CCSDS RECOMMENDED STANDARD FOR ASYNCHRONOUS MESSAGE SERVICE

ANNEX A 

Terminology: MAL and AMS

(INFORMATIVE)

The CCSDS Asynchronous Message Service (AMS) specification and Message Abstraction 
Layer (MAL) specification are both concerned with message exchange in CCSDS communication environments.  They differ in that MAL defines the required service capabilities for System Monitor and Control
 message exchange in an abstract manner, which could be satisfied by any number of properly configured message exchange protocols
, while AMS defines one particular, concrete message exchange protocol that can be used to implement MAL among other message exchange models.  Since MAL and AMS were developed independently and for different purposes, and since both address some operational concerns for which there is no well-established standard technical terminology, the two specifications discuss some common concepts 
in sometimes divergent language.  This Annex aligns key elements of MAL and AMS terminology;
Component v. module

MAL components are true components as defined in the ECOOP 96 definition of a software component: “A software component is a unit of composition with contractually specified interfaces and explicit context dependencies only. A software component can be deployed independently and is subject to composition by third parties.”

An AMS module  has a component-like nature in that it interacts with other modules by exchanging messages rather than by implicit effects on shared context.  However, a properly formed component must satisfy requirements that are a good deal more stringent than those that an AMS module must satisfy: any process/task/thread can be a full-fledged AMS module, even if it lacks the formally published interface of a true software component.

That is, any MAL component could function as an AMS module, but not all AMS modules are components.
Message

Both MAL and AMS regard a message as is a unit of information that is passed between two communicating entities (components or modules) to accomplish some operations of a service or application.

AMS Continuum v. MAL network zone

The AMS term continuum and the MAL term network zone both identify a set of communicating entities (components or modules) that are in generally close physical proximity to one another.  As a rough rule of thumb, the signal propagation delay between any two members of a given continuum or network zone is typically no more than one second.


AMS Venture v. MAL session v. MAL domain v. AMS unit
AMS ventures are exactly like MAL sessions in that they are parallel message-exchange universes that exist concurrently.

AMS units are exactly like MAL domains in that they provide a hierarchical organizational structure that is used to scope the frame of reference of message exchange.


An AMS unit is a subset of a venture.  A venture may be wholly contained within a single continuum, may be coterminous with a continuum, or may span several continua, in exactly the way that a MAL domain may be wholly contained within a single network zone, may be coterminous with a network zone, or may span several network zones.

Note, though, that the “root unit” of an AMS venture is coterminous with the venture itself – in effect, an organizational view of the same set of nodes for which the venture is an operational view.

This correspondence explains why a top-level MAL “domain” looks like a venture, in addition to looking like a unit: it functions in the MAL model both as the venture and also as the root unit of that venture.

Cell v. sub-domain
By alluding to the concept of a “top-level” domain we implicitly introduce the MAL concept of a sub-domain.
  A sub-domain is that portion of a domain that resides wholly within some single network zone.  The corresponding AMS term is a cell, which is that portion of a unit that resides wholly within some single continuum.  If that unit happens to be the root unit, which is coterminous with the entire venture, then the cell is referred to as the “root cell”.  The root cell is coterminous with what AMS calls a message space – that portion of a venture that resides wholly within some single continuum.  Again, the difference between a root cell and a message space is simply one of perspective.
Remarks
In MAL terms, a Message belongs to a Session, originates from a Network Zone, and is concerned with a particular Domain.

Similarly, in AMS terms, a Message belongs to a Venture, originates from a Continuum, and is concerned with a particular Unit.  More precisely, a message is issued by a module in one unit of a venture, residing in some continuum, and is destined for another module in some unit (the same unit or another) of the same venture – possibly in another continuum.
In exactly the same way that a MAL subscription is restricted to a single Session, an AMS subscription is restricted to a single Venture (characterized by explicit authority ID – the “operational scenario” that characterizes a MAL session – and also by application ID, which in MAL is implicit).
And in the same way that a MAL subscription is additionally restricted to a specific Domain, an AMS subscription is additionally restricted to a single Unit (which may be the root unit, in which case the restriction is moot).  Network zone has no effect on a MAL subscription 
just as continuum has no effect on an AMS subscription.

Differences
So here are the differences between AMS terminology and AMS terminology:

1. MAL components advertise  services, which are invisible to AMS, because MAL is component-oriented and AMS is not.  Any MAL component might be an AMS module, but not all AMS modules are required to be well-formed components.

2. AMS draws an explicit distinction between a venture and its root unit, a distinction that has not been needed in MAL.

3. AMS identifies the concepts “message space” and “cell”, which have not been needed in MAL.

�Make clear that AMS is interoperable protocol


�should probably be phrased as "Spacecraft Monitor and Control"


�this may be okay to state in the abstract, but the reality is that there really is not a vast depth of space qualified messaging protocols and if this ends up being an annex to the AMS book then suggests that we focus this more towards orienting the reader that this is essentially just addressing AMS as the concrete protocol.


�Have there been any divergent concepts identified?


�Need to add something to the effect of components exposing services


�Distinction between AMS application modules and infrastructure modules needs clarification


�so how do these things map as a matter of practicality? They seem to identify the same thing (a set of communicating entities) that are presumably in some sort of physical proximity.


�does SM+C agree with this assessment? 


�Presumably then the propagation delay is essentially just light time, correct? Does this imply some sort of canonical practice with regard to assigning these numbers? The one second rule seems like it would result in a lot of networks zones and/or continua when communicating with spacecraft that have one-way light times measured in multiple hours… (~50,000 network zones to Voyager 1, edge of the solar system…??)  Regardless of how these numbers are determined, presumably they would end up being registered in SANA?





Also, it seems to this reviewer that AMS has more of a network orientation where as MAL has more of an orientation for distribution of information on board a spacecraft and/or within mission operations center (distributed or otherwise).  Perhaps this is a false reading but other comments in this regard would be appreciated.


�If these terms are exactly alike does that mean that they map 1:1?


�Does this suggest that we need to add the concept to MAL?


�Does SM + C  agree?


�Does SM + C agree?
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