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RESUMO

Neste trabalho é apresentada a constru¢do de um software académico
de avaliagdo quantitativa de pacotes de rede. O software grava historicos de
pacotes de redes durante uma conexdo entre dois computadores que estéo
utilizando um mesmo servico de rede. Estes pacotes capturados séao
analisados com base em comparagdes de normas dos parametros de
qualidade de servigco QoS, como largura de banda, flutuagéo, atraso e perdas
de pacotes. Apds analisar os pacotes de redes capturados, o software
apresenta um resumo da andlise e os graficos dos parametros de QoS

calculados.

Palavras chave: redes, QoS, monitoracdo de rede, VolP, TCP/IP, UDP,

analise de servigo de redes, calculo de parametros de QoS.



ABSTRACT

In this work is presented the construction of a network package
quantitative evaluation academic software. The software records history of
network packages during a conection between two computers that are utilizing
the same network service. These captured packages are analised on the basis
of comparisons with Quality of Service standards, such as bandwidth, jitter,
delay e loses of packages. After the analysis of the captured network packages,
the software presents a summary of its analysis and the graphics of the QoS

parameters calculated.

Keywords: network, QoS, network monitoring, VolP, TCP/IP, UDP, network

service analysis, QoS parameters calculations
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1. INTRODUCAO

Até o inicio dos anos 80, a Internet estava limitada as suas raizes
académicas e as suas aplicagdes e trafego eram restritos. Pode-se citar como
exemplos de aplicacdes a transferéncia de arquivos via FTP, e-mail via SMTP
e acesso remoto e comunicagdo de terminais via TELNET* (VEGESNA, 2001).

Como estas aplicagbes mais simples exigiam menos recursos de rede
para funcionar, os requisitos de qualidade de servico ndo eram tratados na
construgcao dos caminhos de transferéncia de dados.

A importancia da qualidade de servigco foi aumentando conforme a
Internet evoluia das raizes académicas para o atual estagio popular e
comercial. O desenvolvimento de novas aplicagdes, como VOIP e
Videoconferéncia, consomem mais recursos de rede e necessitam de um
controle de trafego maior do que o usado até a década de 80 (VEGESNA,
2001).

Hoje em dia, as novas aplicagdes trafegam em redes corporativas e na
Internet, demandando cada vez mais largura de banda e disponibilidade de uso
da banda (TANENBAUM, 2003).

Por outro lado, a velocidade com que se trafega estes dados em rede,
nao tem acompanhado esta evolugido de consumo, e estas novas aplicacdes
ainda concorrem com as aplicagdées mais antigas, como, por exemplo, trafego
de arquivos e aplicagdes corporativas, banco de dados, etc. O resultado de
tudo isso € a degradagao de desempenho e congestionamento da rede.

Neste contexto, faz-se necessario 0 acompanhamento, a monitoragao e
adequacao dos parametros de QoS, tais como: flutuagdo, laténcia, largura de

banda e perdas de uma rede.

' TELNET - Protocolo de acesso remoto e comunicagao entre terminais. [TAN 89]
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1.1. Motivagéo

Atualmente, as empresas buscam, cada vez mais, reduzir custos e
agilizar seus servigos. Muitas delas tem visto na Internet uma oportunidade de
se efetuar esta reducdo de custos e agilizar o relacionamento com seus
clientes e fornecedores.

Solugdes antigas como a telefonia convencional, e viagens a servigo,
podem ser trocadas por solugcdes que tem custo menor do que os praticados
anteriormente como sites com solugdes de auto-atendimento, VolP e
videoconferéncia.

Com o custo de uma conexao simples de Internet, as empresas podem
usufruir destas solugbes, abrindo um novo leque de alternativas para
comunicacao e novos modelos de prestagao de servigos.

Se compararmos a solucéo de VolP com a telefonia convencional, pode-
se verificar que ela tem um custo mais baixo. Mas para que a solug¢ao de VolP
funcione a contento, é preciso se tomar alguns cuidados, garantindo a
qualidade do servigo ao usuario final. Para garantir tal qualidade, a rede
corporativa da empresa necessita estar adequada para o funcionamento da
solucao.

A motivacéo deste trabalho € apresentar um mecanismo que possibilite
a analise de uma rede de computadores baseado em parametros de qualidade
de servico. Utilizando estes parametros de qualidade de servico de redes,
podemos compara-los com uma norma técnica, ou parametros descritos pelo
proprio operador do sistema, e identificar os possiveis desvios. Dessa forma,
torna-se possivel tomar agdes visando a garantia de qualidade das solugdes

baseadas em redes, e consequentemente, a reducio de custos operacionais.
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1.2. Objetivo do Projeto

Este projeto concentra-se na implementacdo de um mecanismo de
avaliagdo de qualidade de servico (MAQS) para aplicagcbes em redes de
computadores. As aplicacbes demandam requisitos variados de qualidade de
servigco, o que exige uma analise especifica para cada tipo de aplicagéo,
visando a garantia de qualidade do mesmo.

A implementagao deste mecanismo é feita através de um software que
permite fazer uma estimativa dos parametros de QoS de uma determinada
rede, através da avaliagdo do trafego gerado por aplicagbes e servigos em
execucao, efetuando-se comparagdes para determinar se o desempenho da
rede esta compativel com o tipo de servigo que esta sendo utilizado.

Para o teste do mecanismo desenvolvido por este trabalho escolheu-se
uma aplicagao de rede VolIP, e os parametros de qualidade de servigo obtidos
no MAQS serdao comparados com normas técnicas desenvolvidas pelo ITU-
T(International Telecommunications Union — Telecomunications, ou
Organizagao Internacional dos padrdes de telecomunicacgoes).

E desenvolvido neste projeto, um software com dois de apoio, um para

captura de pacotes de rede e outro para analise destes pacotes capturados.
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1.3. Estrutura do Trabalho

Além do capitulo de introducdo, o trabalho foi desenvolvido nos
seguintes capitulos:

O Capitulo 2, onde sao apresentados os principais conceitos, em forma
de revisao, que serdo essenciais para o entendimento deste trabalho.

O Capitulo 3 apresenta a construgdo dos dois médulos do software
desenvolvido. Sao especificadas as tecnologias e as bibliotecas de programas
utilizadas. Este capitulo também apresenta trechos comentados do cddigo
desenvolvido.

No Capitulo 4 sdo mostrados trés estudos de caso, onde se utiliza o
software na resolucdo de um problema real, e se detalha o modo de
funcionamento do MAQS. Neste capitulo também s&o descritos os principais
resultados obtidos e as conclusées que foram observadas nos casos
estudados.

Por fim, no Capitulo 5 sdo apresentadas as consideragdes finais, as

dificuldades, as contribui¢cdes, e as sugestdes para trabalhos futuros.
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2. REDE DE COMPUTADORES E QUALIDADE DE SERVICO

Uma rede de computadores € construida para um propoésito definido.
Esta rede de computadores pode disponibilizar diversos servicos a seus
usuarios. Em uma empresa que distribui produtos, a rede de computadores
pode ter o propdsito de ligar seus diversos usuarios a um computador central,
onde sdo executados os programas administrativos da empresa, compartilhar a
conexdo da Internet, ligando os funcionarios da empresa a Internet, entre
outros servicos.

Diversos servigos disponibilizados por uma rede de computadores
necessitam de um minimo de qualidade de servigo, para que possam ser
executados de maneira satisfatoria.

Para o entendimento dos beneficios proporcionados pela qualidade de
servico € apresentado neste capitulo um estudo tedrico sobre modelos de
referéncia e protocolos de rede, demonstrando o funcionamento da
comunicacgéo de uma rede IP (Internet Protocol — Protocolo de Internet).

Faz-se, também a introducdo tedrica sobre um protocolo de
sincronizagao de reldgios de computadores, o NTP (Network Time Protocol —
Protocolo de Tempo de Rede).

Por fim, traz-se a luz também a fundamentacido de conceitos de
qualidade de servico, que viabilizam as agdes de melhora e monitoramento das
comunicagdes entre computadores em rede, possibilitando a entrega de

servigos de rede com qualidade.

2.1. Modelos de Referéncia

Neste trabalho se abordara duas das principais arquiteturas de redes: o
modelo de referéncia OSI, e o modelo de referéncia TCP/IP. A fungao desses
modelos €& padronizar a forma de comunicagdo entre computadores.
(TANENBAUM, 2003)

Nao se estudara de forma detalhada nenhum dos dois modelos, pois o

objetivo é explicar o funcionamento de uma rede de computadores de forma a
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entender a importancia da qualidade de servico em uma rede, e nao aprofundar

o seu funcionamento.

2.1.1. O modelo de referéncia OSI

O modelo OSI| (Open System Interconection — Sistema Aberto de
Interconex&o), trata de sistemas que estdo abertos a comunicagdo com outros
sistemas. Este modelo € baseado em uma proposta da ISO (International
Standards Organization — Organizacgéao Internacional de Normas) [TANO3].

O modelo tem sete camadas?, como se pode ver na figura a seguir:

. Protocolo de Aplicagdo
7 Aplicagao Aplicagio APDU
Prot lo de A ntaga w
6 | Apresentagio bkt ke o Apresentagan} PPDU
Protocolo de Secdo w
5 Segio i Segio SPDU
Protocolo de Transporte
4 Transporte Transporte TPDU
Lirites da sub-rede de comunicagio
Roteador Roteador
Rede Rede Rede Rede Pacote
Enlace de Enlace Enlace Enlace de Guadro
Dados Dados Dados Dados
Fisica Fisica Fisica Fisica hit
Host A Host B

Figura 2-1 — O modelo de Referéncia OSI (TANENBAUM, 2003)

O modelo tem como principios (TANENBAUM, 2003):

2 Camada: uma camada, ou nivel, de rede ¢ uma espécie de maquina virtual, que

oferece servigos a outras camadas da mesma rede.
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Uma camada deve ser criada onde houver necessidade de um
grau de abstracao adicional.

Cada camada deve executar uma fungao bem definida.

A funcdo de cada camada deve ser escolhida tendo em vista a
definicdo de protocolos padronizados internacionalmente.

Os limites de camadas devem ser escolhidos para minimizar o
fluxo de informacdes pelas interfaces®.

O numero de camadas deve ser grande o bastante para que
funcbes distintas nao precisem ser desnecessariamente
colocadas na mesma camada, e pequeno o suficiente para que a

arquitetura nao se torne dificil de controlar.

As camadas do modelo OSI e suas principais fungdes (TANENBAUM,

2003):

1.

Camada fisica: trata da transmissao de bits brutos por um canal
de comunicagéo.

Camada de enlace de dados: transforma um canal de
transmissao puro em uma linha que pareca livre de erros para a
camada de rede. Esta camada faz com que o transmissor divida
os dados em quadros de dados (com algumas centenas ou
milhares de bytes) e os transmita sequencialmente.

Camada de rede: controla a operagao da sub-rede. Determina o
caminho que o pacote ira percorrer da origem ao destino.

Camada de transporte: esta camada recebe os dados da camada
de secédo, e assegura que os dados chegardo corretamente ao
destino. Tem a funcao, também, de dividir os dados recebidos e
dividi-los em unidades menores ao repassa-los a camada de
rede, se for o caso.

Camada de secdo: permite que os usuarios de diferentes

maquinas de uma mesma rede estabelecam sessdes* entre eles.

% Interface: define as operacgdes e os servicos que uma camada de um modelo oferece

a outra.
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6. Camada de apresentagao: gerencia estruturas de dados abstratas
e permite a definicdo e intercambio das mesmas (exemplo:
registros bancarios).

7. Camada de aplicagdo: contém os protocolos utilizados pelos

usuarios da rede (exemplo: HTTP, FTP).

2.1.2. O modelo de referéncia TCP/IP

O modelo TCP/IP tem esse nome por se basear em dois protocolos: o
TCP (Transmission Control Protocol — Protocolo de Controle de Transmissao),
e o IP (Internet Protocol — Protocolo da Internet). Este modelo tem sua origem
na ARPANET® uma das primeiras redes de computadores de que se tem
noticia, e necessitava que varias redes com protocolos diferentes se
comunicassem.

Este € um modelo mais simples do que o modelo OSI, como se pode ver

na figura a seguir:

Aplicagdo

Transporte

Inter-redes

Hostirede

Figura 2-2 — O modelo de Referéncia TCP/IP (TANENBAUM, 2003)

Vejamos as camadas do modelo TCP/IP e suas principais fungdes
(TANENBAUM, 1989):

* Sessao: uma sessdo de rede oferece diversos servicos, como o controle de quem
deve transmitir em que momento (controle de dialogo), sincronizagéo (verificagdo periddica de
transmissdes longas para permitir o reinicio de uma transmissao interrompida, a partir do ponto
onde ela parou) [TAN 03].

> ARPANET: rede de pesquisa constituida na década de 1960 pelo Departamento de
Defesa dos EUA [TAN 89].
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1. Camada aplicagao: esta camada contém todos os protocolos de
nivel mais alto como TELNET (Protocolo de Terminal Virtual) e
FTP (Protocolo de Transferéncia de Arquivos).

2. Camada de Transporte: tem como finalidade permitir que as
entidades nos hosts de origem e destino mantenham uma
conversagao, idéntica a do modelo OSI.

3. Camada de inter-redes: tem como principal tarefa permitir que
qualquer host injete pacotes em qualquer rede e garantir que eles
trafegarao até o destino, integrando a arquitetura TCP/IP.

4. Camada host/rede: o modelo de referéncia nao especifica o que
ocorre nesta camada, exceto ao fato de que o host deve se
conectar a rede utilizando algum protocolo para que seja possivel
enviar pacotes IP. Mas esse protocolo ndo € definido e varia de

host para host e rede para rede.

2.2. Protocolos de rede

Nos primeiros projetos de redes de computadores, o software ficou em
segundo plano, sendo a principal preocupagdo o hardware. Atualmente, esta
estratégia foi abandonada, sendo o software de rede a principal preocupacgao.

Para reduzir a complexidade de um projeto de redes de computadores, a
maioria das redes € organizada em camadas ou niveis. Estas camadas s&o
colocadas umas sobre as outras. O numero dessas camadas, seus nomes e
funcdes sao diferentes em cada rede.

Mas em todas as redes o objetivo de uma camada €& oferecer servigos
para outra camada. Este método de separacdo por camadas permite que os
detalhes de implementagcao dos servigos sejam desconhecidos pelas camadas
que utilizam o servigo, sendo conhecidas somente pela camada que
implementa o servigo.

Quando os computadores se comunicam, eles se comunicam através

das camadas. Em outras palavras, a camada ‘X’ do computador ‘A’ se



19

comunica com a camada ‘X’ do computador ‘B’. As regras e convengdes desta
comunicacgao sao chamadas de protocolo. (TANENBAUM, 2003)

Neste trabalho estudaremos os protocolos IP (Internet Protocol), TCP
(Transmission Control Protocol — Protocolo de Controle de Transferéncia), UDP
(User Datagrama Protocol — Protocolo de Datagramas de Usuario) e NTP

(Network Time Protocol — Protocolo de Tempo de Rede).

2.2.1. Protocolo IP

O IP (Internet Protocol — Protocolo de Internet) € um protocolo usado
entre duas maquinas em rede para encaminhamento dos dados. Os dados
numa rede IP sdo enviados em blocos referidos como pacotes ou datagramas.

O IP oferece um servigo de datagramas nao confiavel (também chamado
de melhor esfor¢o); ou seja, ndo apresenta garantias de entrega. Os pacotes
podem chegar desordenados (comparado com outros pacotes enviados entre
0s mesmos hosts), podendo chegar duplicados, ou ainda serem perdidos por
inteiro. Quando se precisa de confiabilidade em uma aplicagcdo, esta é
adicionada na camada de transporte (camada 5 do modelo OSI), através dos
protocolos TCP ou UDP (TANENBAUM, 1989).

As principais fun¢des da acamada IP sdo (CARVALHO, 1994):

e Transporte do bloco de dados da sub-rede de origem, até a sub-
rede destino.

e Fragmentar o datagrama em datagramas menores, se a sub-rede
por onde esta passando os dados assim necessitar.

e Remontar o datagrama original a partir dos fragmentos.

e Mapeamento dos enderecos IP em fisicos e vice-versa.

2.2.2. Protocolo TCP

O TCP (Transmission Control Protocol — Protocolo de Controle de
Transferéncia) é o principal protocolo da Internet nos dias de hoje. A

versatilidade e robustez tornaram o protocolo adequado para redes globais, ja


http://pt.wikipedia.org/wiki/Rede_de_computadores
http://pt.wikipedia.org/wiki/Routing
http://pt.wikipedia.org/wiki/Internet
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que este verifica se os dados sao enviados de forma correta, na sequéncia
apropriada e sem erros pela rede (TANENBAUM, 1989).

O objetivo do TCP ¢é oferecer aos usuarios de uma rede de
computadores um servigco de transferéncia confiavel de dados, implementando
mecanismos de recuperacao de dados e minimizando o atraso de transito para
a transmissao dos dados.

O TCP é um protocolo do nivel da camada de transporte (camada 4) do
Modelo OSI e é sobre o qual assentam a maioria das aplicagdes utilizadas na
Internet, como o SSH (Secure Shell — Shell Seguro), FTP, HTTP.

Em resumo podemos destacar os seguintes servicos providos pelo
protocolo TCP:

e Multiplexacido®: suporta diversos usuarios através da utilizacdo de
portas;

e Gerenciamento da conexao: estabelece, mantém e termina uma
conexao entre os computadores de uma rede.

e Transferéncia de dados: entrega dos dados entre computadores
conectados.

e Sinalizacdo de dados urgentes: especifica e entrega os dados
prioritarios;

e Data Stream Push: obriga o envio de dados através de uma
conexao.

e Relatorio de erros.

Em uma conexdo, o protocolo TCP especifica trés fases:
estabelecimento da ligagdo, manutencéo e término de ligagéo.

O estabelecimento de conexdo permite que dois usuarios TCP ativem
uma conexao légica. Esta conexado logica € caracterizada por caracteristicas
que persistem durante toda a conexao. As caracteristicas mais importantes
sdo: nivel de seguranca e precedéncia e parametros especificados pelos dois

usuarios TCP conectados.

® A multiplexacdo é uma técnica que possibilita a transmissdo de mais de um sinal
utilizando o mesmo meio fisico. Ela pode ser: por divisdo de freqiiéncia (FDM); por divisdo de
comprimento de onda (WDM); por divisdo de tempo (TDM); por divisdo de cédigo (CDM) [TAN
03]


http://pt.wikipedia.org/wiki/Rede_de_computadores
http://pt.wikipedia.org/wiki/Camada_de_transporte
http://pt.wikipedia.org/wiki/Modelo_OSI
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O servico de manutengao de conexao faz o intercambio e o transporte
de dados entre os dois usuarios conectados. Uma terminacao de conexao pode
acontecer de duas formas: abrupta (podem ocorrer perda de dados) ou normal
(os usuarios se desconectam apos a transferéncia dos dados) (CARVALHO,
1994).

O TCP introduz o conceito de porta associado a um servigo. Assim, cada
um dos intervenientes na conex&o dispde de uma porta associada (um valor de
16 bits) que dificilmente serd o mesmo do interlocutor. Alguns servigos (que
fazem uso de protocolos especificos) sao tipicamente acessiveis em portas
fixas, que sado aqueles numerados do 1 ao 1023, como por exemplo o HTTP
com a porta 80.

O TCP usa o IP para a entrega dos datagramas a rede, e os pontos de
acesso a aplicacao sao identificados por portas acessadas por multiplexagao, o
que permite multiplas ligagdes em cada host.

O IP trata o pacote TCP como dados e nao interpreta qualquer conteudo
da mensagem do TCP, sendo que os dados TCP viajam pela rede em
datagramas IP. Os roteadores que interligam as redes apenas verificam o
cabecalho IP, quando fazem o envio dos datagramas. O TCP no destino
interpreta as mensagens do protocolo TCP. (TANENBAUM, 2003)

2.2.3. Protocolo UDP

O protocolo UDP (User Datagrama Protocol — Protocolo de Datagramas
de Usuario) da as aplicagbes acesso direto ao servico de entrega de
datagramas, como o servigco de entrega que o IP fornece. Este protocolo é
pouco confiavel, ndo sendo orientado a conexdo. Isso significa que este
protocolo ndo utiliza técnicas para confirmar que os dados chegaram ao
destino corretamente, ndo prové meios para controlar a taxa de entrega dos
pacotes de dados. Desta forma, pode-se duplicar, perder ou receber dados fora
da ordem. A aplicagdo que utiliza o protocolo UDP € que deve se preocupar
com estas caracteristicas.

O protocolo UDP prové mecanismos simples em que os processos de

cada unidade de transmissdo de dados UDP (estacdo ou host) podem usar
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para enviar mensagens a processos que estdo sendo executados em outras
estagdes. Tais processos utilizam pontos de acesso do UDP que sao
designados por "portas", que os identificam dentro da estacdo. Cada
mensagem UDP contém tanto a porta de destino quanto a de origem.

Todas as estacdes contém uma série de portas de servico identificadas
por numeros inteiros positivos. O sistema operacional de uma estacao prové
mecanismos para que 0s processos executados na prépria estagdo possam
especificar uma porta ou acessa-la. Para se comunicar com outro processo de
outra estacdo o primeiro processo necessita conhecer o endereco IP da
estacdo de destino e seu numero de porta correspondente (CARVALHO,
1994).

O UDP, tal como o TCP, usa o IP para a entrega dos dados a rede, e os
pontos de acesso a aplicacdo sao identificados por portas acessadas por
multiplexacéao, tal como acontece com o TCP, o que permite multiplas ligagdes
em cada host. (TANENBAUM, 2003)

2.3. O Protocolo NTP

Os servidores NTP (Network Time Protocol — Protocolo de Tempo de
Rede) sdo fundamentais para administracdo de redes, pois permitem a
sincronizagao dos reldgios de equipamentos em rede a partir de uma referéncia
aceita mundialmente. Estas referéncias sdo conhecidas como UTC (Universal
Time Coordinated - Coordenada de Tempo Universal).

A extensao do alcance da Internet torna a sincronizagdo do tempo
crucial para a troca de informacdes entre milhares de computadores que
operam na base “24x7”, ou seja, vinte e quatro horas por dia, sete dias por
semana. Os beneficios da utilizagdo do NTP atingem tanto usuarios quanto
administradores de rede.

Do ponto de vista da administragdo de redes, a utilizagdo do NTP
possibilita a sincronizagao automatica de todos os equipamentos conectados
em rede, ou seja, o administrador pode garantir através do servidor que todas
as maquinas da rede local estardo no mesmo horario, de forma sincronizada,

sem a necessidade de intervencdo em cada maquina cliente (RNP, 2000).
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Pelo lado dos usuarios, a sincronizagao dos relégios de computadores
pode ser vital em certas operagdes. Tomando como exemplo a mesa de
operacdes interbancarias’ de um banco. As operagdes devem ocorrer até um
determinado horario, o horario em que o mercado interbancario fecha. Se
alguma estacdo de trabalho nao estiver sincronizada, podera perder o
fechamento de alguma operagao e conseqlentemente o banco tera prejuizo.

Além disso, a questdo da seguranca € reforcada com a adogédo da
sincronizagao dos relégios dos equipamentos em rede, pois a investigagédo de
eventos de ataques em computadores depende da verificacdo de histéricos em
diversos equipamentos. A inconsisténcia dos horarios registrados dificulta
muito esse trabalho.

O NTP implementa um modelo de sincronizagao hierarquico distribuido.
No topo encontram-se os servidores de tempo stratum 1, computadores
conectados diretamente a dispositivos conhecidos como "relégios de
referéncia" (ou servidores stratum 0), de altissima precisdo. Tipicamente, estes
dispositivos podem ser reldgios atdémicos, receptores GPS (Global Positioning
System — Sistema de Posicionamento Global) ou receptores de radio. Qualquer
servidor NTP que tenha como referéncia de tempo um servidor stratum 1 passa
a ser um stratum 2, qualquer servidor NTP que tenha como referéncia de
tempo um servidor stratum 2 passa a ser um stratum 3, e assim por diante.
(RNP, 2000)

2.4. Qualidade de Servigco — QoS

Uma forma de ver a camada de transporte é considerar que sua principal
funcdo seja melhorar a Qualidade de Servico (QoS — Quality of Service)
oferecida pela camada de rede do modelo OSI. Se o servigo de rede for
perfeito, o trabalho da camada de transporte sera facil. No entanto, se o servico
de rede nao for perfeito, a camada de transporte tera que servir de ponte para

cobrir a distédncia entre o que os usuarios de transporte desejam e o0 que a

! Operacgoes interbancarias: operacbes de crédito realizadas entre bancos em um

mercado (bolsa) especifico.
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camada de rede oferece. (MURHAMMER; ATAKAN; BRETZ; PUGH; SUZUKI
& WOOD, 2000)

Qualidade de Servico pode ser definida por um numero especifico de
parametros. O servico de transporte pode permitir ao usuario determinar os
valores preferenciais, os valores aceitaveis e os valores minimos para varios
parametros de servico no momento em que uma conexao € estabelecida.
(MURHAMMER; ATAKAN; BRETZ; PUGH; SUZUKI & WOOD, 2000)

Alguns paréametros também podem ser usados no transporte sem
conexdo. E tarefa da camada de transporte examinar esses parametros e,
dependendo do(s) tipo(s) de servigo(s) de rede disponivel(eis), determinar se é
possivel realizar o servigo solicitado. (TANENBAUM, 2003)

Os requisitos de QoS comumente mais utilizados s&o: vazao(largura de
banda), perdas de pacotes, flutuagéo e atraso (laténcia). (TANENBAUM, 2003)

2.4.1. Vazao (Largura de Banda)

Um dos principais atributos de um enlace de transmissdo de dados é
sua capacidade nominal de transportar bits, ou banda nominal.

A banda nominal é definida com uma propriedade fisica do meio de
transmissdo, e em geral depende da construcdo, da espessura e do
comprimento do fio. Esta propriedade pode ser medida pelas faixas de
freqUéncias transmitidas pelo meio, sem serem fortemente atenuadas. Em
redes de computadores, a largura de banda, € percebida pela taxa de
transferéncia de dados em um dado seguimento de rede. (TANENBAUM, 2003)

A vazao, ou a largura de banda de rede ocupada pela midia,
corresponde a taxa de bits que sao efetivamente transportados, tendo como
valor maximo a banda nominal (FONSECA & STANTON, 2004). No projeto a

vazao podera ser tratada como largura de banda.

2.4.2. Perdas de pacotes

O parametro de QoS de perdas de pacotes pode ser definido como o

requisito de QoS que mede a quantidade de pacotes que ndo s&o entregues a
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seu destino em um determinado espaco de tempo, seja este em decorréncia de
falhas na comunicagdo, ou congestionamento do trafego de pacotes
(FONSECA & STANTON, 2004).

A taxa de perdas de pacotes € calculada no lado do receptor como a
razao entre as quantidades de pacotes perdidos € a quantidade de pacotes
transmitidos, em cada intervalo de tempo considerado. As perdas de pacotes
em aplicagdes de midia continua geralmente sado devidas ao descompasso
entre a taxa de transmissdo (ou demanda) dos pacotes e a capacidade de
transmissao do canal, o que leva ao congestionamento em um ou mais
roteadores da rede, com o crescimento das filas de pacotes, o aumento de
retardo e eventual descarte dos pacotes (FONSECA & STANTON, 2004).

2.4.3. Atraso (Laténcia ou Retardo)

Laténcia é o tempo que uma mensagem demora a atravessar um
sistema (TANENBAUM, 2003). Laténcia esta intrinsecamente ligada a outro
conceito de engenharia, o débito. Embora de certa forma sejam ambos uma
medida de velocidade, ndo séo, de todo, a mesma coisa. Laténcia é a medida
do tempo decorrido entre o inicio de uma atividade e a sua conclusdo,
enquanto que débito € o numero total de tais atividades durante um
determinado espaco de tempo.

Tanto laténcia como a perda tém efeitos dramaticos no desenho de
sistemas de telecomunicagdes e de computacgédo, ja que geralmente melhorias
num deles repercutem-se negativamente no outro. Para a maioria das
operagbes, como transferéncia de arquivos, a perda € a medida mais
importante, pois este tipo de operacdo nao sera concluido enquanto todos os
dados tiverem sido transferidos. Em contrapartida, o sistema de travagem de
um automovel necessita de muito pouca informacéao (ativo ou inativo), mas esta
informacdo deve ser enviada com o menor atraso possivel (TANENBAUM,
2003).
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2.4.4. Flutuacéao (Jitter)

As redes n&do conseguem garantir uma entrega constante de pacotes ao
destino. Assim, os pacotes chegam de forma variavel, como mostra a figura
2.3, ocasionando o jitter, que nada mais € do que uma flutuacao na laténcia, ou
variacdo estatistica do retardo (BRUM; VOGT; GONCALVES & MENDES,
2002).

M. de Pacotes
cheganda

lulEncia

Figura 2-3 — Comparacéo entre laténcia e flutuacdo (BRUM; VOGT; GONCALVES
& MENDES, 2002).

A consequéncia da flutuacao é que a aplicagao no destino deve criar um
buffer cujo tamanho vai depender da flutuagdo, gerando mais atraso na
conversacgao. Esse buffer vai servir como uma reserva para manter a taxa de
entrega constante no interlocutor. Dai a importancia de laténcia e flutuagéo
baixas em determinadas aplicagbes sensiveis a esses fatores, como
videoconferéncia (BRUM; VOGT; GONCALVES & MENDES, 2002).

A Figura 2.4 ilustra o efeito da flutuagado entre a entrega de pacotes na
origem e 0 seu processamento no destino. Observe que a flutuagédo causa nao
somente uma entrega com periodicidade variavel como também a entrega de
pacotes fora de ordem (LIMA; LAMARCA & OLIVEIRA, 2002).
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Pacotes no emissor

Pacotes fora

o Pacotes no receptor
Wanacdo dos de ordem P

tempos

Figura 2-4 — Efeito da flutuacao para as aplicagdes (LIMA; LAMARCA &
OLIVEIRA, 2002)

2.5. Aplicacdes de Redes e Parametros de QoS

Podemos relacionar a sensibilidade a variacbes dos parametros de QoS
com algumas aplicagdes que sao utilizadas em redes conforme a tabela 2.1
(MARTINS, 1999).

Tabela 2-1: AplicacBes x Sensibilidade ao Parametro de QoS

Aplicacao Vazao Perdas Laténcia | Jitter
Voz (Telefonia) Muito Média Alta Alta
baixa
Comercio eletrénico Baixa Alta Alta Baixa
Transacoes Baixa Alta Alta Baixa
Correio eletrénico Baixa Alta Baixa Baixa
Acesso remoto (Telnet) Baixa Alta Média Baixa
Navegacgao web casual Baixa Média Média Baixa
Navegagao web critica Média Alta Alta Baixa
Transferéncia de arquivos | Alta Média Baixa Baixa
Videoconferéncia Alta Méedia Alta Alta
Multicast Alta Alta Alta Alta

As aplicagcdes de Rede se relacionam com Vazdo de acordo com a
tabela 2-2 (MARTINS, 1999):




Tabela 2-2 Vazbes tipicas de uma Aplicacdo de Rede

Aplicacao

Vazéo Tipica

Aplicagdes Transacionais 1 kbps a 50 kbps

Voz (VoIP)

10 kbps a 120 kbps

Aplicagdes Web (WWW) 10 kbps a 500 kbps

Video (Streaming)

100 kbps a 1 Mbps

Aplicagdo Conferéncia

500 kbps a 1 Mbps

Video MPEG

1 Mbps a 10 Mbps

Aplicacdo Imagens Médicas | 10 Mbps a 100 Mbps

Aplicacédo Realidade Virtual | 80 Mbps a 150 Mbps
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A tabela 2-3 apresenta os niveis toleraveis de um parametro de QoS

para as aplicagdes de video e audio (LUNARDI, 2001):

Tabela 2-3 - Caracteristicas de Multimidia

Audio Video
Toleréancia a Perdas (%) 3a9% 1%
Tolerancia a atrasos (ms) 250 — Telefonia 200

40 — Conferéncias sem
cancelar eco
150 — Conferéncias com

cancelamento de eco

Tolerancia a flutuagao (MS)

20 10

2.5.1. Trafego VolP

A seleg¢ao do tamanho dos pacotes de VolP é um compromisso entre o

tempo de processamento e transmissdo na rede e o efeito que as perdas tém

na performance. Pacotes de tamanhos grandes reduzem a largura de banda

necessaria a transmissao (o cabecgalho tem sempre o mesmo tamanho), mas

aumentam o atraso devido ao tempo necessario para preencher cada pacote

de dados. Pacotes de dados pequenos permitem que, em caso de perda de um
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pacote, ndo se perca uma parte significativa da mensagem a transmitir (visto
que os pacotes em falta ndo serao retransmitidos).

O tamanho dos pacotes varia de acordo com o CODEC que utilizarmos
e com o tamanho das amostras de voz utilizadas. Numa compressao a 8 Kbps,
com um envio de pacotes de dados a uma freqiéncia de 20 ms, temos que
cada pacote de dados tera um tamanho de 20 bytes. No entanto, se a
transmissao for feita numa rede IP usando o protocolo RTP, teremos de
acrescentar ainda um cabecalho Ethernet de 14 bytes, um cabecgalho IP de 20
bytes, um UDP de 8 bytes e ainda mais 12 bytes para o cabegalho RTP. Ou
seja, para enviarmos um pacote de 20 bytes teremos um overhead de 54 bytes
(BOGER, s.n.).

2.5.2. A norma ITU-T

O ITU-T (International Telecomunication Union — Unido Internacional de
Telecomunicagbdes) normatiza varios aspectos de telecomunicagdes. A tabela
2-4 mostra a normatizagao da ITU-T para Audio e Video (ITU-T, 1996):

Tabela 2-4 — Norma ITU-T

Audio Video
Largura de banda |acima de 100kbps |Largura de banda |acima de
1000kbps
Atrasos até 150ms Atrasos até 150ms
Variagao de|De 30 ms Variagao de |De 30 ms
atraso (Jitter) atraso (Jitter)
Taxas de perda < 1% do total|Taxas de perda < 1% do total
transferido transferido
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2.6. Cdlculo dos Parametros de QoS

Nesta secao séo elucidadas as metodologias matematicas utilizadas no
processo de calculo de QoS que foram implementadas no software utilizado

neste trabalho.

2.6.1. Célculo de Vazao Utilizada

Para estimar o uso local de banda, simplesmente adiciona-se o tamanho
dos pacotes enviados, recebidos e detectados em um periodo fixo de tempo.
Se N é o numero de pacotes enviados e recebidos por um né no periodo de
tempo T e S é o tamanho destes pacotes em bytes, a banda média usada no

periodo T é:

N=*S=*8
BW (bps) = ——— (1)

A precisao do calculo de banda depende do intervalo T entre medidas
consecutivas. Quanto maior T, mais preciso € o resultado. Entretanto, T deve
ser pequeno o suficiente para ser transparente a dindmica do canal. Portanto a
escolha de T € um compromisso entre precisao e transparéncia. Usando este
meétodo, pacotes de qualquer tipo transitando através da area de deteccao de
portadora serao parte do calculo.

Assume-se que o tamanho do pacote € conhecido, mesmo quando ele
esta fora da area de transmissédo, mas pode-se transpor esta suposi¢cao através
da medicao da duragao do sinal recebido.

Assumindo-se que dois nds estdo dentro da area de transmissao do
outro, a banda disponivel no enlace entre estes dois nds sera a menor banda
disponivel de todos os nds pertencentes a esta area de detecgao.

Propde-se o uso de mensagens de “hello” para se obter a banda
disponivel para os vizinhos de um salto somente. Cada né envia a mensagem
classica de “hello” com uma extensdo: Banda Disponivel. Ela corresponde a
banda disponivel da fonte da mensagem de “hello”. Cada né, recebendo esta
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mensagem, armazena o valor de banda disponivel na sua tabela de caché de
vizinhos.

A decisdo que o n6 toma de propagar as mensagens € baseada no
minimo da banda disponivel do préprio né e dos seus nds vizinhos para aquele
salto. Desta forma, a banda adquirida € transparente para qualquer
transmissao em andamento, dentro da area de detecg¢do dos vizinhos de um
salto (AUGUSTO; CERVEIRA & REZENDE, 2005).

2.6.2. Calculo de Atraso e Flutuacéo

A variagdo do atraso em um sentido pode ser definida sobre dois

pacotes i e k quaisquer, contidos no fluxo A=>B. A flutuag&o (dv, ) é calculada
pela diferenca entre os atrasos unidirecionais d, e d,. Ao contrario do atraso, a

flutuagdo, quando calculada para pacotes consecutivos (0 que é o mais
comum), independe da sincronizagao de fase dos reldgios (i.e., se os relégios
de ambos os hosts marcam a mesma hora). Ainda assim, o calculo de
flutuacdo depende da sincronizacdo de frequéncia dos relégios (i.e., se um
relégio se atrasa ou adianta em relagdo a outro com o passar do tempo). De
qualquer forma, o erro de sincronizacdo na frequéncia é de varias ordens de
magnitude inferior ao valor medido e pode ser ignorado. Isso permite fazer
calculos de flutuagcdo mesmo sem garantias de sincronizagdo de reldgios
(BARBOSA, 2003).

i
Para explicar porque a sincronizagdo nao é necessaria, sejam Tae TS0
instante das saidas dos pacotes i e k, marcado pelo relégio do host A, e sejam
T. e T o instante de chegada dos mesmos pacotes, marcados pelo relogio do

host B. Considere também que os relégios dos hosts A e B estao distantes, na
fase, por unidades de tempo. Como ja foi dito, a flutuagdo & calculada pela
diferenca entre os atrasos (BARBOSA, 2003):

dv =d* —d’ (2)
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Cada atraso é calculado pela diferenga entre o momento de chegada no
host B e 0 momento de saida do host A, mais um erro dado pela diferenca de
fase dos reldgios no instante da chegada do pacote (BARBOSA, 2003):

dv¥ = (Ty T —&*)-(Ts -Ta-&') (3)

Admitindo-se que o calculo é feito em pacotes adjacentes, tem-se que:

=g (4)
Portanto, a variagado no atraso é dada pela equagdo (BARBOSA, 2003):
v =(Ty -T))- (T -T}) (5)
2.6.3. Célculo de Perdas de Pacotes

O calculo da perda de pacotes (P) pode ser definidko como a
percentagem de pacotes que chegam ao destino, sem que haja a necessidade
de retransmissdo. O calculo pode ser feito através da equacdo (BARBOSA,
2003):

o_ [Z(EHB)‘Z(RB)] +100% (6)

> (Ens)

Onde Z(EAAB) € a quantidade de pacotes enviados do host A para o

host B. O somatoério de pacotes recebidos no host B € definido porZ(RB).
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3. MECANISMO DE AVALIACAO DE QUALIDADE DE SERVICO (MAQS)

A avaliacdo do desempenho de uma aplicacdo que troca informacdes
pela rede pode depender do servico que esta sendo utilizado pelo usuario da
rede. Para alguns servigos, esse desempenho pode depender principalmente
do sentido do trafego de pacotes (de A para B, ou de B para A). Aplicagdes de
tempo real, como video sobre demanda e voz sobre IP s&do exemplos dessas
aplicacoes.

O Mecanismo de Avaliagéo de Qualidade de Servico (MAQS) em Redes
de Computadores que foi desenvolvido € um software que faz uma analise dos
parametros de QoS a fim de medir esses parametros, e permitir que o operador
detecte possiveis falhas de desempenho que impliquem numa baixa qualidade
das aplicagdes que estejam em operagao na rede avaliada.

Para que possa fazer a avaliagdo, o MAQS foi dividido em dois mdodulos
distintos:

e Modulo Farejador: modulo de captura de pacotes de rede;
e Moddulo Analisador: modulo de analise de parametros de QoS.

A Figura 3.1 mostra o médulo Farejador com seu produto final, que é o
histérico de pacotes capturados (Histérico de Pacotes). Também mostra o
modulo Analisador e o seu insumo (o Histérico de Pacotes) e seus produtos

(relatérios e graficos).

Farejador Historico de Pacotes
Fapetsi: 4o Evamas T

Relatorios

Analisador \ =

Graficos

Figura 3-1- Interacao entre os mddulos do MAQS
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A linguagem de programacao utilizada para a construcdo € a C# do
framework® .Net utilizando o Visual Studio 2005 como ambiente de
programagao.

A construgao do software utiliza também a APl SharpPcap, que sera
apresentada na secao 3.1 — A API SharpPcap.

Para gerar os graficos no software € utilizada a APl Zedgraph, que sera
apresentada na secgao 3.2 — A API Zedgraph.

3.1. A API SharpPcap

A API libpcap € uma biblioteca de fungdes para sistemas UNIX e sua
versao Windows winPcap sdo as mais utilizadas bibliotecas para captura e
anadlise de pacotes de rede. Varios softwares reconhecidos mundialmente
utiizam a biblioteca libpcap/winPcap como base, como os softwares
TCPDump?, Ethereal®™ e outros.

O propdsito da API SharpPcap é prover um framework para capturar,
injetar e analisar pacotes de rede para aplicagdes .NET baseado no driver de
captura do winPcap.

Nas secdes abaixo, sdo colocados exemplos de codificagdo das APls
utilizadas. O Apéndice E - Cddigo Fonte Completo do Software detalha todo o

cédigo fonte do software e seus modulos.

3.1.1. Utilizando o SharpPcap

® Framework: pacotes de programas que capturam funcionalidades comuns a varias
aplicagoes.

o TCPDump: Programa que captura pacotes de redes em uma interface de rede. Mais
informagdes em http://www.tcpdump.org/.

% Ethereal: Programa de andlise de redes. Mais informagbes em

http://www.ethereal.com/.
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Para que o MAQS possa capturar os pacotes de rede, € necessario,

primeiramente, escolher um dispositivo de rede. A figura 3.2 demonstra como

isto pode ser feito:

/* Lista todos dispositivos de rede do computador*/
foreach(PcapDevice dev in devices)

{

/* mostra a descricdo do disp. rede*/
Console._WriteLine("{0}) {1}",i,dev.PcapDescription);
Console._WriteLine();

/* mostra o nome do disp. rede */

Console._WriteLine("\tName :\t\t{0}",dev.PcapName);
/*

Se o dispositivo de rede é um dispositivo fisico
mostrar as informacdes avancadas

*/
if(dev i1s NetworkDevice)
{
NetworkDevice netDev = (NetworkDevice)dev;
/* Mostra as informacGes do disp.rede */
Console._WriteLine(""\tIP Address:\t\t{0}",
netDev. IpAddress);
Console._WriteLine('"\tSubnet Mask:\t\t{0}",
netDev.SubnetMask) ;
Console._WriteLine(""\tMAC Address:\t\t{0}",
netDev.MacAddress);
Console_WriteLine(""\tDefault Gateway:\t{0}",
netDev.DefaultGateway) ;
Console._WriteLine("\tPrimary WINS:\t\t{0}",
netDev.WinsServerPrimary);
Console_WriteLine(""\tSecondary WINS:\t\t{0}",
netDev.WinsServerSecondary);
Console._WriteLine(""\tDHCP Enabled:\t\t{0}",
netDev.DhcpEnabled);
b
Console._WriteLine();
i++;

Figura 3-2 — Cédigo Exemplo — Sele¢ao de Dispositivo de Rede

Apds selecionar o dispositivo de rede com o cddigo da figura 3-2, é

preciso ativar a captura dos pacotes e para que se possa gerar o historico. A

figura 3-3 demonstra como a captura de pacotes pode ser feita:
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//Escolhe um dispositivo de rede da lista
PcapDevice device = devices[i];

//Registra a funcdo onde serédo feitos os procedimentos
//especificos com o pacote de rede capturado
device.PcapOnPacketArrival +=

new SharpPcap.PacketArrivalEvent(device_PcapOnPacketArrival);

//Abre o dispositivo para iniciar a captura
//true — modo promiscuo da placa de rede

//1000 — captura um pacote de rede a cada 1000 ms
device.PcapOpen(true, 1000);

Console.WriteLine(
"-- Listenning on {0}, hit "Enter” to stop...",
device.PcapDescription);

//1Inicia o processo de captura
device.PcapStartCapture();

//Espera um “Enter’
Console.ReadLine();

//finaliza o processo de captura
device.PcapStopCapture();

//fecha o dispositivo de rede.
device.PcapClose();

Figura 3-3 — Codigo Exemplo — Captura de Pacotes

Estes procedimentos demonstrados acima foram utilizados na captura
dos pacotes de rede pelo mdédulo Farejador.

Esta API foi escolhida por ser um software livre'" e ser a tnica aplicagdo
encontrada com as funcionalidades de captura de pacotes de rede disponivel

na linguagem de programacéo utilizada neste projeto.

3.2. A API Zedgraph

A APl Zedgraph é um conjunto de funcionalidades para geragédo de
graficos 2D (em duas dimensdes) em escrito em linguagem de programacao

C#. A figura 3-4 mostra o codigo para criar o grafico apresentado na figura 3-5.

" Software Livre é o software disponivel com a permissdo para qualquer um usa-lo,
copia-lo, e distribui-lo, seja na sua forma original ou com modificagbes, seja gratuitamente ou

com custo.




GraphPane myPane = zgc.GraphPane;

// Entra com o titulo do grafico e os rétulos dos eixos
myPane.Title.Text = "Line Graph with Band Demo";
myPane . XAxis.Title.Text = "Sequence";
myPane.YAxis.Title.Text = "Temperature, C";

// entra com dados randdmicos

double[] vy = { 100, 115, 75, 22, 98, 40, 10 };
double[] y2 { 90, 100, 95, 35, 80, 35, 35 };
double[] y3 { 80, 110, 65, 15, 54, 67, 18 };
double[] x = { 100, 200, 300, 400, 500, 600, 700 };

// preenche o fundo dos eixos com uma cor em gradiente
myPane.Chart_Fill = new Fill( Color.FromArgb( 255, 255, 245),
Color._.FromArgb( 255, 255, 190), 90F );

// Gera a curva vermelha “Curve 1~

Lineltem myCurve = myPane.AddCurve( "Curve 1", x, y, Color.Red );
// Make the symbols opaque by filling them with white
myCurve.Symbol _.Fill = new Fill( Color.White );

// Gera a curva azul “Curve 27

myCurve = myPane.AddCurve( "Curve 2", x, y2, Color.Blue );
// NMake the symbols opaque by filling them with white
myCurve.Symbol _.Fill = new Fill( Color.White );

// Gera a curva verde “Curve 3”

myCurve = myPane.AddCurve( "Curve 3", X, y3, Color.Green );
// Make the symbols opaque by filling them with white
myCurve.Symbol .Fill = new Fill( Color.White );

// entra com a range de valores do eixo X
myPane . XAxis.Scale.Min = 0; myPane.XAxis.Scale.Max = 800;
// mostra as linhas e grades do eixo Y
myPane.YAxis.MajorGrid.IsVisible = true;

myPane .YAXis._MinorGrid.IsVisible = true;

// desenha um quadrado com uma range de valores
BoxObj box = new BoxObj( 0, 100, 800, 30, Color.Empty,
Color.FromArgb( 150, Color.LightGreen ) );
box_Fill = new Fill( Color._White, Color.FromArgb( 200,
Color.LightGreen ), 45.0F );
box.ZOrder = ZOrder.E_BehindAxis;
myPane .GraphObjList.Add( box );

// Adiciona um texto com o nome da range de valores
TextObj text = new TextObj( "Optimal\nRange', 750, 85,
CoordType.AxisXYScale,

AlignH.Right, AlignV.Center );
text.FontSpec.Fill._IsVisible = false;
text._FontSpec.Border.IsVisible = false;
myPane .GraphObjList.Add( text );

// Calcula os dados do eixo
zgc.AxisChange();

Figura 3-4 — Codigo Exemplo — Gerando Grafico com Banda
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Line Graph with Band Demo
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Figura 3-5 — Gréafico Exemplo — Gerando Gréafico com Banda

Esta API foi escolhida por ser um software livre e os conhecimentos de

sua utilizagao ja serem do conhecimento do autor deste projeto.

3.3. Mddulo Farejador

Este modulo € responsavel, unica e exclusivamente, pela captura dos
pacotes de rede e seu armazenamento.

O modulo ficara “escutando” o dispositivo de rede a espera da chegada
de pacotes. Quando um pacote chega ao computador, o software captura uma
copia deste pacote e grava em um arquivo texto escolhido pelo usuario.

O Farejador é executado nos computadores onde ha o interesse em se
verificar a qualidade de servico da rede analisada, durante a execucédo da
aplicagao a ser testada. O historico gerado sera utilizado para a analise dos
parametros de QoS da rede de dados no médulo Analisador.

Este modulo deve ser usado concomitantemente nos dois

microcomputadores onde estara sendo executada a aplicacdo a ser analisada.
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Por exemplo: no caso de uma aplicacao VolP, o analisador deve ser executado
nos dois microcomputadores onde esta sendo executado o aplicativo VolP, e
durante a execugdo do mesmo. Este procedimento fara com que o Farejador
gere um historico dos pacotes de redes trocados entre os microcomputadores

que estdo se comunicando pelo servigo de VolIP.

3.4. Modulo de Analise de QoS

O Analisador € responsavel por fazer os calculos dos parametros de
QoS. Apds a importacado dos histéricos coletados dos microcomputadores em
analise, escolhe-se uma norma técnica cadastrada, e o Analisador calcula os
parametros de QoS dos pacotes capturados, e compara os resultados obtidos
com a norma técnica escolhida pelo operador do sistema, e aponta os

parametros de QoS que nio estdo dentro desta norma.

3.4.1. A importacédo dos arquivos de histoérico

Foi escolhido transferir os dados dos arquivos gerados pelo Farejador
para um arquivo de banco de dados Access, pois o Access implementa de
forma simplificada o acesso aos dados de forma simultdnea, e implementa
facilidades de acesso aos dados como a programacdo em SQL" (Structured
Query Language — Linguagem de Consulta Estruturada). O banco de dados
escolhido poderia ter sido qualquer outro, como o IBM DB2, Microsoft SQL
Server, Oracle 10g, Mysql, etc. O Access foi escolhido por ndo requerer
instalagdo e estar bem integrado com o software de desenvolvimento utilizado
no MAQS, o Microsoft Visual Studio, facilitando a implementacéo do software.

Os pacotes gravados no arquivo de histérico serdo recuperados,

utilizando a biblioteca SharpPcap conforme exemplificado na figura 3-6.

>0 sQL ¢ uma linguagem padronizada para a definicdo e manipulagéo de bancos de

dados relacionais.
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private static void device_PcapOnPacketArrival
(object sender, Packet packet)

{

// verifica se o0 pacote é Ethernet
if( packet is EthernetPacket )

{

Console._WriteLine("Is Ethernet Packet');

}

// verifica se o pacote é TCP
if (packet is TCPPacket)

{

Console._WriteLine("Is TCP Packet™);

}

// verifica se o pacote é UDP
if (packet is UDPPacket)

{

Console._WriteLine(""'Is UDP Packet™);

// verifica se o0 pacote é IP
it (packet is IPPacket)

{

Console_WriteLine("Is IP Packet'™);

}

representada pela figura 3-7 Os campos SourcePort,

Figura 3-6 — Cédigo Exemplo — Recuperacao de Historico de Pacotes de Rede

O pacote

recuperado sera gravado na tabela NetworkPackage

DestinationPort,

SourceAddress, DestinationAddress, IPID, sdo necessarios para identificacdo

do pacote de rede, seu destino e origem. Ja os campos TS, Length e Data sédo

necessarios para a geracao de estatiscas da rede em estudo.

i x]
Mome do campo Tipo de dados Descricdo | o
E |ID Mimera Cadigo de identificacdo do pacote
| |Sourcesddress Textko Endereco IP de Origem
DestinationAddress Texko Endereco IP de Destino
SourcePork Texto Porta de Crigem
DestinationPort Texta Porta de Destino
| |IPID Mmera MiUmera dnico de identificacdo do pacoke IP
| [Data Mermnorando Conteddo de dados do pacote
| [Length Mimero Tamanho
s DakafHora |

Figura 3-7 — Tabela NetworkPackage




41

O codigo fonte da classe’ que implementa o objeto NetworkPackage,
pode ser encontrado no anexo Apéndice E - Codigo Fonte Completo do
Software.

Para que se possa filtrar um determinado tipo de fluxo de pacotes
relacionado a um servigo, 0 mesmo devera ser feito utilizando os campos: porta
de destino e origem, e endereco IP de origem e destino.

Apoés gravado na tabela NetworkPackage, o pacote ja esta pronto para

ser analisado.

3.4.2. Analise de Pacotes

Os pacotes ndo podem ser analisados da forma como foram gravados
no arquivo de histérico. Como existe interagdo manual dos operadores, tanto o
inicio como o termino da gravagao dos historicos n&o s&o sincronizadas. Assim
haverao pacotes que nao serdo capturados pelo histérico neste periodo.

A solugao encontrada para este problema foi analisar os pacotes dos
histéricos na faixa de tempo onde se podem observar atividades de envio e
recepgdo de pacotes nas duas pontas da conexdo, ou seja, tanto no host A
quanto no host B.

Um exemplo desta situagao € pode ser vista na figura 3-8. A linha azul e
a linha vermelha demonstram o inicio de comunicagao entre o host A e o host
B respectivamente.

Podemos observar que a gravagao dos historicos do host A (linha verde)
e do host B (linha roxa) ndo tem o inicio e o final sincronizados. Para efeito de
analise os pacotes gravados no historico que serao analisados, sao os pacotes

que pertencem a ficha de tempo em que ambos os histéricos foram gravados.

'® Classes: Modelos de um objeto real (casa, cadeira, cliente, etc.), escritos em uma linguagem
de programagado que suporta a tecnologia de Orientagcdo a Objetos, que definem as

caracteristicas ou agdes que este objeto podera executar.
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A
A4

Faixa de pacotes que serao analisados

0 5 10 15 20 25 30 35 40 45 50
Tempo(s)
= Pacotes A->B = Pacotes B->A Historico A = Historico B

Figura 3-8 — Envio e gravacéo de pacotes em uma conexédo de rede em fun¢édo do tempo

3.4.3. Andalise de Vazao

O mddulo Analisador disponibiliza em grafico onde poderdo ser
visualizados os seguintes parametros: Vazao total do fluxo A-> B, Vazao de um
servigo, e vazao tipica (minimo e maximo) para o tipo de servigo.

O calculo de vazao foi definido na secdo 2.6.1 Calculo de Vazao
Utilizada. A faixa de valores de vazéao tipica para aplicagdes foi definida na

secao 2.5 Aplicacdes de Redes e Parametros de QoS.

3.4.4. Analise de Perdas

O calculo de Perdas de pacotes, assim como o de atraso e flutuacao
depende da analise dos pacotes nos dois computadores envolvidos na
aplicagdo. Para tanto, é necessario que os computadores estejam com seus
reldgios sincronizados. O funcionamento desta sincronizagao sera detalhado

na sec¢ao 3.5 Sincronizacao dos relégios do fluxo.
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No software é disponibilizado um grafico onde poderao ser visualizados
os parametros: Perdas de pacotes do Fluxo A->B, e perdas de pacotes tipicas
aceitaveis para o tipo de servigo especificado.

O calculo de vazao foi definido na secado 2.6.3 Calculo de Perdas de
Pacotes. A facha de valores tipica para perdas de pacotes aceitaveis para
aplicagdes foi definida na secdo 2.5 Aplicacbes de Redes e Parametros de
QoS.

3.4.5. Andlise de Atraso e Flutuacgéo

Como definido na sec¢ao anterior, para o calculo do atraso e flutuagao de
um determinado fluxo de pacotes, necessitamos da analise da chegada de
pacotes nos dois computadores do fluxo.

Para ambos os calculos sdo necessarios que ambos os computadores
estejam com seus reldgios sincronizados. Esta sincronizagdo € necessaria,
pois o calculo do atraso e da flutuacao leva em consideragcédo a hora em que o
pacote chegou ao computador. A sincronizagdo dos relégios de ambos os
computadores € tratada na secdo 3.5 Sincronizagdo dos relégios dos
computadores do fluxo.

Os calculos de atraso e flutuacédo ja foram definidos na secgdo 2.6.2
Calculo de Atraso e Flutuacdo. A facha de valores tipica para atraso e flutuacao
de aplicagdes foi definida na secao 2.5 Aplicagdes de Redes e Parametros de

QoS.

3.5. Sincronizacgédo dos reldgios dos computadores do fluxo

Para o calculo das métricas que sao em fung¢ao do tempo, como atraso e
flutuacéo, € necessario ater-se a qualidade dos mecanismos de operacédo do
reldgio nas maquinas usadas para capturar o trafego. A principio, dado que os
atrasos da rede sdo imprevisiveis, supde-se que € absolutamente necessario
garantir que os reldgios das maquinas que irdo capturar o trafego de rede (os

pacotes) estejam sincronizados.
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3.5.1. Sincronizacao de rel6gios com o Network Time Protocol

O NTP (MILLS, 1996) faz os ajustes de fase e frequéncia através de um
disciplinador de reldgio, que usa um loop'* de ajuste de fase (PLL — Phase-
Lock Loop) e um loop de ajuste de frequéncia (FLL — Frequency-Lock Loop),
que fazem ajustes minimos no relégio o tempo todo (com o objetivo de
melhorar a qualidade da hora fornecida pelo relégio de sistema em qualquer
instante). Ambos s&o alimentados por dados obtidos através de requisicoes a
reldgios de referéncia na Internet e por dados obtidos do proprio relégio de
sistema local, para comparacido. Tendo-se uma boa conexdo de rede até um
reldgio de referéncia, o NTP pode ser configurado para garantir um erro inferior a
1ms.

Mesmo com relégios locais de baixa qualidade, e sem nenhum
mecanismo de sincronizagao, € possivel ter garantias de erro maximo no
calculo de flutuagao entre pacotes adjacentes, ja que o erro na sincronizacao
da frequéncia (desvio) de um reldgio local tipico em relagdo a outro, para um
intervalo de tempo suficientemente pequeno, é desprezivel.

Um relégio comum tem um desvio inferior a 50 PPM, o que da 50us a
cada segundo. Supondo-se que estamos avaliando pacotes adjacentes cujos
intervalos de saida sao inferiores a 100ms, e supondo que nao teremos perda
de pacotes adjacentes, teremos que o intervalo maximo entre dois pacotes
analisados é de 200ms e assim o erro maximo possivel na medicido da
flutuacao é de 0,2 x 0,00005 = 0, 00001, ou seja, 10us.

Se tivermos a certeza de que os relégios das maquinas que capturam o
trafego tém desvio inferior a 50 PPM e admitirmos que 10us de erro, este erro
no calculo da flutuacao é desprezivel, em uma aplicacdo que envia pacotes em
intervalos maximos de 100ms, n&do ha necessidade de acrescentar nenhum
mecanismo de sincronizagao de reldgios para fazer o calculo da flutuagdo no
experimento.

Para o calculo do atraso, ndo ha como escapar da necessidade de
sincronizagao dos relégios. Porém, em alguns casos o uso do NTP é suficiente

para garantir um erro maximo aceitavel. Obviamente, o uso de alguns reldgios

" Loop (programacao): processo executado varias vezes, até que se atinja um objetivo.
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de alta confiabilidade para fazer experimentos de atraso € desejavel, mas seu

custo € muitas vezes proibitivo.

3.5.2. Instalando um Cliente NTP no Windows

Segundo o CAIS (Centro de Atendimento a Incidentes de Seguranca),
orgao pertencente a RNP (Rede Nacional de Ensino e Pesquisa), a melhor
ferramenta para cliente de NTP para Windows é a ferramenta Dimension 4'°,
pois € a de configuragdo mais intuitiva e completa, bem como de tamanho
razoavel para ser instalada nas maquinas clientes.

A instalagdo efetuada nos computadores de rede pode ser vista no

apéndice F — Procedimento para instalagao do cliente NTP.

3.6. Funcionamento dos moédulos

Como visto anteriormente, os parametros de QoS flutuacao e atraso sao
calculados com base no momento em que os pacotes deixam a maquina de
origem, e chegam na maquina de destino. Por este motivo, teremos que
instalar o Farejador em ambas as maquinas, e repassar os dados para um
computador que servira de servidor, onde funcionara o Analisador.

A figura 3-10 mostra o esquema de funcionamento do software com
todos os elementos de rede que podem ser utilizados sendo mostrados. Os
elementos a e d sdo os computadores onde serdo instalados os modulos

Farejadores.

15 Dimension 4: Software de sincronizagao de relogios de sistemas operacionais
produzido pela empresa Thinkihng Man  Software. Mais informagbes em

http://www.thinkman.com/dimension4/.
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Figura 3-9 - Esquema de funcionamento do software em rede/internet

O elemento e é o servidor, onde estara instalado o médulo Analisador. O
elemento ¢ representa um roteador interno de uma rede. Os elementos b séo
modens ADSL.

Neste esquema esta representado um computador com acesso a
internet se comunicando com outro que esta inserida em uma rede corporativa
e também tem acesso a internet.

7

O esquema representado aqui € somente uma suposi¢cdo. Os dois
computadores que estdo se comunicando podendo estar perfeitamente
inseridos cada um em uma rede corporativa acessando a internet, ou estarem
até mesmo dentro da mesma rede. Ja o modulo Analisador n&o necessita estar
em um servidor, podendo ser instalado em uma das maquinas onde estara o

Farejador.



3.7. Modelo de Dados

A figura 3-10 abaixo representa o modelo de

Analisador.

dados do
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Figura 3-10 — Modelo de Dados do Analisador

Na tabela NetworkPackage sao gravados os historicos de pacotes
quando sao importados para o Analisador. Ao se processar a analise, 0s
pacotes processados e analisados s&o gravados na tabela
NetworkPackageProcessed, e as meédias e normas utlizadas na tabela
AnalysisProject.

A tabela TypeofService, guarda os tipos de servigos cadastrados no
software. A tabela Standard mantém o histérico de normas técnicas gravados
no sitema, e os limites desta norma s&o armazenados na tabela
StandardTolerance.
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4. ESTUDOS DE CASO

Neste capitulo serdo apresentados alguns estudos de caso que
ajudaram a avaliar o funcionamento do MAQS.

Serao apresentados dois estudos de caso. O primeiro € o estudo de uma
conversa através do servico VolP com dois computadores conectados pela
internet. O segundo € o estudo de uma mesma conversa VolP, mas com um

dos computadores da conex&o estara com sua largura de banda limitada.

4.1. Estudo de Caso 1: Comunicagéo VoIP

Neste estudo de caso é analisada uma conversa de aproximadamente
20 segundos feita por duas estacbes conectadas via internet pelo servigo de
rede VolP. Esta conversa & feita sem nenhuma interferéncia, ou seja, n&o
existe nenhum outro processo acessando os servicos de rede de nenhuma das
duas estagdes.

O servico de rede VolP é fornecido pelo programa Skype na sua versao
2.0 em ambas as estac¢des que é produzido pela empresa Skype Limited.

A conexéo de internet da estacao A (IP 200.193.229.70) é uma conexao
de 300 kbps e a conexao da estacao B (IP 189.6.84.236) de 600 kbps. Com
esta configuracdo podemos considerar a conexao entre as duas estacbes de
300 kbps.

A qualidade da conversa percebida pelos operadores do MAQS foi um
pouco ruim, mas transcorreu de forma audivel. Esta dificuldade percebida pode
ser justificada pela conexao de Internet comum muito baixa, pois as operadoras
de conexao de Internet ndo garantem a largura de banda nominal de contrato,
e sim uma parte dela.

O esquema de conexao de rede deste estudo pode ser observado na

figura 4-1.
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Figura 4-1 — Esquema de rede do estudo de caso 1

O objetivo deste estudo de caso é demonstrar uma conversa via VolP

que esteja com seus parametros de QoS dentro dos limites estabelecidos pela

norma ITU-T apresentada na secéo 2.5.2 A norma ITU-T.

41.1. Andlise do estudo de caso 1

Na Figura 4-2 podemos observar o resumo da analise feita pelo MAQS

para o estudo de caso 1. E Informado IP de origem e destino, e os valores

calculados largura de banda, flutuacdo, atraso de pacotes e a perda de

pacotes.

Resultados de Analises

=100 ]

Projeto de Andlise
’7 Projeta: Iijeto Teste 1

[Poo Tese T3]

Dados Gerais |Gﬁ‘|ﬁm5 I

Tipo de Servigo Analisado:  Morma Empregada: IP Origem: IP Destino:
[Voip [T [200.133.223.70 [189.6.84 236
— Andlise
Pardmetro QoS Valor Médio | Valor Minimo Noma | Valor Maximo Noma | Comentdrio Analise |
Largura de Banda 82 kbps 100 kbps 500 kbps = Pardmetro FORA dos padries.
Flutuagdo 13ms Oms 30ms  Pardmetro DENTRO dos padries.
HMtraso de Pacotes Al ms Oms 150ms  Pardmetro DENTRO dos padriies
Perda de Pacotes 0.00% 0.00% 1,00%  Pardmetro DENTRO dos padries.

Figura 4-2 — Resultado da andlise do estudo de caso 1
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Pelo resultado da analise do estudo de caso 1, podemos observar que
quase todos os parametros analisados se encontram dentro dos padrdes
estabelecidos pela norma ITU-T.

O unico parametro que se encontra fora do padrao € a largura de banda.
Este desvio pode ser explicado pela baixa qualidade da conexao de Internet
fornecida pelas operadoras, como dito anteriormente.

Observamos que este mesmo parametro (largura de banda) fica
relativamente proximo ao nivel mais baixo da norma (indicado como uma
conversa de boa qualidade). Desta forma, podemos justificar a qualidade
percebida no transcorrer da conversa.

No grafico da figura 4-3 podemos observar que em todo o periodo de
analise da conversa, a largura de banda fica muito proxima do limite definido
pela norma ITU-T como necessario para uma conversa com boa qualidade por
VolP, o que explica a qualidade de conversa percebida pelos operadores do
MAQS.

Largura de Banda com Toelerancia da norma ITU-T

[—O— Lergurs de Banda —{1— TolerSncis Minimo —1— Toleréncia Maximo |
500 F I T

400 _; ................................................................................................................................ ]

]
[
=

Bytes (10*3)

200 Tl s el SEieas s SRR G e R e s R s P e R 4

100 &

Tempo (s)

Figura 4-3 — Grafico de vazao (largura de banda) do estudo de caso 1

Na figura 4-4, podemos observar que em todo o periodo de analise a

flutuacao se mantém dentro dos niveis definidos pela norma ITU-T.
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Flutacao no Tempo com Tolerancia da norma ITU-T

[—O— Flutacao —— Toleréncia Minimo  —— Tolkerancia Maximo |

Flutacao {(ms)

407 s Al i e M e R e T S R e e e T R e e e B
20 } 1 1 } 4 1 ' 1 I
0 1 2 3 4 5 6 7 8 9 10

Tempo (s)

Figura 4-4 — Gréfico de flutuagdo do estudo de caso 1

No grafico de atraso mostrado na figura 4-5 podemos observar que todo

o periodo da analise, o atraso fica dentro dos limites definidos na norma ITU-T.

Atraso com Tolerancia da norma ITU-T
[—O0— Atrazo —0O— Tolerdncis Minimo  —C— Tolerancia Maximo |
250
200
150
v
E 100 4
-]
@ -
® 50
-]
0 =
B0 JEsEEterrtant Apleh e DRk U S S DR R R S B e Bk e s e S e el et e R et Db e R S e
100 I I I N [ I I
0 2 4 i} 3 10 12 14
Tempo (ms)

Figura 4-5 — Gréfico de atraso do estudo de caso 1

Podemos perceber tanto com o parametro flutuagao quanto atraso, que
os pacotes enviados chegam ao seu destino de forma rapida, facilitando a
conversa via VolIP.

No grafico de perdas mostrado na figura 4-6 podemos observar que
quase nao se vé perdas de pacotes de rede significativas em todo o periodo
da analise. O nivel de perdas apresentado esta dentro dos limites definidos na

norma ITU-T.
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Perdas com Tolerancia da norma ITU-T

[ Perdas —— Tolerincia Minimo__—{1— Tolerancia Maximo |

Perdas (")
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Figura 4-6 — Grafico de perdas do estudo de caso 1

4.1.2. Conclusdes do estudo de caso 1

Neste estudo de caso é analisada uma conversa VolP transcorrida de
forma normal com uma percepgéo dos operadores do MAQS de uma pequena
de dificuldade para se manter a conversacao.

Estas caracteristicas do servico analisado podem ser observadas pela
analise feita pelo MAQS. A pequena dificuldade é justificada pela vazdo que
esta um pouco abaixo do que a norma ITU-T considera como ideal para uma
conversa VolIP ser considerada boa.

Pelo estudo de caso 1 pudemos observar que o MAQS pode ser

bastante util na analise de um servico em uma aplicagao pratica.

4.2. Estudo de Caso 2: Comunicacédo VolP com limitacdo de vazéo

Neste estudo de caso é feita uma analise de uma comunicacao VolP
com dificuldades. A configuragcao do esquema de rede é a mesma do estudo de
caso 1.

A dificuldade na comunicagcdo VolP foi simulada com um download
efetuado na estacdo A, diminuindo muito a vazdo da conexao e tornando a
conversa bem ruim.

O objetivo deste estudo é verificar se 0 MAQS reflete em sua analise a

dificuldade verificada na conversa.
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42.1. Analise do estudo de caso 2

Na Figura 4-7 podemos observar o resumo da analise feita pelo MAQS
para o estudo de caso 2. E Informado IP de origem e destino, e os valores
calculados largura de banda, flutuagédo, atraso de pacotes e a perda de

pacotes.

Resultados de Analises ! ;Iglll
Projeto de Anglise
Projeto: Projeto Teste 1

Dados Gerais | Graficos I

Tipo de Servigo Anglisado: MNomma Empregada: IP Origem: IP Destino:
|Voip fiTuT |200.193.229.70 |189.6.84.236

— Andlise
Parémetro QoS

Valor Médio | Valor Minimo Norma | Valor Maximo Nomma | Comentario Anglise |

Largura de Banda 30 kbps 100 kbps 500 kbps Pardmetro FORA dos padries.
Flutuagdo Mms Oms 30ms  Pardmetro FORA dos padries.
Mtraso de Pacotes M7 ms Oms 150 ms  Pardmetro FORA dos padries.
Perda de Pacotes 0.00% 0.00% 1.00%  Pardmetro DENTRO dos padries.

Figura 4-7 — Resultado da andlise do estudo de caso 2

Podemos observar que a dificuldade gerada na simulagao forgca quase
todos os parametros de QoS ficarem fora dos padrboes estabelecidos pela
norma ITU-T.

Como a largura de banda é muito baixa (aproximadamente 30 kbps em
média) os pacotes necessarios para a comunicagdo demoram a chegar
gerando um nivel de atraso e flutuagao muito alto.

No grafico da figura 4-8 podemos observar que em todo o periodo de
analise da conversa, a largura de banda fica muito baixa do limite definido pela
norma ITU-T como necessario para uma conversa com boa qualidade por

VolIP, configurando uma conversa muito ruim.
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Largura de Banda com Tolerancia da norma ITU-T
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Figura 4-8 — Grafico de vazao (largura de banda) do estudo de caso 2

Na figura 4-9, podemos observar que em todo o periodo de analise a
flutuacdo se mantém muito proxima dos niveis definidos pela norma ITU-T,

ultrapassando o limite em dois picos, gragas ao gargalo gerado pelo reenvio de

pacotes.

Flutacao no Tempo com Tolerancia da norma ITU-T
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Figura 4-9 — Grafico de flutuacdo do estudo de caso 2

No grafico de atraso mostrado na figura 4-10 podemos observar que em
quase todo o periodo da analise, o atraso fica fora dos limites definidos na

norma ITU-T. Este atraso limita ainda mais a possibilidade da conversa se

tornar audivel.
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Atraso com Tolerancia da norma ITU-T
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Figura 4-10 — Grafico de atraso do estudo de caso 2

Podemos perceber tanto com o parametro flutuagdo quanto atraso, que
os pacotes enviados chegam de forma muito lenta e desordenada ao seu
destino, dificultando a conversa via VolP.

No grafico de perdas mostrado na figura 4-11 podemos observar que,
excetuando-se o periodo inicial, todo o periodo da analise quase nao se vé
perdas de pacotes de rede. O nivel de perdas apresentado esta dentro dos
limites definidos na norma ITU-T.

Perdas com Tolerancia da norma ITU-T
[ Pardas —{— Tolerdncia Minimo —1— Taolerfincia Maximo
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1] 2 4 i} g 10 12
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Figura 4-11 — Gréfico de perdas do estudo de caso 2

4.2.2. Conclusfes do estudo de caso 2

Neste estudo de caso € analisada uma conversa VolP com grandes

dificuldades de comunicagao, tornando-se inaudivel.
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Estas caracteristicas do servico analisado podem ser observadas pela
analise feita pelo MAQS. A grande dificuldade observada na conversa é
refletida nos parametros largura de banda, flutuagdo e atraso que estdo bem
fora do nivel que a norma ITU-T considera como ideal para uma conversa VoIP

ser considerada boa.

4.3. Conclusdes dos Estudos de Caso

Com os estudos de caso apresentados pudemos notar que o MAQS
reflete a forma como percebemos um servico de rede de forma mensuravel.

Desta forma, o MAQS pode ser utilizado como ferramenta de analise de
servico de redes, tornando a analise de problemas, que um servico de rede
possa vir a apresentar, menos empirica e baseadas em calculos e

comparagdes com normas.
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5. CONCLUSAO

5.1. Dificuldades Encontradas

As dificuldades enfrentadas na execugédo deste projeto serdo descritas
neste tdpico, visando mostrar a experiéncia de implementagcdo do projeto,
contribuindo para execugao de futuros projetos.

A primeira grande dificuldade, e mais relevante, neste trabalho foi
encontrar material adequado para realizacdo do mesmo. Existe muito material
publicado sobre redes e qualidade de servigo. Mas material sobre o calculo dos
parametros de qualidade de servico, que € o propdsito basico deste trabalho, é
muito escasso.

Esta dificuldade acabou atrasando em muito a finalizagdo da idéia do
projeto. Como exemplo pode-se citar que inicialmente o modulo Farejador iria
ficar em uma unica estacao de trabalho com o driver de rede trabalhando em
modo promiscuo, capturando os pacotes de rede. Mas ao se aprofundar o
estudo verificou-se a necessidade de se ter o moédulo nas duas pontas da
conexao de rede, para que ao se fazer a analise o calculo dos parametros de
qualidade de servigo esteja correto.

Nos primeiros testes, também houve um problema nos calculos dos
parametros de qualidade de servigo decorrente da natural falta de sincronismo
do inicio e finalizacdo da captura dos pacotes de rede. Para resolver este
problema o mddulo Analisador espera a estabilizagdo da conexédo (descarta
uma quantidade no inicio e no fim da gravagao dos histéricos das duas
estacoes de trabalho) para processar os calculos, como descrito na sec¢ao 3.4.2

Anélise de Pacotes.

5.2. Resultados Obtidos

O principal resultado obtido € o Mecanismo de Avaliagao de Qualidade
de Servigo (MAQS). Este mecanismo € um software que se mostrou capaz de

fazer calculos de parametros de qualidade de QoS e pode ser util para
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avaliacdo de redes computacionais, conforme visto nos estudos de caso
apresentados

Ao avaliar uma conexdo entre dois computadores em rede o MAQS,
mostrou-se capaz de analisar uma servigo de rede, e através desta analise
pode-se chegar a conclusdo de que uma rede nao estd adequada para

suportar o servigo avaliado (seja Voip, conferéncia ou qualquer outro).

5.3. Consideracgdes Finais

Uma analise de qualidade de servigo precisa que uma conexao de rede
seja analisada em ambos os pontos da conexdo, conforme pode ser visto no
modulo de captura Farejador.

Para que se possa extrair dados confiaveis para a analise, é preciso que
se trate somente a faixa de histérico em que as estagdes de trabalho estavam
se comunicando, descartando-se as faixas de tempo onde o histérico nao
grava pacotes de ambas as estagoes.

O MAQS mostrou-se um instrumento util para avaliar o desempenho de
uma conexao de redes com relacdo a um determinado servigo utilizado nesta
conexao.

Quando o servigo apresenta algum problema ou degradagao de sua
qualidade, o MAQS pode ajudar na verificagdo do problema, tornando o
trabalho de descoberta do problema menos empirico, através dos calculos de

parametros de qualidade de servigo.

5.4. Sugestdes para Trabalhos Futuros

Algumas evolugdes do presente trabalho podem ser consideradas para
execucao de trabalhos futuros. Estas evolugbes podem ser divididas em dois
grupos: o primeiro trata de mudanga de modelos do MAQS e a outra considera
algumas melhorias sob a ética do usuario final:

As sugestdes de mudanga no modelo do MAQS sao:
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Alteracao do MAQS para que trabalhe numa estagcado dedicada,
capturando pacotes de uma rede e fazendo a analise desta rede
de forma automatica.

Alteracdo do MAQS para que funcione em um servidor de
internet, verificando a qualidade do servico disponibilizado pelo

servidor.

As melhorias sob a 6tica do usuario final sdo:

Melhora nas interfaces de usuarios, deixando os usuarios
cadastrar seus parametros nas interfaces onde estes parametros
serao necessarios. Ex.: cadastro de projeto poderia ser feito na
interface de analise do historico.

Possibilidade de exportagdo dos dados da analise em diversos
formatos de arquivo como pdf, doc, txt, xls, etc...

A forma como os dados analisados e os calculos feitos pelo
MAQS sado armazenados pelo sistema nao é confortavel para
usuario (base de dados Access). A gravacgao destes dados em um
arquivo tornaria a andlise mais amigavel, e os dados desta
analise poderiam ser recuperados e transportados de maneira

mais pratica.
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Apéndice A — Formato do pacote TCP

Cada mensagem TCP pode ser chamada de datagrama e consiste em

duas partes: um cabecalho e uma area de dados conforme pode ser vista na

figura A-1.
Porta de Origem Porta de Destino
Numero de Sequéncia
Numero de Reconhecimento
Offset RES CODE Window
Checksum Urgent Pointer
Opgoes Padding
Dados

Figura A-1 — Formato de um datagrama TCP [TANO3]

Os campos do cabecgalho podem sao definidos da seguinte maneira:

1. Porta Fonte e Destino: estes campos no cabecalho TCP contém os
nameros de portas TCP que identificam os programas de aplicagdo dos
extremos de uma conex&o.

2. Numero de sequéncia (32 bits): identifica a posigédo no fluxo de bytes do
segmento enviado pelo transmissor. O numero de sequéncia refere-se ao
fluxo de dados que vai na mesma direcao do segmento.

3. Numero de Reconhecimento(32 bits): este campo identifica a posi¢éo do
byte mais alto (ou ultimo byte) que o fonte recebeu. O numero de
reconhecimento refere-se ao fluxo de dados na direcdo contraria ao
segmento. Os reconhecimentos sempre especificam o niumero do préximo
byte que o receptor espera receber.

4. Offset: contém um inteiro que especifica o inicio da por¢ao de dados do
segmento. Este campo € necesséario ja que o campo Options varia em
comprimento dependendo de quais opg¢des tenham sido incluidas. De modo
que o tamanho do cabecalho TCP varia dependendo das opgoes
selecionadas.

5. RES: reservado para uso futuro.
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6. CODE(6 bits): determina o proposito e conteudo do segmento,
codificado assim:
i. URG - Campo de ponteiro Urgente é valido
ii. ACK - Campo de Reconhecimento é valido

iii. PSH - Este segmento solicita um PUSH

iv. RST - Reset da conexao
V. SYN - Sincroniza numeros de sequéncias
Vi. FIN - O transmissor chega ao fim do fluxo de bytes.
7. WINDOW: através deste campo o software TCP indica quantos dados

ele tem capacidade de receber em seu buffer.

8. URGENT POINTER: TCP através deste campo permite que o
transmissor especifique que alguns dados sdo urgentes, isto significa que
os dados serao expedidos tdo rapido quanto seja possivel.

9. OPTIONS: o software TCP usa este campo para se comunicar com 0O
software do outro extremo da conexao.

10. CHECKSUM: é usado para verificar a integridade tanto do cabecalho
como dos dados do segmento TCP. (TANENBAUM, 2003)
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Apéndice B - Formato do Cabecalho do IPv4

Cada mensagem TCP pode ser chamada de datagrama e consiste em

duas partes: um cabecalho e uma area de dados conforme pode ser vista na

figura B-1.

+ 0-3 4-7 8-15 16-18 19-31

0 Versdao |Tamanho |Type of Service | Comprimento (pacote)
cabecalho | (Tos)

32 Identificador Flags Offset

64 Time to Live (TTL) |Protocolo Checksum

96 Endereco origem

128 Endereco destino

160 Opcoes

192 Dados

Figura B-1 — Formato de um cabecalho IPv4 (CARVALHO, 1994)

O primeiro campo do header (ou cabecgalho) de um datagrama IPv4 é o
campo de version (ou vers&o) de 4 bits.

O segundo campo, de 4 bits, € o IHL (acrénimo para Internet Header
Length, ou seja, Comprimento do Cabecgalho da Internet) com o numero de
words de 32 bits no cabecalho IPv4. Como o cabecalho IPv4 pode conter um
numero variavel de opcdes, este campo essencialmente especifica o offset
para a por¢ao de dados de um datagrama IPv4. Um cabegalho minimo tem 20
bytes de comprimento, logo o valor minimo em decimal no campo IHL seria 5.

No RFC 791, os 8 bits seguintes sdo alocados para um campo tipo de
Servigo (ToS) agora DiffServ e ECN. A intengdo original era para um host
especificar uma preferéncia para como os datagramas poderiam ser
manuseados assim que circulariam pela rede

O campo de 16 bits seguinte do IPv4 define todo o tamanho do
datagrama, incluindo cabecgalho e dados, em bytes de 8 bits. O datagrama de

tamanho minimo é de 20 bytes e 0 maximo é 65535.



http://www.ietf.org/rfc/rfc791.txt
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O campo seguinte de 16 bits € um campo de identificagdo. Este campo é
usado principalmente para identificar fragmentos identificativos do datagrama
IP original.

O campo de 3 bits que segue é usado para controlar ou identificar
fragmentos.

O campo offset do fragmento tem 13 bits, e permite que um receptor
determine o sitio de um fragmento em particular no datagrama IP original.

O campo TTL (time to live, ou seja, tempo para viver) ajuda a prevenir
que os datagramas persistam (andem em circulos) numa rede. Ou seja, o
campo TTL limita a vida de um datagrama em segundos.

Um campo de Protocolo de 8 bits segue-se. Este campo define o
protocolo seguinte usado numa porgdo de dados de um datagrama, um
exemplo é oTCP.

O campo seguinte € um campo de verificagdo (checksum) para o
cabecalho do datagrama IPv4.

A seguir ao campo de verificagdo, seguem-se os enderego de origem e
de destino, de 32 bits cada um. Note que os enderecos IPv6 de origem e
destino sao de 128 bits cada.(TANENBAUM, 1989)


http://pt.wikipedia.org/wiki/IPv6
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Apéndice C — Formato do Cabecalho UDP

Cada mensagem UDP pode ser chamada de datagrama e consiste em

duas partes: um cabecalho e uma area de dados conforme pode ser vista na

figura C-1.

porta de origem porta de destino

tamanho da mensagen checksun

dados

Figura C-1 — Formato de um datagrama UDP (TANENBAUM, 1989)

Os campos porta de origem e porta de destino identificam os numeros
das portas de servico UDP. A porta de destino é obrigatéria para que se
conhecga o servigo a ser entregue os dados. A porta de origem sO € necessaria
quando respostas forem enviadas.

O campo tamanho da mensagem contém o numero total de octetos do
datagrama UDP, incluindo o cabegalho e os dados. O campo checksun é
opcional e contém os dados utilizados para o calculo de detecgao de erros.
(TANENBAUM, 1989)
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Apéndice D — Tabelas de Tarifas de Telecomunicacdes

O propédsito deste apéndice é demonstrar que as tarifas de telefonia

VolIP sao mais baratas do que as de telefonia convencionais.

1. Tarifas de telefonia convencional

1.1. Brasil Telecom

A tabela D-1 mostra os precgos praticados

pela empresa Brasil Telecom

no Distrito Federal em ligagdes locais praticadas até 15/07/2007.

Tabela D-1 — Tabela de tarifas para ligac8es locais - Brasil Telecom

Tipo de Ligagao

Tarifa com imposto

Fixo-Fixo R$ 0,15454
Fixo-Movel VIVO R$ 0,67463
Fixo-Mével TIM R$ 0,70248
Fixo-Movel CLARO-BCP R$ 0,73486
Fixo-Mével NEXTEL R$ 0,66297

A tabela D-2 mostra os precos praticados pela empresa Brasil Telecom
em ligagdes interurbanas praticadas até 15/07/2007.

Tabela D-2 — Tabela de tarifas normal para liga¢gdes interurbanas - Brasil Telecom

Degraus - Km (Distancia Tarifa com
Geodésica) imposto

D1 - Até 50 R$ 0,12796

D2 - Acima de 50 até 100 R$ 0,21330

D3 - Acima de 100 até 300 R$ 0,23816

D4 - Acima de 300 R$ 0,29376

1.2. Telefbnica
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A tabela D-3 mostra os precos praticados pela empresa Telefénica no

estado de Sao Paulo em ligagdes locais praticadas até 15/07/2007, pela filial
Telesp.

Tabela D-3 — Tabela de tarifas para ligac8es locais - Telefénica

Tipo de Ligagao Tarifa com imposto
Fixo-Fixo R$ 0,14672
Fixo-Mével VIVO R$ 0,73227
Fixo-Movel TIM R$ 0,71332
Fixo-Mével CLARO R$ 0,72369
Fixo-Moével NEXTEL R$ 0,66297

A tabela D-4 mostra os precos praticados pela empresa Telefonica em
ligagdes interurbanas praticadas até 15/07/2007 pela filial Telesp.

Tabela D-4 — Tabela de tarifas normal para liga¢gdes interurbanas - Telefénica

Degraus - Km (Distancia Tarifa com
Geodésica) imposto

D1 - Até 50 R$ 0,10231

D2 - Acima de 50 até 100 R$ 0,15748

D3 - Acima de 100 até 300 R$ 0,22146

D4 - Acima de 300 R$ 0,29547

2. Tarifas de telefonia VolP

2.1. Skype

A tabela D-5 mostra os precgos praticados pela empresa Skype Limited
em ligagdes locais e interurbanas praticadas até 15/05/2007.

Tabela D-5 — Tabela com tarifas locais e interurbanas Skype

Localidade Tarifa | Tarjifa com imposto

Brasil — Outras R$ R$ 0.152
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Localidades 0.132
R$
Brasil — Celular R$ 0.597
0.519
Brasii - Rio de R$
R$ 0.093
Janeiro 0.081
R$
Brasil - Sao Paulo R$ 0.072
0.063

2.2. LIG

A tabela D-6 mostra os pregos praticados pela empresa LIG, filiada ao

portal de Internet IG em ligagdes locais e interurbanas praticadas até

15/05/2007.

Tabela D-6 — Tabela com tarifas locais e interurbanas LIG

Localidade Tarifa com imposto
Brasil - Outras
R$ 0.23
Localidades
Brasil — Celular R$ 0.92
Brasii - Rio de
. R$ 0.16
Janeiro
Brasil - Sd0 Paulo R$ 0.16
Brasil — Brasilia R$ 0.27
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1.1. A Classe Loglmporter
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using System;

using System.Collections.Generic;
using System.Text;

using System._Windows.Forms;

using Tamir.IPLib;

using Tamir.IPLib.Packets;

namespace ObjectLibrary
public class Loglmporter

{

private PcapDevice _onLineDevice;
private string _logFile;

public PcapDevice OnLineDevice

{
get { return _onLineDevice; }
set { _onLineDevice = value; }
3
public string LogFile
{
get { return _logFile; }
set { _logFile = value; }
3
public Loglmporter()
{
try
{
catch (Exception ex)
throw new Exception(Erro ao instanciar objeto."™, ex);
3
3
public void Close()
{
try
if (_onLineDevice.PcapOpened)
_onLineDevice.PcapClose();
catch (Exception ex)
{
throw new Exception("'Erro ao fechar farejador.', ex);
3
3
public void Open(int PackageCount)
{
try

//if (1_onLineDevice.PcapOpened)

{
_onLineDevice = SharpPcap.GetPcapOfflineDevice(_logFile);
_onLineDevice.PcapOpen();

_onLineDevice.PcapOnPacketArrival += new
SharpPcap.PacketArrivalEvent(device_PcapOnPacketArrival);
_onLineDevice.PcapCapture(PackageCount);
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//_onLineDevice.PcapClose();

}
catch (Exception ex)
{

throw new Exception(*'Erro ao fechar farejador.', ex);
}

}

/// <summary>
/// Dumps each received packet to a pcap file
/// </summary>
private void device_PcapOnPacketArrival (object sender, Packet packet)
{
try
{

NetworkPackage netPack = new NetworkPackage();
iT (packet is UDPPacket)

UDPPacket UDP = (UDPPacket)packet;

netPack.SourceAddress = UDP.SourceAddress;
netPack.SourcePort = UDP.SourcePort.ToString();
netPack.DestinationPort = UDP.DestinationPort.ToString();
netPack._DestinationAddress = UDP.DestinationAddress;
netPack.IPID = UDP.Id;

//netPack.TS = UDP.PcapHeader .Date;

netPack.TS = UDP.Timeval .Date;

netPack.Length = UDP.PcapHeader .PacketLength;

}
iT (packet is TCPPacket)

TCPPacket TCP = (TCPPacket)packet;

netPack.SourceAddress = TCP.SourceAddress;
netPack.DestinationAddress = TCP.DestinationAddress;
netPack.SourcePort = TCP.SourcePort.ToString();
netPack.DestinationPort = TCP.DestinationPort.ToString();
netPack.IPID = TCP.1d;

netPack.TS = TCP.Timeval .Date;

netPack.Length = TCP.PcapHeader.PacketLength;

3

if ((netPack.SourceAddress == """) &&
(netPack.DestinationAddress == """) &&
(netPack.SourcePort == """) &&
(netPack.DestinationPort == "))

{
return;

3

netPack.TS = packet.PcapHeader .Date;
netPack.Length = Convert.ToDouble(packet.Bytes.Length);

if (netPack.IPID = 0)

{
netPack.save();
if (PackageCaptured !'= null)
{

PackageCaptured(this, new PackageEventArgs(netPack));

3

3

catch (Exception ex)

if (ex.InnerException == null)
MessageBox.Show(ex.Message) ;

else

MessageBox.Show(ex. InnerException.Message) ;

}

/// <summary>

/// Occurs when the body heigth overflow.

/// </summary>

public event PackageEventHandler PackageCaptured;




74

1.2. A Classe LoglmporterDialog

using System;

using System.10;

using System.Collections.Generic;
using System.ComponentModel ;
using System._Data;

using System.Drawing;

using System.Text;

using System.Windows.Forms;

using Tamir.IPLib;
using Tamir.IPLib.Packets;

using ObjectLibrary.ErrorHandler;

namespace ObjectLibrary
{
public partial class LoglmporterDialog : Form
{
bool _importerRuns = false;
private Loglmporter _importer;
delegate void SetTextCallback(ObjectLibrary.NetworkPackage netPack);

public LoglmporterDialog()
{
try
{
InitializeComponent();
_importer = new Loglmporter();
_importer.PackageCaptured += new
PackageEventHandler (_importer_PackageCaptured);
backgroundWorkerWriter.RunWorkerCompleted += new
RunWorkerCompletedEventHandler(backgroundWorkerWriter_RunWorkerCompleted);

catch (Exception ex)

throw new Exception(“Error during instance object", ex);

3
}
private void LoglmporterDialog_Load(object sender, EventArgs e)
{
try
{
catch (Exception ex)
{
ErrorHandlerDialog.ShowErroHandler(ref ex);
}
¥
private void btnStop_Click(object sender, EventArgs e)
{
try
//_importer.Close();
catch (Exception ex)
{
ErrorHandlerDialog.ShowErroHandler(ref ex);
}
¥
private void btnStart_Click(object sender, EventArgs e)
{
try

{
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verifyLogFile();
backgroundWorkerWriter.RunWorkerAsync();

catch (Exception ex)

{
ErrorHandlerDialog.ShowErroHandler(ref ex);
}
¥
void verifyLogFile()
{
try
{

_importer.LogFile = txtLogFile.Text;

if (Cimporter.LogFile == ") || (importer.LogFile == null) )
throw new Exception(*'Selecione um Arquivo de Histérico!");

if (_importerRuns)
throw new Exception(*'O importador ja esta executando. Por favor
Aguarde!™);

catch (Exception ex)

{
throw new Exception('"", ex);
3
}
void _importer_PackageCaptured(object sender, PackageEventArgs e)
{
try
{
NetworkPackage netPack = e.NetPack;
updateWinListPacket(netPack);
catch (Exception ex)
{
ErrorHandlerDialog.ShowErroHandler(ref ex);
}
¥
void updateWinListPacket(NetworkPackage netPack)
{
try
{
//this.Cursor = Cursors._WaitCursor;
ListViewltem item = new ListViewltem(netPack.TS.ToShortDateString());
item._Subltems.Add(netPack.TS.ToLongTimeString());
item.Subltems.Add(netPack. IPID.ToString("'#,##0'));
item_Subltems._Add(netPack.Length.ToString());
item._Subltems.Add(netPack.SourceAddress);
item.Subltems.Add(netPack.DestinationAddress);
if (this.IstPacket. InvokeRequired)
SetTextCallback d = new SetTextCal lback(updateWinListPacket);
this.Invoke(d, new object[] { netPack });
3
else
IstPacket. Items._Add(item);
3
//this.Cursor = Cursors.Arrow;
catch (Exception ex)
{
//this.Cursor = Cursors.Arrow;
throw new Exception(*™, ex);
3
}

private void backgroundWorkerWriter_DoWork(object sender, DoWorkEventArgs e)

{
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try

{
_importer.Open(SharpPcap. INFINITE);
_importerRuns = true;

catch (Exception ex)

{
¥

ErrorHandlerDialog.ShowErroHandler(ref ex);

}

void backgroundWorkerWriter_RunWorkerCompleted(object sender,
RunWorkerCompletedEventArgs e)

{
_importerRuns = false;
}
private void btnOpenLogFile_Click(object sender, EventArgs e)
{
try
{

openFileDialog.Filter = "Log File|*.log";

openFileDialog.Title = "Selecione um nome para o arquivo de histérico
para importar';

openFileDialog.ShowDialog();

if (openFileDialog.FileName 1= ")

FileStream fs = (FileStream)openFileDialog.OpenFile();
txtLogFile.Text = fs_Name;

_importer.LogFile = fs_.Name;

fs.Close();

¥
catch (Exception ex)
{
ErrorHandlerDialog.ShowErroHandler(ref ex);
3
}
}
3
namespace ObjectLibrary
{

partial class LoglmporterDialog
{
/// <summary>
/// Required designer variable.
/// </summary>
private System.ComponentModel. IContainer components = null;

/// <summary>

/// Clean up any resources being used.

/// </summary>

/// <param name="disposing'”>true if managed resources should be disposed;
otherwise, false.</param>

protected override void Dispose(bool disposing)

{
if (disposing && (components != null))
components._Dispose();
base.Dispose(disposing);
3

#region Windows Form Designer generated code

/// <summary>

/// Required method for Designer support - do not modify

/// the contents of this method with the code editor.

/// </summary>

private void InitializeComponent()

{
this.groupBoxl = new System._Windows.Forms.GroupBox();
this.btnOpenLogFile = new System.Windows.Forms.Button();
this.labell = new System.Windows.Forms.Label();
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this.txtLogFile = new System.Windows.Forms.TextBox();
this.groupBox2 = new System._Windows.Forms.GroupBox();
this.IstPacket = new System._Windows.Forms.ListView();
this.columnHeaderl new System.Windows.Forms.ColumnHeader();
this.columnHeader3 = new System.Windows.Forms.ColumnHeader();
this.columnHeader?2 new System.Windows.Forms.ColumnHeader();
this.columnHeader4 new System.Windows.Forms.ColumnHeader();
this.columnHeader5 new System.Windows.Forms.ColumnHeader();
this.btnStart = new System.Windows.Forms.Button();
this._backgroundWorkerWriter = new

System.ComponentModel .BackgroundWorker();

this.openFileDialog = new System.Windows.Forms.OpenFileDialog(Q);
this.tableLayoutPanell = new System.Windows.Forms.TableLayoutPanel();
this.columnHeader6 = new System.Windows.Forms.ColumnHeader();
this.groupBoxl.SuspendLayout();

this.groupBox2.SuspendLayout();
this.tableLayoutPanell.SuspendLayout();

this.SuspendLayout();

//

// groupBox1

//

this._groupBoxl.Controls_Add(this.btnOpenLogFile);
this._groupBoxl.Controls_Add(this. labell);
this.groupBoxl.Controls_Add(this.txtLogFile);
this.groupBoxl.Dock = System.Windows.Forms.DockStyle.Fill;
this.groupBoxl.Location = new System.Drawing.Point(3, 3);
this.groupBox1l.Name = "‘groupBox1";

this.groupBox1.Size = new System.Drawing.Size(703, 61);
this.groupBoxl.Tablndex = 2;

this.groupBoxl.TabStop = false;

this._groupBoxl.Text = "Configuracdes';

//

// btnOpenLogFile

//

this_btnOpenLogFile.FlatStyle = System.Windows.Forms.FlatStyle._Popup;
this._btnOpenLogFile.Image =

global::ObjectLibrary.Properties.Resources.open;

this._btnOpenLogFile.Location = new System.Drawing.Point(305, 31);
this_btnOpenLogFile.Name = "btnOpenLogFile";
this._btnOpenLogFile.Size = new System.Drawing.Size(23, 23);
this.btnOpenLogFile.Tablndex = 6;
this.btnOpenLogFile.UseVisualStyleBackColor = true;
this._btnOpenLogFile.Click += new

System_EventHandler(this.btnOpenLogFile_Click);

//

// labell

//

this.labell_AutoSize = true;

this.labell.Location = new System.Drawing.Point(6, 16);
this.labell.Name = "labell";

this_labell.Size = new System.Drawing.Size(102, 13);
this._.labell_Tablndex = 8;

this.labell.Text = "Arquivo de Histoérico";

//

// txtLogFile

//

this.txtLogFile.Location = new System.Drawing.Point(9, 33);
this.txtLogFile.Name = "txtLogFile";
this.txtLogFile.ReadOnly = true;

this._txtLogFile.Size = new System.Drawing.Size(290, 20);
this.txtLogFile.Tablndex = 7;

this.txtLogFile.Text = "c:\\Temp\\teste.log";

//

// groupBox2

//

this.groupBox2.Controls.Add(this. IstPacket);
this.groupBox2.Dock = System.Windows.Forms.DockStyle.Fill;
this.groupBox2.Location = new System.Drawing.Point(3, 70);
this.groupBox2.Name = "‘groupBox2";

this.groupBox2.Size = new System.Drawing.Size(703, 274);
this.groupBox2.Tablndex = 3;

this.groupBox2.TabStop = false;

this._groupBox2.Text = "Pacotes";

//

// lIstPacket

//
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this.IstPacket.Columns.AddRange(new

System_Windows.Forms.ColumnHeader[] {

this.columnHeaderl,

this.columnHeader3,

this.columnHeader6,

this.columnHeader2,

this.columnHeader4,

this.columnHeader5});

this. IstPacket.Dock = System.Windows.Forms.DockStyle.Fill;
this.IstPacket.Location = new System.Drawing.Point(3, 16);
this.IstPacket.Name = "lIstPacket";

this.IstPacket.Size = new System.Drawing.Size(697, 255);
this.IstPacket.Tablndex = 0;
this.IstPacket._UseCompatibleStatelmageBehavior = false;
this.IstPacket.View = System._Windows.Forms.View.Details;
//

// columnHeaderl

//

this.columnHeaderl.Text = "Data";

this.columnHeaderl.Width = 133;

//

// columnHeader3

//

this.columnHeader3.Text = "Hora";

this.columnHeader3.Width = 115;

//

// columnHeader?2

//

this.columnHeader2.Text = "Tamanho';
this.columnHeader2.Width = 65;

//

// columnHeader4

//

this.columnHeader4.Text = "Origem";
this.columnHeader4 . .Width = 139;

//

// columnHeader5

//

this.columnHeader5.Text = "Destino™;
this.columnHeader5.Width = 151;

//

// btnStart

//

this_btnStart.Dock = System._Windows.Forms._DockStyle.Right;
this.btnStart.FlatStyle = System.Windows.Forms.FlatStyle._Popup;
this.btnStart.Location = new System.Drawing.Point(622, 350);
this.btnStart.Name = "btnStart";

this_btnStart.Size = new System.Drawing.Size(84, 26);
this.btnStart.Tablndex = 0;

this.btnStart.Text = “Importar’;
this_btnStart.UseVisualStyleBackColor = true;
this_btnStart.Click += new System.EventHandler(this.btnStart_Click);
//

// backgroundWorkerWriter

//

this._backgroundWorkerWriter _DoWork += new

System.ComponentModel .DoWorkEventHandler (this.backgroundWorkerWriter_DoWork);

//

// tablelLayoutPanell

//

this.tableLayoutPanell._ColumnCount = 1;
this.tableLayoutPanell.ColumnStyles.Add(new

System_Windows.Forms.ColumnStyle(System.Windows.Forms.SizeType.Percent, 100F));

this.tableLayoutPanell._Controls.Add(this.groupBox2, 0, 1);
this.tableLayoutPanell._Controls.Add(this.btnStart, 0, 2);
this.tableLayoutPanell.Controls.Add(this.groupBox1, 0, 0);
this.tableLayoutPanell.Dock = System.Windows.Forms.DockStyle.Fill;
this.tableLayoutPanell._Location = new System.Drawing.Point(0, 0);
this.tableLayoutPanell_Name = "tableLayoutPanell";
this.tableLayoutPanell_RowCount = 3;
this.tableLayoutPanell.RowStyles.Add(new

System_Windows.Forms.RowStyle(System.Windows.Forms.SizeType.Absolute, 67F));

this.tableLayoutPanell_RowStyles.Add(new

System._Windows.Forms.RowStyle(System.Windows.Forms.SizeType.Percent, 100F));

this.tableLayoutPanell.RowStyles.Add(new

System.Windows.Forms.RowStyle(System.Windows.Forms.SizeType.Absolute, 32F));
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this.tableLayoutPanell.Size = new System.Drawing.Size(709, 379);
this.tableLayoutPanell.Tablndex = 4;

//

// columnHeader6

//

this.columnHeader6.Text = "IP ID";

this.columnHeader6.Width = 82;

//

// LoglmporterDialog

//

this.AutoScaleDimensions = new System.Drawing.SizeF(6F, 13F);
this.AutoScaleMode = System.Windows.Forms.AutoScaleMode.Font;
this_.ClientSize = new System.Drawing.Size(709, 379);
this.Controls.Add(this.tableLayoutPanell);

this.FormBorderStyle = System.Windows.Forms.FormBorderStyle.Fixed3D;

this.Name = "LoglmporterDialog";
this.StartPosition =

System_Windows.Forms.FormStartPosition.CenterScreen;

}

this.Text = "Importador de Histoérico";

this.Load += new System.EventHandler(this.LoglmporterDialog_Load);
this.groupBoxl.ResumeLayout(false);
this.groupBoxl.PerformLayout();
this._groupBox2.ResumeLayout(false);
this.tableLayoutPanell_ResumelLayout(false);
this.ResumeLayout(false);

#endregion

private System_Windows.Forms.GroupBox groupBox1;

private System.Windows.Forms.GroupBox groupBox2;

private System.Windows.Forms.Button btnStart;

private System.Windows.Forms.ListView IstPacket;

private System_Windows.Forms.ColumnHeader columnHeader1l;

private System.ComponentModel .BackgroundWorker backgroundWorkerWriter;
private System.Windows.Forms.ColumnHeader columnHeader3;

private System.Windows.Forms.ColumnHeader columnHeader4;

private System_Windows.Forms.ColumnHeader columnHeader5;

private System.Windows.Forms.ColumnHeader columnHeader2;

private System.Windows.Forms.Button btnOpenLogFile;

private System.Windows.Forms.Label labell;

private System.Windows.Forms.TextBox txtLogFile;

private System_Windows.Forms.OpenFileDialog openFileDialog;
private System.Windows.Forms.TableLayoutPanel tableLayoutPanell;
private System.Windows.Forms.ColumnHeader columnHeader6;

1.3. A Classe NetworkPackage

using System;

using System._Data;

using System.Data.OleDb;

using System.Collections.Generic;
using ObjectLibrary.Communication;

namespace ObjectLibrary
{

public class NetworkPackage

{
#region Fields

private DateTime m_TS;
private double m_IPID;
private string m _DestinationPort;
private string m_SourcePort;
private string m_DestinationAddress;
private string m_SourceAddress;




80

ex);

private double m_Length;
private double m_ID;
private bool m_Processed;
//Estados do objeto
private bool m_IsHardObject; //Existe no BD
private bool m_IsSavedObject; //Atualizado no BD
#endregion
#region Constructors

public NetworkPackage()

Exception tmpEx = new Exception(*'Erro ao carregar objeto",

{
try
clear();
catch (Exception ex)
{
throw tmpEx;
}
}
#endregion

#region Properties

//Todos objetos devem conter esta propriedade. Ela diz se o objeto existe
no banco de dados

internal bool IsHardObject

{
get
{
return m_IsHardObject;
b
}

//Todos objetos devem conter esta propriedade. Ela diz se o objeto

salvo no banco de dados

internal bool IsSavedObject

{
get
{
return m_IsSavedObject;
}
¥
public DateTime TS
{
get
{
return m_TS;
}
set
{
m_TS = value;
m_IsSavedObject = false;
}
}
public double IPID
{
get
{
return m_IPID;
}
set
{
m_IPID = value;
m_IsSavedObject = false;
}

esta




public string DestinationPort

{
get
{
return m_DestinationPort;
}
set
{
m_DestinationPort = value;
m_IsSavedObject = false;
}
}
public string SourcePort
{
get
{
return m_SourcePort;
}
set
{
m_SourcePort = value;
m_IsSavedObject = false;
}
}
public string DestinationAddress
{
get
{
return m_DestinationAddress;
}
set
{
m_DestinationAddress = value;
m_IsSavedObject = false;
}
b
public string SourceAddress
{
get
{
return m_SourceAddress;
}
set
{
m_SourceAddress = value;
m_IsSavedObject = false;
}
b
public double Length
{
get
{
return m_Length;
}
set
{
m_Length = value;
m_IsSavedObject = false;
b
¥
public double 1D
{
get
{
return m_ID;
}
set
{

m_ID = value;
m_IsSavedObject = false;
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3
public bool Processed
{
get
{
return m_Processed;
3
set
{
m_Processed = value;
m_IsSavedObject = false;
3
}

#endregion
#region Static Methods

public static NetworkPackage FindNetworkPackage(double ID)

{
try

{
NetworkPackage obj = new NetworkPackage():;

List<NetworkPackage> alNetworkPackages = new
List<NetworkPackage>();

string clausulaWhere=""";
clausulaWhere =
" ID="+ 1D ;

alNetworkPackages = findAll(clausulaWhere);

if(alNetworkPackages.Count > 1)
{

Exception tmpEx = new Exception(™A procura retornou
mais de um objeto™);
throw tmpEx;

if(alNetworkPackages.Count == 1)
obj = (NetworkPackage) alNetworkPackages[O];
return obj;

catch (Exception ex)

{
Exception tmpEx = new Exception(*Erro ao procurar objeto",
ex);
throw tmpEx;
3
3
public static NetworkPackage findLastNetworkPackage(string sourceAddress)
{
try

{

NetworkPackage obj = new NetworkPackage();

DataTable dt = new DataTable();

string clausulawWhere = "*;
clausulaWhere =
" sourceAddress = "" + sourceAddress + "7 '';
string sql = " SELECT " +
" LAST(TS) as LastTS "+
" FROM " +

NetworkPackage" +
" WHERE " + clausulaWhere;

OleDbCommand cmm = new OleDbCommand(sql,
DataBase.Connection, DataBase.Transaction);

OleDbDataAdapter da = new OleDbDataAdapter(cmm);

da.Fill(dt);
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string LastTS = "";
DataRow dr = dt.Rows[0];
if (dr["LastTS"].ToString() != "")

LastTS = Convert.ToString(dr[''LastTS"]);
3

List<NetworkPackage> alNetworkPackages = new List<NetworkPackage>();

clausulaWhere = TS = " + LastTS + "
alNetworkPackages = FindAll(clausulaWhere);
obj = (NetworkPackage)alNetworkPackages[0];

return obj;

catch (Exception ex)

{
Exception tmpEx = new Exception(Erro ao procurar objeto”, ex);
throw tmpEx;
3
}
public static NetworkPackage findFirstNetworkPackage(string sourceAddress)
{
try
{

NetworkPackage obj = new NetworkPackage();

DataTable dt = new DataTable();

string clausulawWhere = "*;
clausulaWhere =

" sourceAddress = "" + sourceAddress + "7 '';
string sql = " SELECT " +

" FIRST(TS) as FirstTS " +

" FROM ' +

NetworkPackage" +
" WHERE ** + clausulaWhere;

OleDbCommand cmm = new OleDbCommand(sqgl, DataBase.Connection,
DataBase.Transaction);

OleDbDataAdapter da = new OleDbDataAdapter(cmm);

da.Fill(dt);

string FirstTS = "";
DataRow dr = dt.Rows[0];
it (dr["FirstTS"].ToString() != ")

FirstTS = Convert.ToString(dr["FirstTS"]);
¥

List<NetworkPackage> alNetworkPackages = new List<NetworkPackage>();
clausulaWhere = ** TS = " + FirstTS + " ";
alNetworkPackages = findAll(clausulaWhere);
obj = (NetworkPackage)alNetworkPackages[O0];
return obj;
gatch (Exception ex)

Exception tmpEx = new Exception(*Erro ao procurar objeto", ex);
throw tmpEx;

}

public static List<NetworkPackage> findNetworkPackages(string sourceAddress,
string destinationAddress, double IPID, double IDOrigem)
{

try
{




84

NetworkPackage obj = null;
List<NetworkPackage> alNetworkPackages = new List<NetworkPackage>();

string clausulaWhere = ""';
clausulaWhere =
" IPID =" + IPID + "™ " +
" AND sourceAddress = "' + sourceAddress + "" " +
//" AND sourcePort = "' + sourcePort + "" " +
" AND destinationAddress = "" + destinationAddress + "" " +
//" AND destinationPort = "' + destinationPort + ™" " +
" AND ID <> " + IDOrigem + " ';

alNetworkPackages = findAll(clausulaWhere, "IPID, TS™);
return alNetworkPackages;

catch (Exception ex)

{ Exception tmpEx = new Exception(*Erro ao procurar objeto", ex);
throw tmpEx;
}
}
public static List<NetworkPackage> findNetworkPackages()
{
try
{

string clausulaWhere = "";
List<NetworkPackage> alNetworkPackages = new
List<NetworkPackage>();

alNetworkPackages = findAll(clausulaWhere);
return alNetworkPackages;

catch (Exception ex)
{
Exception tmpEx = new Exception(Erro ao procurar objeto",
ex);
throw tmpEx;

}

public static List<NetworkPackage> findNetworkPackages OrderByIPID(DateTime
initialTS, DateTime endTS,
string sourceAddress, string destinationAddress)

{
try
{
string clausulaWhere = "';
List<NetworkPackage> alNetworkPackages = new List<NetworkPackage>();
endTS = endTS.AddSeconds(-5);
initialTS = initialTS.AddSeconds(5);
clausulaWhere = //" TS BETWEEN """ + initialTS.ToString() + "* " +
//" AND *" + endTS.ToString() + "* " +
//"" AND sourceAddress = """ + sourceAddress + """ ' +
" sourceAddress = "" + sourceAddress + " " +
" AND destinationAddress = " + destinationAddress + """ ";
alNetworkPackages = findAll(clausulaWhere, " IPID, TS ");
return alNetworkPackages;
catch (Exception ex)
{
Exception tmpEx = new Exception(“Erro ao procurar objeto", ex);
throw tmpEx;
}
¥

public static List<NetworkPackage> findNetworkPackages OrderByTS(DateTime
initialTS, DateTime endTS,
string sourceAddress, string destinationAddress)
{
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try

string clausulaWhere = "';
List<NetworkPackage> alNetworkPackages = new List<NetworkPackage>();

endTS = endTS.AddSeconds(-5);
initialTS = initialTS.AddSeconds(5);

clausulaWhere = //" TS BETWEEN "' + initialTS.ToString() + " " +
//" AND " + endTS.ToString() + "" " +
//" AND sourceAddress = "' + sourceAddress + """ " +
" sourceAddress = + sourceAddress + """ " +
" AND destinationAddress = "" + destinationAddress + "" ";

alNetworkPackages = findAll(clausulaWhere, ™ TS, IPID ™);
return alNetworkPackages;

catch (Exception ex)

{
Exception tmpEx = new Exception(Erro ao procurar objeto”, ex);
throw tmpEx;

public static List<NetworkPackage> findNetworkPackagesExceptDestinationAddress(
string sourceAddress, string destinationAddress)

{
try
{
string clausulaWhere = "";
List<NetworkPackage> alNetworkPackages = new List<NetworkPackage>(Q);
clausulaWhere = //" TS like "" + date. ToStrlng("dd/MM/yyyy") L
" sourceAddress = "' + sourceAddress + " "
" AND destinationAddress <> """ + destlnatlonAddress + "ty
alNetworkPackages = findAll(clausulaWhere);
return alNetworkPackages;
catch (Exception ex)
{
Exception tmpEx = new Exception(“Erro ao procurar objeto", ex);
throw tmpEx;
}
¥

public static List<NetworkPackage> findNetworkPackagesExceptSourceAddress(
string sourceAddress, string destinationAddress)

{
try
{
string clausulaWhere = "";
List<NetworkPackage> alNetworkPackages = new List<NetworkPackage>();
clausulaWhere = //" TS like """ + date. ToStrlng("dd/MM/yyyy") + T4
" sourceAddress <> "' + sourceAddress + " "
" AND destinationAddress = """ + destlnatlonAddress + U
alNetworkPackages = findAll(clausulaWhere);
return alNetworkPackages;
catch (Exception ex)
{
Exception tmpEx = new Exception(Erro ao procurar objeto”, ex);
throw tmpEx;
3
3
public static List<string> findSourceAddresses()
{
try
{

string clausulaWhere = "";
List<string> colString = new List<string>(Q);
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colString = findGroup(clausulaWhere, "SourceAddress™);
return colString;

catch (Exception ex)

{
Exception tmpEx = new Exception(™Erro ao procurar objeto", ex);
throw tmpEx;
}
¥
public static List<string> findDestinationAddresses()
{
try
{
string clausulaWhere = "';
List<string> colString = new List<string>();
colString = findGroup(clausulaWhere, "DestinationAddress™);
return colString;
catch (Exception ex)
{
Exception tmpEx = new Exception(™Erro ao procurar objeto", ex);
throw tmpEx;
}
¥

public static void updateSourceAddress(string oldSourceAddress, string
newSourceAddress)

{
try
{
string sql = " UPDATE NetworkPackage SET" +
" SourceAddress = " + """ + newSourceAddress + """ + " " +
" WHERE SourceAddress = " + """ + oldSourceAddress + "'"'';

OleDbCommand cmm = new OleDbCommand(sqgl, DataBase.Connection,
DataBase.Transaction);
int recordsAffected = cmm.ExecuteNonQuery();

catch (Exception ex)

{
Exception tmpEx = new Exception(™Erro ao procurar objeto", ex);
throw tmpEx;

}

public static void updateDestinationAddress(string oldDestinationAddress, string
newDestinationAddress)

{
try
{ .
string sql = " UPDATE NetworkPackage SET" +
" DestinationAddress = " + """ + newDestinationAddress + """ + " "
+
" WHERE DestinationAddress = " + """ + oldDestinationAddress +

OleDbCommand cmm = new OleDbCommand(sqgl, DataBase.Connection,
DataBase.Transaction);
int recordsAffected = cmm.ExecuteNonQuery();

catch (Exception ex)
{

Exception tmpEx = new Exception(*Erro ao procurar objeto", ex);
throw tmpEx;

#endregion
#region Instance Methods

protected void loadNetworkPackage(double ID)
{
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try
{
NetworkPackage obj = NetworkPackage.FfindNetworkPackage(ID);
this.load(
obj.TS,
obj .Length,
obj . IPID,

obj .DestinationPort,
obj .-SourcePort,
obj .DestinationAddress,
obj .SourceAddress,
obj.1D,

obj -Processed,
obj . IsHardObject,
obj.1sSavedObject);

3
catch (Exception ex)
{
Exception tmpEx = new Exception(*'Erro ao carregar objeto",
ex);
throw tmpEx;
¥
3
public virtual void save()
{
try
{
validateProperties();
if (m_IsHardObject == false)
{
insert();
m_IsSavedObject = true;
3
else
{
if (n_IsSavedObject == false)
{
update();
3
}
catch (Exception ex)
{
Exception tmpEx = new Exception(Erro ao salvar objeto",
ex);
throw tmpEx;
3
3
internal virtual void remove()
{
try
{

int recordsAffected;
string sql="";

if (m_IsHardObject == false)

{
Exception tmpEx = new Exception('0 objeto nao
existe no banco de dados!™);
throw tmpEx;
}
sql = " DELETE FROM " +
NetworkPackage" +
" WHERE ™ +
" ID="+ 1D ;

sql = sql +" AND TS = """ + m_TS.ToString("'yyyyMMddHHmmss"")
L
OleDbCommand cmm = new OleDbCommand(sql,

DataBase.Connection);
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recordsAffected = cmm.ExecuteNonQuery();
if (recordsAffected > 1)
{
Exception tmpEx = new Exception("A atualizacado do

objeto afetou mais de um registro no banco de dados.");
throw tmpEx;
}

if (recordsAffected == 0)

{
Exception tmpEx = new Exception('Registro alterado
anteriormente. Consulte novamente para atualizar e repita a operagdo.");
throw tmpEx;
}

clear();
m_IsHardObject = false;
m_IsSavedObject = false;

catch (Exception ex)

{
Exception tmpEx = new Exception(*'Objeto ndo foi criado no
banco de dados, portanto ndo pode ser excluido fisicamente.", ex);
throw tmpEx;
}

}
#endregion
#region Private Methods
private void validateProperties()
{
try
if (m_DestinationPort == ")
{
Exception tmpEx = new Exception(*'DestinationPort ndao preenchido!™);
throw tmpEx;

3
if (m_Length == 0)

{
Exception tmpEx = new Exception(‘'Length n&o preenchido!");
throw tmpEx;

if (m_SourcePort == """)

{
Exception tmpEx = new Exception(*'SourcePort ndo preenchido!");
throw tmpEx;

if (m_DestinationAddress == """)

{

Exception tmpEx = new Exception(‘'DestinationAddress nao
preenchido!™);
throw tmpEx;

if (m_SourceAddress == ")
{
Exception tmpEx = new Exception(*'SourceAddress néo preenchido!");
throw tmpEx;
¥
if (m_IPID == 0)
{
Exception tmpEx = new Exception(*IP ID ndo preenchido!");
throw tmpEx;
3
catch (Exception ex)
{
Exception tmpEx = new Exception(“Erro ao validar objeto",
ex);
throw tmpEx;
b
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private void insert()

{
try
{
string sql=""";
long NextID = 0;
NextID = getNextID();
sql = " INSERT INTO" +
" NetworkPackage" +
" (TS, Length, IPID, DestinationPort, SourcePort,
DestinationAddress, " +
" SourceAddress, ID) " +

" VALUES ( "™ +

"+ m_TS.ToString("'dd/MM/yyyy hh:mm:ss:fff'") +

ETt ottt o4
m_Length.ToString() + "," +

+ m_IPID + ", +

""" + m_DestinationPort + """ + " +

""" + m_SourcePort + """ + .U +

""" + m_DestinationAddress + """ + ", +

""" + m_SourceAddress + """ + .U +

NextID + ')";

OleDbCommand cmm = new OleDbCommand(sqgl, DataBase.Connection,
DataBase.Transaction);
cmm.ExecuteNonQuery();

m_ID = NextlD;

m_IsHardObject = true;
m_IsSavedObject = true;

catch (Exception ex)

{ Exception tmpEx = new Exception(*'Objeto ndo foi criado no
banco de dados", ex);
throw tmpEx;
}
b
private long getNextID()
{
try
{

string sql=""";
long NextID = 0;

DataTable dt = new DataTable();
sql = " SELECT MAX(NetworkPackage.ID) as LastID FROM NetworkPackage "';

OleDbCommand cmm = new OleDbCommand(sql,

DataBase.Connection);
OleDbDataAdapter da = new OleDbDataAdapter(cmm);
da.Fill(dt);

DataRow dr = dt.Rows[0];
if (dr["LastID"].ToString(Q) != ")
{

NextID = Convert.ToUInt32(dr[''LastID"]);
¥

NextID ++;
return NextlD;

catch (Exception ex)

{

Exception tmpEx = new Exception(*Erro ao procurar proximo
id", ex);
throw tmpEx;
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private void update()

{
try
{
int recordsAffected;
string sql=""";
sql = " UPDATE NetworkPackage SET" +
TS ="+ U+ m_TS.ToString('dd/MM/yyyy hh:mm:ss:fff'") + """ +
noey
" Length = " + m_Length + ™, " +
" IPID = "™ + m_IPID + ™, " +
" DestinationPort = " + """ + m_DestinationPort +
e ", —
' SourcePort = " + """ + m_SourcePort + " + ", "
+
" DestinationAddress = " + """ +
m_DestinationAddress + """ + ", " +
" SourceAddress = " + """ + m_SourceAddress + """
+ LT+
" Processed = " + Convert.Tolntl6(m_Processed) + "™ ' +
" WHERE ' +
" ID="+ 1D ;

OleDbCommand cmm = new OleDbCommand(sql,
DataBase.Connection, DataBase.Transaction);
recordsAffected = cmm.ExecuteNonQuery();

if (recordsAffected > 1)
{
Exception tmpEx = new Exception(A atualizacédo do
objeto afetou mais de um registro no banco de dados.");
throw tmpEx;
b
if (recordsAffected == 0)
{
Exception tmpEx = new Exception(*'Registro alterado

anteriormente. Consulte novamente para atualizar e repita a operacdo.");
throw tmpEx;
}

m_IsHardObject = true;
m_IsSavedObject = true;

catch (Exception ex)

{
Exception tmpEx = new Exception(Objeto n&o foi atualizado
no banco de dados", ex);
throw tmpEx;
3

}

private void load(DateTime TS, double Length, double IPID, string
DestinationPort, string SourcePort,
string DestinationAddress, string SourceAddress, double 1D, bool Processed,
bool isHardObject, bool isSavedObject)

{
try

{

m_TS = TS;

m_Length = Length;
m_IPID = IPID;
m_DestinationPort = DestinationPort;
m_SourcePort = SourcePort;
m_DestinationAddress = DestinationAddress;
m_SourceAddress = SourceAddress;
m_ID = ID;

m_Processed = Processed;
m_IsHardObject = isHardObject;
m_IsSavedObject = isSavedObject;

catch (Exception ex)

{
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Exception tmpEx = new Exception("Erro de conversdo de tipos
de dados", ex);
throw tmpEx;

}
b
private void clear()
{
try
{
m_TS = DateTime.Now;
m_Length = 0;
m_IPID = O;
m_DestinationPort = "";
m_SourcePort = ""';
m_DestinationAddress = "';
m_SourceAddress = "'';
m_ID = 0;
m_IsHardObject = false;
m_IsSavedObject = false;
catch (Exception ex)
{
Exception tmpEx = new Exception(**Erro ao limpar objeto™,
ex);
throw tmpEx;
}
¥
private static List<NetworkPackage> FfindAll(string clausulaWhere)
{
try
{
return findAll(clausulaWhere, "ID™);
catch (Exception ex)
{
Exception tmpEx = new Exception(Erro ao procurar objeto",
ex);
throw tmpEx;
}
b
private static List<NetworkPackage> FindAll(string clausulaWhere, string
orderby)
try
{

List<NetworkPackage> alNetworkPackages = new
List<NetworkPackage>();

string sql=""";

DataTable dt = new DataTable();

sql = " SELECT " +
" TS, Length, IPID, DestinationPort,
SourcePort, " +
DestinationAddress, SourceAddress, ID, Processed " +
" FROM " +
" NetworkPackage";

if(clausulaWhere 1= ')

{
¥

sgl += " WHERE " + clausulaWhere;

if (orderby !="")
{

sql += " ORDER BY " + orderby;

OleDbCommand cmm = new OleDbCommand(sql,
DataBase.Connection, DataBase.Transaction);

OleDbDataAdapter da = new OleDbDataAdapter(cmm);

da.Fill(dt);
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foreach (DataRow dr in dt.Rows)

{

int year = Convert.Tolnt32(dr["TS"]-ToString() -Substring(6, 4));

int mounth = Convert.Tolnt32(dr["TS"]-ToString().-Substring(3, 2));
int day = Convert.Tolnt32(dr["TS"]-ToString() -Substring(0, 2));

int hour = Convert.Tolnt32({dr["TS"].ToString().Substring(11, 2));
int minutes = Convert.Tolnt32(dr["TS"]-ToString() -Substring(14, 2));
int seconds = Convert.ToInt32(dr["TS"]-ToString() -Substring(17, 2));
int miliseconds = Convert.Tolnt32(dr["TS"].ToString() -Substring(20,

3
DateTime TS = new DateTime(year, mounth, day,
hour, minutes, seconds, miliseconds);
bool processed = false;
if (dr["Processed™] != null)
processed = Convert.ToBoolean(dr["Processed"]);
NetworkPackage obj = new NetworkPackage();
obj.load(
TS,
Convert.ToDouble(dr[*"Length™]),
Convert.ToDouble(dr["IPID"]),
Convert.ToString(dr[''DestinationPort™]),
Convert.ToString(dr['SourcePort']),
Convert.ToString(dr['DestinationAddress']),
Convert.ToString(dr["SourceAddress™]),
Convert.ToDouble(dr["ID"]),
processed,
true, true);
alNetworkPackages.Add(obj);
return alNetworkPackages;
catch (Exception ex)
{
Exception tmpEx = new Exception(*'Erro ao procurar objeto",
ex);
throw tmpEx;
3
}
private static List<string> findGroup(string clausulaWhere, string GroupBy)
{
try
{

List<string> colString = new List<string>();
string sql = ""';
DataTable dt = new DataTable();

sql = " SELECT " +

GroupBy +

" FROM ™ +

NetworkPackage **;
if (clausulaWhere 1= ")
{
sql = sql + " WHERE " + clausulaWhere;

3
sql += " GROUP BY "™ + GroupBy;
sql += " ORDER BY " + GroupBy;

OleDbCommand cmm = new OleDbCommand(sql, DataBase.Connection);
OleDbDataAdapter da = new OleDbDataAdapter(cmm);
da.AcceptChangesDuringUpdate = true;

da.Fill(dt);

foreach (DataRow dr in dt.Rows)

{
colString.Add(Convert.ToString(dr[GroupBy]));
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return colString;

catch (Exception ex)

{
Exception tmpEx = new Exception(Erro ao procurar objeto”, ex);
throw tmpEx;
3
}
#endregion
3

1.4. A Classe NetworkPackageDialog

using System;

using System.Collections;

using System.Collections.Generic;
using System.ComponentModel;
using System._Data;

using System._Drawing;

using System.Text;

using System.Windows.Forms;

namespace ObjectLibrary
public partial class NetworkPackageDialog : Form

public NetworkPackageDialog()
{

}

private void dataGridViewl_RowValidated(object sender,
DataGridViewCel lEventArgs e)

InitializeComponent();

try
DataGridView datagrid = (DataGridView)sender;
NetworkPackage package =
(NetworkPackage)datagrid.Rows[e.Rowlndex] .DataBoundltem;
if(package!=null)
package.save();

catch (Exception ex)

{
MessageBox.Show(ex. InnerException.Message);
3
3
private void NetworkPackageDialog Load(object sender, EventArgs e)
{
try
t ]
List<NetworkPackage> col = NetworkPackage.findNetworkPackages();
networkPackageBindingSource.DataSource = col;
dataGridView.DataSource = networkPackageBindingSource;
catch (Exception ex)
{
MessageBox.Show(ex. InnerException.Message);
3
3
3
¥
namespace ObjectLibrary
{

partial class NetworkPackageDialog
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/// <summary>

/// Required designer variable.

/// </summary>

private System.ComponentModel.lIContainer components = null;

/// <summary>

/// Clean up any resources being used.

/// </summary>

/// <param name="disposing'>true if managed resources should be disposed;
otherwise, false.</param>

protected override void Dispose(bool disposing)

{
if (disposing && (components != null))
components.Dispose();
base.Dispose(disposing);
3

#region Windows Form Designer generated code

/// <summary>
/// Required method for Designer support - do not modify
/// the contents of this method with the code editor.
/// </summary>
private void InitializeComponent()
{
this.components = new System.ComponentModel.Container();
this.dataGridView = new System.Windows.Forms.DataGridView();
this.sourceAddressDataCGridViewTextBoxColumn = new
System._Windows.Forms.DataGridViewTextBoxColumn();
this.destinationAddressDataGridViewTextBoxColumn = new
System._Windows.Forms.DataGridViewTextBoxColumn(Q);
this.destinationPortDataGridViewTextBoxColumn = new
System_Windows.Forms.DataGridViewTextBoxColumn();
this.sourcePortDataGridViewTextBoxColumn = new
System_Windows.Forms.DataGridViewTextBoxColumn();
this.dataDataGridViewTextBoxColumn = new
System_Windows.Forms.DataGridViewTextBoxColumn();
this.networkPackageBindingSource = new
System_Windows.Forms.BindingSource(this.components);

((System.ComponentModel . ISupportinitialize)(this.dataGridView)) .Beginlnit();

((System.ComponentModel . ISupportinitialize) (this.networkPackageBindingSource)).Beginlnit
O:

this.SuspendLayout();

//

// dataGridView

//

this.dataGridView.AutoGenerateColumns = false;

this.dataGridView.ColumnHeadersHeightSizeMode =
System.Windows.Forms.DataGridViewColumnHeadersHeightSizeMode.AutoSize;

this.dataGridView.Columns.AddRange(new
System_Windows.Forms.DataGridViewColumn[] {

this.sourceAddressDataGridViewTextBoxColumn,

this.destinationAddressDataGridViewTextBoxColumn,

this._destinationPortDataGridViewTextBoxColumn,

this.sourcePortDataGridViewTextBoxColumn,

this.dataDataGridViewTextBoxColumn});

this.dataGridView.DataSource = this.networkPackageBindingSource;

this.dataGridView.Dock = System.Windows.Forms.DockStyle.Fill;

this.dataGridView.Location = new System.Drawing.Point(0, 0);

this.dataGridView.Name = "dataGridView";

this.dataCGridView.Size = new System.Drawing.Size(607, 394);

this.dataCGridView.Tablndex = 0;

this.dataGridView.Rowvalidated += new
System_Windows.Forms.DataGridViewCellEventHandler(this.dataGridViewl_RowValidated);

//

// sourceAddressDataGridViewTextBoxColumn

//

this.sourceAddressDataCGridViewTextBoxColumn.DataPropertyName =
"SourceAddress'';

this.sourceAddressDataGridViewTextBoxColumn.HeaderText =
""SourceAddress';
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this.sourceAddressDataGridViewTextBoxColumn._Name =
""'sourceAddressDataGridViewTextBoxColumn';

//

// destinationAddressDataGridViewTextBoxColumn

//

this.destinationAddressDataGridViewTextBoxColumn.DataPropertyName =
"DestinationAddress";

this.destinationAddressDataGridViewTextBoxColumn.HeaderText =
"DestinationAddress';

this.destinationAddressDataGridViewTextBoxColumn._Name =
"destinationAddressDataGridViewTextBoxColumn';

//

// destinationPortDataGridViewTextBoxColumn

//

this.destinationPortDataGridViewTextBoxColumn.DataPropertyName =
“"DestinationPort";

this.destinationPortDataGridViewTextBoxColumn.HeaderText =
"DestinationPort";

this.destinationPortDataGridViewTextBoxColumn._Name =
"destinationPortDataGridViewTextBoxColumn';

//

// sourcePortDataGridViewTextBoxColumn

//

this.sourcePortDataGridViewTextBoxColumn.DataPropertyName =
""SourcePort";

this._sourcePortDataGridViewTextBoxColumn_HeaderText = "'SourcePort";

this.sourcePortDataGridViewTextBoxColumn._Name =
"sourcePortDataGridViewTextBoxColumn';

//

// dataDataGridViewTextBoxColumn

//

this.dataDataGridViewTextBoxColumn._DataPropertyName = "Data';
this.dataDataGridViewTextBoxColumn.HeaderText = "Data';

this.dataDataGridViewTextBoxColumn.Name =
""dataDataGridViewTextBoxColumn';

//

// networkPackageBindingSource

//

this._networkPackageBindingSource.DataSource =
typeof(ObjectLibrary.NetworkPackage);

//

// NetworkPackageDialog

//

this_AutoScaleDimensions = new System.Drawing.SizeF(6F, 13F);

this.AutoScaleMode = System.Windows.Forms.AutoScaleMode.Font;

this.ClientSize = new System.Drawing.Size(607, 394);

this.Controls.Add(this.dataGridView);

this_Name = "NetworkPackageDialog";

this.Text = "NetworkPackageDialog";

this.Load += new System.EventHandler(this.NetworkPackageDialog_Load);

((System.ComponentModel . ISupportinitialize)(this.dataGridView)).EndInit();

((System.ComponentModel . ISupportinitialize) (this.networkPackageBindingSource)) .EndInit()

this_ResumeLayout(false);

}

#endregion

private System.Windows.Forms.DataGridView dataGridView;

private System.Windows.Forms.DataGridViewTextBoxColumn
sourceAddressDataGridViewTextBoxColumn;

private System.Windows.Forms.DataGridViewTextBoxColumn
destinationAddressDataGridViewTextBoxColumn;

private System.Windows.Forms.DataGridViewTextBoxColumn
destinationPortDataGridViewTextBoxColumn;

private System_Windows.Forms.DataGridViewTextBoxColumn
sourcePortDataGridViewTextBoxColumn;

private System.Windows.Forms.DataGridViewTextBoxColumn
dataDataGridViewTextBoxColumn;

private System.Windows.Forms.BindingSource networkPackageBindingSource;
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using System;

namespace ObjectLibrary

{
#region Delegate
/// <summary>
/// Represents the method that will handle the Add event of a ReportControl.
/// </summary>
/// <remarks>
/// </remarks>
public delegate void PackageEventHandler(object sender, PackageEventArgs e);
#endregion
public class PackageEventArgs : EventArgs
{
#region Fields
private NetworkPackage _netPack;
#endregion
#region Constructors
/// <summary>
/// Initializes a new instance of the PackageEventArgs class with the
/// specified report control child and parent.
/// </summary>
/// <param name="childPage">
/// </param>
public PackageEventArgs(NetworkPackage netPack)
_netPack = netPack;
3
#endregion
#region Properties
/// <summary>
/// Gets the network package.
/// </summary>
public NetworkPackage NetPack
{
get
{
return _netPack;
3
}
#endregion
3
3

1.6. A Classe PackageSniffer

using System;

using System.Collections.Generic;
using System.Text;

using System.Windows.Forms;

using Tamir.IPLib;
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using Tamir.IPLib_Packets;
namespace ObjectLibrary
public class PackageSniffer
{ private string _logFile;
private PcapDevice _onLineDevice;

public PcapDevice OnLineDevice

{
get { return _onLineDevice; }
set { _onLineDevice = value; }
}
public string LogFile
{
get { return _logFile; }
set { _logFile = value; }
}
public PackageSniffer()
{
try
{
catch (Exception ex)
throw new Exception(*Erro ao instanciar objeto.", ex);
¥
}
public void Close()
{
try
{ . ]
if (_onLineDevice == null)
return;
if (_onLineDevice.PcapOpened)
_onLineDevice.PcapClose();
catch (Exception ex)
throw new Exception(*Erro ao fechar farejador.", ex);
¥
}
public void Open(int PackageCount, bool promiscuous_mode, int read_timeout)
{
try
{

_onLineDevice.PcapOnPacketArrival += new
SharpPcap.PacketArrivalEvent(device_PcapOnPacketArrival);
if (1_onLineDevice.PcapOpened)

{
_onLineDevice.PcapOpen(promiscuous_mode, read_timeout);
_onLineDevice.PcapbDumpOpen(_logFile);
_onLineDevice.PcapCapture(PackageCount);
}
catch (Exception ex)
{
throw new Exception(*Erro ao fechar farejador.™, ex);
¥

}

/// <summary>
/// Dumps each received packet to a pcap file
/// </summary>
private void device_PcapOnPacketArrival (object sender, Packet packet)
{
try
{

NetworkPackage netPack = new NetworkPackage();
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if (packet is UDPPacket)

UDPPacket UDP = (UDPPacket)packet;

netPack.SourceAddress = UDP.SourceAddress;
netPack.SourcePort = UDP.SourcePort.ToString();
netPack.DestinationPort = UDP.DestinationPort.ToString();
netPack.DestinationAddress = UDP.DestinationAddress;

}
if (packet is TCPPacket)

TCPPacket TCP = (TCPPacket)packet;

netPack.SourceAddress = TCP.SourceAddress;
netPack.DestinationAddress = TCP.DestinationAddress;
netPack.SourcePort = TCP.SourcePort.ToString();
netPack.DestinationPort = TCP.DestinationPort.ToString();

}
if (packet is IPPacket)

IPPacket TCP
netPack.IPID

(1PPacket)packet;
TCP.1d;

3

if ((netPack.SourceAddress == ") &&
(netPack.DestinationAddress == ") &&
(netPack.SourcePort == "'") &&
(netPack.DestinationPort == "))

{
}

netPack.TS = DateTime.Now;
netPack.Length = Convert.ToDouble(packet.Bytes.Length);

return;

if (_onLineDevice.PcapDumpOpened)

{
}

if (PackageCaptured !'= null)

_onLineDevice.PcapbDump(packet);

PackageCaptured(this, new PackageEventArgs(netPack));

3
catch (Exception ex)
if (ex.InnerException == null)
MessageBox.Show(ex.Message) ;
else

MessageBox.Show(ex. InnerException._Message);

}

/// <summary>

/// Occurs when the body heigth overflow.

/// </summary>

public event PackageEventHandler PackageCaptured;

1.7.

A Classe PackageSnifferDialog

using
using
using
using
using
using
using
using

using

System;

System.10;
System.Collections.Generic;
System.ComponentModel ;
System.Data;
System.Drawing;
System.Text;
System_Windows.Forms;

Tamir.IPLib;




99

using Tamir.IPLib_Packets;
using ObjectLibrary.ErrorHandler;

namespace ObjectLibrary

{

public partial class PackageSnifferDialog : Form

{
private PackageSniffer _sniffer;
delegate void SetTextCallback(ObjectLibrary.NetworkPackage netPack);

public PackageSnifferDialog()

{
try

InitializeComponent();
_sniffer = new PackageSniffer();
_sniffer._PackageCaptured += new
PackageEventHandler(_sniffer_PackageCaptured);
catch (Exception ex)

throw new Exception("Error during instance object", ex);

¥
}
private void PackageSnifferDialog_Load(object sender, EventArgs e)
{
try
FillDevices();
catch (Exception ex)
ErrorHandlerDialog.ShowErroHandler(ref ex);
¥
}
private void fillDevices()
{
try
{
PcapDevicelList devices = SharpPcap.GetAllDevices();
cboDevices.DataSource = devices;
cboDevices.DisplayMember = *"‘PcapDescription’;
catch (Exception ex)
throw new Exception(™, ex);
}
b
private void loadSettings()
{
try
iT (cboDevices.Items.Count > 0)
{
PcapDevice device = (PcapDevice)cboDevices.Selectedltem;
_sniffer.OnLineDevice = device;
ke
catch (Exception ex)
{
ErrorHandlerDialog.ShowErroHandler(ref ex);
}
}
private void btnStop_Click(object sender, EventArgs e)
{
try
{

_sniffer.Close();

catch (Exception ex)

{
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ErrorHandlerDialog.ShowErroHandler(ref ex);

3
}
private void btnStart_Click(object sender, EventArgs e)
{
try
{
loadSettings(Q);
verifyLogFile();
if (_sniffer.OnLineDevice == null)
{
MessageBox.Show(*'Selecione um dispositivo de rede.™);
return;
¥
backgroundWorkerWriter.RunWorkerAsync();
catch (Exception ex)
{
ErrorHandlerDialog.ShowErroHandler(ref ex);
3
}
void verifyLogFile()
{
try
{
_sniffer.LogFile = txtLogFile.Text;
if ((_sniffer.LogFile == ") || (Csniffer.LogFile == null) )
throw new Exception(*'Selecione um Arquivo de Histoérico!™);
catch (Exception ex)
throw new Exception(™, ex);
3
}

void _sniffer_PackageCaptured(object sender, PackageEventArgs e)
{
try

NetworkPackage netPack = e.NetPack;
updateWinListPacket(netPack);

catch (Exception ex)

ErrorHandlerDialog.ShowErroHandler(ref ex);

¥
}
void updateWinListPacket(NetworkPackage netPack)
{

try

{

ListViewltem item = new ListViewltem(netPack.TS.ToShortDateString());
item_Subltems._Add(netPack.TS.ToLongTimeString());
item_Subltems._Add(netPack.Length.ToString(Q));
item._Subltems.Add(netPack.SourceAddress);
item.Subltems.Add(netPack.DestinationAddress);

if (this.IstPacket. InvokeRequired)

SetTextCallback d = new SetTextCal lback(updateWinListPacket);
this.Invoke(d, new object[] { netPack });
¥

else

IstPacket. Items.Add(item);
¥

catch (Exception ex)

throw new Exception('™, ex);
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3
}
private void backgroundWorkerWriter_DoWork(object sender, DoWorkEventArgs e)
{
try
{ ]
_sniffer.Open(SharpPcap. INFINITE, true, 0);
catch (Exception ex)
{
ErrorHandlerDialog.ShowErroHandler(ref ex);
3
}
private void btnOpenLogFile_Click(object sender, EventArgs e)
{
try
{
saveFileDialog.Filter = "Log File|*.l10og";
saveFileDialog.Title = "Selecione um nome para o arquivo de log";
saveFileDialog.ShowDialog();
if (saveFileDialog.FileName != ")
{
FileStream fs = (FileStream)saveFileDialog.OpenFile();
txtLogFile.Text = fs_Name;
_sniffer.LogFile = fs_Name;
fs.Close();
3
catch (Exception ex)
{
ErrorHandlerDialog.ShowErroHandler(ref ex);
3
}
3
¥
namespace ObjectLibrary
{

partial class PackageSnifferDialog
{
/// <summary>
/// Required designer variable.
/// </summary>
private System.ComponentModel.IContainer components = null;

/// <summary>

/// Clean up any resources being used.

/// </summary>

/// <param name="disposing">true if managed resources should be disposed;
otherwise, false.</param>

protected override void Dispose(bool disposing)

{
if (disposing && (components != null))
{
components.Dispose();
base.Dispose(disposing);
}

#region Windows Form Designer generated code

/// <summary>

/// Required method for Designer support - do not modify

/// the contents of this method with the code editor.

/// </summary>

private void InitializeComponent()

{
this.groupBoxl = new System.Windows.Forms.GroupBox();
this.btnOpenLogFile = new System.Windows.Forms.Button();
this.labell = new System.Windows.Forms.Label();
this.txtLogFile = new System.Windows.Forms.TextBox();
this.cboDevices = new System.Windows.Forms.ComboBox();
this.IblDevice = new System.Windows.Forms.Label();
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this.groupBox2 = new System.Windows.Forms.GroupBox();
this.IstPacket = new System.Windows.Forms.ListView();
this.columnHeaderl new System.Windows.Forms.ColumnHeader();
this.columnHeader3 new System.Windows.Forms.ColumnHeader();
this.columnHeader2 = new System.Windows.Forms.ColumnHeader();
this.columnHeader4 new System._Windows.Forms.ColumnHeader();
this.columnHeader5 new System.Windows.Forms.ColumnHeader();
this.btnStop = new System.Windows.Forms.Button();

this.btnStart = new System.Windows.Forms.Button();
this._backgroundWorkerWriter = new System.ComponentModel .BackgroundWorker();
this.saveFileDialog = new System.Windows.Forms.SaveFileDialog();
this.tableLayoutPanell = new System.Windows.Forms.TableLayoutPanel();
this.groupBox3 = new System.Windows.Forms.GroupBox();
this.groupBoxl.SuspendLayout();

this.groupBox2.SuspendLayout();
this.tableLayoutPanell.SuspendLayout();
this.groupBox3.SuspendLayout();

this.SuspendLayout();

//

// groupBox1

//

this.groupBoxl.Controls._Add(this.btnOpenLogFile);
this.groupBoxl.Controls._Add(this.labell);
this.groupBoxl.Controls.Add(this.txtLogFile);
this.groupBoxl.Controls.Add(this.cboDevices);
this.groupBoxl.Controls.Add(this.IblDevice);
this.groupBoxl.Dock = System._Windows.Forms.DockStyle.Fill;
this.groupBoxl.Location = new System.Drawing.Point(3, 3);
this.groupBoxl.Name = "groupBox1';

this.groupBox1.Size = new System.Drawing.Size(758, 61);
this._.groupBoxl.Tablndex = 2;

this.groupBox1.TabStop = false;

this.groupBoxl.Text = "Configuracdes';

// btnOpenLogFile

//

this.btnOpenLogFile.FlatStyle = System.Windows.Forms.FlatStyle.Popup;
this.btnOpenLogFile.Image = global::ObjectLibrary.Properties.Resources.open;
this._btnOpenLogFile._Location = new System.Drawing.Point(603, 32);
this.btnOpenLogFile_Name = *"btnOpenLogFile";

this.btnOpenLogFile.Size = new System.Drawing.Size(23, 23);
this._btnOpenLogFile.Tablndex = 6;
this.btnOpenLogFile.UseVisualStyleBackColor = true;
this._btnOpenLogFile.Click += new

System.EventHandler(this.btnOpenLogFile_Click);

//

// labell
//
this.labell_AutoSize = true;

this.labell.Location = new System.Drawing.Point(304, 16);
this.labell.Name = "labell™;

this.labell_Size = new System.Drawing.Size(102, 13);
this.labell.Tablndex = 8;

this.labell.Text = "Arquivo de Histérico";

//

// txtLogFile

//

this.txtLogFile.Location = new System.Drawing.Point(307, 34);
this.txtLogFile_Name = "txtLogFile";

this.txtLogFile_ReadOnly = true;

this.txtLogFile.Size = new System.Drawing.Size(290, 20);
this.txtLogFile.Tablndex = 7;

this._txtLogFile.Text = "c:\\Temp\\teste.log";

//

// cboDevices

//

this.cboDevices.FormattingEnabled = true;
this.cboDevices.Location = new System.Drawing.Point(21, 33);
this.cboDevices._Name = 'cboDevices";

this.cboDevices.Size = new System.Drawing.Size(280, 21);
this.cboDevices.Tablndex = 1;

//

// 1blDevice

//
this.IblDevice.AutoSize
this.IblDevice.Location

true;
new System.Drawing.Point(18, 16);
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this.IblDevice.Name = "lblDevice";

this.IblDevice.Size = new System.Drawing.Size(97, 13);
this.IblDevice.Tablndex = 0;

this.IblDevice.Text = "Dispositivo de rede";

//

// groupBox2

//

this.groupBox2.Controls.Add(this. IstPacket);
this.groupBox2.Dock = System.Windows.Forms.DockStyle_Fill;
this._.groupBox2.Location = new System.Drawing.Point(3, 70);
this.groupBox2.Name = "groupBox2";

this.groupBox2.Size = new System.Drawing.Size(758, 259);
this.groupBox2.Tablndex = 3;

this.groupBox2.TabStop = false;

this.groupBox2.Text = "Pacotes";

// lstPacket

//

this. IstPacket.Columns._AddRange(new System._Windows.Forms.ColumnHeader[] {
this.columnHeaderl1,

this.columnHeader3,

this.columnHeader2,

this.columnHeader4,

this.columnHeader5});

this. IstPacket.Dock = System.Windows.Forms.DockStyle.Fill;
this.IstPacket.Location = new System.Drawing.Point(3, 16);
this. IstPacket.Name = "lIstPacket";

this. IstPacket.Size = new System.Drawing.Size(752, 240);
this.IstPacket.Tablndex = 0;

this. IstPacket.UseCompatibleStatelmageBehavior = false;
this.IstPacket.View = System._Windows.Forms.View.Details;
//

// columnHeaderl

//

this.columnHeaderl.Text = "Data";

this.columnHeaderl_Width = 133;

//

// columnHeader3

//

this.columnHeader3.Text = *"Hora";

this.columnHeader3.Width 115;

//

// columnHeader?2

//

this.columnHeader2.Text = ""Tamanho";
this.columnHeader2.Width 65;

//

// columnHeader4

//

this.columnHeader4.Text = *"Origem";
this.columnHeader4.Width 139;

//

// columnHeader5

//

this.columnHeader5.Text = "Destino";
this.columnHeader5._Width = 151;

//

// btnStop

//

this._btnStop.DialogResult = System.Windows.Forms._DialogResult.Cancel;
this.btnStop.FlatStyle = System.Windows.Forms.FlatStyle.Popup;
this.btnStop.Location = new System.Drawing.Point(96, 16);
this._btnStop.Name = "btnStop";

this._btnStop.Size = new System.Drawing.Size(84, 27);
this.btnStop.Tablndex = 1;

this.btnStop.Text = "Parar’;
this.btnStop.UseVisualStyleBackColor = true;
this.btnStop.Click += new System.EventHandler(this.btnStop_Click);
//

// btnStart

//

this.btnStart.FlatStyle = System._Windows.Forms.FlatStyle.Popup;
this.btnStart.Location = new System._Drawing.Point(6, 16);
this.btnStart.Name = "btnStart";

this.btnStart.Size = new System.Drawing.Size(84, 27);
this.btnStart.Tablndex = 0;
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this.btnStart.Text = "lIniciar";
this._btnStart.UseVisualStyleBackColor = true;

this.btnStart.Click += new System.EventHandler(this.btnStart_Click);
//

// backgroundWorkerWriter

//

this.backgroundWorkerWriter.DoWork += new

System.ComponentModel .DoWorkEventHandler (this.backgroundWorkerWriter_DoWork);

//

// tablelLayoutPanell

//

this.tableLayoutPanell.ColumnCount = 1;
this.tableLayoutPanell.ColumnStyles.Add(new

System_Windows.Forms.ColumnStyle(System_Windows.Forms.SizeType.Percent, 100F));

this.tableLayoutPanell._Controls.Add(this.groupBox3, 0, 2);
this.tableLayoutPanell.Controls.Add(this.groupBox1l, 0, 0);
this.tableLayoutPanell._Controls.Add(this.groupBox2, 0, 1);
this.tableLayoutPanell._Dock = System._Windows.Forms.DockStyle.Fill;
this.tableLayoutPanell._Location = new System.Drawing.Point(0, 0);
this.tableLayoutPanell_Name = "tablelLayoutPanell";
this.tableLayoutPanell.RowCount = 3;
this.tableLayoutPanell_RowStyles.Add(new

System_Windows.Forms.RowStyle(System_Windows.Forms.SizeType.Absolute, 67F));

this.tableLayoutPanell_RowStyles.Add(new

System.Windows.Forms.RowStyle(System.Windows.Forms.SizeType.Percent, 100F));

this.tableLayoutPanell_RowStyles.Add(new

System_Windows.Forms.RowStyle(System_Windows.Forms.SizeType.Absolute, 55F));

}

this.tableLayoutPanell.Size = new System.Drawing.Size(764, 387);
this.tableLayoutPanell.Tablndex = 4;

//

// groupBox3

//

this.groupBox3.Controls.Add(this.btnStart);
this.groupBox3.Controls.Add(this.btnStop);

this._.groupBox3.Dock = System._Windows.Forms.DockStyle.Fill;
this.groupBox3.FlatStyle = System.Windows.Forms.FlatStyle.System;
this.groupBox3.Location = new System.Drawing.Point(3, 335);
this._groupBox3.Name = "groupBox3";

this.groupBox3.Size = new System.Drawing.Size(758, 49);
this.groupBox3.Tablndex = 5;

this.groupBox3.TabStop = false;

//

// PackageSnifferDialog
//

this.AutoScaleDimensions = new System.Drawing.SizeF(6F, 13F);
this.AutoScaleMode = System.Windows.Forms.AutoScaleMode.Font;
this.ClientSize = new System.Drawing.Size(764, 387);
this.Controls.Add(this.tableLayoutPanell);

this.FormBorderStyle = System._Windows.Forms.FormBorderStyle.Fixed3D;
this.MaximizeBox = false;

this.Name = "PackageSnifferDialog";
this.StartPosition = System.Windows.Forms._FormStartPosition.CenterScreen;
this.Text = "Farejador";

this.Load += new System.EventHandler(this.PackageSnifferDialog Load);
this.groupBoxl1.ResumeLayout(false);

this.groupBoxl1.PerformLayout();

this.groupBox2.ResumeLayout(false);
this.tableLayoutPanell.ResumeLayout(false);
this.groupBox3.ResumeLayout(false);

this._ResumeLayout(false);

#endregion

private System.Windows.Forms.GroupBox groupBox1;

private System.Windows.Forms.GroupBox groupBox2;

private System.Windows.Forms.Button btnStop;

private System._Windows.Forms.Button btnStart;

private System.Windows.Forms.ListView IstPacket;

private System.Windows.Forms.Label IblDevice;

private System.Windows.Forms.ColumnHeader columnHeaderl;
private System.ComponentModel.BackgroundWorker backgroundWorkerWriter;
private System.Windows.Forms.ColumnHeader columnHeader3;
private System.Windows.Forms.ColumnHeader columnHeader4;
private System.Windows.Forms.ColumnHeader columnHeader5;
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private System.Windows.Forms.ColumnHeader columnHeader2;

private System.Windows.Forms.ComboBox choDevices;

private System.Windows.Forms.Button btnOpenLogFile;

private System.Windows.Forms.Label labell;

private System.Windows.Forms.TextBox txtLogFile;

private System_Windows.Forms.SaveFileDialog saveFileDialog;
private System.Windows.Forms.TableLayoutPanel tableLayoutPanell;
private System.Windows.Forms.GroupBox groupBox3;

2. O Programa PackageAnalizator (Analisador)

2.1.

A Classe AnalysisProject

using System;

using System._Data;

using System.Data.OleDb;

using System.Collections.Generic;
using ObjectLibrary.Communication;

namespace PackageAnalyzator

{

ex)

public class AnalysisProject

{
#region Fields

//Dados Bascios
private string m_Description;
private string m_Name;
private long m_ID;

//Dados da Analise

private long m_idStandard;
private long m_idTypeOfService;
private double m_DelayAverage;
private double m_LengthAverage;
private double m_JitterAverage;
private double m_LostedAverage;
private DateTime m_InitialTS;
private DateTime m_EndTS;
private string m_DestinationAddress;
private string m_SourceAddress;

private Standard m_Standard;
private TypeOfService m_TypeOfService;

private List<NetWorkPackageProcessed> m_Packages;
//Estados do objeto
private bool m_IsHardObject; //Existe no BD
private bool m_IsSavedObject; //Atualizado no BD
#endregion
#region Constructors
public AnalysisProject()
{
try

clear(Q);

catch (Exception ex)

{

Exception tmpEx = new Exception(™Erro ao carregar

objeto™,
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throw tmpEx;

}

#endregion

#region Properties

//Todos objetos devem conter esta propriedade. Ela diz se o objeto existe

no banco de dados
internal bool IsHardObject

{
get
{
return m_IsHardObject;
}
b

//Todos objetos devem conter esta propriedade. Ela diz

salvo no banco de dados
internal bool IsSavedObject

{
get
{ ]
return m_IsSavedObject;
3
}
public string Description
{
get
{ o
return m_Description;
3
set
{ .
m_Description = value;
m_lIsSavedObject = false;
3
}
public string Name
{
get
{
return m_Name;
3
set
{
m_Name = value;
m_lIsSavedObject = false;
3
}
public long ID
{
get
{
return m_ID;
3
set
{
m_ID = value;
m_IsSavedObject = false;
¥
3
internal long idStandard
{
get
{
return m_idStandard;
3
set

m_idStandard = value;

se 0 objeto

esta
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m_lIsSavedObject = false;

3
}
public Standard Standard
{
get
{
if (m_Standard == null)
m_Standard = Standard.findStandard(m_idStandard);
return m_Standard;
3
set
m_Standard = value;
m_idStandard = m_Standard.ID;
m_IsSavedObject = false;
3
}
internal long idTypeOfService
{
get
{
return m_idTypeOfService;
3
set
m_idTypeOfService = value;
m_IsSavedObject = false;
}
¥
public TypeOfService TypeOfService
{
get

if (n_TypeOfService == null)
m_TypeOfService =
TypeOfService.findTypeOfService(m_idTypeOfService);

return m_TypeOfService;

¥

set
m_TypeOfService = value;
m_idTypeOfService = m_TypeOfService.ID;
m_IsSavedObject = false;

}

public List<NetWorkPackageProcessed> Packages

{
get

if (m_Packages == null)
m_Packages =
NetWorkPackageProcessed. findNetWorkTableProcesseds_Discard(m_ID);

return m_Packages;

¥
set
m_Packages = value;
¥
public double DelayAverage
{
get
{
return m_DelayAverage;
}

set
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m_DelayAverage = value;
m_IsSavedObject = false;

}

public double LengthAverage
{

get
{
return m_LengthAverage;
}
set
{
m_LengthAverage = value;
m_IsSavedObject = false;
b

}

public double JitterAverage
{

get
{
return m_JitterAverage;
}
set
m_JitterAverage = value;
m_IsSavedObject = false;
b

}

public double LostedAverage

{

get
{
return m_LostedAverage;
3
set
{
m_LostedAverage = value;
m_lIsSavedObject = false;
3

}

public DateTime InitialTS
{

get
{
return m_InitialTsS;
3
set
{
m_InitialTS = value;
m_lIsSavedObject = false;
3
}
public DateTime EndTS
{
get
{
return m_EndTS;
3
set
m_EndTS = value;
m_lIsSavedObject = false;
3
}

public string DestinationAddress

{
get

{

return m_DestinationAddress;
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3
set
m_DestinationAddress = value;
m_IsSavedObject = false;
3
}
public string SourceAddress
{
get
{
return m_SourceAddress;
3
set
{
m_SourceAddress = value;
m_IsSavedObject = false;
3
}

#endregion
#region Static Methods

public static AnalysisProject findAnalysisProject(long ID)

{
try

{

AnalysisProject obj = new AnalysisProject();

List<AnalysisProject> alAnalysisProjects = new

List<AnalysisProject>();

string clausulaWhere=""";
clausulaWhere =
" ID="+ 1D ;

alAnalysisProjects = findAll(clausulaWhere);
if(alAnalysisProjects.Count > 1)

{

Exception tmpEx = new Exception(™A procura retornou

mais de um objeto™);

ex)

throw tmpEx;
if(alAnalysisProjects.Count == 1)

obj = (AnalysisProject) alAnalysisProjects[0];
return obj;

catch (Exception ex)

{
Exception tmpEx = new Exception(*'Erro ao procurar objeto",
throw tmpEx;
¥
3
public static List<AnalysisProject> findAnalysisProjects()
{
try
{

string clausulaWhere = "";
List<AnalysisProject> alAnalysisProjects = new

List<AnalysisProject>();

ex)

alAnalysisProjects = findAll(clausulaWhere);
return alAnalysisProjects;

catch (Exception ex)
{

Exception tmpEx = new Exception(*Erro ao procurar objeto",

throw tmpEx;
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b
#endregion

#region Instance Methods

public virtual void save()

{
try
{ ) )
validateProperties();
if (m_IsHardObject == false)
{
insert();
m_IsSavedObject = true;
}
else
{ ) )
if (n_IsSavedObject == false)
{
update();
¥
3
catch (Exception ex)
{
Exception tmpEx = new Exception(**Erro ao salvar objeto",
ex);
throw tmpEx;
¥
3
public virtual void saveAnalysis()
{
try
{
int recordsAffected;
string sql = ""';
sql = " UPDATE AnalysisProject SET" +
" idStandard = " + m_idStandard + ", " +
" 1dTypeOfService = " + m_idTypeOfService + ", " +
" EndTS = " + """ + m_EndTS + """ + ", "+
" InitialTS = ™ + """ + m_InitialTS + """ + ", " +
" SourceAddress = " + """ + m_SourceAddress + """ + ", " +
" DestinationAddress = " + """ + m_DestinationAddress + """ + ", " +
" DelayAverage = " + m_DelayAverage.ToString()-Replace(","™, ".") +",
"o+
" LengthAverage = " + m_LengthAverage.ToString()-Replace(",", ".") +
noey
" JitterAverage = " + m_JitterAverage.ToString().Replace(™,™, ".") +
nowy
" LostedAverage = " + m_LostedAverage.ToString()-Replace(",", ".") +
" WHERE " +
" ID =" + ID;

OleDbCommand cmm = new OleDbCommand(sql, DataBase.Connection);
recordsAffected = cmm.ExecuteNonQuery();

if (recordsAffected > 1)
{
Exception tmpEx = new Exception(A atualizacdo do objeto afetou mais
de um registro no banco de dados.');
throw tmpEx;
¥
if (recordsAffected == 0)
{
Exception tmpEx = new Exception(*'Registro alterado anteriormente.

Consulte novamente para atualizar e repita a operacado.");
throw tmpEx;
}

m_IsHardObject = true;
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m_lIsSavedObject = true;

catch (Exception ex)

t Exception tmpEx = new Exception(“Erro ao salvar objeto", ex);
throw tmpEx;
¥
}
public virtual void remove()
{
try
{

int recordsAffected;
string sql=""";

if (m_IsHardObject == false)

{
Exception tmpEx = new Exception(*'0 objeto nao
existe no banco de dados!™);
throw tmpEx;
3
sgl = " DELETE FROM " +
" AnalysisProject” +
" WHERE " +
" ID="+ 1D ;

OleDbCommand cmm = new OleDbCommand(sql,
DataBase.Connection);
recordsAffected = cmm.ExecuteNonQuery();

if (recordsAffected > 1)

throw new Exception("A atualizacdo do objeto afetou mais de um
registro no banco de dados.');

}

if (recordsAffected == 0)

throw new Exception(‘'Registro alterado anteriormente. Consulte
novamente para atualizar e repita a operacgao.');

}

clear();
m_IsHardObject = false;
m_lIsSavedObject = false;

catch (Exception ex)

{
Exception tmpEx = new Exception(*'Objeto ndo foi criado no
banco de dados, portanto ndo pode ser excluido fisicamente.", ex);
throw tmpEx;
}

b
#endregion
#region Private Methods

private void validateProperties()
{
try
{
if (n_Description == ")
{
Exception tmpEx = new Exception(*'Description nao
preenchido!™);
throw tmpEx;

}
it (m_Name == ")
{
Exception tmpEx = new Exception(*'Name nao
preenchido!™);
throw tmpEx;




112

catch (Exception ex)

{
Exception tmpEx = new Exception(“Erro ao validar objeto",
ex);
throw tmpEx;
¥
3
private void insert()
{
try
{

string sql=""";
long NextID = 0;

NextID = getNextID();
sgl = " INSERT INTO" +

" AnalysisProject" +
' (Description, Name, ID) " +

" VALUES ( " +
""" + m_Description + """ + " " +
U4+ m_Name + YUY O+ LT+

NextID + ')";
OleDbCommand cmm = new OleDbCommand(sql,
DataBase.Connection);
cmm.ExecuteNonQuery();

m_ID = NextlD;

m_IsHardObject = true;
m_IsSavedObject = true;

catch (Exception ex)

{ Exception tmpEx = new Exception(*'Objeto ndo foi criado no
banco de dados", ex);
throw tmpEx;
}
b
private long getNextID()
{
try
{

string sql=""";
long NextID = 0;

DataTable dt = new DataTable();
sql = " SELECT MAX(AnalysisProject.ID) as LastAnalysisProject" +
" FROM AnalysisProject "';

OleDbCommand cmm = new OleDbCommand(sql,
DataBase.Connection);

OleDbDataAdapter da = new OleDbDataAdapter(cmm);
da.Fill(dt);

DataRow dr = dt.Rows[0];
if (dr["LastAnalysisProject"].ToString() != ")
{

NextID = Convert.ToUInt32(dr["LastAnalysisProject"]);
}

NextID ++;
return NextlD;

catch (Exception ex)
{

Exception tmpEx = new Exception("Erro ao procurar proximo
id", ex);

throw tmpEx;
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private void update()

{
try

{

int recordsAffected;
string sql=""";

sql = ' UPDATE AnalysisProject SET" +
" Description = " + """ + m_Description + """ + ",
B
" Name = " + """ + m_Name + """ +
" WHERE " +
" ID="+ 1D ;

OleDbCommand cmm = new
OleDbCommand(sqgl ,DataBase.Connection);
recordsAffected = cmm.ExecuteNonQuery();

if (recordsAffected > 1)
{
Exception tmpEx = new Exception("A atualizacado do
objeto afetou mais de um registro no banco de dados.");
throw tmpEx;
3
if (recordsAffected == 0)
{
Exception tmpEx = new Exception('Registro alterado

anteriormente. Consulte novamente para atualizar e repita a operagdo.");
throw tmpEx;
}

m_IsHardObject = true;
m_IsSavedObject = true;

catch (Exception ex)

{
Exception tmpEx = new Exception(Objeto n&o foi atualizado
no banco de dados", ex);
throw tmpEx;
3

}

private void load(long ID, string Name, string Description, string
sourceAddress,
string destinationAddress, DateTime initialTS, DateTime endTS, long
idStandard,
long idTypeOfService, double delayAverage, double jitterAverage, double

lengthAverage,
double lostedAvarage, bool isHardObject, bool isSavedObject)
{
try
{

m_Description = Description;
m_Name = Name;
m_ID = 1D;

m_DelayAverage = delayAverage;
m_idStandard = idStandard;
m_idTypeOfService = idTypeOfService;
m_JitterAverage = jitterAverage;
m_LengthAverage = lengthAverage;
m_LostedAverage = lostedAvarage;
m_DestinationAddress = destinationAddress;
m_EndTS = endTS;

m_InitialTS = initialTS;

m_SourceAddress = sourceAddress;

m_IsHardObject = isHardObject;
m_IsSavedObject = isSavedObject;

catch (Exception ex)

{
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Exception tmpEx = new Exception("Erro de conversdo de tipos

de dados", ex);
throw tmpEx;

}
b
private void clear()
{
try
{
m_Description = "';
m_Name = """
m_ID = O;

m_DelayAverage = O;

m_idStandard = 0;
m_idTypeOfService = 0;
m_JitterAverage = O;
m_LengthAverage 0;
m_LostedAverage = O;
m_DestinationAddress = "';
m_EndTS = DateTime.MinValue;
m_InitialTS = DateTime._MinValue;
m_SourceAddress = ""';

m_Standard = null;
m_TypeOfService = null;

m_IsHardObject = false;
m_lIsSavedObject = false;

catch (Exception ex)

{
Exception tmpEx = new Exception(“Erro ao limpar objeto",
ex);
throw tmpEx;
}
b
private static List<AnalysisProject> FfindAll(string clausulaWhere)
{
try
{

List<AnalysisProject> alAnalysisProjects = new
List<AnalysisProject>();

string sql="";

DataTable dt = new DataTable();

sql = " SELECT " +
" Description, " +
" Name, " +
1D, "+
' SourceAddress, " +
" DestinationAddress, " +
" InitialTs, " +
" EndTS, " +
" 1dTypeOfService, ' +
" idStandard, " +
" LengthAverage, " +
DelayAverage, " +
" JitterAverage, " +
" LostedAverage " +
" FROM ™ +
AnalysisProject';

if(clausulaWhere 1= ')

{
¥

OleDbCommand cmm = new OleDbCommand(sql,

sql = sql + " WHERE " + clausulaWhere;

DataBase.Connection);
OleDbDataAdapter da = new OleDbDataAdapter(cmm);
da.Fill(dt);

foreach (DataRow dr in dt.Rows)
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ex);

string sourceAddress = ;
if (dr["SourceAddress'™] != DBNull.Value)

sourceAddress = Convert.ToString(dr["SourceAddress']);
string destinationAddress = "";
iT (dr["DestinationAddress'™] != DBNull.Value)

destinationAddress = Convert.ToString(dr["DestinationAddress™]);

DateTime initialTS = DateTime.MinValue;
if (dr["InitialTsS™] != DBNull_.Value)
initialTS = Convert.ToDateTime(dr["InitialTS"]);

DateTime endTS = DateTime.MinValue;
if (dr["EndTS™] != DBNull.Value)
endTS = Convert.ToDateTime(dr["EndTS"]);

long idStandard = O;
if (dr["idStandard™] != DBNull_Value)
idStandard = Convert.Tolnt64(dr[idStandard™]);

long idTypeOfService = 0;
if (dr["idTypeOfService™] !'= DBNull.Value)
idTypeOfService = Convert.Tolnté4(dr["idTypeOfService']);

double delayAverage = 0;
if (dr["DelayAverage'™] 1= DBNull._Value)
delayAverage = Convert.ToDouble(dr["DelayAverage']);

double jitterAverage = O;
if (dr["JitterAverage'] != DBNull.Value)
jitterAverage = Convert.ToDouble(dr["JitterAverage']);

double lengthAverage = 0;
if (dr["LengthAverage'] != DBNull.Value)
lengthAverage = Convert.ToDouble(dr["'LengthAverage™]);

double lostedAverage = 0;
if (dr["LostedAverage'] != DBNull.Value)
lostedAverage = Convert.ToDouble(dr["'LostedAverage™]);

AnalysisProject obj = new AnalysisProject();

obj - load(

Convert.ToUlnt32(dr["ID"]),

Convert.ToString(dr[“Name']),
Convert.ToString(dr["Description']),
sourceAddress,
destinationAddress,
initialTs,
endTS,
idStandard,
idTypeOfService,
delayAverage,
JitterAverage,
lengthAverage,
lostedAverage,
true, true);

alAnalysisProjects.Add(obj);
return alAnalysisProjects;

catch (Exception ex)

{
Exception tmpEx = new Exception(*'Erro ao procurar objeto",
throw tmpEx;
3
}
#endregion
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using System;

using System.Collections.Generic;
using System.ComponentModel ;
using System.Data;

using System.Drawing;

using System.Text;

using System.Windows.Forms;

using ObjectLibrary.ErrorHandler;
using ObjectLibrary.Communication;

namespace PackageAnalyzator

public partial class AnalysisProjectDialog : Form

{

private AnalysisProject m_AnalysisProject;

public AnalysisProjectDialog()

{
try
{
InitializeComponent();
catch (Exception ex)
{
throw new Exception("Erro ao instanciar objeto.", ex);
}
¥
private void AnalysisProjectDialog_Load(object sender, EventArgs e)
{
try
clear();
FillListAnalysisProjects();
catch (Exception ex)
{
ErrorHandlerDialog.ShowErroHandler(ref ex);
3
3
private void clear()
{
try
{
m_AnalysisProject = null;
errorProvider.SetError(txtDescription, '");
errorProvider.SetError(txtName, "'");
txtDescription.Text = "';
txtName.Text = "'';
catch (Exception ex)
throw new Exception(*Erro ao limpar Projeto de Analise", ex)
3
}
private void fillListAnalysisProjects()
{
try

IstAnalysisProjects.ltems.Clear();

IstAnalysisProjects._DisplayMember = "Name"';
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List<AnalysisProject> alAnalysisProjects =
AnalysisProject.findAnalysisProjects();
foreach (AnalysisProject obj in alAnalysisProjects)

IstAnalysisProjects. l1tems._Add(obj);
3

catch (Exception ex)

throw new Exception("Erro ao listar Tipos de Servicgo", ex);

}
¥
private void btnNew_Click(object sender, EventArgs e)
{
try
clear();
catch (Exception ex)
{
ErrorHandlerDialog.ShowErroHandler(ref ex);
3
}
private void btnRefresh_Click(object sender, EventArgs e)
{
try
FillListAnalysisProjects();
catch (Exception ex)
{
ErrorHandlerDialog.ShowErroHandler(ref ex);
3
}
private void btnSave Click(object sender, EventArgs e)
{
try
LS
if (fieldsValidated(""'") == false)
return;
DialogResult dlgr =
MessageBox.Show(this, ""Tem certeza que deseja salvar?",
"Atencao!",
MessageBoxButtons.YesNo,
MessageBoxlIcon.Question);
if (dlgr == DialogResult.No)
return;
save();
MessageBox.Show(this,
"Projeto de Analise salvo com sucesso!",
"Analizador",
MessageBoxButtons.OK,
MessageBoxIcon. Information);
clear(Q);
FfillListAnalysisProjects();
catch (Exception ex)
{
ErrorHandlerDialog.ShowErroHandler(ref ex);
3
3
private bool fieldsValidated(string nameField)
{
try
{

bool errorControl = true;
bool result = true;
return errorControl;
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catch (Exception ex)

throw new Exception(*Erro ao validar os dados do Projeto de Analise.",

ex);
3
}
private void save()
{
try
{
if (m_AnalysisProject == null)
m_AnalysisProject = new AnalysisProject();
m_AnalysisProject.Name = txtName.Text;
m_AnalysisProject.Description = txtDescription.Text;
//1DbTransaction tran = DataBase.Connection.BeginTransaction();
try
m_AnalysisProject.save();
//tran.Commit();
catch (Exception ex)
//tran.Rollback();
throw new Exception(*Erro ao salvar Projeto de Analise™, ex);
¥
catch (Exception ex)
throw new Exception(*Erro ao salvar Projeto de Analise", ex);
3
}
private void IstAnalysisProjects_SelectedlndexChanged(object sender, EventArgs
e)

{
try

if (IstAnalysisProjects._Selectedltem != null)
m_AnalysisProject =

(AnalysisProject) IstAnalysisProjects.Selectedltem;
loadAnalysisProject();

3
catch (Exception ex)
{
ErrorHandlerDialog.ShowErroHandler(ref ex);
3
}
private void loadAnalysisProject()
{
try
txtName.Text = m_AnalysisProject.Name;
txtDescription.Text = m_AnalysisProject._Description;
catch (Exception ex)
throw new Exception("Erro ao selecionar Projeto de Analise", ex);
}
¥
private void btnDel_Click(object sender, EventArgs e)
{
try
{

if (m_AnalysisProject == null)

throw new Exception(*'Por favor selecione um item primeiro.");
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DialogResult dlgr =
MessageBox.Show(this, "Tem certeza que deseja excluir?",
"Atencao!",
MessageBoxButtons.YesNo,
MessageBoxlIcon.Question);
if (dlgr == DialogResult.No)
return;

delete();

MessageBox.Show(this,
"Projeto de Analise excluido com sucesso!",
"Analizador",
MessageBoxButtons.OK,
MessageBoxlIcon. Information);

FillListAnalysisProjects();
clear();

catch (Exception ex)

{
ErrorHandlerDialog.ShowErroHandler(ref ex);
3
}
private void delete()
{
try
{
//1DbTransaction tran = DataBase.Connection.BeginTransaction();
try
m_AnalysisProject.remove();
//tran.Commit();
catch (Exception ex)
{
//tran.Rollback();
throw new Exception("Erro ao deletar Projeto de Analise™, ex);
}
catch (Exception ex)
throw new Exception("Erro ao deletar Projeto de Analise™, ex);
3
3

private void Fields_Validating(object sender, CancelEventArgs e)

{
try

{

Control c = (Control)sender;
fieldsValidated(c.Name);

catch (Exception ex)

{
ErrorHandlerDialog.ShowErroHandler(ref ex);
¥
}
private void Fields_Enter(object sender, EventArgs e)
{
try

Control c = (Control)sender;
errorProvider.SetError(c, "");

catch (Exception ex)

{
¥

ErrorHandlerDialog.ShowErroHandler(ref ex);
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namespace PackageAnalyzator
{
partial class AnalysisProjectDialog
{
/// <summary>
/// Required designer variable.
/// </summary>
private System.ComponentModel. IContainer components = null;

/// <summary>

/// Clean up any resources being used.

/// </summary>

/// <param name="disposing'>true if managed resources should be disposed;
otherwise, false.</param>

protected override void Dispose(bool disposing)

{
if (disposing && (components != null))
{
components._Dispose();
base.Dispose(disposing);
3

#region Windows Form Designer generated code

/// <summary>

/// Required method for Designer support - do not modify

/// the contents of this method with the code editor.

/// </summary>

private void InitializeComponent()

{
this.components = new System.ComponentModel.Container();
this.gpbEdit = new System.Windows.Forms.GroupBox();
this.IblDescription = new System.Windows.Forms.Label(Q);
this.txtDescription = new System.Windows.Forms.TextBox();
this.IbIName = new System.Windows.Forms.Label();
this.txtName new System.Windows.Forms.TextBox();
this.btnSave = new System.Windows.Forms.Button();
this_btnDel = new System._Windows.Forms.Button();
this.btnNew = new System.Windows.Forms.Button();
this.gpbList = new System.Windows.Forms.GroupBox();
this.IstAnalysisProjects = new System.Windows.Forms.ListBox();
this.toolTip = new System.Windows.Forms.ToolTip(this.components);
this.errorProvider = new

System.Windows.Forms.ErrorProvider(this.components);

this.gpbEdit.SuspendLayout();
this._gpbList.SuspendLayout();

((System.ComponentModel . ISupportinitialize)(this.errorProvider)) .Beginlnit();
this.SuspendLayout();
//
// gpbEdit
//
this.gpbEdit.Controls.Add(this.IblDescription);
this._gpbEdit.Controls._Add(this.txtDescription);
this.gpbEdit.Controls._Add(this.IbIName);
this.gpbEdit.Controls.Add(this.txtName);
this.gpbEdit.Font = new System.Drawing.Font(*'Microsoft Sans Serif",
8.25F, System.Drawing.FontStyle.Bold, System.Drawing.GraphicsUnit.Point, ((byte)(0)));
this.gpbEdit.Location = new System.Drawing.Point(4, 199);
this.gpbEdit.Name = "gpbEdit";
this.gpbEdit.Size = new System.Drawing.Size(336, 126);
this._gpbEdit.Tablndex = 1;
this._gpbEdit.TabStop = false;
this.gpbEdit.Text = "Novo / Editar';
//

// lblDescription

//

this._IblDescription.AutoSize = true;

this.IblDescription.Font = new System.Drawing.Font(*'‘Microsoft Sans
Serif"”, 8.25F, System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point,
((byte)(0)));

this.IblDescription.Location = new System.Drawing.Point(8, 66);

this.IblDescription.Name = "lblDescription';

this.IblDescription.Size = new System.Drawing.Size(58, 13);

this.IblDescription.Tablndex = 2;
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this.IblDescription.Text = "Descricédo:";

//

// txtDescription

//

this.txtDescription.Font = new System.Drawing.Font(‘'"Microsoft Sans
Serif", 8.25F, System.Drawing.FontStyle_Regular, System.Drawing.GraphicsUnit.Point,
((byte)(0)));

this.txtDescription.Location = new System.Drawing.Point(11, 82);

this.txtDescription.Multiline = true;

this.txtDescription.Name = "txtDescription';

this.txtDescription.Size = new System.Drawing.Size(317, 38);

this.txtDescription.Tablndex = 3;

this._toolTip.SetToolTip(this.txtDescription, ""Cédigo do Banco na
compensacao');

this.txtDescription.Enter += new
System.EventHandler(this.Fields_Enter);

this.txtDescription.Validating += new
System.ComponentModel .CancelEventHandler(this.Fields_Validating);

//

// 1blIName

//

this. IbIName.AutoSize = true;

this_IbIName.Font = new System.Drawing.Font(*'Microsoft Sans Serif",
8.25F, System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point,
((byte)(0)));

this_.IbIName.Location = new System.Drawing.Point(8, 19);

this_.IbIName.Name = "lbIName";

this.IbIName.Size = new System.Drawing.Size(38, 13);

this.IbIName.Tablndex = 0;

this.IbIName.Text = "Nome:";

//

// txtName

//

this.txtName.Font = new System.Drawing.Font(‘'Microsoft Sans Serif",
8.25F, System.Drawing.FontStyle_Regular, System.Drawing.GraphicsUnit.Point,
((byte)(0)));

this.txtName.Location = new System.Drawing.Point(9, 35);

this.txtName.MaxLength = 255;

this.txtName.Name = "txtName';

this.txtName.Size = new System.Drawing.Size(319, 20);

this.txtName.Tablndex = 1;

this.txtName.Enter += new System.EventHandler(this.Fields_Enter);

this.txtName.Validating += new
System.ComponentModel .CancelEventHandler(this.Fields_Validating);

//

// btnSave

//

this_btnSave.FlatStyle = System.Windows.Forms.FlatStyle._Popup;

this_btnSave.Font = new System.Drawing.Font(*‘Microsoft Sans Serif",
8.25F, System.Drawing.FontStyle.Bold, System.Drawing.GraphicsUnit.Point, ((byte)(0)));

this.btnSave.ForeColor = System.Drawing.Color.MediumBlue;

this._btnSave. ImageAlign = System.Drawing.ContentAlignment.MiddleLeft;

this.btnSave.Location = new System.Drawing.Point(270, 331);

this.btnSave.Name = "btnSave';

this.btnSave.Size = new System.Drawing.Size(70, 24);

this_btnSave.Tablndex = 4;

this_btnSave.Text = "Salvar";

this.btnSave.TextAlign = System.Drawing.ContentAlignment.MiddleRight;

this.btnSave.Click += new System.EventHandler(this.btnSave_Click);

//

// btnDel

//

this_btnDel _.FlatStyle = System_Windows.Forms.FlatStyle.Popup;

this_btnDel _.Font = new System.Drawing.Font(*'Microsoft Sans Serif",
8.25F, System.Drawing.FontStyle.Bold, System.Drawing.GraphicsUnit.Point, ((byte)(0)));

this.btnDel .ForeColor = System.Drawing.Color.Red;

this.btnDel . ImageAlign = System.Drawing.ContentAlignment.MiddleLeft;

this_btnDel .Location = new System.Drawing.Point(194, 331);

this_btnDel .Name = "btnDel";

this_btnDel .Size = new System.Drawing.Size(70, 24);

this.btnDel.Tablndex = 3;

this.btnDel .Text = "Excluir";

this_btnDel .TextAlign = System.Drawing.ContentAlignment_MiddleRight;

this.btnDel .Click += new System.EventHandler(this.btnDel_Click);

//

// btnNew
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//

this_btnNew.FlatStyle = System_Windows.Forms.FlatStyle.Popup;

this.btnNew.Font = new System.Drawing.Font(**Microsoft Sans Serif",
8.25F, System.Drawing.FontStyle.Bold, System.Drawing.GraphicsUnit.Point, ((byte)(0)));

this.btnNew.ForeColor = System.Drawing.Color.MediumBlue;

this_btnNew. ImageAlign = System.Drawing.ContentAlignment_MiddleLeft;

this_btnNew.Location = new System.Drawing.Point(119, 331);

this.btnNew.Name = "btnNew";

this.btnNew.Size = new System.Drawing.Size(69, 24);

this_btnNew.Tablndex = 2;

this_btnNew.Text = "Novo';

this.btnNew.TextAlign = System.Drawing.ContentAlignment.MiddleRight;

this.btnNew.Click += new System.EventHandler(this.btnNew_Click);

//

// gpbList

//

this._gpbList.Controls._Add(this.IstAnalysisProjects);

this._gpbList.Font = new System.Drawing.Font(*'Microsoft Sans Serif",
8.25F, System.Drawing.FontStyle.Bold, System.Drawing.GraphicsUnit.Point, ((byte)(0)));

this.gpbList.Location = new System.Drawing.Point(4, 7);

this.gpbList.Name = "gpbList";

this.gpbList.Size = new System.Drawing.Size(336, 189);

this.gpbList.Tablndex = 0;

this.gpbList.TabStop = false;

this.gpbList.Text = "Projetos Cadastrados:'';

//

// lIstAnalysisProjects

//

this.IstAnalysisProjects.Font = new System.Drawing.Font(**Microsoft
Sans Serif", 8.25F, System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point,
((byte)(0)));

this.IstAnalysisProjects.Location = new System.Drawing.Point(9, 21);

this.IstAnalysisProjects.Name = "IstAnalysisProjects";

this.IstAnalysisProjects.Size = new System.Drawing.Size(319, 160);

this.IstAnalysisProjects.Sorted = true;

this.IstAnalysisProjects.Tablndex = O;

this.IstAnalysisProjects.SelectedIndexChanged += new
System_EventHandler(this.IstAnalysisProjects_SelectedlndexChanged);

//

// errorProvider

//

this.errorProvider.ContainerControl = this;

//

// AnalysisProjectDialog

//

this.AutoScaleDimensions = new System.Drawing.SizeF(6F, 13F);

this.AutoScaleMode = System.Windows.Forms.AutoScaleMode.Font;

this_ClientSize = new System.Drawing.Size(345, 367);

this.Controls.Add(this.btnSave);

this.Controls.Add(this.gpbEdit);

this._Controls._Add(this.gpbList);

this.Controls.Add(this.btnDel);

this.Controls.Add(this.btnNew);

this.FormBorderStyle = System.Windows.Forms.FormBorderStyle.Fixed3D;

this.MaximizeBox = false;

this_MinimizeBox = false;

this_Name = "AnalysisProjectDialog";

this.StartPosition =
System_Windows.Forms.FormStartPosition.CenterScreen;

this.Text = ""Cadastro de Projetos de Analise';

this.Load += new
System.EventHandler(this.AnalysisProjectDialog_Load);

this._gpbEdit.ResumeLayout(false);

this._gpbEdit.PerformLayout();

this.gpbList.ResumeLayout(false);

((System.ComponentModel . ISupportinitialize)(this.errorProvider)).EndInit();
this_ResumeLayout(false);

}
#endregion
private System.Windows.Forms.GroupBox gpbEdit;

private System.Windows.Forms.Button btnSave;
private System.Windows.Forms.Label IblDescription;
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private System.Windows.Forms.TextBox txtDescription;
private System_Windows.Forms.Label IbIName;

private System.Windows.Forms.TextBox txtName;

private System.Windows.Forms.Button btnDel;

private System.Windows.Forms.Button btnNew;

private System_Windows.Forms.GroupBox gpbList;

private System_Windows.Forms.ListBox IstAnalysisProjects;
private System.Windows.Forms.ToolTip toolTip;

private System.Windows.Forms.ErrorProvider errorProvider;

2.3.

A Classe AnalysisProjectResultDialog

using
using
using
using
using
using
using

using
using

using
using

System;
System.Collections.Generic;
System.ComponentModel ;
System.Data;
System._Drawing;
System.Text;
System.Windows.Forms;

ObjectLibrary.ErrorHandler;
ObjectLibrary.Communication;

ObjectLibrary;
ZedGraph;

namespace PackageAnalyzator

public partial class AnalysisProjectResultDialog : Form

{

private AnalysisProject m_AnalysisProject;

public AnalysisProjectResultDialog()

{
try
{
InitializeComponent();
catch (Exception ex)
throw new Exception("Erro ao instanciar objeto.", ex);
¥
}

public AnalysisProjectResultDialog(AnalysisProject analysisProject)

{
try

{
InitializeComponent();
m_AnalysisProject = analysisProject;

btnResults.Enabled = true;
cboAnalysisProject_Enabled = true;
if (m_AnalysisProject != null)

btnResults.Enabled = false;
cboAnalysisProject_Enabled = false;

3
catch (Exception ex)

throw new Exception("Erro ao instanciar objeto.", ex);

}

private void AnalysisProjectProcessedDialog_Load(object sender, EventArgs

{
try

e)
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FillComboAnalysisProject();
AnalysisProject ap = m_AnalysisProject;
clear();

m_AnalysisProject = ap;

if (m_AnalysisProject !'= null)
cboAnalysisProject.Selectedvalue = m_AnalysisProject.ID;

loadAnalisysProjectResults();

catch (Exception ex)

{
ErrorHandlerDialog.ShowErroHandler(ref ex);
¥
3
private void fillComboAnalysisProject()
{
try
{
List<AnalysisProject> alAnalysisProject =
AnalysisProject.findAnalysisProjects();
AnalysisProject tos = new AnalysisProject();
tos_Name = *""(Selecione)";
alAnalysisProject.Insert(0, tos);
cboAnalysisProject.DisplayMember = "Name';
cboAnalysisProject.ValueMember = "ID";
cboAnalysisProject._DataSource = alAnalysisProject;
catch (Exception ex)
throw new Exception("Erro ao listar Tipos de Servigo", ex);
}
¥
private void clear()
{
try
{
m_AnalysisProject = null;
txtDestinationAddress.Text = "*;
txtSourceAddress.Text = "";
txtStandard.Text = ""';
txtTypeOfService.Text = "";
txtAnalysisProjectDescription.Text = "*;
IstParametersResults. Items.Clear();
if (IbtnResults.Focused)
ifT (cboAnalysisProject.ltems.Count > 0)
cboAnalysisProject.Selectedindex = 0;
}
zedGraphJitter.GraphPane.XAxis.Scale_Min = 0;
zedGraphJditter.GraphPane.XAxis.Scale_Max = 10;
zedGraphJditter.GraphPane.GraphObjList.Clear();
zedGraphJditter.GraphPane.CurvelList.Clear();
catch (Exception ex)
{
throw new Exception(*Erro ao limpar Projeto de Analise", ex);
3
}
private void loadAnalisysProjectResults()
{
try

if (m_AnalysisProject == null)
return;
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txtAnalysisProjectDescription.Text = m_AnalysisProject._Description;
txtDestinationAddress.Text = m_AnalysisProject.DestinationAddress;
txtSourceAddress.Text = m_AnalysisProject.SourceAddress;
txtStandard.Text = m_AnalysisProject.Standard.Name;
txtTypeOfService.Text = m_AnalysisProject.TypeOfService.Name;

FfillListParameterResults();

FillGraph(Q);
catch (Exception ex)
{
throw new Exception("Erro ao listar Tipos de Servigo", ex);
¥
}
private void fillListParameterResults()
{
try
{
IstParametersResults. lItems.Clear();
if (m_AnalysisProject == null)
return;
IstParametersResults._BeginUpdate();
ListViewltem liOutFlow = FfillListParameterResultsOutflow();
IstParametersResults. Items_Add(liOutFlow);
ListViewltem liJitter = fillListParameterResultsJitter();
IstParametersResults. Items_Add(liJitter);
ListViewltem liPackageDelay = fillListParameterResultsPackageDelay();
IstParametersResults. Items.Add(liPackageDelay) ;
ListViewltem liPackagelLoses = fillListParameterResultsPackagelLoses();
IstParametersResults. Items_Add(liPackagelLoses);
IstParametersResults.EndUpdate();
catch (Exception ex)
throw new Exception(“Erro ao carregar analise."”, ex);
}
b
private ListViewltem FfillListParameterResultsOutflow()
{
try
{

QoSRequisite requisite;
StandardTolerance st;
ListViewltem Ii;

requisite = new QoSRequisite(EnumQoSRequisite.Outflow);
st = StandardTolerance.findStandardTolerance(
m_AnalysisProject.TypeOfService.ID, m_AnalysisProject.Standard. ID,
requisite.ID);
Ii = new ListViewltem(requisite.Name);
1i.Subltems._Add((m_AnalysisProject.LengthAverage).ToString("#,##0") + "
kbps™);

if (st == null)

l1i.Subltems. Add(");
li_Subltems._Add('"");
li.Subltems._Add('Parémetro nédo cadastrado para a norma escolhida.");
}
else
{
li.Subltems._Add((st.MinValue / 1000).ToString("#,##0") + " Kkbps'™);
li.Subltems._Add((st-MaxValue / 1000).ToString("#,##0") + ' Kkbps™);

iT ((m_AnalysisProject.LengthAverage < st.Minvalue) ||
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(m_AnalysisProject.LengthAverage > st._MaxValue))

li_Subltems._Add(*"'Parametro FORA dos padrdes.');

3
else
li_Subltems._Add(**Parametro DENTRO dos padrdes.');
3
3
return Ii;

catch (Exception ex)

throw new Exception(“Erro ao carregar analise.", ex);

}
¥
private ListViewltem fillListParameterResultsJitter()
{

try

{

QoSRequisite requisite;
StandardTolerance st;
ListViewltem li;

//Jitter
requisite = new QoSRequisite(EnumQoSRequisite.Jitter);
st = StandardTolerance.findStandardTolerance(
m_AnalysisProject.TypeOfService.ID, m_AnalysisProject.Standard. ID,
requisite.ID);
Ii = new ListViewltem(requisite.Name);
l1i.Subltems._Add(m_AnalysisProject.JitterAverage.ToString("'#,##0") + "

ms');
if (st == null)
li_Subltems.Add("""");

li.Subltems._Add("");
li_Subltems_Add(**Parametro ndo cadastrado para a norma escolhida.™);

¥
else
{
li.Subltems._Add(st.MinValue.ToString("'#,##0") + " ms");
li.Subltems._Add(st.-MaxValue.ToString("'#,##0") + " ms");
ifT ((m_AnalysisProject.JitterAverage < st.Minvalue) ||
(m_AnalysisProject.JitterAverage > st.MaxValue))
l1i.Subltems.Add("'Parametro FORA dos padrdes.");
3
else
l1i.Subltems._Add(*'Parametro DENTRO dos padrdes.');
3
3

return Ii;
catch (Exception ex)

throw new Exception(*Erro ao carregar analise.", ex);

¥
}
private ListViewltem fillListParameterResultsPackageDelay()
{

try

{

QoSRequisite requisite;
StandardTolerance st;
ListViewltem Ii;

//Atraso
requisite = new QoSRequisite(EnumQoSRequisite.PackageDelay);
st = StandardTolerance.findStandardTolerance(
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ms*);

%)

m_AnalysisProject.TypeOfService.ID, m_AnalysisProject.Standard. ID,
requisite.ID);

Ii = new ListViewltem(requisite.Name);
1i.Subltems.Add(m_AnalysisProject.DelayAverage.ToString("'#,##0™) +

if (st == null)

{
li_Subltems._Add('"");
li.Subltems._Add("");
li.Subltems._Add("'Parémetro nédo cadastrado para a norma escolhida."
¥
else
{
li.Subltems._Add(st.-MinValue.ToString("'#,##0") + " ms");
li.Subltems.Add(st.MaxValue.ToString("'#,##0") + " ms");
if ((m_AnalysisProject.DelayAverage < st_MinValue) ||
(m_AnalysisProject.DelayAverage > st.MaxValue))
1i.Subltems.Add("'Parametro FORA dos padrdes.");
3
else
li.Subltems._Add(*'Parametro DENTRO dos padrdes.');
3
3

return Ii;
catch (Exception ex)

throw new Exception(*Erro ao carregar analise.", ex);

}

private ListViewltem fillListParameterResultsPackagelLoses()
{
try
{ . .
QoSRequisite requisite;
StandardTolerance st;
ListViewltem Ii;

//Perdas
requisite = new QoSRequisite(EnumQoSRequisite.PackagelLoses);
st = StandardTolerance.findStandardTolerance(

m_AnalysisProject.TypeOfService.ID, m_AnalysisProject.Standard.
requisite.ID);

Ii = new ListViewltem(requisite.Name);
1i_Subltems._Add(m_AnalysisProject.LostedAverage.ToString("'#,##0.00")

if (st == null)

{
li.Subltems._Add("");
li.Subltems._Add(");
l1i.Subltems.Add(*'Parametro ndo cadastrado para a norma escolhida.’
3
else
t . _
li.Subltems._Add(st.MinValue.ToString("#,##0.00") + "%");
li_Subltems._Add(st.MaxValue.ToString("'#,##0.00") + "%');
ifT ((m_AnalysisProject.LostedAverage < st.MinValue) ||
(m_AnalysisProject.LostedAverage > st.MaxValue))
l1i.Subltems._Add("'Parametro FORA dos padrdes.");
3
else
l1i.Subltems._Add("'Parametro DENTRO dos padrdes.');
3
}

return li;

1D,
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catch (Exception ex)

throw new Exception(*Erro ao carregar analise.", ex);

3
}
private void fillGraph()
{
try
t o
if (m_AnalysisProject == null)
return;
FillGraphditter();
FillGraphOutFlow();
FillGraphPackageDelay();
FillGraphPackagelLoses();
catch (Exception ex)
throw new Exception("Erro ao listar Tipos de Servigo", ex);
}
¥
private void fillGraphJditter()
{
try
{

if (m_AnalysisProject == null)
return;

NetWorkPackageProcessed firstPack = m_AnalysisProject.Packages[0];
NetWorkPackageProcessed lastPack =
m_AnalysisProject.Packages[m_AnalysisProject.Packages.Count - 1];

TimeSpan timel = lastPack.SourceTS - FfirstPack.SourceTS;

List<double> x = new List<double>();
List<double> y = new List<double>();

double actualJitterTotal = 0O;
double actualJitterAverage =
double maxJitter = 0O;

long actualSecond = 0;

long actualPackagesCount = 0;
long totalPackages = O;

0;

m_AnalysisProject.Packages = null;
foreach (NetWorkPackageProcessed pack in m_AnalysisProject.Packages)

{
TimeSpan temp2 = pack.SourceTS - FTirstPack.SourceTS;

ifT (temp2.Seconds <= actualSecond)

if (Ipack.Losted)
actualJditterTotal += pack.Jitter;

actualPackagesCount++;

}

else

{

actualJitterAverage = actualJitterTotal / actualPackagesCount;

if (actualJitterAverage > maxJitter)
maxJitter = actualJitterAverage;

X .Add(actualSecond);
y.Add(actualJitterAverage);

actualSecond = temp2.Seconds;
actualPackagesCount = 0;
actualJitterTotal = 0O;
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totalPackages++;
3
GraphPane pane = zedGraphJitter.GraphPane;
pane.Title.Text = "Flutacao no Tempo com Tolerancia da norma " +

m_AnalysisProject.Standard.Name;
pane_XAxis.Title.Text = "Tempo (s)";
pane.YAxis.Title.Text = "Flutacao (ms)";

pane.Chart.Fill = new Fill(Color.FromArgb(255, 255, 245),
Color.FromArgb(255, 255, 190), 90F);

pane.CurvelList.Clear();

Lineltem curve = pane.AddCurve("Flutacao"™, Xx.ToArray(), Yy-ToArray(Q),
Color.DarkBlue);

curve.Symbol _.Fill = new Fill(Color.White);

StandardTolerance tolerance = StandardTolerance.findStandardTolerance(
m_AnalysisProject.TypeOfService.ID, m_AnalysisProject.Standard. ID,
(int)EnumQoSRequisite.Jitter);

///7/7 Manually set the x axis range
if (m_AnalysisProject._JitterAverage < tolerance_MinValue)
pane.YAxis.Scale.Min = m_AnalysisProject.JitterAverage - 20;
else
pane.YAxis.Scale_Min = tolerance.MinValue - 20;

if (n_AnalysisProject.JitterAverage > tolerance.MaxValue)
pane.YAxis.Scale.Max = m_AnalysisProject.JitterAverage + 20;
else
pane.YAxis.Scale.Max = tolerance.MaxValue + 20;

// Display the Y axis grid lines
pane.YAxis._MajorGrid.IsVisible = true;
pane.YAxis.MinorGrid.IsVisible = true;

// Calculate the Axis Scale Ranges
zedGraphJditter .AxisChange();

// Calculate the Axis Scale Ranges
zedGraphOutFlow.AxisChange();

if (tolerance != null)

{
double[] xt new double[2];

double[] yt = new double[2];

xt[0]
xt[1]

yt[0]
yt[1]

Lineltem curveMin = pane.AddCurve(*'Tolerancia Minimo"™, xt, vt,

0;
timel.Seconds;

tolerance._MinValue;
tolerance.MinValue;

Color.Red);
curveMin.Symbol _Fill = new Fill(Color._White);

xt[0]
xt[1]

yt[0]
yt[1]

0;
timel.Seconds;

tolerance.MaxValue;
tolerance.MaxValue;

if (tolerance_MaxValue < pane.YAxis.Scale_Max)

{

Lineltem curveMax = pane.AddCurve(*Tolerancia Maximo", xt, yt,
Color.Red);
curveMax.Symbol .Fill = new Fill(Color._White);

}

// Calculate the Axis Scale Ranges
zedGraphJditter.AxisChange();

catch (Exception ex)

{
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throw new Exception("Erro ao listar Tipos de Servigo", ex);

3
}
private void FfillGraphOutFlow()
{

try

{

if (m_AnalysisProject == null)
return;

if (m_AnalysisProject.Packages.Count == 0)
return;

NetWorkPackageProcessed firstPack = m_AnalysisProject.Packages[0];
NetWorkPackageProcessed lastPack =
m_AnalysisProject.Packages[m_AnalysisProject.Packages.Count - 1];

TimeSpan timel = lastPack.SourceTS - firstPack.SourceTS;

List<double> x = new List<double>();
List<double> y = new List<double>();

long actualSecond = 0;
double actuallLength = 0;
foreach (NetWorkPackageProcessed pack in m_AnalysisProject.Packages)

{
TimeSpan temp2 = pack.SourceTS - FTirstPack.SourceTS;

ifT (temp2.Seconds <= actualSecond)

actualLength += pack.Length;
3
else
{
X .Add(actualSecond);
y.Add(actualLength);

actualSecond
actuallLength

temp2.Seconds;
0;

}

GraphPane pane = zedGraphOutFlow.GraphPane;

pane.Title.Text = ‘"Largura de Banda com Tolerancia da norma " +
m_AnalysisProject.Standard.Name;

pane.XAxis.Title.Text

pane.YAxis.Title.Text

“Tempo (s)";
"Bytes";

pane.Chart.Fill = new Fill(Color.FromArgb(255, 255, 245),
Color.FromArgb(255, 255, 190), 90F);

pane.CurveList.Clear();

Lineltem curve = pane.AddCurve(*'Largura de Banda', x.ToArray(Q),
y.ToArray(), Color.Black);

curve._.Symbol _.Fill = new Fill(Color.White);

StandardTolerance tolerance = StandardTolerance.findStandardTolerance(
m_AnalysisProject.TypeOfService.ID, m_AnalysisProject.Standard. ID,
(int)EnumQoSRequisite.Outflow);

// Manually set the x axis range
pane.XAxis.Scale_Min = 0;
pane .XAxis.Scale.Max = actualSecond;

if (m_AnalysisProject.LengthAverage < (tolerance.Minvalue /7 1000))
pane.YAxis.Scale.Min = m_AnalysisProject.LengthAverage - 10000;
else
pane.YAxis.Scale.Min = tolerance.MinValue - 10000;

if (m_AnalysisProject.LengthAverage > (tolerance.MaxValue / 1000))
pane.YAxis.Scale.Max = m_AnalysisProject.LengthAverage + 10000;
else
pane.YAxis.Scale.Max = tolerance.MaxValue + 10000;

// Display the Y axis grid lines
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pane.YAxis._MajorGrid.IsVisible
pane._YAxis.MinorGrid. IsVisible

true;
true;

// Calculate the Axis Scale Ranges
zedGraphOutFlow.AxisChange();

if (tolerance !'= null)

{
double[] xt = new double[2];

double[] yt new double[2];

xt[0]
xt[1]

yt[0]
yt[1]

Lineltem curveMin = pane.AddCurve(*'Tolerancia Minimo"™, xt, vVyt,

0;
timel.Seconds;

tolerance.MinvValue;
tolerance.MinValue;

Color.Red);
curveMin.Symbol _.Fill = new Fill(Color._White);

xt[0]
xt[1]

yt[0]
yt[1]

if (tolerance._MaxValue < pane.YAxis.Scale_Max)

{

0;
timel.Seconds;

tolerance.MaxValue;
tolerance._MaxValue;

Lineltem curveMax = pane.AddCurve(*Tolerancia Maximo'", xt, yt,
Color.Red);
curveMax.Symbol .Fill = new Fill(Color._White);

}

// Calculate the Axis Scale Ranges
zedGraphOutFlow.AxisChange();

catch (Exception ex)

throw new Exception("Erro ao listar Tipos de Servigo", ex);

¥
}
private void fillGraphPackageDelay()
{

try

{

if (m_AnalysisProject == null)
return;

NetWorkPackageProcessed firstPack = m_AnalysisProject.Packages[0];
NetWorkPackageProcessed lastPack =
m_AnalysisProject.Packages[m_AnalysisProject.Packages.Count - 1];

TimeSpan timel = lastPack.SourceTS - firstPack.SourceTS;

List<double> x = new List<double>();
List<double> y = new List<double>();

double actualDelayTotal = 0;
double actualDelayAverage =
double maxDelay = O;

long actualSecond = O;

long actualPackagesCount = 0;
long totalPackages = 0;

0;

m_AnalysisProject.Packages = null;
foreach (NetWorkPackageProcessed pack in m_AnalysisProject.Packages)

{
TimeSpan temp2 = pack.SourceTS - FfirstPack.SourceTS;
if (temp2.Seconds <= actualSecond)

if (Ipack.Losted)
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actualDelayTotal += pack.Delay;

actualPackagesCount++;

}
else
{
actualDelayAverage = actualDelayTotal / actualPackagesCount;
iT (actualDelayAverage > maxDelay)
maxDelay = actualDelayAverage;
X.Add(actualSecond);
y.Add(actualDelayAverage);
actualSecond = temp2.Seconds;
actualPackagesCount = 0;
actualDelayTotal = 0;
¥
totalPackages++;
}
GraphPane pane = zedGraphPackageDelay.GraphPane;
pane.Title.Text = ""Atraso com Tolerancia da norma " +

m_AnalysisProject.Standard.Name;
pane.XAxis.Title.Text = "Tempo (ms)";
pane.YAxis.Title.Text = "Atraso (ms)";

pane.Chart.Fill = new Fill(Color.FromArgb(255, 255, 245),
Color.FromArgb(255, 255, 190), 90F);

pane.CurveList.Clear();

Lineltem curve = pane.AddCurve(*Atraso”™, x.ToArray(), Vy.ToArray(Q,
Color.DarkGreen);

curve.Symbol _.Fill = new Fill(Color.White);

StandardTolerance tolerance = StandardTolerance.findStandardTolerance(
m_AnalysisProject.TypeOfService.ID, m_AnalysisProject.Standard. ID,
(int)EnumQoSRequisite.PackageDelay);

// Manually set the x axis range
if (m_AnalysisProject.DelayAverage < tolerance.MinValue)
pane.YAxis.Scale.Min = m_AnalysisProject.DelayAverage - 100;
else
pane.YAxis.Scale.Min = tolerance.MinValue - 100;

if (m_AnalysisProject.DelayAverage > tolerance.MaxValue)
pane.YAxis.Scale.Max = m_AnalysisProject.DelayAverage + 100;
else
pane.YAxis.Scale.Max = tolerance.MaxValue + 100;

// Display the Y axis grid lines
pane.YAxis.MajorGrid. IsVisible = true;
pane.YAxis.MinorGrid. IsVisible = true;

// Calculate the Axis Scale Ranges
zedGraphOutFlow.AxisChange();

if (tolerance !'= null)
{
double[] xt
double[] yt

new double[2];
new double[2];

xt[0] = O;

xt[1] = timel.Seconds;

yt[0] = tolerance.MinValue;

yt[1] = tolerance.MinValue;

Lineltem curveMin = pane.AddCurve(*Tolerancia Minimo™, xt, vVyt,

Color.Red);
curveMin_.Symbol _.Fill = new Fill(Color._White);

xt[0]

0;
xt[1] timel.Seconds;
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yt[0]
yt[1]

if (tolerance.MaxValue < pane.YAxis.Scale.Max)

tolerance._MaxValue;
tolerance.MaxValue;

Lineltem curveMax = pane.AddCurve(*Tolerancia Maximo", xt, yt,
Color.Red);
curveMax.Symbol .Fill = new Fill(Color.White);

}

// Calculate the Axis Scale Ranges
zedGraphPackageDelay .AxisChange();
catch (Exception ex)

throw new Exception("Erro ao listar Tipos de Servicgo", ex);

3
}
private void FillGraphPackagelLoses()
{

try

{

if (m_AnalysisProject == null)
return;

NetWorkPackageProcessed firstPack = m_AnalysisProject.Packages[0];
NetWorkPackageProcessed lastPack =
m_AnalysisProject.Packages[m_AnalysisProject.Packages.Count - 1];

TimeSpan timel = lastPack.SourceTS - firstPack.SourceTS;

List<double> x
List<double> y

new List<double>();
new List<double>();

long actuallLoses = 0;
long actualSecond = 0;
long actualPackagesCount = 0;
foreach (NetWorkPackageProcessed pack in m_AnalysisProject.Packages)
{
TimeSpan temp2 = pack.SourceTS - FfirstPack.SourceTS;

if (temp2.Seconds <= actualSecond)

if(pack.Losted)
actuallLoses++;

actualPackagesCount++;
¥
else
{
X.Add(actualSecond);
y.Add(actualLoses * 100 / actualPackagesCount);

actualSecond = temp2.Seconds;
actualPackagesCount = 0;
actuallLoses = 0;

}

GraphPane pane = zedGraphPackagelLoses.GraphPane;

pane._Title.Text = ""Perdas com Tolerancia da norma " +
m_AnalysisProject.Standard.Name;

pane . XAxis.Title.Text

pane.YAxis.Title.Text

“Tempo (ms)";
"Perdas (%)";

pane.Chart.Fill = new Fill(Color.FromArgb(255, 255, 245),
Color.FromArgb(255, 255, 190), 90F);

pane.CurvelList.Clear();

Lineltem curve = pane.AddCurve("Perdas"™, x.ToArray(), Yy-ToArray(Q),
Color.DarkOrange);

curve.Symbol .Fill = new Fill(Color.White);
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StandardTolerance tolerance = StandardTolerance.findStandardTolerance(

m_AnalysisProject.TypeOfService.ID, m_AnalysisProject.Standard.
(int)EnumQoSRequisite.PackagelLoses);

// Manually set the x axis range

pane .XAxis.Scale.Min 0;

pane.YAxis.Scale.Min tolerance._MinValue - 10;
pane.YAxis.Scale.Max = tolerance.MaxValue + 10;
pane.XAxis.Scale_Max = actualSecond;

// Display the Y axis grid lines
pane.YAxis.MajorGrid. IsVisible = true;
pane.YAxis._MinorGrid.IsVisible = true;

// Calculate the Axis Scale Ranges
zedGraphOutFlow.AxisChange();

if (tolerance !'= null)
{
double[] xt
double[] yt

new double[2];
new double[2];

0;
timel.Seconds;

xt[0]
xt[1]

yt[0]
yt[1]

Lineltem curveMin = pane.AddCurve(*Tolerancia Minimo", xt,

tolerance._MinValue;
tolerance.MinValue;

Color.Red);

curveMin.Symbol _Fill = new Fill(Color._White);

xt[0]
xt[1]

yt[0]
yt[1]

if (tolerance_MaxValue < pane.YAxis.Scale_Max)

{

0;
timel.Seconds;

tolerance.MaxValue;
tolerance.MaxValue;

Lineltem curveMax = pane.AddCurve(*Tolerancia Maximo", Xxt,

Color.Red);

curveMax.Symbol .Fill = new Fill(Color._White);

}

// Calculate the Axis Scale Ranges
zedGraphPackageLoses.AxisChange();

catch (Exception ex)

{ throw new Exception(*Erro ao listar Tipos de Servigo™, ex);
) 3
private void btnResults_Click(object sender, EventArgs e)
t try

m_AnalysisProject = (AnalysisProject)cboAnalysisProject.Selectedltem;
string messsageErr = "";

if(n_AnalysisProject == null)
messsageErr = ""Selecione um Projeto Primeiro!";

if (m_AnalysisProject.ID == 0)
messsageErr = ""Selecione um Projeto Primeiro!";

if (messsageErr = ")
throw new Exception(messsageErr);

AnalysisProject ap = m_AnalysisProject;
clear(Q);
m_AnalysisProject = ap;

1D,

vt,

vt,
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loadAnalisysProjectResults();

catch (Exception ex)

{
ErrorHandlerDialog.ShowErroHandler(ref ex);
3
}
private void cboAnalysisProject_SelectedlndexChanged(object sender, EventArgs e)
{
try

AnalysisProject analysisProject =
(AnalysisProject)cboAnalysisProject.Selectedltem; ;

txtAnalysisProjectDescription.Text = analysisProject.Description;

catch (Exception ex)

ErrorHandlerDialog.ShowErroHandler(ref ex);

namespace PackageAnalyzator
{
partial class AnalysisProjectResultDialog
{
/// <summary>
/// Required designer variable.
/// </summary>
private System.ComponentModel.lIContainer components = null;

/// <summary>

/// Clean up any resources being used.

/// </summary>

/// <param name="'disposing”>true if managed resources should be disposed;
otherwise, false.</param>

protected override void Dispose(bool disposing)

{
if (disposing && (components != null))
{
components.Dispose();
base.Dispose(disposing);
¥

#region Windows Form Designer generated code

/// <summary>

/// Required method for Designer support - do not modify
/// the contents of this method with the code editor.
/// </summary>

private void InitializeComponent()

{

this.components = new System.ComponentModel.Container();

System_Windows.Forms.ListViewltem listViewlteml = new
System_Windows.Forms.ListViewltem(*'Vazéo™);

System_Windows.Forms.ListViewltem listViewltem2 = new
System.Windows.Forms.ListViewltem("Jitter™);

System_Windows.Forms.ListViewltem listViewltem3 = new
System_Windows.Forms.ListViewltem("'Atraso™);

System_Windows.Forms.ListViewltem listViewltem4 = new

System.Windows.Forms.ListViewltem(*'Perda’™);
this.toolTip = new System.Windows.Forms.ToolTip(this.components);
this._errorProvider = new
System.Windows.Forms.ErrorProvider(this.components);
this.tabControl = new System.Windows.Forms.TabControl();
this.tabPageAnalysis = new System.Windows.Forms.TabPage();
this.tableLayoutPanel2 = new System_Windows.Forms.TableLayoutPanel();
this.groupBox3 = new System._Windows.Forms.GroupBox();
this.txtTypeOfService = new System.Windows.Forms.TextBox();
this.IblDestinationAddress = new System.Windows.Forms.Label();
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this.txtSourceAddress
this.IblSourceAddress

new System.Windows.Forms.TextBox();
new System.Windows.Forms.Label();

this.IblStandard = new System.Windows.Forms.Label();

this.txtDestinationAddress =

new System.Windows.Forms.TextBox();

this.txtStandard = new System.Windows.Forms.TextBox();
this._IblTypeOfService = new System._Windows.Forms.Label();

this.groupBox2 =
this.IstParametersResults =
this.columnHeaderl
this.columnHeader?2
this.columnHeader3
this.columnHeader4
this.columnHeader5
this.tabPageGraphs

new System.Windows.Forms.GroupBox();

new System.Windows.Forms.ListView();
System._Windows.Forms.ColumnHeader();
System_Windows.Forms.ColumnHeader();
System._Windows.Forms.ColumnHeader();
System.Windows.Forms.ColumnHeader();
System._Windows.Forms.ColumnHeader();
System_Windows.Forms.TabPage();

new
new
new
new
new
new

this.tabControlGraph = new System.Windows.Forms.TabControl();

this.tabPageOutFlow =
this.zedGraphOutFlow =

new System.Windows.Forms.TabPage();
new ZedGraph.ZedGraphControl();

this.tabPageJditter = new System.Windows.Forms.TabPage();

this.zedGraphJditter =

new ZedGraph.ZedGraphControl();

this.tabPagePackageDelay = new System.Windows.Forms.TabPage();
this.zedGraphPackageDelay = new ZedGraph.ZedGraphControl();

this.tabPagePackagelLoses =
this.zedGraphPackagelLoses =

this.groupBox1

this.btnResults

new System.Windows.Forms.TabPage();
new ZedGraph.ZedGraphControl();
new System.Windows.Forms.GroupBox();

= new System.Windows.Forms.Button();

this.IblAnalisysProject = new System.Windows.Forms.Label();
this.cboAnalysisProject = new System.Windows.Forms.ComboBox();

this.netWorkPackageProcessedBindingSource =

new

System.Windows.Forms.BindingSource(this.components);

this._tableLayoutPanell =
this.txtAnalysisProjectDescription =

System._Windows.Forms.TextBox();

new System.Windows.Forms.TablelLayoutPanel();
new

((System.ComponentModel . ISupportinitialize)(this.errorProvider)).Beginlnit();

this.tabControl

-SuspendLayout();

this.tabPageAnalysis.SuspendLayout();
this.tableLayoutPanel2.SuspendLayout();
this.groupBox3.SuspendLayout();
this.groupBox2.SuspendLayout();
this.tabPageGraphs.SuspendLayout();
this.tabControlGraph.SuspendLayout();
this.tabPageOutFlow.SuspendLayout();
this.tabPageJitter.SuspendLayout();
this.tabPagePackageDelay.SuspendLayout();
this.tabPagePackagelLoses.SuspendLayout();
this.groupBoxl.SuspendLayout();

((System.ComponentModel . ISupportinitialize) (this.netWorkPackageProcessedBindingSource)).

BeginInit();

this.tableLayoutPanell.SuspendLayout();
this.SuspendLayout();

//

// errorProvider

//

this.errorProvider.ContainerControl =

//

// tabControl
//
this.tabControl
this.tabControl
this.tabControl
this.tabControl
this.tabControl
this.tabControl
this.tabControl
this.tabControl
//

this;

.Controls_Add(this.tabPageAnalysis);
-Controls_Add(this.tabPageGraphs);

.Dock = System._Windows.Forms.DockStyle.Fill;
-Location =
.Name = ""tabControl™;

-SelectedIndex = 0;

.Size = new System.Drawing.Size(877, 379);
-Tablndex =

new System.Drawing.Point(3, 79);

0;

// tabPageAnalysis

//

this.tabPageAnalysis.Controls._Add(this.tableLayoutPanel2);

this.tabPageAnalysis.Location =

new System.Drawing.Point(4, 22);

this.tabPageAnalysis.Name = "tabPageAnalysis';
this.tabPageAnalysis.Padding = new System._Windows.Forms.Padding(3);
this.tabPageAnalysis.Size = new System.Drawing.Size(869, 353);

this.tabPageAnalysis.Tablndex =

0;

this.tabPageAnalysis.Text = "Dados Gerais';
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this.tabPageAnalysis.UseVisualStyleBackColor = true;

//

// tablelLayoutPanel?2
//
this._tableLayoutPanel2.
this.tableLayoutPanel2.

ColumnCount = 1;
ColumnStyles._Add(new

System.Windows.Forms.ColumnStyle(System.Windows.Forms.SizeType.Percent, 100F));

this.
this.
this.
this.
this.
this.
this.

tablelLayoutPanel2.
tablelLayoutPanel2.
tablelLayoutPanel2.
tablelLayoutPanel2.
tablelLayoutPanel2.
tablelLayoutPanel2.
tablelLayoutPanel2.

Controls.Add(this.groupBox3, 0, 0);
Controls.Add(this.groupBox2, 0, 1);

Dock = System.Windows.Forms.DockStyle_Fill;
Location = new System.Drawing.Point(3, 3);
Name "tableLayoutPanel2";

RowCount = 2;

RowStyles.Add(new

System._Windows.Forms.RowStyle(System.Windows.Forms.SizeType.Absolute, 67F));

this.tableLayoutPanel2.

RowStyles.Add(new

System_Windows.Forms.RowStyle(System.Windows.Forms.SizeType.Percent, 100F));

this.tableLayoutPanel2.
this.tableLayoutPanel2.
//

// groupBox3

//

this._groupBox3.
this.groupBox3.
this.groupBox3.
this.groupBox3.
this._groupBox3.
this.groupBox3.
this.groupBox3.
this.groupBox3.
this._groupBox3.
this.groupBox3.
this.groupBox3.
this.groupBox3.
this._groupBox3.
this.groupBox3.
//

// txtTypeOfService
//

Name
Size

TabStop

this.txtTypeOfService

Controls.
Controls.
Controls.
Controls.
Controls.
Controls.
Controls.
Controls.
Dock = System.Windows.Forms.DockStyle_Fill;
Location = new System.Drawing.Point(3, 3);

Size = new System.Drawing.Size(863, 347);
Tablndex 25;

Add(this.
Add(this.
Add(this.
Add(this.
Add(this.
Add(this.
Add(this.
Add(thiis.

txtTypeOfService);
IblDestinationAddress);
txtSourceAddress);
IblSourceAddress);
IblStandard);
txtDestinationAddress);
txtStandard);
1bITypeOfService);

groupBox3";

new System.Drawing.Size(857, 61);
Tablndex = 0;

= false;

.Location = new System.Drawing.Point(5, 31);

this.txtTypeOfService.Name = "txtTypeOfService";
this.txtTypeOfService.ReadOnly = true;
this.txtTypeOfService.Size = new System.Drawing.Size(131, 20);

this.txtTypeOfService

.Tablndex = 5;

//

// l1blDestinationAddress

//

this.IblDestinationAddress.AutoSize = true;

this.IblDestinationAddress.Location = new System.Drawing.Point(377,
15);

this._IblDestinationAddress.Name = "lblDestinationAddress';

this.IblDestinationAddress.Size = new System.Drawing.Size(59, 13);

this.IblDestinationAddress.Tablndex = 21;

this.IblDestinationAddress.Text = "IP Destino:";

//

// txtSourceAddress

//

this.txtSourceAddress.Location = new System.Drawing.Point(261, 31);

this.txtSourceAddress.Name = "txtSourceAddress';

this.txtSourceAddress.ReadOnly = true;

this.txtSourceAddress.Size = new System.Drawing.Size(113, 20);

this.txtSourceAddress.Tablndex = 20;

//

// I1blSourceAddress

//

this.IblSourceAddress.AutoSize = true;

this.IblSourceAddress.Location = new System.Drawing.Point(258, 15);

this.IblSourceAddress.Name = "IblSourceAddress";

this.IblSourceAddress.Size = new System.Drawing.Size(56, 13);

this.IblSourceAddress.Tablndex = 19;

this.IblSourceAddress.Text = "IP Origem:";

//

// IblStandard

//

this.IblStandard.AutoSi
this.IblStandard.Locati

ze
on

true;
new System.Drawing.Point(139, 15);
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31)

this.IblStandard.Name = "IblStandard";
this.IblStandard.Size = new System.Drawing.Size(98, 13);
this.IblStandard.Tablndex = 6;

this.IblStandard.Text = ""Norma Empregada:'‘;

//

// txtDestinationAddress

//

this.txtDestinationAddress.Location = new System.Drawing.Point(380,
this.txtDestinationAddress.Name = "txtDestinationAddress";

this.txtDestinationAddress.ReadOnly = true;
this.txtDestinationAddress.Size = new System.Drawing.Size(113, 20);
this.txtDestinationAddress.Tablndex = 22;

//

// txtStandard

//

this.txtStandard.Location = new System.Drawing.Point(142, 31);
this.txtStandard._Name = "txtStandard";
this.txtStandard.ReadOnly = true;

this.txtStandard.Size = new System.Drawing.Size(113, 20);
this.txtStandard.Tablndex = 7;

//

// 1blTypeOfService

//

this.IbITypeOfService.AutoSize = true;
this._IbIlTypeOfService.Location new System.Drawing.Point(2, 15);
this.IbITypeOfService.Name = "IblTypeOfService";
this.IbITypeOfService.Size = new System.Drawing.Size(134, 13);
this.IbITypeOfService.Tablndex = 4;

this.IblITypeOfService.Text = "Tipo de Servico Analisado:";

//

// groupBox2

//

this.groupBox2.Controls.Add(this. IstParametersResults);
this._groupBox2.Dock = System._Windows.Forms.DockStyle_Fill;
this.groupBox2.Location = new System.Drawing.Point(3, 70);
this.groupBox2.Name = "‘groupBox2";

this.groupBox2.Size = new System.Drawing.Size(857, 274);
this._groupBox2.Tablndex = 24;

this.groupBox2.TabStop = false;

this.groupBox2.Text = "Analise";

// lIstParametersResults
//
this. IstParametersResults.Columns.AddRange(new

System.Windows.Forms.ColumnHeader[] {

this.columnHeaderl,

this.columnHeader2,

this.columnHeader3,

this.columnHeader4,

this.columnHeader5});

this.IstParametersResults.Dock = System.Windows.Forms._DockStyle.Fill;
this. IstParametersResults.CGridLines = true;

this. IstParametersResults. Items.AddRange(new

System._Windows.Forms.ListViewltem[] {

listViewlteml,

listViewltem2,

listViewltem3,

listViewltemd});

this.IstParametersResults.Location = new System.Drawing.Point(3, 16);
this.IstParametersResults.Name = "IstParametersResults';
this.IstParametersResults.Size = new System.Drawing.Size(851, 255);
this. IstParametersResults.Tablndex = 23;
this.IstParametersResults.UseCompatibleStatelmageBehavior = false;
this.IstParametersResults.View = System.Windows.Forms.View.Details;
//

// columnHeaderl

//

this.columnHeaderl.Text = ""Parametro QoS";

this.columnHeaderl.Width = 131;

//

// columnHeader2

//

this.columnHeader2.Text = "Valor Médio";

this.columnHeader2.TextAlign =

System.Windows.Forms.HorizontalAlignment.Right;
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this.columnHeader2._.Width = 119;

//

// columnHeader3

//

this.columnHeader3.Text = "Valor Minimo Norma'";

this.columnHeader3.TextAlign
System._Windows.Forms.HorizontalAlignment.Right;

this.columnHeader3.Width = 114;

//

// columnHeader4

//

this.columnHeader4.Text = "Valor Maximo Norma';

this.columnHeader4.TextAlign
System_Windows.Forms.HorizontalAlignment.Right;

this.columnHeader4 . .Width = 115;

//

// columnHeader5

//
this.
this.
//

columnHeader5.T
columnHeader5.W

// tabPageGraphs

//

this.
this.
this.
this.
this.
this.
this.
this.
//

tabPageGraphs.C
tabPageGraphs.L
tabPageGraphs.N
tabPageGraphs.
tabPageGraphs.S
tabPageGraphs.T
tabPageGraphs.T
tabPageGraphs.U

// tabControlGraph

//

this.
this.
this.
this.
this.
this.
this.
this.
this.
this.
//

tabControlGraph
tabControlGraph
tabControlGraph
tabControlGraph
tabControlGraph

tabControlGraph
tabControlGraph
tabControlGraph

// tabPageOutFlow

//

this.
this.
this.
this.
this.
this.
this.
//

tabPageOutFlow.
tabPageOutFlow.
tabPageOutFlow.
tabPageOutFlow.
tabPageOutFlow.
tabPageOutFlow.
tabPageOutFlow.

// zedGraphOutFlow

//
this.
this.

zedGraphOutFlow
zedGraphOutFlow

System_Windows.Forms.MouseButtons.Left;

this.
this.
this.

zedGraphOutFlow
zedGraphOutFlow
zedGraphOutFlow

ext = "Comentario Analise";
idth = 217;

ontrols.Add(this.tabControlGraph);
ocation = new System.Drawing.Point(4, 22);
ame = ""tabPageGraphs';

Padding = new System._Windows.Forms.Padding(3);

ize = new System.Drawing.Size(869, 353);
ablndex = 1;

ext = "Graficos";

seVisualStyleBackColor = true;

-Controls._Add(this.tabPageOutFlow);
-Controls._Add(this.tabPageJitter);
.Controls.Add(this.tabPagePackageDelay);
.Controls_Add(this.tabPagePackagelLoses);

.Dock = System._Windows.Forms.DockStyle_Fill;
tabControlGraph.
tabControlGraph.

Location = new System.Drawing.Point(3, 3);
Name = *"tabControlGraph';

-SelectedIndex = 0;

.Size = new System.Drawing.Size(863, 347);
-Tablndex = 1;

Controls.Add(this.zedGraphOutFlow);
Location = new System.Drawing.Point(4, 22);

Name = *‘tabPageOutFlow";
Size = new System.Drawing.Size(855, 321);
Tablndex = 2;

Text = "Largura de Banda';
UseVisualStyleBackColor = true;

.Dock = System.Windows.Forms.DockStyle.Fill;
-EditButtons
-Location = new System.Drawing.Point(0, 0);

((System._Windows.Forms.Keys) ((System_Windows.Forms.Keys.Shift
System.Windows.Forms.Keys.None)));

this.
this.
this.
this.
this.
this.
this.
this.
this.
//

zedGraphOutFlow.
zedGraphOutFlow.
zedGraphOutFlow.
zedGraphOutFlow.
zedGraphOutFlow.
zedGraphOutFlow.
zedGraphOutFlow.
zedGraphOutFlow.
zedGraphOutFlow.

// tabPagelditter

-Name = “zedGraphOutFlow";
-PanModifierKeys
ScrollGrace = 0;
ScrolIMaxX = 0;
ScrolIMaxyY = 0;
ScrolIMaxY2 = 0;
ScrolIMinX = 0O;
ScrolIMinY = 0;

ScrolIMinY2 = 0;
Size = new System.Drawing.Size(855, 321);
Tablndex = 1;
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//

this.tabPageJitter.Controls._Add(this.zedGraphJditter);

this.tabPageJditter.Location = new System.Drawing.Point(4, 22);

this.tabPageJitter.Name = "tabPageJditter";

this.tabPageJditter.Padding = new System.Windows.Forms.Padding(3);

this.tabPageJditter.Size = new System.Drawing.Size(855, 321);

this.tabPageJditter.Tablndex = 0;

this.tabPageJditter.Text = "Flutuacao';

this.tabPageJitter.UseVisualStyleBackColor = true;

//

// zedGraphJitter

//

this.zedGraphJitter.Dock = System.Windows.Forms.DockStyle.Fill;

this.zedGraphJitter.EditButtons =
System.Windows.Forms.MouseButtons.Left;

this.zedGraphJditter.Location = new System.Drawing.Point(3, 3);

this.zedGraphJditter.Name = "zedGraphJitter';

this.zedGraphJitter.PanModifierKeys =
((System._Windows.Forms.Keys) ((System_Windows.Forms.Keys.Shift |
System.Windows.Forms.Keys.None)));

this.zedGraphJditter.ScrollGrace = 0;

this.zedGraphJditter.Scrol IMaxX

this.zedGraphJditter.Scrol IMaxY

this.zedGraphJitter.ScrolIMaxY2 = O;

this.zedGraphJditter.ScrolIMinX

this.zedGraphJditter.ScrolIMinY

this.zedGraphJitter.ScrolIMinY2 = O;

this.zedGraphJditter.Size = new System.Drawing.Size(849, 315);

this.zedGraphJditter.Tablndex = 0;

//

// tabPagePackageDelay

//

this.tabPagePackageDelay.Controls.Add(this.zedGraphPackageDelay);

this.tabPagePackageDelay.Location = new System.Drawing.Point(4, 22);

this.tabPagePackageDelay.Name = '‘tabPagePackageDelay'';

this.tabPagePackageDelay.Padding = new
System.Windows.Forms.Padding(3);

this.tabPagePackageDelay.Size = new System.Drawing.Size(855, 321);

this.tabPagePackageDelay.Tablndex = 1;

this.tabPagePackageDelay.Text = "Atraso’;

this.tabPagePackageDelay.UseVisualStyleBackColor = true;

//

// zedGraphPackageDelay

//

0;
0;

0;
0;

this.zedGraphPackageDelay.Dock = System.Windows.Forms.DockStyle.Fill;
this.zedGraphPackageDelay.EditButtons =
System_Windows.Forms.MouseButtons.Left;
this.zedGraphPackageDelay.Location = new System.Drawing.Point(3, 3);
this.zedGraphPackageDelay.Name = "zedGraphPackageDelay'";
this.zedGraphPackageDelay.PanModifierKeys =
((System_Windows .Forms.Keys) ((System._Windows .Forms .Keys.Shift
System_Windows.Forms.Keys._None)));
this.zedGraphPackageDelay.ScrollGrace = O;
this.zedGraphPackageDelay.ScrolIMaxX = 0;
this.zedGraphPackageDelay.ScrolIMaxY = O;
this.zedGraphPackageDelay.Scrol IMaxY2 = 0O;
0
0

this.zedGraphPackageDelay.Scrol IMinX
this.zedGraphPackageDelay.Scrol IMinY
this.zedGraphPackageDelay.ScrolIMinY2 = O;
this.zedGraphPackageDelay.Size = new System.Drawing.Size(849, 315);
this.zedGraphPackageDelay.Tablndex = 1;

//

// tabPagePackageloses

//

this.tabPagePackagelLoses.Controls.Add(this.zedGraphPackagelLoses);
this.tabPagePackagelLoses.Location = new System.Drawing.Point(4, 22);
this.tabPagePackagelLoses.Name = '‘tabPagePackagelLoses";
this.tabPagePackagelLoses.Size = new System.Drawing.Size(855, 321);
this.tabPagePackagelLoses.Tablndex = 3;

this.tabPagePackagelLoses.Text = "Perdas";
this.tabPagePackagelLoses.UseVisualStyleBackColor = true;
//

// zedGraphPackagelLoses

//

this.zedGraphPackagelLoses.Dock = System.Windows.Forms.DockStyle.Fill;
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this.zedGraphPackagelLoses.EditButtons =
System_Windows.Forms.MouseButtons.Left;

this.zedGraphPackagelLoses.Location = new System.Drawing.Point(0, 0);

this.zedGraphPackagelLoses.Name = "zedGraphPackagelLoses';

this.zedGraphPackageloses.PanModifierKeys =
((System._Windows.Forms.Keys) ((System_Windows.Forms.Keys.Shift |
System.Windows.Forms.Keys.None)));

this.zedGraphPackagelLoses.ScrollGrace =

this.zedGraphPackagelLoses.ScrolIMaxX = 0

this.zedGraphPackagelLoses.ScrolIMaxY = 0

this.zedGraphPackagelLoses.Scrol IMaxY2 =

this.zedGraphPackagelLoses.Scrol IMinX

this.zedGraphPackagelLoses.Scrol IMinY ;

this.zedGraphPackagelLoses.ScrolIMIinY2 = O;

this.zedGraphPackagelLoses.Size = new System.Drawing.Size(855, 321);

this.zedGraphPackagelLoses.Tablndex = 1;

//

// groupBox1

//

this.groupBoxl.Controls._Add(this.txtAnalysisProjectDescription);

this.groupBoxl.Controls.Add(this.btnResults);

this._groupBoxl.Controls._Add(this. IblAnalisysProject);

this._groupBoxl.Controls._Add(this.cboAnalysisProject);

this.groupBoxl.Dock = System.Windows.Forms.DockStyle.Fill;

this.groupBoxl.Location = new System.Drawing.Point(3, 3);

this.groupBoxl.Name = '‘groupBox1';

this._groupBox1.Size = new System.Drawing.Size(877, 70);

this.groupBoxl.Tablndex = 1;

this.groupBoxl.TabStop = false;

this.groupBoxl.Text = "Projeto de Analise";

//

// btnResults

//

this_btnResults._FlatStyle = System._Windows.Forms.FlatStyle.Popup;

this_btnResults.Location = new System.Drawing.Point(161, 34);

this_btnResults._Name = "btnResults';

this.btnResults.Size = new System.Drawing.Size(102, 25);

this.btnResults.Tablndex = 16;

this_btnResults.Text = "Resultados';

this._btnResults._UseVisualStyleBackColor = true;

this.btnResults.Click += new
System.EventHandler(this.btnResults_Click);

//

// 1blAnalisysProject

//

this.IblAnalisysProject.AutoSize = true;

this.IblAnalisysProject.Location = new System.Drawing.Point(12, 22);

this_IblAnalisysProject_Name = "IblAnalisysProject";

this.IblAnalisysProject.Size = new System.Drawing.Size(43, 13);

this.IblAnalisysProject.Tablndex = 18;

this._IblAnalisysProject.Text = "Projeto:";

//

// cboAnalysisProject

//

this.cboAnalysisProject.DropDownStyle =
System._Windows.Forms.ComboBoxStyle.DropDownList;

this.cboAnalysisProject.FormattingEnabled = true;

this.cboAnalysisProject.Location = new System.Drawing.Point(15, 38);

this.cboAnalysisProject_Name = *‘cboAnalysisProject";

this.cboAnalysisProject.Size = new System.Drawing.Size(140, 21);

this.cboAnalysisProject.Tablndex = 17;

this.cboAnalysisProject.SelectedlndexChanged += new
System_EventHandler(this.cboAnalysisProject_SelectedlndexChanged);

//

// netWorkPackageProcessedBindingSource

//

this.netWorkPackageProcessedBindingSource.DataSource =
typeof(PackageAnalyzator _NetWorkPackageProcessed);

//

// tablelLayoutPanell

//

this.tableLayoutPanell._ColumnCount = 1;

this.tableLayoutPanell._ColumnStyles.Add(new
System.Windows.Forms.ColumnStyle(System.Windows.Forms.SizeType.Percent, 100F));

this.tableLayoutPanell.Controls.Add(this.groupBox1, 0, 0);

this.tableLayoutPanell.Controls.Add(this.tabControl, 0, 1);
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this.tableLayoutPanell.Dock = System.Windows.Forms.DockStyle.Fill;
this.tableLayoutPanell._Location = new System.Drawing.Point(0, 0);
this.tableLayoutPanell_Name = "tableLayoutPanell';
this.tableLayoutPanell.RowCount = 2;
this.tableLayoutPanell_RowStyles.Add(new
System_Windows.Forms.RowStyle(System_Windows.Forms.SizeType.Absolute, 76F));
this.tableLayoutPanell_RowStyles.Add(new
System.Windows.Forms.RowStyle(System.Windows.Forms.SizeType.Percent, 100F));
this.tableLayoutPanell.Size = new System.Drawing.Size(883, 461);
this.tableLayoutPanell.Tablndex = 2;

//

// txtAnalysisProjectDescription

//

this.txtAnalysisProjectDescription.Location = new
System.Drawing.Point(294, 23);

this.txtAnalysisProjectDescription.Multiline = true;

this.txtAnalysisProjectDescription.Name =
"txtAnalysisProjectDescription";

this.txtAnalysisProjectDescription.ReadOnly = true;

this.txtAnalysisProjectDescription.Size = new
System.Drawing.Size(569, 35);

this.txtAnalysisProjectDescription.Tablndex

//

19;

// AnalysisProjectResultDialog

//

this_AutoScaleDimensions = new System.Drawing.SizeF(6F, 13F);

this_AutoScaleMode = System._Windows.Forms.AutoScaleMode.Font;

this.ClientSize = new System.Drawing.Size(883, 461);

this.Controls.Add(this.tableLayoutPanell);

this.Name = "AnalysisProjectResultDialog";

this.StartPosition =
System.Windows.Forms.FormStartPosition.CenterScreen;

this.Text = "Resultados de Analises';

this.Load += new
System_EventHandler(this.AnalysisProjectProcessedDialog_Load);

((System.ComponentModel . ISupportinitialize)(this.errorProvider)).EndInit();
this.tabControl .ResumeLayout(false);
this.tabPageAnalysis.ResumeLayout(false);
this.tableLayoutPanel2_ResumelLayout(false);
this.groupBox3.ResumeLayout(false);
this.groupBox3.PerformLayout();
this.groupBox2.ResumeLayout(false);
this.tabPageGraphs.ResumeLayout(false);
this.tabControlGraph.ResumeLayout(false);
this.tabPageOutFlow.ResumeLayout(false);
this.tabPageJitter.ResumeLayout(false);
this.tabPagePackageDelay.ResumeLayout(false);
this.tabPagePackagelLoses.ResumeLayout(false);
this.groupBoxl.ResumeLayout(false);
this.groupBoxl.PerformLayout();

((System.ComponentModel . ISupportinitialize) (this.netWorkPackageProcessedBindingSource)).

EndInit();

this.tableLayoutPanell_ResumelLayout(false);
this_ResumeLayout(false);

}

#endregion

private
private
private
private
private
private
private
private
private
private
private
private
private
private
private

System.Windows.Forms.ToolTip toolTip;
System_Windows.Forms.ErrorProvider errorProvider;
System_Windows.Forms.GroupBox groupBox1;
System._Windows.Forms.TabControl tabControl;
System.Windows.Forms.TabPage tabPageAnalysis;
System.Windows.Forms.TabPage tabPageGraphs;
System_Windows.Forms.Button btnResults;
System_Windows.Forms.Label IblAnalisysProject;
System.Windows.Forms.ComboBox choAnalysisProject;
System.Windows.Forms.TextBox txtStandard;
System_Windows.Forms.Label IblStandard;
System_Windows.Forms.TextBox txtTypeOfService;
System._Windows.Forms.Label IblTypeOfService;
System.Windows.Forms.TextBox txtSourceAddress;
System.Windows.Forms.TextBox txtDestinationAddress;
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private System.Windows.Forms.Label IblSourceAddress;
private System_Windows.Forms.Label IblDestinationAddress;
private System.Windows.Forms.GroupBox groupBox2;

private System.Windows.Forms.ListView IstParametersResults;
private System.Windows.Forms.ColumnHeader columnHeaderl;
private System._Windows.Forms.ColumnHeader columnHeader?2;
private System.Windows.Forms.ColumnHeader columnHeader3;
private System.Windows.Forms.ColumnHeader columnHeader4;
private System.Windows.Forms.ColumnHeader columnHeader5;
private ZedGraph.ZedGraphControl zedGraphJitter;

private System.Windows.Forms.TabControl tabControlGraph;
private System.Windows.Forms.TabPage tabPageJitter;
private System_Windows.Forms.TabPage tabPagePackageDelay;

private System_Windows.Forms.BindingSource
netWorkPackageProcessedBindingSource;

private System.Windows.Forms.TabPage tabPageOutFlow;

private System_Windows.Forms.TabPage tabPagePackageloses;
private ZedGraph.ZedGraphControl zedGraphOutFlow;

private ZedGraph.ZedGraphControl zedGraphPackageDelay;

private ZedGraph.ZedGraphControl zedGraphPackagelLoses;

private System.Windows.Forms.TableLayoutPanel tablelLayoutPanell;
private System.Windows.Forms.TablelLayoutPanel tablelLayoutPanel2;
private System_Windows.Forms.GroupBox groupBox3;

private System.Windows.Forms.TextBox txtAnalysisProjectDescription;

2.4.

A Classe MainForm

using
using
using
using
using
using
using

using
using

System;
System.Collections.Generic;
System.ComponentModel ;
System.Data;
System.Drawing;
System.Text;
System_Windows.Forms;

ObjectLibrary;
ObjectLibrary.Communication;

namespace PackageAnalyzator

{

public partial class MainForm : Form

{

public MainForm(Q)
{

InitializeComponent();
CommunicationArea.AppPath = Application.StartupPath;

private void ExitToolsStripMenultem Click(object sender, EventArgs e)

{
Application.Exit();

private void snifferToolStripMenultem_Click(object sender, EventArgs e)
{
PackageSnifferDialog frm = new PackageSnifferDialog();
frm_MdiParent = this;
frm.Show();
}

private void loglmporterToolStripMenultem_Click(object sender, EventArgs e)

LogImporterDialog frm = new LoglmporterDialog();
frm_MdiParent = this;
frm_.Show();

}

private void MainForm_FormClosing(object sender, FormClosingEventArgs e)
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try
if (ObjectLibrary.Communication.DataBase.Connection.State !=
ConnectionState.Closed)
ObjectLibrary.Communication.DataBase.Connection.Close();

catch (Exception ex)

if (ex.InnerException == null)
MessageBox.Show(ex.Message) ;
else
MessageBox.Show(ex. InnerException._Message);
3
}
private void TypeofServiceToolStripMenultem_Click(object sender, EventArgs e)
{
TypeOfServiceDialog frm = new TypeOfServiceDialog();
frm_MdiParent = this;
frm.Show(Q);
3

private void StandardToleranceToolStripMenultem_Click(object sender, EventArgs

e)

StandardToleranceDialog frm = new StandardToleranceDialog();
frm.MdiParent = this;
frm.Show(Q);

3
private void PackageProcessToolStripMenultem_Click(object sender, EventArgs e)
{
PackageProcessDialog frm = new PackageProcessDialog();
frm_MdiParent = this;
frm.Show();
}

private void normasToolStripMenultem_Click(object sender, EventArgs e)

StandardDialog frm = new StandardDialog();
frm_MdiParent = this;
frm_.Show();

}

private void cadastroDeProjetosDeAnaliseToolStripMenultem_Click(object sender,
EventArgs e)

AnalysisProjectDialog frm = new AnalysisProjectDialog();
frm_MdiParent = this;
frm.Show();

}
private void histéricoDeAnalisesToolStripMenultem_Click(object sender, EventArgs
e)
AnalysisProjectResultDialog frm = new AnalysisProjectResultDialog();
frm.MdiParent = this;
frm.Show();
}
}
3
namespace PackageAnalyzator
{

partial class MainForm
{
/// <summary>
/// Required designer variable.
/// </summary>
private System.ComponentModel. IContainer components = null;

/// <summary>

/// Clean up any resources being used.

/// </summary>

/// <param name="disposing’>true if managed resources should be disposed;
otherwise, false.</param>
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protected override void Dispose(bool disposing)

{
if (disposing && (components != null))
components._Dispose();
}
base.Dispose(disposing);
¥

#region Windows Form Designer generated code

/// <summary>
/// Required method for Designer support - do not modify
/// the contents of this method with the code editor.
/// </summary>
private void InitializeComponent()
{
this.components = new System.ComponentModel .Container();
this.menuStrip = new System.Windows.Forms_MenuStrip(Q);
this.arquivoToolStripMenultem = new
System.Windows.Forms.ToolStripMenultem();
this.farejadorToolStripMenultem = new
System_Windows.Forms.ToolStripMenultem();
this.toolStripMenulteml = new System.Windows.Forms.ToolStripSeparator();
this. importadorDeHistoricoToolStripMenultem = new
System_Windows.Forms.ToolStripMenultem();
this.toolStripMenultem3 = new System._Windows.Forms.ToolStripSeparator();
this.sairToolStripMenultem = new System.Windows.Forms.ToolStripMenultem();
this.analizadorToolStripMenultem = new
System_Windows.Forms.ToolStripMenultem();
this.cadastroDeProjetosDeAnaliseToolStripMenultem = new
System_Windows.Forms.ToolStripMenultemQ);
this.toolStripMenultem2 = new System.Windows.Forms.ToolStripSeparator();
this.PackageProcessToolStripMenultem = new
System_Windows.Forms.ToolStripMenultem();
this_histéricoDeAnalisesToolStripMenultem = new
System.Windows.Forms.ToolStripMenultem();
this.cadastrosToolStripMenultem = new
System_Windows.Forms.ToolStripMenultem();
this.TypeofServiceToolStripMenultem = new
System.Windows.Forms.ToolStripMenultem();
this.normasToolStripMenultem = new System.Windows.Forms.ToolStripMenultem();
this.StandardToleranceToolStripMenultem = new
System_Windows.Forms.ToolStripMenultem();
this.ToolTip = new System.Windows.Forms.ToolTip(this.components);
this.menuStrip.SuspendLayout();
this.SuspendLayout();
//
// menuStrip
//
this.menuStrip. Items.AddRange(new System.Windows.Forms.ToolStripltem[] {
this.arquivoToolStripMenultem,
this.analizadorToolStripMenultem,
this.cadastrosToolStripMenultem});
this.menuStrip.Location = new System.Drawing.Point(0, 0);
this_menuStrip.Name = "menuStrip";
this.menuStrip.Size = new System.Drawing.Size(632, 24);
this.menuStrip.Tablndex = 0;
this_menuStrip.Text = "MenuStrip";
//
// arquivoToolStripMenultem
//
this.arquivoToolStripMenultem.DropDownltems.AddRange(new
System_Windows.Forms.ToolStripltem[] {
this.farejadorToolStripMenultem,
this.toolStripMenulteml,
this. importadorDeHistoricoToolStripMenultem,
this.toolStripMenultem3,
this.sairToolStripMenultem});
this.arquivoToolStripMenultem_Name = "arquivoToolStripMenultem™;
this.arquivoToolStripMenultem.Size = new System.Drawing.Size(56, 20);
this.arquivoToolStripMenultem.Text = "Arquivo";
//
// fTarejadorToolStripMenultem
//
this.farejadorToolStripMenultem.Name = *“farejadorToolStripMenultem®;
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this.farejadorToolStripMenultem.Size = new System.Drawing.Size(198, 22);
this.farejadorToolStripMenultem.Text = "Farejador';
this.farejadorToolStripMenultem.Click += new

System.EventHandler(this.snifferToolStripMenultem_Click);

//

// toolStripMenulteml

//
this.toolStripMenulteml.Name
this.toolStripMenulteml.Size
//

// importadorDeHistoricoToolStripMenultem

//

this. importadorDeHistoricoToolStripMenultem.Name =

""importadorDeHistoricoToolStripMenultem™;
this. importadorDeHistoricoToolStripMenultem.Size = new

System.Drawing.Size(198, 22);
this. importadorDeHistoricoToolStripMenultem.Text = "Importador de

Historico";
this. importadorDeHistoricoToolStripMenultem.Click += new

System.EventHandler(this.loglmporterToolStripMenultem Click);

//

// toolStripMenultem3

//
this.toolStripMenultem3.Name
this.toolStripMenultem3.Size
//

// sairToolStripMenultem

//
this.sairToolStripMenultem.Name = "sairToolStripMenultem™;
this.sairToolStripMenultem.Size = new System.Drawing.Size(198, 22);
this.sairToolStripMenultem.Text = "Sair";
this.sairToolStripMenultem.Click += new

System.EventHandler(this.ExitToolsStripMenultem Click);

//

// analizadorToolStripMenultem

//
this.analizadorToolStripMenultem.DropDownltems.AddRange(new

System_Windows.Forms.ToolStripltem[] {
this.cadastroDeProjetosDeAnaliseToolStripMenultem,
this.toolStripMenultem2,
this.PackageProcessToolStripMenultem,
this._histoéricoDeAnalisesToolStripMenultem});
this.analizadorToolStripMenultem_Name = "analizadorToolStripMenultem";
this.analizadorToolStripMenultem.Size new System.Drawing.Size(69, 20);
this.analizadorToolStripMenultem.Text "Analizador";

//

// cadastroDeProjetosDeAnaliseToolStripMenultem

//
this.cadastroDeProjetosDeAnaliseToolStripMenultem.Name =

"*cadastroDeProjetosDeAnaliseToolStripMenultem™;
this.cadastroDeProjetosDeAnaliseToolStripMenultem.Size = new

System.Drawing.Size(239, 22);
this.cadastroDeProjetosDeAnaliseToolStripMenultem.Text = *""Cadastro de

Projetos de Analise';
this.cadastroDeProjetosDeAnaliseToolStripMenultem.Click += new

System._EventHandler(this.cadastroDeProjetosDeAnaliseToolStripMenultem Click);

//

// toolStripMenultem2

//

this.toolStripMenultem2_Name = "toolStripMenultem2';
this.toolStripMenultem2.Size = new System.Drawing.Size(236, 6);

//

// PackageProcessToolStripMenultem

//
this.PackageProcessToolStripMenultem.Name

""PackageProcessToolStripMenultem™;
this.PackageProcessToolStripMenultem.Size = new System.Drawing.Size(239,

“toolStripMenulteml™;
new System.Drawing.Size(195, 6);

"toolStripMenultem3';
new System.Drawing.Size(195, 6);

22);

this.PackageProcessToolStripMenultem.Text = "Processar Pacotes de Rede';

this.PackageProcessToolStripMenultem.Click += new
System.EventHandler(this.PackageProcessToolStripMenultem_Click);

//

// historicoDeAnalisesToolStripMenultem

//

this.historicoDeAnalisesToolStripMenultem.Name =
"historicoDeAnalisesToolStripMenultem®;
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this_histdéricoDeAnalisesToolStripMenultem.Size = new

System.Drawing.Size(239, 22);

this_histéricoDeAnalisesToolStripMenultem.Text = "Histérico de Analises";
this.histoéricoDeAnalisesToolStripMenultem.Click += new

System._EventHandler(this.histéricoDeAnalisesToolStripMenultem _Click);

//

// cadastrosToolStripMenultem

//
this.cadastrosToolStripMenultem.DropDownltems.AddRange(new

System_Windows.Forms.ToolStripltem[] {

this.TypeofServiceToolStripMenultem,

this.normasToolStripMenultem,
this.StandardToleranceToolStripMenultem});
this.cadastrosToolStripMenultem_Name = "cadastrosToolStripMenultem";
this.cadastrosToolStripMenultem.Size new System.Drawing.Size(68, 20);
this.cadastrosToolStripMenultem.Text ""Cadastros";

//

// TypeofServiceToolStripMenultem

//
this.TypeofServiceToolStripMenultem.Name
this.TypeofServiceToolStripMenultem.Size new System.Drawing.Size(225, 22);
this.TypeofServiceToolStripMenultem.Text "“Tipo de Servicgo";
this.TypeofServiceToolStripMenultem.Click += new

"TypeofServiceToolStripMenultem®;

System.EventHandler(this.TypeofServiceToolStripMenultem_Click);

//

// normasToolStripMenultem

//

this.normasToolStripMenultem_Name = *‘normasToolStripMenultem®;
this.normasToolStripMenultem.Size = new System.Drawing.Size(225, 22);
this._normasToolStripMenultem.Text = "Normas';
this.normasToolStripMenultem.Click += new

System.EventHandler(this.normasToolStripMenultem_Click);

//

// StandardToleranceToolStripMenultem

//
this.StandardToleranceToolStripMenultem.Name =

"'StandardToleranceToolStripMenultem";

22);

Servicgo';

this.StandardToleranceToolStripMenultem.Size = new System.Drawing.Size(225,
this.StandardToleranceToolStripMenultem.Text = "Tolerancia de Tipo de

this.StandardToleranceToolStripMenultem.Click += new

System.EventHandler(this.StandardToleranceToolStripMenultem_Click);

//

// MainForm

//

this.AutoScaleDimensions = new System.Drawing.SizeF(6F, 13F);
this.AutoScaleMode = System.Windows.Forms.AutoScaleMode.Font;
this.ClientSize = new System.Drawing.Size(632, 453);
this.Controls.Add(this.menuStrip);

this.IsMdiContainer = true;

this_MainMenuStrip = this.menuStrip;

this_Name = "MainForm";

this.StartPosition = System.Windows.Forms.FormStartPosition.CenterScreen;
this.Text = "Analizador de Pacotes";

this_WindowState = System._Windows.Forms.FormWindowState _Maximized;
this.FormClosing += new

System.Windows.Forms.FormClosingEventHandler (this.MainForm_FormClosing);

}

this.menuStrip.ResumeLayout(false);
this.menuStrip.PerformLayout();
this._ResumeLayout(false);
this.PerformLayout();

#endregion

private System.Windows.Forms._MenuStrip menuStrip;

private System_Windows.Forms.ToolTip ToolTip;

private System.Windows.Forms.ToolStripMenultem analizadorToolStripMenultem;

private System.Windows.Forms.ToolStripMenultem cadastrosToolStripMenultem;

private System.Windows.Forms.ToolStripMenultem TypeofServiceToolStripMenultem;

private System._Windows.Forms.ToolStripMenultem
StandardToleranceToolStripMenultem;

private System.Windows.Forms.ToolStripMenultem PackageProcessToolStripMenultem;

private System.Windows.Forms.ToolStripMenultem normasToolStripMenultem;
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private System.Windows.Forms.ToolStripMenultem
cadastroDeProjetosDeAnaliseToolStripMenul tem;

private System.Windows.Forms.ToolStripSeparator toolStripMenultem2;

private System.Windows.Forms.ToolStripMenultem
histéricoDeAnalisesToolStripMenultem;

private System._Windows.Forms.ToolStripMenultem arquivoToolStripMenultem;

private System.Windows.Forms.ToolStripMenultem farejadorToolStripMenultem;

private System.Windows.Forms.ToolStripSeparator toolStripMenulteml;

private System.Windows.Forms.ToolStripMenultem
importadorDeHistoricoToolStripMenultem;

private System.Windows.Forms.ToolStripSeparator toolStripMenultem3;

private System.Windows.Forms.ToolStripMenultem sairToolStripMenultem;

2.5. A Classe NetWorkPackageProcessed

using System;

using System._Data;

using System.Data.OleDb;

using System.Collections.Generic;
using ObjectLibrary.Communication;

using ObjectLibrary;

namespace PackageAnalyzator
{
public class NetWorkPackageProcessed

{

#region Fields

private long m_idAnalysisProject;

private AnalysisProject m_AnalysisProject;
private DateTime m_DestinationTsS;
private DateTime m_SourceTS;
private double m_Length;
private double m_IPID;
private string m_DestinationPort;
private string m_SourcePort;
private string m_DestinationAddress;
private string m_SourceAddress;

private double m_ID;

private double m_Delay;

private double m_Jitter;

private bool m_Losted;

//Estados do objeto
private bool m_IsHardObject; //Existe no BD
private bool m_IsSavedObject; //Atualizado no BD

#endregion
#region Constructors
public NetWorkPackageProcessed()
{
try
clear(Q);
catch (Exception ex)
{
Exception tmpEx = new Exception(*Erro ao carregar objeto",

ex);
throw tmpEx;

}

#endregion
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#region Properties

//Todos objetos devem conter esta propriedade.

no banco de dados

internal bool IsHardObject
{
get
{
return m_IsHardObject;
3
}

//Todos objetos devem conter esta propriedade.

salvo no banco de dados

internal bool IsSavedObject
{
get
{
return m_IlsSavedObject;
}
}
public DateTime DestinationTS
{
get
{
return m_DestinationTS;
}
set
{
m_DestinationTS = value;
m_IsSavedObject = false;
}
b
public DateTime SourceTS
{
get
{
return m_SourceTsS;
}
set
{
m_SourceTS = value;
m_IsSavedObject = false;
}
b
public double Length
{
get
{
return m_Length;
}
set
{
m_Length = value;
m_IsSavedObject = false;
}
¥
public double IPID
{
get
{
return m_IPID;
}
set
{
m_IPID = value;
m_IsSavedObject = false;
}
¥

public string DestinationPort

{

Ela diz se o objeto existe

Ela diz se o objeto esta
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get
{
return m_DestinationPort;
b
set
{
m_DestinationPort = value;
m_IsSavedObject = false;
3
}
public string SourcePort
{
get
{
return m_SourcePort;
3
set
{
m_SourcePort = value;
m_IsSavedObject = false;
3
3
public string DestinationAddress
{
get
{ -
return m_DestinationAddress;
3
set
{ -
m_DestinationAddress = value;
m_lIsSavedObject = false;
3
}
public string SourceAddress
{
get
{
return m_SourceAddress;
3
set
{
m_SourceAddress = value;
m_lIsSavedObject = false;
3
}
public double Delay
{
get
{
return m_Delay;
3
set
{
m_Delay = value;
m_IsSavedObject = false;
¥
3
public double Jitter
{
get
{ ]
return m_Jitter;
3
set
{
m_Jitter = value;
m_IsSavedObject = false;
}
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public bool Losted

{
get
{
return m_Losted;
¥
set
{
m_Losted = value;
m_IsSavedObject = false;
¥
}
private long idAnalysisProject
{
get
{
return m_idAnalysisProject;
¥
set
m_idAnalysisProject = value;
m_IsSavedObject = false;
¥
}
public AnalysisProject AnalysisProject
{
get
{

if (m_AnalysisProject == null)
m_AnalysisProject =
AnalysisProject.findAnalysisProject(m_idAnalysisProject);

return m_AnalysisProject;

}
set
{
m_AnalysisProject = value;
m_idAnalysisProject = m_AnalysisProject.ID;
m_IsSavedObject = false;
3
3
public double 1D
{
get
{
return m_ID;
3
set
{
m_ID = value;
m_IsSavedObject = false;
3
}

#endregion
#region Static Methods
public static NetWorkPackageProcessed findNetWorkTableProcessed(long ID)
¢ try
{

NetWorkPackageProcessed();

NetWorkPackageProcessed obj = new
List<NetWorkPackageProcessed> alNetWorkTableProcesseds =
new List<NetWorkPackageProcessed>();

string clausulaWhere=""";
clausulaWhere =
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alNetWorkTableProcesseds = findAll(clausulaWhere);

if(alNetWorkTableProcesseds.Count > 1)
{
Exception tmpEx = new Exception(™A procura retornou
mais de um objeto™);
throw tmpEx;

if(alNetWorkTableProcesseds.Count == 1)
obj = (NetWorkPackageProcessed)
alNetWorkTableProcesseds[0];
return obj;

catch (Exception ex)

{
Exception tmpEx = new Exception(*'Erro ao procurar objeto",
ex);
throw tmpEx;
3
}
public static List<NetWorkPackageProcessed> findNetWorkTableProcesseds()
{
try
{

string clausulaWhere = "";
List<NetWorkPackageProcessed> alNetWorkTableProcesseds = new
List<NetWorkPackageProcessed>();

alNetWorkTableProcesseds = findAll(clausulaWhere);
return alNetWorkTableProcesseds;

catch (Exception ex)

{
Exception tmpEx = new Exception(*Erro ao procurar objeto",
ex);
throw tmpEx;
3
}
public static List<NetWorkPackageProcessed> findNetWorkTableProcesseds(long
idAnalysisProject)
{
try
{
string clausulawWhere = "*;

List<NetWorkPackageProcessed> alNetWorkTableProcesseds = new
List<NetWorkPackageProcessed>();

clausulaWhere = idAnalysisProject = + idAnalysisProject.ToString(Q);
alNetWorkTableProcesseds = findAll(clausulaWhere, " SourceTS ");

return alNetWorkTableProcesseds;

catch (Exception ex)

{
Exception tmpEx = new Exception(Erro ao procurar objeto”, ex);
throw tmpEx;

}

public static List<NetWorkPackageProcessed>
FfindNetWorkTableProcesseds_Discard(long idAnalysisProject)
{
try
{
string clausulawWhere = "*;
List<NetWorkPackageProcessed> alNetWorkTableProcesseds = new
List<NetWorkPackageProcessed>();
alNetWorkTableProcesseds =
findNetWorkTableProcesseds(idAnalysisProject);

List<NetWorkPackageProcessed> colNotDiscard = new
List<NetWorkPackageProcessed>();

NetWorkPackageProcessed firstPack = alNetWorkTableProcesseds[0];
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NetWorkPackageProcessed lastPack =
alNetWorkTableProcesseds[alNetWorkTableProcesseds.Count - 1];

foreach (NetWorkPackageProcessed pack in alNetWorkTableProcesseds)

{
TimeSpan initialTime = pack.SourceTS - FTirstPack.SourceTS;
TimeSpan endTime = lastPack.SourceTS - pack.SourceTS;
if (initialTime.Seconds <= 3)
continue;
if (endTime.Seconds <= 3)
continue;
colNotDiscard.Add(pack);
3

return colNotDiscard;

catch (Exception ex)

{
Exception tmpEx = new Exception(™Erro ao procurar objeto", ex);
throw tmpEx;
}
¥
#endregion

#region Instance Methods

public virtual void save()

{
try
{
validateProperties();
if (m_IsHardObject == false)
{
insert();
m_IsSavedObject = true;
3
else
{
if (n_IsSavedObject == false)
{
update();
3
}
catch (Exception ex)
{
Exception tmpEx = new Exception(*'Erro ao salvar objeto",
ex);
throw tmpEx;
3
}
public virtual void remove()
{
try
{

int recordsAffected;
string sql=""";

if (mn_IsHardObject == false)

{
Exception tmpEx = new Exception('0 objeto nao
existe no banco de dados!™);
throw tmpEx;
}
sgl = " DELETE FROM ** +
" NetWorkTableProcessed" +
" WHERE " +

" ID="+1ID+
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" AND " +
" idAnalysisProject =

+ m_idAnalysisProject;
OleDbCommand cmm = new OleDbCommand(sql,
DataBase.Connection);
recordsAffected = cmm.ExecuteNonQuery();
if (recordsAffected > 1)
{
Exception tmpEx = new Exception(A atualizacédo do
objeto afetou mais de um registro no banco de dados.");
throw tmpEx;
3
if (recordsAffected == 0)
{
Exception tmpEx = new Exception(*'Registro alterado

anteriormente. Consulte novamente para atualizar e repita a operacdo.");
throw tmpEx;
¥

clear();
m_IsHardObject = false;
m_IsSavedObject = false;
catch (Exception ex)
{
Exception tmpEx = new Exception(*'Objeto ndo foi criado no

banco de dados, portanto ndo pode ser excluido fisicamente.", ex);
throw tmpEx;
3

¥
#endregion
#region Private Methods

private void validateProperties()

{
try
{
if (m_idAnalysisProject == 0)
{
Exception tmpEx = new Exception(*'AnalysisProject nao preenchido!™);
throw tmpEx;
}

if (m_Length == 0)
Exception tmpEx = new Exception(*'Length néo
preenchido!™);
throw tmpEx;

¥
if (M_IPID == 0)

{
Exception tmpEx = new Exception(*'IPID nao
preenchido!™);
throw tmpEx;
if (m_DestinationPort == """")
{
Exception tmpEx = new Exception(*'DestinationPort
ndo preenchido!");
throw tmpEx;
if (m_SourcePort == """)
{
Exception tmpEx = new Exception(*'SourcePort nao
preenchido!™);
throw tmpEx;
3
if (m_DestinationAddress == ")
{

Exception tmpEx = new Exception(“'DestinationAddress
ndo preenchido!");
throw tmpEx;
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}
if (m_SourceAddress == "")
{
Exception tmpEx = new Exception(*'SourceAddress nao
preenchido!™);
throw tmpEx;
3
catch (Exception ex)
{
Exception tmpEx = new Exception(Erro ao validar objeto",
ex);
throw tmpEx;
}
¥
private void insert()
{
try
{

string sql=""";
long NextlID = O;

NextID = getNextiD();

sgql = " INSERT INTO" +
" NetWorkTableProcessed" +
" (DestinationTS, SourceTS, Length, IPID,
DestinationPort, SourcePort, " +
" DestinationAddress, SourceAddress, Delay, Jitter, Losted,
idAnalysisProject, ID) " +
" VALUES ( " +
""" + m_DestinationTS.ToString(*'dd/MM/yyyy hh:mm:ss:fff'") + """ +
""" + m_SourceTS.ToString("'dd/MM/yyyy hh:mm:ss:fff'") + """ +
m_Length.ToString() + "," +
m_IPID.ToString() + "," +

""" + m_DestinationPort + """ + " +
"Teo4 m SourcePort + MUY+ ML 4

""" + m_DestinationAddress + """ + ", +
""" + m_SourceAddress + """ + .U +

m_Delay.ToString() + ", " +

m_Jitter.ToString() + ", " +

Convert.Tolntl6(m_Losted) + ", " +

m_idAnalysisProject.ToString() + ", " +
NextID + ")";

OleDbCommand cmm = new OleDbCommand(sqgl, DataBase.Connection,
DataBase.Transaction);
cmm.ExecuteNonQuery();

m_ID = NextlD;

m_IsHardObject = true;
m_IsSavedObject = true;

catch (Exception ex)

{ Exception tmpEx = new Exception(*'Objeto ndo foi criado no
banco de dados", ex);
throw tmpEx;
¥
3
private long getNextID()
{
try
{

string sql=""";
long NextID = O;

DataTable dt = new DataTable();
sql = " SELECT MAX(NetWorkTableProcessed.ID) as LastID FROM
NetWorkTableProcessed " +
" WHERE idAnalysisProject = " + m_idAnalysisProject;




156

OleDbCommand cmm = new OleDbCommand(sqgl, DataBase.Connection,
DataBase.Transaction);
OleDbDataAdapter da = new OleDbDataAdapter(cmm);
da.Fill(dt);

DataRow dr = dt.Rows[0];
if (dr["LastID"].ToString() != ")
{

NextID = Convert.ToUInt32(dr["LastID"]);
}

NextID ++;
return NextlD;

catch (Exception ex)
{
Exception tmpEx = new Exception(“Erro ao procurar préximo
id", ex);
throw tmpEx;

}

private void update()
{
try
{
int recordsAffected;
string sql=""";

sql = " UPDATE NetWorkTableProcessed SET" +

" DestinationTS = " + " *" + m_DestinationTS.ToString("'dd/MM/yyyy
hh:mm:ss:ffFf*) + "*," +

" SourceTS = " + " " + m_SourceTS.ToString("'dd/MM/yyyy
hh:mm:ss:fFF*) + """ +

" Length = " + m_Length.ToString() + ™, " +

" IPID = " + m_IPID.ToString() + ", " +

" DestinationPort = " + """ + m_DestinationPort + """ + " " +

SourcePort = " + """ + m_SourcePort + """ + ", " +
" DestinationAddress = " + """ + m_DestinationAddress + """ + ", "

" SourceAddress = " + """ + m_SourceAddress + """ + ", " +

" Delay = " + m_Delay.ToString(Q) + ", " +

" Jitter = " + m_Jitter.ToString() + ", " +

" Losted = " + Convert.Tolntl6(m_Losted) + *, " +

" 1dAnalysisProject = " + m_idAnalysisProject.ToString() + ™ " +
" WHERE " +

" ID="+ 1D +

" AND " +

" idAnalysisProject =

" + m_idAnalysisProject;
OleDbCommand cmm = new OleDbCommand(sqgl, DataBase.Connection,

DataBase.Transaction);
recordsAffected = cmm.ExecuteNonQuery();

if (recordsAffected > 1)
{
Exception tmpEx = new Exception("A atualizacado do
objeto afetou mais de um registro no banco de dados.");
throw tmpEx;
}
if (recordsAffected == 0)
{
Exception tmpEx = new Exception(*'Registro alterado

anteriormente. Consulte novamente para atualizar e repita a operagdo.');
throw tmpEx;
¥

m_IsHardObject = true;
m_IsSavedObject = true;

catch (Exception ex)

{
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Exception tmpEx = new Exception(*'Objeto ndo foi atualizado
no banco de dados", ex);

}

throw tmpEx;

}

private void load(DateTime DestinationTS, DateTime SourceTS, double Length,
double IPID,
string DestinationPort, string SourcePort, string DestinationAddress, string
SourceAddress,
double Delay, double Jitter, bool Losted, long idAnalysisProject, double ID,
bool isHardObject, bool isSavedObject)
{
try
{
m_DestinationTS = DestinationTS;
m_SourceTS = SourceTS;
m_Length = Length;
m_IPID = IPID;
m_DestinationPort = DestinationPort;
m_SourcePort = SourcePort;
m_DestinationAddress = DestinationAddress;
m_SourceAddress = SourceAddress;
m_idAnalysisProject = idAnalysisProject;
m_ID = ID;

m_Delay = Delay;
m_Jitter = Jitter;
m_Losted = Losted;

m_IsHardObject = isHardObject;
m_IsSavedObject = isSavedObject;

catch (Exception ex)

{
Exception tmpEx = new Exception('Erro de converséo de tipos
de dados", ex);
throw tmpEx;
3
}
private void clear()
{
try
{
m_DestinationTS = DateTime.Now;
m_SourceTS = DateTime.Now;
m_Length = O;
m_IPID = O;
m_DestinationPort = "";
m_SourcePort = "";
m_DestinationAddress = "';
m_SourceAddress = ""';
m_ID = 0;
m_idAnalysisProject = 0;
m_Losted = false;
m_Jitter = 0;
m_Delay = 0;
m_IsHardObject = false;
m_IsSavedObject = false;
catch (Exception ex)
{
Exception tmpEx = new Exception('Erro ao limpar objeto",
ex);
throw tmpEx;
3
}
private static List<NetWorkPackageProcessed> findAll(string clausulaWhere)
{
try

return findAll(clausulaWhere, "");
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catch (Exception ex)

{

Exception tmpEx = new Exception(Erro ao limpar objeto™, ex);
throw tmpEx;

private static List<NetWorkPackageProcessed> findAll(string
clausulaWhere, string orderby)

try

{
List<NetWorkPackageProcessed> alNetWorkTableProcesseds =
new List<NetWorkPackageProcessed>();

DataTable dt = new DataTable();

sql = " SELECT " +
DestinationTS, SourceTS, Length, IPID,
DestinationPort, SourcePort, " +
DestinationAddress, SourceAddress, Delay, Jitter, Losted, 1D,
idAnalysisProject " +
' FROM ** +
NetWorkTableProcessed";

if(clausulaWwhere 1= ")

{
}
it (orderby != ")

sql = sql + " WHERE " + clausulaWhere;

sql += " ORDER BY " + orderby;
¥

else

{
¥

sgl += " ORDER BY ID *;

OleDbCommand cmm = new OleDbCommand(sql,
DataBase.Connection);
OleDbDataAdapter da = new OleDbDataAdapter(cmm);
da.AcceptChangesDuringUpdate = true;
da.Fill(dt);

foreach (DataRow dr in dt.Rows)
{

bool losted = false;
int year = 0;

int mounth =
int day = O;
int hour = 0;
int minutes 0;

int seconds 0;

int miliseconds = 0;

0;

if (dr["Losted"] !'= null)
losted = Convert.ToBoolean(dr["'Losted"]);

year = Convert.Tolnt32(dr["'DestinationTS"].ToString() -Substring(6,

D);

mounth = Convert.Tolnt32(dr["DestinationTS"].ToString()-Substring(3,
2)):

day = Convert.Tolnt32(dr["DestinationTS"].ToString() -Substring(0,
2));

hour = Convert.Tolnt32(dr["DestinationTS"].ToString().Substring(11,
2));

minutes =
Convert.ToInt32(dr["DestinationTS"].ToString() .Substring(14, 2));

seconds =

Convert.Tolnt32(dr[""DestinationTS"].ToString() -Substring(17, 2));
miliseconds =
Convert.ToInt32(dr["DestinationTS"].ToString() .Substring(20, 3));

DateTime destinationTS = new DateTime(year, mounth, day,




159

hour, minutes, seconds, miliseconds);

year = Convert.Tolnt32(dr["'sourceTS"].ToString()-Substring(6, 4));

mounth = Convert.Tolnt32(dr["sourceTS"].ToString().Substring(3, 2));

day = Convert.Tolnt32(dr["sourceTS"].ToString()-Substring(0, 2));

hour = Convert.Tolnt32(dr["sourceTS"].ToString().Substring(11, 2));

minutes = Convert.Tolnt32(dr["sourceTS"].ToString()-Substring(14,
2));

2)):
miliseconds =
Convert.Tolnt32(dr["sourceTS"].ToString() -Substring(20, 3));

seconds = Convert.Tolnt32(dr["sourceTS"].ToString() -Substring(17,

DateTime sourceTS = new DateTime(year, mounth, day,
hour, minutes, seconds, miliseconds);

NetWorkPackageProcessed obj = new
NetWorkPackageProcessed();
obj . load(
destinationTS,
sourceTS,
Convert.ToDouble(dr["Length"]),
Convert.ToDouble(dr["IPID"]),
Convert.ToString(dr[''DestinationPort™]),
Convert.ToString(dr["SourcePort']),
Convert.ToString(dr["DestinationAddress"]),
Convert.ToString(dr[''SourceAddress']),
Convert.ToDouble(dr[‘Delay']),
Convert.ToDouble(dr["Jitter']),
losted,
Convert.Tolnt64(dr["idAnalysisProject']),
Convert.ToDouble(dr["ID"]),
true, true);

alNetWorkTableProcesseds.Add(obj);
return alNetWorkTableProcesseds;

catch (Exception ex)

{
Exception tmpEx = new Exception(*'Erro ao procurar objeto",
ex);
throw tmpEx;
3
}
#endregion
3
}

2.6. A Classe NetWorkPackageProcessedControl

using System;

using System.Collections.Generic;
using System.Text;

using ObjectLibrary;

namespace PackageAnalyzator

t public partial class NetWorkPackageProcessedControl
{
public static void calculateJditter(List<NetWorkPackageProcessed>
colNetWorkPackageProcessed)
{
try

NetWorkPackageProcessed previousPackage = null;
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foreach (NetWorkPackageProcessed nextPackage in
colNetWorkPackageProcessed)

if (previousPackage !'= null)

double jitter = nextPackage.Delay - previousPackage.Delay;
nextPackage.Jitter = Math.Abs(jitter);
nextPackage.save();

}

previousPackage = nextPackage;

catch (Exception ex)

throw new Exception('™, ex);
3
}
public static void calculateAverages(List<NetWorkPackageProcessed>
colNetWorkPackageProcessed,
TypeOfService typeOfService, Standard standard, AnalysisProject
analysisProject)
{
try
{
long totalPacks = 0;
long totallLosted = O;
long totalDelay = 0;
double totallLength = 0;
double totalJditter = O;

DateTime startTime DateTime.MinValue;
DateTime endTime = DateTime.MinValue;

if (colNetWorkPackageProcessed.Count == 0)
throw new Exception(**Nenhum Pacote Processado!'");

NetWorkPackageProcessed firstPack = colNetWorkPackageProcessed[0];
NetWorkPackageProcessed lastPack =
colNetWorkPackageProcessed[colNetWorkPackageProcessed.Count -1];

foreach (NetWorkPackageProcessed pack in colNetWorkPackageProcessed)

{

TimeSpan initialSpan = pack.SourceTS - FTirstPack.SourceTS;
TimeSpan endSpan = lastPack.SourceTS - pack.SourceTS;

//if (initialSpan.Seconds <= 3)
// continue;

//if (endSpan.Seconds <= 3)
// continue;

if (pack.Losted)

totalLosted++;
}

else

totalDelay += Convert.Tolnt64(pack.Delay);
totalLength += pack.Length;
totalJditter += Math.Abs(pack.Jitter);

}

if (startTime > pack.SourceTS)
startTime = pack.SourceTS;

if (endTime < pack.SourceTS)

endTime = pack.SourceTS;

}

totalPacks = colNetWorkPackageProcessed.Count - totallLosted;
TimeSpan time = endTime.Subtract(startTime);

analysisProject.idStandard = standard.ID;
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analysisProject.idTypeOfService = typeOfService.ID;

analysisProject.DelayAverage = totalDelay / totalPacks;
analysisProject.LengthAverage = totalLength / 1000 / time.Seconds;
//transforma em kb
analysisProject._JitterAverage
analysisProject.LostedAverage

totalJditter / totalPacks;
totalLosted / totalPacks;

analysisProject.saveAnalysis();
catch (Exception ex)

throw new Exception('", ex);

3
¥
using System;
using System.Collections.Generic;
using System.Text;
using ObjectLibrary;
namespace PackageAnalyzator

public partial class NetWorkPackageProcessedControl

{
public static List<NetWorkPackageProcessed> processNetworkPackage(
List<NetworkPackage> colPackageSource, List<NetworkPackage>
colPackageDestination, AnalysisProject project)
{
try
List<NetWorkPackageProcessed> colPackageProcessed = new

List<NetWorkPackageProcessed>();

if ((colPackageSource.Count == 0) &&
(colPackageDestination.Count == 0))
return colPackageProcessed;

NetworkPackage endPackage = getlLastPackage(colPackageSource,
colPackageDestination);
NetworkPackage FirstPackage = getFirstPackage(colPackageSource,

colPackageDestination);

//Toreach (NetworkPackage package in colPackageSource)
for(int iCount = 0; iCount < colPackageSource.Count; iCount ++)

{

NetworkPackage firstPair = new NetworkPackage();
NetworkPackage secondPair = new NetworkPackage();

FirstPair = colPackageSource[iCount];

if(iCount + 1 < colPackageSource.Count)
secondPair = colPackageSource[iCount + 1];

TimeSpan initialTime = firstPair.TS - FirstPackage.TS;
TimeSpan endTime = endPackage.TS - firstPair.TS;

//if (initialTime.Seconds <= 3)
// continue;

//if (endTime.Seconds <= 3)
// continue;

FirstPair = NetworkPackage.findNetworkPackage(firstPair.ID);
secondPair = NetworkPackage.FfindNetworkPackage(secondPair.ID);

if (firstPair.Processed == true)
continue;

NetWorkPackageProcessed packProcessed = new
NetWorkPackageProcessed();
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if ((secondPair.IPID == firstPair.IPID) &&

(secondPair.Processed == false))
{
packProcessed = saveNetWorkPackageProcessed(firstPair,
secondPair, project);
iCount++;
}
else
packProcessed = saveNetWorkPackageProcessed(firstPair, null,
project);
¥
colPackageProcessed.Add(packProcessed) ;
}
for (int iCount = 0; iCount < colPackageDestination.Count; iCount++)
{

NetworkPackage firstPair = new NetworkPackage();
NetworkPackage secondPair = new NetworkPackage();

FirstPair = colPackageDestination[iCount];

if (iCount + 1 < colPackageDestination.Count)
secondPair = colPackageDestination[iCount + 1];

TimeSpan initialTime = firstPair.TS - firstPackage.TS;
TimeSpan endTime = endPackage.TS - FirstPair.TS;

//if (initialTime.Seconds <= 3)
// continue;

//if (endTime.Seconds <= 3)
// continue;

FirstPair = NetworkPackage.FfindNetworkPackage(FirstPair.ID);
secondPair = NetworkPackage.findNetworkPackage(secondPair.ID);

if (FfirstPair.Processed == true)
continue;

NetWorkPackageProcessed packProcessed = new
NetWorkPackageProcessed();

if ((secondPair.IPID == firstPair.IPID) &&

(secondPair.Processed == false))
{
packProcessed = saveNetWorkPackageProcessed(firstPair,
secondPair, project);
iCount++;
¥
else
packProcessed = saveNetWorkPackageProcessed(firstPair, null,
project);
3
colPackageProcessed.Add(packProcessed) ;
}
return colPackageProcessed;
catch (Exception ex)
throw new Exception("", ex);
3
}
private static NetworkPackage getLastPackage(List<NetworkPackage>
colPackageSource, List<NetworkPackage> colPackageDestination)
{
try

{
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NetworkPackage endPackage = null;

NetworkPackage endPackSource = colPackageSource[0];
endPackSource =
NetworkPackage . findLastNetworkPackage (endPackSource.SourceAddress);

NetworkPackage endPackDestination =
NetworkPackage . findLastNetworkPackage(endPackSource.DestinationAddress);

TimeSpan spanLast = endPackSource.TS - endPackDestination.TS;
if (spanLast.Seconds < 0)

endPackage = endPackSource;
else

endPackage = endPackDestination;

//NetworkPackage endPackSource = colPackageSource[colPackageSource.Count
- 11;

//NetworkPackage endPackDestination =
colPackageDestination[colPackageDestination.Count - 1];

//TimeSpan spanLast = endPackSource.TS - endPackDestination.TS;
//if (spanLast.Seconds < 0)

// endPackage = endPackSource;
//else
// endPackage = endPackDestination;

return endPackage;

catch (Exception ex)

{
throw new Exception(', ex);

¥
}
private static NetworkPackage getFirstPackage(List<NetworkPackage>

colPackageSource, List<NetworkPackage> colPackageDestination)

{

try

NetworkPackage firstPackage = null;

NetworkPackage firstPackSource = colPackageSource[0];
FirstPackSource =
NetworkPackage. findFirstNetworkPackage (FirstPackSource.SourceAddress);

NetworkPackage firstPackDestination =
NetworkPackage . FindFirstNetworkPackage(FirstPackSource.DestinationAddress);

TimeSpan spanfirst = FirstPackSource.TS - firstPackDestination.TS;
if (spanfirst.Seconds < 0)

FirstPackage = FfirstPackSource;
else

FfirstPackage = firstPackDestination;

//NetworkPackage firstPackSource = colPackageSource[0];
//NetworkPackage firstPackDestination = colPackageDestination[0];

//TimeSpan spanFirst = firstPackSource.TS - firstPackDestination.TS;
//if (spanFirst.Seconds < 0)
// firstPackage = FfirstPackSource;
//else
// firstPackage = firstPackDestination;
return FirstPackage;
catch (Exception ex)
throw new Exception("", ex);
}
private static NetWorkPackageProcessed saveNetWorkPackageProcessed(
NetworkPackage firstPair, NetworkPackage secondPair, AnalysisProject

project)

try
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NetWorkPackageProcessed pack = new NetWorkPackageProcessed();
pack.DestinationAddress = firstPair.DestinationAddress;
pack.DestinationPort = firstPair.DestinationPort;

pack.IPID = FirstPair.IPID;

pack.Length = firstPair.Length *8;

pack.SourceAddress = firstPair.SourceAddress;

pack.SourcePort = firstPair.SourcePort;

pack.SourceTS = firstPair.TS;

pack.AnalysisProject = project;

if (secondPair !'= null)

{
pack.DestinationTS = secondPair.TS;
TimeSpan delay = pack.DestinationTS - pack.SourceTS;
pack.Delay = delay.TotalMilliseconds;
secondPair.Processed = true;
secondPair.save();

¥

else

{
pack.Losted = true;
pack.DestinationTS = DateTime.MinValue;

3

FirstPair._Processed = true;
firstPair.save();

pack.save();
return pack;
catch (Exception ex)

throw new Exception(™, ex);

}

public static List<NetWorkPackageProcessed> processesOthersPackages(string
sourceAddress, string destinationAddress,
AnalysisProject project)
{

try
{

List<NetWorkPackageProcessed> colPackagesProcessed = new
List<NetWorkPackageProcessed>();

List<NetworkPackage> colSourcesPackages =
NetworkPackage . findNetworkPackagesExceptDestinationAddress(
sourceAddress, destinationAddress);

foreach (NetworkPackage sourcePackage in colSourcesPackages)

{
NetWorkPackageProcessed pack = new NetWorkPackageProcessed();
pack.DestinationAddress = sourcePackage.DestinationAddress;
pack.DestinationPort = sourcePackage.DestinationPort;
pack.IPID = sourcePackage.lPID;
pack.Length = sourcePackage.Length;
pack.SourceAddress = sourcePackage.SourceAddress;
pack.SourcePort = sourcePackage.SourcePort;
pack.SourceTS = sourcePackage.TS;
pack.AnalysisProject = project;
pack.save();

colPackagesProcessed.Add(pack) ;

}

List<NetworkPackage> colDestinationPackages =
NetworkPackage . findNetworkPackagesExceptSourceAddress(
sourceAddress, destinationAddress);

foreach (NetworkPackage DestinationPackage in colDestinationPackages)

{
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NetWorkPackageProcessed pack = new NetWorkPackageProcessed();
pack.DestinationAddress = DestinationPackage.DestinationAddress;
pack.DestinationPort = DestinationPackage.DestinationPort;
pack.IPID = DestinationPackage.IPID;

pack.Length = DestinationPackage.Length;

pack.SourceAddress = DestinationPackage.SourceAddress;
pack.SourcePort = DestinationPackage.SourceAddress;
pack.SourceTS = DestinationPackage.TS;

pack.AnalysisProject = project;

pack.save();

colPackagesProcessed.Add(pack);
¥

return colPackagesProcessed;

¥
catch (Exception ex)

{
}

throw new Exception(', ex);

2.7.

A Classe PackageDialog

using
using
using
using
using
using
using
using

using
using

System;

System.10;

System.Collections.Generic;
System.ComponentModel ;
System.Data;
System._Drawing;
System.Text;
System.Windows.Forms;

Tamir.IPLib;
Tamir.IPLib.Packets;

namespace PackageAnalyzator

public partial class PackageDialog : Form

{

Settings _settings;
private PcapDevice _offLineDevice;

public PackageDialog()

{

InitializeComponent();
_settings = new Settings();

}

private void PackagesDialog_Load(object sender, EventArgs e)

{
¥

/// <summary>

/// Prints the source and dest MAC addresses of each received Ethernet frame
/// </summary>

private void offLineDevice_ PcapOnPacketArrival(object sender, Packet packet)

if (packet is EthernetPacket)

{

EthernetPacket etherFrame = (EthernetPacket)packet;
//Console.WriteLine("At: {0}:{1}: MAC:{2} -> MAC:{3}",
// etherFrame.PcapHeader .Date.ToString(),

// etherFrame.PcapHeader .Date.Millisecond,

// etherFrame.SourceHwAddress,

// etherFrame.DestinationHwAddress);

ListViewltem item =

ListViewltem(etherFrame.PcapHeader ._Date.ToString());

item.Tag = etherFrame;

new
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item._Subltems._Add(etherFrame.PcapHeader_Date._Millisecond.ToString());
item_Subltems._Add(etherFrame.SourceHwAddress);
item._Subltems.Add(etherFrame.DestinationHwAddress);

IstPacket. Items._Add(item);

}
private void backgroundWorkerReader_DoWork(object sender, DoWorkEventArgs e)
//Start capture "INFINTE® number of packets

//This method will return when EOF reached.
_offLineDevice.PcapCapture(SharpPcap. INFINITE);

}
private void backgroundWorkerReader_RunWorkerCompleted(object sender,
RunWorkerCompletedEventArgs e)
{
_offLineDevice.PcapClose();
}
private void btnStart_Click(object sender, EventArgs e)
{
if (txtLogFile.Text == ")
{
MessageBox.Show(*'Selecione um arquivo de log primeiro!™);
return;
}
try
{
_offLineDevice = SharpPcap.GetPcapOfflineDevice(txtLogFile.Text);
_offLineDevice.PcapOpen();
catch (Exception ex)
{
MessageBox.Show(ex.Message) ;
return;
_offLineDevice.PcapOnPacketArrival +=
new SharpPcap.PacketArrivalEvent(offLineDevice_PcapOnPacketArrival);
//_offLineDevice.PcapCapture(SharpPcap. INFINITE);
backgroundWorkerReader .RunWorkerAsync();
}
private void btnOpenLogFile_Click(object sender, EventArgs e)
{
openFileDialog.Filter = "Log File|*.l0og";
openFileDialog.Title = "Selecione um arquivo de log";
openFileDialog.ShowDialog();
if (openFileDialog.FileName != """)
FileStream fs = (FileStream)openFileDialog.OpenFile();
txtLogFile.Text = fs_Name;
fs.Close();
}
¥

namespace PackageAnalyzator
{
partial class PackageDialog
{
/// <summary>
/// Required designer variable.
/// </summary>
private System.ComponentModel. IContainer components = null;

/// <summary>

/// Clean up any resources being used.

/// </summary>

/// <param name="disposing">true if managed resources should be disposed;
otherwise, false.</param>
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protected override void Dispose(bool disposing)

{
if (disposing && (components != null))
components._Dispose();
}
base.Dispose(disposing);
3

#region Windows Form Designer generated code

/// <summary>

/// Required method for Designer support - do not modify

/// the contents of this method with the code editor.

/// </summary>

private void InitializeComponent()

{
this.groupBox2 = new System._Windows.Forms.GroupBox();
this.IstPacket = new System._Windows.Forms.ListView();
this.columnHeaderl new System.Windows.Forms.ColumnHeader();
this.columnHeader2 new System.Windows.Forms.ColumnHeader();
this.columnHeader3 = new System.Windows.Forms.ColumnHeader();
this.columnHeader4 new System.Windows.Forms.ColumnHeader();
this.columnHeader5 new System.Windows.Forms.ColumnHeader();
this.backgroundWorkerReader = new

System.ComponentModel .BackgroundWorker();

this.groupBoxl = new System._Windows.Forms.GroupBox();
this._btnStart = new System.Windows.Forms.Button();
this.btnOpenLogFile = new System.Windows.Forms.Button();
this.labell = new System.Windows.Forms.Label();
this._txtLogFile = new System._Windows.Forms.TextBox();
this.openFileDialog = new System.Windows.Forms.OpenFileDialog();
this.tableLayoutPanell = new System.Windows.Forms.TableLayoutPanel();
this.groupBox2.SuspendLayout();
this.groupBoxl.SuspendLayout();
this.tableLayoutPanell.SuspendLayout();
this.SuspendLayout();
//
// groupBox2
//

this.groupBox2.Controls.Add(this. IstPacket);
this.groupBox2.Dock = System.Windows.Forms.DockStyle.Fill;
this.groupBox2.Location = new System.Drawing.Point(3, 80);
this.groupBox2.Name = "‘groupBox2";

this.groupBox2.Size = new System.Drawing.Size(652, 277);
this.groupBox2.Tablndex = 4;

this.groupBox2.TabStop = false;

this._groupBox2.Text = "Pacotes";

//

// lIstPacket

//

this. IstPacket.Columns.AddRange(new
System.Windows.Forms.ColumnHeader[] {

this.columnHeader1l,

this.columnHeader2,

this.columnHeader3,

this.columnHeader4,

this.columnHeader5});

this. IstPacket.Dock = System.Windows.Forms.DockStyle.Fill;

this.IstPacket.Location = new System.Drawing.Point(3, 16);

this.IstPacket.Name = "IstPacket";

this.IstPacket.Size = new System.Drawing.Size(646, 258);

this. IstPacket.Tablndex = 0O;

this.IstPacket._UseCompatibleStatelmageBehavior = false;

this.IstPacket.View = System._Windows.Forms.View.Details;

//

// columnHeaderl

//

this.columnHeaderl.Text = "Data";

this.columnHeaderl.Width = 187;

//

// columnHeader2

//

this.columnHeader2.Displaylndex = 2;

this.columnHeader2.Text = "Tamanho';

this.columnHeader2.Width = 84;
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//

// columnHeader3

//

this.columnHeader3.Displaylndex = 1;

this.columnHeader3.Text = "Hora';

this.columnHeader3.Width = 115;

//

// columnHeader4

//

this.columnHeader4.Text = "Origem";

this.columnHeader4 . .Width = 139;

//

// columnHeader5

//

this.columnHeader5.Text = "Destino';

this.columnHeader5.Width = 151;

//

// backgroundWorkerReader

//

this.backgroundWorkerReader .DoWork += new
System.ComponentModel .DoWorkEventHandler (this.backgroundWorkerReader_DoWork) ;

this.backgroundWorkerReader .RunWorkerCompleted += new

System.ComponentModel .RunWorkerCompletedEventHandler (this.backgroundWorkerReader_RunWork
erCompleted);

//

// groupBox1

//

this.groupBoxl.Controls.Add(this.btnStart);

this.groupBoxl.Controls.Add(this.btnOpenLogFile);

this.groupBoxl.Controls.Add(this. labell);

this._groupBoxl.Controls_Add(this.txtLogFile);

this.groupBoxl.Dock = System.Windows.Forms.DockStyle.Fill;

this.groupBoxl.Location = new System.Drawing.Point(3, 3);

this.groupBoxl.Name = '‘groupBox1';

this._groupBox1.Size = new System.Drawing.Size(652, 71);

this.groupBoxl.Tablndex = 5;

this.groupBoxl.TabStop = false;

this._groupBoxl.Text = "Configuracbes';

//

// btnStart

//

this_btnStart.FlatStyle = System.Windows.Forms.FlatStyle._Popup;

this_btnStart.Location = new System.Drawing.Point(458, 28);

this_btnStart_Name = "btnStart";

this._btnStart.Size = new System.Drawing.Size(84, 27);

this.btnStart.Tablndex = 6;

this.btnStart.Text = "lIniciar";

this_btnStart._UseVisualStyleBackColor = true;

this.btnStart.Click += new System.EventHandler(this.btnStart_Click);

//

// btnOpenLogFile

//

this_btnOpenLogFile.FlatStyle = System.Windows.Forms.FlatStyle._.Popup;

this.btnOpenLogFile. Image =
global: :PackageAnalyzator._Properties.Resources.open;

this_btnOpenLogFile.Location = new System.Drawing.Point(389, 32);

this._btnOpenLogFile.Name = "btnOpenLogFile';

this.btnOpenLogFile.Size = new System.Drawing.Size(23, 23);

this_btnOpenLogFile.Tablndex = 2;

this._btnOpenLogFile.UseVisualStyleBackColor = true;

this._btnOpenLogFile.Click += new
System.EventHandler(this.btnOpenLogFile _Click);

//

// labell

//

this.labell.AutoSize = true;

this.labell.Location = new System.Drawing.Point(8, 18);

this.labell._Name = "labell™;

this._labell_Size = new System.Drawing.Size(79, 13);

this._labell._Tablndex = 5;

this.labell.Text = "Arquivo de Log";

//

// txtLogFile

//

this.txtLogFile.Location = new System.Drawing.Point(11l, 35);

this.txtLogFile.Name = "txtLogFile";
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this._txtLogFile.Size = new System.Drawing.Size(372, 20);
this._txtLogFile.Tablndex = 4;

//

// openFileDialog

//

this.openFileDialog.FileName = "openFileDialogl";
//

// tablelLayoutPanell

//

this.tableLayoutPanell_ColumnCount = 1;
this.tableLayoutPanell._ColumnStyles.Add(new

System.Windows.Forms.ColumnStyle(System.Windows.Forms.SizeType.Percent, 100F));

this.tableLayoutPanell._Controls.Add(this.groupBox1, 0, 0);
this.tableLayoutPanell._Controls.Add(this.groupBox2, 0, 1);
this.tableLayoutPanell_Dock = System.Windows.Forms.DockStyle.Fill;
this.tableLayoutPanell.Location = new System.Drawing.Point(0, 0);
this._tableLayoutPanell_Name = "tableLayoutPanell';
this.tableLayoutPanell_RowCount = 2;
this.tableLayoutPanell_RowStyles.Add(new

System.Windows.Forms.RowStyle(System.Windows.Forms.SizeType.Absolute, 77F));

this.tableLayoutPanell.RowStyles.Add(new

System_Windows.Forms.RowStyle(System.Windows.Forms.SizeType.Percent, 100F));

this.tableLayoutPanell.Size = new System.Drawing.Size(658, 360);
this.tableLayoutPanell.Tablndex = 6;

//

// PackagesDialog

//

this_AutoScaleDimensions = new System.Drawing.SizeF(6F, 13F);
this.AutoScaleMode = System.Windows.Forms.AutoScaleMode.Font;
this_.ClientSize = new System.Drawing.Size(658, 360);
this.Controls.Add(this.tableLayoutPanell);

this_Name = ""PackagesDialog";

this.StartPosition =

System_Windows.Forms.FormStartPosition.CenterScreen;

}

this.Text = "Log de Pacotes";

this.Load += new System.EventHandler(this.PackagesDialog_Load);
this.groupBox2.ResumeLayout(false);
this.groupBoxl.ResumeLayout(false);
this.groupBoxl.PerformLayout();
this.tableLayoutPanell_ResumelLayout(false);
this.ResumeLayout(false);

#endregion

private System.Windows.Forms.GroupBox groupBox2;

private System_Windows.Forms.ListView IstPacket;

private System.Windows.Forms.ColumnHeader columnHeaderl;

private System.Windows.Forms.ColumnHeader columnHeader2;

private System.Windows.Forms.ColumnHeader columnHeader3;

private System_Windows.Forms.ColumnHeader columnHeader4;

private System.Windows.Forms.ColumnHeader columnHeader5;

private System.ComponentModel .BackgroundWorker backgroundWorkerReader;
private System.Windows.Forms.GroupBox groupBox1;

private System_Windows.Forms.Button btnOpenLogFile;

private System.Windows.Forms.Label labell;

private System.Windows.Forms.TextBox txtLogFile;

private System.Windows.Forms.Button btnStart;

private System_Windows.Forms.OpenFileDialog openFileDialog;
private System.Windows.Forms.TableLayoutPanel tableLayoutPanell;

2.8.

A Classe PackageProcessDialog

using
using
using
using
using
using

System;
System.10;

System.Collections.Generic;
System.ComponentModel ;

System.Data;

System.Data.OleDb;
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using System.Drawing;
using System.Text;
using System.Windows.Forms;

using Tamir._IPLib;
using Tamir.IPLib.Packets;

using ObjectLibrary.ErrorHandler;
using ObjectLibrary.Communication;
using ObjectLibrary;

namespace PackageAnalyzator

{

public partial class PackageProcessDialog : Form

{

private List<NetworkPackage> _colPackageSource;
private List<NetworkPackage> _colPackageDestination;

public PackageProcessDialog()

{
try
{
InitializeComponent();
catch (Exception ex)
throw new Exception(*Error during instance object", ex);
}
¥
private void LoglmporterDialog_Load(object sender, EventArgs e)
{
try
{
FillCombosAddress();
fillComboStandard();
FfillComboTypeOfService();
FillComboAnalysisProject();
clear(Q);
catch (Exception ex)
ErrorHandlerDialog.ShowErroHandler(ref ex);
}
b
private void fillCombosAddress()
{
try
{

List<string> colSourceAddress = NetworkPackage.findSourceAddresses();
colSourceAddress. Insert(0, "(Selecione)™);
cboSourceAddress.DataSource = colSourceAddress;
//cboSourceAddressSubs.DataSource = colSourceAddress;

List<string> colDestinationAddress =
NetworkPackage.findDestinationAddresses();

colDestinationAddress. Insert(0, "(Selecione)™);

cboDestinationAddress.DataSource = colDestinationAddress;

//choDestinationAddressSubs.DataSource = colDestinationAddress;

catch (Exception ex)

throw new Exception(™, ex);

}
¥
private void fillComboStandard()
{

try

List<Standard> alStandard =
Standard.findStandards();
Standard tos = new Standard(’, *"(Selecione)", 0);
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alStandard.Insert(0, tos);
cboStandard.DisplayMember = "Name';
cboStandard.ValueMember = *"ID";
cboStandard.DataSource = alStandard;

catch (Exception ex)

{
throw new Exception(*Erro ao listar Tipos de Servigo", ex);
3
}
private void fillComboAnalysisProject()
{
try
{
List<AnalysisProject> alAnalysisProject =
AnalysisProject.findAnalysisProjects();
AnalysisProject tos = new AnalysisProject();
tos.Name = *"(Selecione)";
alAnalysisProject. Insert(0, tos);
cboAnalysisProject._DisplayMember = "Name';
cboAnalysisProject.ValueMember = "ID";
cboAnalysisProject.DataSource = alAnalysisProject;
catch (Exception ex)
throw new Exception("Erro ao listar Tipos de Servigo', ex);
3
}
private void fillComboTypeOfService()
{
try
{
List<TypeOfService> alTypeOfService =
TypeOfService.findTypeOfServices();
TypeOfService tos = new TypeOfService(, "(Selecione)", 0);
alTypeOfService. Insert(0, tos);
cboTypeOfService._DisplayMember = *""Name';
cboTypeOfService.ValueMember = "ID";
cboTypeOfService._DataSource = alTypeOfService;
catch (Exception ex)
{
throw new Exception("Erro ao listar Tipos de Servigo", ex);
}
3
private void clear()
{
try
{

errorProvider.SetError(choAnalysisProject, ");
errorProvider.SetError(choDestinationAddress, ''");
errorProvider.SetError(choSourceAddress, ");
errorProvider.SetError(cboStandard, ");
errorProvider.SetError(cboTypeOfService, ");
errorProvider.SetError(IstPacket, ");

IstPacket. lItems.Clear();
ttNewlP_Text = "";
ttOldIP.Text = "";

cboStandard.SelectedIndex = 0;
cboSourceAddress.SelectedIndex = 0
cboTypeOfService.Selectedlndex = 0
cboAnalysisProject.Selectedindex = O;
cboDestinationAddress.SelectedIndex = 0;

catch (Exception ex)

throw new Exception("Erro ao limpar Tipo de Servicgo', ex);
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3
private void btnStart_Click(object sender, EventArgs e)
{
try
{
if (FfieldsvValidated(""") == false)
return;
this.Cursor = Cursors.WaitCursor;
processPackage();
FTillListNetWorkPackage();
this.Cursor = Cursors.Arrow;
AnalysisProjectResultDialog frm = new AnalysisProjectResultDialog(
(AnalysisProject)cboAnalysisProject.Selectedltem);
frm.MdiParent = this.MdiParent;
frm.Show();
catch (Exception ex)
this.Cursor = Cursors.Arrow;
ErrorHandlerDialog.ShowErroHandler(ref ex);
3
3
private bool fieldsValidated(string nameField)
{
try
{
bool errorControl = true;
bool result = true;
if ((nameField == choTypeOfService.Name) || (nameField == """))
if (cboTypeOfService.Selectedltem == null 11
Convert.Tolnt32(cboTypeOfService.SelectedvValue) == 0)
{

errorControl = false;
errorProvider.SetlconPadding(cboTypeOfService,
(cboTypeOfService.Width /7 2 * -1));

errorProvider._SetError(cboTypeOfService, ""Selecione uma
cidade™);
¥
else
errorProvider.SetError(cboTypeOfService, ");
3
if ((nameField == choStandard.Name) || (nameField == "'"))
{
if (choStandard.Selectedltem == null 11
Convert.Tolnt32(cboStandard.SelectedValue) == 0)
{
errorControl = false;
errorProvider.SetlconPadding(cboStandard, (cboStandard.Width / 2
* -1);
errorProvider.SetError(choStandard, "Selecione um item do
combo.");
3
else
errorProvider.SetError(choStandard, ");
¥
if ((nameField == choAnalysisProject_Name) || (nameField == """))
if (choAnalysisProject.Selectedltem == null 11

Convert.TolInt32(cboAnalysisProject.SelectedValue) == 0)

errorControl = false;
errorProvider.SetlconPadding(cbhoAnalysisProject,
(cboAnalysisProject.Width /7 2 * -1));
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errorProvider.SetError(cboAnalysisProject, "Selecione um item do
combo.");

}
else
errorProvider.SetError(choAnalysisProject, "*');

}

ifT ((nameField == IstPacket.Name) || (nameField == "))
{

errorProvider.SetError(IstPacket, ");

if (IstPacket.ltems.Count <= 0)
{

errorControl = false;
errorProvider.SetlconPadding(IstPacket, (IstPacket.Width / 2 * -

);

errorProvider.SetError(IstPacket, "Liste os pacotes primeiro!");

}

return errorControl;
catch (Exception ex)

throw new Exception(*Erro ao validar os dados do Tipo de Servigo.", ex);

}

private void processPackage()

{
try

Standard standard = (Standard)cboStandard.Selectedltem;

TypeOfService typeOfService =
(TypeOfService)cboTypeOfService.Selectedltem;

AnalysisProject analysisProject =
(AnalysisProject)cboAnalysisProject.Selectedltem;

List<NetWorkPackageProcessed> colNetWorkPackageProcessed = new
List<NetWorkPackageProcessed>();

colNetWorkPackageProcessed =
NetWorkPackageProcessedControl .processNetworkPackage(_colPackageSource,
_colPackageDestination,
(AnalysisProject)cboAnalysisProject.Selectedltem);
NetWorkPackageProcessedControl .calculateJitter(colNetWorkPackageProcessed);
NetWorkPackageProcessedControl .calculateAverages(
colNetWorkPackageProcessed, typeOfService, standard,
analysisProject);
analysisProject.SourceAddress = cboSourceAddress.Text;
analysisProject._DestinationAddress = chboDestinationAddress.Text;
analysisProject.saveAnalysis();

//DataBase.Transaction.Commit();

catch (Exception ex)

//DataBase.Transaction.Rollback();

throw ex;
}
}
private void processPackageBidirecional ()
{
try
{

catch (Exception ex)

DataBase.Transaction.Rollback();
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throw ex;
3
}
private void btnListPackage Click(object sender, EventArgs e)
{
try
{
this.Cursor = Cursors.WaitCursor;
if (FfieldsValidatedList(""") == false)
return;
FillListNetWorkPackage();
this.Cursor = Cursors.Arrow;
catch (Exception ex)
this.Cursor = Cursors.Arrow;
ErrorHandlerDialog.ShowErroHandler(ref ex);
¥
}
private bool fieldsValidatedList(string nameField)
{
try
{
bool errorControl = true;
if ((nameField == choSourceAddress.Name) || (nameField == """))
if (cboSourceAddress.Selectedltem == null 11
cboSourceAddress.Selectedvalue.ToString() == ")
{

errorControl = false;
errorProvider.SetlconPadding(cbhoSourceAddress,
(cboSourceAddress.Width /7 2 * -1));

errorProvider.SetError(cboSourceAddress, "Selecione uma
cidade™);
3
else
errorProvider.SetError(cbhoSourceAddress, "');
3
iT ((nameField == choDestinationAddress.Name) || (nameField == "))
if (choDestinationAddress.Selectedltem == null 11
cboDestinationAddress.SelectedValue.ToString() == ")
{

errorControl = false;
errorProvider.SetlconPadding(choDestinationAddress,
(choDestinationAddress._Width /7 2 * -1));
errorProvider.SetError(choDestinationAddress, "Selecione um item
do combo."™);
3
else
errorProvider.SetError(choDestinationAddress, "'");

return errorControl;

catch (Exception ex)

{
throw new Exception(*Erro ao validar os dados do Tipo de Servigo.", ex);
}
}
private void fillListNetWorkPackage()
{
try

_colPackageSource =
NetworkPackage . findNetworkPackages_OrderByIPID(dtplnitialTS.Value, dtpEndTS.Value,
cboSourceAddress.Text, choDestinationAddress.Text);
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_colPackageDestination
NetworkPackage . findNetworkPackages OrderByIPID(dtplnitialTS.Value, dtpEndTS.Value,
cboDestinationAddress.Text, cboSourceAddress.Text);

IstPacket. ltems.Clear();

IstPacket.BeginUpdate();
foreach (NetworkPackage package in _colPackageSource)

{

ListViewltem item = new ListViewltem(package.TS.ToString("'dd/MM/yyyy

hh:mm:ss:fFf"));
item.Tag = package;
item_Subltems._Add(package.Length.ToString());
item_Subltems.Add(package.SourceAddress);
item_Subltems.Add(package.DestinationAddress);
item.Subltems.Add(package.IPID.ToString());
item_Subltems._Add(package.Processed == true ? "Sim"™ : "Nao" );

IstPacket. Items.Add(item);
ke

foreach (NetworkPackage package in _colPackageDestination)

{

ListViewltem item = new ListViewltem(package.TS.ToString("'dd/MM/yyyy

hh:mm:ss:Fff'"));
item.Tag = package;
item_Subltems._Add(package.Length.ToString(Q));
item._Subltems.Add(package.SourceAddress);
item.Subltems.Add(package.DestinationAddress);
item_Subltems._Add(package.IPID.ToString());
item_Subltems._Add(package.Processed == true ? "Sim" : "Nao");

IstPacket. Items.Add(item);
¥

IstPacket.EndUpdate();
catch (Exception ex)

throw new Exception(*™™, ex);

¥
3
private void btnProcessSubs_Click(object sender, EventArgs e)
{
try
{
this.Cursor = Cursors.WaitCursor;
processSub();
FillCombosAddress();
MessageBox.Show(*'Substituicdo processada com sucesso!™);
this.Cursor = Cursors.Arrow;
catch (Exception ex)
this.Cursor = Cursors.Arrow;
ErrorHandlerDialog.ShowErroHandler(ref ex);
¥
3
private void processSub()
{
try
{

DataBase.Transaction = DataBase.Connection.BeginTransaction();

NetworkPackage .updateSourceAddress(txtOldIP.Text, txtNewlP.Text);

NetworkPackage.updateDestinationAddress(txtOldIP.Text, txtNewlP.Text);

DataBase.Transaction.Commit();
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catch (Exception ex)

DataBase.Transaction.Rollback();
throw new Exception('"", ex);

3
}
private void Fields_Validating(object sender, CancelEventArgs e)
{
try
Control ¢ = (Control)sender;
FfieldsValidated(c.Name);
catch (Exception ex)
ErrorHandlerDialog.ShowErroHandler(ref ex);
3
}
private void Fields_Enter(object sender, EventArgs e)
{
try
{
Control ¢ = (Control)sender;
errorProvider.SetError(c, "");
catch (Exception ex)
{
ErrorHandlerDialog.ShowErroHandler(ref ex);
}
¥
}
3
namespace PackageAnalyzator
{

partial class PackageProcessDialog
{
/// <summary>
/// Required designer variable.
/// </summary>
private System.ComponentModel. IContainer components = null;

/// <summary>

/// Clean up any resources being used.

/// </summary>

/// <param name="disposing“>true if managed resources should be disposed;
otherwise, false.</param>

protected override void Dispose(bool disposing)

{
if (disposing && (components != null))
components._Dispose();
base.Dispose(disposing);
¥

#region Windows Form Designer generated code

/// <summary>

/// Required method for Designer support - do not modify

/// the contents of this method with the code editor.

/// </summary>

private void InitializeComponent()

{
this.components = new System.ComponentModel .Container();
this.tableLayoutPanell = new System._Windows.Forms.TableLayoutPanel();
this.groupBox3 = new System.Windows.Forms.GroupBox();
this.IblAnalisysProject = new System.Windows.Forms.Label();
this.IblStandard = new System._Windows.Forms.Label();
this.cboStandard = new System._Windows.Forms.ComboBox();
this.cboAnalysisProject = new System.Windows.Forms.ComboBox();
this.IblTypeOfService = new System.Windows.Forms.Label();
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this.cboTypeOfService = new System.Windows.Forms.ComboBox();
this._btnStart = new System.Windows.Forms.Button();
this.groupBox2 = new System.Windows.Forms.GroupBox();
this. IstPacket = new System.Windows.Forms.ListView();
this.columnHeaderl = new System.Windows.Forms.ColumnHeader();
this.columnHeader?2 new System._Windows.Forms.ColumnHeader();
this.columnHeader4 new System.Windows.Forms.ColumnHeader();
this.columnHeader5 new System.Windows.Forms.ColumnHeader();
this.columnHeader3 = new System.Windows.Forms.ColumnHeader();
this.columnHeader6 new System._Windows.Forms.ColumnHeader();
this.groupBoxl = new System.Windows.Forms.GroupBox();
this.dtpEndTS = new System.Windows.Forms.DateTimePicker();
this.label2 = new System.Windows.Forms.Label();
this.labell = new System._Windows.Forms.Label();
this.cboDestinationAddress = new System.Windows.Forms.ComboBox();
this.cboSourceAddress = new System.Windows.Forms.ComboBox();
this.btnListPackage = new System.Windows.Forms.Button();
this.dtplnitialTS = new System_Windows.Forms.DateTimePicker();
this.IblDate = new System._Windows.Forms.Label();
this.IblInitialHour = new System.Windows.Forms.Label();
this.gpbSubslP = new System.Windows.Forms.GroupBox();
this.txtOldIP = new System.Windows.Forms.TextBox();
this._btnProcessSubs = new System.Windows.Forms.Button();
this.txtNewlP = new System.Windows.Forms.TextBox();
this.label5 = new System.Windows.Forms.Label();
this.label3 = new System.Windows.Forms.Label();
this.errorProvider = new
System.Windows.Forms.ErrorProvider(this.components);
this.tableLayoutPanell.SuspendLayout();
this.groupBox3.SuspendLayout();
this.groupBox2.SuspendLayout();
this.groupBox1.SuspendLayout();
this.gpbSubslP.SuspendLayout();

((System.ComponentModel . ISupportinitialize)(this.errorProvider)) .Beginlnit();
this.SuspendLayout();
//
// tablelLayoutPanell
//
this.tableLayoutPanell.ColumnCount = 1;
this.tableLayoutPanell.ColumnStyles.Add(new
System_Windows.Forms.ColumnStyle(System.Windows.Forms.SizeType.Percent, 100F));
this.tableLayoutPanell._Controls_Add(this.groupBox3, 0, 3);
this.tableLayoutPanell._Controls_Add(this.groupBox2, 0, 2);
this.tableLayoutPanell._Controls.Add(this.groupBox1l, 0, 1);
this.tableLayoutPanell.Controls.Add(this.gpbSubsiP, 0, 0);
this.tableLayoutPanell.Dock = System.Windows.Forms.DockStyle.Fill;
this.tableLayoutPanell._Location = new System.Drawing.Point(0, 0);
this.tableLayoutPanell_Name = "tablelLayoutPanell";
this.tableLayoutPanell.RowCount = 4;
this.tableLayoutPanell_RowStyles.Add(new
System_Windows.Forms.RowStyle(System_Windows.Forms.SizeType.Absolute, 70F));
this.tableLayoutPanell_RowStyles.Add(new
System.Windows.Forms.RowStyle(System.Windows.Forms.SizeType.Absolute, 70F));
this.tableLayoutPanell_RowStyles.Add(new
System_Windows.Forms.RowStyle(System_Windows.Forms.SizeType.Percent, 100F));
this.tableLayoutPanell_RowStyles.Add(new
System.Windows.Forms.RowStyle(System.Windows.Forms.SizeType.Absolute, 70F));
this.tableLayoutPanell_RowStyles.Add(new
System_Windows.Forms.RowStyle(System_Windows.Forms.SizeType.Absolute, 20F));
this.tableLayoutPanell.Size = new System.Drawing.Size(785, 442);
this.tableLayoutPanell.Tablndex = 4;
//
// groupBox3
//
this.groupBox3.Controls.Add(this.IblAnalisysProject);
this.groupBox3.Controls.Add(this. IblStandard);
this.groupBox3.Controls.Add(this.cboStandard);
this.groupBox3.Controls.Add(this.cboAnalysisProject);
this.groupBox3.Controls.Add(this. IblTypeOfService);
this.groupBox3.Controls.Add(this.cboTypeOfService);
this.groupBox3.Controls._Add(this.btnStart);
this.groupBox3.Dock = System._Windows.Forms.DockStyle.Fill;
this.groupBox3.Location = new System.Drawing.Point(3, 375);
this.groupBox3.Name = "groupBox3";
this.groupBox3.Size new System.Drawing.Size(779, 64);
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this.groupBox3.Tablndex = 3;
this.groupBox3.TabStop = false;
this.groupBox3.Text = "Analise";

// IblAnalisysProject

//

this.IblAnalisysProject._AutoSize = true;

this.IblAnalisysProject.Location = new System.Drawing.Point(9, 18);

this.IblAnalisysProject_Name = "IblAnalisysProject";

this.IblAnalisysProject.Size = new System.Drawing.Size(43, 13);

this.IblAnalisysProject.Tablndex = O;

this.IblAnalisysProject.Text = "Projeto:";

//

// l1blStandard

//

this.IblStandard.AutoSize = true;

this.IblStandard.Location = new System.Drawing.Point(322, 18);

this.IblStandard.Name = "lIblStandard";

this.IblStandard.Size = new System.Drawing.Size(41l, 13);

this.IblStandard.Tablndex = 4;

this.IblStandard.Text = "Norma:";

//

// cboStandard

//

this.cboStandard.DropDownStyle
System_Windows.Forms.ComboBoxStyle.DropDownList;

this.cboStandard.FormattingEnabled = true;

this.cboStandard.Location = new System.Drawing.Point(325, 34);

this.cboStandard.Name = *‘cboStandard";

this.cboStandard.Size = new System.Drawing.Size(140, 21);

this.cboStandard.Tablndex = 5;

this.cboStandard.Validating +=
System.ComponentModel .CancelEventHandler(this.Fields_Validating);

this.cboStandard.Enter += new System.EventHandler(this.Fields_Enter);

//

// cboAnalysisProject

//

this.cboAnalysisProject.DropDownStyle
System_Windows.Forms.ComboBoxStyle.DropDownList;

this.cboAnalysisProject.FormattingEnabled = true;

this.cboAnalysisProject.Location = new System.Drawing.Point(12, 34);

this.cboAnalysisProject_Name = "cboAnalysisProject";
this.cboAnalysisProject.Size = new System.Drawing.Size(161, 21);
this.cboAnalysisProject.Tablndex = 1;
this.cboAnalysisProject.Validating +=
System.ComponentModel .CancelEventHandler(this.Fields_Validating);

new

new

this.cboAnalysisProject_Enter += new System.EventHandler(this.Fields_Enter);

//
/7 1blTypeOfService
//

this.IblTypeOfService_AutoSize = true;
this.IblTypeOfService.Location = new System.Drawing.Point(176, 18);
this. IblTypeOfService.Name = "1blTypeOfService";

this. IblTypeOfService.Size = new System.Drawing.Size(85, 13);
this.IblTypeOfService.Tablndex = 2;

this.IblTypeOfService.Text = "Tipo de Servicgo:";

//

// cboTypeOfService

//

this.cboTypeOfService.DropDownStyle
System._Windows.Forms.ComboBoxStyle.DropDownList;
this.cboTypeOfService.FormattingEnabled = true;
this.cboTypeOfService.Location = new System.Drawing.Point(179, 34);
this.cboTypeOfService.Name = "choTypeOfService";
this.cboTypeOfService.Size = new System.Drawing.Size(140, 21);
this.cboTypeOfService.Tablndex = 3;
this.cboTypeOfService.Validating +=
System.ComponentModel .CancelEventHandler(this.Fields_Validating);

new

this.cboTypeOfService.Enter += new System._EventHandler(this.Fields_Enter);

//

// btnStart

//

this._btnStart.FlatStyle = System_Windows.Forms.FlatStyle.Popup;
this.btnStart.Location = new System.Drawing.Point(627, 30);
this.btnStart.Name = "btnStart";

this.btnStart.Size = new System.Drawing.Size(143, 25);
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this.btnStart.Tablndex = 7;

this._btnStart.Text = "Processar'';
this._btnStart.UseVisualStyleBackColor = true;
this.btnStart.Click += new System.EventHandler(this.btnStart _Click);
//

// groupBox2

//

this.groupBox2.Controls.Add(this. IstPacket);
this.groupBox2.Dock = System.Windows.Forms.DockStyle_Fill;
this.groupBox2.Location = new System.Drawing.Point(3, 143);
this.groupBox2.Name = "groupBox2";

this.groupBox2.Size = new System.Drawing.Size(779, 226);
this.groupBox2.Tablndex = 2;

this.groupBox2.TabStop = false;

this.groupBox2.Text = "Pacotes";

// lstPacket

//

this. IstPacket.Columns._AddRange(new System._Windows.Forms.ColumnHeader[] {
this.columnHeaderl,

this.columnHeader2,

this.columnHeader4,

this.columnHeader5,

this.columnHeader3,

this.columnHeader6});

this.IstPacket.Dock = System.Windows.Forms.DockStyle.Fill;
this.IstPacket.FullRowSelect = true;
this.IstPacket.GridLines = true;

this. IstPacket.Location = new System.Drawing.Point(3, 16);
this.IstPacket.Name = "IstPacket";

this.IstPacket.Size = new System.Drawing.Size(773, 207);
this.IstPacket.Tablndex = 0;

this. IstPacket.UseCompatibleStatelmageBehavior = false;
this.IstPacket.View = System.Windows.Forms.View.Details;
//

// columnHeaderl

//

this.columnHeaderl.Text = "‘Data/Hora';
this.columnHeaderl.Width = 147;

//

// columnHeader2

//

this.columnHeader2.Text = ""Tamanho";
this.columnHeader2 . .Width = 65;

//

// columnHeader4

//

this.columnHeader4.Text = "Origem";
this.columnHeader4 _Width = 139;

//

// columnHeader5

//

this.columnHeader5.Text = "Destino™;
this.columnHeader5.Width 151;

//

// columnHeader3

//

this.columnHeader3.Text = “IP ID";
this.columnHeader3._.Width 100;

//

// columnHeader6

//

this.columnHeader6.Text = "Processado';
this.columnHeader6.Width 80;

//

// groupBox1

//

this.groupBoxl.Controls.Add(this.dtpEndTS);
this.groupBoxl.Controls._Add(this.label2);
this.groupBoxl.Controls.Add(this.labell);
this.groupBoxl.Controls.Add(this.cboDestinationAddress);
this.groupBoxl.Controls.Add(this.cboSourceAddress);
this.groupBoxl.Controls._Add(this.btnListPackage);
this.groupBoxl.Controls.Add(this.dtplnitialTS);
this.groupBoxl.Controls.Add(this.IblDate);
this.groupBoxl.Controls.Add(this.IblInitialHour);
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this.groupBoxl.Dock = System.Windows.Forms.DockStyle_ Fill;
this._.groupBoxl.Location = new System.Drawing.Point(3, 73);
this.groupBoxl.Name = "groupBox1™;

this.groupBox1.Size = new System.Drawing.Size(779, 64);
this.groupBoxl.Tablndex = 1;

this.groupBox1.TabStop = false;

//

// dtpEndTS

//

this._dtpEndTS.CustomFormat = "dd/MM/yyyy hh:mm:ss™;

this.dtpEndTS.Format = System._Windows.Forms.DateTimePickerFormat.Custom;

this.dtpEndTS.Location = new System.Drawing.Point(442, 34);

this.dtpEndTS.Name = "dtpEndTS";

this.dtpEndTS.Size = new System.Drawing.Size(132, 20);

this.dtpEndTS.Tablndex = 7;

//

// label2

//

this.label2_AutoSize = true;

this.label2_Location = new System.Drawing.Point(155, 17);

this.label2_Name = "label2";

this.label2_.Size = new System.Drawing.Size(46, 13);

this.label2_Tablndex = 2;

this.label2._.Text = "Destino:";

//

// labell

//

this.labell_AutoSize = true;

this.labell.Location = new System.Drawing.Point(9, 17);

this.labell.Name = "labell™;

this.labell_Size = new System.Drawing.Size(43, 13);

this.labell.Tablndex = O;

this.labell.Text = "Origem:";

//

// cboDestinationAddress

//

this.cboDestinationAddress.DropDownStyle
System_Windows.Forms.ComboBoxStyle.DropDownList;

this.cboDestinationAddress.FormattingEnabled = true;

this.cboDestinationAddress.Location = new System.Drawing.Point(158, 33);

this.cboDestinationAddress.Name = *‘cboDestinationAddress";

this.cboDestinationAddress.Size = new System.Drawing.Size(140, 21);

this.cboDestinationAddress.Tablndex = 3;

this.cboDestinationAddress.Validating +=
System.ComponentModel .CancelEventHandler(this.Fields_Validating);

this.cboDestinationAddress.Enter +=
System.EventHandler(this.Fields_Enter);

//

// cboSourceAddress

//

this.cboSourceAddress.DropDownStyle
System._Windows.Forms.ComboBoxStyle.DropDownList;

this.cboSourceAddress.FormattingEnabled = true;

this.cboSourceAddress.Location = new System.Drawing.Point(12, 33);

this.cboSourceAddress.Name = "‘cboSourceAddress";

this.cboSourceAddress.Size = new System.Drawing.Size(140, 21);

this.cboSourceAddress.Tablndex = 1;

this.cboSourceAddress.Validating +=
System.ComponentModel .CancelEventHandler(this.Fields_Validating);

new

new

new

this.cboSourceAddress.Enter += new System.EventHandler(this.Fields_Enter);

//
// btnListPackage
//

this._btnListPackage.FlatStyle = System_Windows.Forms.FlatStyle.Popup;

this.btnListPackage.Location = new System.Drawing.Point(627, 31);

this.btnListPackage.Name = "btnListPackage";

this.btnListPackage.Size = new System.Drawing.Size(143, 23);

this._btnListPackage.Tablndex = 8;

this._btnListPackage.Text = "Listar Pacotes";

this._btnListPackage.UseVisualStyleBackColor = true;

this.btnListPackage.Click +=
System.EventHandler(this.btnListPackage Click);

//

// dtplnitialTS

//

this.dtplnitialTS.CustomFormat = *‘dd/MM/yyyy hh:mm:ss';

new
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this.dtplnitialTS.Format = System.Windows.Forms.DateTimePickerFormat.Custom;

this.dtplnitialTS.Location = new System.Drawing.Point(304, 34);
this.dtplnitialTS_Name = “dtplnitialTS";
this.dtplnitialTS.Size = new System.Drawing.Size(132, 20);
this.dtplnitialTS.Tablndex = 5;

//

// l1blDate

//

this.IblDate.AutoSize = true;

this.IblDate.Location = new System.Drawing.Point(301, 18);
this.IblDate.Name = "lIblDate";

this.IblDate.Size = new System.Drawing.Size(34, 13);
this.lblDate.Tablndex = 4;

this.IblDate.Text = "Inicio";

//

// 1bliInitialHour

//

this._IblInitialHour_.AutoSize = true;
this.IblInitialHour.Location = new System.Drawing.Point(439, 18);
this.IblInitialHour_Name = “lIblInitialHour";
this.IblInitialHour.Size = new System.Drawing.Size(26, 13);
this.IblInitialHour.Tablndex = 6;

this._IblInitialHour.Text = "Fim:";

//

// gpbSubslIP

//

this._gpbSubslP.Controls.Add(this.txtOldIP);
this.gpbSubslP.Controls.Add(this.btnProcessSubs);
this.gpbSubslP.Controls.Add(this.txtNewlP);
this.gpbSubslP._Controls.Add(this.label5);
this.gpbSubslP.Controls._Add(this.label3);
this.gpbSubslP.Dock = System.Windows.Forms.DockStyle.Fill;
this.gpbSubslP.Location = new System.Drawing.Point(3, 3);
this.gpbSubsIP_Name = "‘gpbSubslIP";

this.gpbSubslP.Size = new System.Drawing.Size(779, 64);
this.gpbSubslP.Tablndex = 0;

this.gpbSubsIP.TabStop = false;

this.gpbSubslP.Text = "Substituir Ips para analise';

//

// ttoldIP

//

this.txtOldIP.Location = new System.Drawing.Point(12, 30);
this.txtOldIP_Name = "txtOldIP";

this.txtOldIP.Size = new System.Drawing.Size(113, 20);
this.txtOldIP.TabIndex = 1;

//

// btnProcessSubs

//

this.btnProcessSubs.FlatStyle = System.Windows.Forms.FlatStyle.Popup;

this.btnProcessSubs.Location = new System.Drawing.Point(279, 26);

this.btnProcessSubs.Name = "btnProcessSubs";

this._btnProcessSubs.Size = new System.Drawing.Size(146, 25);

this.btnProcessSubs.Tablndex = 4;

this.btnProcessSubs.Text = "Processar Substituicado';

this._btnProcessSubs.UseVisualStyleBackColor = true;

this._btnProcessSubs.Click +=
System.EventHandler(this.btnProcessSubs_Click);

//

// txtNewlP

//

this.txtNewlP._.Location = new System.Drawing.Point(158, 30);

this.txtNewlP_Name = "txtNewlP";

this.txtNewlP.Size = new System.Drawing.Size(113, 20);

this.txtNewlP_Tablndex = 3;

//

// label5

//

this.label5_AutoSize = true;

this.label5._Location = new System.Drawing.Point(155, 16);

this.label5_Name = "label5";

this.label5.Size = new System.Drawing.Size(59, 13);

this.label5.Tablndex = 2;

this.label5.Text = "IP Internet:";

//

// label3

//

new
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this.label3_AutoSize = true;

this.label3.Location = new System.Drawing.Point(9, 16);

this.label3_Name = "label3";

this.label3.Size = new System.Drawing.Size(58, 13);

this.label3.Tablndex = 0;

this.label3.Text = "IP Original:";

//

// errorProvider

//

this.errorProvider._BlinkStyle =

System_Windows.Forms.ErrorBlinkStyle._.NeverBlink;

}

this.errorProvider.ContainerControl = this;

//

// PackageProcessDialog

//

this.AutoScaleDimensions = new System.Drawing.SizeF(6F, 13F);
this.AutoScaleMode = System.Windows.Forms.AutoScaleMode.Font;
this.ClientSize = new System.Drawing.Size(785, 442);
this.Controls.Add(this.tableLayoutPanell);

this_Name = "PackageProcessDialog";
this.StartPosition = System.Windows.Forms.FormStartPosition.CenterScreen;
this.Text = "Processador de Pacotes";

this.Load += new System.EventHandler(this.LoglmporterDialog_Load);
this.tableLayoutPanell._ResumeLayout(false);
this.groupBox3.ResumeLayout(false);
this.groupBox3.PerformLayout();
this.groupBox2.ResumeLayout(false);
this.groupBoxl1.ResumeLayout(false);
this.groupBoxl.PerformLayout();
this.gpbSubslP.ResumeLayout(false);
this.gpbSubslP.PerformLayout();
((System.ComponentModel . ISupportinitialize)(this.errorProvider)) . .EndInit();
this.ResumeLayout(false);

#endregion

private System._Windows.Forms.TableLayoutPanel tableLayoutPanell;
private System.Windows.Forms.GroupBox gpbSubslP;

private System.Windows.Forms.Button btnProcessSubs;
private System._Windows.Forms.TextBox txtNewlP;

private System.Windows.Forms.Label label5;

private System_Windows.Forms.Label label3;

private System.Windows.Forms.GroupBox groupBox3;

private System.Windows.Forms.Button btnStart;

private System.Windows.Forms.GroupBox groupBox2;

private System_Windows.Forms.ListView IstPacket;

private System.Windows.Forms.ColumnHeader columnHeaderl;
private System.Windows.Forms.ColumnHeader columnHeader2;
private System.Windows.Forms.ColumnHeader columnHeader4;
private System._Windows.Forms.ColumnHeader columnHeader5;
private System.Windows.Forms.ColumnHeader columnHeader3;
private System.Windows.Forms.ColumnHeader columnHeader6;
private System.Windows.Forms.GroupBox groupBox1;

private System_Windows.Forms.Label label2;

private System.Windows.Forms.Label labell;

private System.Windows.Forms.ComboBox choDestinationAddress;
private System.Windows.Forms.ComboBox cboSourceAddress;
private System_Windows.Forms.Label IblDate;

private System._Windows.Forms.DateTimePicker dtplnitialTsS;
private System.Windows.Forms.Label IblInitialHour;
private System.Windows.Forms.Button btnListPackage;
private System_Windows.Forms.TextBox txtOldIP;

private System._Windows.Forms.Label IblTypeOfService;
private System.Windows.Forms.ComboBox choTypeOfService;
private System.Windows.Forms.Label IblAnalisysProject;
private System.Windows.Forms.ComboBox cboAnalysisProject;
private System_Windows.Forms.Label IblStandard;

private System.Windows.Forms.ComboBox choStandard;
private System.Windows.Forms.ErrorProvider errorProvider;
private System.Windows.Forms.DateTimePicker dtpEndTS;
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2.9. A Classe Program

using System;
using System.Collections.Generic;
using System.Windows.Forms;

namespace PackageAnalyzator
{
static class Program
{
/// <summary>
/// The main entry point for the application.
/// </summary>
[STAThread]
static void Main()
{
Application.EnableVisualStyles();
Application.SetCompatibleTextRenderingDefault(false);
Application.Run(new MainFormQ));

2.10. A Classe QoSRequisite

using System;
using System.Collections.Generic;

namespace PackageAnalyzator

{

#region Enumerators

public enum EnumQoSRequisite
{
Outflow = 1,
PackagelLoses
PackageDelay
Jitter = 4

Inn
N

}
#endregion
public class QoSRequisite

private int m_idQoSRequisite;
private string m_name;

#region Constructors

public QoSRequisite()

{
try

{
this.load(0);
3

catch (Exception ex)

{
Exception tmpEx = new Exception(Erro ao carregar objeto",
ex);
throw tmpEx;

}

public QoSRequisite(int idQoSRequisite)
{
try
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this.load(idQoSRequisite);

catch (Exception ex)

{
Exception tmpEx = new Exception(Erro ao carregar objeto",
ex);
throw tmpEx;
3
}
public QoSRequisite(EnumQoSRequisite value)
{
try
this.load((int)value);
catch (Exception ex)
{
Exception tmpEx = new Exception(Erro ao carregar objeto",
ex);
throw tmpEx;
3
}
#endregion
#region Properties
public string Name
{
get
{
return m_name;
3
}
public int ID
{
get
{
return m_idQoSRequisite;
3
}
#endregion
#region Static Methods
public static List<QoSRequisite> FindQoSRequisites()
{
try
List<QoSRequisite> alQoSRequisites = new List<QoSRequisite>();
QoSRequisite obj;
obj = new QoSRequisite((int)EnumQoSRequisite.Outflow);
alQoSRequisites._Add(obj);
obj = new QoSRequisite((int)EnumQoSRequisite.PackagelLoses);
alQoSRequisites.Add(obj);
obj = new QoSRequisite((int)EnumQoSRequisite.PackageDelay);
alQoSRequisites._Add(obj);
obj = new QoSRequisite((int)EnumQoSRequisite.Jitter);
alQoSRequisites._Add(obj);
return alQoSRequisites;
catch(Exception ex)
Exception tmpEx = new Exception(Erro ao carregar objeto",
ex);

throw tmpEx;
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}
#endregion
#region Private Methods

private void load(int IdQoSRequisite)
{
try

{
switch((EnumQoSRequisite) 1dQoSRequisite)
{

case EnumQoSRequisite.Outflow:
m_idQoSRequisite =
(int)EnumQoSRequisite.Outflow;
m_name = "Largura de Banda';
break;
case EnumQoSRequisite.PackagelLoses:
m_idQoSRequisite =
(int)EnumQoSRequisite.Packageloses;
m_name = "Perda de Pacotes";
break;
case EnumQoSRequisite.PackageDelay:
m_idQoSRequisite =
(int)EnumQoSRequisite.PackageDelay;
m_name = "Atraso de Pacotes";
break;
case EnumQoSRequisite.Jitter:
m_idQoSRequisite =
(int)EnumQoSRequisite.Jitter;
m_name = "Flutuagdo";
break;
default:
m_idQoSRequisite = 0;
m_name = "“(Selecione)";
break;

}

catch(Exception ex)

{

Exception tmpEx = new Exception(Erro ao carregar objeto",
ex);
throw tmpEx;

}

#endregion

2.11. A Classe Settings

using System;
using System.Configuration;

namespace PackageAnalyzator

//Application settings wrapper class
sealed class Settings : ApplicationSettingsBase

{

[ApplicationScopedSettingAttribute()]
public String LogFile
{
get { return (String)this["LogFile"]; }
set { this["LogFile"] = value; }
}

[ApplicationScopedSettingAttribute()]
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public int Device

{
get { return (int)(this["Device"]); }
set { this["Device"™] = value; }

2.12. A Classe Standard

using System;

using System._Data;

using System.Data.OleDb;

using System.Collections.Generic;
using ObjectLibrary.Communication;

namespace PackageAnalyzator

{

public class Standard

{
private string m_Description;
private string m_Name;
private long m_ID;
//Estados do objeto
private bool m_IsHardObject; //Existe no BD
private bool m_IsSavedObject; //Atualizado no BD

#region Constructors

public Standard()

{
try

clear();

catch (Exception ex)

{
Exception tmpEx = new Exception(“Erro ao carregar objeto",
ex);
throw tmpEx;

}

public Standard(string Description, string Name, long ID)

{
try

clear();
this.load(Description, Name, ID, false, false);

catch (Exception ex)

{
Exception tmpEx = new Exception(Erro ao carregar objeto",
ex);
throw tmpEx;

}
#endregion
#region Properties

//Todos objetos devem conter esta propriedade. Ela diz se o objeto existe
no banco de dados
internal bool IsHardObject
{
get
{

}

return m_IsHardObject;
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//Todos objetos devem conter esta propriedade. Ela diz se o objeto esta
salvo no banco de dados
internal bool IsSavedObject
{
get
{
return m_IsSavedObject;
b
3
public string Description
{
get
{
return m_Description;
3
set
{
m_Description = value;
m_IsSavedObject = false;
3
3
public string Name
{
get
{
return m_Name;
b
set
{
m_Name = value;
m_IsSavedObject = false;
3
}
public long ID
{
get
{
return m_ID;
3
set
{
m_ID = value;
m_IsSavedObject = false;
3
3
#endregion
#region Static Methods
public static Standard findStandard(long ID)
{
try
{ )
Standard obj = new Standard();
List<Standard> alStandards = new List<Standard>();
string clausulaWhere=""";
clausulaWhere =
" ID="+ 1D ;
alStandards = findAll(clausulaWhere);
if(alStandards.Count > 1)
{
Exception tmpEx = new Exception(A procura retornou

mais de um objeto™);
throw tmpEx;

}
if(alStandards.Count ==

obj = (Standard) alStandards[0];
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return obj;

catch (Exception ex)

{
Exception tmpEx = new Exception(Erro ao procurar objeto",
ex);
throw tmpEx;
b
3
public static List<Standard> findStandards(Q)
{
try
{
string clausulaWhere = "";
List<Standard> alStandards = new List<Standard>();
alStandards = findAll(clausulaWhere);
return alStandards;
catch (Exception ex)
{
Exception tmpEx = new Exception(Erro ao procurar objeto",
ex);
throw tmpEx;
3
}
#endregion
#region Instance Methods
protected void loadStandard(long 1D)
{
try
Standard obj = Standard.findStandard(1D);
this.load(
obj -Description,
obj .Name,
obj.1D,
obj . IsHardObject,
obj . 1sSavedObject);
catch (Exception ex)
{
Exception tmpEx = new Exception(Erro ao carregar objeto",
ex);
throw tmpEx;
3
}
public virtual void save()
{
try
{

validateProperties();

if (m_IsHardObject == false)

{
insert();
m_IsSavedObject = true;
3
else
{
if (m_IsSavedObject == false)
{
update();
}
b

catch (Exception ex)

{
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Exception tmpEx = new Exception(Erro ao salvar objeto",
ex);
throw tmpEx;
}
b
public virtual void remove()
{
try
{

int recordsAffected;
string sql="";

if (m_IsHardObject == false)

{
Exception tmpEx = new Exception(*0 objeto nao
existe no banco de dados!™);
throw tmpEx;
}
sql = " DELETE FROM " +
" Standard" +
" WHERE ™ +
" ID="+ 1D ;
OleDbCommand cmm = new OleDbCommand(sql,

DataBase.Connection);
recordsAffected = cmm.ExecuteNonQuery();

if (recordsAffected > 1)

throw new Exception(*A atualizacdo do objeto afetou mais de um
registro no banco de dados.™);

}

if (recordsAffected == 0)
{

throw new Exception(*Registro alterado anteriormente. Consulte
novamente para atualizar e repita a operacédo.");

}

clear();
m_IsHardObject = false;
m_IsSavedObject = false;

catch (Exception ex)

{
Exception tmpEx = new Exception(*'Objeto n&o foi criado no
banco de dados, portanto ndo pode ser excluido fisicamente.", ex);
throw tmpEx;
}

3
#endregion
#region Private Methods

private void validateProperties()

{
try
{ ) .
if (m_Description == ")
{
Exception tmpEx = new Exception("Description nao
preenchido!™);
throw tmpEx;

3
it (m_Name == ")
{
Exception tmpEx = new Exception(*'Name néo
preenchido!™);
throw tmpEx;
}

catch (Exception ex)

{
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Exception tmpEx = new Exception("Erro ao validar objeto",

ex);
throw tmpEx;

}

b

private void insert()

{
try
{

string sql=""";
long NextID = 0;

NextID = getNextID();

sql = " INSERT INTO" +
" Standard" +
" (Description, Name, ID) " +
" VALUES ( " +
"*" + m_Description + """ + )" +
+ m_Name + """ + """ +
NextID + '")";

OleDbCommand cmm = new OleDbCommand(sql,
DataBase.Connection);

cmm._ExecuteNonQuery();

m_ID = NextlID;

m_IsHardObject = true;
m_IsSavedObject = true;

catch (Exception ex)

{ Exception tmpEx = new Exception(*'Objeto n&o foi criado no
banco de dados™, ex);
throw tmpEx;
3
}
private long getNextID()
{
try
{

string sql=
long NextID = 0;

DataTable dt = new DataTable();
sql = " SELECT MAX(Standard.ID) as LastStandard" +
" FROM Standard ';

OleDbCommand cmm = new OleDbCommand(sql,
DataBase.Connection);

OleDbDataAdapter da = new OleDbDataAdapter(cmm);
da.Fill{(dt);

DataRow dr = dt.Rows[0];
if (dr['LastStandard"].-ToString(Q) !'= ")
{

NextID = Convert.ToUlnt32(dr["LastStandard']);
3

NextID ++;
return NextlD;

catch (Exception ex)
{

Exception tmpEx = new Exception(“Erro ao procurar préximo
id”, ex);
throw tmpEx;

}

private void update()
{




191

try

int recordsAffected;
string sql="";

sql = " UPDATE Standard SET" +
" Description = " + """ + m_Description + """ + ",
"o+
" Name = " + "' + m_Name + "' +
" WHERE " +
" ID="+ 1D ;
OleDbCommand cmm = new

OleDbCommand(sql ,DataBase.Connection);
recordsAffected = cmm.ExecuteNonQuery();

if (recordsAffected > 1)
{
Exception tmpEx = new Exception(™A atualizacdo do
objeto afetou mais de um registro no banco de dados.");
throw tmpEx;
b
if (recordsAffected == 0)
{
Exception tmpEx = new Exception(“'Registro alterado

anteriormente. Consulte novamente para atualizar e repita a operacgdo.");
throw tmpEx;
}

m_IsHardObject = true;
m_IsSavedObject = true;

catch (Exception ex)

{
Exception tmpEx = new Exception(*'Objeto ndo foi atualizado
no banco de dados", ex);
throw tmpEx;
¥

}

private void load(string Description, string Name, long 1D, bool isHardObject,
bool isSavedObject)

try

{
m_Description = Description;
m_Name = Name;
m_ID = 1D;
m_IsHardObject = isHardObject;
m_IsSavedObject = isSavedObject;

catch (Exception ex)

{
Exception tmpEx = new Exception(*Erro de conversao de tipos
de dados", ex);
throw tmpEx;
3
}
private void clear()
{
try
{ .
m_Description = "'";
m_Name = ""';
m_ID = 0;

m_IsHardObject = false;
m_IsSavedObject = false;

catch (Exception ex)

{

Exception tmpEx = new Exception(Erro ao limpar objeto",

ex);
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throw tmpEx;

3
}
private static List<Standard> findAll(string clausulaWhere)
{

try

{

List<Standard> alStandards = new List<Standard>();
string sql=""";
DataTable dt = new DataTable();
sql = " SELECT " +
Description, Name, ID " +
' FROM ™ +
Standard";

if(clausulaWhere 1= ")

{
¥

OleDbCommand cmm = new OleDbCommand(sql,

sql = sql + " WHERE " + clausulaWhere;

DataBase.Connection);
OleDbDataAdapter da = new OleDbDataAdapter(cmm);
da.Fill(dt);

foreach (DataRow dr in dt.Rows)

{
Standard obj = new Standard();

obj . load(
Convert.ToString(dr["'Description™]),
Convert.ToString(dr[*Name']),
Convert.ToUInt32(dr["ID"]),
true, true);

alStandards.Add(obj);
return alStandards;

catch (Exception ex)

{
Exception tmpEx = new Exception(Erro ao procurar objeto",
ex);
throw tmpEx;
}
b
#endregion
}
ks

2.13. A Classe StandardDialog

using System;

using System.Collections.Generic;
using System.ComponentModel ;
using System.Data;

using System.Drawing;

using System.Text;

using System.Windows.Forms;

using ObjectLibrary.ErrorHandler;
using ObjectLibrary.Communication;

namespace PackageAnalyzator

{

public partial class StandardDialog : Form

{

private Standard m_Standard;
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public StandardDialog(Q)

{
try
{
InitializeComponent();
catch (Exception ex)
throw new Exception("Erro ao instanciar objeto.", ex);
}
¥
private void StandardDialog_Load(object sender, EventArgs e)
{
try
clear();
FillListStandards();
catch (Exception ex)
ErrorHandlerDialog.ShowErroHandler(ref ex);
}
¥
private void clear()
{
try
{
m_Standard = null;
errorProvider.SetError(txtDescription, "'");
errorProvider.SetError(txtName, "'");
txtDescription.Text = "';
txtName.Text = "";
catch (Exception ex)
throw new Exception(*Erro ao limpar Norma", ex);
3
3
private void fillListStandards()
{
try
{
IstStandards.ltems.Clear();
IstStandards.DisplayMember = "Name';
List<Standard> alStandards = Standard.findStandards();
foreach (Standard obj in alStandards)
IstStandards. l1tems._Add(obj);
}
catch (Exception ex)
throw new Exception(*Erro ao listar Tipos de Servigo™, ex);
3
3
private void btnNew_Click(object sender, EventArgs e)
{
try

clear();

catch (Exception ex)

{
}

ErrorHandlerDialog.ShowErroHandler(ref ex);
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private void btnRefresh_Click(object sender, EventArgs e)

{
try
FfillListStandards();
catch (Exception ex)
{
ErrorHandlerDialog.ShowErroHandler(ref ex);
3
}
private void btnSave Click(object sender, EventArgs e)
{
try
LS
if (fieldsValidated(""') == false)
return;
DialogResult dlgr =
MessageBox.Show(this, "Tem certeza que deseja salvar?",
"Atencao!",
MessageBoxButtons.YesNo,
MessageBoxlIcon.Question);
if (dlgr == DialogResult.No)
return;
save();
MessageBox.Show(this,
"Norma salvo com sucesso!",
"Analizador",
MessageBoxButtons.OK,
MessageBoxIcon. Information);
clear();
fillListStandards();
catch (Exception ex)
{
ErrorHandlerDialog.ShowErroHandler(ref ex);
3
3
private bool fieldsValidated(string nameField)
{
try

bool errorControl = true;
bool result = true;

if ((nameField == txtDescription_Name) || (nameField == """))
if (txtDescription.Text.Trim() == ")
{

errorControl = false;

errorProvider.SetlconPadding(txtDescription,
(txtDescription.Width /7 2 * -1));

errorProvider._.SetError(txtDescription, "Preencha o campo™);

}
else
errorProvider.SetError(txtDescription, '");
¥
ifT ((hameField == txtName.Name) || (nameField == "))
{
if (txtName.Text.TrimQ) == "")
{
errorControl = false;
errorProvider.SetlconPadding(txtName, (txtName.Width / 2 * -1));
errorProvider.SetError(txtName, "Preencha o campo™);
}
else

errorProvider.SetError(txtName, "'");
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return errorControl;

catch (Exception ex)

throw new Exception("Erro ao validar os dados do Norma.", ex)

}
¥
private void save()
{
try
{
if (m_Standard == null)
m_Standard = new Standard();
m_Standard.Name = txtName.Text;
m_Standard.Description = txtDescription.Text;
//1DbTransaction tran = DataBase.Connection.BeginTransaction();
try
m_Standard.save();
//tran.Commit();
catch (Exception ex)
//tran.Rollback();
throw new Exception(*Erro ao salvar Norma", ex);
3
catch (Exception ex)
throw new Exception("Erro ao salvar Norma", ex);
3
}
private void IstStandards_SelectedlndexChanged(object sender, EventArgs e)
{
try
if (IstStandards.Selectedltem != null)
{
m_Standard = (Standard)lstStandards.Selectedltem;
loadStandard();
¥
catch (Exception ex)
ErrorHandlerDialog.ShowErroHandler(ref ex);
3
}
private void loadStandard()
{
try
txtName.Text = m_Standard.Name;
txtDescription.Text = m_Standard.Description;
catch (Exception ex)
throw new Exception("Erro ao selecionar Norma", ex);
3
}

private void btnDel_Click(object sender, EventArgs e)
{
try

{
if (m_Standard == null)

throw new Exception('Por favor selecione um item primeiro.");

}

DialogResult dlgr =
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MessageBox.Show(this, "Tem certeza que deseja excluir?",
"Atencao!",
MessageBoxButtons.YesNo,
MessageBoxlIcon.Question);
if (dlgr == DialogResult.No)
return;

delete();

MessageBox.Show(this,
“Norma excluido com sucesso!",
“Analizador",
MessageBoxButtons.OK,
MessageBoxlIcon. Information);

fillListStandards();
clear();

catch (Exception ex)

ErrorHandlerDialog.ShowErroHandler(ref ex);

b
¥
private void delete()
{
try
{ ) ) ) )
//1DbTransaction tran = DataBase.Connection.BeginTransaction();
try
m_Standard.remove();
//tran.Commit();
catch (Exception ex)
//tran.Rollback();
throw new Exception("Erro ao deletar Norma', ex);
¥
catch (Exception ex)
throw new Exception("Erro ao deletar Norma"™, ex);
¥
}

private void Fields_Validating(object sender, CancelEventArgs e)
{
try

Control c = (Control)sender;
TfieldsValidated(c-Name);

catch (Exception ex)

ErrorHandlerDialog.ShowErroHandler(ref ex);

}
b
private void Fields_Enter(object sender, EventArgs e)
{

try

{

Control c = (Control)sender;
errorProvider.SetError(c, "");

catch (Exception ex)

{
¥

ErrorHandlerDialog.ShowErroHandler(ref ex);
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namespace PackageAnalyzator
{
partial class StandardDialog
{
/// <summary>
/// Required designer variable.
/// </summary>
private System.ComponentModel. IContainer components = null;

/// <summary>

/// Clean up any resources being used.

/// </summary>

/// <param name=""disposing”>true if managed resources should be disposed;
otherwise, false.</param>

protected override void Dispose(bool disposing)

{
if (disposing && (components != null))
{
components._Dispose();
base.Dispose(disposing);
3

#region Windows Form Designer generated code

/// <summary>

/// Required method for Designer support - do not modify

/// the contents of this method with the code editor.

/// </summary>

private void InitializeComponent()

{
this.components = new System.ComponentModel.Container();
this.gpbEdit = new System.Windows.Forms.GroupBox();
this.IblDescription = new System.Windows.Forms.Label(Q);
this.txtDescription = new System.Windows.Forms.TextBox();
this.IbIName = new System.Windows.Forms.Label();
this.txtName new System.Windows.Forms.TextBox();
this.btnSave = new System.Windows.Forms.Button();
this_btnDel = new System._Windows.Forms.Button();
this.btnNew = new System.Windows.Forms.Button();
this.gpbList = new System.Windows.Forms.GroupBox();
this.IstStandards = new System.Windows.Forms.ListBox();
this.toolTip = new System.Windows.Forms.ToolTip(this.components);
this._errorProvider = new

System.Windows.Forms.ErrorProvider(this.components);

this.gpbEdit.SuspendLayout();
this._gpbList.SuspendLayout();

((System.ComponentModel . ISupportinitialize)(this.errorProvider)) .Beginlnit();
this.SuspendLayout();
//
// gpbEdit
//
this.gpbEdit.Controls.Add(this.IblDescription);
this._gpbEdit.Controls._Add(this.txtDescription);
this.gpbEdit.Controls._Add(this.IbIName);
this.gpbEdit.Controls.Add(this.txtName);
this.gpbEdit.Font = new System.Drawing.Font(*‘Microsoft Sans Serif",
8.25F, System.Drawing.FontStyle.Bold, System.Drawing.GraphicsUnit.Point, ((byte)(0)));
this.gpbEdit.Location = new System.Drawing.Point(4, 199);
this.gpbEdit.Name = "gpbEdit";
this.gpbEdit.Size = new System.Drawing.Size(336, 135);
this._gpbEdit.Tablndex = 1;
this._gpbEdit.TabStop = false;
this.gpbEdit.Text = "Novo / Editar';
//

// lblDescription

//
this._IblDescription.AutoSize = true;
this._IblDescription.Font = new System.Drawing.Font(**Microsoft Sans

Serif", 8.25F, System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point,
((byte)(0)));
this.IblDescription.Location = new System.Drawing.Point(8, 66);
this.IblDescription.Name = "lblDescription';
this.IblDescription.Size = new System.Drawing.Size(58, 13);
this.IblDescription.Tablndex = 2;
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this.IblDescription.Text = "Descricédo:";

//

// txtDescription

//

this.txtDescription.Font = new System.Drawing.Font(*'Microsoft Sans

Serif", 8.25F, System.Drawing.FontStyle_Regular, System.Drawing.GraphicsUnit.Point,
((byte)(0)));
this.txtDescription.Location = new System.Drawing.Point(11, 82);
this.txtDescription.Multiline = true;
this.txtDescription.Name = "txtDescription';
this.txtDescription.Size = new System.Drawing.Size(317, 38);
this.txtDescription.Tablndex = 3;
this.toolTip.SetToolTip(this.txtDescription, '"Cédigo do Banco na
compensacao');

this.txtDescription.Enter += new
System.EventHandler(this.Fields_Enter);

this.txtDescription.Validating += new
System.ComponentModel .CancelEventHandler(this.Fields_Validating);

//

/7 IblName

//

this. IbIName.AutoSize = true;

this_IbIName.Font = new System.Drawing.Font(*'Microsoft Sans Serif",
8.25F, System.Drawing.FontStyle._Regular, System.Drawing.GraphicsUnit.Point,
((byte)(0)));

this_.IbIName.Location = new System.Drawing.Point(8, 19);

this.IbIName.Name = "IbIName";

this.IbIName.Size = new System.Drawing.Size(38, 13);

this.IbIName.Tablndex = 0;

this.IbIName.Text = "Nome:";

//

// txtName

//

this.txtName.Font = new System.Drawing.Font(‘'Microsoft Sans Serif",
8.25F, System.Drawing.FontStyle_Regular, System.Drawing.GraphicsUnit.Point,
((byte)(0)));

this.txtName.Location = new System.Drawing.Point(9, 35);

this.txtName.MaxLength = 255;

this.txtName.Name = "txtName';

this.txtName.Size = new System.Drawing.Size(319, 20);

this.txtName.Tablndex = 1;

this.txtName.Enter += new System.EventHandler(this.Fields_Enter);

this.txtName.Validating += new
System.ComponentModel .CancelEventHandler(this.Fields_Validating);

//

// btnSave

//

this_btnSave.FlatStyle = System.Windows.Forms.FlatStyle._Popup;

this_btnSave.Font = new System.Drawing.Font(**Microsoft Sans Serif",

8.25F, System.Drawing.FontStyle.Bold, System.Drawing.GraphicsUnit.Point, ((byte)(0)));
this.btnSave.ForeColor = System.Drawing.Color.MediumBlue;
this._btnSave. ImageAlign = System.Drawing.ContentAlignment.MiddleLeft;
this.btnSave.Location = new System.Drawing.Point(270, 340);
this.btnSave.Name = "btnSave';
this.btnSave.Size = new System.Drawing.Size(70, 24);
this_btnSave.Tablndex = 4;
this_btnSave.Text = "Salvar";
this.btnSave.TextAlign = System.Drawing.ContentAlignment.MiddleRight;
this.btnSave.Click += new System.EventHandler(this.btnSave_Click);

//

// btnDel

//

this_btnDel _.FlatStyle = System_Windows.Forms.FlatStyle.Popup;
this_btnDel .Font = new System.Drawing.Font("'Microsoft Sans Serif",

8.25F, System.Drawing.FontStyle.Bold, System.Drawing.GraphicsUnit.Point, ((byte)(0)));
this.btnDel .ForeColor = System.Drawing.Color.Red;
this.btnDel . ImageAlign = System.Drawing.ContentAlignment.MiddleLeft;
this_btnDel .Location = new System.Drawing.Point(194, 340);
this_btnDel .Name = "btnDel";
this_btnDel .Size = new System.Drawing.Size(70, 24);
this.btnDel.Tablndex = 3;
this.btnDel .Text = "Excluir";
this_btnDel .TextAlign = System.Drawing.ContentAlignment_MiddleRight;
this.btnDel .Click += new System.EventHandler(this.btnDel_Click);
//
// btnNew
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//
this_btnNew.FlatStyle = System_Windows.Forms.FlatStyle.Popup;
this_.btnNew.Font = new System.Drawing.Font(*’Microsoft Sans Serif",

8.25F, System.Drawing.FontStyle.Bold, System.Drawing.GraphicsUnit.Point, ((byte)(0)));
this.btnNew.ForeColor = System.Drawing.Color.MediumBlue;
this_btnNew. ImageAlign = System.Drawing.ContentAlignment_MiddleLeft;
this_btnNew.Location = new System.Drawing.Point(119, 340);
this.btnNew.Name = "btnNew";
this.btnNew.Size = new System.Drawing.Size(69, 24);
this_btnNew.Tablndex = 2;
this_btnNew.Text = "Novo';
this.btnNew.TextAlign = System.Drawing.ContentAlignment.MiddleRight;
this.btnNew.Click += new System.EventHandler(this.btnNew_Click);
//
// gpbList
//

this.gpbList.Controls.Add(this. IstStandards);

this._gpbList.Font = new System.Drawing.Font(*'Microsoft Sans Serif",
8.25F, System.Drawing.FontStyle.Bold, System.Drawing.GraphicsUnit.Point, ((byte)(0)));

this.gpbList.Location = new System.Drawing.Point(4, 7);

this.gpbList.Name = "gpbList";

this.gpbList.Size = new System.Drawing.Size(336, 189);

this.gpbList.Tablndex = 0;

this.gpbList.TabStop = false;

this.gpbList.Text = "Normas Cadastradas:";

//

// lstStandards

//

this.IstStandards.Font = new System.Drawing.Font(**Microsoft Sans
Serif", 8.25F, System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point,
((byte)(0)));

this.IstStandards.Location = new System.Drawing.Point(9, 21);

this. IstStandards.Name = "lIstStandards';

this.IstStandards.Size = new System.Drawing.Size(319, 160);

this.IstStandards.Sorted = true;

this.IstStandards.Tablndex = O;

this. IstStandards.SelectedIndexChanged += new
System_EventHandler(this. IstStandards_SelectedlndexChanged);

//

// errorProvider

//

this_errorProvider.ContainerControl = this;

//

// StandardDialog

//

this.AutoScaleDimensions = new System.Drawing.SizeF(6F, 13F);

this.AutoScaleMode = System.Windows.Forms.AutoScaleMode.Font;

this_ClientSize = new System.Drawing.Size(345, 372);

this.Controls.Add(this.btnSave);

this.Controls.Add(this.gpbEdit);

this._Controls._Add(this.gpbList);

this.Controls.Add(this.btnDel);

this.Controls.Add(this.btnNew);

this.FormBorderStyle = System.Windows.Forms.FormBorderStyle.Fixed3D;

this.MaximizeBox = false;

this_MinimizeBox = false;

this_Name = *"StandardDialog";

this.StartPosition =
System_Windows.Forms.FormStartPosition.CenterScreen;

this.Text = ""Cadastro de Normas';

this.Load += new System.EventHandler(this.StandardDialog_Load);

this.gpbEdit.ResumeLayout(false);

this.gpbEdit.PerformLayout();

this._gpbList.ResumeLayout(false);

((System.ComponentModel . ISupportinitialize)(this.errorProvider)).EndInit();
this.ResumeLayout(false);

3
#endregion

private System.Windows.Forms.GroupBox gpbEdit;
private System.Windows.Forms.Button btnSave;

private System.Windows.Forms.Label IblDescription;
private System.Windows.Forms.TextBox txtDescription;
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private System.Windows.Forms.Label IblName;

private System_Windows.Forms.TextBox txtName;

private System.Windows.Forms.Button btnDel;

private System.Windows.Forms.Button btnNew;

private System.Windows.Forms.GroupBox gpbList;

private System_Windows.Forms.ListBox IstStandards;
private System.Windows.Forms.ToolTip toolTip;

private System.Windows.Forms.ErrorProvider errorProvider;

2.14. A Classe StandardTolerance

using System;

using System._Data;

using System.Data.OleDb;

using System.Collections.Generic;
using ObjectLibrary.Communication;

namespace PackageAnalyzator
{
public class StandardTolerance
{
private long m_ID;
private double m_MaxValue;
private double m_MinValue;
private long m_idTypeOfService;
private TypeOfService m_TypeOfService;
private int m_idQoSRequisite;
private QoSRequisite m_QoSRequisite;
private long m_idStandard;
private Standard m_Standard;

//Estados do objeto
private bool m_IsHardObject; //Existe no BD
private bool m_IsSavedObject; //Atualizado no BD

#region Constructors
public StandardTolerance()

{
try

{
clear();
catch (Exception ex)
throw new Exception(*Erro ao carregar objeto™, ex);
3
3
#endregion
#region Properties
//Todos objetos devem conter esta propriedade. Ela diz se o objeto existe

no banco de dados
internal bool IsHardObject

{
get
{
return m_IsHardObject;
b
}

//Todos objetos devem conter esta propriedade. Ela diz se o objeto esta
salvo no banco de dados
internal bool IsSavedObject
{
get
{

}

return m_IsSavedObject;
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public long ID

{
get
{
return m_ID;
}
set
{
m_ID = value;
m_IsSavedObject = false;
3
3
public double MaxValue
{
get
{
return m_MaxValue;
¥
set
{
m_MaxValue = value;
m_IsSavedObject = false;
3
3
public double MinValue
{
get
{
return m_MinvValue;
b
set
{
m_MinValue = value;
m_IsSavedObject = false;
3
}
private long idTypeOfService
get
{
return m_idTypeOfService;
b
set
{
m_idTypeOfService = value;
m_IsSavedObject = false;
3
3
public TypeOfService TypeOfService
{
get

if (n_TypeOfService == null)
m_TypeOfService =
TypeOfService.findTypeOfService(m_idTypeOfService);

return m_TypeOfService;

¥
set
{ ]
m_TypeOfService = value;
m_idTypeOfService = m_TypeOfService.ID;
m_lIsSavedObject = false;
}
}
private int idQoSRequisite
{
get
{

return m_idQoSRequisite;
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3
set
m_idQoSRequisite = value;
m_IsSavedObject = false;
3
}
public QoSRequisite QoSRequisite
{
get
{
iT (m_QoSRequisite == null)
m_QoSRequisite = new QoSRequisite(m_idQoSRequisite);
return m_QoSRequisite;
3
set
{
m_QoSRequisite = value;
m_idQoSRequisite = m_QoSRequisite.ID;
m_lIsSavedObject = false;
3
}
private long idStandard
{
get
{
return m_idStandard;
3
set
m_idStandard = value;
m_IsSavedObject = false;
}
¥
public Standard Standard
{
get
{
if (m_Standard == null)
m_Standard = Standard.findStandard(m_idStandard);
return m_Standard;
3
set
m_Standard = value;
m_idStandard = m_Standard.ID;
m_IsSavedObject = false;
}
¥

#endregion
#region Static Methods

public static StandardTolerance findStandardTolerance(
long 1dTypeOfService, long idStandard, int idQoSRequisite)
{

try
{

StandardTolerance obj = new StandardTolerance();

List<StandardTolerance> alStandardTolerances = new
List<StandardTolerance>();

clausulaWhere =
" TypeOfService = " + idTypeOfService +
" AND QoSRequisite = " + idQoSRequisite +
' AND Standard = " + idStandard;

alStandardTolerances = findAll(clausulaWhere);
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if(alStandardTolerances.Count > 1)
throw new Exception(*A procura retornou mais de um objeto™);
if(alStandardTolerances.Count == 1)
obj = (StandardTolerance) alStandardTolerances[0];
return obj;
catch (Exception ex)

throw new Exception(*Erro ao procurar objeto, ex);

b
}
public static List<StandardTolerance> findStandardTolerances()
{
try
{
string clausulaWhere = "";
List<StandardTolerance> alStandardTolerances = new

List<StandardTolerance>();

alStandardTolerances = findAll(clausulaWhere);
return alStandardTolerances;

catch (Exception ex)

{
Exception tmpEx = new Exception(“Erro ao procurar objeto",
ex);
throw tmpEx;
¥
3
#endregion
#region Instance Methods
public virtual void save()
{
try
{
validateProperties();
if (m_IsHardObject == false)
{
insert();
m_IsSavedObject = true;
}
else
{
if (n_IsSavedObject == false)
{
update();
3
}
catch (Exception ex)
{
Exception tmpEx = new Exception(Erro ao salvar objeto",
ex);
throw tmpEx;
3
}
public virtual void remove()
{
try
{

int recordsAffected;
string sql="";

if (m_IsHardObject == false)
{

Exception tmpEx = new Exception(*0 objeto nao
existe no banco de dados!™);
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throw tmpEx;

¥
sql = " DELETE FROM " +
" StandardTolerance" +
" WHERE " +
" TypeOfService = " + idTypeOfService;
OleDbCommand cmm = new OleDbCommand(sql,

DataBase.Connection);
recordsAffected = cmm.ExecuteNonQuery();

if (recordsAffected > 1)
{
Exception tmpEx = new Exception(A atualizacéo do
objeto afetou mais de um registro no banco de dados.™);
throw tmpEx;
}
if (recordsAffected == 0)
{
Exception tmpEx = new Exception(“'Registro alterado

anteriormente. Consulte novamente para atualizar e repita a operacdo.");
throw tmpEx;
}

clear(Q);
m_IsHardObject = false;
m_IsSavedObject = false;
catch (Exception ex)
{
Exception tmpEx = new Exception(*'Objeto ndo foi criado no

banco de dados, portanto ndo pode ser excluido fisicamente.", ex);
throw tmpEx;
3

3
#endregion
#region Private Methods

private void validateProperties()

{
try
if (m_idTypeOfService == 0)
Exception tmpEx = new Exception("TypeOfService néo
preenchido!™);
throw tmpEx;
¥
if (m_idQoSRequisite == 0)
{
Exception tmpEx = new Exception(*'QoSRequisite ndo preenchido!™);
throw tmpEx;
}

if (m_idStandard == 0)

Exception tmpEx = new Exception(*'Standard nao preenchido!™);
throw tmpEx;

3
catch (Exception ex)
{
Exception tmpEx = new Exception("Erro ao validar objeto",
ex);
throw tmpEx;
3
3
private void insert()
{

try
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{
long NextlID = O;
NextID = getNextID();

sql = " INSERT INTO"™ +
" StandardTolerance' +
" (1D, MaxVvValue, MinvValue, TypeOfService, QoSRequisite, Standard) "

" VALUES ( " +
NextID.ToString() + "," +
m_MaxValue.ToString() + "," +

m_MinValue.ToString() + "," +
m_idTypeOfService.ToString() + *," +
m_idQoSRequisite.ToString() + "," +
m_idStandard.ToString() + ')";
OleDbCommand cmm = new OleDbCommand(sql,

DataBase.Connection);
cmm.ExecuteNonQuery();

m_IsHardObject = true;
m_IsSavedObject = true;

catch (Exception ex)

throw new Exception(*'Objeto ndo foi criado no banco de dados', ex);
}
b

private long getNextID()
{
try
{
string sql = "*;
long NextlID = O;

DataTable dt = new DataTable();
sql = " SELECT MAX(ID) as LastStandard" +
" FROM StandardTolerance ";

OleDbCommand cmm = new OleDbCommand(sql, DataBase.Connection);
OleDbDataAdapter da = new OleDbDataAdapter(cmm);
da.Fill(dt);

DataRow dr = dt.Rows[0];
if (dr["LastStandard’].ToString() != ")

NextID = Convert.ToUInt32(dr["LastStandard]);
¥

NextID++;
return NextlD;

catch (Exception ex)

throw new Exception("Erro ao procurar proximo id", ex);

private void update()
{
try
{
int recordsAffected;
string sql="";

sgql = " UPDATE StandardTolerance SET" +
' MaxValue ' + m_MaxValue.ToString() + ",
" MinValue " + m_MinvValue.ToString() + ", " +
' Standard = " + m_idStandard.ToString() + ", " +
" QoSRequisite = " + m_idQoSRequisite.ToString() + ", " +
" TypeOfService = " + m_idTypeOfService.ToString() + ™ " +
" WHERE ** +

"+
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" ID =" + m_ID;
OleDbCommand cmm = new
OleDbCommand(sql ,DataBase.Connection);
recordsAffected = cmm.ExecuteNonQuery();
if (recordsAffected > 1)

throw new Exception(A atualizagcdo do objeto afetou mais de um
registro no banco de dados.');

}
if (recordsAffected == 0)

throw new Exception('Registro alterado anteriormente. Consulte
novamente para atualizar e repita a operacgao.");

}

m_IsHardObject = true;
m_IsSavedObject = true;

catch (Exception ex)

throw new Exception(*"'Objeto nao foi atualizado no banco de dados', ex);

b
}
private void clear()
{
try
{
m_ID = 0;
m_MaxValue = 0;
m_MinvValue = 0;

m_idQoSRequisite = 0;
m_idTypeOfService = 0;

m_Standard = null;

m_QoSRequisite = null;

m_TypeOfService = null;

m_IsHardObject = false;
m_lIsSavedObject = false;

catch (Exception ex)

throw new Exception("Erro ao limpar objeto", ex);

3
}
private void load(long 1D, double  MaxValue, double  MinValue, long
idTypeOfService,
int idQoSRequisite, long idStandard, bool isHardObject, bool isSavedObject)
{
try
m_ID = 1D;
m_MaxValue = MaxValue;
m_MinValue = MinValue;
m_idStandard = idStandard;
m_idTypeOfService = idTypeOfService;
m_idQoSRequisite = idQoSRequisite;
m_IsHardObject = isHardObject;
m_IsSavedObject = isSavedObject;
catch (Exception ex)
throw new Exception("Erro de conversao de tipos de dados", ex);
3
}

private static List<StandardTolerance> findAll(string clausulaWhere)

{
try

{
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List<StandardTolerance> alStandardTolerances = new
List<StandardTolerance>();

DataTable dt = new DataTable();

sql = " SELECT ™ +
ID, MaxvValue, MinValue, TypeOfService, QoSRequisite, Standard

" FROM " +
StandardTolerance™;

if(clausulaWhere 1= ')

{
¥

OleDbCommand cmm = new OleDbCommand(sql,

sql = sql + " WHERE " + clausulaWhere;

DataBase.Connection);
OleDbDataAdapter da = new OleDbDataAdapter(cmm);
da.Fill(dt);

foreach (DataRow dr in dt.Rows)

{

StandardTolerance obj = new StandardTolerance();
obj.load(
Convert.Tolnt64(dr["ID"]),
Convert.ToDouble(dr['"MaxValue™]),
Convert.ToDouble(dr[*MinVvalue™]),
Convert.Tolnt64(dr["TypeOfService']),
Convert.Tolnt32(dr[""QoSRequisite']),
Convert.Tolnt64(dr[''Standard"]),
true, true);

alStandardTolerances.Add(obj);
return alStandardTolerances;
catch (Exception ex)
throw new Exception(*Erro ao procurar objeto", ex);

}

#endregion

2.15. A Classe StandardToleranceDialog

using System;

using System.Collections.Generic;
using System.ComponentModel ;

using System._Data;

using System.Drawing;

using System.Text;

using System._Windows.Forms;

using ObjectLibrary.ErrorHandler;
using ObjectLibrary.Communication;

namespace PackageAnalyzator

public partial class StandardToleranceDialog : Form

{

private StandardTolerance m_StandardTolerance;

public StandardToleranceDialog()

{
try
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InitializeComponent();
catch (Exception ex)

throw new Exception("Erro ao instanciar objeto.", ex);

}
¥
private void StandardToleranceDialog_Load(object sender, EventArgs e)
{
try
{
FillComboStandard();
FillComboQoSRequisite();
FillComboTypeOfService();
FfillListStandardTolerances();
clear();
catch (Exception ex)
{
ErrorHandlerDialog.ShowErroHandler(ref ex);
3
}
private void clear()
{
try
{
m_StandardTolerance = null;
errorProvider.SetError(txtMaxValue, ");
errorProvider.SetError(txtMinvalue, ");
errorProvider._SetError(cboStandard, ");
errorProvider._SetError(cboQoSRequisite, "");
errorProvider.SetError(choTypeOfService, ");
cboStandard.SelectedIndex = O;
cboQoSRequisite._Selectedlndex = 0;
cboTypeOfService.Selectedlndex = 0;
txtMaxValue.Text = "";
txtMinValue.Text = "";
catch (Exception ex)
throw new Exception(*Erro ao limpar Tipo de Servicgo', ex);
3
}
private void fillListStandardTolerances()
{
try

IstStandardTolerances. Items.Clear();

List<StandardTolerance> alStandardTolerances =
StandardTolerance.findStandardTolerances();

foreach (StandardTolerance obj in alStandardTolerances)

{
ListViewltem item = new ListViewltem(obj.Standard.Name);
item.Tag = obj;
item.Subltems.Add(obj.TypeOfService.Name);
item_Subltems._Add(obj-QoSRequisite._Name);
item_Subltems_Add(obj-MinValue.ToString());
item_Subltems.Add(obj -MaxValue.ToString());

IstStandardTolerances. Items.Add(item);
¥

catch (Exception ex)

{
¥

throw new Exception("Erro ao listar Tipos de Servigo", ex);

}

private void fillComboStandard()
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{
try
{
List<Standard> alStandard =
Standard.findStandards();
Standard tos = new Standard('', "(Selecione)", 0);
alStandard. Insert(0, tos);
cboStandard.DisplayMember = "Name';
cboStandard.ValueMember = "ID";
cboStandard.DataSource = alStandard;
catch (Exception ex)
throw new Exception(*Erro ao listar Tipos de Servigo™, ex);
¥
3
private void fillComboTypeOfService()
{
try
{
List<TypeOfService> alTypeOfService =
TypeOfService.findTypeOfServices();
TypeOfService tos = new TypeOfService(™, "(Selecione)", 0);
alTypeOfService.Insert(0, tos);
cboTypeOfService.DisplayMember = *"Name';
cboTypeOfService.ValueMember = *"ID";
cboTypeOfService._DataSource = alTypeOfService;
catch (Exception ex)
throw new Exception("Erro ao listar Tipos de Servigo", ex);
3
}
private void FfillComboQoSRequisite()
{
try
{
List<QoSRequisite> alQoSRequisite =
QoSRequisite.FindQoSRequisites();
QoSRequisite qos = new QoSRequisite();
alQoSRequisite. Insert(0, qos);
cboQoSRequisite.DisplayMember = "Name';
cboQoSRequisite.ValueMember = "ID";
cboQoSRequisite.DataSource = alQoSRequisite;
catch (Exception ex)
throw new Exception(“Erro ao listar Tipos de Servigo", ex);
3
}
private void btnNew_Click(object sender, EventArgs e)
{
try
clear();
catch (Exception ex)
{
ErrorHandlerDialog.ShowErroHandler(ref ex);
3
3
private void btnRefresh_Click(object sender, EventArgs e)
{
try

FillListStandardTolerances();

catch (Exception ex)
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ErrorHandlerDialog.ShowErroHandler(ref ex);

void btnSave_Click(object sender, EventArgs e)

if (FfieldsValidated(""'") == false)
return;

DialogResult dlgr =
MessageBox.Show(this, "Tem certeza que deseja salvar?",
"Atencao!",
MessageBoxButtons.YesNo,
MessageBoxlIcon.Question);

if (dlgr == DialogResult._.No)
return;

save();

MessageBox.Show(this,
"Tolerancia salva com sucesso!",
“"Analizador",
MessageBoxButtons.OK,
MessageBoxlIcon. Information);

clear();
FfillListStandardTolerances();

catch (Exception ex)

{
}
private
{

try

{

{

¥
¥
private
{

try

{

ErrorHandlerDialog.ShowErroHandler(ref ex);

bool fieldsValidated(string nameField)

bool errorControl = true;
bool result = true;

ifT ((nameField == choTypeOfService.Name) || (nameField == "'"))

if (cboTypeOfService.Selectedltem == null 11

Convert.Tolnt32(cboTypeOfService.SelectedvValue) == 0)

errorControl = false;
errorProvider.SetlconPadding(cboTypeOfService,

(cboTypeOfService._Width / 2 * -1));

cidade™);

* -1));

combo.");

errorProvider.SetError(cboTypeOfService, ""Selecione uma
3
else
errorProvider.SetError(choTypeOfService, ");
¥
if ((nameField == cboStandard.Name) || (nameField == """))
if (cboStandard.Selectedltem == null 11
Convert.Tolnt32(cboStandard.SelectedValue) == 0)
{
errorControl = false;
errorProvider.SetlconPadding(cbhoStandard, (cboStandard.Width /7 2
errorProvider.SetError(choStandard, "Selecione um item do
}
else

errorProvider.SetError(cboStandard, ");

}

iT ((hameField == choQoSRequisite.Name) || (nameField == "))
{
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if (cboQoSRequisite.Selectedltem == null 11
Convert.Tolnt32(cboQoSRequisite.SelectedvValue) == 0)
{

errorControl = false;

errorProvider.SetlconPadding(cboQoSRequisite,
(cboQoSRequisite._Width /7 2 * -1));

errorProvider.SetError(cboQoSRequisite, 'Selecione um item do

combo.");
3
else
errorProvider.SetError(cboQoSRequisite, ");
¥
if ((nameField == txtMaxValue.Name) || (nameField == """))
try
{
double x = Double.Parse(txtMaxValue.Text);
errorProvider.SetError(txtMaxValue, ");
if (x <0)
{
errorControl = false;
errorProvider.SetlconPadding(txtMaxValue, (txtMaxValue._Width
/2> -1));
errorProvider.SetError(txtMaxValue, "Preencha o campo com um
nimero valido!");
3
catch
{
errorControl = false;
errorProvider.SetlconPadding(txtMaxValue, (txtMaxValue.Width 7/ 2
* -1));
errorProvider.SetError(txtMaxvValue, "Preencha o campo com um
numero valido!™);
}
¥
if ((nameField == txtMinValue.Name) || (nameField == """))
try
{
double x = Double.Parse(txtMinValue.Text);
errorProvider.SetError(txtMinvValue, ");
if (x <0)
{
errorControl = false;
errorProvider.SetlconPadding(txtMinValue, (txtMinValue._Width
/2> -1));
errorProvider.SetError(txtMinvValue, "Preencha o campo com um
nimero valido!");
3
catch
{
errorControl = false;
errorProvider.SetlconPadding(txtMinValue, (txtMinValue.Width 7/ 2
* -1));
errorProvider.SetError(txtMinvalue, "Preencha o campo com um
numero valido!™);
}
¥
return errorControl;
catch (Exception ex)
throw new Exception("Erro ao validar os dados do Tipo de Servico.", ex);
3
}
private void save()
{
try

if (m_StandardTolerance == null)
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m_StandardTolerance = new StandardTolerance();

m_StandardTolerance.QoSRequisite
(QoSRequisite)choQoSRequisite.Selectedltem;
m_StandardTolerance.TypeOfService
(TypeOfService)cboTypeOfService.Selectedltem;
m_StandardTolerance.Standard
m_StandardTolerance.MaxValue
m_StandardTolerance.MinValue

//1DbTransaction tran = DataBase.Connection.BeginTransaction();
try
{

m_StandardTolerance.save();
//tran.Commit();

catch (Exception ex)

{
//tran.Rollback();

throw new Exception(*Erro ao salvar Tipo de Servigo™, ex);

}

catch (Exception ex)

throw new Exception("Erro ao salvar Tipo de Servigo", ex);

¥
}
private void IstStandardTolerances_SelectedlndexChanged(object sender,
e)
{
try

if (IstStandardTolerances.Selectedltems.Count != 0)

{
m_StandardTolerance
(StandardTolerance) IstStandardTolerances.Selectedltems[0].Tag;
loadStandardTolerance();

3
catch (Exception ex)
{
ErrorHandlerDialog.ShowErroHandler(ref ex);
3
}
private void loadStandardTolerance()
{
try

txtMinValue.Text = m_StandardTolerance.MinValue.ToString(Q);
txtMaxValue.Text = m_StandardTolerance.MaxValue.ToString();
cboStandard.Selectedlndex
Convert.Tolnt32(m_StandardTolerance.Standard. ID);
cboQoSRequisite.Selectedlndex
Convert.Tolnt32(m_StandardTolerance.QoSRequisite.ID);
cboTypeOfService.Selectedlndex
Convert.Tolnt32(m_StandardTolerance.TypeOfService.ID);

catch (Exception ex)

throw new Exception(*Erro ao selecionar Tipo de Servigo'™, ex);

3
}
private void btnDel_Click(object sender, EventArgs e)
{
try
{
if (m_StandardTolerance == null)
{

(Standard)cboStandard.Selectedl tem;
Convert.ToDouble(txtMaxValue.Text);
Convert.ToDouble(txtMinValue.Text);

EventArgs

throw new Exception(*'Por favor selecione um item primeiro.");

}

DialogResult dlgr =
MessageBox.Show(this, "Tem certeza que deseja excluir?",
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"Atencao!",
MessageBoxButtons.YesNo,
MessageBoxlIcon.Question);

if (dlgr == DialogResult.No)
return;

delete();

MessageBox.Show(this,
"Tolerancia excluido com sucesso!",
"Analizador",
MessageBoxButtons.OK,
MessageBoxIcon. Information);

FillListStandardTolerances();
clear();

catch (Exception ex)

{
ErrorHandlerDialog.ShowErroHandler(ref ex);
}
¥
private void delete()
{
try
{ i
IDbTransaction tran = DataBase.Connection.BeginTransaction();
try
{
m_StandardTolerance.remove();
tran.Commit();
catch (Exception ex)
{
tran.Rollback();
throw new Exception(*Erro ao deletar Tipo de Servigo", ex);
b
catch (Exception ex)
{
throw new Exception("Erro ao deletar Tipo de Servigo", ex);
¥
¥

private void Fields_Validating(object sender, CancelEventArgs e)

{
try

{
Control ¢ = (Control)sender;
FfieldsValidated(c.Name);

catch (Exception ex)

{
ErrorHandlerDialog.ShowErroHandler(ref ex);
¥
}
private void Fields_Enter(object sender, EventArgs e)
{
try
Control c = (Control)sender;
errorProvider.SetError(c, "");
catch (Exception ex)
ErrorHandlerDialog.ShowErroHandler(ref ex);
¥
}

namespace PackageAnalyzator
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partial class StandardToleranceDialog
{
/// <summary>
/// Required designer variable.
/// </summary>
private System.ComponentModel. IContainer components = null;

/// <summary>

/// Clean up any resources being used.

/// </summary>

/// <param name="disposing">true if managed resources should be disposed;
otherwise, false.</param>

protected override void Dispose(bool disposing)

{
if (disposing && (components != null))
components._Dispose();
base.Dispose(disposing);
3

#region Windows Form Designer generated code

/// <summary>

/// Required method for Designer support - do not modify

/// the contents of this method with the code editor.

/// </summary>

private void InitializeComponent()

{
this.components = new System.ComponentModel.Container();
this.gpbEdit = new System.Windows.Forms.GroupBox();
this.IblStandard = new System.Windows.Forms.Label();
this.cboStandard = new System.Windows.Forms.ComboBox();
this_IblQoSRequisite = new System._Windows.Forms.Label();
this.cboQoSRequisite = new System.Windows.Forms.ComboBox();
this.IbITypeOfService = new System.Windows.Forms.Label();
this.cboTypeOfService = new System.Windows.Forms.ComboBox();
this.IbIMaxVvalue new System.Windows.Forms.Label();
this.txtMaxVvValue new System.Windows.Forms.TextBox();
this.IbIMinvalue new System.Windows.Forms.Label();
this.txtMinValue = new System.Windows.Forms.TextBox();
this.btnSave = new System.Windows.Forms.Button();
this_btnDel = new System.Windows.Forms.Button();
this.btnNew = new System.Windows.Forms.Button();
this.gpbList = new System.Windows.Forms.GroupBox();
this. IstStandardTolerances = new System.Windows.Forms.ListView();
this.columnHeaderl new System.Windows.Forms.ColumnHeader();
this.columnHeader3 new System.Windows.Forms.ColumnHeader();
this.columnHeader5 new System.Windows.Forms.ColumnHeader();
this.columnHeader2 new System.Windows.Forms.ColumnHeader();
this.columnHeader4 new System.Windows.Forms.ColumnHeader();
this.toolTip = new System.Windows.Forms.ToolTip(this.components);
this.errorProvider = new

System_Windows.Forms._ErrorProvider(this.components);

this._gpbEdit.SuspendLayout();
this.gpbList.SuspendLayout();

((System.ComponentModel . ISupportinitialize)(this.errorProvider)).Beginlnit();
this.SuspendLayout();
//
// gpbEdit
//

this._gpbEdit.Controls.Add(this.IblStandard);
this.gpbEdit.Controls.Add(this.IbIQoSRequisite);
this.gpbEdit.Controls.Add(this.cboQoSRequisite);
this.gpbEdit.Controls.Add(this.cboStandard);
this._gpbEdit.Controls._Add(this.IblTypeOfService);
this._gpbEdit.Controls._Add(this.cboTypeOfService);
this.gpbEdit.Controls.Add(this.IbIMaxVvalue);
this.gpbEdit.Controls.Add(this.txtMaxValue);
this.gpbEdit.Controls.Add(this. IbIMinvalue);
this._gpbEdit.Controls._Add(this.txtMinvalue);
this.gpbEdit.Font = new System.Drawing.Font(**Microsoft Sans Serif",
8.25F, System.Drawing.FontStyle.Bold, System.Drawing.GraphicsUnit.Point, ((byte)(0)));
this.gpbEdit.Location = new System.Drawing.Point(4, 242);
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this.gpbEdit.Name = "gpbEdit";

this._gpbEdit.Size new System.Drawing.Size(596, 68);
this.gpbEdit.Tablndex = 1;

this.gpbEdit.TabStop = false;

this._gpbEdit.Text = "Novo / Editar';

//

// lIblStandard

//
this. IblStandard.AutoSize = true;
this_IblStandard.Font = new System.Drawing.Font(*'Microsoft Sans

Serif", 8.25F, System.Drawing.FontStyle_Regular, System.Drawing.GraphicsUnit.Point,
((byte)(0)));

this._IblStandard.Location = new System.Drawing.Point(8, 18);

this.IblStandard.Name = "IblStandard";

this.IblStandard.Size = new System.Drawing.Size(41, 13);

this.IblStandard.Tablndex = 0;

this.IblStandard.Text = "Norma:';

//

// cboStandard

//

this.cboStandard.DropDownStyle =
System_Windows.Forms.ComboBoxStyle.DropDownList;

this.cboStandard.Font = new System.Drawing.Font(''Microsoft Sans
Serif", 8.25F, System.Drawing.FontStyle_Regular, System.Drawing.GraphicsUnit.Point,
((byte)(0)));

this.cboStandard.FormattingEnabled = true;

this.cboStandard.Location = new System.Drawing.Point(9, 34);

this.cboStandard.Name = "cboStandard";

this.cboStandard.Size = new System.Drawing.Size(121, 21);

this.cboStandard.Tablndex = 1;

this.cboStandard.Validating += new
System.ComponentModel .CancelEventHandler(this.Fields_Validating);

this.cboStandard.Enter += new System.EventHandler(this.Fields_Enter);

//

// 1blQoSRequisite

//

this.IblQoSRequisite.AutoSize = true;

this.IblQoSRequisite.Font = new System.Drawing.Font(‘'Microsoft Sans

Serif", 8.25F, System.Drawing.FontStyle_Regular, System.Drawing.GraphicsUnit.Point,
((byte)(0)));

this.IblQoSRequisite.Location = new System.Drawing.Point(262, 19);

this_IblQoSRequisite.Name = "lblQoSRequisite’;

this_IblQoSRequisite.Size = new System.Drawing.Size(93, 13);

this.IblQoSRequisite.Tablndex = 4;

this.IblQoSRequisite.Text = "Requisito de QoS:';

//

// cboQoSRequisite

//

this.cboQoSRequisite.DropDownStyle =
System.Windows.Forms.ComboBoxStyle.DropDownList;

this.cboQoSRequisite.Font = new System.Drawing.Font(*'Microsoft Sans
Serif", 8.25F, System.Drawing.FontStyle_Regular, System.Drawing.GraphicsUnit.Point,
((byte)(0)));

this.cboQoSRequisite.FormattingEnabled = true;

this.cboQoSRequisite.Location = new System.Drawing.Point(263, 35);

this.cboQoSRequisite.Name = "cbhoQoSRequisite";

this.cboQoSRequisite.Size = new System.Drawing.Size(121, 21);

this.cboQoSRequisite.Tablndex = 5;

this.cboQoSRequisite.Validating += new
System.ComponentModel .CancelEventHandler(this.Fields_Validating);

this.cboQoSRequisite.Enter += new
System.EventHandler(this.Fields_Enter);

//

// 1blTypeOfService

//

this.IbITypeOfService.AutoSize = true;

this.IbITypeOfService.Font = new System.Drawing.Font(**Microsoft Sans
Serif", 8.25F, System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point,
((byte)(0)));

this.IbITypeOfService.Location = new System.Drawing.Point(135, 19);

this.IbITypeOfService.Name = "IblTypeOfService";

this._IbITypeOfService.Size = new System.Drawing.Size(85, 13);

this._IblTypeOfService.Tablndex = 2;

this.IbITypeOfService.Text = "Tipo de Servigo:';

//

// cboTypeOfService
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//

this.cboTypeOfService.DropDownStyle =
System._Windows.Forms.ComboBoxStyle.DropDownList;

this.cboTypeOfService.Font = new System.Drawing.Font(**Microsoft Sans
Serif", 8.25F, System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point,
((byte)(0)));

this.cboTypeOfService.FormattingEnabled = true;

this.cboTypeOfService.Location = new System.Drawing.Point(136, 35);

this.cboTypeOfService.Name = "cboTypeOfService";

this.cboTypeOfService.Size = new System.Drawing.Size(121, 21);

this.cboTypeOfService.Tablndex = 3;

this.cboTypeOfService.Validating += new
System.ComponentModel .CancelEventHandler(this.Fields_Validating);

this.cboTypeOfService.Enter += new
System.EventHandler(this.Fields_Enter);

//

// IblMaxValue

//

this.IbIMaxValue._AutoSize = true;

this.IbIMaxvalue.Font = new System.Drawing.Font(*'‘Microsoft Sans
Serif", 8.25F, System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point,
((byte)(0)));

this.IbIMaxValue.Location = new System.Drawing.Point(488, 19);

this.IbIMaxvValue._Name = "IbIMaxVvValue';

this.IbIMaxValue.Size = new System.Drawing.Size(70, 13);

this. IbIMaxValue.Tablndex = 8;

this.IbIMaxValue.Text = "Valor Maximo';

//

// txtMaxValue

//

this.txtMaxValue.Font = new System.Drawing.Font(''Microsoft Sans

Serif", 8.25F, System.Drawing.FontStyle_Regular, System.Drawing.GraphicsUnit.Point,
((byte)(0)));

this.txtMaxValue.Location = new System.Drawing.Point(491, 35);

this.txtMaxValue_Multiline = true;

this.txtMaxValue._Name = "txtMaxValue';

this.txtMaxValue.Size = new System.Drawing.Size(93, 19);

this.txtMaxValue.Tablndex = 9;

this._toolTip.SetToolTip(this.txtMaxValue, "'Cédigo do Banco na
compensacao');

this.txtMaxValue.Enter += new System.EventHandler(this.Fields_Enter);

this.txtMaxValue.Validating += new
System.ComponentModel .CancelEventHandler(this.Fields_Validating);

//

// 1bIMinValue

//

this. IbIMinValue.AutoSize = true;

this_IbIMinvalue.Font = new System.Drawing.Font(''Microsoft Sans
Serif", 8.25F, System.Drawing.FontStyle._Regular, System.Drawing.GraphicsUnit.Point,
((byte)(0)));

this_IbIMinvValue.Location = new System.Drawing.Point(389, 19);

this._IbIMinvalue_Name = "IbIMinvalue';

this.IbIMinvalue.Size = new System.Drawing.Size(72, 13);

this.IbIMinvalue.Tablndex = 6;

this.IbIMinvalue.Text = "Valor Minimo:";

//

// txtMinvValue

//

this.txtMinvalue.Font = new System.Drawing.Font(*'Microsoft Sans

Serif", 8.25F, System.Drawing.FontStyle._Regular, System.Drawing.GraphicsUnit.Point,
((byte)(0)));
this.txtMinvValue.Location = new System.Drawing.Point(390, 35);
this.txtMinValue._MaxLength = 255;
this.txtMinvValue._Name = "txtMinValue';
this.txtMinValue.Size = new System.Drawing.Size(95, 20);
this.txtMinValue.Tablndex = 7;
this.txtMinvValue.Enter += new System.EventHandler(this.Fields_Enter);

this.txtMinValue.Validating += new
System.ComponentModel .CancelEventHandler(this.Fields_Validating);

//

// btnSave

//

this_btnSave.FlatStyle = System.Windows.Forms.FlatStyle._Popup;

this_btnSave.Font = new System.Drawing.Font(**Microsoft Sans Serif",

8.25F, System.Drawing.FontStyle.Bold, System.Drawing.GraphicsUnit.Point, ((byte)(0)));
this.btnSave.ForeColor = System.Drawing.Color.MediumBlue;
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this.btnSave. ImageAlign = System.Drawing.ContentAlignment.MiddleLeft;
this._btnSave.Location = new System.Drawing.Point(530, 316);
this_btnSave.Name = "btnSave';

this.btnSave.Size = new System.Drawing.Size(70, 24);
this.btnSave.Tablndex = 4;

this_btnSave.Text = "Salvar";

this._btnSave.TextAlign = System.Drawing.ContentAlignment.MiddleRight;
this.btnSave.Click += new System.EventHandler(this.btnSave Click);

//

// btnDel

//

this.btnDel .FlatStyle = System.Windows.Forms.FlatStyle.Popup;
this.btnDel .Font = new System.Drawing.Font("Microsoft Sans Serif",

8.25F, System.Drawing.FontStyle.Bold, System.Drawing.GraphicsUnit.Point, ((byte)(0)));
this._btnDel .ForeColor = System.Drawing.Color.Red;
this.btnDel . ImageAlign = System.Drawing.ContentAlignment.MiddleLeft;
this_btnDel .Location = new System.Drawing.Point(454, 316);
this.btnDel .Name = "btnDel";
this_btnDel .Size = new System.Drawing.Size(70, 24);
this.btnDel.Tablndex = 3;
this.btnDel .Text = "Excluir";
this.btnDel.TextAlign = System.Drawing.ContentAlignment.MiddleRight;
this_btnDel .Click += new System.EventHandler(this.btnDel_Click);

//

// btnNew

//

this_btnNew.FlatStyle = System_Windows.Forms.FlatStyle.Popup;
this_.btnNew.Font = new System.Drawing.Font(*’Microsoft Sans Serif",

8.25F, System.Drawing.FontStyle.Bold, System.Drawing.GraphicsUnit.Point, ((byte)(0)));
this.btnNew.ForeColor = System.Drawing.Color.MediumBlue;
this_btnNew. ImageAlign = System.Drawing.ContentAlignment_MiddleLeft;
this_btnNew.Location = new System.Drawing.Point(379, 316);
this.btnNew.Name = "btnNew";
this.btnNew.Size = new System.Drawing.Size(69, 24);
this_btnNew.Tablndex = 2;
this_btnNew.Text = "Novo';
this.btnNew.TextAlign = System.Drawing.ContentAlignment.MiddleRight;
this.btnNew.Click += new System.EventHandler(this.btnNew_Click);
//
// gpbList
//

this.gpbList.Controls.Add(this. IstStandardTolerances);

this._gpbList.Font = new System.Drawing.Font(*'Microsoft Sans Serif",
8.25F, System.Drawing.FontStyle.Bold, System.Drawing.GraphicsUnit.Point, ((byte)(0)));

this._gpbList.Location = new System.Drawing.Point(4, 7);

this.gpbList.Name = "gpbList";

this.gpbList.Size = new System.Drawing.Size(596, 236);

this.gpbList.Tablndex = 0;

this.gpbList.TabStop = false;

this.gpbList.Text = "Tolerancias Cadastradas:";

// lIstStandardTolerances

//

this.IstStandardTolerances.Activation =
System_Windows.Forms. ItemActivation.TwoClick;

this.IstStandardTolerances.Columns.AddRange(new
System.Windows.Forms.ColumnHeader[] {

this.columnHeader5,

this.columnHeaderl,

this.columnHeader3,

this.columnHeader2,

this.columnHeader4});

this.IstStandardTolerances.Dock =
System_Windows.Forms.DockStyle_Fill;

this.IstStandardTolerances.Font = new System.Drawing.Font(**Microsoft
Sans Serif", 8.25F, System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point,
((byte)(0)));

this.IstStandardTolerances.FullRowSelect = true;

this.IstStandardTolerances.GridLines = true;

this. IstStandardTolerances.HoverSelection = true;

this.IstStandardTolerances.Location = new System.Drawing.Point(3,
16):

this.IstStandardTolerances.Margin = new
System._Windows.Forms.Padding(5);

this.IstStandardTolerances.MultiSelect = false;

this.IstStandardTolerances.Name = "IstStandardTolerances';
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this. IstStandardTolerances.Size = new System.Drawing.Size(590, 217);

this.IstStandardTolerances.Sorting =
System._Windows.Forms.SortOrder.Ascending;

this. IstStandardTolerances.Tablndex = 0;

this.IstStandardTolerances.UseCompatibleStatelmageBehavior = false;

this.IstStandardTolerances.View = System._Windows.Forms.View.Details;

this.IstStandardTolerances.SelectedlIndexChanged += new
System.EventHandler(this. IstStandardTolerances_SelectedlIndexChanged);

//

// columnHeaderl

//

this.columnHeaderl.Text = "Tipo de Servigo';

this.columnHeaderl.Width = 140;

//

// columnHeader3

//

this.columnHeader3.Text = "Requisito de QoS";

this.columnHeader3.Width = 140;

//

// columnHeader5

//

this.columnHeader5.Text = "Norma';

this.columnHeader5.Width 124;

//

// columnHeader2

//

this.columnHeader2.Text = "Minimo";

this.columnHeader2.Width 80;

//

// columnHeader4

//

this.columnHeader4.Text = ""Maximo';

this.columnHeader4.Width = 80;

//

// errorProvider

//

this.errorProvider.ContainerControl = this;

//

// StandardToleranceDialog

//

this.AutoScaleDimensions = new System.Drawing.SizeF(6F, 13F);

this.AutoScaleMode = System.Windows.Forms.AutoScaleMode.Font;

this.ClientSize = new System.Drawing.Size(605, 352);

this._Controls.Add(this.btnSave);

this.Controls.Add(this.gpbEdit);

this.Controls.Add(this.gpbList);

this.Controls.Add(this.btnDel);

this.Controls.Add(this._btnNew);

this.FormBorderStyle = System.Windows.Forms.FormBorderStyle.Fixed3D;

this.MaximizeBox = false;

this.MinimizeBox = false;

this_Name = ""StandardToleranceDialog";

this.StartPosition =
System.Windows.Forms.FormStartPosition.CenterScreen;

this.Text = ""Cadastro de Toleréncia de Tipo de Servigo";

this.Load += new
System.EventHandler(this.StandardToleranceDialog_Load);

this.gpbEdit.ResumeLayout(false);

this.gpbEdit.PerformLayout();

this._gpbList.ResumeLayout(false);

((System.ComponentModel . ISupportinitialize)(this.errorProvider)).EndInit(Q);
this_ResumeLayout(false);

}
#endregion

private System_Windows.Forms.GroupBox gpbEdit;
private System.Windows.Forms.Button btnSave;
private System.Windows.Forms.Label IbIMaxValue;
private System.Windows.Forms.TextBox txtMaxValue;
private System_Windows.Forms.Label IbIMinvValue;
private System.Windows.Forms.TextBox txtMinValue;
private System.Windows.Forms.Button btnDel;
private System.Windows.Forms.Button btnNew;
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private System.Windows.Forms.GroupBox gpbList;

private System_Windows.Forms.ToolTip toolTip;

private System._Windows.Forms.ErrorProvider errorProvider;
private System.Windows.Forms.Label IblTypeOfService;
private System.Windows.Forms.ComboBox cboTypeOfService;
private System_Windows.Forms.Label IblQoSRequisite;
private System.Windows.Forms.ComboBox cboQoSRequisite;
private System.Windows.Forms.ListView IstStandardTolerances;
private System.Windows.Forms.ColumnHeader columnHeaderl;
private System._Windows.Forms.ColumnHeader columnHeader3;
private System.Windows.Forms.ColumnHeader columnHeader2;
private System.Windows.Forms.ColumnHeader columnHeader4;
private System.Windows.Forms.Label IblStandard;

private System_Windows.Forms.ComboBox cboStandard;
private System.Windows.Forms.ColumnHeader columnHeader5;

2.16. A Classe TypeOfService

using System;

using System._Data;

using System.Data.OleDb;

using System.Collections.Generic;
using ObjectLibrary.Communication;

namespace PackageAnalyzator

{

public class TypeOfService

{
private string m_Description;
private string m_Name;
private long m_ID;
//Estados do objeto
private bool m_IsHardObject; //Existe no BD
private bool m_IsSavedObject; //Atualizado no BD

#region Constructors
public TypeOfService()
try
clear(Q);
catch (Exception ex)
{ Exception tmpEx = new Exception(Erro ao carregar objeto",

ex);
throw tmpEx;

}
public TypeOfService(string Description, string Name, long ID)
try

clear();
this.load(Description, Name, ID, false, false);

catch (Exception ex)

{
Exception tmpEx = new Exception(“Erro ao carregar objeto",
ex);
throw tmpEx;

}

#endregion

#region Properties
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//Todos objetos devem conter esta propriedade.
no banco de dados

internal bool IsHardObject
{
get
{
return m_IsHardObject;
b
}

//Todos objetos devem conter esta propriedade.
salvo no banco de dados

internal bool IsSavedObject
{
get
{
return m_IlsSavedObject;
}
¥
public string Description
{
get
{
return m_Description;
}
set
{ o
m_Description = value;
m_IsSavedObject = false;
}
}
public string Name
{
get
{
return m_Name;
}
set
{
m_Name = value;
m_IsSavedObject = false;
}
}
public long ID
{
get
{
return m_ID;
}
set
{
m_ID = value;
m_IsSavedObject = false;
}
b
#endregion

#region Static Methods

Ela diz se o objeto existe

Ela

diz se o objeto esta

public static TypeOfService findTypeOfService(long 1D)

{

try

{
TypeOfService obj = new TypeOfService();
List<TypeOfService> alTypeOfServices = new

List<TypeOfService>();
string clausulaWhere=""";
clausulaWhere =
" ID="+ 1D ;
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alTypeOfServices = findAll(clausulaWhere);
if(alTypeOfServices.Count > 1)
{
Exception tmpEx = new Exception(A procura retornou
mais de um objeto™);
throw tmpEx;
3
if(alTypeOfServices.Count == 1)
obj = (TypeOfService) alTypeOfServices[0];
return obj;

catch (Exception ex)

{
Exception tmpEx = new Exception(Erro ao procurar objeto",
ex);
throw tmpEx;
}
}
public static List<TypeOfService> findTypeOfServices()
{
try
{

string clausulaWhere =
List<TypeOfService> alTypeOfServices = new
List<TypeOfService>();

alTypeOfServices = findAll(clausulaWhere);
return alTypeOfServices;

catch (Exception ex)

{
Exception tmpEx = new Exception(Erro ao procurar objeto",
ex);
throw tmpEx;
3
}
#endregion
#region Instance Methods
protected void loadTypeOfService(long 1D)
{
try
{ ] ] ]
TypeOfService obj = TypeOfService.findTypeOfService(lD);
this.load(
obj .-Description,
obj .Name,
obj.1D,
obj . IsHardObject,
obj . IsSavedObject);
catch (Exception ex)
{
Exception tmpEx = new Exception(“Erro ao carregar objeto",
ex);
throw tmpEx;
¥
3
public virtual void save()
{
try
{

validateProperties();

if (m_IsHardObject == false)
{

insert();
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m_IsSavedObject = true;

¥
else
if (m_IsSavedObject == false)
{
update();
}
b
catch (Exception ex)
{
Exception tmpEx = new Exception(Erro ao salvar objeto",
ex);
throw tmpEx;
}
b
public virtual void remove()
{
try
{

int recordsAffected;
string sql=""";

if (m_IsHardObject == false)

{
Exception tmpEx = new Exception(*0 objeto néao
existe no banco de dados!™);
throw tmpEx;
}
sql = " DELETE FROM " +
" TypeOfService" +
" WHERE " +
" ID="+ 1D ;
OleDbCommand cmm = new OleDbCommand(sql,

DataBase.Connection);
recordsAffected = cmm.ExecuteNonQuery();

if (recordsAffected > 1)
{
Exception tmpEx = new Exception(™A atualizacdo do
objeto afetou mais de um registro no banco de dados.");
throw tmpEx;
b
if (recordsAffected == 0)
{
Exception tmpEx = new Exception(“'Registro alterado

anteriormente. Consulte novamente para atualizar e repita a operacgdo.");
throw tmpEx;
}

clear(Q);
m_IsHardObject = false;
m_IsSavedObject = false;
catch (Exception ex)
{
Exception tmpEx = new Exception(*'Objeto ndo foi criado no

banco de dados, portanto ndo pode ser excluido fisicamente.", ex);
throw tmpEx;
3

3
#endregion
#region Private Methods
private void validateProperties()
{
try

if (m_Description == ")
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{
Exception tmpEx = new Exception("Description nao
preenchido!™);
throw tmpEx;
}
it (m_Name == ")
{
Exception tmpEx = new Exception(*'Name néo
preenchido!™);
throw tmpEx;
3
catch (Exception ex)
{
Exception tmpEx = new Exception(*Erro ao validar objeto",
ex);
throw tmpEx;
}
¥
private void insert()
{
try
{

string sql="";
long NextID = 0;

NextID = getNextiD();

sql = " INSERT INTO" +
" TypeOfService" +
" (Description, Name, ID) " +
" VALUES ( " +
""" + m_Description + """ + """ +
YT+ m_Name + YUY+ UM o+
NextID + ")";

OleDbCommand cmm = new OleDbCommand(sql,

DataBase.Connection);
cmm.ExecuteNonQuery();

m_ID = NextlD;

m_IsHardObject = true;
m_IsSavedObject = true;

catch (Exception ex)

{
Exception tmpEx = new Exception(*'Objeto n&o foi criado no
banco de dados', ex);
throw tmpEx;
3
}
private long getNextID()
{
try
{
string sql=""";
long NextID = 0;
DataTable dt = new DataTable();
sql = " SELECT MAX(ID) as LastTypeOfService" +
" FROM TypeOfService ';
OleDbCommand cmm = new OleDbCommand(sql,

DataBase.Connection);
OleDbDataAdapter da = new OleDbDataAdapter(cmm);
da.Fill(dt);

DataRow dr = dt.Rows[0];
if (dr["LastTypeOfService'].ToString() !'= ")

NextID = Convert.ToUlnt32(dr["'LastTypeOfService']);
}
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NextID ++;
return NextlD;

catch (Exception ex)

{
Exception tmpEx = new Exception(“Erro ao procurar proéximo
id”, ex);
throw tmpEx;
3
}
private void update()
{
try
{
int recordsAffected;
string sql=""";
sql = " UPDATE TypeOfService SET" +
" Description = " + """ + m_Description + """ + ',
"o
" Name = " + """ + m_Name + """ +
" WHERE " +
" ID="+ 1D ;
OleDbCommand cmm = new

OleDbCommand(sql ,DataBase.Connection);
recordsAffected = cmm.ExecuteNonQuery();

if (recordsAffected > 1)
{
Exception tmpEx = new Exception(A atualizacdo do
objeto afetou mais de um registro no banco de dados.");
throw tmpEx;
}
if (recordsAffected == 0)
{
Exception tmpEx = new Exception(“Registro alterado

anteriormente. Consulte novamente para atualizar e repita a operagdo.");
throw tmpEx;
¥

m_IsHardObject = true;
m_IsSavedObject = true;

catch (Exception ex)

{
Exception tmpEx = new Exception('Objeto n&do foi atualizado
no banco de dados", ex);
throw tmpEx;
}

}

private void load(string Description, string Name, long 1D, bool isHardObject,
bool isSavedObject)

try

{ . o
m_Description = Description;
m_Name = Name;
m_ID = ID;
m_IsHardObject = isHardObject;
m_IsSavedObject = isSavedObject;

catch (Exception ex)

{

Exception tmpEx = new Exception(*Erro de conversao de tipos
de dados", ex);

throw tmpEx;
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private void clear()

{
try
{
m_Description = "";
m_Name = ""';
m_ID = 0;
m_IsHardObject = false;
m_IsSavedObject = false;
catch (Exception ex)
{
Exception tmpEx = new Exception(Erro ao limpar objeto",
ex);
throw tmpEx;
}
b
private static List<TypeOfService> findAll(string clausulaWhere)
{
try
{
List<TypeOfService> alTypeOfServices = new
List<TypeOfService>();
string sql="";
DataTable dt = new DataTable();
sql = " SELECT ™ +
Description, Name, ID * +
" FROM " +
TypeOfService";
if(clausulaWhere 1= ")
{
sql = sql + " WHERE " + clausulaWhere;
3
OleDbCommand cmm = new OleDbCommand(sql,

DataBase.Connection);
OleDbDataAdapter da = new OleDbDataAdapter(cmm);
da.Fill(dt);

foreach (DataRow dr in dt.Rows)

{
TypeOfService obj = new TypeOfService();
obj.load(
Convert.ToString(dr["Description]),
Convert.ToString(dr["Name']),
Convert.ToUlnt32(dr["ID"]),
true, true);

alTypeOfServices.Add(obj);
return alTypeOfServices;

catch (Exception ex)

{
Exception tmpEx = new Exception(“Erro ao procurar objeto",
ex);
throw tmpEx;
¥
3
#endregion
b
3

2.17. A Classe TypeOfServiceDialog

using System;
using System.Collections.Generic;
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using System.ComponentModel ;
using System._Data;

using System.Drawing;

using System.Text;

using System._Windows.Forms;

using ObjectLibrary.ErrorHandler;
using ObjectLibrary.Communication;

namespace PackageAnalyzator

public partial class TypeOfServiceDialog : Form

{
private TypeOfService m_TypeOfService;
public TypeOfServiceDialog()
{
try
{
InitializeComponent();

catch (Exception ex)

throw new Exception(*Erro ao instanciar objeto.", ex);

3
}
private void TypeOfServiceDialog_Load(object sender, EventArgs e)
{
try
clear(Q);
FillListTypeOfServices();
catch (Exception ex)
{
ErrorHandlerDialog.ShowErroHandler(ref ex);
3
}
private void clear()
{
try
{ )
m_TypeOfService = null;
errorProvider.SetError(txtDescription, "");
errorProvider.SetError(txtName, ");
txtDescription.Text = "";
txtName.Text = "";
catch (Exception ex)
throw new Exception("Erro ao limpar Tipo de Servigo", ex);
}
¥
private void fillListTypeOfServices()
{
try

IstTypeOfServices.ltems.Clear();

IstTypeOfServices.DisplayMember = *Name';

List<TypeOfService> alTypeOfServices =
TypeOfService.findTypeOfServices();

foreach (TypeOfService obj in alTypeOfServices)

IstTypeOfServices. I'tems.Add(obj);

catch (Exception ex)

{
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throw new Exception("Erro ao listar Tipos de Servigo", ex);

3
}
private void btnNew_Click(object sender, EventArgs e)
{
try
clear();
catch (Exception ex)
ErrorHandlerDialog.ShowErroHandler(ref ex);
3
}

private void btnRefresh_Click(object sender, EventArgs e)
{
try
FillListTypeOfServices();

catch (Exception ex)

{
¥

ErrorHandlerDialog.ShowErroHandler(ref ex);

}

private void btnSave Click(object sender, EventArgs e)
{
try
‘o
if (fieldsvValidated(*""") == false)
return;

DialogResult dlgr =
MessageBox.Show(this, "Tem certeza que deseja salvar?",
"Atencao!",
MessageBoxButtons.YesNo,
MessageBoxlIcon.Question);

if (dlgr == DialogResult.No)
return;

save();
MessageBox.Show(this,
"Tipo de Servico salvo com sucesso!",
"Analizador",
MessageBoxButtons.OK,
MessageBoxlIcon. Information);

clear();
FTillListTypeOfServices();

catch (Exception ex)

ErrorHandlerDialog.ShowErroHandler(ref ex);

}
¥
private bool fieldsValidated(string nameField)
{
try
{
bool errorControl = true;
bool result = true;
return errorControl;
catch (Exception ex)
throw new Exception("Erro ao validar os dados do Tipo de Servigo.", ex);
¥
}

private void save()

{




228

try

if (n_TypeOfService == null)
m_TypeOfService = new TypeOfService();

m_TypeOfService_Name

= txtName.Text;
m_TypeOfService._Descripti

on = txtDescription.Text;

//1DbTransaction tran = DataBase.Connection.BeginTransaction();
try
{ )
m_TypeOfService.save();
//tran.Commit();
catch (Exception ex)

//tran.Rollback();
throw new Exception("Erro ao salvar Tipo de Servigo"™, ex);

}

catch (Exception ex)
throw new Exception("Erro ao salvar Tipo de Servigo", ex);

}

private void IstTypeOfServices_SelectedlndexChanged(object sender, EventArgs e)
{
try
if (IstTypeOfServices.Selectedltem != null)

m_TypeOfService = (TypeOfService)lstTypeOfServices.Selectedltem;
loadTypeOfService();

catch (Exception ex)

{
ErrorHandlerDialog.ShowErroHandler(ref ex);
¥
}
private void loadTypeOfService()
{
try
txtName.Text = m_TypeOfService.Name;
txtDescription.Text = m_TypeOfService.Description;
catch (Exception ex)
throw new Exception("Erro ao selecionar Tipo de Servico", ex);
¥
}
private void btnDel_Click(object sender, EventArgs e)
{
try
{

if (n_TypeOfService == null)

throw new Exception(*'Por favor selecione um item primeiro.");

}

DialogResult dlgr =
MessageBox.Show(this, "Tem certeza que deseja excluir?",
"Atencaol!",
MessageBoxButtons.YesNo,
MessageBoxlIcon.Question);
if (dlgr == DialogResult.No)
return;

delete();

MessageBox.Show(this,
"Tipo de Servigco excluido com sucesso!",
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"Analizador",
MessageBoxButtons.OK,
MessageBoxlIcon. Information);

FillListTypeOfServices();
clear();

catch (Exception ex)

{
ErrorHandlerDialog.ShowErroHandler(ref ex);
¥
}
private void delete()
{
try
{
//1DbTransaction tran = DataBase.Connection.BeginTransaction();
try
{ )
m_TypeOfService.remove();
//tran.Commit();
catch (Exception ex)
{
//tran.Rollback();
throw new Exception("Erro ao deletar Tipo de Servigo", ex);
ke
catch (Exception ex)
throw new Exception(“Erro ao deletar Tipo de Servigo", ex);
b
¥

private void Fields_Validating(object sender, CancelEventArgs e)

{
try

{
Control c = (Control)sender;
fieldsValidated(c.Name);

catch (Exception ex)

{
ErrorHandlerDialog.ShowErroHandler(ref ex);
3
}
private void Fields_Enter(object sender, EventArgs e)
{
try
Control c = (Control)sender;
errorProvider.SetError(c, "");
catch (Exception ex)
ErrorHandlerDialog.ShowErroHandler(ref ex);
3
}

namespace PackageAnalyzator
{
partial class TypeOfServiceDialog

{

/// <summary>

/// Required designer variable.

/// </summary>

private System.ComponentModel. IContainer components = null;

/// <summary>
/// Clean up any resources being used.
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/// </summary>

/// <param name="'disposing”>true if managed resources should be disposed;
otherwise, false.</param>

protected override void Dispose(bool disposing)

{
if (disposing && (components != null))
{
components.Dispose();
base.Dispose(disposing);
3

#region Windows Form Designer generated code

/// <summary>

/// Required method for Designer support - do not modify

/// the contents of this method with the code editor.

/// </summary>

private void InitializeComponent()

{
this.components = new System.ComponentModel.Container();
this.gpbEdit = new System.Windows.Forms.GroupBox();
this._IblDescription = new System.Windows.Forms.Label();
this.txtDescription = new System.Windows.Forms.TextBox();
this. IbIName new System.Windows.Forms.Label();
this.txtName = new System.Windows.Forms.TextBox();
this._btnSave new System.Windows.Forms.Button();
this.btnDel = new System.Windows.Forms.Button();
this.btnNew = new System.Windows.Forms.Button();
this.gpbList = new System.Windows.Forms.GroupBox();
this.IstTypeOfServices = new System_Windows.Forms.ListBox();
this.toolTip = new System.Windows.Forms.ToolTip(this.components);
this.errorProvider = new

System_Windows.Forms._ErrorProvider(this.components);

this._gpbEdit.SuspendLayout();
this.gpbList.SuspendLayout();

((System.ComponentModel . ISupportinitialize)(this.errorProvider)).Beginlnit();
this.SuspendLayout();
//
// gpbEdit
//

this._gpbEdit.Controls._Add(this.IblDescription);

this._gpbEdit.Controls._Add(this.txtDescription);

this.gpbEdit.Controls.Add(this.IbIName);

this.gpbEdit.Controls.Add(this.txtName);

this_gpbEdit.Font = new System.Drawing.Font(*'Microsoft Sans Serif",
8.25F, System.Drawing.FontStyle_.Bold, System.Drawing.GraphicsUnit.Point, ((byte)(0)));

this.gpbEdit.Location = new System.Drawing.Point(4, 199);

this.gpbEdit.Name = "gpbEdit";

this.gpbEdit.Size = new System.Drawing.Size(336, 126);

this._gpbEdit.Tablndex = 1;

this.gpbEdit.TabStop = false;

this.gpbEdit.Text = "Novo / Editar';

//

// 1blDescription

//

this.IblDescription.AutoSize = true;

this.IblDescription.Font = new System.Drawing.Font(*'Microsoft Sans

Serif", 8.25F, System.Drawing.FontStyle._Regular, System.Drawing.GraphicsUnit.Point,
((byte)(0)));
this.IblDescription.Location = new System.Drawing.Point(8, 66);
this.IblDescription.Name = "lIblDescription';
this.IblDescription.Size = new System.Drawing.Size(58, 13);
this.IblDescription.Tablndex = 2;

this.IblDescription.Text = "Descricgédo:";

//

// txtDescription

//

this.txtDescription.Font = new System.Drawing.Font(**Microsoft Sans

Serif", 8.25F, System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point,
((byte)(0)));
this.txtDescription.Location = new System.Drawing.Point(11, 82);
this.txtDescription.Multiline = true;
this.txtDescription.Name = "txtDescription';
this.txtDescription.Size = new System.Drawing.Size(317, 38);
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this.txtDescription.Tablndex = 3;
this.toolTip.SetToolTip(this.txtDescription, 'Cédigo do Banco na
compensacao');

this.txtDescription.Enter += new
System.EventHandler(this.Fields_Enter);

this.txtDescription.Validating += new
System.ComponentModel .CancelEventHandler(this.Fields_Validating);

//

// IblName

//

this.IbIName.AutoSize = true;

this.IbIName.Font = new System.Drawing.Font(*'Microsoft Sans Serif",
8.25F, System.Drawing.FontStyle._.Regular, System.Drawing.GraphicsUnit.Point,
((byte)(0)));

this.IbIName.Location = new System.Drawing.Point(8, 19);

this.IbIName.Name = "IblIName";

this_IbIName.Size = new System.Drawing.Size(38, 13);

this_.IbIName.Tablndex = 0O;

this_IbIName.Text = "Nome:"';

//

// txtName

//

this.txtName.Font = new System.Drawing.Font(*'Microsoft Sans Serif",
8.25F, System.Drawing.FontStyle._Regular, System.Drawing.GraphicsUnit.Point,
((byte)(0)));

this.txtName.Location = new System.Drawing.Point(9, 35);

this.txtName.MaxLength = 255;

this.txtName.Name = "txtName';

this.txtName.Size = new System.Drawing.Size(319, 20);

this.txtName.Tablndex = 1;

this.txtName.Enter += new System.EventHandler(this.Fields_Enter);

this.txtName.Validating += new
System.ComponentModel .CancelEventHandler(this.Fields_Validating);

//

// btnSave

//

this.btnSave.FlatStyle = System.Windows.Forms.FlatStyle.Popup;

this_btnSave.Font = new System.Drawing.Font(*'Microsoft Sans Serif",
8.25F, System.Drawing.FontStyle.Bold, System.Drawing.GraphicsUnit.Point, ((byte)(0)));

this.btnSave.ForeColor = System.Drawing.Color.MediumBlue;

this.btnSave. ImageAlign = System.Drawing.ContentAlignment.MiddleLeft;

this._btnSave.Location = new System.Drawing.Point(270, 331);

this.btnSave.Name = "btnSave';

this_btnSave.Size = new System.Drawing.Size(70, 24);

this_btnSave.Tablndex = 4;

this.btnSave.Text = "Salvar";

this.btnSave.TextAlign = System.Drawing.ContentAlignment.MiddleRight;

this_btnSave.Click += new System.EventHandler(this.btnSave_Click);

//

// btnDel

//

this_btnDel _.FlatStyle = System_Windows.Forms.FlatStyle.Popup;

this_.btnDel .Font = new System.Drawing.Font(*’'Microsoft Sans Serif",
8.25F, System.Drawing.FontStyle.Bold, System.Drawing.GraphicsUnit.Point, ((byte)(0)));

this.btnDel .ForeColor = System.Drawing.Color.Red;

this_btnDel . ImageAlign = System.Drawing.ContentAlignment_MiddleLeft;

this_btnDel .Location = new System.Drawing.Point(194, 331);

this.btnDel .Name = "btnDel";

this.btnDel.Size = new System.Drawing.Size(70, 24);

this_btnDel .Tablndex = 3;

this_btnDel .Text = "Excluir";

this.btnDel .TextAlign = System.Drawing.ContentAlignment.MiddleRight;

this.btnDel .Click += new System.EventHandler(this.btnDel_Click);

//

// btnNew

//

this.btnNew.FlatStyle = System.Windows.Forms.FlatStyle.Popup;
this.btnNew.Font = new System.Drawing.Font("Microsoft Sans Serif",

8.25F, System.Drawing.FontStyle.Bold, System.Drawing.GraphicsUnit.Point, ((byte)(0)));
this_btnNew.ForeColor = System.Drawing.Color.MediumBlue;
this.btnNew. ImageAlign = System.Drawing.ContentAlignment.MiddleLeft;
this_btnNew.Location = new System.Drawing.Point(119, 331);
this_btnNew.Name = "btnNew";
this_btnNew.Size = new System.Drawing.Size(69, 24);
this.btnNew.Tablndex = 2;
this.btnNew.Text = "Novo";




232

this.btnNew.TextAlign = System.Drawing.ContentAlignment.MiddleRight;
this_btnNew.Click += new System.EventHandler(this.btnNew_Click);

//

// gpbList

//

this._gpbList.Controls._Add(this.IstTypeOfServices);

this.gpbList.Font = new System.Drawing.Font(**Microsoft Sans Serif",
8.25F, System.Drawing.FontStyle.Bold, System.Drawing.GraphicsUnit.Point, ((byte)(0)));

this.gpbList.Location = new System.Drawing.Point(4, 7);

this.gpbList.Name = "gpbList";

this.gpbList.Size = new System.Drawing.Size(336, 189);

this.gpbList.Tablndex = 0;

this._gpbList.TabStop = false;

this._gpbList.Text = "Tipos de Servico Cadastrados:';

//

// l1stTypeOfServices

//

this.IstTypeOfServices.Font = new System.Drawing.Font('Microsoft Sans
Serif", 8.25F, System.Drawing.FontStyle._Regular, System.Drawing.GraphicsUnit.Point,
((byte)(0)));

this. IstTypeOfServices.Location = new System.Drawing.Point(9, 21);

this.IstTypeOfServices_Name = "IstTypeOfServices";

this.IstTypeOfServices.Size = new System.Drawing.Size(319, 160);

this.IstTypeOfServices.Sorted = true;

this. IstTypeOfServices.Tablndex = 0;

this.IstTypeOfServices.SelectedlndexChanged += new
System_EventHandler(this. IstTypeOfServices_SelectedlndexChanged);

//

// errorProvider

//

this._errorProvider.ContainerControl = this;

//

// TypeOfServiceDialog
//

this_AutoScaleDimensions = new System.Drawing.SizeF(6F, 13F);

this.AutoScaleMode = System.Windows.Forms.AutoScaleMode.Font;

this.ClientSize = new System.Drawing.Size(345, 367);

this._Controls._Add(this.btnSave);

this._Controls.Add(this.gpbEdit);

this.Controls.Add(this.gpbList);

this.Controls.Add(this.btnDel);

this.Controls.Add(this.btnNew);

this.FormBorderStyle = System.Windows.Forms.FormBorderStyle.Fixed3D;

this_MaximizeBox = false;

this_MinimizeBox = false;

this.Name = "TypeOfServiceDialog";

this.StartPosition =
System_Windows.Forms.FormStartPosition.CenterScreen;

this.Text = ""Cadastro de Tipo de Servico';

this.Load += new System.EventHandler(this.TypeOfServiceDialog Load);

this._gpbEdit.ResumeLayout(false);

this._gpbEdit.PerformLayout();

this.gpbList.ResumeLayout(false);

((System.ComponentModel . ISupportinitialize)(this.errorProvider)).EndInit();
this_ResumeLayout(false);

}

#endregion

private System.Windows.Forms.GroupBox gpbEdit;

private System.Windows.Forms.Button btnSave;

private System_Windows.Forms.Label IblDescription;
private System.Windows.Forms.TextBox txtDescription;
private System.Windows.Forms.Label IbIName;

private System.Windows.Forms.TextBox txtName;

private System.Windows.Forms.Button btnDel;

private System_Windows.Forms.Button btnNew;

private System.Windows.Forms.GroupBox gpbList;

private System.Windows.Forms.ListBox IstTypeOfServices;
private System.Windows.Forms.ToolTip toolTip;

private System_Windows.Forms_ErrorProvider errorProvider;
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3. O Programa Sniffer (Farejador)

3.1. A Classe Program

using System;
using System.Collections.Generic;
using System._Windows.Forms;

using ObjectLibrary;

namespace Sniffer
{
static class Program
{
/// <summary>
/// The main entry point for the application.
/// </summary>
[STAThread]
static void Main()

Application.EnableVisualStyles();
Application.SetCompatibleTextRenderingDefault(false);
Application.Run(new PackageSnifferDialog());
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Apéndice F — Procedimento para instalacdo do cliente NTP

Instalacao

Para instalar o programa Dimension 4 — cliente de NTP, siga os

seguintes passos:

1. Fazer o download da ferramenta a partir do seguinte site:

http://www.thinkman.com/dimension4

2. Proceder com a instalagdo da mesma.

3. Apés a instalacdo, sera preciso realizar alguns ajustes na configuragao.

Configuracéo

1. Execute o programa dimension4. O programa ira inicializar e ficara

minimizado na barra inferior préximo ao relégio do Windows.

2. Posicionando o mouse em cima do icone minimizado, clique o botao direito
do mouse e escolha a opgdo Open. Imediatamente, uma janela de titulo

Dimension 4 sera mostrada na tela.

3. A configuragao em si envolve os seguintes passos:
a. Remover todas as opg¢des de servidores NTP listados, alguns deles
nao disponibilizam mais o servico NTP e outros ndo podem ser

livremente acessados.

b. Adicionar na lista o seu servidor NTP local, para tal basta:
i. Clicar no botao Add
ii. Preencher o campo Server de acordo com os Servidores

listados no apéndice H.
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iii. Preencher o campo Location com alguma informagdo que
permita identificar o servidor, por exemplo: "Servidor NTP
Local"

iv. Escolher o SNTP como protocolo a ser usado

v. Clicar no botdo OK para efetivar a inclusao do servidor NTP

c. Clicar no botdo “Advanced”. Uma janela de titulo Dimension 4
Advanced. A janela Settings sera mostrada.
i. Na caixa de dialogo “Message Boxes” desabilitar as opgdes
“Display Errors” e “Display Syncronization”

ii. Clicar no botao OK

d. Na caixa de dialogo “How Often”, configurar de modo que a cada 30
minutos seja feita a sincronizagao.

e. Por dultimo, clicar no botdo “OK” e minimizar o programa. A
configuracdo default ja considera a execugdo automatica do

programa apés a reinicializagdo da maquina. (CAIS, 2000)
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Apéndice G — Lista de Servidores NTP no Brasil

1. ntp.cais.rp.br (200.144.121.33)
Location: Brazilian Research Network/Rede Nacional de Pesquisa (RNP)
Synchronization: NTP V4 Secondary (stratum 2), SunSparc10/Solaris
Service Area: Brazil
Access Policy: Open access to stratum 2 and stratum 3 NTP servers.
Please, send an e-mail to notify.
Contact: ntp-admin@cais.rnp.br

2. ntp1.pucpr.br (200.192.112.8)
Location: Pontificia Universidade Catolica do Parana
Synchronization: NTP V4 Secondary (stratum 2), SunSparc4/Solaris7
Service Area: Brazil
Access Policy:open access to stratum 2 servers. Please, send an e-mail
to notify.
Contact: ntp1@pucpr.br

3. ntp.pop-sc.rnp.br (200.135.0.3)
Location: PoP-SC/Brazilian Research Network (RNP)
Synchronization: NTP V 3.4y (stratum 2), AIX 4.3.1.0
Service Area: Brazil
Access Policy: Open access to stratum 2 and stratum 3 NTP servers.
Please, send an e-mail to notify.
Contact: ntp-admin@pop-sc.rnp.br

4. ntp.pop-rs.rnp.br (200.132.0.132)
Location: PoP-RS/Brazilian Research Network (RNP)
Synchronization: NTP V4 Secondary (stratum 2), SunSparc10/Solaris
Service Area: Brazil
Access Policy: Open access to stratum 2 and stratum 3 NTP servers.
Please, send an e-mail to notify.
Contact: ntp-admin@pop-rs.rnp.br

5. ntp.cert-rs.tche.br (200.132.0.157)
Location: CERT-RS/Rede Tche
Synchronization: NTP V4 Secondary (stratum 2), IBM RS6000/Aix
Service Area: Brazil
Access Policy: Open access to stratum 2 and stratum 3 NTP servers.
Please, send an e-mail to notify.
Contact: ntp-admin@pop-rs.rnp.br

6. ntp.pop-se.rnp.br (200.17.118.129)
Location: PoP-SE/Brazilian Research Network (RNP)
Synchronization: NTP Secondary (stratum 2), Cisco 2500/10S 11.0(22)
Service Area: Brazil
Access Policy: Open access to stratum 2 and stratum 3 NTP servers.


mailto:ntp-admin@cais.rnp.br
mailto:ntp1@pucpr.br
mailto:ntp-admin@pop-sc.rnp.br
mailto:ntp-admin@pop-rs.rnp.br
mailto:ntp-admin@pop-rs.rnp.br

10.

11.

12.
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Please, send an e-mail to notify.
Contact: ntp-admin@pop-se.rnp.br

ntp.pop-pi.rp.br (200.137.160.129)

Location: PoP-Pl/Brazilian Research Network (RNP)
Synchronization: NTP Secondary (stratum2), Cisco 2501/10S 11.0
Service Area : Brazil

Access Policy: Open access to stratum 2 and stratum 3 NTP servers.
Please, send an e-mail to notify.

Contact: ntp-admin@pop-pi.rnp.br

ntp.pop-am.rnp.br (200.129.156.2)

Location:PoP-AM/Brazilian Research Network (RNP)
Synchronization: NTP V4 secundario (stratum 2), Netfinity/Linux
Service Area: Brazil

Access Policy: Open access to stratum 2 and stratum 3 NTP servers.
Please, send an e-mail to notify.

Contact: ntp-admin@pop-am.rnp.br

ntp.puc-rio.br (139.82.34.11)

Location: Pontificia Universidade Catdlica do Rio de Janeiro
Synchronization: NTP V3 Secondary (stratum 2), Linux

Service Area: Brazil

Access Policy: Open access to stratum 2 NTP servers. Please, send an
e-mail to notify.

Contact: ntp-admin@puc-rio.br

ntp.pop-pe.rnp.br (200.133.0.35)

Location: PoP-PE/Brazilian Research Network (RNP)
Synchronization: NTP V4 Secondary (stratum 2),

AlX 4.3.2

Service Area: Brazil

Access Policy: Open access to stratum 2 and stratum 3 NTP servers.
Please, send an e-mail to notify.

Contact: ntp-admin@pop-pe.rnp.br

ntp.pop-ba.rnp.br (192.188.11.33)

Location: POP-BA/Brazilian Research Network (RNP)
Synchronization: NTP V4 Secondary (stratum 2), AlX 4.2.1

Service Area: Brazil

Access Policy: Open access to stratum 2 and stratum 3 NTP servers.
Please, send an e-mail to notify.

Contact: ntp-admin@pop-ba.rnp.br

ntp.pop-df.rnp.br (200.19.119.119)

Location: PoP-DF/Brazilian Research Network (RNP)
Syncronization: NTP V4 Secondary (stratum 2), FreeBSD/Unix
Service Area: Brazil

Access Policy: Open access to stratum 2 and stratum 3 NTP servers.
Please, send an e-mail to notify.

Contact: ntp-admin@pop-df.rnp.br



mailto:ntp-admin@pop-pi.rnp.br
mailto:ntp-admin@pop-am.rnp.br
mailto:ntp-admin@puc-rio.br
mailto:ntp-admin@pop-pe.rnp.br
mailto:ntp-admin@pop-ba.rnp.br
mailto:ntp-admin@pop-df.rnp.br
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14.

15.

16.

17.

18.

19.
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ntp.pop-rn.mp.br (200.137.0.41)

Location: PoP-RN/Brazilian Research Network (RNP)
Syncronization: NTP Secondary (stratum 2), Cisco 2500/10S 11.0(4)
Service Area: Brazil

Access Policy: Open access to stratum 2 and stratum 3 NTP servers.
Please, send an e-mail to notify.

Contact: ntp-admin@pop-rn.rnp.br

ntp.pop-pr.rmp.br (200.238.128.103)

Location: PoP-PR/Brazilian Research Network (RNP)
Synchronization: NTP V4 Secondary (stratum 2), Netfinity/Linux 2.2.14
Service Area: Brazil

Access Policy: Restrict access to stratum 2 and stratum 3 servers.
Please, send an e-mail to get access.

Contact: ntp-admin@pop-pr.rnp.br

ntp.pop-ce.rnp.br (200.129.0.35)

Location:PoP-CE/Brazilian Research Network (RNP)
Synchronization: NTP V4 Secondary (stratum 2), AIX 4.2.1.0

Service Area: Brazil

Access Policy: Open access to stratum 2 and stratum 3 NTP servers.
Please, send an e-mail to notify.

Contact: ntp-admin@pop-ce.rnp.br

ntp.pop-mg.rnp.br (200.131.1.21)

Location: POP-MG / Brazilian Research Network (RNP)
Synchronization: NTP Secondary (stratum 2), Cisco 7507/10S 12.0(14)
Service area: Brazil

Access Policy: Open access to stratum 2 and stratum 3 NTP servers.
Please, send an e-mail to notify.

Contact: ntp-admin@pop-mg.rnp.br

ntp.pop-al.rnp.br (200.17.117.130)

Location : POP-AL / Brazilian Research Network (RNP)
Synchronization: NTP V4 Secondary (stratum 2), IBM RS6000/AIX
Service Area : Brazil

Access Policy : Open access to stratum 2 and stratum 3 NTP servers
within Brazilian Research Network (RNP). Please, send an e-mail to
notify.

Contact : ntp-admin@pop-al.rnp.br

ntp.pop-es.rnp.br (200.137.65.132)

Location: POP-ES / Brazilian Research Network (RNP)
Synchronization: NTP V4 Secondary (stratum 2), AIX 4

Service Area: Brazil

Access Policy: Open access to stratum 2 and stratum 3 NTP servers.
Please, send an e-mail to get access.

Contact: ntp-admin@pop-es.rnp.br

ntp.pop-pa.rnp.br (200.129.132.130)
Location: POP-PA / Brazilian Research Network (RNP)


mailto:ntp-admin@pop-rn.rnp.br
mailto:ntp-admin@pop-pr.rnp.br
mailto:ntp-admin@pop-ce.rnp.br
mailto:ntp-admin@pop-mg.rnp.br
mailto:ntp-admin@pop-al.rnp.br
mailto:ntp-admin@pop-es.rnp.br
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23.

24.
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Synchronization: NTP V4 Secondary (stratum 2), Intel-x86/Linux
Service Area: Brazil

Access Policy: Open access to stratum 2 and stratum 3 NTP servers.
Please, send an e-mail to notify.

Contact: ntp-admin@pop-pa.rnp.br

ntp.pop-pb.rnp.br (200.129.64.130)

Location: POP-PB / Brazilian Research Network (RNP)
Synchronization: NTP V4 Secondary (stratum 2), IBM Netfinity/Linux
2.2.16

Service Area: Brazil

Access Policy: Open access to stratum 2 and stratum 3 NTP servers.
Please, send an e-mail to notify.

Contact: ntp-admin@pop-pb.rnp.br

ntp.pop-go.rnp.br (200.18.160.5)

Location: POP-GO / Brazilian Research Network (RNP)
Synchronization: NTP Secondary (stratum 2), Linux 2.2.18
Service area: Brazil

Access Policy: Restrict access to stratum 2 and stratum 3 servers.
Please, send an e-mail to get access.

Contact: ntp-admin@pop-go.rnp.br

ntp.pop-mt.rnp.br (200.17.60.221)

Location: POP-MT / Brazilian Research Network (RNP)
Synchronization: NTP V4 Secondary (stratum 2), Linux/Slackware
Service area: Brazil

Access Policy: Open access to stratum 2 and stratum 3 NTP servers.
Please, send an e-mail to notify.

Contact: ntp-admin@pop-mt.rnp.br

ntp.nc-rj.rp.br (200.17.63.121)

Location: Brazilian Research Network/Rede Nacional de Pesquisa (RNP)
Synchronization: NTP V4 Secondary (stratum 2), IBM PC
Server704/FreeBSD 4.3

Service Area: Brazil

Access Policy: Open access to NTP clients from NC-RJ.

Contact: ntp-admin@nc-rj.rnp.br

ntp.na-df.rnp.br (200.130.77.40)

Location: Nucleo de Apoio de Brasilia/Brazilian Research Network (RNP)
Synchronization: NTP V4 Secondary (stratum 2), FreeBsd 4.3.

Service Area: Brazil

Access Policy: Open access to NTP clients from NA-DF.

Contact: ntp-admin@na-df.rnp.br



mailto:ntp-admin@pop-pb.rnp.br
mailto:ntp-admin@pop-go.rnp.br
mailto:ntp-admin@pop-mt.rnp.br
mailto:ntp-admin@nc-rj.rnp.br
mailto:ntp-admin@na-df.rnp.br
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