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Principles
e semantics of operational part of Asbru

e notation in statecharts

Structure of Semantics
1. hierarchy of plans
plan state model

time annotations for plan activation

i

plan body
e do-seq/unordered/parallel /any-order
e do-all/some

5. upward /downward propagation

6. interface to data abstraction unit
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Missing Features

Basic Constructs

e intentions/effects

Conditions
e sctup
e suspend/resume

e new style of activation

Data Handling
e context (data abstraction)

e local variables

Control Options

do-cyclical
do-one
retry-aborted
on-abort

wait-for-optional
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OR-state- ('Superstate
Entry point-—{-

| :
Basic state-f-. [Default_sta@T»

Parallel

Guarded .-

Thread?2
N %4'@

transition

Threaw .

e transitions event s[ condi tions]/actions
e condition I n( <St at e>)

e micro/macro steps
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AND-state

substates

~ (executed in parallel)
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Important Decision

Parent and sub plan instances are executed in parallel

P
P Top Level Control
C1 Co ... Cy (P  C1 , Cy ..., Cy | D; | Dy :)
N\
D4 Do

= hierarchy is flattened
= downward propagation is possible
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Important Decision

Parent and sub plan instances are executed in parallel

P
P Top Level Control
C1 Co ... Cy (P  C1 , Cy ..., Cy | D; | Dy :)
N\
D4 Do

= hierarchy is flattened
= downward propagation is possible

Decision not without problems (see later)
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Overall Plan Control

e
Plan_Control

e :
Salection

F

Ready

-

4 .
Execution

oun
Activated

P
..._Control

<Plan Body>

R

Terminated Y Y
( Aborted ] [Compl eted]

-

F
R

: |filter_cnd = true]
. |filter_cnd = false]
E.1:

lact_cnd = automatic]

E .2: select|act_cnd = manual]

A
C

: labort_cnd = true]

: [complete_cnd = true]

e controlling statechart for sub plans in Activated state
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[[ESS, LSS], [EFS, LFS], [MinDu, MaxDu|, REF]

CE1 :
. -
E.2

4 i N\
Terminated i

Rejected Aborted
(Condition_Triggered) (Condition_Tri ggered)

R.1 A.
»(Ti meout ) Timeout )
N

- J

R.1 :[LSS + REF < time]

C' | complete_cnd = true |
A EFS + REF < time < LFS 4+ REF
A MinDu < time — start_time < MaxDu

e conditions with time annotations in data abstraction unit
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Synchronization

Sub Plan
( Plan_Control -I nactive |<e [ Evecution

sC

e . N\
Selection

E.1l £
ST
L E.2 )

SC': consider
E : activate|...]/. ..
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Synchronization

Sub Plan

p
Plan_Control

SC

-

. N\
Selection

.

SC': consider

E

. activatel...|/. ..

w1

Standard Parent Control

Std_Child|
i1 i.2
“=(Considered_i |- ={ Activated | |

i.1: / C;.consider
i.2: [in( C;.Selected)|/ C;.activate
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Control Operators

Std_Child_|
i 1.2
o~(Considered |} ={ Activated | )
i.1: / C;.consider

i.2: [in(Cj.Selected)|/ C;.activate




Control Operators

Std Child |
H(Consudered HActlvated O

i.1: / C.consider
i.2: [in(Cj.Selected)|/ C;.activate

I Sequential_Control
(st

d_Child_1}>{std_child 2) = std_ Chlld_nj
i.3: |in( C;. Terminated)]
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Control Operators

Std_Child |
I 1.2
0|—1>(Consi dered_HActivaIed_i ]
i.1: / C;.consider

i.2: [in(Cj.Selected)|/ C;.activate

[ I Sequential_Control

i.3: [in( C;. Terminated)|

Unordered Control
(std_Child_1 ' Sd Child 2 ' ' Std_Child n )
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Control Operators

Std_Child |
I 1.2
0|—1>[Consi dered_HActivaIed_i ]
i.1: / C;.consider

i.2: [in(Cj.Selected)|/ C;.activate

[ I Sequential_Control

i.3: [in( C;. Terminated)|

Unordered Control
(std_Child_1 ' Sd Child 2 ' ' Std_Child n )

[Together_Control

1: /CY.consider;. ..
2 (A % in(C™.Selected)]
/ Ci.activate; . . .
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Control Operators

Std_Child_i Together_Control
1 . 2 .
o Consdere 1} % (Actvated |

i.1: / Ci.consider 1: /Cy.consider; ...
i.2: [in(C;.Selected)]/ C;.activate 2 : (A % in(C™.Selected)]
/ Ci.activate; . . .

[ I Sequential_Control

(std_child_1 ) =(std_child 2) = std_ Chlld_nj PP — .
i.3: |in( C;. Terminated)] 12(Executi0”_1]

3 . ’Lo .
2.
1 1 Execution_z)
(e Jag
3 ,
Unordered_Control : n2 -

(std_Child_1 ' Sd Child 2 ' ' Std_Childn ) (Exeaution n)

G J
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Additional synchronization of parent and sub plans

— Propagation

Cc

Terminated

~

\

Rejected

R.2
—>(Parent_A borted )

R.3
—>(Parent_CompI eted )
- J

Aborted

A.
Parent_Aborted )
A3
—>(Parent_CompI eted )

A4
—>(Rel evant_Child_Rej ectecD

) Compl eted

A5
—>(Rel evant_Child_A borted)
- J

e propagation straightforward

R.2:

A5 |

C

in(P.Aborted)]
¥ in(C™. Aborted)]

| complete_cnd = . ..

AN EFS +REF < ...

A MinDu < ...

A A in(C™. Completed)

e upward and downward propagation possible
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Delay in Synchronization

e if parent aborts, child is signalled to also abort
e signalling child takes one micro step

e child can act in meantime
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e child can act in meantime

Can this be tolerated?
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Delay in Synchronization

e if parent aborts, child is signalled to also abort
e signalling child takes one micro step

e child can act in meantime

Can this be tolerated?

Three-Valued Conditions

e semantics requires three states true, false, unknown
e only reason is filter condition

e including setup condition would solve this problem
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precise semantics

good documentation of Asbru language
surprise: small picture for a large part of Asbru
open problems

additional effort necessary
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Goal

Include semantics in deliverable

Todo

e refer to child plans as sub plans
e rename do-together to do-parallel

e support additional features
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Support Which Features?

Basic Constructs Control Options
intentions/effects do-cyclical
Conditions do-one
? setup retry-aborted

on-abort
e suspend / resume

? new style of activation wait-for-optional

Data Handling
? context (data abstraction)

e local variables
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