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Motivation

¥ The pi-calculus process algebraias been
discussed as thermal oundation ér
workl3ow (TheThirdWave, PiHype)

¥ However, no formal investigations on the
cgpabilities of the pi-calculuggading the
workl3ow domain hge been made so far

¥ Task:Shaw the cgabilities of the pi-calculu
to describe the behaoral perspectig of
workl3ow

¥ Solutioninvestigate the epresentation of
WorkR3ow Patterns in the pi-calculus



The Pi1-Calculus

¥ The pi-calculus consists of names anocgsses:

¥ Names epresent existing concepts &Kinks,
pointers,referencesidentipersetc.

¥ Each name has a scope

¥ Processes & debned as:
Pu= M| P|P |vzP | P
¥ The summations:
M::=0[|!P|M4+M’
¥ And the peb»es:

=Xy [X(2) | X = y]

@ b A= b(2).0 B = bx).!l5.0 P=A[B
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ECA Ma pping

¥ Each wrkRow activity is maped to a pi-
calculus po
postconditions

¥ Based on the E& approach:
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Basic Contr ol Fl ow P atterns 1

Sequence .
A=1,.b0
B =b.15.B’
Parallel Split

b A = 1,.(b.0[c.0)
P — () B =b.rp.B
d C = C.!C.C/

Synchonization
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Basic Contr ol Fl ow P atterns 2

Exclusie Choice

»- "{B8) A= 75.(b.0 + 2.0)
X B =b.15.B’

- C—Clccl

Slmple Merge

B— BdO
c.d.0
0 ﬂ D dTDD/




Discr iminator

A=174.d10 B=15.d20 C = 7¢.d3.0
D = (Vh,exec)(D1|D>)

D; =d;.h.0| dy.h.0 | d3.h.0

D, = h.exec.h.h.D | exec.!p.D°

Generic Discriminator (1-out-of-M-join):
D = (vh,exeq)((] [ di.h.0) | h.exec{h}T ~'.D | exec.!p.D’)
=1
N-out-of-M-join:

D = (Vh, exec) Hd h.0) | {h}}.ezec.{h} ,.D | exec.tp.D")
1=1




Conclusion

¥ Our work shows that alWorkRow Patterns ae
directly representable in the pi-calculus

¥Advancedéatunes of the pi-calculus amrequired
for the more complex patterns

¥ However, no new patterns hae been éund this
time

¥ The results aditionally provide a 6rmal semantic:
for the Work(3ow Patternsmaking them concise
and unambiguous

¥ Future reseach can be based upon thesesults,
e.g.

¥ Formal undation br (graphical) vorkRow
notations

¥ Tools or executing pi-calculus avkf3ows
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Fur ther Information

¥ The interactie Pi-WorkRow Website at:
http://pi-work(3ow.org

¥ Based on SnipSmaWiki andWeblog
softwale

¥ E\eryone is ivited to register and
comment the content of the site

¥ The weblog will contain nes about the
reseach progress
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http://pi-workflow.org
http://pi-workflow.org

Tha nk you!

Questions?
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Multiple Choice

¥ How does the Multi-Choice Pattern ovk?

A= (vexrec)Ta.(A1]As)
Aq = execlb".0+
execlc'.0+
exec!b'.exec!c".0
a A, = 'exec(x) x.0
B =Db!g
C=cl!c C!
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OR-Joins

¥How IS the synchonizing merge handled?

¥ Pattern Iepresentation:
B = TB.d_l.O
(= TC .d_z.O
D = dl.!D.D/—I—dz.!D.D/—I—dl.dz.!D.D/

¥ This pattern does not dePne loa runtime
actualy selects a summationjust denotes
all possibllities!

¥ A runtime could use diéfrent strategiese.g.:
¥ True/False tokn passing
¥ Postphoned OR-join (KWL like)
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Multiple Mer ge

¥How does the Multiple Merge Pattern
work?
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Arpitr ary Cycles

¥ How do arbitrary cycles wrk?

(< —C
A :!a.!A.B.O
B =Ib!g.CO
C =!c.7¢.(@.0 + d.0)
D = d.TD.D!
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MI without Synchr  onization

¥ ProcessA can span of ary amount of
multlﬁle Instances of a pcess BNoO
synchpnization is equired:

° b/ N A =71,.10.0
. . B =lb!g.B"

16



Ml with a pr 1oriDesign T ime Kno wledge

¥ ProcessA spavns of a design time kmm
number of instances of B that V&to be
synchonized afterwads

A=7.0.0..0
_'blg .C.0
C =c.cclc.C’

¥ For n design time copies the pattern is:
A|B|C=7a.{b}].0]|.78.2.0]| {c}].7c.C’
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MI with a pr 1or 1 Runtime Kno wledge

¥ A processA can span of a runtime knevn
number of instances of B thatastarted
after all copies h& been ceatedThe
copies of B hae to be synchonized bebre
another pocess C Is activated:

A= (vrun)Ta.A1(c) | run.tstart.O
Aq1(x) = (vy)bly" ylz". A1 (y) + Tun.z.0

B =1b(y).y(x).start.! 5.y.X.0
C = C.Tc.C!
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MI with no pr 1or | kno wledge

¥ProcessA spavns nultiple instances of
another piocess B that ha to be
synchonized bedre the excution of C:

A= TA.A_;L(C)
Ai1(x) = (vy)bly" ylz" . A1(y) + 7.0

B :!b(yjﬁ(x)‘{g.yxo

C =c.! C.C/

The pattern works like a dynamic lired-list:

(=) —)—<)
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Deferr ed Choice

¥ How does the Deérred Choice Pattern
work?

env

e A =1,.(b0+t.0)

° = b(bem kill.75.B' + kill.0)
a C = c.(Ceny Kill.!c.C' + Kill.0)

env
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Inter leav ed P arallel Routing

¥ How does the Interleged Parallel Routing
Pattern work?

A=1,XyXyA
o B= B.y.o
C = z.7¢.7.0
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Milestone

¥One possible epresentation of the
Milestone Pattern:

A = check(z).(Jr = ! Jra1. 4"+ [z = " Jra2.4")
B=M(L)|bm{(T).lg.m(L).B’
M (X) = m(x).M (x) 4 check Ix" .M (x)
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Cancel P atterns

¥ How does the CanceéActivity Pattern
work?

A|E! al4.A'+ cancel.0 | !lg.cancel.0
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