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FLASH-MAS

FLASH-MAS

Easy for beginners, powerful to experts.

[https://github.com/andreiolaru-ro/FLASH-MAS]
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Vision
Vision
Easy for beginners, powerful to experts.

multiple applications — network-deployed, local simulation, ABMS

modular implementations — different implementation for an entity # different
implementations for other entities

uniform approach to the implementation of all types of entities

uniform means of interaction among all entities, via waves
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Structure

Structure

Principles

all persistent components of the application are entities.
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Structure

Any other “custom” entities, e.g.:

Standard” entities:

drivers
nodes
agent groups
pylons
custom agent executors
agents
artifacts
shards
etc

Principles

all persistent components of the application are entities.
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Structure

Structure

Any other “custom” entities, e.g.:
“Standard” entities:

drivers

nodes

agent groups
pylons

custom agent executors
agents

artifacts
shards

etc

Principles
all persistent components of the application are entities.
entities interact via waves.
waves are routed among entities.
entities can be placed in the context of other entities.
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Example

Demo Example

An agent receives images — e.g. from the autonomous driving domain —
and applies people detection on those images and sends the images to other
agents, depending on the number of people in the image.
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Example

Demo Example

An agent receives images — e.g. from the autonomous driving domain —
and applies people detection on those images and sends the images to other
agents, depending on the number of people in the image.

| want to
deploy the MAS
follow the progress of the MAS — e.g. how many images have been processed so far

see which images are received by each agent
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Deployment

Standard entities Deployment

-load_order driver;pylon;agent

-package eumas testing -loader agent:composite

-node nodel central:web

-pylon local:pyloni

-agent Sorter -shard gui from:sorter-gui.yaml -shard PeopleSorter script:people
-agent NoPeople -shard Receptor -shard gui from:receptor-gui.yaml
-agent FewPeople -shard Receptor -shard gui from:receptor-gui.yaml
-agent MorePeople -shard Receptor -shard gui from:receptor-gui.yaml

with all agents also having -shard messaging -shard remoteOperation
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Deployment

Adding custom entities Deployment

-load_order driver;pylon;agent

-package eumas testing -loader agent:composite

-node nodel central:web

-driver ML:mldriver << custom ’driver’ entity type
-pylon local:pyloni

-agent Sorter -shard gui from:sorter-gui.yaml -shard PeopleSorter script:people
-agent NoPeople -shard Receptor -shard gui from:receptor-gui.yaml
-agent FewPeople -shard Receptor -shard gui from:receptor-gui.yaml
-agent MorePeople -shard Receptor -shard gui from:receptor-gui.yaml

shard gets a reference to the MLDriver

if (context instanceof MLDriver) mlDriver = (MLDriver) context;

call functionality of the MLDriver

mlDriver.predict ("YOLOv8-pedestrians", filename);
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Example

- type: label
port: inbound
role:

recvd-label
value: "Received

message:"

- type: label
port: inbound
role: content
value: "-"

- type: form
port: outbound
role: content

- type: button
port: outbound
role: send
value: Send

AgentA

Received message:

Send

AgentA

RUNNING_STATUS_STOPPED
STATUS_UNKNOWN

Start

Andrei Olaru

Visualization

Visualization

AgentB

Stop

Received message:
hello there

will not be sent

Send

AgentB
RUNNING_STATUS_RUNNING
STATUS_UNKNOWN

Kill

FLASH-MAS |7 /12



Demo

Sorter:

- port: current-image
value: '"no image"

- port: mnprocessed
value: O

Receivers:

- port: received
value: '"none"

Al-IMAS

Global

strt
st0p

Pause simulation
Start drulation
St simultian

Morepeople

] Moritoing&ControL Enty

Nopeople

] pylon1 pylon
Sorter
() midver

[ defautpyon

Andrei Olaru

Visualization

Selected Entities

Sorter

Stop

frankfurt 000000_003357_leftimg8bit png
10
Sorter
RUNNING_STATUS_RUNNING
STATUS_UNKNOWN

il

NoPeople

Stop

frankfurt_000000_002963.leftlmgsbit png
frankfurt_000000_003025_leftimg8bit png
frankfurt_000000_003357_eftimg8bit png
NoPeople
RUNNING_STATUS_RUNNING
STATUS_UNKNOWN

- FLASH-MAS

Visualization

MorePeople

stop

a3Tee6{_ADE val 00000798
frankfurt_000000_002196_leftimg8bit png
MorePeople
RUNNING_STATUS_RUNNING
STATUS_UNKNOWN

K

FewPeople

stop

frankfurt_000000_000294 leftimgbit png
frankfurt_000000_000576_leftimgBbit png
frankfurt_000000_001016 eftimg8bit png
frankfurt_000000_001236 leftimgsbit png
frankfurt_000000_001751 leftimgBbit png

FewPeople
RUNNING_STATUS_RUNNING
STATUS_UNKNOWN
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Monitoring

Log summarization (1) M on ItOI’i ng

[Fsh] Detected event 'Prediction result' from log line. Transitioning...

: - Log Lines processed: 382
6 predictions done:

> [ Peoplesorter 1 prediction result: [[[5.0, 55525.293296575546]11 / [5.01
> [ Peoplesorter 1 prediction result: [[[1.0, 2406.4054199196411] / [1.6]
> [ Peoplesorter 1 prediction result: [[[1.0, 5795.841445313767111 / [1.0]
> [ PeopleSorter 1 prediction result: [[[3.0, 38927.365195314411] / [3.0]
> [ Peoplesorter 1 prediction result: [[[2.0, 6318.080986328423]1] / [2.0]
> [ Peoplesorter 1 prediction result: [[[2.0, 7331.84222656255611] / [2.0]
1 5-people predictions

7 warnings

6 errors

> [ PeopleSorter } Getting prediction for [frankfurt 00660 02196 LeftIngobi pro)
> [ testing-Sorter >»>> 1 Sending a message fron [Sorter/remote] to [Monitoring&Control_Entity/ENTITY_GUI_OUTPUT/current-inage] with content [frankfurt_060600_662196_leftIngabit.png].
2 [ ceting-sorter oo 1 sending a message fron [Sorter/remote] to [Monitoring&Control_Entity/ENTITY_GUI_OUTPUT/nprocessed] with content [
[ mac Routing T_WAVE], content=[ frankFurt_606960_602196_leftIngdbit.png], destination-elenent=[ENTITY_GUIOUTPUT, current-inage], source-elenent=[Sorter, remote],
N [ Fonttortroacontzol_Entity.out 1 seding franktict.sesee_gaz1se,Lafcimgahic.pocl, destinatioo-slemnta(Socter, corrant.iraged, source-slamant{sarter, ramtel, ck
1 Routing 71, destination-elenent=[ENTITY QUL OUTRUT, nprocessed], , remote], ingac 3
mmtnnm&(nn!rn\ Entity.gui ] Sending cutut wave: L{EVENT_TYPE=[AGENT_WAVE], content=(71, . , renote], destinati 1
[Fsh] Detected event 'Getting prediction’ from log line. Transitioning..
<ML server> returned <Response 39 bytes [260 OK]>
inage 171 fhore i 1 _000000_002196_leftIngebit.png: 326x640 6 persons, 7 cars, 1 bus, 1 truck, 2 traffic lights, 116.6ns
L.6ns preprocess, 116.6n inference, 25.5ns postprocess per inage at shape (1, 3, 320, 646)
o ru [03/5ep/2625 00:11:57] "POST /predict HITP/1.1" 260
> [ mldriver 1 Response: [( prediction":[[6,29168.658632813254]1}]
> [ mldriver ] prediction: [[[6.6, 29168.658632813254]]]
> [ PeopleSorter 1 prediction result: [([6.0, 29168, csassantsosall] | [6.0]
> [ testing-Sorter 1 Sending a message fron [Sorter] to [HorePeople] with content [frankfurt_000660_062196_leftIng8bit.png].
2 [ Horepeopte recept ] received content:[frankfurt_066600_662196_lef tIngsbit.pn]
> [ testing-Horepeople >»>> T Sending a nessage fron [Horepeapleyrenote] to [Honltor nghControl. Entity/ENTLTY.GUE OUTPUT/recelved] with content [a31eeSf_ADE_val_00968795. Jo0
frankfurt_660000_62196_leftIngabit.png].
- [ Morepeople. renote 1 saent. [orepscplel event unhandled [{EVENT TIPE=[ACENT waie], mntant-[frznkfur( 960000_002196_leftIngsbit.png] eople], .
[ 1 Routing wave[ {EVENT_TYPE=[AGENT_WAVE], content=[a31ee6f ADE_val 00006796 j
Frankfurt_009090_002196. ummgam ooa], destination-olenent=[ENTITY QUL OUTAUT, received], remote], itortngac _Entity/ENTITY_GUI_OUTPUT/received]}]
> [ testing-MorePeople 1 ooent [Horepeopte] svent: [(EVENT_TY NT_WAVE], content=[frankfurt_900009_002196_leftIngsbit ter]}]
> mmerm&cummunmy oui ] Sendwa output wave: [{EVENT_TYPE=[AGENT} »mvz], content=[a3leet_ADE val_66000756. 500
frankfurt_00900_02196_leftIngabit. , received], erote], de: eceived]}]

[Fsh] Detected event 'Prediction result’ from log line. Transitioning..
[FsM] Detected event 'AGENT_WAVE' fron log line. Transitioning.
7 predictions done: [ . . . . . . . 1 1 5-people predictions 7 warnings @ errors
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Monitoring

Log summarization (2) M on ItOrl ng

- e: "PeopleSorter"
level: ">"

match: ["Prediction result"] per/od/c b/OCk report

{F54) ncaced evnt. redicton restt” fran g e — - S — —
out: ["count", "predictions 5 predictions done
’ > [ PeopleSorter 1 Prediction result: [[[5.0, 55525.293296575546]11] / [5.8]
done:","list:full"] > [ peoplesorter ] prediction result: [[[1.0, 2406.40541591964]1] / [1.0]
> [ Peoplesorter 1 Prediction result: [[[1.0, 5795.84144531376711] / [1.0]
expect: ["count", "40"] > [ PeopleSorter ] Prediction result: [[[3.6, 38927.3651953144]1] / [3.6]
> > [ PeopleSorter ] prediction result: [[[2.6, 6318.088986328423]1] / [2.6]
- e: "PeopleSorter" > [ PeopleSorter 1 prediction result: [[[2., 7331.842226562556111 / [2.0]
level: ">" 1 5-people predictions
" : . " > [ peoplasortar ) ety rgtcton o (vt oo 7 warnings
match: ["Prediction result", EREET Soe] © errors
i

e
mmmr\mlman[nt v | md\w ot e

ToCo0 ] Coter{Frwrt. b e Lo gl erioatin sl (EhTTY. o, currnt e
O YA W], Content{ ko, ouo. 621 | Aeftigiic ng], et on e

"5.0"]

e s oS L o
; " - & o oot ] S o o e S, s o S s S i oo,
out: ["count", "5-people (o e s e o ot
T e e (v
A \
predictions"] e a0 o215 e L. 32010 s, 7 cars, 1 s, 3 Srck, 2 traffe i, 16w
e H e e e e . o s 15 )
expect: ["count", "10"] T  Respnses [Corection' {15 168 ssssmuszsa}]
Lsort et et (160, 193 msiz}‘}}nﬁm Gy el
S { et e
- e: "x" ] At 8 e o rrele) vt comen (ke s, sz Lot ]
e [ttt thgtaepieny
— o s e by T et it Gt eSO 50087 50
level: "x" ki s, i s ] - ’
e e D ———
. " oo ; " e by B e
out: ["count", "warnings"] P Vil ) oo
T B e S A ST
. " woonn e e o s e v oo et e
expect: ["count", "7"]

e:  MxM |7 predictions done: [ . . . . . . . 1 1 5-people predictions 7 warnings 0 errors
. ongn
level: #

out: ["count", "errors"]
expect: ["count", "0"]

permanent terminal footer
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Monitoring

State verification (1) M on ItOI’I n g

- e: "PeopleSorter"
level: ">"

fsm-from: "sorter.dot"
fsm-start: "START"
fsm-expect: "Processed"

digraph Automaton {
START -> Processing [ label="Getting prediction" I;
Processing -> Processed [ label="Prediction result" ];
Processed -> Processing [ label="Getting prediction" 1; }
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Monitoring

State verification (2) M on ItOI’I n g

- e: "MorePeople"
level: ">"
fsm-from: '"morepeople.dot"
fsm-start: "ZERD"
fsm-expect: "MORE"

digraph Automaton {
ZERO -> ONE [ label="AGENT_WAVE" ];
ONE -> TWO [ label="AGENT.WAVE" 1;
TWO -> THREE [ label="AGENT_WAVE" 1;
THREE -> MORE [ label="AGENT_WAVE" J]; }

AGENRK WAVE
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Thank You!

Questions are welcome!

This work was supported by the European Union’s HORIZON Research and Innovation Programme
under grant agreement No 101120657, project ENFIELD (European Lighthouse to Manifest
Trustworthy and Green Al).
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