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DISTRIBUTION IN MAS

« MAS as Distributed Systems
- agents running on different network nodes
- communicating through message passing & ACL
o Assuming a multi-dimensional view of MAS
- environment distribution
* topological abstractions

- organization distribution...



ENVIRONMENT AS FIRST-CLASS
ABSTRACTION

* Environment for Multi-Agent System community (EAMAS) [Weyns et al]
- environment as first class abstraction
e design & architectural level
* programming level
* |In our case
- A&A conceptual model
- CArtAgO framework & infrastructure

- JaCaMo platform



ENVIRONMENT DISTRIBUTION
- THE CASE OF AKA -
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CArtAgO & JaCaMo
- TASTE OF THE API (ABOUT WSP)-

ltest_wsp.

+!ltest_wsp
<- println("creating new workspaces...");

createWorkspace("w@");
createWorkspace(*“wl”); @ 0
joinWorkspace("w@" ,WspID@);

println("hello 1n ",WspID@);

makeArtifact("myCount", "c4jexamples.Counter”,[],ArtId); . ' R
joinWorkspace(wl,WspID1); oo
println("hello 1n ",Name2);

println("using the artifact of another wsp..."); node

inc [artifact_id(ArtId)]; acme1.0rg

cartago.set_current_wsp(WspID1l);
println("hello again 1n ",WspID1l);
println("quit..");

quitWorkspace;
?current_wsp(_,Name3,_);
println("back in ",Name3).


http://acme1.org

CArtAgO & JaCaMo
- TASTE OF THE API (ABOUT WSP)-

ltest_remote.

+!test_remote
<- ?current_wsp(Id,_,_);
+default_wsp(Id);

println("testing remote..");
joinRemoteWorkspace(“main", "acmel.org" ,WspID2);

?current_wsp(_,WName,_);

println("hello there ",WName);

luse_remote; nOde node
-use_ , acme1 0rg aome1.org
quitWorkspace.

+luse_remote

<- makeArtifact("c@","examples.Counter"”,[],Id);
focus(Id);
1Nnc;
1ncC.
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(MAIN) LIMITATIONS

* APl level (agent programmer level)

- mixing the logical (workspaces) and physical (IP address) layers
INn the source code

e |.e. |JoinWorkspace and joinRemoteWorkspace
 Modeling/Design & infrastructural level
- environment as a flat set of workspaces

* not ideal for modelling complex, structured, possibly large
environments



EXTENDING THE MODEL

o Uniformity & distribution transparency

e Hierarchical structure



EXTENDING THE MODEL

- Full distribution transparency

- stronger separation between logical level (APIl) & physical level
e joinWorkspace only, no more joinRemoteWorkspace
- nodes appear only when creating/configuring the workspaces

e as a property specitying the location



- Hierarchical structure

EXTENDING THE MODEL

- adopting a file system like
approach to structure the whose
set of workspaces of an
environment/MAS

L OGICAL

e /is the root (main) workspace

- NAames

|
|
|
/ |
. ’ 1 i
] / / 1 1
| |
|
| |
node node node
acmel.org acme0.org acmegd.org

e /home1/living (wsp)

PHYSICAL

 /homel/kitchen/oven (artifact)
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EXTENDING THE MODEL

-  Absolute and relative names

- home workspace = workspace where

the agent booted (when entering the
MAS) homet

* £.g. home"

- using relative names @

e joinWorkspace(kitchen)

e focus(kitchen.oven)

myAgent

kitchen

oven




TASTE OF NEW AP

ltest_wsp.

+!test_wsp

<_

println("creating new workspaces..
joinWorkspace(w@);
oprintlnC'hello 1n w@”)[wsp(wd)];

makeArtifact(w@.myCount,”c4jexamples.Counter”,[]);

inc [art(w@.myCount)];
joinWorkspace(w@d.w2);
printlnC"hello 1n wZ2”)[wsp(wd.wZ2)];
println(“quit from w2");
guitWorkspace(wd.w2).

)5

node
acmel.org| "

console

w0 ./)

myCount nT

console

node

console

acme0.org
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SPECIFYING THE PHYSICAL LOCATION
- JaCaMO MAIN/CONFIG FILE -

mas house {

workspace wo { .. }

workspace wl { .. } 0

workspace w@.wZ2 { . :
located_atna S " \

} node
acme(.org
node nl a_cmgl_._o_r_g node
acmel.org|” =~
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TASTE OF NEW THE AP
- DYNAMIC WSP CREATION -

ltest_wsp.

+ ! teSt_WSp console

<- println("creating new workspaces...");
createWorkspace(w@); .

createWorkspace(wl); console ‘\ 0
createWorkspace(wd.wZ, “acmel.org”); wo 9 \
joinWorkspace(w@); I/)

orintlnC"hello 1n w@”)[wsp(wd)]; anow{T v
makeArtifact(w@.myCount,”c4jexamples.Counter”,[1);
inc [art(w@.myCount)];

joinWorkspace(w@.w2);

printinC"hello 1n wZ2”)[wsp(wd.w2)]; node

println("quit.."); acmel.org|™ ™"
quitWorkspace(wd.w2). p——

node
acme0.org
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BENEFITS

o Uniformity
- single workspace abstraction to model the full topology
o Distribution transparency
- No need to specity physical addresses when joining a workspace

- workspaces can be physically moved without impacting on the
source code



FIRST IMPLEMENTATION

e First prototype implementing the new model

- branch on the github CArtAgO repository
o Simple centralised management strategy
- one node is used as the main node of the MAS

e single point keeping track of the whole MAS configuration (set of
workspaces and their location)

- every joinWorkspace/createWorkspace/quitWorkspace issued by an agent
from any other node of the MAS is dispatched to this node

- but all nodes keep a copy of the topology information

e dispatched by the central node when it is updated



ONGOING / NEXT STEPS

* Improving & refining the implementation
- performance evaluation
- Fault tolerance & resiliency
- exploring Erlang/AKKA (actor) - like models

* making it observable to agents (through artifacts) the state of workspace
- if it is reachable or not (crashed/down)

- Dynamic mounting
- Jo attach or mount (a MAS) to an existing MAS in execution, at runtime

* mobile apps



MOUNTING - THE IDEA

MAS “house”
node

: (mobile IP)
node node :
acme1.org acme0.org . -
5 mount house as .visiting_house

----------------------------------------- joinWorkspace(visiting_house kitchen)

1
1
|
|
1
1
1
|
|
|
|




THANKS.



