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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)classthat 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 th&UI and theConsole, on one hand, and th&T T Pfs, on the other hand.

To makethe Control classmore general,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, whichis completelyRFC-compliantThe GenericURL class
is used by th€ontrol and theViews to transfer and display file system information.

The Filelnfo classacts as a data encapsulatiorunit, without any data
hiding, its missionbeingthat of allowing for the easytransferand queryof information
from theFileSystem to theViews and theControl.



The Open classhandlesthe open requestof the WebShell, hiding the
ugliness of system—-dependent program invocation fronCtmér ol.

The GUI andthe Console, aswell asthe HTTPfs, usehelperclassego
perform their required functionality. That is how the TablePanel, TreePanel,
Command, MRV, and theHTM L Par ser were created.
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(Class Diagram for the WebShell Project
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Product Constraints

The deadline of the product is March™1.8999.

The productis plannedto be ashardware-and software—independenas
possible.Sinceit is written in Java,it will be portableacrossplatforms,with the only
foreseeableestrictionbeingthe fact that externalapplicationsare spawnedn 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 waysto accesshe web pagesthrougha
standardshellinterface,anda GUl-basednterface.The GUI interfaceallowsthe userto
browsethe remoteweb page,usinga point—and-clickmetaphorThe WebShellenhances
the userexperienceby allowing externalapplicationto be executedvhenthe userneeds
to view a specificdatatype not handledby the shellitself. The programwill alsoallow
browsing the local file system.

Input

Theinputsto be WebShellare providethrougha dual hardwareinterface:
a keyboardanda mouse .The WebShelltakescommandg$rom the keyboard(from the set
cd, up, back,forward, Is, info, open,set,alias,andunalias)and executeshem, 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) the windowswill be updatedo reflectthe changen directorystructure Whena
userclicks on anentry in the tree,the currentdirectory is changedn both the GUI and
the console.Double clicking on anitem in the GUI, or typing the opencommandwith
and argument, will open the pre—defined handler application for that URL/file type.



Acceptance Criteria

The productis consideredeature—completandreadyto 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)

The ChangeDirectorynethodtakesa string asa parameter.lt changeshe
currentdirectoryto string pathandreturnsthe newabsolutepath,if it is valid. If thepath
is invalid an error messages returned. If pathis null then ChangeDirectorydoes
nothing.

Up

The Up methodchangeghe currentdirectoryto be the currentdirectory’s
parentandreturnsthe new absolutepath. If the currentdirectory doesnot havea parent
then Up returns an error message.

Back

The Back method changesthe current directory to be the previous
directoryasdeterminedy the MRV—queueandreturnsthe new absolutepath.If thereis
no previous directory then Back returns an error message.

Forward

The Forwardmethodchangeshe currentdirectoryto bethe nextdirectory
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 pathis null then ListDirectory returnsa list of the contentsof the current
directory. If pathis invalid or thereis no currentdirectorythenListDirectory returnsan
error message.

Info(String document)

The Info methodreturnsinformation aboutthe document. If documents
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 value of variableto value. If variableis invalid
thenvariablewill be addedto thelist of environmentvariables. If valueis null thenthe
variablewill beremoved. If variableandvalueare null 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)

The Alias methodcreatesandaliasfor acommandpame. If nameis null
or is alreadyan alias Alias returnsan error message.If valueis null Alias returnsan
error message.lf valueandnameare null Alias returnsa list of the currentaliasesand
their values.

Unalias(String name)

The Unaliasmethodremovesalias namefrom the aliastable. If Namis
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 alist of commandsvailableto the usersupportedoy the
Web Shellsconsole.The consoleis case—sensitiveahusthe commandsshouldbe typed,
as shown, in lowercase.Words in brackets,[], indicate what sort of argumentsthe
commandexpects.Argumentsshould not contain the brackets,[]. The following list
emphasizeshe input to the commandsthusits explanationof commandusageis some
whatabbreviatedPleaseconsultthe Web Shell requirementslocumentversionl.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
successfutompletionof the changedirectory operationthe new absolutepath with be
printed in the console.

up

The up commandchangeghe currentdirectoryto the currentdirectory’s
parent.Upon successfucompletionof the up operationthe new absolutepath with be
printed in the console.

back

The backcommandchangeghe currentdirectory to the previouscurrent
directory as determinedby the MRV—-queue.Upon successfukcompletionof the back
operation the new absolute path with be printed in the console.

forward

The forward commandchangeshe currentdirectory to the next current
directoryasdeterminedoy the MRV—-queue.Upon successfutompletionof 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.

Is [name]

The list directory commandlists the contentsof directory [name]in the
console. [name]may be arelative or 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 externalhelperapplicationto view the
file [name].

set [variable [value]]

The setcommandallows the userto changethe value of the environment
variables. [variable] cannotcontainwhite space[value] canbe enclosedn 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
guotesbut they are not part of [value]. If [name]and[value] are not definedthenthe
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 arelative path
.+ cd to an absolute path
cd to a null path
+ use the up command
. use the back command
+ use the forward command
Is a relative path
. Is an absolute path
+ Is 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 numberof commands,including the cd command. Use the back and
forward commandgo changedirectories. Changedirectoriesusingthe cd command.
Use the back and forward commands again.

- Executea numberof commandsincluding the cd command. Usethe up commando
changedirectories. Changedirectorieswith the cd command. Use the up command
again.

Alias acommand. Usethealias. Alias acommandwith the!$ symbol. Usethealias.
Alias several commandsconcatenatedvith 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.

The History classprovidesa UNIX-like commandhistory list to the Web
Shellconsole Throughthe consolea usercanbrowsethroughthe history list usingthe up
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 previouscommandn the history list. If
the useris atthe endof thethe history list it returnsthe lastentryin thelist. If thelist is
empty it returns nothing.

Next

The Next methodreturnsthe nextcommandn the history list. If the user
is at the beginningof the the history list it returnsthe nothing. If thelist 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

The SetLengthmethodsetsthe numberof commandshatwill be storedin
the historylist. If the newlengthis shorterthanthe old lengththe oldestcommandswill
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 anddownin thelist. Thenaddmoreitemsto list. Continuemoving up 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-Visited.ist queueusedby
the back and forward commands.

The Most RecentlyVisited queuecontainsa history of 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 then Back
returns an error message.

Forward

The Forwardmethodchangeshe currentdirectoryto bethe nextdirectory
andreturnsthe new absolutepath. If thereis no nextdirectorythen Forwardreturnsan
error message.

Add(String "directory")

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

SetLength

The SetLengthmethodsetsthe numberof directoriesthatwill be storedin
the MRV queue. If the new lengthis 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

The Sloth Classis the main classthat createsaninstanceof the GUI class
and an instance of the Console class.

Black Box Specification

Sloth startsthe 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 mustbe 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 afile asanargumentA window thatcontainsa GUI instanceanda
ConsoleinstanceThe usercanselecteitherof the viewsto makeit the activewindow.
Sloth will pass the input argument to the Control class.

« LaunchSlothwith a directoryasanargumentA window thatcontainsa GUI instance
anda Consoleinstance.The usercan selecteither of 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
ConsoleinstanceThe usercanselecteitherof the viewsto makeit the activewindow.
Sloth will pass the input argument to the Control class.

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

Terminatethe applicationwith Close:Whenthe drop down menuis selectedpne of
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

TreePaneleceivesa file or directoryasinput anddisplaysthe input asa
treewith theinput astheroot. A nodein thetreecanbeexpandedf it is adirectoryor 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 commandcan be files, directoriesand http addresseand TreePanelwill
createa graphicaltree. It canalsoreceivea commandto expanda nodein thetree.If a
nodeis selectedoy clicking on the nodewith the mouse,the nodeis expandedand this
informationis passedo the Control classin orderto updateotherviews. 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

Display Tree:Whena commando displaya treeis given, usethe input to graphically
display the given file and directory structure.

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

Closeanode:Whentheuserclicks on anexpandedode,closethe nodeto hideits file
and directory structure.

Passnull asa file or directory: Whena commandis receivedto updateor display a
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

TablePanereceivesa directory or http addressasinput and displaysthe
contentdn atable. Thetablecanbe sortedaccordingto the listed attributes.If afolder or
file is clicked on, Control is notified.

Input—Output

TablePanelreceivesa commandto display a list in its own panel. The
input from the commandcan be files, directoriesand http addresseand TablePanewill
createa graphicaltable. It can also sort the table accordingto the attributes(column
titles.) If a folder or file is clicked on, Control is notified.

Acceptance Criteria

TablePanemustbe ableto displaya list of files givena commandto do
so. It must be able to sort the files accordingto attributes.It must be able to notify
Controlwhenafile or folder is clickedupon.It mustbe ableto 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 afile.
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 commando displaya list is given, usethe input to graphically
list the given file and directory structure.

Sort the list: When the userclicks on an attribute of a file, the table will be sorted
accordingly.

Click on afile or folder: Whenafolder or afile is clicked upon,the Controlinstance
must be notified.

Passull asafile or directory:Whena commands 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 create TreePaneland TablePanelfrom the
Slothclass.It alsopassesmputsfrom Controlto TreePaneandTablePanellt alsopasses
inputs from TreePanel and TablePanel on to Control.
Input—Output

GUI passednputs from Control to TreePaneland TablePanel.lt also
passes inputs from TreePanel and TablePanel on to Control.

Acceptance Criteria

GUI classmustbe ableto passdataand commandsin both directions,to
Control, TreePaneland TablePanel.lt 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 TreePanelWhen Sloth commandshe creationof a TreePanelpnewill be



created.

- Createa TablePanelWhen Sloth commandghe creationof a TablePanelpnewill be
created.

- Pasgdataandcommands$rom Controlto TreePanelWhenControlwantsto passdata
or commands to a TreePanel, GUI will pass these to TreePanel.

« Passdataand commandsrom Control to TablePanelWhen Control wantsto pass
data or commands to a TablePanel, GUI will pass these to TablePanel.

« Passdataand commanddrom TreePaneto Control: When TreePanelwantsto pass
data or commands to a Control, GUI will pass these to Control.

- Pasgdataandcommanddrom TablePaneto Control: WhenTablePaneWwantsto 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.

The Control classmanageshe directorychangesswitchingfrom thelocal
to thewebfile systemandback.It doesso transparentlywithout the needfor the views
to know aboutthe filesystem,or the filesystemobjectto know aboutthe views. The
Control classalso handlesthe GUI modes,as well as providing the other classeswith
debuggingoutput capabilities. The Control class completely defineshow the product
interactswith the user,how the interfacecontrolsrespondto useraction,and how 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
Filelnfo

Class Open

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

The Openclassspawnsan externalapplicationasconfiguredin the MIME
type datafile. It readthat file, and createsa map of file typesand associatedhandler
applications.The way it executeghe viewersis donein a OS—dependentnanner(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 databaseannotbe 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

The FileSystemtype providesan interfacethat differentfile systemgsuch
as the local file system, and the web file system) must implement.

The FileSysteminterface specifiesthe minimal functionality neededto
accesgemotefile systemslt providesfor file namesJinks, file types,file sizes,aswell
as otherfile information. A file systemis a read—onlyresourcea "mirror" of the live
remote file system.

Input
* a URL the provides the root of the file system
» adirectory in the current tree rooted at the given URL

+ afile name

Output
+ alist of files in the directory
+ alist 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
Filelnfo



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 FileIinfo

Black Box Specification
This class organizes and encapsulates information about a single file.
FileInfo containsinformation on the file suchasfile name,file size,file
type, and other attributes available.
Input
* none

Output
* none

I/O Relationships
* none

Use Cases

* none

Scenarios
* Nnone

CRC Card
Class name:

Filelnfo
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 GenericURLcanbe modified usingrelative or absolutegpaths,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
+ afile 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,andreturnsthem one by one, for the WebShellto usein the displayed
information. The HTMLParseris a simple, non—-reentranparser,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
* arequest for the name of the view

Output
+ the name of the view

I/O Relationships

» the nameof the view mustbe uniqueinside the system.More specifically, the GUI
class must always return the string "GUI".

Use Cases
» get the View name
* refresh

Scenarios

e same as above

CRC Card
Class name:
View
Responsibilities:
refresh the view
provide the name of the view
Collaborators:
Control
FileSystem



