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Documentaciio comprobatoria de Capacidade Técniea

1) Como Servidor Pdblico Municipal

- Concursado para cargo de Oficial Administrativo;

- Nameado como Coordenador do setor de informatica;

- Nomeado Tesoureiro Substituto;

- Nomeado membro de comissdo de licitagdes.

Obs.: Copia dos documentos em Anexo.

2) Como Consultor em Administracdo de Receitas Municipais — CLT — Vinculo

Empregaticio

Relagio de alguns dos vdrios municipios em que atuou como consultor em
Administracdo de Receitas Municipais. InformagGes publicas disponiveis na rede mundial de
computadores. Comprovacgdo do vinculo em Anexo.
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Trelnamento oferecido pela pprodeitisrd ellmineu davidas sobee g
Motn Fiscal Cletronica

A Prefeitura Municipal de Sap Galuiel fal encaminhar ao Poder Leglslative,
M proJeto de 12l que preve remissse de multas apficadas quante ao

fechamento da Declarac3o Eletronica de Impesta Sobre Serviges (DELSS) - hmhe 2013
wotnpetdnega 10, 11 @ 12. A jwroposta 4 uma resposta positiva do governoa masg 2013
uma das refvindlcagdes da Associagia dos Contabilistas de S24 Gabrlel. RS
apresantada pela entidade, na ultima Yerga-feira (11/02), durante reunide no mapu i1
Gabinete do Prefaitn, Ideern 3010
Sobre a Nota Fiscal Eletrénica [NFE], o prefeito Roque Montagner disse que o e 2013

FoTns abfetheo e governa municipal nunca fol penallzar os contribuintes, mas sim a8 miﬁjhﬂTES fE_.HH ernmien SEEE

colaborar com que auxilia para o desenvolvimento de Municipio. on § L1 ovaqn Py

EXCLUSWAS 0 peojeto ainda apresentard alleragdes ein dais pootes do teato onginal. AIH
3 - Seqirndn o Diretor de Arrecadacdo da Munlcipio, Caio Flavie Aloy de Almelda,

Fﬁ.H.A- UR{:F.US seqd proposta uma redugdo no valor de multas decorrenles da falta de mpin 2017

IMPRENSA fachamenta do DEISS. aloy explica aue o indice podera cair de RS 352,50 g 0
aluals para R§ 252,00, revertendo numa ecnonomla de R% 60,50 para o amhe 28T
contribulnte. (30 o A F]
Quem pagou mullag no perfada de vigéncia da bei, tambem podera sar =iz
benefidade. O novo texto prevé berefidios pary estes contribuintes, " Tedas et T
as passoas que, porventura, fizeram pagamento de multas teric valores fverrrn ZE1E
compensadas com LSS (fmpestos tures)™, Informou ¢ Diretor de L] ERﬂr[l PA ﬂ Hui“’ P
Arrecadagio, i, Z { sesmmira LY
aloy disse que tordos estes pedides foram propostos no proeto original, A parean S
encaminhado a0 Poder Legislative em 2012 e que acabou n3c sendo e ASSINTENCIAL | smutenzeis
apravado, " Intluslve, naguela opoitunidade, os valeres vas multas eram bem GAHRIEEESSE LTI | =
menores”, il aE b, 1+ O
0 profeto sera ercaminhade, mas dependerd de aprovagan das vereadores TUF LR

para entrar em vigor. (LLIF VR ]

Em reunldo - palestra, B 2 da
Sindilofas de 530 Gabiief o tetbutarista Patdo Sabacin Chaves, routor em

Direlto Tributdrio, efiminou as pnnopais duvidas sobre a implantacio do
Programa Nola Fiscal Eletrdnica e DEISS. Durante o semindrlo, com duragdo
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Atestados de capacidade técnica de prefeituras municipais em anexo.

4) Publicacbes Nacionais

- Livrao:

CHAVES, Pablo Sabadin. Inteligéncia fiscal e gestio tecnoldgica do Imposto Sobre Servigos.

Passo Fundo: IMED, 2010.

ISBN: 978-85-99924-42-6

- Participagdes em Livros:

Contribuicao para a gestao publica municipal / organizadores: Luis Moretto

Neto...[et al.]. - Floriandpolis : Departamento de Ciéncias da
Administracao / UFSC; [Brasilia] : CAPES : UAB, 2014.
374p. :il., grafs. Tabs. - (Gestao Publica Municipal; v.1)

http://labgestao.ufsc.br/portal/wp-content/uploads/2014/09/Anais-GPM-Volume-1-Artigo-

11 277-324.pdf

5) Publicacbes Internacionais

- Artigos publicados:
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Universmapk pe Passo Funpo

RECONHECIDA PELO DECRETO N° 62.835 DE 6 DE JUNHO DE 1968

O reitor da Universidade de Passo Fundo, usando das atribuigdes que o respectivo Estatuto lhe concede e
em virtude da conclusdo do curso de Direito, em 23 de dezembro de 2004, confere o titulo de Bacharel em
Ciéncias Juridicas e Sociais 2

Pablo Sabadin Chaves

brasileiro, natural de Soledade, estado do Rio Grande do Sul,
nascido no dia 2 de dezembro de 1981, portador da cédula de identidade
n° 3065066304, expedida pela Secretaria da Justiga e da Seguranca /RS

S0l f he

Rui Getili es : Btelvind Garbossa
r

Rert / 3 Secretario Geral dos Cursos




UNIVERSIDADE FEDERAL DE SANTA CATARINA

A Pri-Reitora de Pos-Graduagio da Universidade Federal
de Santa Catarina, no uso das suas atribuigées, certifica gque

PABLO SABADIN CHAVES

concluiu com aproveitamento
o curso de Pos-Graduacgdo,
em nivel de Especializaciao, em

Gestéao Publica Municipal

Florianépolis, 18 de fevereiro de 2015

A AW

(’ rof* Dr". JOANA MARIA PEDRO
Pro-Reltora de Pés-Graduagiio
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UNIVERSIDADE DE PASSO FUNDO

Aacorhacida pelo dacrata n? 62,835 d2 & de jurho de 1968

MWEAS&:!’E;EOE TEC,.-{ETARIA GERAL DOS CURSOS ~
Certificavs be Conclugao

CERTIFICAMOS, a pedido da parte interessada e para os devidos fins, que

Pablo Sabadin Chaves

brasileiro, portador da cédula de identidade N® 3065066304, expedida pela Secretaria da Justica e da Seguranca do(e) Rio
Grande do Sul, nascido no dia 2 de dezembro de 1981, natural de Soledade, Estado do(e) Rio Grande do Sul, concluiu o
Cursa de Direito, desta Universidade, reconhecido pelo Decreto n® 45.607, de 24/03/59, publicado no Diario Oficial da
Unido de 05/05/59 ¢ renovado pela Portaria/MEC n° 1.843, de 27/12/1999, publicada no Didrio Oficial da Unido de

29/12/1999, tendo colado grau em 23 de dezembro de 2004

Ceriificamos, ontrossim, que o Diploma encontra-se em tramitacdo, para o devide registro neste institnigdo,

Secretaria Geral dos Cursos da Universidade de Passo Fundo, 12 de Janeiro de 2005.

Y
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Secrétario Geral dos Cursos Seterde Certificags
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Mostre 2o seu movo campanheiro o8 paripos que o cercarn
no trabalhu.

Cada acidente € uma ligdosque deve ser apreciada, para
cvitar maiores desgragas.

Todo 0 acidente em ni7ia causa que € preciso ser pesquis
suda, para evitar a sua r:pcn;&}:.

Se voed for acidentadd, precure logo o socorro médice
adequado, Nio deixe que’ “entendidos’ € “curiosas” cons
corram pare 0 agravamentdde sua lesio.

Se voct nio € clewricis, nho sc meia 2 fazer servigos de
cletricidade. ES

Procure o socarre médive imediato, se voct {or v[tima deo
um acidents, amanhi se1d warde Jemais.

As miquinas nio respeitam ninpuém; mas vock deve res-
peitd-las,

Atcnda 35 recomendagdes dos Membros da CIPA e de
seus mastres ¢ chefes.

Conhega sempfc s regras de sepuranga da seio onde vo-
& yabalha,

Convena ¢ discussao no rabalhe predispdem 3 acidenles
pela desateng o, ]

Leia ¢ reflita sempre os ensinamenios contidos nos canta-
e ¢ avisos sobre prevengio de acidentes,

Os antis, pulseiras, gravatas ¢ mangas compridas ndo fa-
2em parte do seu unaforme de trabatho,

Mantenha sempre as guardas protetoras das méquinas nos
devides ugares.

Pare 2 m&quina guando tiver que conserid-la ou lubrificd-

la.
Habitwe-sc a trabalhar protegido contra os acadentes. Usc
couipamenos de protegio adequados & seu serviga.

Conbega o muneja dos extinlores ¢ demais disposilivos de
combate ao foge cxisientes em scu local de wabalho, Vool

pode ter necessidade de usd-los algum dia.
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Planming Databases Scrvice Level Agrecments
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Abstract,  The Service Orienlal Architectnre (SCAY has bueome s pattern lor managing business transpetwms thromgh
distributed services. nsnally 2appor led by thind-poa (v providers, D the SON woaddl Service Leved Aprecmems (SLA o
ise] Vo establish Che sequiveinonts Tetween enstainess atad providers, Anang the elinses apreod in 51 are those related
wil halatabiases exeention time, which have direel reladionship wille fhe overall web goevices poerformanee, However, Lhe
Iiph varinhality, typicsl of the SOA coviromments, makes ditfienll the neggol atian of an appropiate SLA Uil conld he
sactions are justilioad v anticipad e puessilale

cunranteed i practice, Phs, cfDrts 1o praslict the goadity of SOA-hasel ern
prabdems that temd to arise ad rimstieme, distorbme the 304 clanses, T rhis aeticle we propase o saonkation naoeaeling
approach, basml on stochastic Petni nels, for perfomnonee evaluation of dalabaaes vequesis in dara-indensice Lasiness
applications. Thvough onr propasal il is possible to peediet she resoorees consumplion smel perfornmmers dege bl ion of
clatabinses, wpon the variation af the workload Tevels, bath al desigi-tine ad nslivme, A cnse stwdy was coredieted in

utaley taillestrate or contributions,
Catepories amd Sabject Deseriptors: DCLR [Software]: Povlormance  Medeting aned predicting

Ieyworeda: Datalmses, GSEPN, Perfonmanee Bvaduation, SELA complianee

I INTRODUCTION

The new patterns o the infornuitions systems are inereasingly prioritizing 1he intepration of orgs-
nizational processes and Uhe Thied partaerships enhaneenment, whicle results o distribared business
wodels. In this condext, e service-oriented avchiteetnre (SOAY has supported 1hese news pavadigins,
Concisel. SOM s an archibectare foensed v Telerogeneans environmeds, in which sollwarme conmue
nenls eonld be exeentad i platforms with distinet characteristies. Awmong, €he advanlages acdiieved
by acdapting SOA paracdigm arve conmponent. retse, interoperability, flexihilits, integradion, efe,

Within the SOA warld, the quality of sorvices (QoR) directbe elfeets e qualily of bBosinoss trans-
actions aml the relationships between enstoners and serviee providers as well [Casati et all 2003].
Usually, Serviee Level Apreaimnents (SLA) are nsed 1o establish the Tegal connnitiments bebween tlimn,
whose hreach may enlail legal peoaliies. Among the elses agreed inoa SOA-aware S1AL are those
reladed with datalases (1373) spent tinm, which aflecr the wels services overall perlornanee,

However, the Ligh variability (vpical of the SOA cnvivomuends, wakes diflienld the negotindion
ol & SLA devel that couldl, in Fael, he gnaraniesd i practice, The ratio of the laad varimion for
Isternet applications ean acliieve the ovder of S300% [Chase er al, 2000, which miakes eritieal the
challenge of managing performanee reguivememts of these systems, Moreover, in S0M 3 5 conrmion
{hal, The applications are constantly ehanping, with new serviees belng infrotaeed, npelated awd -or

Copyripght D200 Permission (o eopy withoul Tee all or pant of (e materisl pinted e JIDAE is granted prewviled 1hat
The copics are not made or slistribabed Tor commerciad advantage, and thal noliee is given thal capying is by permission
uf Lhe Socivdade Brosilein de Cormgnitagio.

Josienal of Intortbation ohed it Alanagement, Yal. 20 Noo 35, Oletobar 200050 PPaypees 0 48,
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removed [Baresi and Guines 2008] aned it is essential {0 prediet the iopaet ol these wodilications over
stre s

il agreed contracks. In practice, the designers develop the application and siress it to nae
qrlite. This approach can be expensive anud time constning. since The analyst needs an executable
version for thal, Thus, estimating SOA meirvies prior 1o develop or cluenge the physical systew, s

vssctd ial to avoid undesirabli: helhavior.

Becontly proposed allernatives suggest adopting mwodels [oe performaucee predietion in SOA-Dased
systems |1l ef ab 2007; Teixeira et al. 2010, which ecrtainly helps 1o establish some S0A clanses
[Teixeirn cloal, 2001, However, twese approaches have hasically focnsed on evalnatiog, SOA network
al welr service transactions, generalizing that the time spent by BB ogueries s implicit inte the
service perlommanee. From s SLA poinl of view it seoms o pap, sinee some elanses ean be speeifieadly
telated with DB spent tines, Morveover, Ghis imporlanl drawhack can affect areliable SOA capacity
plivining. wherris one can nol verilyv, for exinnphe, e DB peclormance degracdation insofar s the
worklosd inereases nor the spent tme by messages waiting in tuput and ontpit database Imffers,
which is connuon in data-infensive applivations.

Therefore, we propose in this work o GSPN (Generalived Stochastic Petri Nets [Marsan et al.
L]y bawsed sinmdation nueleling for estimating the perforinance of databases operations in SOA-
awitre scenarios. OQwr model analyses The resoinree consumplion and perfornenee levels degradation in
clidailinses with Lighly vavialle workloads, Then, based on these inforation it s possible to claborate.
ab waaleling time, acemnte agrecments (o be established between services eustomers aned providiers.

The sesin advantape ol our proposal. with relation 1o soother similar alternatives, is that it does oot
recutire real Hioe weastrenents nol the complete system Bopdenentation to provide wseful estitmotes,
These tnformsation are not always availabde at design thne, when a SOA capacity planning is useiul.
Tustead, our model is snpported by higher level pavsaneters, collected from the Data Base Mauagemoent
Systen (DIATS) confignration and fron a set of sionples coutaining D gueries exeentions statistics.
Fow this reason, the adoped techaalopy, structure sndzor particalar type of operalion. are trrelevand .

In ordier Lo illnstrate one approach aud analyze its acowraey, wo develop a case stndy where were
colrie e estiniated resalts against those measuread fron s evahated 113 system, pecfored e a
real SO envitomoend . The vensadinder of this avticle is organized as tollows: Section 2 deserilies souwe
reladed works; Seclion 3 iroduees the basic cuncepts of S0, SLA el GSPN; Section o presents
Lhe proposed perforianee model. Finally, Scetion 5 presents Lhe developed case study aond Section 6
thee final eonnments.

20 BELATED WORNK

Performanece Evaluation of DI svstewms lis heen explored sinee the initiad proposals of DB cedmaologies
[Fhardt il Bayer 19545 Adaus 1935). However, willy the wel advent, DB systens Tive cinbaodial
et fentnres, necessary to supply ctscrgent requircments, as pavallel med distriboted extensions JDie-
witt el Gy 1992, objeet [Kine et ol 2002] aned serviee orienlalion [Tol and Bresaum 2006), ele.
Althongh these new concepls bave playaed ao essential techinological role, evaluating 1heie performance
i diflieult dine o the variahle and data-inensive environments where they are ininersed.

In [Rangaoathan e al, 1998] 1he wnthors disewss Lhe impact ol radically dillorent worldoad levels on
the pertoranuce of DI applications ad bow it becotues an inportant couvern when it is neeessary to
provide service puaraniees. SUIL [Irompass ol al 2008] foenses on to separate The requests belonging
to difftvent levels of worklonds, which allow 1o adopt particular policies when performing them,

Also. in [Linub et all 2003] s developed an approach for guarseeing DB performance levels in
highly varinble seenavios. Throupl aileveloped Lool, the anthors suggest to retatn sual divert trins-
actions (hat could zaturate the system and ecanse perfornanee loss, Uhos, they avoid vielaing the

agrevd serviee clionses.

Jomtigl of Tnlongewlion wied Dol AManagement, Vol 20 Noo 38, O Lober 2011
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Tn [Schraeder e all 2006, the artthors develop the famework EORS (External Quens Managrment
System), that acts externally to the Y sestemy filering the arvival of THI veriests and socsehednaling
where and when eacli transielion is dispatehed to 1he DBNSD Among the benelils provided Ty the
EQMS. is the possibility of Iabeling requests hefore (heir execution, composing clagses of shnilar
Lsmsactions fo e perforanal according (o QoS rates and or priovities polices,

In fact. the exisient proposals seem elfective for deading with DI (ransactions in their real envi-
ronment, estimating sl improviog their gualitative metrics, However, specially when inderacting
wilh service partnerships, the business managers neeed 1o be aware on fle capacity plamving and S1A
negotintion ssies. Usnally, these information are reguired st desigi-time, in order Lo compeose STLA
vhimses, Then, mast of the existent allternatives for 1 perforpames evaluation, allthongh efficiont.

it be useless lor this parpose,

An oplion to cover Lhese gaps is e adopling analyiic models, Ty [Tomov et al, 20000], for exangle,
the authors snggest adopling a qneacing networks approneh for DB response thne estiwation. The DB
exceulion time is estimaled by mapping DB gueries according (o patlerns ol resonree consmmplion,
Mreanwhile, guene thoes are predicted tlrongh using hewistic ndes |[Zhon et sl T997]0 Similidy,
[Czman e sl 2000] develop an approach o evalnate aopartienlar DH desion before i inpleweatation.
T [ty these proposals seem closed with ours, sinee are focused oo predictive onpanizational sagppeet

Hiswever, analytic mndels are shown to he predominsntly deterministie, which does nol ofien mateh
the characteristios of (e real wely enviromnents | Teixeira et al, 2000)0 Moreover they e e inllexible
when adopling dilferent prabability digiribation, in oeder to vaviate e modeled svsteme behavior
S their aceuracy can T deprided when representing queues times,

The preoblea is thal,in peactice. there is no prodictalde exeentiou patterns for distribnted wels trans-
achions aned, certainly, it makes eritical any vpe of performance estimation |[Nicola and Jarke 2000]
Therefore, one can dmagine bow difliendr is provisioning storage resoneees (o ensure That doplalsese
gneries will excente cnongh quickly at will not delay the process mere than the expected [Teiss aned
Kanungo 2005). In this sense, we sipgest thal o stochastic sienulation approaels ean absorh most al
{hese drawhacls and, as we shabl deseribe, iU ean be powerful from o SLA planning point of vies:,

A PRELTIMTNANRTES

In this section we present the general concepts associieted with the SOA paracdigin, topleoaend s ion ol
eolitionship between SOA nsers. highlighting (e lepal clinses usuidly aereed among Chew, psaard icularly
these related with DD performarce guaraulees.

[ order to provide o way for aprove the SOA conlracts pegoliation. wie alsa introditee the 1eeh-
nical fouaedation nsed fov that, In partienlie, we briclly deseribe GREPN aned prolability distribntions
concepls, essentials to develop the proposed model for DB performmnee evaluad ion,

Jo1 SOA and Related Coneepts

SOA coerges as a new parvadiem {or inforiation plaouing aod husiness processes inlegradion. SON s
nol o taol, bk prineiples or concepts. This arebitectare i=odefined on the hasis of three fundaneal
technical coneepts [Josuliis 2008]. as (ollows:

Fimclionalily as services: serviee i a SOA olewenl thed operates indepemndent s froan the other
companends of he svstem. Usually, o services receives ote oF more reguests, provesses tham, anld
redurns its condrilmetions, thraugh an iderlace;

Entarprise Service Bus (ESD); is the infrastructure that, provides inleroperihilite betwern «if-
ferent distribuled svstems aml seeviees, Froon aomare preacticnd perspective, the BST van B anedersiood
as st ean by which a elivod invokes one or morve services provided Ty suppliers;

Journal of Tnfovmation amd Dabe Masgaemaent, Vol Noo 3, Getoler 201001
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Looase coupling: by loeusing on large distributed systems, SOA supports the veduction ol depen
denee between serviees, avolding that a ailnre or maintenaee affects significantly other services,

The most widely used Taigitage T SOA svstes otchestrations is BEEL |Oasis 20010 Throngh
sitnple primilives and acdisirilded et are, RPEL provides Gualities for ovehestrating wodern Insioess
bopie How, whete complex operidions are supported by westiog hasic activitivs, The Disic stretoures
of BPEL arve fpoake, Receive, Assign, Woit ol Reply The composite siructices involve Sequence, i,
Piek, Repeatlintil While, Forldach andd Flow.,

T the SOA workd, the serviee conpitineuts between enstonmiers wiud providers are expressed by
conlracts, known as Seeviee Level Agrevinents (SLAY [Stienc et alo 2000]0 A BLA cxprosses responsi-
Lilities amd vights with vespeet ta QoS levels, such as bul not lHimiled o response tore, avadlability,
cestete, [Pinheiro 2009)0 10 slso foresees the penalties for The cases where the quality fatls helow the
preenuisedd standant [Raibulel anl Massarelli 2005].

One can anagine how dillienh is 1o dG this wepe of commitment, when dealing, withh Lighly
wirinble environments, as 15 Che ense ol the SOA seeniios. Sneecssind examples have heen achioved
Ly sulopting predictive models Lo sapport the SEA planning for network and webs serviee ransactions,
Hore, we sugpest an approach that Lelps 1o define SLA clanses for SOA databases performanes, which
i ddisregarded Dy the existent alternalives. Belore that, however, i s essential to clanify e main
comeepts relaled with our proposal. ike those prescoted in the following.

B Genernlived Stochastio Petel Ners - GSPN

Aoy, the severad extensions of the Pefod Nets, e Gined ones [ATerlin and Farler 1976: Murala 1989]
are shown (o he powerind for the modeling of tine-dependent process, as connuinication prolocals,
systetns performance, hardware design and so an.

For the vases where the exploved Gunead processes deniand a0 non-deferministic representadiong, an
eflicient alteruative is to wlopl GSI'N (Generalived Stochastie Petei Nets [Marsan et al. TOO5]) ex-
tenstons, which assoeile tineed and vwon-thned {innnediate) tronsitions, inoa way thad the time s
represemted {hroogh random variables [Alarsan e all 1984],

The GSPN are extensively nsed, sprecially for systens perfornmnee evalnations sinee, infhase cises,
the amadvaed helaviors are wdarally stochastic, The model proposed o this work, was built ol
sitnnlice] throngly GSPN strnctires. Alternid ively. extensions Hke CTN - Colonred Pegri Neis [lensen
1907] conll be consillered. However, CUN cxpress the time throngh integer values, hadiod diveerly
in the mealel, by chie desipner, Meannwhile, in GSPN it is iuplicit into continnons vaviahles, which is
mteh wore eflicient and nseful.

In a0 GSPN steactore, Lhese variables are represented by tiveal transivions, with exponentinl dis-
tribation. Nevertheless, there may e modeling sibuations that require represenling non exponend ial
Todiaviors, Thas, 105 essentind (o diseuss Che main distribntions that aosmdom variable con assimoe. Tn
the GSI'N ticalel, i is represented by eombining arrangements of exponentinl transilions, as discossed
in the following,

3.3 Preobability hass Fouetions - PAP

Assindng a diserete scope, a Probalility Aass Punetion (PME) is a stochastic fetion thit s
etitles eachl randons variable with caels one of its possibly sssumeed vadues (Cissaodris el Bafortunoe
2008, Joie E9OI]0 Awouy The most conunon distributions arve the Binomial, Geometrie, Poisson, Er-
Ling, Vypar-ex ponential, Ny po-exponential sond Exponential. whoere the Bast four mentioned ones, are
depicted in Fig, | [Desrochors aml AUJuar 1295].

In the Tollowing, we briefly disenss cacll of theny, nsing average (7o) ad standind deviadion (@)

Jonrnal of Infenmation il Tk Manpgement, Vol 2, Noo 3, Ootober 2001
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Exponenual

o 94?%5

Erlang

Hyper-exponential (c) Hypo-expeonential

[Fig, 1. Fxmngde of Probability Disiribatious

arantelors Lo characterize Then,
}

A0 Frponential. This disiribulion s indieated T situations where:

!
Lo )
iT

In GSPN. pepresenting an exponeatial distribntion veguives assigning g as the femporal parameter

(A} for o tinme] transiiion.

B2 Hyper-Eeponendiol. Tt is conmuonly nusedin a bebavioval situation whers

< |

It
T

Tz, o GSEN Hyper-Esponentinl strelure reecives 1he Tollowing paranweters:

2t '.sz
A = — o Pl =T
(p? +0?) {1 +a?)

To = | - ry.

$.00% Eeang, Lrlang cansisls g special ease of an exponential distrilition, that s Triggereed
several times, Usiaally an Brlang is adopted for the cases whose Behavior is charaeterized D

B g,
T

(7

The paratncters of this distribulions are as lollows:

_E'.’. -
‘1'(6.)r A_L J

300 Hypo-erpopentind. Uhis distribution is parfealarly iportant for this work, sinee it is nsed e
conduet Lhe ease stadve A Thypoeexponential distribution is normally adopted to represent behaviors

wliere;

lis parametors are olitained secording 1o the flliwing equations:

R |

F s mmj

(2Y ~1<a<({t): iy =

bl

LU
Ay =

Tk \,."'r(", + §)ert — "!13.

Jourtad of Tnformation aml e Aanagemnent. Vol 2, WNoo S axtoler 2001
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i, 20 Fypical SOA Process Interaction

As can be seen. ol Ivposexsponential finetion matehes Exponentialaosl Falang disivibations. Ohserve
that, Ay represenls an exponential approximation, while Ay maps an Erlang distribtion, sinee the
paraneter s used as o serpencer of Exponential iriggers,

10 DATABASES PERFORMANCE AODIL

I'his section deseriles our proposal for madeling and perlonnanee evaluation of DI pecforming in
Service-oriented cnvirommenls, We ae considering tlus How ol vequests sinee Cheie sbeparture from the
wiebs service to 1 Tee D server, nolil i vesponse s received haek, by the wely service, Alceratively.
additional analysis of The SOA proeess conld be associaled 1o the present proposal, covering netwock
links, orebestrations engine il web service evalnations |Teiseiva el al. 2000 2010,

The sequence disgram presented in Fie. 2 ddent ifes one workspace withio o SOA-qware secmrio,
| R S

is nsed Lo compose packages sent from remote users 1o a BPEL server. After

Uisnally, aowed interfic
received, the wessapes are orehestrated Ly the BPEL™S engive, that invokes several distribnred W
Herativelv, natil o response he sent to regquestors. Usnally, wely services operations veguire dad adsses
teatsaciions (in hald), whose perforimance evaluation is aar goal.

Based o the scenarvio from Figs 2, we ldeniity which ranks of activities and devices ave sesponsilibe
feor Ve coansumplion by o P Cransaelion, socel thal the following delays are considered:

Bidlering: i is vesponsible for storing messages, belore atel aflter the DB exeention:

Farsing: eorrespomls 1o (e stage of valillation, syotactical and sewantical. of the gneries received
ten processing info DI server:

Iseeulion: consisis in Ao perform Che validated code. This stage invelves accessing the diti rela-
tions, buililing a packige Hhat answers cach request.

Frone astochastic poind of view, Cavsg ool Freeutfion stages conlld he cvaluate together, since the
targest portion of tie is conswaed Dy the "excention® rank. Heonce, in Fig, 3 wae prosent the proaposced
senersid strvcture oauap the (emnporal bebavior of DI tawesactions. The woodels bailding canbubics
the GSPN (Generalized Slochastie Petri Nets) foemaliso as anadeling technigue and composilion rmles
among Thene, T, it can be stolated thrangly specilie tools (eags TimeNoe |[Zimnermann 204 1))

aned prevfornaney metrees can b ol aioed.

Table T presents the main notation for the wodel, Timely, we shall discuss how o assipn the

coarrespondent parameters (see in Subsection 1L1),

Journal of Infornution and Dot Moungement, Vol 8, Noo 3, October 31011
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Start Point

Exit Point

Qo

L/
e Case (ii)

@"‘ (i) IF (#Ri < GetRi) ;: @ ELSE GetRi
i, Ri< GelRi): 0 ELSE 1
LLET (e ) Lo
Fig, 3. DProposed GSPN strectore for Databases Darfoummnes Faalnat ion,
Table 1. NMatation for the Proposed Moddel.
( Nolation | Description
Stal, | Used anly for estitnates purposes, B holds Ghe tokens Trom tlae shart 4o the exit point:
I, Clontaing the avadlalile resourees for inpul guene {size in bvles):
Places I, Candains the avialable execulion resources {(parallel processing);
| Ciontains Lhe regnesis waiting for prncessing:
[FXE Contains the regnests 1hiat are heing procesaed;
), Clontaing 1he regquuesls after processing;
TA, Simulates the arrival of requests in the aystenn;
Transitious o, Represents Lhe DI processing Topul:
I Itepresents The DI processing oatpnd;
[T Sinmlates the process exil poind,

Let i be the inglexer of the evaloated DY Basieally, the inodel staots by fiving the fhned transition
Ty,. necording to rate /dy ) resulting frome the deluy oy o The fired requests are inseried inteoan
it guene (4, bonnded by the namber of resonvees o the place £, Aceording to the availabilily
al resonrees in the plaee W the transilion 7y, fives, inserting the request into the place S5, which
contoins the regiests had are being, exceuled i the DL Henee, the tokens remiain in S, acearding Lo
the adapted Probability Mass Puuction - PAE (prav Dlock). whose choice is supported by mensnred
DI sialisties (see Section 3), Tonely we tarn to discass the T'ME selection (Sea Saclion B

Afer peclorming, the regnests are inserted o the ontpnt quene Q02,0 which tepresents also The
maolel exit point. The supported ammber of requests in (), is coordinaled by the availabilite of
resorgees in f, place. The weiphts of inpnt and ontpat aves. hrom 1o places Il K express The
impact caused by inserting and removing resourecs in each repository. “This impact is conservalive,
thatis. the number of remaved and retaroed takens is the same, Toe ench request.

Notice that by sharing B, with QF; and Q0 places, it is passible aomaodel deadlock. Supposing, for
cxamnple, asttualion where Q7, consimes all the vesonrees from 10 After perform. the veqnests can
ol e seui ta Q. Lecanse there 35 no iore resources for thatl, For the smoe reason. 770, can ool
Irigoer reoests tosward Q7,0 Therefore, the svstem is Dloclked,

1n arder to aveid that, we assign condilions for the ares Case (3 and Case (i), Throngh Case (i)
we avoild the dewdlock by ficing ol 10, even il there 2o eonongh resoveees o 780 When ie iappens,

PSeveral DBs coudd be conearrently evaluated inoa Web Serviee Compisition

Jomnal of Information sud Dada Management Valo 2, Noo 3, Uctober 21000,
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e (i0) nssigns 1 Tor the are that leads 10 Q0 discarding definitively the request.

B AMealel Darpmerees

Iy ovder to sinmlate the propesed model, i s oecessary t fesd its gt sienetores, In the follewing,
we presentoed a practical manner Lo do Chat.

AL Podabise Quene Paremeters, Let £ be the availible resonrees for Lhe input aned outpan
DI quenes ocenpation. The marking® of £, i definel according to the bofler size, measured in the
real DI system. I praetice, cach DBRMS dedfines their own parmncters for the snonnt of ineisory
aviilalle Tor DY operntions. These paramclers arve (oxible and ean bhe echanged aceording to the sysiem
mentipenwn! eides, The wost uportant pavameters to e colleeted Trome DBAS ave:

(1) Number of dMemory Pages (VA7) (integer): refers fo the available mnber of memaory blocks
rlestined 1o serve 1w THE operations™;

(1) Size ol the Memory Pages (S82) (bytes): represents The ot of byves assigmed 1o cach NATP.

Prom Al = NAP = SATP we have the amonn of neroory (A7) available for storing inpat sl
el il messages roan ‘Lo DB system, Therefore, the marking of A0, s suel thal 40, = AL o
alddition, one neait 1o estaldish the Tmpact consed by the aves rongto B Foe Thaty) we assipn weipfos
o the arcs (o) Get _F; and () Pt R, aceonling G the mean size of exchangued messages (bytes),
stiele that:

{a) Gt N, = My, (b Pat R = My,

where Msg,, e oned M sagg, e the meaed mean size of messages avviving /departing, respectively.
v Avonm D system. Finally, {he assigned paruncters allow us 1o estimaie the 1 Quene Hesposse
Time (QITEY, thranph the Tollowing eqguation:
F2(0Q1,) 4+ £2{0003,)

A :
wheee, for [ = QU Q03 F(j) correspods (o the expeetation of tokes in the place jand A bs the
arrival rale of tequests in the DB L Observe that A, restdts Teom el ane o is the parameter of
the transition T, The QRT represents the everall time spent by messages waiting before sl adter

R =

their provessing,

112 Datebase Feecation Perameters. Modeling DB processing, oparilions encompasses reoesi s
sinee their arvival, in The 8, ploce, unti 1 hat vraosioion 160 fires, Therelore. the adopted PME nakes
part of the DB execintion modeling so o A7 Thit voentains the available resonrees for 1Y processing.
Tu the following we show how Lo calenlate these paonmelers.

A2 Resowrees for Processing, Inorder to estahilish (he moarking of K, 0L s necessaty 1o measare
the DI systend {or dts protoiype when i s nob available fod), Speeilieaily, one unst eotlia the
mwasihmnm munber of paradtel operations suppocted by the DHEL withonl eansing, goones an e systen,

Throngh pradually inereasing 1he workload level, we observe the point where the gueis appeirs
on DB systene 1 s detected by s inerease inc the vesponse time when the workloml overcotnes
the resources available lor processing. Thas, # 4 receives Lhe value ol the warkload applied befoee
absirving the first sipnals of quene. The weight of the ares Sed Koand Pet R s 1, sinee their
souree place (A, coulains reanests aod, Hierelore, each performed reguest has upact oo its resonrees

repesitory.

S s med Looreferenee e munber ol tokens inothe place p (#p € N
Harpe dagabase pages bendlits database pecformanee, nsnally decreasing 10 Lime.

lowerand o Inlovination wied Dida Management . Vol 2, Mo d, Oelober 200010
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i Digial }— " Evaluation Zone R .
!l Signature osLaA [ Contingency
W IR | Timer 1 ws
‘ Iv! Received I
Signed C17¢_ . N B Protocol? I |
; N . N . . - Print Ci ] I
Cl Packagae li N -+ Regional WS 4

Building

Mational WS e [ Unlocked

| o Invaice

Fig, 4. Achivity Diagron of Paduated Process

$.1.2.2 0 Mrocessing Nespomse Tinte, These assipned parnrneters enahle is tooestinsde the DI Pro-
eessing Response Time {TPRTY. throngl the following equation:
08 EPATE)

PRT =
A

.

where, E(S ) is the expectation of tokens in the place 5; and 2003 FY Qs the expectation of tokens
in all the places contained v the AN strocture. Finallv, A; s thee accival race of vegoests in DB
svstem £ The valne of PR represents the mnount of 1ime spend when processing, DB aperations.

1 Oocrall Dtabuse Response Thane, Vinadly, one can estimate the overall DIV Response Tine
(DBRT). ineluding gquenes and processing Lhime, according, to one ol the Tnllowing, eqguations:

F{Stat, . . .
DR = Fw‘ orerven DBRRT = QR+ PR

)
where P57l ) eontains 1he expectation of Tokens in the place 82t whicelo does not exent o funetionsl
role, bt it is nsed for storing 1he overall process expectation. Henee, the value of (0000 seans the
atnonid o Hhine spend by o DI transaciion, considering all ils execntion stages.

Swnnarizing, the peoposed DY performanee evalualion starts by receiving o set of parameters,
wit hout inelnding any evidenee of quenes As a resull, we infori the variable behavior assmned by the
M3 svslem, insolar as the workload level Inereases, For that, of conrse, tlie GSPN mnst be siimnalated.

as presented in the fallowing,

Ho CASLE STUDY

We developed o eose study i order 1o validate onre approach. For that, we explore o D system.
that wekes part ol o SOA applicetion, inplencated ot the scope of this wovrk, This appliestion
represents o reid process, arrrently used inopractice by Brazilinn government for the issaanee and Lhe
nmapemen! of elecbronic invotees, Tt was necessary to propose o own implementalion doe 1o the
impossihility of accessing the real DI from the fedeval apeney. sinee the stoverd el a are confudential,

Fven so. onr applicadion covers the wsnal BOA fealhnres, sinee ks workflow s orchestrated by using,
BPEEL lmgnage [Oansis 2011, it serviees are deploved on remole servers and inferfoced with exctornal
nsers. Throngh the World Wide Web, These users order different types ol distribntaed aperations,
senerabing i random svstem workload, The developed SOA peoeess s depicted in g 1L

Basically, Tor ench finalized sell, o eonnmercial invoiee is ansmitled in pavallel toward aoregional and
national wel serviees, Tor now, owr scope covers the regional operations, althongh i eankd involee
aclelitional wely serviees (reascn for Che notation 4, in Lhe praposed mealely, The Praduoiion -oue

Jowrnad of Tnfoemation and Data Managetnent, Vel 2, Noo 3, (hetoley 201001
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contains Lhe DI system that receives the repional transactions, Alter recording cach remil tinee and
replving o response message, the merehandises are released to transport or fransier,

Otherwise. il the reguest does nel respond Gimely, according to (e 5LA definitions. a conlingeney
aperadion is invoked. T his case. the overad] system responuse time tends to be inereased, disagreenenls
wit l1 serviee conunilment are susceptible to oceur and the data seearily is allected, sinee The vernil canee
st be petpansmitied posteriorly. Besides this, any problemo delaying the process divectly aflecrs
cusbomers aned for inspect i agencies, that nsaally are waiting for Lhe invaiees validation,

For these reasons, it s essentinl that o contractinal stracture i preventing evenbaal serviee inter-
ruptions or even delavs longer than Lhe expeeted 1o answer, delining the penalties Tor possible inger-
venlions of the contingeney solubion, By pwrovidiog juridical salility fore web clectronic transactions.
s reasonable To supply teehnologioad support for the lawyer™s minds.

Our goal, in this work, is Toensed onjuvestigating low to establish and aceomplish legal yules for
SOA DB wransactions. For the described process. we estimide the mean spenl time for receiving, a
response {ron the invoices transinitters il is degricdation insofar s the workload increases, 1t fielps
s awcggnire ok provide elechronic DI operations with QoS gierasiees. Moveover, it avoids tooadevelop
A SOA svste aed, only then, 1o observe unexpected low perfonianees, which certainly has alreacly

constned inoneyvs e, ciplivees, ete.

.1 Database Structare sd Primary Measaremaonts

SEPN
mwoelel Bt this soalel receives aosel of g paranweders, obfained from the DB systome So, Gor the
pavtienlar case, the DI stenctnre was bidlt over o Jove D8 teehnolopy !, such that the experiments
pusteriorly performed, reguire only partially its relalions, involving The following tabdes:

Wis s daterested an o estimeate the perfornumee of DB requests, throngh using the proposed G

Proafucts: contaising maore Ay 70 recards;
Mt with more than 500 records;
Hevotees: carrently, 6 inehudes more than HLOUD veccived records;

MaovTonoiees: 1L also conlains more than HLODU records,

In the sequenee, is prosented an example of & prolilem, whose solntion is aclieved Chrongly bringing
intornetion Trom Cthe DB recorded data.

Pronrest 1o oen the previowsly described DI system, anplanent o query tal velorns ol He
clicnts and Whicie vespeetioe pegolioted fnoojees, admitting e following requirnemendts:
{i) the merchandiscs were alveidy shipped;
{ii} the deadline for He pagnent is fn, o most. one e,
Besedes thes, soct the results by e wunoiee deadlin.

Ll ns asstnne Che dollowing SQL query, in order (o resolve probleny 1:

aelfeet #

frowm CLIENTS INVOICES, MOV _INVOICES, PRODICTES

whers INVOTCES. Clicnts TdCicnt - CLIENTS. alCends

and INUVOIOCES Bdlnooiers MOV_ANVOICES fnovices_ Blluvoices
e MOV INVOICES Products ldProducts PRODEITCTS TdProducct

aind INVOHCES . Shipment _ Daty i nformal cuvrent dole”

and ANUVOICES. Deadline - Toformed Lonit date for poypment’

IE Ly http://uww. oracle. com/technetwork/java/javadb

dominad of Tuformation and Bate Management, Vol 2,0 Noo b Oetolser 2001,
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Table 11, Madel Tupat Parmneters,

l Type of collectod Parametier
D3NS Conliguration Bnll‘dr_ing Procoessing
NAT SAIP T, (tes) | Ceed 18, | Pal I8, | 400, (reqy | Gl I, | Dut &,
000 | (I 1) = 4006 13) HIDGIO0 T2 22 a [ T |

atdor by INVOICES. Deadline

By the sake of convenienee, we are evalinating o single gquery. alt hongh it does nal make ditference it
consilering amere than one, Actually, by receiving aset of indtial measnrement s sned DBMS pavaetens,
issnes involviig DH technology. tvpe of poerformed operaiion. secess policies, ebes e iereleviml for
the estinmates, sinee they ave alsorhed by vach particular set of eollected parmmiciers, T enables s (o
scnevically apply o proposal over any size wnd cype of DB aned different aperadion as well, withond

1‘|1l]I[ll'(!!Ile‘llig 1fs deenray,

Then. vsing the propesed eode, we olbain the paraneters to feed e GSTN models by eolleciing 1 he
M3 statistios when auswering e meadioned guery. Throngh I eter ool an Apache soltware de-
sipiedl maindy for workload gencevation and performanee evalnation, we Tmild a tesl plan that perfonns
it repeatedly,

in JNeter, woe pradually inerease the wirkload of reguests. However, notice that the miodel inpal
pararneters, should ot inelade quene time, This s part of e dynmic systens hehavier and should e
estimated through subsequent. simnlitions. Instead. when measaring, we impose the hiphest possible
worklond level, belove observige ovidenees of guens appeaving e the systean, 10 s detected by i
pereeptible increises of the responss tine, when Uhie worklond overeome The systeans resnnrees, Tlenee,
we calleoted the parmneters presented it Table T cotplenented by hose infornmtion Geoan the DIALS,

First two cobnmms brivng the DBMS configurarion parineiers, wheve N represents the monber
of memory papes available for database operations, whose size® s defined by 54777,

Colunmms inheled Buffering, show Lhe input aue output quens resonrees, responsible Tor storing, the
databmse pegnests before and alier Their exeention, whicl is snpplicd by che parinneters presented i
Provessing colimms. For elarifying the notitions meaning. see the model deseription i Seetion L

The presenlod pavamelers are not the only ones necessary for alfowige the GRPY stenlations. A
probalsility Dmetion must He also delined. as disciussed in the Golloaving,

A

G0 Estabhishing aod Feeding the DM

Assinning, The proposed GSPN topolopy for performance evaliation of THE sestems (see Figs 3, naliee
szl ingutt and et pat meaaoey spaces {(places QF, mnl QO iedinte the aeeess 1o ihe DI cons 5,
These hidfers express the 13 estra-exeention speak fime,

Menleling (he DH3 processing tGine, however, requires 6o chiose a0 PAMIT thal better fits with the
resd svatem behavior, This decision s maade daring (he initial measoreinent<. when the wielel inpid
parmnelers are being collectd, Onee chosen. the sawe DA ean b ngedd along ol (e sinmlation
process, sitee i1 shondd stochastieally follow the ehanges of the D dvnamie belivior,

The ealenlation of an appropriate PRI, regnires (he average = poaml stamdard deviaton - a of
: B {

(e D13 veguests esponse time, Usaally, these metries are only dedined alter collecting aoset of D3

transactions, containing an cuowgh ey of sanples that allows ebserving o dendlemey tooa stationary

hehavior,

SOMeler: http://jakarta.apache. org/sita/news/nevs-2011-q3.htxl
P he e TI atoratically tunes the database page size, although it can be cluouged.

Jovrnal of Tnfoenmation and Pata Macggenen Vol 20 Noo S Ovtolier 2001
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1 ypo I thypo o

Fig. 5. Adopted Hypo-esponential disirlation

For the particubio case, Tor exawple. when Jhleter was requesting aronnd the hodeedth saonple,
it was already possible o observe aosiationary condition. Then, 1he valnes assigned tor goanl o are
thase from (a) and (b) ax below. Tguation {¢) delines how estalilishing the coefllicient of vaviation -
IT, with vesult in ()

{a) 0 = 30; () &= 1T; (e 1l = E; (ef) 11 =047,
I

Depending on the vidue assuimed T 1 one ean ddentify the appropriaied PALF that would bereer
reprosent caell 1ype ol stoclastic process. Foe the partionlar exaunple, 1= 0,47, 'heu, as disenssed i
Section 3 wheneeer 1T <2 e s sngeested adopting a Dy po-exponential disteibution. whose stnu-tane
salepieted i Fige 5 Therelore, Chis GSPPN block takes (e plice of The geay box in the inditinl model.
presented in Section | Tig, 3.

b vira~exponentinl probability Innetion matches Fxponeotial and Frlbange disteibutiows. T faer,
A vy tial probmbility Mnel tehes I n
A represents an exponential approximation, while TAg maps an Friang distribution sinee the 5
parieler is ustl as a sequencer ol Expanential Geigpers, both witly delay o, 2

Suppaorted by The lormulation discussed to Seetion 3.3 and variahles geosud o proviowsty presented.
we esiahlish the My po-exponentinl parametors, as lollows:

iyl =12 2 =24, =4

Al This moaent we have the necessary informations te proceed with the GSPN siomilad ions. provid-
ing orgarizational infurmalions and planuing SLA Tor DB transactioos, as discussed in the following,

5.3 Defining SLA elanses for DB systians

Lol as sttt sappesing wasnal siinations, Taeed when delining SLA clanses Tor SOA-hased systens,
Assinning, lor example, that it is necessary to answer the Tollowing question.

Cuesfion L For the parfecalar D13 system diseassed in this section, et Wobe o predofined workdoad
feoel of reiieests arvieing ol DB seroer (requests per secomd). Which S6A, for the DI mean response
tine, cauld be guarantecd in praction?

[ this case. ntypical range of workload levels (varinting ) is known, at the response Gues for
the DI reiests wder tliese workloads, are qnite viriables and ditfiendt to predict.

I o shnilar wey, fet ns suppose Gt oo performanee engineer s challenged o answer Ghae folloaving,
queslion, Lo llw copiauiy’s legal departinent, o order to cliborate contractnal partaership clauses,

Cuestion 2 For the saue discussed DI systen, let BT be an establishod SLA for the response Tine
(i analtise rnnrf.s'} af w perliculer DU operation. Whicl SLA, for flwe higher sappovied worfiloed, could
In: geeevesenteed in poetice, suele el He neenlioned BT s onol ceceedead?

Jonnul of Infornution and Duta Manageaeal, Val. 20 Noo 3, Qetobwr H11TL
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Talde T Ciimparison between Sinmtlated aml AMeasneed Hesponse Times
Applied Worklond Lewel (veogdaee)
[ 2] ] 1] s [ ] & o[ [ ] sa wf ao [ 1ob
Estimated Responae Thne (x)
oo Joz Joas [ a2 [od Jod Josi Joas Josa o [ L[ 207 [ 48131
Mensured Response Time (s}
o0r JoR[azo [oRs foss o foss [od ford oo 22 i ] Lao]em ]
Claseneas Porvantage betawcen Estimations and Menswrements
2% | Gion | 90% | Bt | on%, | aws [ [ oeaon [t Toass st | orosl et T T e

I this case. the service supplier is comnnitted (o deliver each request wille response Tine no less
tHim 1he ebase BT But, certainly, the BT degrades when the workloaed inerenses il i SOA L 1 s
unexpecied. Soo i i essential (o know which numiber of requests per seeomd conld be veceived Ty The
application. such that 877 s kepl on track in the SLA.

The eapabilily for answering gquestions 1 oand 2 s ane of The keys Tor elahorating realistic and safor
service contracts, I praclice, it is diflende to find ways 1o do soe Usnnllv, the perloranes engineer
witils for the systenn ioplenentation sad, then Tor historical exeenlion frees v oreder 1o sapply Those
imferiation aud, Hually, the hiwyers conld plan appropristed SEAC T really conldd take yearvse b the
follenving we present an alternative ta quickly and efliciently answer these quest ions.

Aol Maodel Stnmbitions

We ase the statistioal data from Table 11 and the PXMLE parameters previonsly diseussed, To o Teed
Hhie inpatt strictires of the GSP'N depicted in Tigs 300 As output, we detened tooestimmre the D3
virriable Dehayvior, inchuding guene ocenpation, processing, performmnee degradation anel so on when
imereasing the worklosd level of reguests. For that, we condnet, GEP'N simulations using ToieNet
tool™ [Zinunerann 2001, considering o confidence level in 93% and velative ereor of 109,

For the sake of convenionee, we establish the workload levels (in requests per seconel - reyg sec). o
L nsed diring, Che experimems. We start by applyving 1 rog see and gradontly inerense anlil selieving
LY reqg/soc. Afler that, we birn Lo increase 3 fromm 10 tac L0, mutdl 500 Finally, in ovder to verife the
aecuracy of e proposed appronch amder aomore csirene vaviability condition, we simolate the model
by applving 100 req see,

We also measure the implemented DI syvsten, awith dhe paepose of comparing, the eollected] veal
samples. against Lhe estimates provided by one model, This compartive analysis represents o woy 1o
valielate our approach. The workloads levels ased Tor stimdations aond meistirements were Hhe siae

anl the obibained results are presented in Table 1.

First Tine presents ihe workload Tevel (anmber of reguests per second ) applicd an the experiments,
which ig nehicved by propuerly varialing te delay JA, of 1l tied vransition AL o the GRTN annsdel,
Estimated ok Measured response {imes, bring the resalis aeltioved by sinmilating the proposed model
amd by mensuring the real DB svstemn, respectively,

S0 Desenssing the achicod resolts. As can be seen aceonding 1o Lhe worklond inereases, the
systemn becotnes less deterministic dne (o presence of guenes. Novertelesss the response tivaes ealoen-
Tated throngh the proposed approich, naintain their accwraey i relation to Bhe messures Likew lrom
thar real DB application, whose percentapge may e checked in the last dioe {Closcoess Denoentagre).
i, 6 helps ta graphically analyze the results from Table 111
T

TineNet - Tined Nt Eoatuntion Toeol is a soflware for The wndeling aisl analysis of stocliastio Betri nets wills non-
exponentially thistribuded fuing times.

Jonrtal of [nfovmadion ol Doda Monagement, Vol 2, Noo iy O tober 2001
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Initial comparison between Measured and Estimated Samples
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Fiestly, ler s diseuss 1he statistios oo the fiest tenr levels of workloml, which were ineresesed
individnally, A comparison between estimated and measured results, as presented i Pig. G leads
us o recogiize Lhat onr approach remains close 1o the measired sauples, whatever The existent
wariabilitv. Tor these vesults, the acenracy is on we onder of 86%. We also graphically aoalyze the
Tabile 1 s 0 whole, as shows Fig, 7.

Oue v olseeve That, even inercasing the workload, ane estistes follow e behavior of the real
mensurements, which indicates that nomore extremne vavinbility does not affect oo predictions. Tn a
peneral case, e closeness observed between measured aned eslimated resulls s an the arder of 83%,
whieh cortainly is rensonahle from o stochastic poinl of view. [t s also essential to noviee 1, for
severil tmes, (he corves Toml o intersepl Lo each other, This fact indicades thal nowhere our model

lost e dreeing, of the real svalated behidor,

5.0 Composiug 1he SLA

Cliven the SLA vequirements, defined in the sitbsection 5.3, ic is opportane to analyze the ranpe of
information available for answering the questions 1 asd 2 after oblained] the resalls frome Table 111

Far question 1. Jey us suppose that we know the mean worklow| wsually irmposed to the systean. Let,
s assne V== D0, T exsonple, s voasy Lo nete that for this workload fevel, the DB sysbemn wonld
Cake LG s 1o reply cach request, while we lave estinonted o response tine of 3842 ms Although
wie have nol provided s exact estiuastive, which was nol ane proposal, certaiuly B contvibntes Jor (e
SLA phinning sinee, in priwlice, this ddiflerence shonhl e absorbed By an wsost selopied nsrgin of
creor. Moveover, vur estinaiive & on thoes order ol 25% elosed with Lhe measured smnple;) which soeely

is stochastically arceplable,

Jonrnal of Tnferpdion and Thda Managoinent, Vob, 20 Nao, 2L U tolser 2011,
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T o ioverse way. snppose that we know The minimn eesponse Time Tor cach TH roquests, which
is elefued i SLA, s introdneed by guestion 2, So, leb ns assume S50 = 900 s, for instanee. T s
expected Lo estalilish & S1LA Tor the waxinmm snpporied workload, such that the K70 not excecded,
Acearding to the Table TTTL a0 s casy o show that § regzsee i The higher supported workload that
salisfies the assmned assumplions. The estimated mean response Lime, in this ease, s 778 s while
Lhie measured one is 830 s, with aceuracy between themn an the order of 934,

G. CONCLUSIONS

[n this arlicle, we proposed o stochastic approach Tor wanaging database service requirements, in
SOA-hased systemns, By predicting the performmuee of DT frmsactions upon the vaviation of the
workload, we pravided support Tor planning suitable SLA Tor the response time, considering o ranae
of pagsihlic arrival rates, To o inverse way, we also establishid SLA for the higliest workload supportied
by o DB system, without overcome a previonsly agreed response time,. These are only ovamiples of
possible information mined {romn owr approeach.

In order 1a illnstrate anre contribntions. we cotprred the sitnaladed results sggainst those mcisired
from a veal DY implementation, The eamparison shows thal our estimades remain ¢lose with the
ieasured sanples. whatever the existent vardability Moreover, we established two exinples of SLA
regquirenments and, based on our estimates, we identificd possible solitions for them, Woe remeinber
that these analvsis were condueled withiont vequiring real-time weasares. Flowever, by Tocusing on
representing The dynimnic system behavior, we provide support at design-time and Z2or rin-tine, whicls
coid nbutes 1o avold legal issnes witlh SLA complianen,

Mrospects of meure works aim Lo extend the performanes mindel) inserting o lineoat mechanism.
So, would be possible 1o register e T Geilare rates establishing availability wetrics, Moreover,
Iy erossing failure and perfornmnee merries, we could dizseover possible hotd leneeks delaving 10

Fransacbions, so planning struclaral npgrades, aceess policies, load halaneing and =e one.
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ESTADO DO RID GRANDE DO SUL
PREFEITURA MUNICIPAL DE SOLEDADE

SECRETARIA MUNICIPAL DA FAZENDA

ATESTADO DIE CAPACIDADE TECNICA

Alcstamos para todos os fing de direito, em especial para participagio cm
certames  licitatorios. que a pessoa juridica SCS Assessoria_¢ Consultoria _Lida.
domicibiada jumo a Rua Mario Dal Santo, n' 464, na cidade de Soledade / RS,
devidamente cadastrada junto ao CNPJ sob n” 21.129.419/0001- 18, representada pefo
scu s6ocio administrador Pablo Sabadin Chaves. devidamente cadastrade junta ao CPIF
sob n” 000.959.540-66, possui capacidade téenica pars desenvolver os servigos abaixo
relacionados, através de sua equipe 1éenica.

oA

A referida empresa. com contrate sob n" 30/2017 e adjtivos. vem exercendo
prestagiin de scrvigos de consultoria tributaria. em todos os  tributos municipais.
acompanhando o trabalhe da arrecadagio municipal. da setor de fisealizagio. analise de
documentos ¢ de processos  administrativos  {iscais.  pareceres, orientagdes  em
procedimentos fiscals. cruzamento de dados, estatisticas. ¢ em especial capacitagio dos
servidores municipais em Direito Tributario com cstudos de casos, ¢ na implantagio do
Plancjamento  Estratégico Tributdrio Municipal, enue outras  atividades  previstas
contratualmente. Também trabalhou satisfioriamente na claboragdo de minuia de
Cadigo 'I'vibutdrio Municipal com caleulos de impacto.

Atestamos ainda para todos os {ins ¢ cftitos legais que a Consultoria cumpriv
todas as exigéneins constantes do referidn contrato.

Nada consta que a desabone.

Declaramos que conforme informagdes do [BGE. o Municipio de Soledade
possui atualmente uma populagio estimadit de 31,361 habitantes.

Soledade / RS, 01 de Junho de 2018,

/

alpe Mlaan
Valeska Teloecken
Sceretdria Municipal da Fazenda
Municipio de Soledade
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