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Planning Databases Service Level Agreements
through Stochastic Petri Nets

Marcelo Teixeiral, Pablo Sabadin Chaves?

v Universidade Federal de Santa Catarina
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Abstract. The Service Oriented Architecturc (SQOA) has beeome a pattern for managing business transactions through
distribtited services, usually supported by third-party providers. In the SOA world, Service Level Agreements {SLA) are
used to establish the requirements between customers and providers. Among the clauses agreed in SLA are those related
with databases execution time, which have direct relationship with the overall web services performance. However, the
high variability, typical of the SOA environments, makes difficult the negotiation of an appropriate SLA that could be
guaranteed in practice. Thus, efforts to predict the quality of SOA-based transactions are justified by anticipate possible
problems that tend to arise at run-time, disturbing the SLA clauses. In this article we propose a simulation modeling
approach, based on stochastic Petri nets, for performance evaluation of databases requests in data-intensive business
applications. Through our proposal it is possible to predict the resources consumption and performance degradation of
databases, upon the variation of the workload levels, both at design-time and run-time. A case study was conducted in

order to itlustrate our contributions.

Categories and Subject Descriptors: D.4.8 [Software]: Performance—Modeling and prediction

Keywords: Databases, GSPN, Performance Evaluation, SLA compliance

1. INTRODUCTION

The new patterns for the informations systems are increasingly prioritizing the integration of orga-
nizational processes and the third partnerships enhancement, which results in distributed business
models. Tn this context, the service-oriented architecture (SOA) has supported these new paradigms.
Concisely, SOA is an architecture focused on heterogeneous environments, in which software compo-
nents could be executed in platforms with distinct characteristics. Among the advantages achieved
by adopting SOA paradigm are component reuse, interoperability, flexibility, integration, etc.

Within the SOA world, the quality of services (QoS) directly effects the quality of business trans-
actions and the relationships between customers and service providers as well [Casati ct al. 2003].
Usually, Service Level Agrecments (SLA) are used to establish the legal commitments between them,
whose breach may entail legal penalties. Among the clauses agreed in a SOA-aware SLA, are those
related with databases (DB) spent time, which affect the web services overall performance.

However, the high variability typical of the SOA environments, makes difficult the negotiation
of a SLA level that could, in fact, be guaranteed in practice. The ratio of the load variation for
Tnternet applications can achieve the order of 300% [Chase et al. 2001], which makes critical the
challenge of managing performance requirements of these systems. Morcover, in SOA it is common
that the applications are constantly changing, with new services being introduced, updated and/or

Copyright©2011 Permission to copy without fee all or part of the material printed in JIDM is granted provided that
the copies are not made or distributed for commercial advantage, and that notice Is given that copying is by permission

of the Sociedade Brasileira de Computagio.

Journal of Information and Data Management, Vol. 2, No. 3, October 2011, Pages 369-384.
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removed [Baresi and Guinea 2008] and it is essential to prediet the impact of these modifications over
the agreed contracts. In practice, the designers develop the application and stress it to measure its
quality. This approach can be expensive and time consuming, since the analyst needs an executable
version for that. Thus, estimating SOA metrics prior to develop or change the physical system, is
essential to avold undesirable behavior.

Recently proposed alternatives suggest adopting models for performance prediction in SOA-based
systems [Rud et al. 2007; Teixeira et al. 2010], which certainly helps to establish some SLA clauses
[Teixeira et al. 2011]. However, these approaches have basically focused on evaluating SOA network
and web service transactions, generalizing that the time spent by DB queries is implicit into the
service performance. From a SLA point of view it seems a gap, since some clauses can be specifically
related with DB spent time. Moreover, this important drawback can affect a reliable SOA capacity
planning, whereas one can not verify, for example, the DB performance degradation insofar as the
workload increascs nor the spent time by messages waiting in input and output database buffers,
which is common in data-intensive applications.

Therefore, we propose in this work a GSPN (Generalized Stochastic Petri Nets [Marsan et al.
1895]) based simulation modeling for estimating the performance of databases operations in SOA-
aware scenarios. Our model analyses the resource consumption and performance levels degradation in
databases with highly variable workloads. Then, based on these information it is possible to elaborate,
at modeling time, accurate agreements to be established between services customers and providers.

The main advantage of our proposal, with relation to another similar alternatives, is that it does not
These information are not always available at design time, when a SOA capacity planning 1s useful.
Instead, our model is supported by higher level parameters, collected from the Data Base Management
System (DBMS) configuration and from a set of samples containing DB querics exceutions statistics.

For this reason, the adopted technology, structure and/or particular type of operation, are irrelevant.

In order to illustrate our approach and analyze its accuracy, we develop a case study where were
compare the estimated results against those measured from an evaluated DB system, performed in a
real SOA environment., The remainder of this article is organized as follows: Section 2 describes some
related works; Section 3 introduces the basic concepts of SOA, SLA and GSPN; Section 4 presents
the proposed performance model. Finally, Section b presents the developed case study and Section 6
the final comments.

2. RELATED WORK

Performance Evaluation of DB systems has been explored since the initial proposals of DB technologies
jElhardt and Bayer 1984; Adams 1985]. However, with the web advent, DB systems have embodied
new features, necessary to supply emergent requirements, as parallel and distributed extensions [De-
witt and Gray 1992), object [Kim et al. 2002] and service orientation [Tok and Bressan 2006, etc.
Although these new concepts have played an essential technological role, evaluating their performance
is difficult due to the variable and data-intensive environments where they are immersed.

In [Ranganathan et al. 1998] the authors discuss the impact of radically different workload levels on
the performance of DB applications and how it becomes an important concern when it is necessary to
provide service guarantees. 5till, [lKrompass et al. 2008] focuses on to separate the requests belonging
to different levels of workloads, which allow to adopt particular policies when performing them.

Also, in [Lumb et al. 2003] is developed an approach for guaranteeing DB performance levels in
highly variable scenarios. Through a developed tool, the authors suggest to retain and divert trans-
actions that could saturate the system and cause performance loss. Thus, they avoid violating the

agreed service clauses.
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In [Schroeder et al. 2006], the authors develop the framework EQMS (Externat Queue Management
System), that acts externally to the DB system, filtering the arrival of DB requests and so scheduling
where and when each transaction is dispatched to the DBMS. Among the benefits provided by the
EQMS, is the possibility of labeling requests before their execution, composing classes of similar
transactions to be performed according to QoS rules and/or priorities polices.

In fact, the existent proposals seem effective for dealing with DB transactions in their real envi-
ronment, cstimating and improving their qualitative metrics. However, specially when interacting
with service partnerships, the business managers need to be aware on the capacity planning and SLA
negotiation issues. Usually, these information are required at design-time, in order to compose SLA
clauses. Then, most of the existent alternatives for DB performance evaluation, although efficient,
can be useless for this purpose.

An option to cover these gaps is by adopting analytic models. In [Tomov et al. 2004], for example,
the authors suggest adopting a queueing networks approach for DB response time estimation. The DB
execution time is estimated by mapping DB queries according to patterns of resource consumption.
Meanwhile, queue times are predicted through using heuristic rules [Zhou et al. 1997}, Similarly,
[Osman et al. 2010] develop an approach to evaluate a particular DB design before its implementation.
In fact, these proposals seem closed with ours, since are focused on predictive organizational support.

However, analytic models arc shown to be predominantly deterministic, which does not often match
the characteristics of the real web environments [Teixeira et al. 2010]. Moreover, they can be inflexible
when adopting different probability distribution, in order to variate the modeled system behavior.
Still, their.acc n Jo5) W ing i

The problem is that, in practice, there is no predictable execution patterns for distributed web trans-
actions and, certainly, it makes critical any type of performance estimation [Nicola and Jarke 2000].
Therefore, one can imagine how difficult is provisioning storage resources to ensure that database
queries will execute enough quickly that will not delay the process more than the expected {Reiss and
Kanungo 2005]. In this scnse, we suggest that a stochastic simulation approach can absorb most of
these drawbacks and, as we shall describe, it can be powerful from a SLA planning point of view.

3. PRELIMINARIES

In this section we present the general concepts associated with the SOA paradigm, implementation and
relationship between SOA users, highlighting the legal clauses usually agreed among them, particularly
those related with DB performance guarantees.

In order to provide a way for improve the SOA contracts negotiation, we also introduce the tech-
nical foundation used for that. In particular, we briefly describe GSPN and probability distributions
concepts, cssentials to develop the proposed model for DB performance evaluation.

3.1 SOA and Related Concepts

SOA emerges as a new paradigm for information planning and business processes integration. SOA is
not a tool, but principles or concepts. This architecture is defined on the basis of three fundamental

technical concepts [Josuttis 2008], as follows:

Functionality as services: service is a SOA clement that opcrates independently from the other
components of the system. Usually, a services receives one or more requests, processes them, and
returns its contributions, through an interface;

Enterprise Service Bus (ESB): is the infrastructure that provides interoperability between dif-
ferent distributed systems and services, From a more practical perspective, the ESD can be understood
as a mean by which a client invokes one or more services provided by suppliers;
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Loose coupling: by focusing on large distributed systems, SOA supports the reduction of dopen-
dence between services, avoiding that a failure or maintenance affects significantly other services.

The most widely used language for SOA systems orchestrations is BPEL [Oasis 2011]. Through
simple primitives and a distributed nature, BPEL provides facilities for orchestrating modern business
logic flow, whore complex operations are supported by nesting basic activities. The basic structures
of BPEL are Invoke, Receive, Assign, Wait and Reply. The composite structures involve Sequence, If,
Pick, RepeatUntil/While/ForEach and Flow.

In the SOA world, the service commitments between customers and providers are expressed by
contracts, known as Service Level Agreements (SLA) [Sturm et al. 2000]. A SLA expresses responsi-
bilities and rights with respeet to QoS levels, such as but not limited to response time, availability,
cost, ete. {Pinheiro 2009]. It also foresees the penalties for the cases where the quality falls below the
promised standard [Raibulet and Massarelli 2008]. :

One can imagine how difficult is to fulfill this type of commitment, when decaling with highly
variable environments, as is the case of the SOA scenarios. Successful examples have been achieved
by adopting predictive models to support the SLA planning for network and web service transactions.
Here, we suggest an approach that helps to define SLA clauses for SOA databases performance, which
is disregarded by the existent alternatives. Before that, however, it is essential to clarify the main
concepts related with our proposal, like those presented in the following,

3.2 Generalized Stochastic Petri Nets - GSPN

Among the several extensions of the Petri Nets, the timed ones |[Merlin and Farber 1976; Murata, 1989
are shown to be powerful for the modeling of time-dependent process, as communication protocols,
systems performance, hardware design and so on.

For the cases where the explored timed processes demand a non-deterministic representation, an
efficient alternative is to adopt GSPN {Generalized Stochastic Petri Nets [Marsan et al. 1995}) ex-
tensions, which associate timed and non-timed (immediate) transitions, in a way that the time is
represented through random variables [Marsan et al. 1984].

The GSPN are extensively used, specially for systems performance evaluations since, in these cases,
the analyzed behaviors are naturally stochastic. The model proposed in this work, was built and
simulated through GSPN structures. Alternatively, extensions like CPN - Coloured Petri Nets [Jensen
1997] could be considered. However, CPN express the time through integer values, handled directly
in the model, by the designer. Meanwhile, in GSPN it is implicit into continuous variables, which is
much more efficient and useful,

In a GSPN structure, these variables are represented by timed transitions, with exponential dis-
tribution. Nevertheless, there may be modeling situations that require representing non exponential
behaviors. Thus, it is essential to discuss the main distributions that a random variable can assume. In
the GSPN model, it is represented by combining arrangements of exponential transitions, as discussed
in the following.

3.3 Probability Mass Functions - PMF

Assuming a discrete scope, a Probability Mass Function (PMF) is a stochastic function that asso-
ciates each random variable with cach one of its possibly assumed values [Cassandras and Lafortune
2008; Jain 1991]. Among the most common distributions are the Binomial, Geometric, Poisson, Eir-
lang, Hyper-exponential, Hypo-cxponential and Exponential, where the last four mentioned ones, are
depicted in Fig. 1 [Desrochers and Al'Jaar 1995)].

In the following, we briefly discuss each of them, using average (1) and standard deviation (o)
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Fig. 1. Example of Probability Distributions

parameters to characterize them.

3.3.1 Brponentiel. This distribution is indicated for situations where:

() for a timed transition.

3.3.2 Hyper-Ezponential. It is commonly used in a behavioral situation where:
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Thus, a GSPN Hyper-Exponential structure receives the following parameters:
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L several times. Usually an Erlang is adopted for the cases whose behavior is characterized by:
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The parameters of this distributions are as follows:
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3.3.4 Hypo-exzponential. This distribution is particularly important for this work, since it is used for
conduct the case study. A Hypo-exponential distribution is normally adopted to represent behaviors
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Fig. 2. Typical SOA Process Interaction

As can be scen, a Hypo-exponential function matches Exponential and Erlang distributions. Observe
that \; represents an exponential approximation, while A; maps an Erlang distribution, since the 4
parameter is used as a sequencer of Exponential triggers.

4. DATABASES PERFORMANCE MODEL

This section describes ng a

Service-oriented environments. We are considering the flow of requests since their departure from the
web service to the DB server, until a response is received back, by the web service. Alternatively,
additional analysis of the SOA process could be associated to the present proposal, covering network
links, orchestrations engine and web service evaluations [Teixcira et al. 2009; 2010].

The sequence diagram presented in Fig. 2 identifies our workspace within a SOA-aware scenario.

Usually, a web interface is used to compose packages sent from remote users to a BPEL server. After
received, the messages are orchestrated by the BPEL's engine, that invokes several distributed W3
iteratively, until a response be sent to requestors. Usually, web services operations require databases
transactions (in bold), whose performance evaluation is our goal.

Based on the scenario from Fig. 2, we identify which ranks of activities and devices are responsible
for time consumption in a DB transaction, such that the following delays are considered:

—Buffering: it is responsible for storing messages, before and after the DB execution;

—Parsing: corresponds to the stage of validation, syntactical and semantical, of the queries received
for processing into DB server;

— Exccution: consists in to perform the validated code. This stage involves accessing the data rela-
tions, building a package that answers each request.

From a stochastic point of view, Parsing and Ezecution stages could be cvaluate together, since the
largest portion of time is consumed by the "execution” rank. Hence, in Fig. 3 we present the proposed
general structure to map the temporal behavior of DB transactions. The models building embodies
the GSPN (Generalized Stochastic Petri Nets) formalism as modeling technigue and composition rules
among them. Thus, it can be simulated through specific tools (e.g. TimeNet [Zimmermann 2011])
and performance metrics can be obtained.

Table I presents the main notation for the model. Timely, we shall discuss how to assign the
correspondent parameters {see in Subsection 4.1).
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Start Point

Exit Point

QG0

Case (if)

(i) IF (R < GeiRi) ; 0 ELSE GetRi

o (i} IF (#Ri < GetRi) : 0 ELSE 1 tOuur
Fig. 3. Proposed GSPN structure for Databases Performance Evaluation.
Table I. Notation for the Proposed Model.
Notation Description ]

E Stat; | Used only for estimates purposes. It holds the tokens from the start to the exit point; ]

g%t a0

S Countains the requests waiting for processing;
QF; Contains the requests that are being processed;
@0O; | Contains the requests after processing;

Th; Simulates the arrival of requests in the system;
Transitions | £lgy; [ Represents the DB processing Input;

tOup; | Represents the DB processing output;

fondi | Simulates the process exit point.

Let 1 be the indexer of the evaluated DB, Basically, the model starts by firing the timed transition
T\, according to rate 1/dy,, resulting from the delay dy,. The fired requests are inserted into an
input queue @f;, bounded by the number of resources in the place ;. According to the availability
of resources in the place K;, the transition £l fires, inserting the request into the place S;, which
contains the requests that are being executed in the DB. Hence, the tokens remain in S; according to
the adopted Probability Mass Function - PMF (gray block), whose choice is supported by measured
DB statistics (see Section 3). Timely we turn to discuss the PMF selection {See Section 5).

After performing, the requests are inserted into the output queue QO;, which represents also the
model exit point. The supported number of requests in QO; is coordinated by the availability of
resources in R; place. The weights of input and output arcs, {rom/to places R; and K, express the
impact caused by inserting and removing resources in cach repository. This impact is conservative,
that is, the number of removed and refurned tokens is the same, for each request.

Notice that by sharing R; with QI; and QO; places, it is possible a model deadlock. Supposing, for
example, a situation where @I; consumes all the resources from R;. After perform, the requests can
not be sent to QO0;, because there is no move resources for that. For the same reason, TA; can not
trigger requests toward QI;. Therefore, the system is blocked.

In order to avoid that, we assign conditions for the arcs Case (%) and Cuse (4i). Through Case (i)
we avoid the deadlock by firing of tOgp;, even if there is no cnough resources in ;. When it happens,

1Several DBs could be concurrently evaluated in a Web Service Composition
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Cuse (ii) assigns 0 for the arc that leads to QO;, discarding definitively the request.

4.1 Modecl Parameters

In order to simulate the proposed model, it is necessary to feed its input structures. In the following,
we presented a practical manner to do that.

4.1.1 Database Queue Parameters. Let R; be the available resources for the input and output
DB queues occupation. The marking? of R; is defined sccording to the buffer size, measured in the
real DB system. In practice, each DBMS defines their own parameters for the amount of memory
available for DB operations. These parameters are fexible and can be changed according to the system
managemernt rules. The most important parameters to be collected from DBMS are:

(1) Number of Memory Pages (NMP) (integer): refers to the available number of memory blocks

destined to serve the DB operations®;

{2) Size of the Memory Pages (SM P) (bytes): represents the amount of bytes assigned to cach NAMP.

From M = NMP « SMP, we have the amount of memory (M) available for storing input and
output messages from/to DB system. Therefore, the marking of R; is such that #R; = M. In
addition, one need to establish the impact causcd by the arcs from/to R;. For that, we assign weights
to the arcs (a) Get_R; and (b) Put_R;, according to the mean sizc of exchanged messages (bytes),

h that:

(G) £ R: == Sllarr; ( ) ul — SYdep,
where M sgorr and M sgdep are the measured mean size of messages arriving/departing, respectively,
in/from DB system. Finally, the assigned parameters allow us to estimate the DB Queue Response
Time (QRT), through the following equation:

E(QL) + E(QO:)
A

where, for § = QI;, Q0;, E() corresponds to the expectation of tokens in the place § and A; is the

arrival rate of requests in the DB 4. Observe that A; vesults from 1/dy; and d, is the parameter of

the transition TA;. The QRT represents the overall time spent by messages waiting before and after

their processing.

QRT =

)

4.1.2 Database Ezecution Parameters, Modeling DB processing operations cncompasses requests
since their arrival, in the S; place, until that transition #Qgp; fires. Therefore, the adopted PMF makes
part of the DB execution modeling so as Kj, that contains the available resources for DB processing.
In the following we show how to calculate these parameters.

4.1.2.1 Resources for Processing. In order to establish the marking of K, it is necessary to measure
the DB system (or its prototype when it is not available for). Specifically, one must collect the
maximum number of parallel operations supported by the DB, without causing queues on the system.

Through gradually increasing the workload level, we observe the point where the queue appears
on DB system. It is detected by an increase in the response time when the workload overcomes
the resources available for processing. Thus, #K; receives the value of the workload applied before
observing the first signals of queune. The weight of the arcs Get_K; and Put_K; is 1, since their
source place { K;) contains requests and, therefore, each performed request has impact 1 on its resources

repository.

2041 is yused to reference the number of tokens in the place p (#p € N).
3Large database pages benefits database performance, usually decreasing T/O time.
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Fig. 4. Activity Diagram of Evaluated Process

4.1.2.2  Processing Response Time. These assigned parameters enable us to estimate the DB Pro-
cessing Response Time (PRT), through the following equation:

prr = P8+ B(PMF)

Ag

where, F(S;) is the expectation of tokens in the place §; and E(PMF) is the expectation of tokens
in all the places contained in the PAMF structure. Finally, A; is the arrival rate of requests in DB
system 1. The value of PRT represents the amount of time spent when processing DB operations.

4.1.3  Overall Database Response Time. Finally, one can estimate the overall DB Response Time
{(DBRT), including queues and processing time, according to one of the following equations:
E{Stat;
DBRT = % or even. DBRT = QRT + PRT,
i

where E(Stal;) contains the expectation of tokens in the place Stat;, which does not exert a functional
role, but it is used for storing the overall process expectation. Hence, the value of DBRT means the
amount of time spent by a DB transaction, considering all its execution stages.

Summarizing, the proposed DB performance evaluation starts by receiving a set of parameters,
witheut including any evidence of quene. As a result, we inform the variable behavior assumed by the
DB system, insofar as the workload level increases. For that, of course, the GSPN must be simulated,

as presented in the following,

5. CASE STUDY

We developed a case study in order to validate our approach. For that, we explore a DB system,
that makes part of a SOA application, implemented into the scope of this work. This application
represents a real process, currently used in practice by Brazilian government for the issuance and the
management of electronic invoices. Tt was necessary to propose our own implementation duc to the
impossibility of accessing the real DB, from the federal agency, since the stored data are confidential,

Even so, our application covers the usual SOA features, since its workflow is orchestrated by using
BPEL language [Qasis 2011], its services are deployed on remote servers and interfaced with external
users, through the World Wide Web. Thesc users order different types of distributed operations,
generating a random system workload. The developed SOA process is depicted in Fig. 4.

Basically, for each finalized sell, a commercial inveice is transmitted in parallel toward a regional and
national web services. For now, our scope covers the regional operations, although it could involve
additional web services (reason for the notation i, in the proposed model). The Ewaluation zone
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contains the DI3 system that receives the regional transactions. Afier recording cach remittance and
replying a response message, the merchandises are released to transport or transfer.

Otherwise, if the request does not respond timely, according to the SLA definitions, a contingency
operation is invoked. In this case, the overall system response time tends to be increased, disagreements
with service commitment are susceptible to occur and the data security is affected, since the remittance
must be retransmitted postoriorly. Besides this, any problem delaying the process directly affects
customers and/or inspection agencies, that usually are waiting for the invoices validation.

For these reasons, it is essential that a contractual structure is preventing eventual service inter-
ruptions or even delays longer than the expected to answer, defining the penalties for possible inter-
ventions of the contingency solution. By providing juridical validity for web electronic transactions,
it is reasonable to supply technological support for the lawyer’s minds.

Our goal, in this work, is focused on investigating how to establish and accomplish legal rules for
SOA DB transactions. For the described process, we estimate the mean spent time for receiving a
response from the invoices transmitters and its degradation insofar as the workload increases. It helps
to acquire and provide electronic DB operations with QoS guarantecs. Moreover, it avoids to develop
a SOA system and, only then, to observe unexpected low performances, which certainly has already
consumed money, time, employees, ete.

5.1 Database Structure and Primary Measurements

pmmcular case, the DB structure was built over & Jave DB technology?, such that the expcnments
posteriorly pmfonned require only partially its relations, involving the following tables:

— Products: containing more than 700 records;

— Clients: with more than 500 records;

— Inwoices: currently, it includes more than 10.000 received records;
—Movlnvoices: it also contains more than 10.000 records.

In the sequence, is presented an example of a problem, whose solution is achieved through bringing
information from the DD recorded data.

PROBLEM 1. Given the previously described DB systemn, implement a query that returns all the
clients and their respective negotinted invoices, admitling the following requirements:
(i} the merchandises were already shipped;
(i) the deadline for the payment is in, at most, one month.
Besides this, sort the results by the invoice deadline.

Let us assume the following SQL query, in order to resolve problem 1:

select *

from CLIENTS, INVOICES, MOV_INVOICES, PRODUCTS

where INVOICES. Clients_ IdClient = CLIENTS. idClients

and INVOICES. IdInvoices = MOV_INVOICES. Invoices_IdInvoices
and MOV_INVOICES. Products_ IdProducts = PRODUCTS. IdProduct

and INVOICES. Shipment_ Date <= "Informed current date’

and INVOICES. Deadline <= "Informed Limit date for payment’

4DB Java: htip://vww.oracla.com/technetwork/java/javadb
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Table II. Model Input Parameters.
| Type of collected Parameter I

DBMS Configuration Buffering Processing
NMP SMP #R; (bytes) | Get_R; | Put_ Ry | #K; {req) | Get K; | Put_K;
1000 | 4(KB) = 4096(B) 4096000 1022 1022 2 1 1

order by INVOICES. Deadline

By the sake of convenience, we are evaluating a single query, although it does not make difference if
considering more than one. Actually, by veceiving a set of initial measurements and DBMS parameters,
issues involving DB technology, type of performed operation, access policies, etc., are irrelevant for
the cstimates, since they are absorbed by each particular set of collected parameters. It enables us to
generically apply our proposal over any size and type of DB and different operation as well, without
compromising its accuracy.

Then, using the proposed code, we obtain the parameters to feed the GSPN model, by collecting the

DB statistics when answering the mentioned query. Through JMeter tool, an Apache software de-
signed mainly for workload generation and performance evaluation, we build a test plan that performs

it. repeatedly.

In JMeter, we gradually increase the workload of requests. However, notice that the model input
par ameters, should not include queue tune This is part of the dynamm system behav101 and should be

perceptible increases of the response time, when the workload overcome the systems resources, Hence,
we collected the parameters presented in Table IT, complemented by those information from the DBMS.

First two columns bring the DBMS configuration parameters, where N M P represents the number
of memory pages available for database operations, whose size® is defined by SMP.

Columns labeled Buffering, show the input and output queue resources, responsible for storing the
database requests before and after their exccution, which is supplicd by the parameters presented in
Processing columns. For clarifying the notations meaning, see the model description in Section 4.

The presented parameters are not the only ones necessary for allowing the GSPN simulations. A
probability function must be also defined, as discussed in the following,

5.2 Establishing and Feeding the PMF

Assuming the proposed GSPN topology for performance evaluation of DB systems (see Fig. 3), notice
that input and output memory spaces (places QI; and QO;) mediate the access to the DB core 5.
These buffers express the DB extra-execution spent time.

Modeling the DB processing time, however, requires to chose a PMF that better fits with the
real system behavior, This decision is made during the initial measurements, when the model input
parameters are being collected. Omee chosen, the same PMF can be used aleng all the simulation
process, since it should stochastically follow the changes of the DB dynamic behavior.

The caleulation of an appropriate PMF, requires the average - p and standard deviation - o of
the DB requests response time. Usually, these metrics are only defined after collecting a set of DB
transactions, containing an enough number of samples that allows observing a tendency to a stationary

behavior.

5JMeter: http://jskarta.apache.org/site/nevs/news-2011-q3, htnl
SThe used DB automatically tuncs the database page size, although it can be changed.
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Fig. 5. Adopted Hypo-exponential distribution

For the particular case, for example, when JMeter was requesting around the hundredth sample,
it was already possible to observe a stationary condition. Then, the values assigned for ¢ and o are
those from (a) and {b) as below. Equation (¢} delines how establishing the coefficient of variation -

I1, with result in {d):

o

(a) = 36 ) o=17; (o) 1= %; (d) TI=0,47.

Depending on the value assumed by H, one can identify the appropriated PMF that would better
represent each type of stochastic process. For the particular example, IT = 0,47. Then, as discussed in
Section 3.3, whenever II < 1 it is suggested adopting a Hypo-exponential distribution, whose structure
is depicted in Fi herefore, this GSPN block takes the pl f the gray box in the initial model

A Hypo-exponential probability function matches Exponential and Erlang distributions. In fact,
T'A; represents an exponential approximation, while T'Ay maps an Erlang distribution, since the -y
parameter is used as a sequencer of Exponential triggers, both with delay d,2.

Supported by the formulation discussed in Section 3.3 and variables p and o previously presented,
we cstablish the Hypo-exponential parameters, as follows:

dyl =12; d)\2 = 23, ¥=23

At this moment we have the necessary informations to proceed with the GSPN simulations, provid-
ing organizational informations and planning SLA for DB transactions, as discussed in the following.

5.3 Defining SLA clauses for DB systems

Let us start supposing usual situations, faced when defining SLA clauses for SOA-based systerns.
Assuming, for example, that it is necessary to answer the following question.

Question 1: For the particular DB system discussed in this section, let W be a predefined workload
level of requests arriving ot DB server (vequests per second). Which SLA, for the DB mean response
time, could be guaranteed in practice?

In this case, a typical range of workload levels (variating W) is known, but the response times for
the DB requests under these workloads, are quite variables and difficult to predict.

In a similar way, let us suppose that a performance engineer is challenged to answer the following
question, to the company’s legal department, in order to elaborate contractual partnership clauses.

Question 2: For the same discussed DB system, let RT be an established SLA for the response time
(in milliseconds) of a particular DB operation. Which SLA, for the higher supported workload, could
be guaranteed in practice, such that the mentioned RT is not exceeded?
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Table III. Comparison between Simulated and Mceasured Response Times
Applied Workload Level (req/sec)

1] 2] 3] 4] 5] 6] 7] 8] o] ] 207 3] 40] 50] 100
Estimated Response Time (s)

0,06 ] 0,12 ] 0,18 [ 6,29 | 0,34 [ 0,41 | 0,51 | 0,65 | 0,78 | 0,04 [ 1,18 [ 1,59 [ 2,17 [ 3,84 | 8,16
Measured Response Time (s)

0,04 [ 0,08 0,20 [ 0,25 0,38 ]0,46 [ 0,56 | 0,68 [ 0,84 [ 0,92 | 1,62 [ 2,22 | 3,5 | 4,50 | 9,08

Closeness Percentage between Estimations and Measurements
62% | 67% | 80% | 86% | 90% | 89% | 90% | 97% | 93% | 98% | 73% | 72% | 62% | 85% | 90%

In this case, the service supplicr is committed to deliver each request with response time no less
than the clause BT But, certainly, the RT degrades when the workload increases and, in SOA, it is
unexpected. So, it is essential to know which number of requests per second could be received by the
application, such that BT is kept on track in the SLA.

The capability for answering questions 1 and 2 is one of the keys for elaborating realistic and safer
sarvice contracts. In practice, it is difficult to find ways to do so. Usually, the performance cngineer
waits for the system implementation and, then, for historical execution traces in order to supply those
information and, finally, the lawyers could plan appropriated SLA. It really could take years. In the
following we present an alternative to quickly and efliciently answer these questions.

We use the statistical data from Table II and the PMF parameters previously discussed, to feed
the input structures of the GSPN depicted in Fig. 3. As output, we intend to estimate the DD
variable behavior, including queue occupation, processing performance degradation and so on, when
increasing the workload level of requests. For that, we conduct GSPN simulations using TimeNet
tool” [Zimmermann 2011|, considering a confidence level in 95% and relative crror of 10%.

For the sake of convenience, we establish the workload levels (in requests per second - reg/sec), to
be used during the experiments, We start by applying I req/sec and gradually increase until achieving
10 req/scc. After that, we turn to increase it from 10 to 10, until 50. Finally, in order to verify the
accuracy of the proposed approach under a more extreme variability condition, we sirmulate the model
by applying 100 reqg/scc.

We also measure the implemented DB system, with the purpose of comparing the collected real
samples, against the estimates provided by our model. This comparative analysis represents a way to
validate our approach. The workloads levels used for simulations and measurements were the same
and the obtained results are presented in Table II1

First line presents the workload level (number of requests per second) applied on the experiments,
which is achieved by properly variating the delay dA; of the timed transition TA; in the GSPN model.
FEstimated and Measured response times, bring the results achieved by simulating the proposed model
and by measuring the real DB system, respectively.

5.4.1 Discussing the achicved results. As can be seen, according to the workload increases, the
system becomes less deterministic due to presence of queucs. Nevertheless, the response times caleu-
lated through the proposed approach, maintain their accuracy in relation to the measures taken from
the real DB application, whose percentage may be checked in the last line (Closeness Percentage).
Fig. 6 helps to graphically analyze the results from Table I1I

7 TimeNet - Timed Net Bvaluation Tool is a software for the modeling and analysis of stochastic Petri nets with non-
exponentially distributed firing times.

Journal of Information and Data Management, Vol. 2, No. 3, October 2011.



382 . M. Teixeira, P. 5. Chaves

initial comparison between Measured and Estimated Samples
o
£
13
=
=
@{
&
(=3
(=9
(%]
a
1 2 3 4 5 &8 T @ 9 0
Workioad - reg/sec EuMeasured u Estimated |
Fig. 6. Analysis of the Measured and Estimated Database Behaviors
" Prediction of Increase in Response Time
8
7
n
g
E &7
@ 4
g s
a 2
€

Workload {requestsisec) E— — heasured —»— Estimate

Fig. 7. General Closeness between Measured and Estimated Hesponse Times

Firstly, let us discuss the statistics from the first ten levels of workload, which were increased
individually. A comparison between estimated and measured resulis, as presented in Fig. 6, leads
us to recognize that our approach remains close to the measured samples, whatever the existent
variability. For these results, the accuracy is on the order of 86%. We also graphically analyze the
Table 11T as a whole, as shows Fig. 7.

One can observe that, even increasing the workload, our estimates follow the behavior of the real
measurements, which indicates that a more extreme variability does not affect our predictions. In a
general case, the closeness observed between measured and estimated results is on the order of 83%,
which certainly is reasonable from a stochastic point of view, It is also essential to notice that, for
several times, the curves tend to intercept to each other, This fact indicates that nowhere cur model
lost the tracing of the real evaluated behavior.

5.5 Composing the SLA

Given the SLA requirements, defined in the subsection 5.3, it is opportune to analyze the range of
information available for answering the questions 1 and 2, after obtained the results from Table II1.

For question 1, let us suppose that we know the mean workload usually imposed to the system. Let
us assume W = 50, for cxample. It is casy to note that for this workload level, the DB system would
take 4436 ms to reply cach request, while we have estimated a response time of 3842 ms. Although
we have not provided an exact estimative, which was not our proposal, certainly it contributes for the
SLA planning since, in practice, this difference should be absorbed by an usual adopted margin of
error. Morcover, our estimative is on the order of 86% closed with the measured sample, which surely

is stochastically acceptable,
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In a inverse way, suppose that we know the minimum response time for each DB requests, which
is defined in SLA, as introduced by question 2. So, let us assume BT = 900 s, for instance. It is
cxpected to establish a SLA for the maximum supported workload, such that the RT is not exceeded.
According to the Table I, it is easy to show that 9 req/sec is the higher supported workload that
satisfies the assumed assumptions. The estimated mean response time, in this case, is 778 ms while
the measured one is 835 ms, with accuracy between them on the order of 93%.

6. CONCLUSIONS

In this article, we proposed a stochastic approach for managing database service requirements, in

30A-based systems. By predicting the performance of DB transactions upon the variation of the

workload, we provided support for planning suitable SLA for the response time, considering a range
of possible arrival rates. In a inverse way, we also established SLA for the highest workload supported

by a DB system, without overcome a previously agreed response time. These are only examples of

possible information mined from our approach.

In order to illustrate our contributions, we comparced the simulated results against those measured
from a real DB implementation. The comparison shows that our estimates remain close with the
measured samples, whatever the existent variability. Moreover, we established two examples of SLA
requirements and, based on our estimates, we identified possible solutions for them. We remember
that these analysis were conducted without requiring real-time measures. However, by focusing on

=8 P

Prospects of future works aim to extend the performance model, inscrting a timeout mechanism.
So, would be possible to register the DB failure rate, establishing availability metrics. Moreover,
by crossing failure and performance metrics, we could discover possible bottlenecks delaying DB
transactions, so planning structural upgrades, access poiicies, load balancing and so one.
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PREFEITURA MUNICIPAL DE TUPANCIRETA
ESTADO DO RIO GRANDE DO SUL
SECRETARIA MUNICIPAL DA FAZENDA

ATESTADO DE CAPACIDADE TECNICA

Atestamos para todos os fins de direito, em especial para participagio em
certames licitatérios, que a pessoa juridica SCS Assessoria_e Consultoria Ltda
* domiciliada junto 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 pelo
seu sécio administrador Pablo Sabadin Chaves, devidamente cadasfrado junto ao CPF
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relacionados, através de sua equipe técnica.

A referida empresa, com contrato sob n® 141/2015 e aditivos, vem exercendo
prestagio de servigos de consultoria tributéria, em todos os tributos municipais,
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Atestamos ainda para todos os fins e efeitos legais que a Consultoria cumpriu
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Tupanciretd / RS, 11 de Maio de 2016.
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ESTADO DO RIO GRANDE DO SUL.
MUNICIPIO DE VICTOR GRAEFF

PREFEITURA MUNICIPAL DE VICTOR GRAEFF
BSTADO DO RIO GRANDEDO SUL
SECRETARIA MUNICIPAL DE ADMINISTRAGAO

ATESTADO DE CAPACIDADE TECNICA

Atestamos para todos .08 fins de direito, em especial para participago em
certames licitatorios, que a pessoa juridica SCS Assessoria_e Consultoria_ Ltda,
domiciliada junto a Ria Mario Dal Santo, n® 464, na cidade de Soledade / RS,
devidamente cadastrada junto ao CNPJ sob n° 21.129.419/0001-18, representada pelo
seu sécio administrador Pablo Sabadin Chaves, devidamente cadastrado junto. ao CPF
sob 1n° 000.959.540-66, possui capacidade técnica para desenvolver o5 servigos abaixo
relacionados, através de sua equipe téenica.

A referida empresa, com contrato sob n° 95/2017, cxerceu a prestacido de
vicos de consultoria tributaria satisfatoriamente na elaboragio de minuta de Codigo

Atestamos ainda para todos 08 Fuis e cfeitos legais que a Consultoria cumpriu
todas as exigéncias constantes do referido contrato,

Nada consta que a desabone.

Declaramos que conforme informagdes do IBGE, 0 Municipio de Vietor Graeff
possul atualmente uma populagio estimada de 3.060 habitantes.

Victor Graeff/ RS, 01 de Junho de 2018.

! sNadir Vieira
Secretario | itipal de Administragao
Municipio de Victor Graeff

Av. Josio Amann, 690 - CEP 99.350-060 - CNPJ 87.613.485/0001-77 [ ‘
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PREFEITURA MUNICIPAL DE VACARIA
ESTADO DO RIO GRANDE DO SUL
SECRETARIA MUNICIPAL DE GESTAO E FINANCAS

ATESTADQO DE CAPACIDADE TECNICA

Atestamos para todos.os fins de direito, em especial para participagio em certames
licitatérios, que a pessoa juridica SCS Assessoria e Consultoria Ltda, domiciliada junto a
Rua Mério Dal Santo, n°464, na cidade de Soledade / RS, devidamente cadastrada junto
ao CNPJ sob n® 21.129.419/0001-18, representada pelo seu sécio administrador Pablo
Sabadin Chaves, devidamente cadastrado junto ao CPF s0b n® 000.959.540-66, possui
capacidade téenica para desenvolver os servigos abaixo relacionados, através de sua

equipe téenica.

_ A referida émpresa, com contrato sob n® 55/2017, exerceu prestagdo de servigos
de consultoria tributaria, em todos os tributos municipais, acompanhando o trabalho da

]

ipal, or scalizacdo. anslise de

SR OE istus, pateueres, fitac mento de
dados, estatisticas, e em especial capacitaciio dos servidores municipais em Direito
Tributdrio com estudos de casos, & na implantagdo do Planejamento Estratégico Tributario
Municipal, enfre outras atividades previstas contratualmente. Também trabalhou
satisfatoriamente na elaboragdo de minuta de Cédigo Tributdrio Municipal com calculos

de impacto.

Atestamos ainda para todos os fins e efeitos legais que a Consultoria cumpriu todas
as exigéncias constantes do referido contrato.

Nada consta que a desabone.

Declaramos que conforme informag@es do IBGE, o Municipio de Vacaria possui
atualmente uma populagdo estimada de 65.397 habitantes.

Vacaria / RS, 01 de Junho de 2018.
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Jorge Nehm¢ de Azevedo
Secretiria Municipa] de Gestdo ¢ Financas
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Empresa: SCS' ASSESSORIAE CONSULTORIA LTDA. - ME

CNPRT: 21.126.419/0001-18
Insc. Junta Comergial: 43207675321 Data: 25/09/2014
Balango encerradc em: 31/12/2017

Folhva: D0GL

BALANCO PATRIMONIAL
Descricio Saldo Atual
CATINO L 161.005,07D
ATIVO CIRCULANTE 161.005,07D
. DISPONIBILIDADE 108,804,910
" CAIXAS 92,169,210
CATXA GERAL. 92.169,21D
. BANCOS CONTA MOVIMENTO 16,051,400
. BANCO SICREDI CfMOVTO 16.051,46D
© APLYCAGOES FINANCEIRAS 584,300
- APUCAGRO $ICREDE 134,300
CAPITALIZACAQ SICREDI 450,600
'VALORES A RECEBER 52,200,16D
_ DUPLICATAS A RECEBER 50.235,00D
.PREFEITURA DE URUGUATANA 50.235,000
o IMPOSTOS A RECUPERAR 1.965,16D
i " IRPI A RECUPERAR - 1,965,160
PASSIVO 161.005,07C
PASSIVG CIRCULANTE .156.005,07C
| DERIGAGOES A CURTO PRAZO 156.005,07C
 GBRIGAGOES TRIBUTARIAS 83.486,71C
27.399,84C

155 A RECOLHER

;. IRPJ A RECGLH
CONTRIBUICAO SOCIAL A REC
PARCELAMENTO. COFINS
PARCELAMENTO IRP)

. PARCELAMENTO CSIL -
PARCELAMENTO (5L 05-17
- PARCELAMENTO COFINS 05-17
PARCELAMENTO IRP 05-17

{': " PARCELAMENTO PIS.08-17

PARCELAMENTO COFINS 06-17
- PARCELAMENTO IRPY 06-17
PARCELAMENTO CSLL 06-17

; : | CONTAS APAGAR " - '
(. ~ LUCROS A DISPOSIGAO SOCIETARIA

PATRIMONIO LiQUIDO -

- CAPTFAL REALIZADO

. 'CAPITAL SUBSCRITO -~
CAPITAL SOCIAL

PABLO SABADIN CHAVES
Administrador
CPE: $00.959.540-66

/4 /j
Marcgmm
Req.CRG 40376

CPF: 326.551.260-68

.- 8.402,87C

8,304,57C
- 1.010,00C
856,00C
§20,80C
104,970
510,05C
430,720
396,15C
7.551,43C
8.446,49C
7.180,04C

72,518,36C
72.518,36C

5.000,00C
5.000,00C
5.000,000

5.000,06C



Empresa; $CS ASSESSORIA E CONSULTORIA LTDA. - ME
CNPJ: 21.129.418/0001-18 Felha: 0gal
Periodo: 01/01/72017 - 31/12/2017 MNiamero livrod Qoo

DEMONSTRACAO DO RESULTADC DO EXERCICIO EM 31/12/2017

Receita Operacional

HONORARTIOS RECEBIDOS 326.849,15 326.849,15
Peducoes
Pig S/ VENDAS (2.976,07)
COFINS S/ VENDAS (13.735,75)
1S5 S/ SERVIGOS {15.342,48)
CONTRIBUICAO SOCIAL 5/ VEWDAS (13.186,34)
IRPJ 5/ VENDAS {20.012,07} (66.252,71)
Receita Liguida 260.596,44
260.596,44

Lucxro Bruto

Dy 2388 Aéministrativas

S dORARIOS (875,00)
AL JIMENTACAC (1.680,33)
PUBLICIOADE E PROPAGANDA (1.100,00)
DESPESAS DIVERSAS (278,73)
EQUIPAMENTOS E SUBRIMENTOS DE INFORMATICA {2.551,44)

ESTACIONAMENTO (33,60}
A 5 : 65,59

) OSTALS e

ESTADIAS {163,00)

MATERIAL DE ESCRITCORIO {35,44)

INTERNET: {1.835,87)

COMBUSTIVETS E LUBRIFICANTES {13.367,60) (33.145,50}

Despesas Tributarias
IMPOSTOS E TAXAS DIVERSAS (152,39) {152,39)

Despesas Financeiras

JURQS PASSIVOS (1.163,21)

MULTAS DE MORR (2.533,00)

{ NESPESAS BANCARIAS (592,59)
~ I0F {61,71) 4.370,51)
Resgultado operacional liquido 222.928,064
Resultado Antes do IR 222.928, G4
- 222.828,04

LUcRO LiQUIDO DO EXERCICIO

FRBL0 GABADIN CHAVES é%g;g b A 1va
Administrador Reg.CRCRS W4 +41
cpy: 000.553.540-66 CPF: 326.551.260-68

O b 1 imanmiadn nara DTETCAN CONTARILIDADE LIDA
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BALANCO PATRIMONIAL

Entidade: SCS ASSESSORIA E CONSULTORIA LTDA. - ME

Periodo da Escrituragdo: 01/01/2017 a 31/12/2017 CNPJ: 21.129.419/0001-18
Numero de Ordem do Livra: 4

Periodo Seiecionado: 01 de Janeiro de 2017 a 31 de Dezembro de 2017

ATIVO
ATIVO CIRCULANTE
BISPONIBILIDADE
CAFXAS . .

CAIXA GERAL

BANCOS CONTA MOVIMENTO 7 7 7

BANCQ SICREDI CIMOVTO
APLICACOES FINANCEIRAS
APLICAGAQ SICREDI

CAPITALIZACAO SICREDI

VALORES A RECEBER

PREFEITURA DE URUGUAIANA

IMPOSTOS A RECUPERAR
IRPJ A RECUPERAR .
PASSIVO |
PASSIVO CIRCULANTE

OBRIGAGOES A GURTO PRAZO

OBRIGACOES TRIBUTARIAS
I5S A RECOLHER

COFINS A RECOLHER

PIS A RECOLHER

IRPJ A RECOLHER
CONTRIBUIGAQ SOCIAL A REC

PARCELAMENTO COFINS

PARCELAMENTO E-R.F’J
PARCELAMENTO CSLL

) PARCELAMENTO CSLE 05-17
PARCELAMENTO COFINS 05-17
PARCELAMENTOQ [RP.J 05-17
PARCELAMENTO PIS 06-17
PARCELAMENTO COFINS 06-17

| R 80.593,11
RS 28.392,95
R$ 20.775,21
R$ 20.775,21 o

B
R$ 870,00
R$ 620,00

R$ 250,00 ;
R$ 52.200,16 :

R$ 50.235,00
R$ 1.965,16
R$ 1.965,16

R$ 80.593,11
R$ 156.005,07
R$ 156.005,07 :

R$ 75.364,45

R$ 30.094,08

RS 11.047.36 |

| R§4.828,41

R$ 1.046,16
R$ 6.037,27

R$ 4.448,08

R$ 1.010,00

e
R$ 820,80

R$ 0,00
R$ 0,00
R$ 0,00,
R$ 0,00
R$ 0,00

RS$ 161.005,07

R$ 6.747,74
R$ 16.051,40;

R$ 75.364,45

RS$ 161.005,07
R$ 108.804,91
R$ 92.169,21 |
RS 92.169,21
RS 16.051,40.

R$ 584,30
' R$ 134,30
R$ 450,00
R$ 52.200,16

R$ 50.235,00 :
R$ 1.965,16

R$ 1.965,16 |

R$ 161.005,07

RS 83.486,71

R$ 27.380,84 |

R$ 8.402,87 .
RS 2.041,64
R$ 10.351,08
' R$8.304,57
R$ 1.010,00

RS 858,00

R$ 820,80
R$ (204,97)
RE 510,05
R$ 430,72 |
R$ 396,15

R$ 7.551,43

Este documento & parte integrante de escrituragdo cuja autenticag&o se comprova pelo recibo de niimero
D2.96.1A.E6.03.B5.7A.DF.61.04.A6.8D.B6.DB.A5.04.96.B2.46.3D-4, nos termos do Decreto n® 8.683/2016.

Este relatério foi gerado pelo Sistema Publico de Escriturago Digital ~ Sped

Versdo 5.0.2 do Visualizador Pagina1de 2



BALANCO PATRIMONIAL

Entidade: SCS ASSESSORIA E CONSULTORIA LTDA. - ME
Periodo da Escrituragdo: 01/01/2017 a 31/12/2017 CNPJ: 21.129.419/0001-18

Ndamero de Ordem do Livro: 4
Periodo Selecionado: 01 de Jansiro de 2017 a 31 de Dezembro de 2017

-Descri¢

R$ 0,00 RS 8.446,49

PARCELAMENTO IRPJ 06-17
PARCELAMENTO CSLL 06-17 ' | ~ R$000 RS 7.180,04
FORNECEDORES ' | R$ 0,00 RS 0,00
MHNET TELECOMUNICAGOES EIRELI (FILIAL) | | - R$ 0,00 ' RS 0,00
CONTAS A PAGAR ' ' RS 4527037 R$ 72.518,36
LUCROS A DISPOSIGAO SOCIETARIA - reasanoyr  R$ 7251636
[ orofREn Dt , R — e e
e S ) 5300000
it oy S
' ' R R$ 228,66 R 0,00

RESERVAS

R$ 0,00 R$ 0,00

LUCROS ACUMULADOS
R$ 0,00

RESULTADO DO EXERCICIO R$ 228,66

Este documento & parte integrante de escrituragio cuja autenticagéio se comprova pelo recibo de nimero
D2.96.1A.E6.03.B5.7A.DF.61.04.A6.BD.B6.DB.A5.D4.96.B2.46.3D-4, nos termos do Decreto n® 8.683/2016.

Este relatorio foi gerado pelo Sistema Publico de Escrituragéo Digital — Sped

Versao 5.0.2 do Visualizador Pagina2de 2
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PREFEITURA MUNICIPAL DE FELIZ
SECRETARIA MUNICIPAL DA FAZENDA

ATESTADO DE CAPACIDADE TECNICA

Atestamos para todos os fins de direito, em especial para participagiio em certames

licitatorios, que a pessoa juridica SCS Assessoria e Consultoria Ltda, domiciliada junto a

Rua Mério Dal Santo, n® 464, na cidade de Soledade / RS, devidamente cadastrada junto ao

CNPJ sob n® 21.129.419/0001-18, representada pelo sen socio administrador Pablo Sabadin

Chaves, devidamente cadastrado junto ao CPF sob n® 000.959.540-66, possui capacidade
técnica para desenvolver os servigos abaixo relacionados, através de sua equipe técnica.

A referida empresa, com contrato sob n° 044/2015, no perfodo de Maio/2015 a

Abril/2016, exerceu prestagfio de servigos de consultoria tributdria, em todos os tributos

analise de documentos e de processos administrativos fiscais, parecercs, orientagdes em
procedimentos fiscais, cruzamento de dados, estatisticas, ¢ em especial capacitagio dos
servidores municipais em Direito Tributdrio com estudos de casos, e na implantagio do

Planejamento  Estratégico Tributdrio Municipal, entre outras atividades previstas

contratualmente,

Atestamos ainda para todos os fins e efeitos legais que a Consultoria cumpriu todas as

exigéneias constantes do referido contrato,

Nada consta que a desabone,

Declaramos que conforme informagdes do IBGE, o Municipio de Feliz possui

atualmente uma populagfo estimada de 12.359 habitantes.

—~Fehiz/RS, 11 de Maio de 2016,

“&  Secretdrio Municipal da Fazenda
Municipio de Feliz

51 RUA PINHEIRO MACHADO N° 55 « CENTRO + FELIZ + RS » CEP: 85.770-000
B 51 36374200 B dzimmer@feliz.rs.gov.br



GOVERNO MUNICIPAL

Cridere dae pocsons, xassa maiie obya!

ATESTADO DE CAPACIDADE TECNICA

Atestamos para todos os fins de direito, em especial para participagio em
certames licitatdrios, que a pessoa juridica SCS_Assessoria e Consultoria Ltda,
domiciliada junto & Rua Mario Dal Santo, n® 464, na cidade de Soledade / RS,
devidamente cadastrada junto ao CNPJ sob n® 21,129.415/0601-18, representada
pelo seu sécio administrador Pablo Sabadin Chaves, devidamente cadastrado junto

_ ao CPF sob n® 000.959.540-66, possui capacidade técnica para desenvolver os
[ servigos abaixo relacionados, através de sua equipe téenica,

A referida empresa, com contrato sob n® 009/2016, vem exercendo prestagio
de servigos de consultoria tributdria, em todos os tributos municipais, acompanhando
o trabatho da arrecadagfio municipal, do setor de fiscalizag#o, andlise de documentos
¢ de processos administrativos fiscais, pareceres, orientacdes em procedimentos

municipais e
Planejamento Estratégico Tributario Municipal, entre outras atividades previstas
contratualmente.

Atestamos ainda para todos os fins e efeitos legais que a Consultoria cumpriu
todas as exigéncias constantes do referido contrato.

Nada consta que a desabone.

Declaramos que conforme informagdes do IBGE, o Municipio de Marau
possui atualmente uma populagéio estimada de 40.174 habitantes.

Marau/ RS, 11 de Maio de 2015,

P ol 5@@@
Adriana Brocco
Seeretdria Municipal de Adm., Fazenda e

Planejamento

e
o e
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PREFEITURA MUNICIPAL DE SAO GABRIEL
PALACIO PLACIDO DE CASTRO
SECRETARIA MUNICIPAL DA FAZENDA
DIRETORIA DE ARRECADACAO

ATESTADO DE CAPACIDADE TECNICA

Atestamos para todos os fins de direito, em especial para participagio em certames
licitatérios, que a pessoa juridica SCS Assessoria e Consultoria Ltda, domiciliada junto a Rua
Meirio Dal Santo, n° 464, na cidade de Soledade / RS, devidamente cadastrada junto ao CNPJ sob
n® 21.129.419/0001-18, representada pelo sen sécio administrador Pablo Sabadin Chaves,
devidamente cadastrado junto ao CPF sob n° 000.959.540-66, possui capacidade técnica para
desenvolver os servigos abaixo relacionados, através de sua equipe técnica.

A referida empresa, com contrato sob n® 023/2015 e aditivos, vem exercendo prestacio de
servigos de consultoria tributéaria, em todos os tributos municipais, acompanhando o trabalho da
arrecadagfio municipal, do setor de fiscalizaco, s de documentos e de Qrocessos _

¢statisticas, e em especial capacitag:ﬁo dos servidores municipajs em Direito Tributério com
estudos de casos, ¢ na implantagio do Planejamento Estratégico Tributario Municipal, entre outras
atividades previstas contratualmente,

Atestamos ainda para todos os fins e efeitos legais que a Consultoria cumpriu todas as
exigéncias constantes do referido contrato.

Nada consta que a desabone.
Declaramos que conforme informagdes do IBGE, o Municipio de Sdio Gabriel possui

atualmente uma populagio estimada de 62.785 habitantes.

Sdo Gabriel / RS, 11 de Maio de 2016.

Dio m“fugusto Bergamo
Secretario Municipal da Fazenda
Municipio de Sio Gabriel



ESTADO DO RIO GRANDE DO SUL
PREFEITURA MUNICIPAL DE SOLEDADE

SECRETARIA MUNICIPAL DA FAZENDA

ATESTADO DE CAPACIDADE TECNICA

Atestamos para todos os fins de direito, em especial para participagdo em
cerfames licitatorios, que a pessoa juridica SCS_Assessoria e Consultoria Ltda,
domiciliada junto 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 pelo
seu socio administrador Pablo Sabadiin Chaves, devidamente cadastrado junto ao CPF
sob n® 000.959.540-66, possui capacidade técnica para desenvolver os servicos abaixo
relacionados, através de sua equipe técnica,

A referida empresa, com contrato sob n” 30/2017 e adjtivos, vem exercendo
prestagio de servicos de consultoria tributdria, em todos os tributos municipais,
acompanhando o trabalho da arrecadagio municipal, do setor de fiscalizagio, andlise de
documentos e de processos administrativos 1" iscais, pareceres, orientacles em

Planejamento Estratégico Tr:butano Municipal, entre outras atividades previstas
contratualmente. Também trabalhou satisfatoriamente na elaboragfio de minuta de
Cadigo Tributario Municipal com célculos de impacto,

Atestamos ainda para todos os fins e efeitos legais que a Consultoria cumpriu
todas as exigéncias constantes do referido contrato,

Nada consta que a desabone.

v Declaramos que conforme informagdes do IBGE, o Municipio de Soledade
¢ possui atualmente uma populagfo estimada de 31.361 habitantes.

Soledade / RS, 0} de Jonho de 2018.

e
ol M Toeron
Valeska Teloecken
Secretaria Municipal da Fazenda

Municipio de Soledade

,f SOLEDADE
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FAO 2013 201G

Av. Jilis de Castittios, 898, Centro, CEP 99300-000, Fane,/Fas: {54) 3381,1699, £-maif: gabineteg@soledade.rs.gov.br, Site: www.soledadé.rs.gov.br



PODER JUDICIARIO

TRIBUNAL DE JUSTIGA

£ E5TABO G0 HID GRANDE DO 8L

TRIBUNAL DE JUSTICA DO ESTADO DO RIO GRANDE DO SUL
Praga Mal Deodoro, 55 - Bairro Centro - CEP 90010-908 - Porto Alegre - RS - 3° andar
www.tjrs. jus.br

CERTIDAO - CGJ-SECASEJ

CERTIFICO, atendendo pedido formulado pela parte interessada, que na comarca de
Soledade, neste Estado, ha:

1. Dois (02) CARTORIOS CIVEIS (Foro) que processam Faléncias, Concordatas e
Insolvéncias - Recuperagdo Judicial, feitos da fazenda piiblica e execugdes patrimoniais, 0s quais s&o
distribuidos pelo CARTORIO DA DISTRIBUICAO E CONTADORIA.

O 2. 0 SERVICO NOTARJAL E REGISTRAL (TN, TP, RCPJ, RTD) da sede da comarca, no
qual sdo executados os protestos de titulos ¢ documentos, independentemente de distribuicfo.

Municipio(s) Jurisdicionado(s): Barros Cassal, Fontoura Xavier, Ibirapuitd, Mormago, So
José do Herval.

O Distribuidor apto a fornecer certidao
Recuperagio Judicial sobre empresas situadas nos municipios jurisdicionados é o da comarca de
Soledade (item 1); os protestos de titulos ¢ documentos das empresas situadas nesses municipios sdo
executados no Servigo Notarial e Registral da sede da comarca (item 2) e também sdo executados, os
protestos de Barros Cassal, no Servigo Notarial ¢ Registral de BARROS CASSAL (TP, RCPN,
RCPJ, RI, RTD), os protestos de Ibirapuitd, no Servigo Notarial e Registral de IBIRAPUITA (TN,
TP, RCPJ, RCPN, RTD) e, os protestos de Mormago, no Servigo Notarial e Registral de MORMACO

(TN, TP, RCPJ, RCPN, RTD).

3

Observacdes:

A presente certiddo é confeccionada apenas com base nos registros informatizados desta
Corregedoria-Geral da Justica; somente registros consolidados até a presente data.

A conferéncia dos dados do(a) solicitante é de responsabilidade exclusiva da autoridade
recebedora.
A expedigdo é gratuita.

Secretaria da Corregedoria-Geral da Justiga do Estado do Rio Grande do Sul

Assinado eletronicamente por Rio Grande Do Sul Poder Judiciario

Confira autenticidade em https://www.tjrs.jus.bz/verificadocs, informando 0001001574145, Pagina 1/2



ESTADO DO RIQ GRANDE DO SUL

PODER JUDICIARIO
4, TRIBUNAL DE JUSTICA

DOCUMENTO ASSINADO POR DATA

RIO GRANDE DO SUL PODER JUDICIARIO 14/04/2020 09h57min

Este é um documento elefrdnico assinado digitalmente conforme Lei Federal

"a; O\.\ n® 11.419/2006 de 18/12/2006, art. 1°, pardgrafo 2°, inciso HHf.
7/ \o
% %)
é:' ‘% Para conferéncia do contetdo deste documento, acesse, na internet, o
Y v endereco hitps:/www.lirs.jus.briverificadocs e digite o seguinie

eletrdniceo
www.ifrs.jus.br

ntimero verificador: 0001001574145

DR

Pagina 2/2



dadudte, 4 e _ d'{wmfa?,@’ de 20 O

+ 4

FLots ."gk._@“.‘!_?_-.&tl L2, /

Npaicg s

——

\ / ) A PORTARIA N.° 918/02

‘Concurso Piiblico realizado pela Secretaria Municipal da Adminis

ESTADO DO RIO GRANDE DO SUL

PREFEITURA MURNICIPAL
SOLEDADE R

smn0O0TY ol NOMEIA, em Fstigio Probatério, para o
Cargo de Oficial Administrativo, ofa)
Senhor(a) PABLO SABADIN CHAVES .-

O PREFEITO MUNICIPAL DE SOLEDADE de Soledade, RS, no uso de
suas atribuiges legais, NOMEIA, em Estégio Probatério, o(a} Sr.(a) PABLO SABADIN
CHAVES, no Cargo de Oficial Administrativo P-05, Regime Estatutario, conforme Lei

¢do ¢ Planejamento,
conforme Edital n.° 05/2002 ¢ Edital de Homologagio do Resultado da Classificagdo
Final n.° 043/2002, designado(a) para ter exercicio na Secretaria Municipal da Fazenda

¢ Fiscalizacio.

GABINETE DO PREFEITO MUNICIPAL DE SOLEDADE, RS, em 12 de
dezembro de 2002. '

4 /
"HE{A0 ANGELO LODI
Prefeito Municipal de Soledade

Registrerique-se

Sccretaria Municipal da Administragéo
¢ Plangjamento
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ESTADO DO RIO GRANDE DO SUL-

PREFEITURA MUNICIPAL

SOLEDADE

PORTARIA N.° 118/05.

CONCEDE ¢ DETERMINA o pagamento de
FG-04 ao(a) servidor(a) municipal PABLO
SABADIN CHAVL 5 como Coordenador do
Setor de 1m°ox matica do Centro Administragivo.

ENG® AGR® OLAVO S. L. VALENDORFF - Prefeito Municipal de
de suas atribuictes legais, CONCEDLE ¢ DETERMINA o

pagamento de FG-04 ao(a servidor(a)
Coordenador do Setor de Informatica do Centro Administrativo, de acordo com a Let
Municipal n.° 2855/2003, que dispde sobre o Quadro Geral dos Servidores Pablicos do

Municipio de Soledade, a contar de 01.01.05.

GABINETE DO PREFEITO MUNICIPAL DE SOLEDADE, RS. em 26
de janeiro de 2005.

f\\ .

ks o ]
: g‘-. Z‘?;r RSt __/fd.:‘ t\-/*'-bur‘—JzZ
L A 5|E ENGO AGR® OLAVO $. L. VALENDORFF
%Li(& §' Prefeito Municipal de Soledade
:; 3 %“;‘ .

b3

SR

Registre-se ¢ Publique-se

A W
AGLAE T RESINHA OTTONI LUPATINI
Direl eral da Sec. Mun. de Administragdo ¢

Planejamento
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“oy
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ESTADCG DO RI0 GRANDE DO SUL

PREFEITURA MUNICIPAL

SOLEDRDE

PORTARIA N.” 150/04

AUTORIZA o servidor municipal PABLO

SABADIN CHAVES a assinar
juntamente com o Prefeito Mumnicipal.

Cheques

1VO JOSE STEIN - Prefeito Municipal em Exercicio, Soledade/RS, no uso

de suds atribuicoes legais, AU

CHAVES, Cargo de Oficial Administrativo, P-05, assinar os Cheques da Prefeitura

Municipal de Soledade, juntamente com o Sr. Prefeito, na auséncia do Tesoureiro titular,

a contfar de 02.02.04.

GABINETE DO PREFEITO MUNICIPAL DE SOLEDADE, RS, em 05

de fevereiro de 2004,

Prefeito Municipal em Exercicio

£
4

Registre-s¢ €] Publique-se

L
JOEL ORIIZ\BORGES
Sec.Muicip ld Administragfo e
Planejament

U

SEMAP-AM.
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ESTADO DO RIO GRANDE DO SUL

PREFEITURA MUNICIPAL

SOLEDADE

PORTARIA N.” 1459/04

DESIGNA o (a) servidor (a) municipal

PABLO  SABADIN CHAVES paa
desempenhar a funglo de Tesoureiro
Substituto.

SABADIN CHAVES para desempenhar a fungfio de Tesoureiro Substituto, na falta do
titular, de acordo com o artigo 41 da Lei Municipal n.° 2727/2001, a contar de 02.02.04.

GABINETE DO PREFEITO MUNICIPAL DE SOLEDADE - RS, em 05
de fevereiro de 2004,

VO JOSE STED
Prefeito Municipal em Exercicio

Registre-se

/
/ ‘{\bhque-se

JOEL ORITZ BORGES
Secretirio Munjcipal de Administragdo
& Plancjament

SEMAP-AM.

/
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ESTADO DO RIQ GRANDE ‘DO SUL

PREFEITURA MUNICIPAL

SOLEDRBE
PORTARIA N.’ 008/04

DESIGNA COMISSAQ DE
LICITAGAO.

HELIO ANGELOQ LODI — Prefeito Municipal de Soledade, RS, no uso de

suas atribuigdes legais, DESIGNA Comissdo de Licitagfo, sendo esta formada pelos

seguintes membros:

PRESID : Jorge Luiz Ruschel — Agente de Fiscalizagdo

MEMBROS: Pablo Sabadin Chaves — Oficial Administrativo
Maristela Pederiva de Oliveira — Professora Municipal

SUPLENTES: Judivan Castro Possamai — Técnico em Contabilidade

Dirce Maria Manica — Escrituraria

p\
GABINETE DO PREFEITO MUNICIPAL DE SOLEDADE, RS, em 08
de janeiro de 2004,

7 /s /
‘140 ANGELO.LODI
Prefetto Municipal de Soledade.

Registre-sefe fublique-se

JOEL ORTIZ{BQRGES
Secretario Mupicipal de Administrago
e Planejament

SEMAP-AM.
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ESTADO DO RIO GRANDE DO SUL

PREFEITURA MUNICIFPAL

SOLEBRDE

PORTARIA N.” 679/03

NOMEIA os membros do Congelho

Maunicipal de Trinsito, indicados pelo

Poder Executivo.

HELIO ANGELO LODI ~ Prefeito Municipal de Soledade, RS, no uso de
icdes legais. NOMELA ; ici '

contar de 25.08.03.

- Luiz Fernando Prates Moreira — Titular

- Pablo Sabadin Chaves — Suplente

GABINETE DO PREFEITO MUNICIPAL DE SOLEDADE, RS, em 25
de agosto de 2003,

. . /a\ "/
HEEIO ANGELO LODI
Prefeito Municipal de Soledade

Registre-se/e %Pz;biique-se
I
JOEL ORTIZIBORGES

Secretario Muhigipal de Administragio
e Planejamerit

SEMADP-AM.

—




