2
	ESA
	DLR
	Consecutive test. Different data type or content shall be selected.

	3
	SMU-P3-3
	DLR
	ESA
	Analogue to SMU-P3-1, opposite direction.

	4
	SMU-P3-4
	DLR
	ESA
	Analogue to SMU-P3-2, opposite direction.


2.5.3.3 PHASE 3 EXPECTED RESULTS

It is anticipated that Provider and User will be able to successfully produce and read the Service Package information in the SPDF format.
2.5.4 Phase 4: Manual Testing All Variations
2.5.4.1 PHASE 4 PURPOSE

The purpose of Phase 4 is to show that the SPDF can be used in scenarios where different types of Service Packages are provided. Consequently, the SPDF schema shall be used to render the data.  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.
2.5.4.2 PHASE 4 DESCRIPTION

The Provider and User functions performed in Phase 3 shall be repeated, however, these test runs shall demonstrate a data generation based on the SPDF schema as well as to provide the ability to generate different types of SPDF data consistent with different scenarios. 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 tools that cannot be reflected with the XML schema. No explicit request nor response will accompany the generation of SPDF (it is assumed implicitely). Different data content of SPDF may include:
· Service Package xxxx
· xxxxxxxx
Table 2-3 Phase 4, Detailed Test Run Summary
	No
	Test Run
	Provider
	User
	Description

	1
	SMU-P4-1
	DLR
	ESA
	

	2
	SMU-P4-2
	ESA
	DLR
	

	3
	SMU-P4-3
	DLR
	ESA
	

	4
	SMU-P4-4
	ESA
	DLR
	

	5
	SMU-P4-5
	DLR
	ESA
	

	6
	SMU-P4-6
	ESA
	DLR
	

	7
	SMU-P4-7
	DLR
	ESA
	

	8
	SMU-P4-8
	ESA
	DLR
	

	9
	SMU-P4-9
	DLR
	ESA
	

	10
	SMU-P4-10
	ESA
	DLR
	


2.5.5 Phase 5: Semi-Automated Consolidated Testing with real response
2.5.5.1 PHASE 5 PURPOSE

The purpose of Phase 5 is to show that the SMURF and SPDF can be used in scenarios where different types of services or data are requested (SMURF) and the verification is provided in the form of a real response (SPDF or SSF). Consequently, the SMURF schema shall be used to render the request using automated tools to handle the data conversion, as well as SPDF or SSF schemas shall be used to render the responses.  The data shall be rendered in a manner such that all original data can be recovered.

2.5.5.2 PHASE 5 DESCRIPTION

The Provider and User functions performed in previous Phases 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 SPDF or SSF schemas. Request types may include:

· Simple Schedule
· 
· Trajectory Submission
· Service Package

 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 5, Detailed Test Run Summary
	No
	Test Run
	Provider
	User
	Description

	1
	SMU-P5-1
	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-P5-2
	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-P5-3
	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-P5-4
	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-P5-5
	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-P5-6
	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-P5-7
	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-P5-8
	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-P5-9
	DLR
	ESA
	SERVICE PACKAGE REQUEST



	10
	SMU-P5-10
	ESA
	DLR
	SERVICE PACKAGE REQUEST





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 5 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 the request over REST API to the Provider
Provider:

1. Receive the User furnished XML via REST API
2. Interpret the XML being consistent with the SMURF schema

3. Render the reponse using the appropriate SM schema (SPDF or SSF)
4. Send the reponse back over REST API for verification.
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.
2.5.5.3 PHASE 5 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 SPDF or SSF 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 and SPDF provide the Unified Modeling Language (UML) models for the User’s data request and the Service Package. XML schemas were developed to follow the UML models. 

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. In the opposite direction, the Service Package data generated by the Provider’s operational systems were converted into the standard XML format using SPDF schema. On the receiving side, the XML was rendered into a view/representation required by the User’s Agency system.
The end-to-end flow and demonstrating that the schema can accommodate the essential cross support information from  User’s and Provider’s native systems is what establishes the viability of the model/schema and convinces potential users that it’s a workable standard.

Test phases performed are summarized 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
	SMURF Manual File Format
	[Describe Phase 1 testing here]
	CWE File
	PASS
	100%

	2
	SMURF Manual All Variations
	[Describe Phase 2 testing here]
	CWE File
	PASS
	100%

	3
	SPDF Manual File Format
	[Describe Phase 3 testing here]
	CWE File
	
	0%

	4
	SPDF Manual All Variations
	[Describe Phase 4 testing here]
	CWE File
	
	0%

	5
	Semi-Automatic

with real response
	[Describe Phase 5 testing here]
	REST API
	
	0%


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 SMURF and SPDF recommendations do 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] and Service Package Data Format [2] recommendations 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 recommendations, 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 SMURF and SPDF recommendations are sufficiently mature to become  CCSDS Blue Books.
4 CONSOLIDATED SMURF AND SPDF TEST REPORT
4.1 Phase 1: SMURF File Format Testing 

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 Tests Summary
Table 4‑1 Phase 1 test summary

	No
	Test Run
	Description
	Results

	1
	SMU-P1-1
	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.
	PASS

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

	3
	SMU-P1-3
	Analogue to SMU-P1-1, opposite direction.
	PASS

	4
	SMU-P1-4
	Analogue to SMU-P1-2, opposite direction.
	PASS


4.1.3 Steps Used for Phase 1
{Describe Steps here}
4.1.4 Test Files
Test XML formatted files (zip-file) click here
Test Responder Data Sheets (zip-file) click here
4.1.4.1 

4.1.5 Phase 1 Consolidated Results and Dispositions

	No
	Test Run
	Observation
	Resolution

	1
	SMU-P1-1
	None
	N/A

	2
	SMU-P1-2
	None
	N/A

	3
	SMU-P1-3
	ESA: We have some general doubts about time windows. I suspect that the specification needs clarifying, but may have missed something. The common header includes startTime and endTime fields, but all the request elements also include some sort of time window specification. The times in the header are optional according to the common data entities book. The SMURF book marks them as mandatory, but gives no description of the meaning of these fields in the context of SMURF (the description in the common data entities book is not very specific).

The simple schedule request structure has start and end times identical to the header. The sample file has different ranges in header and request. If I assume that the start and end times in the request indicate the requested coverage of the simple schedule, then I do not know what information the fields in the header are meant to convey.
DLR: The header located startTime and endTime refer (as far I know) to the scheduling week which is considered (you can see, that in both cases it spans over 7 days). Whereas the schedule request gives some specific (user defined) time frame where he or she is interested to get the schedule of.
	startTime and endTime in header are now optional in SMURF definition.
Usage of these times needs to be defined in each definition of requests (report request, submission request, service package request,etc.). 
If both times are specified, they define the boundaries within the request is being considered (shall be considered).


	4
	SMU-P1-4
	ESA: The planning information request is more complicated. The provided file includes a basicStartTime constraint, but no duration, so there is not enough information to construct a time window unless combined with the header end time, which is not obviously expected. I think that the SMURF book needs to be more explicit about the possible combinations of constraints which apply to each request, and any interaction with header fields, or otherwise each implementer will make different assumptions.

I also note that in the supplied file, latestStartTime = earliestStartTime but these are different from the preferredStartTime. This does not seem to be consistent. The SMURF book does state that “If both earliestStartTime and latestStartTime are specified then latestStartTime ≥ earliestStartTime” but does not make any constraint on their relationship to preferredStartTime: I suspect it should do.
DLR: For the PIF request, there are two observations:

- Missing duration. This is correct, and I assume (would need to ask Robert) that this was not intentional, and as such makes not much sense. As already previously stated, we did not implemented anything related to PIF into our software, thus this one was just really manually made up.

- The latestStartTime and earliestStartTime are different! Maybe it was a little bit unlucky to choose time of 10:00:00 and 10:10:00 which may easily be overseen, but in principle the setup is: earliestStartTime (10:00:00) < preferredStartTime (10:05:00) < latestStartTime (10:10:00). So this shall be okay.
ESA: You’re right that I missed the latestStartTime being 10 minutes later than earliestStartTime, but preferredStartTime is a week earlier… but yes, I understand that this was created manually.

<basicStartTime preferredStartTime="2020-100T10:05:00.0Z" latestStartTime="2020-107T10:10:00.0Z" earliestStartTime="2020-107T10:00:00.0Z"/>
	prefferedStartTime and prefferedDuration are mandatory now.
Add a note to the definition, about earliestStartTime <=  preferredStartTimer <= latestStartTime.
Apply the same rule for the durations.

	
	
	
	


4.2 Phase 2: SMURF Testing All Variations
4.2.1 Goals

Phase 2 utilized 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 Tests Summary
Table 4‑2 Phase 2 test summary

	No
	Test Run
	Description
	Result

	1
	SMU-P2-1
	REPORT REQUEST

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

	2
	SMU-P2-2
	REPORT REQUEST

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

	3
	SMU-P2-3
	REPORT REQUEST

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

	4
	SMU-P2-4
	REPORT REQUEST

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

	5
	SMU-P2-5
	INFORMATION REQUEST

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

	6
	SMU-P2-6
	INFORMATION REQUEST 

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

	7
	SMU-P2-7
	PLANNING INFORMATION REQUEST 

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

	8
	SMU-P2-8
	PLANNING INFORMATION REQUEST 

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

	9
	SMU-P2-9
	PLANNING INFORMATION REQUEST 

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

	10
	SMU-P2-10
	PLANNING INFORMATION REQUEST 

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

	11
	SMU-P2-11
	PLANNING INFORMATION REQUEST 

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

	12
	SMU-P2-12
	PLANNING INFORMATION REQUEST 

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

	13
	SMU-P2-13
	PLANNING INFORMATION REQUEST 

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

	14
	SMU-P2-14
	PLANNING INFORMATION REQUEST 

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

	15
	SMU-P2-15
	SUBMISSION REQUEST

Provision of the Submission Request for Trajectory (TrajectoryDataSubmission). Freely selected data payload may be used.
	Test deferred to Phase 3

	16
	SMU-P2-16
	SUBMISSION REQUEST

Provision of the Submission Request for Trajectory (TrajectoryDataSubmission). Freely selected data payload may be used.
	Test deferred to Phase 3

	17
	SMU-P2-17
	SUBMISSION REQUEST

Provision of the Submission Request for Configuration Profile (ConfigProfileSubmission). Freely selected data payload may be used.
	Test deferred to Phase 3

	18
	SMU-P2-18
	SUBMISSION REQUEST

Provision of the Submission Request for Event Sequence (EventSeqSubmission). Freely selected data payload may be used.
	Test deferred to Phase 3

	19
	SMU-P2-19
	SUBMISSION REQUEST

Provision of the Submission Request for Time Window (TimeWindowSubmission). Freely selected data payload may be used.
	Test deferred to Phase 3

	20
	SMU-P2-20
	SUBMISSION REQUEST

Provision of the Submission Request for Time Window (TimeWindowSubmission). Freely selected data payload may be used.
	Test deferred to Phase 3

	21
	SMU-P2-21
	SERVICE PACKAGE REQUEST

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

	22
	SMU-P2-22
	SERVICE PACKAGE REQUEST

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

	23
	SMU-P2-23
	SERVICE PACKAGE REQUEST

Provision of the New Online Service Package Request (NewOnlineSrvPkgReq). Use simple/basic constraints. Offset Service Package Details shall be used.
	R1: FAIL
R2: PASS

	24
	SMU-P2-24
	SERVICE PACKAGE REQUEST

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

	25
	SMU-P2-25
	SERVICE PACKAGE REQUEST

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

	26
	SMU-P2-26
	SERVICE PACKAGE REQUEST

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

	27
	SMU-P2-27
	SERVICE PACKAGE REQUEST

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

	28
	SMU-P2-28
	SERVICE PACKAGE REQUEST

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

	29
	SMU-P2-29
	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.
	PASS

	30
	SMU-P2-30
	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.
	PASS

	31
	SMU-P2-31
	SERVICE PACKAGE REQUEST

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

	32
	SMU-P2-32
	SERVICE PACKAGE REQUEST

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

	33
	SMU-P2-33
	SERVICE PACKAGE REQUEST

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

	34
	SMU-P2-34
	SERVICE PACKAGE REQUEST

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

	35
	SMU-P2-35
	SERVICE PACKAGE REQUEST

Provision of the New Online Service Package Request (NewOnlineSrvPkgReq) with two service packages. Use scenarioSetID and set the active scenario. Provide extra request with SetActiveScenario. 
	R1: Partial PASS
R2: 

	36
	SMU-P2-36
	SERVICE PACKAGE REQUEST

Provision of the New Online Service Package Request (NewOnlineSrvPkgReq) with two service packages. Use scenarioSetID and set the active scenario. Provide extra request with SetActiveScenario.
	PASS

	37
	SMU-P2-37
	SERVICE PACKAGE REQUEST

Provision of the Delete Service Package (DeleteSrvPkg). 
	PASS

	38
	SMU-P2-38
	SERVICE PACKAGE REQUEST

Provision of the Delete Service Package (DeleteSrvPkg).
	Partial PASS

	39
	SMU-P2-39
	SERVICE PACKAGE REQUEST

Provision of the Delete Service Package Request (DeleteSrvPkgReq). 
	PASS

	40
	SMU-P2-40
	SERVICE PACKAGE REQUEST

Provision of the Delete Service Package Request (DeleteSrvPkgReq).
	PASS

	41
	SMU-P2-41
	SERVICE PACKAGE REQUEST

Provision of the Replace Service Package (ReplaceSrvPkg). 
	Partial PASS

	42
	SMU-P2-42
	SERVICE PACKAGE REQUEST

Provision of the Replace Service Package (ReplaceSrvPkg).
	R1: FAIL
R2:


4.2.3 Steps Used for Phase 2

{Describe Steps here}
4.2.4 Test Files
Test XML formatted files (zip-file) click here
Test Responder Data Sheets (zip-files) click here
4.2.4.1 

4.2.5 Phase 2 Consolidated Results and Dispositions
	No
	Test Run
	Observation
	Resolution

	1
	SMU-P2-1
	ESA: The SMURF header includes attribute 'utilizationReqStatus="TEST"'. Not clear what this would mean in terms of a Simple Schedule Request. The SMURF White Book describes it as meaning "indicates that the planning information has been generated for test purposes only" but this is not planning information. Since the attribute is mandatory, description needs updating.
	Rephrase the parameter description to more general (Table 3.2).

	2
	SMU-P2-2
	ESA: User AEOLUS-S user supplied, but the user is not relevant to a SIM_SCH_COMPLETE request.
DLR: A mandatory user seems to be out of place if it is not considered if the reportType is SIM_SCH_COMPLETE. Suggest to either allow user to be optional or introduce user that represents the agency/ company and not a spacecraft.
	Update Table 3.7 in SMURF to clarify the interaction between spaceUserNode and SIM_SCH_SPECIFIC report type.
spaceUserNode should be optional (0..*).

	3
	SMU-P2-3
	ESA: reportType="SIM_SCH_FREE" -"results in a Simple Schedule (see Ref. [4]) containing a schedule of all aperture free times insofar as this is permitted by the agencies policies." - not schedules for any spacecraft. The XML seems to be a request for free time (as per the test spec. The accompanying comment "for all DLR spacecraft" does not correspond to free time. However, the user parameter is mandatory but it is not clear what it means, if the request is for free time.
	spaceUserNode should be optional. In case of the SIM_SCH_FREE this shall be than not used or be ignored.

	4
	SMU-P2-3
	ESA: user="DLR" - "The user of the requested services.  These must be spacecraft names as specified in SANA." There seems to be no provision for an "umbrella" name for a set of spacecraft; the SMURF RB wording is unclear whether multiple names could be given - "the user" vs "these must be spacecraft names".
	There is already change in place, where the multiple spacecraft/space node names can be provided.

	5
	SMU-P2-4
	DLR: As report Type ACCOUNTING is not yet defined, the logic of the request is not clear at this point.
	Deferred for later (B2). 

	6
	SMU-P2-4
	DLR: Furthermore there seems to be a typo in the period. The description states a period from 2020-190T00:00:00.00Z to 2020-196T23:59:59.99Z whereas the xml contains a period from 2020-180T00:00:00.00Z to 2020-186T23:59:59.99Z (10 days earlier). Does not have an effect on the test so decided to set partial pass at the respective pass condition.
	Considered as human mistake while testing. No actions/updates for SMURF BB.

	7
	SMU-P2-5
	user="DLR" - again, I expect a mandatory spacecraft name, but don't see what use it is when the subject of the information request is specified as part of the information request (in this case service packages)
	Information request does not have this parameter anymore. The spaceUserNode is used in different place and has more specific name. No action.

	8
	SMU-P2-5
	SMURF RB does not say anything about what information may be requested. Is it "everything known about the identified items"?
	Add a clarification to SMURF stating that the InfoRequest will result in the referenced data entities being returned.

	9
	SMU-P2-5
	Test plan specifies information request for configuration profile but request is for service packages
	Just an observation, no actions required.

	10
	SMU-P2-6
	ESA: User AEOLUS-S user supplied, but the user is not obviously relevant when specific entities are identified as part of the request.
DLR: A mandatory user seems to be out of place if it is not considered relevant when requesting info about specific entities. Suggest to either allow user to be optional or introduce user that represents the agency/ company and not a spacecraft.
	Actually the user (or better to say userSpaceNode) is relevant, because it makes the actual identifier being defined in terms of the mission/spacecraft namespace. InfoRequest class in SMURF will get this parameter (userSpaceNode) as obligatory therefore. To be reported to WG and eventually put it under discussion how to handle ID’s.

	11
	SMU-P2-7
	ESA: The XML corresponds to the description, and this seems to be a good use of timeWindows. However, I miss any constraint on the length of the pass (or e.g. number of passes - I assume just one). Is this a problem, or would that be a plausible way to request a pass?
	There is another “Duration” constraint available now in Enhanced Constraints in SMURF. Also the timeWindows can be reasonably used without any additional constraints.

	12
	SMU-P2-8
	ESA: The XML corresponds to the description, and this seems to be a good use of timeWindows. However, I miss any constraint on the length of the pass (or e.g. number of passes - I assume just one). Is this a problem, or would that be a plausible way to request a pass?
	See above.

	13
	SMU-P2-10
	DLR: Requested used trajectory in xml is "AEOLUS-S-traj-99" and not as stated in description AEOLUS-S-traj-1
	Considered as human mistake while testing. No actions/updates for SMURF BB.

	14
	SMU-P2-11
	ESA: priority - according to WB, xsd:integer >0. But schema says minInclusive value="0"
	The fix in schema needs to be made.

	15
	SMU-P2-11
	ESA: use of basicPass seems to be a request for a single pass. I do not understand (a) the interaction with the much longer time window, or (b) effect of minIntervalBetweenPasses.
	If we assume the basic pass constraint is to be understood in wider context of multiple possible passes, this is plausible. We need a discussion in WG about it and a description in BB is needed to clarify the dependencies/interactions between Basic and Enhanced Constraints.

	16
	SMU-P2-12
	ESA: (as P2-11) priority - according to WB, xsd:integer >0. But schema says minInclusive value="0"
	See above (Issue 14).

	17
	SMU-P2-12
	ESA: use of basicPass seems to be a request for a single pass. I do not understand (a) the interaction with the much longer time window, or (b) interaction with passDailyTime
	See above (Issue 15).

	18
	SMU-P2-22
	ESA: I think that serviceReqID may be repeated with a new srvPkgReqVersion, to modify the request. But if so this is not at all clearly described in the WB, and the statement “In the context of the NewOnlineSrvPkgReq class this parameter must be an identifier that has not previously been used” would not be accurate. Otherwise it is not clear what the purpose of srvPkgReqVersion is. WB descriptions need improvement.
DLR: A repetition of serviceReqID contradicts the description.
	Little tweak is needed, to constraint the value of srvPkgReqVersion for the newOnlineSrvPkgReq to be “1”, whereas the ReplaceSrvPkgReq shall use values for this parameter >1. 
Additionally we put that on discussion within WG, if we need the srvPkgReqVersion at all.

	19
	SMU-P2-23
	ESA: Namespace prefix is missing from basicPass element; validation fails.
	Re-run performed, passed.

	20
	SMU-P2-25
	ESA: Note no time constraints used, only an aperture constraint. I'm not sure that this is useful in real life, but the spec allows it.
	It seems to be valid and plausible (even not really likely). “Give me whatever you can as soon you can”.

	21
	SMU-P2-27
	ESA: All parameters match except minimumSingleDuration is 6 minutes in XML as opposed to 4 minutes in description (and therefore impossible to satisfy with a 9-minute pass).

It is not clear in the WB whether multiple passDailyTime constraints are valid. The usage in this file looks very logical and is the only way to express different time constraints on different weekdays. My feeling is that the WB should be updated to state the possibility explicity.

Also to remove the wording "The use of these constraints could be used for example to limit passes to being only during normal working hours etc.." from what should be normative text.
	Human mistake in description wrt 6/4 Minute discrapancy. 
Regarding the passDailyTime it has been alredy discusses and seems to be in principle valid, but the description in WB/BB shall better reflect such combinations/usages (examples?).

	22
	SMU-P2-28
	ESA: There is no way to specify a rate of service packages over shorter periods than the whole standing order (e.g min/max passes per day or per week), or e.g. total pass duration over some time interval. There is no way to indicate constraints on pass duration, because duration is only in the BasicPass, for which a preferred start time is mandatory but makes no sense in the context of a standing order. It is not clear that the current WB standing order support is sufficient.

DLR: There is no mentioning of the min and max IntervalBetweenPasses in the description.

DLR agrees with ESA, there seems to be no possibility to specify the number of passes in another time frame than a year.
	The duration is now included in Enhanced Constraints. 
The way of handling the standing order and the granularity of the individual passes, and how they are distributed, shall be handled in higher level (Servcie Agreeement)

	23
	SMU-P2-30
	ESA: The WB diagram shows OnlineEvtSeqSrvPgkReqDetails (note typo) as having optional “eventSeqParameter” ModResParm but the schema does not to allow that. WB and/or schema correction needed.
	The Class onlineEvtSeq-SrvPkgReqDetails is now deleted, thus the structure changed completely wrt to this topic. In principle changing the parameter of Event Sequence is possible via ModResParm.

	24
	SMU-P2-34
	DLR: service package to be replaced is not the one from SMU-P2-24 as described.

Service Package in SMU-P2-24 is SmuP2-24Req1 whereas Service Package to be replaced in SMU-P2-34 is SmuP2-34Req1

ESA: "SmuP2-34Req1" is the id of the current request. The serviceReqID used in SMU-P2-24 is e78c4fb8-e817-43d7-bb9c-3757eaef1ce3, which is the one quoted in this request. At least one of us has misunderstood the IDs. The WB should be updated to make the usage clear.
	The difference in usage of requestID and serviceReqID may be more clearly defined in BB/WB.

	25
	SMU-P2-35
	ESA: I interpret the test case as asking for two service packages in the same scenario, one of which is active. 

The two requests use different values for ScenarioSetID. This means that they will not belong to the same scenario set, and are just two independent service packages, both of which are active and (presumably) the only package in their scenario set.
	The requests are as such valid, but do not actually follow the test decription (there are two different scenarioSetID’s).
Re-run according to description.

	26
	SMU-P2-36
	DLR: If you look at the XML, and see the scenarioSet and parameter saying “setActive”, one can’t stop thinking of the Scenario being set active or not, and not the specific Service Package in this Scenario. Technically it all works, but potentially there is a chance for misinterpretation.
	Bring this up to the WG as a discussion. Possibly just a respective description in BB would be sufficient. 

	27
	SMU-P2-38
	ESA: It is not clear to me why one would want to delete service packages which have already been executed. What is the effect?

DLR: service package to be replaced is not the one from SMU-P2-24 as described.

Service Package in SMU-P2-24 is SmuP2-24Req1 whereas Service Package to be replaced in SMU-P2-34 is SmuP2-34Req1

The deletion of executed service packages may have a negative effect even. The controlling of the contacts might be falsified 

through that.

ESA: Same comment as for SMU-P2-34 (I assumed IDs here should have been updated to 28/38), in my understanding the serviceReqID is what identifies the request to be deleted, WB clarification is needed.

I don't understand the second point. Is it about the possible consequences of deleting a service package after it has been executed?
	The request was correct, some more clarification in the BB/WB is needed.


	28
	SMU-P2-40
	ESA: this is the id of the first of the two requests for SMU-P2-36. I believe this will leave the scenario set with no active service package.

DLR: The request is valid as such, and no Service Packages (which may be already created) will be deleted. This could be actually (indirect) answer to the note. We do not have active Service Package Request, but maybe there is already an active Service Package? But seriously, all that shows, that operations like “delete” or “replace” need to be seen in wider context, which goes beyond simple SMURF requests. So, again, formally, just for SMURF, this deletion request is valid, but in context of Management Services may be problematic.
	Discussion at the WG needed to clarify the potential behavior. It can be, no actual changes to SMURF will be needed.

	29
	SMU-P2-41
	ESA: The request is to replace service package "SrvPkgRef123", generated by reqest "replaceSrvPkgReq2" - the name "request25" mentioned in the description is the id of this request.

In my understanding a replace service package request should contain a complete new service package rather than just a change of some parameter. According to the the WB "3.8.6.1 The ServicePackage class shall be used when it is required to submit a complete service package". The service package is to be defined in the SPDF book - which is less advanced than SMURF. The existing schema just has xsd:any. The content in this sample file is understood as representing a placeholder for a full service package, rather than an example of replacing a serivce package by simply changing one aspect of it.
	No action required (meantime the SPDF definition/Schema is available).

	30
	SMU-P2-42
	ESA: I tried initially to insert a “scheduledPackage” from the simple schedule schema as the service package content. This appears to be impossible, because both simple schedule and SMURF (and all other SM schemas) use the same namespace. So the one place we can’t add arbitrary content from  is other SM schemas. May be worth noting for the future when we do have a service package schema.

DLR: The referenced NDM Schema does not seem to work. I did found that the available at SANA is new one (https://sanaregistry.org/files/ndmxml_qualified/ndmxml-2.0.0-master-2.0.xsd) but this causes to fail the validation of the NDM content…
	Re-run with correct reference to NDM Schema.


4.3 Phase 3: SPDF File Format Testing 

4.3.1 Phase 3 Goals

Test case 1 focused on manually building an XML formatted file using the SPDF  schema to test the ability to generate data that is understandable to the User using the SPDF. 
4.3.2 Tests Summary
Table 4‑1 Phase 3 test summary

	No
	Test Run
	Description
	Results

	1
	SMU-P3-1
	First test with XML formatting of SPDF with one bilaterally picked data. Content may be invented, focus on principal XML correctness.
	

	2
	SMU-P3-2
	Consecutive test. Different request type shall be selected.
	

	3
	SMU-P3-3
	Analogue to SMU-P3-1, opposite direction.
	

	4
	SMU-P3-4
	Analogue to SMU-P3-2, opposite direction.
	


4.3.3 Steps Used for Phase 3
{Describe Steps here}
4.3.4 Test Files
Test XML formatted files (zip-file) click here
Test Responder Data Sheets (zip-file) click here
4.3.5 Phase 3 Consolidated Results and Dispositions
	No
	Test Run
	Observation
	Resolution

	1
	SMU-P3-1
	
	

	2
	SMU-P3-2
	
	

	3
	SMU-P3-3
	
	

	4
	SMU-P3-4
	
	

	
	
	
	


4.4 Phase 4: SPDF Testing All Variations
4.4.1 Goals

Phase 4 utilized tools to build XML formatted files using the SPDF 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.
4.4.2 Tests Summary
Table 4‑2 Phase 4 test summary

	No
	Test Run
	Description
	Result

	1
	SMU-P4-1
	
	

	2
	SMU-P4-2
	
	

	3
	SMU-P4-3
	
	

	4
	SMU-P4-4
	
	

	5
	SMU-P4-5
	
	

	6
	SMU-P4-6
	
	

	7
	SMU-P4-7
	
	

	8
	SMU-P4-8
	
	

	9
	SMU-P4-9
	
	

	10
	SMU-P4-10
	
	


4.4.3 Steps Used for Phase 4
{Describe Steps here}
4.4.4 Test Files
Test XML formatted files (zip-file) click here
Test Responder Data Sheets (zip-files) click here
4.4.5 Phase 4 Consolidated Results and Dispositions

	No
	Test Run
	Observation
	Resolution

	1
	SMU-P4-1
	
	

	2
	SMU-P4-2
	
	

	3
	SMU-P4-3
	
	

	4
	SMU-P4-3
	
	

	5
	SMU-P4-4
	
	

	6
	SMU-P4-4
	
	

	7
	SMU-P4-5
	
	

	8
	SMU-P4-5
	
	

	9
	SMU-P4-5
	
	

	10
	SMU-P4-6
	
	


4.5 Phase 5: Semi-automated Testing with Real Response
4.5.1 Goals

Phase 5 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.
4.5.2 Tests Summary
Table 4‑2 Phase 5 test summary

	No
	Test Run
	Description
	Result

	1
	SMU-P5-1
	
	

	2
	SMU-P5-2
	
	

	3
	SMU-P5-3
	
	

	4
	SMU-P5-4
	
	

	5
	SMU-P5-5
	
	

	6
	SMU-P5-6
	
	

	7
	SMU-P5-7
	
	

	8
	SMU-P5-8
	
	

	9
	SMU-P5-9
	
	

	10
	SMU-P5-10
	
	

	11
	SMU-P5-11
	
	

	12
	SMU-P5-12
	
	


4.5.3 Steps Used for Phase 5
{Describe Steps here}
4.5.4 Test Files
Test XML formatted files (zip-file) click here
Test Responder Data Sheets (zip-files) click here
4.5.5 Phase 5 Consolidated Results and Dispositions
	No
	Test Run
	Observation
	Resolution

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


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
SPDF

Service Package Data Format
UML

Unified Modeling Language


WG

Working Group

XML

Extensible Markup Language

ANNEX B  Test Run Provider XML Formatted Files with User Translation
�Shall we? This would be HUGE!


�Check if we really want to do that, or rather refer to CWE.


�Potentially I will need to reqork it completely, depending if we decide to go ahead with “common SMURF+SPDF Test Plan”.


�???


�Needs to be extended


�I do not understand this sentence.


�I would delete this section, as we are not going to have more “test description” as it is in the Table 4-1.





