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Choreographer: The editor in use

File  Edit Miew Tools Window Help  xMI LySa  PEPA PEPA et
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o~ @ Lysa A4 Feally simple Webh Browser Example
o [0 PEPA A/ 9 states
¢ "  PEPA-Mets
- JourneyOfletter-Yersionl.zuml Tanbda = 0.05;
o= JourneyOfLetter-yersionz.zuml m=0. 15
o Journey OfLetter-YWersion3.zuml g =0'015
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o mobilePres3.zuml B server = Coec AN, Coown oz, i, el Anfy)Servers
P2 Jfamdinfsfwyvern/disk/ptn043/z3805341 ¢ Browser=get, download, rel=Server
o= @ results
bl Opepa 12:47 INS
-5 Q ActiveBadge pepa
o[ AlternatingBitpepa WEBL. states = DjE :5@ WEEL. steadystate = DjE
o—@ LargeWebserver pepa : — ) .
o Letterpepa =Y E B o EDI e O oo e B ¥ E D
o—@ PC-LANZ pepa 1 Browser <{rel, get, download}= Server 1 0.0292141396435875
o= E PC-LANY. pepa 2 (cache,m=0.1%.Browser ={rel, get, download}= Server 2 0,005842827925717501
9 @ WEEL pepa 3 (get,g=0.01). (download,1.0%Top). (rel, r=0.0010% . Browser = 3 0.05764241893076251
D WEBL steady state 4 (download,1.0%Top). Crel, r=0.00107. Browser ={rel, get, dom 4 8.7642415893076247E-4
D WERL seq 5 (rel,r=0.0010).Bromser <{rel, get, download}= (rel,l.0%T 5 0.876424189307625
D WEEL. states
[ weBLxm

o= @ tiny. pepa
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Cutput - PEPA

Exploring State Space

Numher of States: 5

Calculating Transitions

Number of Transitions: &

Uncompressed state space has been printed to file: Sand/nfsAsywerndisk A tn0dss5905941 /nvh degas workbenchy/model s examples/WEEL. states
Approximate time £o complete the deriwvation of the state space: 00321 seconds

Attenpting to solve wia the Linear Biconjugate Gradient method

Generalised Minimum Residual wariant of the Linear Biconjugate Gradient method inwoked

Mumber of iterations :4

Error Walue :8.529580015955717E-18

Approximate time to compute the steady state solution: 0.0010 seconds

¥ML results hawe been printed to file: Jamd/nfs wyvern/ddisk/ptndd3s9905941 vk degas wsorkbenchysmodel s exanples/ AEEL. xml

Steady 5tate Solution has heen printed to File: JamdsnfsAwywernsdisk ptn0dss9905941 nvhdegas sworkhenchy/model s /exanples,/WEEL. steadystate

D E
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Poseidon: viewing an activity diagram

File  Edit  View Create Diagram  Align  Generation  Help  Purchase
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o~ B ModelRates
— B rpa download file
o~ B Tomeat
= Collaboration_1 << atlLoc=Transmitter_l ==
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Choreographer: extracting a PEPA net

File  Edit Miew Tools Window Help  xMI LySa  PEPA PEPA et

T E TR E
E|Rumime r TomcatFinal2.5.0.pepanet ><| IJE
ﬂ Filezyztems

@ jamd/nfsjwvernjdisk/pn0a3jsaanssar; L G T E B L % E T e

o=@ Jamd/nfsfuspvernfdisk/ptn043 /59905941 f PS¢ The following PEP& model was generated by the PEPA Met Extractor based on MDR

¢ 3 famd/nfsfwevern/disk/ptn043/s9805941 A4From the file: famnd/nts vverndi sk ponod3,/59905941 /nvh FevienToncatFinal 2.5.0. zuml
o~ @ Lysa A4 0ny Saturday, April 2, 2005 6:58:43 PM BST

o= . TomcatFinalz.5.0

Filesysztems

ToamcatFinalz.5 0 peg Cut Cut efinitions for mopi le component
Capy Ctrl-C = (download_Tile, dow).PDAL;
i} = (detect_weak_signal,det).PDAZ;
i Sy F = (search_tfor_other_transmitters,sea).PDAS;
Delete Delete F = (handowver,han).PDad;
Rename. . i = (continue_download, con).PDAS + (abort_download, abol). PDAA;

= [restore,res]).Pha;
(restore, res).PDA;

Unzip Archive

T
I

Refresh Zuml

efinitions for static companents
Extract LySa

smitter_l_static = [download_Tile,infty).Transmitter_1_Staticl;
Extract PEP® smitter_1_Staticl = [(detect_weak_signal,infty).Transmitter_1_Staticz;
Extract PEP& Nlet smitter_1_Staticz = (search_for_other_transmitters,infty).Transnitter_1_Static;
smitter_zZ_static = [(abort_download,infty).Transnitter_Z_5tatic + (continue_download,infty).Transnitter_2_Static;
Properties
A5 Arcs

Transmitter_1l -(handover, han)-= Transmitter_Z;
Transmitter_Z -(restore, res)-= Transmitter_1l;

A Marking and cooperations
Transmitter_2 = PDA[_] =continue_downlozad, abort_down]oads= Transmitter_2_Static,
Transmitter_1 = PDA[PDA] =detect_weak_signal,download_file,search_for_other_transmitterss Transmitter_l_Static;

(Transmitter_2, Transmitter_1)

[ 4] [v]
22:47 | INS
Qutput
[ PEPA [T HMI |
Attempting to Toad file Jamd/nTsAvywerndiskptn0d3s9905541 nvhyReviewToncatFinal 2.5.0. zuml . [a
Fre-processing Tile Jamd/nfs wyvernsdisk ptn0dss9905941 snvhEeviewTomcatFinalZ.5.0.zuml. .. |
*MI wersion 1.2
File TomcatFinalZ.5.0.zuml was successTully pre-processed.
Loading SandmTsAayvernsdi sk pon0d3,/59905941 snvhBewi ewToncatFinal 2. 5.0, zuml into MDE...
PERA rates successTully generated.
File Aamd nfsAwwernsdisk prn0d3s9905941 snvhFRewviewomcatFinal2.5.0.rates containing the model rates has been written.
PERA Net Extractor was successful, PEPA MNet stored din: Samd/nfsAvywerndiskptn0d3/59905941 ‘mvhReview TomcatFinal2.5.0.pepanet
-
4] [+

Sawe All finished.



Choreographer: analysing a PEPA net

File  Edit Aiew Tools Window Help  xMI

Lysa PEP&%  PEPA Met

E B & &

xnewdel

e &

E| Runtime

Filesysztems

ﬂ Filezyztems

o= = amd/nfsfwyevern/disk/ptn043,/29905941

o= = Samd/nfz fayvernfdisk/ptn043 29505941 ¢

¢ =2 Jfamd/nfs fwyvern/dizsk/ptn043/:5905941 ¢
o~ @ Lysa

TomcatFinal2 5.0 pepanet = |

QRS R % ET e o

A4 The Tollowing PEPA model was generated by the PEPA Net Extractor based an MDR
S From the file: Jfamd/nfs movernddiskpn0da,/ 58005941 Mvh Feview ToncatFinal2. 5.0, zunl
A7 0n: Saturday, April 2, 2005 6:58:43 PM BST

Definitions for mohile component

-2 TomcatFinal2.5.0.zuml
o= % TomcatFinalz 5.0 pepanps

TomcatFinalz 5.00ag | OPEn B_TiTe, dov) . Phal;
cut cut weak_signal,det).PDAZ;
Tor_other_transmitters,seal).PDAs;
Copy ST e han). Do
Paste Ctrl=Y je_download,con).PDAS + (abort_download,abo).PDoGa;
Invoke Workbench for PEPS Mets s res).PDA;
, PESD.PDA;
Cenerate <ML Cutput
Load Matrix STAtic Components
R ic = (down]oad_fﬂe,‘inft}"?.Transm1’tter_l_5tat1'c1;
icl = [(detect_weak_signal,infty).Transmitter_1_Staticz;
Reflect icz = (search_for_other_transmitters,infty). Transnitter_1_Static;
Delete Delete |15 = [(abort_download,infty).Transnitter_Z_5tatic + (continue_download,infty).Transnitter_2_Static;
Rename...
Save Az Template.. ndover, han)-= Transmitter_2Z;
stare, resl)-= Transmitter_1l;
Properties

A Marking and cooperations
Transmitter_2 = PDA[_] =continue_downlozad, abort_down]oads= Transmitter_2_Static,
Transmitter_1 = PDA[PDA] =detect_weak_signal,download_file,search_for_other_transmitterss Transmitter_l_Static;

(Transmitter_2, Transmitter_1)

[ 4]

Qutput

[ PEPA |7 WMI | PERA Met |

=PEPA Workbench for PEPA Mets “ersion 0.88.1 "Little France" [0l-April-z2005]

=[ Identifiers will not ke hashed ]

=Processing input Trom Samd/nfsAwverndisk pon0d s s5905941 favhy Rewiew TomcatFinal2. 5.0, pepanet

=Campiling the model

=henerating the derivation graph
=The maodel has ¥ states

=The madel has 5 transitions
=The model has 3 firings
=Exiting PEPA Workbench.

[]

[4]




Choreographer: solving the

Wiewe Tools Window Help  xMI LySa  PEPA  PEPA et

File  Edit
) [ = # b
Filesystems [E] Runtime

ﬂ Filezyztems
o= = amd/nfsfwyevern/disk/ptn043,/29905941
o= = Samd/nfz fayvernfdisk/ptn043 29505941 ¢
¢ =2 Jfamd/nfs fwyvern/dizsk/ptn043/:5905941 ¢

o=
-
o=

5]

LyZa
TomcatFinal2.5.0.zuml
TomcatFinal2.5.0.pepanet

T o | e

TomcatFinal2.5.0.1og

Jpen

Zut Zut
Copy Ctr|-iC
Paste =

Invoke Workbench for PEPA Mets

Cenerate kL Output

Load hatrix

Solve Matrix ¥ LREBCG
Reflect SOR
Delete Drelete
Rename...

Save Az Template..

Properties

[ 4]

[»]

Qutput

["PEPA |7 M1 | PERA Met

Attempting to solwve wvia the Linear Biconjugat Gradient Method

Generalised Minimum Residual wariant of the Linear Biconjugate Gradient method inwoked

Number of iterations :14

Error %Walue

4. BEE344930532002E- 27

Approximate Cime Lo compute the steady state solution: 0.0 seconds
Steady State Solution has keen printed to file: JSandsnfsAwywvernsdi sk ptnod3 50005941 snvhRewiewToncatFinal2. .00 results

Markov chain

[v]

[]
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Choreographer: reflecting to UML

File  Edit Miew Tools Window Help  xMI LySa  PEPA PEPA et

2T E

Filesysztems

E| Runtime r TomcatFinal2 5.0.pepanet ><|

ﬂ Filezyztems
= = . - a4, = O
& @ jamd/nfsfwpvern/disk/ptn043,53905941/ & = B LT EE @

o=@ Jamd/nfsfuspvernfdisk/ptn043 /59905941 f A4 The following PEPL model was generated by the PEPA Met Extractor hased on MDR
¢ @ Jamd/nfsfwyvern/disk/ptn043 /59305941 A7 From the file: Jamd/nfs wvvernsdisk/ptndd3, 58905941 /nvhFeview ToncatFinal2. 5.0, zunl

o= [ Lysa A40ny Saturday, April 2, 2005 6:58:43 PM BST

o—. TomcatFinal2 5.0.zuml L .

o[ [TomcatFinalzs0 befinitions for mopﬂe campanent

B TomcatFinalz 50009 Open ATiE, dond DAL
X o weak_signal,det).PDAZ;

°-. TomeatFinal2.5.0.mobili) - Cut B Tor_other_transmitters,seal).PDAs;
Copy Ctrl-C b han).PDA4;
Paste Ctrl-%  je_download, con).PDAS + (abort_download, abo). PD&G;
Invoke Workbench for PEPA hlets 23] FDA;

, PESD.PDA;
Cenerate XML Output
L) Ml static components
: ic = [download_Tile,infty).Transmitter_1_Staticl;
s0lve Matrix ’ icl = [(detect_weak_signal,infty).Transmitter_1_Staticz;
Reflect ic?z = (search_for_other_transmitters,infty).Transnitter_1_Static;
Delete Delete ic = [(abort_download,infty).Transnitter_Z_5tatic + (continue_download,infty).Transnitter_2_Static;
Rename...
Save As Template... ndover, han)-= Transmitter_2Z;
stare, resl)-= Transmitter_1l;

Properties

44 Marking and cooperations
Transmitter_2 = PDA[_] =continue_downlozad, abort_down]oads= Transmitter_2_Static,

Transmitter_1 = PDA[PDA] =detect_weak_signal,download_file,search_for_other_transmitterss Transmitter_l_Static;

(Transmitter_2, Transmitter_1)

[ 4]

Qutput

[ PEPA |7 WMI | PERA Met |

Feflector has been instantiated

Attempting to Toad file Jamd/nTsAvywerndiskprn0d3s9905541 /nvhyReviewToncatFinal 2.5.0. zuml .

Pre-processing Tile Jamd/nfsayvernsdisk /ptn04ss9905941 shvhFeviewTomcatFinalZ.5.0.zuml. ..

ZMI wersion 1.2

File TomcatFinal2.5.0.zuml was successtully pre-processed.

Loading Samd 15 AayvernAdd sk ptn0d3,/59905941 AnvhBevi ewToncatFinal 2. 5.0, zuml into MDE...

Merging model in MDRE with Poseidon diagram data...

Merge successTully completed.

Fesult of merge written to temporary Tile Stmp /TomcatFinalz.5.0.zuml.reflected4l3. <mi.

Feflected UML/=MI has been printed to file: Jamd/nfs AvwyvernSdisk/ptndds s9905941 hvhReview TomcatFinalz.5.0.mobility.zuml

[]

[4]




Poseidon: viewing the
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Poseidon: state diagram of a mobile client
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A\ 208~ e@EA@ERoe  #¥ LOP AoDcL | &
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— = GenherateRequest reque st/

— @ Initizl_State_2 | response,

— =3 ProcessResponse

— =3 WaitFarResponse WaitForResponse

— — ahohymous

— — anohyMmous
>~ B Modelactivities
o= B ModelRates
- B roa
o5 B Tomrcat
d)— é State diagram_1

p- 2 Collaboration_1 LS

I, Collaboration diagram_1

[ clientl
M cliantd E

Birduiewm |
o q

- o T 100%




Poseidon: state diagram of a Tomcat server
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o5 B Tomrcat
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ProcessReguest

— — ahohymous
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Access|SPFile
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— = AccessISPRile
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— &= ProcessRequest
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Poseidon: clients and server collaborate
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BOHSY wAa+B

5 Package Centric Class Diagram_1 | Activity diagram_PEPAMET | Collaboration diagram_1 State diagram_2 | State diagram_l |

R ON OFfF docOoco @

& model 1
%, Activity diagram_PEPANET

_EE Class Diagram_1

o= [ java tomcat: Tomcat client3:Client
o~ B Client

o~ B ModelActivities
o~ B ModelRates clientl:Client

— B roa

g: B Tomcat
25 Collaboration_1 client2: Client

E, [Collaboration diagram_1

[ clientl
[ client2
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Choreographer: extracting a PEPA model

File Edit Wiew Tools window Help XMl LySa PEPA  PEPA Net
BB &B | {oamde  oF

[E] Runtime (@ TomecatFinal2.5.0. pepanet x[/@ TomcatFinaIZ.S.D.pEpax| JE
@ Filesystems

@ jamd/nfsjwvernjdisk/pn0a3jsaanssar; L G T E B L % E T e

o=@ Jamd/nfsfuspvernfdisk/ptn043 /59905941 f A4 The following PEPL model was generated by the PEPA Extractor for XMI 1.2

¢ 3 famd/nfsfwevern/disk/ptn043/s9805941 A4From the file: famnd/nts vverndi sk ponod3,/59905941 /nvh FevienToncatFinal 2.5.0. zuml
o~ @ Lysa A4 0ny Saturday, April 2, 2005 7:03:12 PM BST

TomcatFinalz.5.0

Filesysztems

TomcatFinalz2.5.0.pe] “Ut Cut n=—2ioé)'
TomecatFinal2.5.0.log Copy G- | 2'0:
TomcatFinal2. 5.0.pe] pasie Ctrl-¥ | = o 01’
TomcatFinal2.5.0.m = 10: '
Drelete Delete | 7 !
A = 100;
ERame... = o.01;
Urnzip Archive = 0.25;

Refresh Zuml

rateEequest = [reguest,req).WaitForkesponse;
Extract LySa tForResponse = (response,iNFt¥).ProcessResponse;
Extract PERS cessResponse = [offlineProcessing,oprl.denerateReguest;
Extract PEPA Met .
werldle = [reguest,infty).ProcessRequest;
Properties cessRequest = (locatelSP, jspl.bccess]5PFile;
AccessJSPFile = (translate,tran).GeneratedlavaCode;
GeneratedlavaCode = (compile,cmp).Campiledlavacode;

CompiledlavaCode
SendHTTPResponse

(execute,exec).SendHTTPResponse;
[response, rspl.5erverIdle;

((GenerateRequest <= GenerateRequest) <= GenerateReguest) <reguest, responses SerwverIdle

[ 4] [»]

£3:31 INS

Qutput
[ PEPA [T HMI | PEPA Met |

UML input found in Tile: JandsntfsAawywernySdisk ptnid3s95905941 nvhReviewTomcatFinalZ. 5.0, zuml [a
Now generating PEPA |
®xmi 1.2
There are seweral interaction diagrams, trying to find the correct Collakoration Diagram
Collakboration Diagram has kheen Tound.

-

[4] ]




Choreographer: analysing the PEPA model

File Edit Wiew Tools Window Help XMl LySa PEPA  PEPS Pet
BEB® &S| iLoamde @&

[E] Runtime (@ TomecatFinal2.5.0. pepanet x[/@ TomcatFinaIZ.S.D.pEpax| JE
@ Filesystems

=T ==} . o = I
@ Jamd/nfswyvern/disk/ptn043 /53905941 & = B LT ET @
o=@ Jamd/nfsfuspvernfdisk/ptn043 /59905941 f A4 The following PEPL model was generated by the PEPA Extractor for XMI 1.2
¢ 3 famd/nfsfwevern/disk/ptn043/s9805941 A4From the file: famnd/nts vverndi sk ponod3,/59905941 /nvh FevienToncatFinal 2.5.0. zuml

Filesysztems

o= [ Lysa A40ny saturday, April 2, 2005 7103112 PM BST

o TomcatFinal2 5.0.zuml

o= % TomcatFinalz.5.0.pepanet rsp = 2.03

TomcatFinalz.5.0ag tran = ;'gj
o4 [TomcatFinalz.5.0 =
o TomcatFinal2. 5.0.mg e L
H

o TomcatFinalz 5.0mg  Cut Cut :
Copy Ctrl-C o
Check Syntax 253
D2 b EEequest = [reguest,req).WaitForkesponse;
Solve P Fesponse = (response,iNFt¥).ProcessResponse;
Reflect Fesponse = [offlineProcessing,oprl.denerateReguest;
PEPA State Finder Te = (reguest, iNfty).ProcessREequests
Throughput Feguest = (locatelSP,jspl.Access]SPFile;
Single Step Debugger EPFile = (translate,tran).deneratedlavalode;

dlavaCode = (compile,cmp).Campiledlavacode;

Delete Delete Wyavacade = [execute,exec).SendHTTPResponse;
Rename... FResponse = (response,rsp).ServerIdie;
Properties

((GenerateRequest <= GenerateRequest) <= GenerateReguest) <reguest, responses SerwverIdle

[ 4] [»]

27:1 INS

Qutput
[PERA | xMI | PEPA Met

Parse successtull.

Exploring State Space

Number of States: &5

Calculating Transitions

Number of Transitions: 144

Uncompressed state space has heen printed to file: Jamd/nfs wyvern/disk ptn0d3 9905941 ‘nvhReview/\TomcatFinalZ.5.0.states
Approximate time to complete the derivation of the state space: 0.7467 seconds

Attempting to solwve wia the Linear Biconjugate Gradient method

Generalised Minimum Eesiduwal wariant of the Linear Biconjugate Gradient method inwoked

Number of iterations :25

Error “alue :9.215427596740542E-18

Approximate time to compute the steady state solution: 0.013 seconds

ML results hawve heen printed to file: Samd/nfsAeypvernsdi sk ptn0d3 59905941 ‘hvhRewiew TomcatFinal2, 5.0, xml

Steady State Solution has been printed to File: SamdSnfsAsyvernSdisk ptndd3/s9905941 ‘hvhRewiew/ TomcatFinal2.5.0. steadystate
Reflector has heen instantiated

Serialising =MI

Feflected UML/<MI has been printed to file: Jamd/nfs AvyvernSdisk ptndd3 s9905941 tvhFeview TomcatFinalz.5.0.mobility.performance. zuml

[ 1]

[]

[4] ]




Poseidon: client state residences
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Poseidon: modifying the Tomcat state diagram

File  Edit  View Create Diagram  Align  Generation  Help  Purchase

BOESY wvA+-RERRERNERED
E|Package Centric Class Diagram_1 State diagram_1 |
AN 20B- e@R@Woe ¥ LOPF AocOcL @

—é_’o ALY OTdOT A _FEFANCT
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Poseidon: modified client state residences
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