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Purpose of ProjectPurpose of Project

§§ The project is to provide administrators andThe project is to provide administrators and
common users a web interface of thecommon users a web interface of the
upcoming Linux print server for the ECSupcoming Linux print server for the ECS
dept.dept.
–– Provide administrators a userProvide administrators a user--friendly onlinefriendly online

portal to execute operations like show status ofportal to execute operations like show status of
jobs on printers, view accounting or status logs,jobs on printers, view accounting or status logs,
configure the print server, prioritize printing orderconfigure the print server, prioritize printing order
of jobsof jobs

–– Provide regular users a userProvide regular users a user--friendly onlinefriendly online
interface to print a file, view the queue, their jobsinterface to print a file, view the queue, their jobs
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Methodology of Completing WebMethodology of Completing Web
InterfaceInterface

§§ Overall methodology: SoftwareOverall methodology: Software
Development CycleDevelopment Cycle
–– Requirements AnalysisRequirements Analysis
–– DesignDesign
–– ImplementationImplementation
–– TestingTesting
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Requirements AnalysisRequirements Analysis
§§ Use Case DiagramUse Case Diagram

–– Functional requirements of a system can be specifiedFunctional requirements of a system can be specified
with a pictorial representation such as a use casewith a pictorial representation such as a use case
diagram. *One for this system is presented next.diagram. *One for this system is presented next.

–– AA ““use caseuse case”” is the functional requirement.is the functional requirement.
–– AnAn ““actoractor”” is the user who would perform such use onis the user who would perform such use on

the system.the system.
§§ Use Case DescriptionsUse Case Descriptions

–– Written Qualitative Descriptions of a use caseWritten Qualitative Descriptions of a use case
§§ General System RequirementsGeneral System Requirements

–– UserUser--friendlinessfriendliness
–– Aesthetically pleasing lookAesthetically pleasing look
–– Accommodates most significant needs of theAccommodates most significant needs of the

administrator and common useradministrator and common user
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Design: First Step, TransformingDesign: First Step, Transforming
Requirements to a PlanRequirements to a Plan

§§ System Sequence DiagramsSystem Sequence Diagrams
–– Transforms Use Cases to UserTransforms Use Cases to User--SystemSystem

Interactions and Flow ControlInteractions and Flow Control
§§ Object Design: Java Class LayoutObject Design: Java Class Layout

–– GuidelinesGuidelines
§§ High Cohesion, meaning specializationHigh Cohesion, meaning specialization
§§ ModelModel--ViewView--Controller Design ParadigmController Design Paradigm
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System Sequence Diagram for Use Case:System Sequence Diagram for Use Case:
View Queue in Real TimeView Queue in Real Time
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Design: ModelDesign: Model--ViewView--ControllerController

§§ ModelModel--ViewView--Controller Design ConceptController Design Concept
–– ModelModel –– Represents the state and data ofRepresents the state and data of

applicationapplication
–– ControllerController –– Handles the events that affect theHandles the events that affect the

model or views, processes using the businessmodel or views, processes using the business
logic of applicationlogic of application

–– ViewView –– the display of all or portion of the data,the display of all or portion of the data,
what the user can see, e.g.., the web page withwhat the user can see, e.g.., the web page with
buttons, display boxesbuttons, display boxes
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Design: Object Design LayoutDesign: Object Design Layout

§§ CommandTrans: Controller Responsible forCommandTrans: Controller Responsible for
translating the request of the user into a Linuxtranslating the request of the user into a Linux
bash commandbash command

§§ CommExec: Model/Controller Responsible forCommExec: Model/Controller Responsible for
executing command and returning commandexecuting command and returning command
outputoutput

§§ CommView: View Responsible for providing viewCommView: View Responsible for providing view
of command outputof command output

§§ Genhtmlapplet: View and Processor responsibleGenhtmlapplet: View and Processor responsible
for providing a realfor providing a real--time view of a generaltime view of a general
commandcommand
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Design: Object Design LayoutDesign: Object Design Layout
(cont.)(cont.)

§§ Lpqhtmlapplet, lpqQueuehtmlapplet: extensionsLpqhtmlapplet, lpqQueuehtmlapplet: extensions
of genhtmlapplet responsible for view ofof genhtmlapplet responsible for view of

§§ Printer & Their No. of Jobs:Printer & Their No. of Jobs: ““lpqlpq ––sasa””
§§ Printer Queues:Printer Queues: ““lpqlpq””

§§ Genhtmlservlet: Controller responsible forGenhtmlservlet: Controller responsible for
providing genhtmlapplet with command outputproviding genhtmlapplet with command output

§§ Lpqhtmlservlet, lpqQueuehtmlservlet: extensionsLpqhtmlservlet, lpqQueuehtmlservlet: extensions
of genhtmlservlet responsible for providingof genhtmlservlet responsible for providing
command output ofcommand output of

§§ Printer & Their No. of Jobs:Printer & Their No. of Jobs: ““lpqlpq ––sasa””
§§ Printer Queues:Printer Queues: ““lpqlpq””
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Design: Web LayoutDesign: Web Layout
§§ Web Layout DesignWeb Layout Design

–– Web Layout follows from specifications. Must be UserWeb Layout follows from specifications. Must be User--
friendly and aesthetically pleasing.friendly and aesthetically pleasing.

–– Login Page for both portals come up by default if user isLogin Page for both portals come up by default if user is
not authenticated.not authenticated.

–– Admin WebAdmin Web
§§ Admin Home Page with a menu to the followingAdmin Home Page with a menu to the following
§§ Admin Logs and Status PageAdmin Logs and Status Page
§§ Queue and Job Admin PageQueue and Job Admin Page
§§ RealReal--time view of Printers & Their No. of Jobstime view of Printers & Their No. of Jobs

–– Common User WebCommon User Web
§§ Common User Home Page with a menu to the followingCommon User Home Page with a menu to the following
§§ Print Job Management Page for Common UserPrint Job Management Page for Common User
§§ RealReal--time view of Printer Queuestime view of Printer Queues
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ImplementationImplementation

§§ Installing and Configuring TomcatInstalling and Configuring Tomcat
–– Installed JDK 1.4.2, Servlet 2.3 classesInstalled JDK 1.4.2, Servlet 2.3 classes
–– Added servlet and Realm capibility inAdded servlet and Realm capibility in

configuration files: server.xml and web.xmlconfiguration files: server.xml and web.xml
§§ InstallingInstalling MySQLMySQL, creating database,, creating database,

loading test dataloading test data
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Implementation: ProgrammingImplementation: Programming
CommExecCommExec

§§ Runtime.getRuntime() returns the currentRuntime.getRuntime() returns the current
runtime object for that particular program.runtime object for that particular program.
–– Runtime runtime = Runtime.getRuntime();Runtime runtime = Runtime.getRuntime();

§§ Process p = runtime.exec(command)Process p = runtime.exec(command)
where command is a string.where command is a string.
This executes a command and returns theThis executes a command and returns the

process under which it is running.process under which it is running.
§§ To capture the command output, the inputTo capture the command output, the input

stream of the process associated with thestream of the process associated with the
command gives the command output.command gives the command output.
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Basic Outline of Program forBasic Outline of Program for
Command Output FetchingCommand Output Fetching

commExec(String command) {commExec(String command) {
Runtime runtime = Runtime.getRuntime();Runtime runtime = Runtime.getRuntime();
Process p = runtime.exec(command);Process p = runtime.exec(command);
BufferedReader in = new BufferedReader(newBufferedReader in = new BufferedReader(new

InputStreamReader(process.getInputStream()));InputStreamReader(process.getInputStream()));
String outputLine = null; LinkedList l = new LinkedList();String outputLine = null; LinkedList l = new LinkedList();
Do {Do {

outputLine = in.readLine();outputLine = in.readLine();
l.add(outputLine);l.add(outputLine);

} while (outputLine!=null);} while (outputLine!=null);
}}

*Use try/catch around all for IOExceptions*Use try/catch around all for IOExceptions

http://www.go2pdf.com


Implementation: CommView and itsImplementation: CommView and its
Approach to Format CommandApproach to Format Command

OutputsOutputs
§§ commgetbyLine(LinkedList l, booleancommgetbyLine(LinkedList l, boolean

formatdouble)formatdouble)
–– Returns a string with one or twoReturns a string with one or two ““<BR><BR>””

between each line stored as a element inbetween each line stored as a element in
LinkedListLinkedList
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Implementation: CommandTransImplementation: CommandTrans

§§ CommandTransCommandTrans
–– Depending on request, creates command string to sendDepending on request, creates command string to send

to commExec.exec(command);to commExec.exec(command);
–– Some print commands:Some print commands:

§§ LpcLpc ––a statusa status -- shows jobsshows jobs’’ status of all printersstatus of all printers
§§ lpclpc statusstatus printernameprintername –– shows jobsshows jobs’’ status of printerstatus of printer
§§ LprmLprm --PprinternamePprintername jobidjobid -- remove job from printerremove job from printer
§§ LpcLpc topqtopq printernameprintername jobidjobid –– move job on printer tomove job on printer to

top of queuetop of queue
§§ LpcLpc redirectredirect srcprintersrcprinter destprinterdestprinter –– redirect jobs to printerredirect jobs to printer
§§ LpqLpq ––sasa -- outputs short form of jobsoutputs short form of jobs’’ status for allstatus for all

printersprinters
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Implementation: AuthenticationImplementation: Authentication

§§ Implemented realms for the authentication ofImplemented realms for the authentication of
Users and Security Constraints, features thatUsers and Security Constraints, features that
Tomcat 5.0 offersTomcat 5.0 offers
–– AA RealmRealm is a "database" of usernames and passwordsis a "database" of usernames and passwords

as well as a list ofas well as a list of rolesroles associated with each valid userassociated with each valid user
for the use of authentication for a web application.for the use of authentication for a web application.

–– One can configure Tomcat to authenticate users at loginOne can configure Tomcat to authenticate users at login
and check given usernames/passwords against theand check given usernames/passwords against the
database via a realm.database via a realm.

–– Security constraints in Tomcat can be set to only allowSecurity constraints in Tomcat can be set to only allow
users with a particularusers with a particular rolerole to enter parts of or theto enter parts of or the
entirety of the web application.entirety of the web application.
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Testing and Final ProductTesting and Final Product
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Conclusions and FutureConclusions and Future
ResearchResearch

§§ Web Interface successfully serves toWeb Interface successfully serves to
provide common users and administratorsprovide common users and administrators
with the ability to view and manage printwith the ability to view and manage print
server.server.

§§ Future Research:Future Research:
–– Add menus and any remaining web pagesAdd menus and any remaining web pages
–– Iterations of improving the system, adding orIterations of improving the system, adding or

changing features to fit all userschanging features to fit all users’’ needsneeds
–– Adding further security, e.g., SSLAdding further security, e.g., SSL
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