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better: six modules of the system model
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This talk

Part Il Liveness

Part Il System modules

Part | Run modules and typical runs

start claim

ofclientc ofclientc
réceived

aim claim C

received

choose decider

> C

decider
doreis
chosen

@Iient c

d may be
laced

d1d2d3

idle
staff

decider

doreis ad.just
chosen decider
/—\

for cIi@ c

d may be
repla

idle
staff

~—— —

decider
doreis
chosen

"D C

idle<

staff

D

decide claim

2

approved
claim of
client ¢

D

rejected
claim of
ient c

approved
claim of
client ¢

C

refund dept

D

inform about
approval

approve
claim of
clientc

rejected
claim of
clientc

€ D

inform about
rejection

reject

claim of
clientc



receive
claim of
client ¢

run 1 start claim

c1

aim of

clientc

received

Part | run
modules

receive
claim of
clientc

start claim

ofclientc ofclientc
réceived

aim claim C

received

choose decider

> C

decider
doreis
chosen

@Iient c

d may be

laced

d1d2d3

idle
staff

decider diust decider
doreis da jzs doreis
chosen ecider chosen
N
for cIr@ c
\/
d may be
repla
idle > ioue<
staff staff

D

decide claim

o TS C

2

approved
claim of
client ¢

D

rejected
claim of
ient c

refund dept

approved
claim of
client ¢

-

inform about
approval

approve
claim of
clientc

rejected
claim of
clientc

€ D

inform about
rejection

reject

claim of
clientc



run 1 choose

decider

~—— —

decider d is P t |
chosen for a r r u n
(c1,d1) )client ¢ d |
select decider decider d
o1 may be
cl_alm 0 replaced
clientc
received
idle d1
staff
refund dept
- decider decider : decider . : !
start claim choose decider doreis doreis ad.just doreis decide claim appr_oved approved inform about
decider claim of claim of approval
_ chosen chosen chosen client ¢ client ¢
rec_elve C) C@Iient c for cli c for gtien
cam of PRGN ED D

ofclientc ofclientc
réceived

received

d may be

laced

d1d2d3

idle
staff

d may be
repla

idle

DENED

staff

staff

2

rejected
claim of
ient c

rejected
claim of
clientc

€ D

approve
claim of
clientc

inform about

rejection

reject
claim of
clientc



run 1adjust decider

Part | run

approve
claim of
clientc

- —~ deciderd
(c1,d1) is chosen maodauiles
— | forclient ¢
skip alternative
d1
decider
may be
replaced
refund dept
- decider decider . decider - - -
start claim choose decider| '~ " doreis adjust doreis decide claim | approved approved| inform about
decider claim of claim of approval
_ chosen chosen chosen client ¢ client ¢
rec_elve <> C@Iient c for client c for gtien
cI:alm of aim claim
client c ofclientc of clientc ==
received received d may be d may be
laced repla inform about
rejected rejected rejection
claim of claim of
d1d2d3 : ;
> <> <>|ent c chen()
idle idle idle
staff staff staff

reject
claim of
clientc



run1 decide claim

approved P a rt | r U n
.\ ims of
et d1) ) o et cllpntc modules
decider decider d1
is chosen approves claim
for clientc of client c1
d1 idle
staff
refund dept
p decider decider : decider - . i
start claim choose decider doreis doreis ad.jUSt doreis decide claim appr_oved apProved inform about
decider claim of claim of approval
_ chosen chosen | = | chosen clientc clientc
receive <> <@Iient c for clierit c for gtien
cI:alm of aim claim - i
clientc ofclientc of clientc
réceived received d may be d may be
laced repla inform about
rejected rejected rejection
claim of claim of
d1d2 d3 i i
. > <> ()lent c chen()
idle idle idle
staff staff

staff

approve
claim of
clientc

reject
claim of
clientc



receive
claim of
clientc

run1 inform approval

Part | run

approve
claim of
clientc

reject

crl\ - approve
approved ciaim of modules
claims of clientc
clientc
refund dept
- decider decider N decider . : .
start claim choose decider| '~ " dor e is adjust doreis| decideclaim| approved approved| inform about
chosen chosen decider h claim of claim of approval
<> <@Iient c for client c cfo:')seteln client c client ¢
O "D OO -,
of clientc of clientc
received received d may be d may be
laced repla inform about
rejected rejected rejection
41 d2 d3 claim of claim of
» > <> <>ient c clien1<>
idle idie idle
staff staff staff

claim of
clientc



) decider d1 has been : run 1
receive claim of select decider chosen for client c1 decider d1

: laim
claim §F client c1 d1 fgrelient c approves ¢
client ¢ —receiye (c1, d1) »  ofclientc1 approve
[ claim of
/ 41 may Be \ approved claims clientc
replaced

skip
staff alternative idle

staff

runl =

run 1 start claim ¢ runl choose decider « runl adjust decider « runl decide claim ¢ runl
inform about approval

refund dept
tart clai choose decider demdt_ar demde_r adjust demde_r decide claim| approved approved| inform about
start claim doreis doreis decid doreis claim of claim of approval
chosen chosen ecider chosen

client c approve

- I.
:;?:ii::’sf . <> C@Iient c for client ¢ for gtien client ¢ claim of
. aim claim lient
clientc creme

of clientc of clientc ~—
received received d may be d may be
faced repla inform about
rejected rejected rejection
d1d2d3 claim of claim of
. > C) <>ient c clienl<>

idle idle idlS rejoct
staff staff staff lai of

clientc




idle
staff

receive

claim

idle
staff

run

received

select decider

replacement

offers

d1

claims with decider

e

replace

claims with approve

decider ecider

c2

Y

approved

run 2
o )
\ idle

staff

laims

inform
approva

of claim

> d2 idle
K staff

run 2 start claim ¢ run2 choose decider « run2 adjust decider « run2 decide claim ¢ run2
inform about rejection

receive
claim of

clientc

start claim

ofclientc ofclientc
réceived

aim claim C

received

choose decider

> C

decider
doreis
chosen

EEE}nentc

d may be

laced

d1d2d3

idle
staff

decider
doreis
chosen

for cIi@ c

d may be
repla

idle
staff

adjust
decider
L

~—— —

decider
doreis
chosen

"D C

idle<>

staff

decide claim

2

approved
claim of
client ¢

D

rejected
claim of
ient c

refund dept

approved
claim of
client ¢

-

inform about

approval

approve
claim of
clientc

rejected
claim of
clientc

inform about

€ D

rejection

reject

claim of
clientc



composition of both runs

run2-<run1
claim with
receive claim select decider decider t approve
claim received .
> ¢l inform
approval
replacemen approved claims of claim
. replacement offer decline
idle d1 offers d1 replacement > di
staff idle idle
staff offer staff
receive select decider, claims with decider eplace claims with rejected

Y

claim decider decider laims inform
- c2 approval
claim / of claim
received reject
idle Q%) run =defrun 1 ¢ run 2

staff

> d2 idle
staff
refund dept
The comppsition of two runs: run2 « run 1 decider decider decider
start claim choose decider doreis doreis ad.just doreis decide claim appr_oved apProved inform about
decider claim of claim of approval
. chosen chosen chosen . . apor
receive . L clientc clientc pprove
: for glient ¢ for client c for gtien claim of
claim of . . _
‘ aim claim clientc
client c oflientc of clientc |
received received d may be d may be
laced I
ace repla inform about
rejected rejected rejection
d2 4 cla_lm of cl_alm of
_ > C) <)|ent c chenl()
idle idle idle reject
staff staff staff claim of
clientc




the lifeline of d1

run2-run1
. claim with
receive claim select decider decider approve
claim received .
> ¢l inform
approval
enlacemer approved claims of claim
replacement f? decline
idle d1 offers d1 oner replacement = dt i
staff idle idle
staff offer staff
receive select decider claims with decider eplace claims with rejected

Y

claim . decider ecider : 2jlaims inform
4>( : )—> c
- approval
claim / of claim
received reject
ide (g2 run =defrun1 e run2

staff

> d2 idle
staff
refund dept
start claim choose decider demdt_ar demde_r adjust decide_r decide claim| approved approved| inform about
doreis doreis ] doreis laim of laim of I
chosen chosen decider chosen claim o claim o approva
receive . L clientc clientc approve
i o for glient ¢ for client c for gfien claim of
cljalm o aim claim clientc
client c ofclientc ofclientc |
received received d may be d may be
laced repla
P inform about
rejected rejected rejection
41 d2 d3 cla_lm of cl_alm of
, . > <> <)|ent c chenl()
idle idle idIe reject
staff staff staff claim of
clientc




the lifeline of d1 and of d2

receive

claim

claim
received

idle

staff dt

receive

replacement

select decide

claim

claim ( )

idle

received
d2
staff

offers d1

> c1

claims with decider

eplace

decider

claim with

select decider

replacemen
offer
idle
staff
claims with

decider

ecider

reject

run =defrun 1 e run 2

laims
c2

approve

rep‘acement

decline

offer

rejected

run2-run1

approved claims

inform
approval

Y

of claim

idle
staff

Y

Y

inform
approval

of claim

d2 idle
staff

start claim

receive
claim of
clientc

aim claim C

ofclientc ofclientc
réceived received

choose decider

> C

decider
dor e i~

d may be

idle
staff

decider

- Causality €@

d may be

laced repla
d1 d2 d3

idle
staff

> idleC

|
n be repfese__nted'

DI o

D

staff

2

vidim of
client c

rejected
claim of
ient c

approved
claim of
client ¢

rejected
claim of
clientc

-

inform about

€ D

refund dept

inform about

approval

approve
claim of
clientc

rejection

reject

claim of
clientc



runs are compositionall
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What did we gain?

* Modular Composition of modules

analogy:

words u, v, w over an alphabet 2:

w can be composed attwo ends: uewandw e v
Furthermore, (uew)ev = ue (wev),

written u ® w e v or just uwv

Replace words with modules!



What did we gain?

 Modularization, Refinement, abstraction
* universal, expressive composition

total, deterministic, associative
* an algebraic representation of modules
 modular analysis techniques

for details, see

Peter Fettke
Wolfgang Reisig
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the Digital World

Modeling with HerakuIT

@ Springer




SummerSoc 2026 Xepooviooc, EAAada

Trust by design
- in praise of modularization:
a case study

Institut fur Informatik
Humboldt-Universitat zu Berlin

the end

Wolfgang Reisig Peter Fettke dfki Deuteches

Forschungszentrum
@ ;u: Itl't_igstliche
ntewigenz
H m l - niV I I 9| German Research

u bithgrline sitat German Research Center c:eﬁfr for Avificial

e o . Intelligence

German for Artificial Intelligence
y (DFKI) and Saarland Mﬁﬁw UNIVERSITAT
. . . DES

University, Saarbriicken, M <A 7rLANDES

Germany -



