ANA Task 2.2 Content:
Description

The central objective of this task is to design and develop the fundamental functionality of the ANA network subsystem. The research focus of the task efforts will spawn across two main areas: a) the componentisation of the various communication functions so as to enable flexible and meaningful composition and b) the mechanisms that will drive and sustain this composition.
Cross-correlation with other tasks

Task 2.2. (Task 1.3

Task 2.2. (Task 1.4

Task 2.2. (Task Information flow

Task 2.2. (Task Resilience

Task 2.2. (Task Monitoring

Task 2.2. (Task 2.3

Task 2.2. (Task 2.4

Background and References

Analysis the lessons learned from classical layered architectures.

Identify shortcomings of current layered arch and where it provides an acceptable solution. 
Examine various alternative to layering models and component-based paradigms from the literature.

Examine information sharing abstraction models and paradigms
ANAPORT: … (To add)

Functional Composition:

micro-protocols [O’Malley90], 
flexible protocol stacks [Tschudin91], 
modular protocols [Feldmeier94], 
modular protocol stacks [Engler95], 
role-based architectures [Braden02], 
active component composition frameworks [Schmid05], 
and active middleware architectures [Coulson03]),
[PSOS]

[Layers considered harmful]
Cross-Layering:

[Kawadia]
[Crosstalk]

[ILP/TP]

[Hopfield]

[…]

Information flow:


[…]

Outline of Scope 

(This list possibly needs to be extended but not much, as we need to keep our focus narrow and well targeted)
Analysis, design and prototype development of a function composition framework that will deliver the flexibility and functionality precipitated in the ANA architecture. The prototype should be abide and build upon the functionality specified in ANA Node blueprint (Task 1.4). Ideally a small number of portable/compatible/interoperable implementations may emerge for different platforms/OSs/spaces to impel use of the ANA Testbed.
Explore the fundamental interactions and information that can be shared in order to enrich functionality and optimize performance whilst avoiding instability or performance losses as a result of unexpected interaction between layers or components with contradictory goals. 
Explore the type and form of information that needs to be collected, stored and shared, and possibly work towards a formal representation that will permit the specification and development of generic and abstract APIs and mechanisms.
Per partner Involvement 

(Please express your intended area of work/focus w.r.t. to the scope of the Task)

ULancs: Two main areas of interest

1. Functional composition: Design and development of framework that will enable intralayer and interlayer functional diversity and scaling of the ANA subsystem

2. Cross-Layer feature interactions and optimisation: Investigate and possibly prototype ways of supporting (and if possible ensuring) error-free feature interaction among cross layer optimisation functions/loops.

Discussion topics

The following are a set of topics of interest for discussions that fall potentially within the scope of this Task.

Functional composition Requirements/Issues

Dynamic


Run time

Spatial versus temporal composition


Intra-layer / Inter-layer


Microfunctions / Protocols (Vertical/Horizontal across stack)


In-band/Out-of-band


Control Path/Data Path


APIs and Semantics

Inter-Compartment functional description and interfacing/gatewaying between compartments

Cross-Layering Requirements/Issues


Framework/Platform


Control loops and types of interactions (feed-forward versus feed-back transfer functions)

Local/Remote

Maintain local view and/or global view
Horizontal (within a layer – e.g. TCP) versus Vertical (across layers).


Ways of information exchange
a) Polling based (use layer query interface or shared memory like a shell environment – in the latter reporting and updating of the env vars is required)

b) interrupt/notification based (messages versus callbacks versus events) 

c) pipes 


Feature interactions


Interfaces/Semantics

Decoupling of mechanisms from x-layering optimisation algorithms

Information flow abstractions and paradigms

…
