SOIS Architecture White Paper

Forward:

Much work has been done on the SOIS architecture over the past few months and it is important that all parties are on the same page so that the Red books can progress.  This white paper will apply a system engineering approach to the SOIS architecture.  Thus architectural elements will be defined, requirements specified and interfaces defined.

SOIS Architectural elements:

1) Onboard Bus and Lan – OBL:  Sends and receives delimited octet aligned data on a single Bus/LAN.  OBL provides optional link level services such as link level retry, redundancy management, and scheduling.  OBL provides a consistent Data Link Layer interface by implementing functionality required by the TCONS Intra-Networking service interface that is not included by the underlying Bus/Lan.  The OBL supports the SOIS Inta networking service and network management.

2) TCONS Intra-Networking service: supports quality of service functions and Protocol multiplexing – The types of quality of service supported include priority based, scheduled, resource reserved.  Link QOS support includes retry on the same link, retry on an alternate link. Qualities of service tags are interpreted at this level of the protocol stack.  In many cases the quality of service function will actually be implemented jointly by TCONS and OBL.  The scope of the quality of service tags is a single OBL.  Thus if multiple OBL are used on a Spacecraft the user must assure the quality of service of the Spacecraft wide network.  The Intra-Networking service has a private interface with OBL.  The TCONS Intra-Networking service is the main user interface for users of one or more independent OBL.  This service is used by the Inter-Networking service and also has an interface with Network Management.

3) The Inter-Networking service:  provides IP/NP network services and TCP/ UDP transport services.  The standard services provided are an unreliable data gram (UDP) service and a reliable Stream service.  The Inter-Networking service interfaces with user applications through native socket functions and may implement the SOIS API interface.  SOIS Inter-Network routing is performed by IP/NP portion of this service.  Since protocol multiplexing and QOS services are in the Intra-Networking service alternate network and transport protocols can cooperatively coexist with IP/NP. QOS tags are added to data leaving the Inter-Networking service. 

4) Network Management: Network management configures and monitors all SOIS elements.  Specifically the network manager configures all links and provides operational statistics and status for those links.  The network manager configures the quality of service function and monitors for violations of quality of service rules.  The network manager configures the routing and address translation rules for the SOIS Stack and provides a consistent interface from all SOIS architectural elements to users like Spacecraft health and safety.

5) SOIS API – is a non-normative software interface to SOIS functionality that provides for application portability between implementations.  The API is presented in a C-Semantic but can be implemented in a variety of languages.  The SOIS API is a call back/ event driven interface allowing a direct link between network activity and software execution.

SOIS Address translation:


The adoption of IP/NP by SOIS implies that all packets routed between SOIS intranets occur based on the IP/NP address.  In general each OBL has its own private address space.  SOIS will support two classes of OBL namely non-route through OBL where IP source and destination addresses are mapped onto a OBL address space and knowledge of the original IP address is lost, and route through OBL where the original IP source and destination address is either transmitted or mapped in a recoverable way to the OBL address space.

Given this it seems to make sense to have the Internetworking service accept IP addresses and cooperate with OBL to determine the OBL address.

Requirements:

OBL Requirements:

1) Send single complete datagrams over a data-link

2) Receive single complete datagrams over a data-link

3) Fragment datagrams as needed and provide for reassembly

4) Perform Bus/Lan specific address translation as needed

5) Support/provide mechanisms for link level retry.

6) Support redundant links within a single bus/Lan type (eg SpaceWire, MIL-STD-1553)

7)  Use an underlying Bus/Lan capability to fulfill these requirements where available.

8)  Defines the SOIS PDU for the particular Bus/Lan


9) Supports synchronous delivery on BUS that support it.

Intra-networking Requirements:

1) Implements quality of service queuing.

2) Provide TX data to OBL as needed

3) Provide QOS tag interface

4) Provide Protocol multiplexing interface.

Inter-networking Requirements:

1) Support IP/NP networking

2) Support TCP/UDP transport

3) Provide socket interface

4) Provide routing for the entire SOIS network

Network Management Requirements

SOIS API Requirements:

1) Provide consistent software interface to software applications interfacing to the SOIS network.

2) Provide a call back/event driven interface to closely tie network events with software execution.

Interfaces:

OBL service Interface


Datagram Send and receive



Parameters:

 QOS parameters

 Protocol

Destination address

Link specification

Intra Network Service Interface


Datagram Send and receive



Parameters:




QOS Tag,




Protocol,




Destination address

Inter Network Service Interface


Datagram interface : send and receive datagram


Stream interface: send and receive to and from a stream



Parameters:




IP address and ports of source and destination

