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FOREWORD

This document records the prototype test plan and results for the Terrestrial Generic File Transfer (TGFT),CCSDS 927.1-W-0.00,White Book. As a record of prototype testing, it is expected that expansion, deletion, or modification of this document will not occur. This document is subject to CCSDS document management and change control procedures, which are defined in the Organization and Processes for the Consultative Committee for Space Data Systems.  Current versions of CCSDS documents are maintained at the CCSDS Web site:
http://www.ccsds.org/
This Report is published and maintained by:

CCSDS Secretariat 
National Aeronautics and Space Administration
Washington, DC 20546-0001, USA

E-mail: secretariat@mailman.ccsds.org

At time of publication, the active Member and Observer Agencies of the CCSDS were:
Member Agencies
– AgenziaSpazialeItaliana (ASI)/Italy.
– Canadian Space Agency (CSA)/Canada.
– Centre National d’EtudesSpatiales (CNES)/France.
– China National Space Administration (CNSA)/People’s Republic of China.
– Deutsches Zentrum für Luft und Raumfahrt (DLR)/Germany.
– European Space Agency (ESA)/Europe.
– Federal Space Agency (FSA)/Russian Federation.
– Instituto Nacional de PesquisasEspaciais (INPE)/Brazil.
– Japan Aerospace Exploration Agency (JAXA)/Japan.
– National Aeronautics and Space Administration (NASA)/USA.
– UK Space Agency/United Kingdom.
Observer Agencies
– Austrian Space Agency (ASA)/Austria.
– Belgian Federal Science Policy Office (BFSPO)/Belgium.
– Central Research Institute of Machine Building (TsNIIMash)/Russian Federation.
– China Satellite Launch and Tracking Control General, Beijing Institute of Tracking
and Telecommunications Technology (CLTC/BITTT)/China.
– Chinese Academy of Sciences (CAS)/China.
– Chinese Academy of Space Technology (CAST)/China.
– Commonwealth Scientific and Industrial Research Organization (CSIRO)/Australia.
– Danish National Space Center (DNSC)/Denmark.
– Departamento de Ciência e TecnologiaAeroespacial (DCTA)/Brazil.
– European Organization for the Exploitation of Meteorological Satellites
(EUMETSAT)/Europe.
– European Telecommunications Satellite Organization (EUTELSAT)/Europe.
– Geo-Informatics and Space Technology Development Agency (GISTDA)/Thailand.
– Hellenic National Space Committee (HNSC)/Greece.
– Indian Space Research Organization (ISRO)/India.
– Institute of Space Research (IKI)/Russian Federation.
– KFKI Research Institute for Particle & Nuclear Physics (KFKI)/Hungary.
– Korea Aerospace Research Institute (KARI)/Korea.
– Ministry of Communications (MOC)/Israel.
– National Institute of Information and Communications Technology (NICT)/Japan.
– National Oceanic and Atmospheric Administration (NOAA)/USA.
– National Space Agency of the Republic of Kazakhstan (NSARK)/Kazakhstan.
– National Space Organization (NSPO)/Chinese Taipei.
– Naval Center for Space Technology (NCST)/USA.
– Scientific and Technological Research Council of Turkey (TUBITAK)/Turkey.
– South African National Space Agency (SANSA)/Republic of South Africa.
– Space and Upper Atmosphere Research Commission (SUPARCO)/Pakistan.
– Swedish Space Corporation (SSC)/Sweden.
– Swiss Space Office (SSO)/Switzerland.
– United States Geological Survey (USGS)/USA.
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[bookmark: _Toc257815319][bookmark: _Toc501719785]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 Terrestrial Generic File Transfer (TGFT) Blue Book.

[bookmark: _Toc257815320][bookmark: _Toc501719786]SCOPE
This record addresses the formal prototype testing that will occur between CNES and CNSA against the White book version of the draft Terrestrial Generic File Transfer (TGFT)[reference 1] and focuses on a standard mechanism for transferring files and associated metadata between space agencies required in the context of the CCSDS Service Management. Prototype testing shall incorporate modifications to the TGFT document and ongoing working group activity as applicable.

[bookmark: _Toc257815321][bookmark: _Toc501719787]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-SMWG’s) approach to meeting this requirement for the TGFT Blue Book.

[bookmark: _Toc257815322][bookmark: _Toc501719788]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.

[bookmark: _Toc501719789]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] 	Terrestrial Generic File Transfer (TGFT), CCSDS927.1-W-0.00, 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, April 2014. 
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[bookmark: _Toc257815324][bookmark: _Toc501719790]Terrestrial Generic File Transfer (TGFT) TEST Plan

[bookmark: _Toc257815325][bookmark: _Toc501719791]TEST GOALS

The prototype testing shall be performed to demonstrate that the proposed standard has been written with enough clarity to be used to transfer files and the associated metadata between various Space Agencies and commercial or governmental spacecraft operators.

[bookmark: _Toc257815326][bookmark: _Toc501719792]Test approach
Two sets of tests will be implemented, to validate the nominal use cases on one hand, and to validate error cases on the other hand.
[bookmark: _Toc501719793]Nominal test cases
Two independant implementations of the standard will be used to transfer a set of files and their associated metadata back and forth between two systems. Input data will be defined by the agency A and transformed as an XFDU package, which will then be transferred to the system B using the first implementation and deployment of TGFT. The XFDU package will then be interpreted by the agency B to retrieve the set of files and their metadata. The agency B will then retransform the set of files it has just rebuilt into a new XFDU package, and transfer it to the system A using the second implementation and deployment of TGFT. The XFDU package will then be interpreted by the agency A to retrieve the set of files and their metadata. The output will then be compared to the input, and should be equivalent.
The two agencies performing the tests, CNES and CNSA, will play in turn the role of agency A and agency B. Each agency will initiate half of the nominal test cases.
[image: ]
The format of the set of input files and metadata is not defined by the TGFT standard. TGFT only defines the format of the XFDU archive to be transferred. However it is required for the validity of the test procedure that each agency defines its own format of expanded files and metadata. It is actually essential for the validity of the test procedure that the XFDU archive is completely interpreted on the system B prior to be reencoded into a new archive. It is notably important that the metadata associated with a particular file be identified as such in the format (for example as a separate file with the same name and another suffix, or as a separate XML entity in an XML formatted file).
The format of expanded files need not be the same on both sides.
Each agency should also develop an automated tool to transform the data from/to the expanded format to/from the XFDU format. However the test procedure could still be valid with a manual transformation, as long as the person performing the transformation follows a well established procedure (to be defined if required).
[bookmark: _Toc501719794]Error test cases
Error test cases are used to validate the understanding of the assertions in the standard. Assertions are identified by the use of the "shall" or "must" keywords. All of them concern the input TGFT/XFDU archive.
Invalid input files will be designed by each agency, and pushed to the other agency using TGFT. When unpacking the file, the receiving agency should signal the violation of an assertion, and identify the violated assertion.
[image: ]
The two agencies performing the tests, CNES and CNSA, will play in turn the role of agency A and agency B. Each agency will initiate the error test cases it has designed.

[bookmark: _Toc501719795]TEST PLAN OVERVIEW
[bookmark: _Toc501719796]Nominal test cases
The nominal use cases will be performed according to the procedure described above.
Configuration
Each agency will install its own implementation of TGFT, including WebDAV over TLS as this is a mandatory feature required by the standard.
A bidirectional service agreement will be established, according to the template provided in Annex A of the specification. A special care should be taken during this step to validate if the provided template is sufficient to enable the operations of the TGFT implementations. Any additional point of agreement should be explicitely noted in the test report.
TGFT-using service conventions
The standard has been designed as an extensible base. A number of rules actually are delegated to the TGFT-using service.
It is not the purpose of the tests to validate those rules. However one rule at least needs to be known to the test, that is the naming convention of the XFDU manifest file in the archive.
For the scope of the tests, we decide to apply the following rule:
The XFDU Manifest file shall be named manifest.xfdu, and be located on the top level of the file hierarchy in the archive.
Test input
Each use case will be defined by:
· a set of files, including data and metadata files
· the archive level metadata, all optional except otherwise noted, i.e.
	TGFT metadata
	originator
	Annex D
	

	
	recipient
	Annex D
	

	
	crossSuportServiceType
	Annex D
	

	
	packageType
	4.2.6.1.a
	identifier of the TGFT-using service with which the XFDU is associated

	Generic service level metadata
	packageId
	4.2.5.1.a
	TGFT-using service dependant

	
	textInfo
	4.2.3.a
	TGFT-using service dependant

	
	sequenceInformation
	4.2.5.5
	TGFT-using service dependant
provided as an XML String formatted as a sequenceInformation element 
the content is not interpreted

	Specific service level metadata
	environmentInfo
	4.2.5.6.2
	TGFT-using service dependant
provided as an XML String formatted as environmentInfo elements 
the content is not interpreted


· 


· the file level metadata for each metadata file, i.e.
	TGFT metadata
	ID
	4.2.7.2.1.a
	unique ID of the metadata file

	
	url
	4.2.7.3.1.c.2
	required if the metadata file is not to be added to the archive

	Generic service level metadata
	classification
	4.2.7.2.1.d
	TGFT-using service dependant

	
	category
	4.2.7.2.1.e
	TGFT-using service dependant

	
	textInfo
	4.2.7.3.1.a
	TGFT-using service dependant

	
	vocabularyName
	4.2.7.3.1.d
	TGFT-using service dependant

	
	mimeType
	4.2.7.3.1.e
	TGFT-using service dependant


· the file level metadata for each data file, i.e.
	TGFT metadata
	creationDate
	Annex D
	

	
	ID
	4.2.8.2.1.a
	unique ID of the data file

	
	contentUnitID
	4.2.6.3.1.a
	unique ID of the contentUnit which will hold the data file

	
	checksum
	4.2.8.2.3
	provided as an XML string formatted as a checksumInformation element
the content is not interpreted

	
	metadata files
	
	list of associated metadata files, identified by their file name if present in the archive, or their URL if not

	Generic service level metadata
	order
	4.2.6.3.1.b
	TGFT-using service dependant

	
	unitType
	4.2.6.3.1.c
	TGFT-using service dependant

	
	textInfo
	4.2.6.3.1.d
	TGFT-using service dependant

	
	mimeType
	4.2.8.2.1.b
	TGFT-using service dependant

	
	fileInfo
	4.2.8.4.1.a
	additional textInfo string associated with the data file

	Specific service level metadata
	serviceSpecificContentUnitExt
	4.2.6.6.1
	TGFT-using service dependant
provided as an XML String formatted as a serviceSpecificContentUnitExt element 
the content is not interpreted


How the metadata are produced is not part of this document. A separate action of the working group aims at identifying the metadata required by the actual use cases and producing the metadata for the test cases. Only the result of this action is described in the present document.
Preparation
A TGFT archive will be built from the input.
All metadata required by the specification will be either retrieved from the provided test metadata, or constructed from the test input (e.g. file size).
Execution
Five tests will be performed, based on actual use cases.
The identified use cases are:
· DDOR Data
· Radiometric Observables
· Trajectory Predictions
· NW Utilisation Schedules
· Pass report.
Validation
The nominal test cases will be validated when:
· the files undergo the round trip through the two independant implementations successfully
· the returning data and metadata files are identical, including their names and hierarchy
· the metadata for which a value was given as input can be found with the same value in the returning archive
[bookmark: _Toc501719797]Error test cases
Configuration
The error test cases reuse the configuration established for the nominal test cases. The only difference is that the file on the remote side (System B) should raise an error when being disassembled.
Test input
The archive may be built manually as it should be invalid. Each test input will be designed to violate one of the specification assertions.
Not all the assertions require a specific test. This may be true for three different reasons:
· the assertion actually exists in the original XFDU standard. The XFDU standard has already been validated so there is no need to question the potential misunderstanding of it. Example of this can be found in section 4.2.6.4.1.a:
· The dataObjectID attribute shall contain the value of the ID attribute of the dataObject element (4.2.8.2.1 (a)) to which the contentUnit corresponds.
· the assertion concerns the possible extension of the standard by a TGFT-using service. It is not the purpose of this work to validate specific rules. Example of this can be found in section 4.2.5.1.a:
· The ID attribute of the packageHeader element shall have the default value of “pkgHdr”. However, TGFT-using service may define their own values for the ID attribute.
· the assertion can be enforced by the specific XSD schema provided with the specification and named TGFTXFDUschema.xsd. As the XML schema technology is a standard, and as the conformance of the archive manifest to this schema may be verified by a standard tool, there is no need to question the potential misunderstanding of such assertions. We furthermore assume that the conformance of the archive manifest to this schema will be verified on each end of the TGFT deployment, when archives are assembled and disassembled.
Execution
Validation
The error test cases will be validated when:
· unpacking the archive on the remote node (System B) signals an error identifying a violated assertion
· the assertion is the one expected to be violated
· [bookmark: _Toc321724212]

[bookmark: _Toc257815328][bookmark: _Toc501719798]TEST PLAN DETAILS
[bookmark: _Toc321724216][bookmark: _Toc257815329][bookmark: _Toc501719799]Nominal test cases
DDOR Data
input description
Radiometric Observables
input description
Trajectory Predictions
input description
NW Utilisation Schedules
input description
Pass report
input description
[bookmark: _Toc501719800]Error test cases
assertion 3.2.1
assertion 4.2.3.b
assertion 4.2.5.4.1
assertion 4.2.5.6.1
assertion 4.2.6.2
assertion 4.2.6.3.1.e
assertion 4.2.6.5.1
assertion 4.2.7.1
assertion 4.2.7.2.2
assertion 4.2.7.3.1.c
assertion 4.2.8.1
assertion 4.2.8.2.1.c
assertion 4.2.8.2.2
assertion 4.2.8.4.1.c
assertion 4.5.2
assertion 4.5.3
assertion 4.5.4



[bookmark: _Toc257815332][bookmark: _Toc501719801]TEST REPORTing

The test report conclusions and recommendation shall be sumarized in Section 3 and the test details shall be documented in Section 4. The summary test report will be available to the CCSDSEngineering Steering Group (CESG) and CCSDS Management Council (CMC), along withresults of the agency reviews. At that time, a formal datashall be submitted to the CMCfor progression of the TGFT to CCSDS Blue Book status.
r
[bookmark: _Toc257815333][bookmark: _Toc501719802]Test Results Summary, CONCLUSIONs &RECOMMENDATION

[bookmark: _Toc257815334][bookmark: _Toc501719803]Test summary and Conclusion

[When the testing is complete, this section will be updated:]
In order to validate the TGFT standard, two implementations have been designed independantly from the specifications by CNES and CAS. Both implementations have undergone a series of tests to check that:
· the objective of the standard is fulfilled (i.e. transfer data files and their metadata)
· the standard is described clearly enough so that it cannot be interpreted in two different ways.
A first series of five tests have been designed to validate the nominal behaviour. Input data has been defined based on actual expected use cases of the standard. Data files and their metadata have been successfully transferred from one agency to the other, in both ways.
A second series of 17 tests have been designed to validate the proper expression and understanding of assertions in the standard. Voluntary violation of those assertions have been successfully detected by the receiving agency.

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


[bookmark: _Toc257815335][bookmark: _Toc501719804]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 TGFT recommendation does indeed supply sufficient specificity to enable interoperability. This is evident as the independently developed implementations at CNES and CAS 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 TGFT recommendation with operational data.
The prototype development and testing did not require the use of patented technology other than required by the specification.  
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 TGFT recommendation is sufficiently mature to be a CCSDS Blue Book.

[bookmark: _Toc257815336][bookmark: _Toc501719805]TGFT Test report
[bookmark: _Toc501719806]Nominal test cases{Insert File in ANNEX and Edit Hyperlinks for “Click Here”}
[bookmark: _Toc257815338][bookmark: _Toc501719807]Configuration
description of the test framework
service agreement
additional points of agreement
[bookmark: _Toc500245114][bookmark: _Toc500245115][bookmark: _Toc257815340][bookmark: _Toc501719808]DDOR DATA
Test Run XML formatted input file click here
Test Run XML formatted output file click here
[bookmark: Return1A]Test Run Description
{Describe Test Run here}
Test Run Results
[bookmark: _Toc501719809]Radiometric Observables
[bookmark: _Toc501719810]Trajectory Predictions
[bookmark: _Toc501719811]NW Utilisation Schedules
[bookmark: _Toc501719812]Pass report
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Test Run XML formatted file click here 
[bookmark: Return2A]Test Run Description
{Describe Test Run here} 
Test Run Results
{Continue for additional Test Runs}
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ABBREVIATIONS AND ACRONYMS[Add as needed]
CAS			Chinese Academy of Sciences (CAS)/China

CCSDS		ConsultativeCommitteefor Space Data Systems 

CESG		CCSDS EngineeringSteering 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		CCSDSWorking 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		NationalAeronauticsand Space Administration

NEN		Near Earth Network

NOAA		National Oceanic and Atmospheric Administration

SN		Space Network

SM		Service Management

TGFT		Terrestrial Generic File Transfer

UML		Unified Modeling Language		

WG		Working Group

XML		Extensible Markup Language
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