Annexe-A
This annexe contains the System Requirements Document (SRD) of the concept demonstrator for SpaceWire on Power over Ethernet environment. This document was generated to act as the technical governance with regards to identification of system requirements, verification and validation of the concept demonstrator, and the elicitation and identification of the SpaceWire protocol specification. The SpaceWire specification was identified and documented under the network, data and physical layers as well as the information management base headers. General requirements for the hardware of the system were identified under the Interface, Compatibility and Interoperable Header. The right hand-column of the table states the level of compliance achieved by the concept demonstrator system from the functional testing that was conducted. 
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	SpaceWire & PoE System Requirements Document (SRD)

	System 
Requirement ID
	Requirement
	Priority
	Verification
	Validation
	Comments
	SpaceWire PoE System Compliance

	Network Layer

	SR1.0
	Shall send and receive packets over a SpaceWire PoE network
	Threshold
	UML Modelling

Physical architecture diagram
	User validation test

Functional testing
	 
	Full

	SR1.0.1
	A SpaceWire packet shall comprise of one or more data characters followed by an End of Packet (EoP) or Error end of Packet Marker (EEP)
	Threshold
	Software design diagram
	Functional testing
	EEP not able to be proven for this requirement, EOP proven

EEP in theory is not required for SpaceWire PoE due to ethernet 32-bit CRC
	Full

	SR1.0.2
	The start of a packet shall either be:

- The first data character sent after a link is initialised or re-initialised following a disconnect.
- The data character that immediately follows an EOP or EEP
	Threshold
	

Software design diagram
	Functional testing
	EOP and EEP's are not in accordance with SpaceWire, bespoke header bytes identifiers are required to be incorporated for SpaceWire PoE system
	Full

	SR1.0.3
	The end of a packet shall be indicated by an EOP or EEP.
	Threshold
	
Software design diagram
	Functional testing
	EOP and EEP's are not accordance with SpaceWire, bespoke header bytes identifiers are required to be incorporated for SpaceWire PoE system
	Full

	SR1.0.4
	The packet shall contain zero or more data characters.
	Threshold
	Software design diagram
	Functional testing
	Zero data characters not tested, although not anticipated to fail if zero data characters are sent
	Full

	SR1.0.5
	The remaining data characters following the destination address and up to the EOP/EPP shall act as the cargo/payload
	Threshold
	Software design diagram
	Functional testing
	Destination address is implemented through IEEE 802.3 MAC addressing 
	Full

	SR1.1
	Shall distribute a time code service which sends and receives time codes over a SpaceWire network
	Objective
	Software design diagram
	Functional testing
	Time Code Registers to store a value not included in this implementation
	Partial

	SR1.1.1
	The SpaceWire network node shall have one or more time code registers
	Objective
	Software design diagram
	Functional testing
	 
	N/A

	SR1.1.2
	Each time code register in a node shall hold the last time code transmitted or received over the endpoints its associated with
	Objective
	Software design diagram
	Functional testing
	 
	N/A

	SR1.1.3
	A time code shall be a broadcast code with the broadcast type set to 0b00
	Objective
	Software design diagram
	Functional testing
	Unable to use 0b00 due to testing limitations, only 8-bit chars can be used 
	N/A

	SR1.2
	Shall distribute an interrupt-code service which sends and receives distributed interrupts over a SpaceWire network
	Objective
	Software design diagram
	Functional testing
	 
	N/A

	SR1.2.1
	A distributed interrupt-code shall be a broadcast code with the broadcast type set to 0b10
	Objective
	Software design diagram
	Functional testing
	Unable to use 0b00 due to testing limitations, only 8-bit chars can be used 
	N/A

	SR1.3
	The order priority of sending characters and control codes shall be as follows;

Broadcast codes (highest priority)
FCTs
N-Chars
Nulls
	Objective
	Software design diagram
	Functional testing
	Nulls and FTC's not required to be sent may not be required to be sent
	N/A

	SR1.4
	The order priority of which the network layer passes broadcast codes to the data-link layer are as follows:

- Time code (highest priority)
- Interrupt acknowledgement code 
- Interrupt code (lowest priority)
	Objective
	Software design diagram
	Functional testing
	 
	N/A

	Datalink Layer

	SR2.0
	Shall provide an N-Char service which sends and receives N-Chars over a SpaceWire link
	Threshold
	Physical architecture diagram

IEEE 802.3 compliant hardware
	Functional testing
	The N-Char service is handled at the datalink Layer which is implemented through the IEEE 802.3 ethernet protocol
	Full

	SR2.1
	Shall provide a broadcast code service which sends and receives broadcast codes (time codes and distributed interrupt codes over a SpaceWire link
	Objective
	Software design diagram
	Functional testing
	Implemented into network layer in relation to SR1.1 and SR1.2

Partial compliance due to no implementation of time code registers or interrupts. Broadcast codes have been implemented and proven in test-cases
	Partial

	SR2.2
	Shall provide a character encoding service which encodes characters and control codes into symbols, serialise those symbols and data-strobe encode them for transmission over SpaceWire physical layer
	N/A
	N/A
	N/A
	The encoding of data characters will be implemented using IEEE 802.3 compliant hardware/encoding scheme. Control codes have to be implemented into the network layer as part of the cargo. 

Requirement cannot be fully met.
	N/A

	SR2.3
	Shall provide a decoding service which recovers the data bit-stream from the data strobe signals from the physical layer, de-serialise the bit-stream and decode the resulting symbols into characters and control codes.
	N/A
	N/A
	N/A
	The decoding of data characters will be implemented using IEE 802.3 hardware/encoding scheme.
control codes have to be implemented into the network layer as part of the cargo.

Requirement cannot be fully met.  
	N/A

	SR2.4
	Shall direct the SpaceWire packets contained within Ethernet Frames to the required destination address
	Threshold
	Physical architecture diagram

IEEE 802.3 compliant hardware
	Functional testing
	Implemented through IEEE 802.3 ethernet use of MAC addresses. 

No compliance to SpaceWire 
	Full

	Physical Layer

	SR3.0
	Shall provide a transmit service which transmits the data and strobe signals from the encoding layer over the physical medium.
	Threshold
	Physical architecture diagram

IEEE 802.3 compliant hardware
	User validation test

Functional testing
	Strobe signals not able to be incorporated into implementation due to IEEE 802.3 PoE protocol utilised.

Partial compliance to SpaceWire
	Partial

	Management Information Base

	SR4.0
	Shall provide a set parameter service which writes control or configuration information to the other SpaceWire layers
	Objective
	 
	 
	Partial compliance only able to be demonstrated due to constraints of COTS hardware implementing 802.3 ethernet (unknown access)
	N/A

	SR4.1
	Shall provide a get status service which reads the status, current configuration and control values of the other SpaceWire layers
	Objective
	 
	 
	Partial compliance only able to be demonstrated due to constraints of COTS hardware implementing 802.3 ethernet (unknown access to ASICs)
	N/A

	Interface, Compatibility and Interoperable Header

	SR5.0
	The following hardware shall be compliant to IEEE 802.3 PoE:

- Master embedded device ethernet node
- Slave embedded device ethernet node
- Ethernet network switch
	Threshold
	IEEE 802.3at compliant hardware
	Functional testing
	COTS hardware
	Full

	SR5.1
	The following system components shall have USB2.0 interfaces:

- Master embedded device ethernet nodes
- Slave embedded device ethernet node
	Threshold
	USB2.0 compliant hardware
	Functional testing
	COTS hardware
	Full

	SR5.2
	The following system components shall have RJ45 female connectors:

- Master embedded device ethernet node
- Slave embedded device ethernet node
- Ethernet network switch
	Threshold
	IEEE 802.3 compliant hardware

Physical architecture diagram
	Functional testing
	COTS hardware
	Full

	SR5.3
	The system cabling shall be compliant to IEEE 802.3 ethernet CAT6 
	Threshold
	IEEE 802.3 CAT6 compliant cabling
	Functional testing
	COTS hardware
	Full




