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Analyzing the functionality desiredin the WebShellproject,we cameup

with the following classes, each encapsulating independent amounts of information:

the  GUI class that hides all the details related to maintaining a tree and a list view

the Console class that hides all the details related to parsing, interpreting and

displaying commands and their output

the HTTPfs (HTTP File System) class that will make the web pageslook like

directories on the local file system

The main program(which is in the Sloth class)will createthe GUI and

the Console windows.Applying the Model−View−Controllerpattern,we cameup with

anotherclass,the Control class,that will coordinatethe actionsand data exchanges

between the GUI and the Console, on one hand, and the HTTPfs, on the other hand.

To makethe Control classmoregeneral,we imposeda genericinterface

on the GUI and on the Console, the View interface, that unifies and provides the

minimum of functionality and of type information.

Since the requirementschangedto include browsing of the local file

system,we similarly unified the HTTPfs and the Localfs under one interface, the

FileSystem interface.This FileSystem interfaceprovidesfunctionality to queryaboutthe

files and the file types existing in the current directory.

Becausewe were unsatisfiedwith the performanceand the inconsistent

functionality of the Javalibrary classjava.net.URL, we createdour own URL handling

class,calledGenericURL, which is completelyRFC−compliant.The GenericURL class

is used by the Control and the Views to transfer and display file system information.

The FileInfo classacts as a data encapsulationunit, without any data

hiding, its missionbeingthat of allowing for the easytransferandqueryof information

from the FileSystem to the Views and the Control.



The Open classhandlesthe open requestof the WebShell,hiding the

ugliness of system−dependent program invocation from the Control.

The GUI and the Console, as well as the HTTPfs, usehelperclassesto

perform their required functionality. That is how the TablePanel, TreePanel,

Command, MRV, and the HTMLParser were created.
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Product Constraints

The deadline of the product is March 18th, 1999.

The productis plannedto be ashardware−andsoftware−independentas
possible.Since it is written in Java,it will be portableacrossplatforms,with the only
foreseeablerestrictionbeingthe fact that externalapplicationsarespawnedin a system−
dependent manner.



Black Box Specification

The WebShellwill provide a new paradigmin web basedcomputing.It
allows access to a remote web page as if it were a local file system.

The WebShellwill provide two ways to accessthe web pages,througha
standardshell interface,anda GUI−basedinterface.TheGUI interfaceallowstheuserto
browsetheremotewebpage,usinga point−and−clickmetaphor.TheWebShellenhances
the userexperienceby allowing externalapplicationto be executedwhenthe userneeds
to view a specificdatatype not handledby the shell itself. The programwill alsoallow
browsing the local file system.

Input
The inputsto beWebShellareprovidethrougha dualhardwareinterface:

a keyboardanda mouse.TheWebShelltakescommandsfrom thekeyboard(from theset
cd, up, back,forward, ls, info, open,set,alias,andunalias)andexecutesthem,updating
the windows accordingly. Also, using the mouse, the user can browse the document tree.

Output
The output of the WebShell is two−fold: on one hand, the console window

provides limited output (information and error text), on the other hand, the GUI displays
a tree rooted at the current directory, and a list of files in the current directory.

Input/Output Functional Relationships
When a userentersa commandthat affectsthe display (cd, up, back,or

forward) thewindowswill beupdatedto reflectthechangein directorystructure.Whena
userclicks on an entry in the tree,the currentdirectory is changedin both the GUI and
the console.Doubleclicking on an item in the GUI, or typing the opencommandwith
and argument, will open the pre−defined handler application for that URL/file type.



Acceptance Criteria

Theproductis consideredfeature−completeandreadyto shipwhenall the
functionality describedabove is implementedin full, and all the (major) bugs are
eliminated.Usertestingof the productwill offer additionalfeedbackbeforeconsidering
the product completed.



Use Cases and Scenarios

The use cases and scenarios span from the specific use cases and scenarios
from the top−level classes Control, FileSystem, GUI, and Console.



Class Descriptions

Class  Command

Black Box Specification
The Commandclassprovidesthe functionality of the consolecommands

to the Web Shell console.

The Commandclassprovidesthe functionality of the consolecommands
to the Web Shell console.Certaincommandsare implementedentirely within this class
while others rely on calls to external modules like the history list.

Input−Output

The following is a list of public methods in the Command class.

ChangeDirectory(String path)

TheChangeDirectorymethodtakesa stringasa parameter.It changesthe
currentdirectoryto stringpathandreturnsthenewabsolutepath,if it is valid. If thepath
is invalid an error messageis returned. If path is null then ChangeDirectorydoes
nothing.

Up

TheUp methodchangesthecurrentdirectoryto be thecurrentdirectory’s
parentandreturnsthenew absolutepath. If thecurrentdirectorydoesnot havea parent
then Up returns an error message.

Back

The Back method changesthe current directory to be the previous
directoryasdeterminedby theMRV−queueandreturnsthenewabsolutepath.If thereis
no previous directory then Back returns an error message.

Forward

TheForwardmethodchangesthecurrentdirectoryto bethenextdirectory
asdeterminedby the MRV−queueandreturnsthe new absolutepath.If thereis no next
directory then Forward returns an error message.

ListDirectory(String path)

The ListDirectory methodreturnsa list of the contentsof the directory
path. If path is null then ListDirectory returns a list of the contentsof the current
directory. If pathis invalid or thereis no currentdirectorythenListDirectory returnsan
error message.

Info(String document)

The Info methodreturnsinformationaboutthe document. If documentis
null or invalid Info returns an error message.



Open(String document)

The Open method spawnsa helper app to view the document. If
document is null or invalid Open returns an error message.

Set(String variable, String value)

The Setmethodsetsthe valueof variableto value. If variableis invalid
thenvariablewill beaddedto the list of environmentvariables. If valueis null thenthe
variablewill be removed. If variableandvaluearenull thenSetwill returna listing of
the variables and their values.  If variable is null then Set will return an error message. 

Alias(String name, String value)

TheAlias methodcreatesandaliasfor a command,name. If nameis null
or is alreadyan alias Alias returnsan error message.If value is null Alias returnsan
error message.If valueandnamearenull Alias returnsa list of the currentaliasesand
their values.

Unalias(String name)

The Unaliasmethodremovesaliasnamefrom the aliastable. If Nam is
null of is not in the alias table Alias returns an error message.

Use Cases
, call ChangeDirectory with a relative path
, call ChangeDirectory with an absolute path
, call ChangeDirectory with a null path
, call the Up method
, call the Back method
, call the Forward method
, call ListDiretory with a relative path
, call ListDirectory with an absolute path
, call ListDirectory with a null path
, call Info with a relative path
, call Info with an absolute path
, call Info with a null path
, call Open with a relative path
, call Open with an absolute path
, call Open with a null path
, call Set with an existing variable and a value
, call Set with an non−existent variable and a value
, call Set with an non−existent variable and a null value



, call Set with an existing variable and a null value
, call Set with a null variable and null value
, call Alias with a name and a value
, call Alias with an already aliased name
, call Alias with a name with a !$ in the value
, call Unalias with an alias
, call Unalias with a non−existent alias
, call Unalias with a null alias

Scenarios
Same as those in the console class.

CRC
Class Name:

Command

Responsibilities:

Execute the commands passed in from the Console class

Return the output of the commands

Collaborates With Classes:

Console

Control

MRV

Class Console

Black Box Specification
The Consoleclassprovidesall textual I/O and navigationfor the Web

Shell product.

The Console class provides a command line UNIX−like console to the
user. Through the console a user can execute the commands detailed in the Web Shell
specification document version 1.1. Some commands provide feedback to the user via
text in the terminal window. The Console class also provides history features to the user.
By pressing the up or down arrows the user can navigate through the history list of
commands. Upon finding the command of her choice the user can then modify and/or
execute the command. The Console class also provides a number of environment
variables to the user. These variables, detailed in the Web Shell specification document
version 1.1, modify the output of commands and control the length of the history list.



Input−Output

Thefollowing is a list of commandsavailableto theusersupportedby the
Web Shellsconsole.The consoleis case−sensitive,thusthe commandsshouldbe typed,
as shown, in lowercase.Words in brackets,[], indicate what sort of argumentsthe
commandexpects.Argumentsshould not contain the brackets,[]. The following list
emphasizesthe input to the commands,thus its explanationof commandusageis some
whatabbreviated.Pleaseconsultthe WebShell requirementsdocumentversion1.1 for a
more detailed explanation of the commands operations.

cd [name]

The changedirectory commandtakes one argument,the name of the
directory to switch too. The directory namemay be an absoluteor relative path.Upon
successfulcompletionof the changedirectory operationthe new absolutepath with be
printed in the console.

up

The up commandchangesthe currentdirectory to the currentdirectory’s
parent.Upon successfulcompletionof the up operationthe new absolutepath with be
printed in the console.

back

The backcommandchangesthe currentdirectory to the previouscurrent
directory as determinedby the MRV−queue.Upon successfulcompletionof the back
operation the new absolute path with be printed in the console.

forward

The forward commandchangesthe currentdirectory to the next current
directoryasdeterminedby the MRV−queue.Uponsuccessfulcompletionof the forward
operationthe new absolutepathwith be printedin the console.If the forward operation
could not be completed an error message will be printed in the console.

ls [name]

The list directory commandlists the contentsof directory [name] in the
console. [name]maybe a relativeor absolutepath.If [name] is a plain file then[name]
is listed. If [name] is omitted then the contentsof the currentdirectory are listed. The
listing will denote the different types of files, directories and plain files.

info [name]

The info command lists the attributes of the file [name] in the console.

open [name]

The opencommandlaunchesan externalhelper applicationto view the
file [name].

set [variable [value]]

The setcommandallows the userto changethe valueof the environment
variables. [variable] cannotcontainwhite space.[value] canbe enclosedin quotesbut



they are not part of [value]. If [variable] and [value] are not defined then the set
command lists the environment variables and their values in the console.

alias [name [value]]

The aliascommandallows the userto setup aliasesfor a commandor a
commandsequence. [name] cannot contain white space.[value] can be enclosedin
quotesbut they are not part of [value]. If [name] and [value] arenot definedthen the
alias command lists the aliases and their values in the console.

unalias [name]

The unalias command allows the user to remove aliases from the alias
table.

Use Cases
, cd to a relative path
, cd to an absolute path
, cd to a null path
, use the up command
, use the back command
, use the forward command
, ls a relative path
, ls an absolute path
, ls with a null path
, info a relative path
, info an absolute path
, info a null path
, open a relative path
, open an absolute path
, open a null path
, set an existing variable to a value
, create a new variable
, create a new variable and set its value
, remove an existing variable
, list the existing variables and their values
, alias a name to a value
, alias an already aliased name
, alias a name with a !$ in the value



, unalias an alias
, unalias a non−existent alias
, unalias a null alias

Scenarios
, Executea number of commands,correctly and incorrectly. Use the history list.

Executea commandfrom the history list. Use the history list again. Executenew
commands.

, Executea number of commands,including the cd command. Use the back and
forward commandsto changedirectories. Changedirectoriesusingthe cd command.
Use the back and forward commands again.

, Executea numberof commands,including thecd command.Usetheup commandto
changedirectories. Changedirectorieswith the cd command. Usethe up command
again.

, Alias a command.Usethealias. Alias a commandwith the!$ symbol. Usethealias.
Alias several commandsconcatenatedwith the ;. Use the alias. Alias several
commands with the !$ symbol concatenated with the ;. Use the alias.

CRC
Class Name:

Console

Responsibilities:

Interpret the users commands

Print command output and error messages to the terminal.

Collaborates With Classes:

Command

Control

History

Class History

Black Box Specification
The History class provides a commandhistory list to the Web Shell

console.

TheHistory classprovidesa UNIX−like commandhistory list to the Web
Shellconsole.Throughtheconsolea usercanbrowsethroughthehistory list usingtheup
anddown arrows. Upon selectionof a previouscommanda userhasthe option to edit
the command or simply execute it "as is".



Input−Output

The following is a list of public methods in the History class.

Previous

The Previousmethodreturnsthe previouscommandin the history list. If
theuseris at theendof thethehistory list it returnsthe lastentry in the list. If the list is
empty it returns nothing.

Next

TheNext methodreturnsthenextcommandin thehistory list. If theuser
is at the beginningof the the history list it returnsthe nothing. If the list is empty it
returns nothing.

Add(String "command")

The Add methodadds"command"to the history list. If "command"is
null Add returns an error message.

SetLength

TheSetLengthmethodsetsthenumberof commandsthatwill bestoredin
thehistory list. If thenewlengthis shorterthantheold lengththeoldestcommandswill
be truncated from the list.

Use Cases
, Move up in the list
, Move down in the list
, Set the length
, Set the length with a negative number
, Set the length with a very large number
, Add items to the list
, Add a null item to the list

Scenarios
, Move up anddown in thelist. Thenaddmoreitemsto list. Continuemovingup and

down in the list.
, Move up to the top of the list.
, Move down to the bottom of the list.

CRC
Class Name:

History

Responsibilities:



Keep track of history list

Provide the means to navigate the list

Provide the means to add items to the list

Collaborates With Classes:

Console

Class MRV

Black Box Specification
The MRV classprovidesthe Most−Recently−VisitedList queueusedby

the back and forward commands.

TheMost RecentlyVisited queuecontainsa historyof the recentlyvisited
directories. The queue has a fixed length determinedby the environmentvariable
MRVSIZE.

Input−Output

The following is a list of public methods in the MRV class.

Back

The Back method changesthe current directory to be the previous
directory andreturnsthe new absolutepath.If thereis no previousdirectory thenBack
returns an error message.

Forward

TheForwardmethodchangesthecurrentdirectoryto bethenextdirectory
andreturnsthe new absolutepath.If thereis no next directory thenForwardreturnsan
error message.

Add(String "directory")

The Add methodadds"directory" to the MRV queue. If "directory" is
null Add returns an error message.

SetLength

TheSetLengthmethodsetsthenumberof directoriesthatwill bestoredin
the MRV queue. If the new length is shorterthan the old length the oldestdirectory
entries will be truncated from the list.

Use Cases
, Move back in the queue
, Move forward in the queue
, Set the length



, Set the length with a negative number
, Set the length with a very large number
, Add items to the queue
, Add a null item to the queue

Scenarios
Move forward and backwardin the queue. Add more items to the queue.Continue
moving in the queue.

Move forward to the beginning of the queue.

Move backward to the end of the queue.

CRC
Class Name:

Command

Responsibilities:

Keep track of the Most Recently Visited queue

Provide the means to navigate the queue

Provide the means to add items to the queue

Collaborates With Classes:

Command

Control

Class Sloth
TheSloth Classis themainclassthatcreatesan instanceof theGUI class

and an instance of the Console class.

Black Box Specification
Sloth starts the Web Shell with an optional argumentand createsan

instanceof the GUI classandan instanceof the Consolepanel.Sloth createsa window
listenerfor allowing the userto moveto a different panel.Sloth canterminatethe Web
Shell.

Input−Output

Upon starting the application,Sloth will take an argumentand passthe
argumentto the Control class.It will also display the GUI instancementionedin the
Black Box Specification.



Acceptance Criteria
Sloth must be able to display a GUI classinstanceand a Consoleclass

instancefor the user.It mustprovide the usera window listenerthat allows the userto
selectwhich view is active. It must be able to acceptan argumentupon launchof the
application. Sloth must be able to terminate the application.

Use Cases
, Launch Sloth with no argument.
, Launch Sloth with a file as an argument.
, Launch Sloth with a directory as an argument.
, Launch Sloth with an http address as an argument.
, Launch Sloth with an invalid file or directory name.
, Select the Tree view.
, Select the Table view.
, Select the Command Line view.
, Terminate the application using the drop down menu.
, Terminate the application using the X in the window

Scenarios
, Launch Sloth with no argument:A window that containsa GUI instanceand a

Console instance. The user can select either of the views to make it the active window.
, LaunchSlothwith a file asanargument:A window thatcontainsa GUI instanceanda

Consoleinstance.Theusercanselecteitherof theviewsto makeit theactivewindow.
Sloth will pass the input argument to the Control class.

, LaunchSlothwith a directoryasanargument:A window thatcontainsa GUI instance
anda Consoleinstance.The usercanselecteitherof the views to makeit the active
window. Sloth will pass the input argument to the Control class.

, Launch Sloth with an http address:A window that containsa GUI instanceand a
Consoleinstance.Theusercanselecteitherof theviewsto makeit theactivewindow.
Sloth will pass the input argument to the Control class.

, LaunchSlothwith aninvalid file or directory:A window thatcontainsa GUI instance
anda Consoleinstance.The usercanselecteitherof the views to makeit the active
window. Sloth will pass the input argument to the Control class.

, Terminatethe applicationwith Close:When the drop down menuis selected,oneof
the user choices is Close. When Close is selected, Sloth terminates the application.

, Terminatethe applicationwith X in the window: Whenthe userselectsthe X in the
upper right hand corner of the window, Sloth terminates the application.



CRC Card
Class Name:

Sloth

Responsibilities:

Creates an instance of the GUI class and an instance of the Console Class.

Provides a window listener to make active any of the three views.

Can take an argument upon startup and passes it to the Control class.

Terminates the application.

Collaborates with the following classes:

Control

GUI

Console

Class TreePanel
The TreePanel Class displays files, directories and http addresses

graphically as a tree.

Black Box Specification
TreePanelreceivesa file or directoryasinput anddisplaysthe input asa

treewith theinput astheroot. A nodein thetreecanbeexpandedif it is a directoryor an
http address with links. A node can be closed if already expanded.

Input−Output

TreePanelreceivesa commandto display a tree in its own panel.The
input from the commandcanbe files, directoriesandhttp addressesandTreePanelwill
createa graphicaltree.It canalsoreceivea commandto expanda nodein the tree.If a
nodeis selectedby clicking on the nodewith the mouse,the nodeis expandedand this
information is passedto the Control classin order to updateother views. If a nodethat
represents a file is selected, no expansion of the node is possible.

Acceptance Criteria
TreePanel must be able to display a tree given a command to do so. It

must be able to display the tree according to the file type associated with the command. It
must be able to expand nodes that represent directories and http addresses with links. It
must be able to close expanded nodes. When the tree is manipulated by the user, the
closing or expansion of a node is information that is passed to the Control class. It must
be able to handle invalid input such as null passed as a file or directory.



Use Cases
, Display a file as a root or node in a tree.
, Display a directory as a root or node in a tree.
, Display an http address as a root or node in a tree.
, Do nothing if a file is clicked on as a root or node in the tree.
, Expand a directory node if clicked on.
, Expand an http address node if clicked on and has links.
, Do nothing if a null file is given with an input command.

Scenarios
, DisplayTree:Whena commandto displaya treeis given,usetheinput to graphically

display the given file and directory structure.
, Expanda node:When the userclicks on an expandablenode,display the given file

and directory structure.
, Closea node:Whentheuserclickson anexpandednode,closethenodeto hideits file

and directory structure.
, Passnull asa file or directory: Whena commandis receivedto updateor displaya

tree and the input null, do nothing.

CRC Cards
Class Name:

TreePanel

Responsibilities:

Displays graphical tree.

TreePanel allows for the expansion of nodes.

( when they represent a directory or http address with links )

If nodes are expanded, the Control class is notified.

If an invalid file or directory is entered, an exception should be raised.

Collaborates with the following classes:

GUI

Control

Class TablePanel
The TablePanelClasslists the contentsof directoriesand http addresses

with links in a graphical table.



Black Box Specification
TablePanelreceivesa directory or http addressas input and displaysthe

contentsin a table.Thetablecanbesortedaccordingto thelistedattributes.If a folder or
file is clicked on, Control is notified.

Input−Output

TablePanelreceivesa commandto display a list in its own panel.The
input from thecommandcanbe files, directoriesandhttp addressesandTablePanelwill
createa graphical table. It can also sort the table accordingto the attributes(column
titles.) If a folder or file is clicked on, Control is notified.

Acceptance Criteria
TablePanelmustbe ableto displaya list of files given a commandto do

so. It must be able to sort the files accordingto attributes.It must be able to notify
Controlwhena file or folder is clickedupon.It mustbeableto handleinvalid input such
as null passed as a file or directory.

Use Cases
, Display a file as list.
, Display the contents of a directory as list of files and directories.
, Display an http address as a list of links and directories.
, Click on a file.
, Click on a folder.
, Sort table according to user chosen attributes.
, Do nothing if a null file is given with an input command.

Scenarios
, Display List: Whena commandto displaya list is given,usethe input to graphically

list the given file and directory structure.
, Sort the list: When the userclicks on an attributeof a file, the table will be sorted

accordingly.
, Click on a file or folder: Whena folder or a file is clickedupon,theControl instance

must be notified.
, Passnull asa file or directory:Whena commandis receivedto updateor displaya list

and the input null, do nothing.

CRC Cards
Class Name:

TablePanel



Responsibilities:

Displays graphical list.

Allows for the sorting of files and directories.

( according to the attribute selected by the user )

If a file or folder is clicked upon, notify the Control instance.

If an invalid file or directory is entered, an exception should be raised.

Collaborates with the following classes:

GUI

Control

Class GUI
The GUI Class creates instances of TreePanel and TablePanel.

Black Box Specification
GUI receivescommandsto createTreePaneland TablePanelfrom the

Slothclass.It alsopassesinputsfrom Control to TreePanelandTablePanel.It alsopasses
inputs from TreePanel and TablePanel on to Control.

Input−Output

GUI passesinputs from Control to TreePaneland TablePanel.It also
passes inputs from TreePanel and TablePanel on to Control.

Acceptance Criteria
GUI classmustbe ableto passdataandcommands,in both directions,to

Control, TreePaneland TablePanel.It also must be able to create TreePanelsand
TablePanels when commanded to do so from the Sloth class.

Use Cases
, Create a TreePanel.
, Create a TablePanel.
, Pass data and commands from Control to TreePanel.
, Pass data and commands from Control to TablePanel.
, Pass data and commands from TreePanel to Control.
, Pass data and commands from TablePanel to Control.

Scenarios
, Createa TreePanel:WhenSloth commandsthe creationof a TreePanel,onewill be



created.
, Createa TablePanel:WhenSloth commandsthecreationof a TablePanel,onewill be

created.
, Passdataandcommandsfrom Control to TreePanel:WhenControlwantsto passdata

or commands to a TreePanel, GUI will pass these to TreePanel.
, Passdataand commandsfrom Control to TablePanel:When Control wantsto pass

data or commands to a TablePanel, GUI will pass these to TablePanel.
, Passdataandcommandsfrom TreePanelto Control: WhenTreePanelwantsto pass

data or commands to a Control, GUI will pass these to Control.
, Passdataandcommandsfrom TablePanelto Control:WhenTablePanelwantsto pass

data or commands to a Control, GUI will pass these to Control.

CRC Cards
Class Name:

GUI

Responsibilities:

Create instances of TreePanel and TablePanel when Sloth dictates.

Pass data and commands to and from these panels and Control.

Collaborates with the following classes:

Sloth

TreePanel

TablePanel

Control

Class Control

Black Box Specification
Partof the Model−View−Controllerpattern,the Control classcoordinates

the actions and data updates among the views and the file system.

TheControlclassmanagesthedirectorychanges,switchingfrom thelocal
to the web file systemandback.It doesso transparently,without the needfor the views
to know about the filesystem,or the filesystemobject to know about the views. The
Control classalso handlesthe GUI modes,as well as providing the other classeswith
debuggingoutput capabilities.The Control classcompletelydefineshow the product
interactswith the user,how the interfacecontrolsrespondto useraction,andhow data
updates are performed. The Control class is the one that turns the GUI on and off.



Input-
the GUI mode (as set by the console, and possibly by other views)-
the sorting mode (as set by the console and/or the GUI)-
the new directory the user wants to change to (from console and/or GUI)-
the file the user wants to open in an external viewer

Output-
refresh messages to all of the views-
the file system object that contains information about the current directory/web site-
show/hide the GUI view

I/O Relationship-
when the GUI mode is changed, it performs the necessary show/hide action on the
GUI view-
when the sorting mode is changes, it refreshes the views-
when the directory changes, the views are refreshed and the file system object is
updated / changes appropriately-
when a file is open, the Control class spawns the external program and hands it the file
(downloaded a priori, if necessary)

Use Cases-
change directory-
change directory to an inexistent file/directory-
change directory from a file system to another file system-
run with no views-
set the GUI mode-
set the sorting mode-
open a file that has a handler application defined-
open a file that does not have a handler application defined

Scenarios-
change directory to a web site, retrieve the file system object, then open a file-
change directory to the local file system, retrieve the file system object, then open a
file-
change directory to a web site, retrieve the file system object, then change directory to
the local file system



CRC Card
Class name:

Control

Responsibilities:

refresh views

manage GUI mode

manage sorting mode

update file system object

open files

Collaborators:

FileSystem

GenericURL

Open

View

FileInfo

Class Open

Black Box Specification
It handles the opening of data viewers external to the WebShell.

TheOpenclassspawnsanexternalapplicationasconfiguredin theMIME
type datafile. It read that file, and createsa map of file typesand associatedhandler
applications.The way it executesthe viewersis donein a OS−dependentmanner(i.e.
Netscapewill be executedwith different argumentsdependingwhether we are in
Windows or in Unix).

Input-
the MIME database-
the URL/file name to open

Output-
exceptions

I/O Relationships-
it throwsan exceptionif the MIME databasecannotbe loaded,if the programcannot
be run, or if the program returns an error



Use Cases-
open a file that has a handler applications defined-
open a file that does not have a handler application defined

Scenarios-
create a correct database, start the WebShell, open a file-
create an incorrect databases, start the WebShell, open a file-
delete the MIME database, start the WebShell, open a file

CRC Card
Class name:

Open

Responsibilities:

load the MIME database

validate the MIME database

open an external application and hand it the URL/file name

Collaborators:

Control

Class FileSystem

Black Box Specification
TheFileSystemtypeprovidesan interfacethatdifferent file systems(such

as the local file system, and the web file system) must implement.

The FileSysteminterfacespecifiesthe minimal functionality neededto
accessremotefile systems.It providesfor file names,links, file types,file sizes,aswell
as other file information. A file systemis a read−onlyresource,a "mirror" of the live
remote file system.

Input-
a URL the provides the root of the file system-
a directory in the current tree rooted at the given URL-
a file name

Output-
a list of files in the directory-
a list of attributes for the file



-
local copy of the file

I/O Relationships-
when a directory listing is given, a list of file information entries is returned-
when a file name is given, a list of the file attributes is returned-
when a file name is given, the file is downloaded to the local file system

Use Cases-
connect to a remote file system-
connect to an inexistent remote file system-
list an existing directory-
list an inexistent directory-
query an existing file-
query an inexistent file-
make a local copy of an existing file-
make a local copy of an inexistent file

Scenarios-
connect to a remote file system, list files-
connect to an inexistent file system, list files-
connect to a remote file system, query inexistent file

CRC Card
Class name:

FileSystem

Responsibilities:

manage information extracted from the file system

( rooted at the given URL )

Collaborators:

Control

GenericURL

FileInfo



Class HTTPfs

Black Box Specification
HTTPfs is the web−based file system.

HTTPfs implements the FileSystem interface.

Input and Output

same as for the FileSystem interface

Use Cases
same as for the FileSystem interface

Scenarios
same as for the FileSystem interface

CRC Card
Class name:

HTTPfs

Responsibilities:

same as the FileSystem interface

Collaborators:

same as the FileSystem interface

HTMLParser

Class Localfs

Black Box Specification
Localfs is the web−based file system.

Localfs implements the FileSystem interface.

Input and Output

same as for the FileSystem interface

Use Cases
same as for the FileSystem interface

Scenarios
same as for the FileSystem interface



CRC Card
Class name:

Localfs

Responsibilities:

same as for the FileSystem interface

Collaborators:

same as for the FileSystem interface

Class FileInfo

Black Box Specification
This class organizes and encapsulates information about a single file.

FileInfo containsinformation on the file suchas file name,file size, file
type, and other attributes available.

Input-
none

Output-
none

I/O Relationships-
none

Use Cases-
none

Scenarios-
none

CRC Card
Class name:

FileInfo

Responsibilities:

store file attributes

Collaborators:

none



Class GenericURL

Black Box Specification
The GenericURL class implements URL handling policy given by the

IETF RFCs 1738 and 1808.

A GenericURLcanbemodifiedusingrelativeor absolutepaths,andthese
updates can change its meaning from web−based to local and vice−versa.

Input-
an absolute or relative path given as a string

Output-
a file system corresponding to that URL

I/O Relationships-
when the URL is updated and the file system is queried, the GenericURL creates a
new file system object appropriate to the new URL

Use Cases-
create a GenericURL for a web site-
create a GenericURL for a local directory-
update the GenericURL with a legal relative path-
update the GenericURL with an illegal relative path-
update the GenericURL with an absolute path-
retrieve the file system when the URL is set-
retrieve the file system when the URL is not set

Scenarios-
create a GenericURL, update it with a relative path-
create a GenericURL, update it with an absolute path-
create a GenericURL, update it with an absolute path, query file system

CRC Card
Class name:

GenericURL

Responsibilities:

manage URLs as specified in RFCs 1738 and 1808



allow relative and absolute updates

create file systems appropriate to the URL description

Collaborators:

HTTPfs

Localfs

Class HTMLParser

Black Box Specification
The HTMLParser extracts the directory information from the HTML code

of a web page, as defined in the WebShell requirements document v1.1.

The HTMLParserextractsthe lexemesthat composethe URL references
in a web page,and returnsthem one by one, for the WebShellto usein the displayed
information. The HTMLParseris a simple, non−reentrantparser,capableof extracting
the URLs efficiently.

Input-
a stream of characters, representing an HTML page

Output-
a URL stream, one per line

I/O Relationships-
the URL stream must contain all and only the URLs from the input HTML data

Use Cases-
provide as input HTML pages of various length-
provide as input some non−HTML data

Scenarios-
due to limited capabilities, the Scenarios are identical to the Use Cases

CRC Card
Class name:

HTMLParser

Responsibilities:

extract all the URLs from input HTML stream

Collaborators:



none

Class View

Black Box Specification
The View classis an abstractclass(an interface).It providesa standard

interface, the same way the FileSystem interface does.

The View interface defines the functionality available in a View,
specifically functions to refresh the display, and functions to identify the view.

Input-
the refresh event-
a request for the name of the view

Output-
the name of the view

I/O Relationships-
the nameof the view must be uniqueinside the system.More specifically, the GUI
class must always return the string "GUI".

Use Cases-
get the View name-
refresh

Scenarios-
same as above

CRC Card
Class name:

View

Responsibilities:

refresh the view

provide the name of the view

Collaborators:

Control

FileSystem


