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CSC 308 Lectue Notes Week 10
Review of Milestone Delerables
Modeling Idioms

I. Milestone 8 -- see the handout.

A.
B.

Due11PM Tuesday 20 N@mber.
Thedeliverables are:

1. Requirementapdates

2. Prototype

Milestone 10 -- see the handout.

A.

Requirementanodel, and prototype updates.

B. Addsection on data storage and copy/paste requirements.

m©o o

Addsection on error conditions.
Add section on Non-Functional Requirements.

If necessaryadd Late Updates appendix and project-summary.html

Modeling idioms.

A.
B.

Thenext seeral items in the notes discuss common modeling forms, of use in one or more 308 projects.

Someof these topics were discussed in the modeling reviews during Week 7 labs.

. Authenticated access to stored data.
A.

Generaldea:

1. Userswith IDs and passwords on a particular data server are allowed access to the datayihéngi-
cate their identity properly.

2. Alogin operation performs the authentication, and if successfukdethe shared data, otherwise not.

3. Thislogin is defined as the only access to the data, i.e., the only operation tretdleé data from that
server as an output.

Usagein 308 could includes Grader access to SIS dastidol access to shared question bank, guest access
to an EClass lecture or CSTutor tutorial.

. Abasic example:

inmport java.util.Collection;

/**
A server has a list of authentic users and sone formof data. The gist of
authentication is that the login operation has a precondition that checks if
a user’s credentials are autthentic. |f so, the precondition succeeds ant the
|l ogin operation returns the server’s data. |f the user’'s credentials are not
authentic, then the login precondition fails, and no data are returned
*/
abstract class Server {
Col | ecti on<User Recor d> users;
Dat a dat a;

/**
* Login to this server to access its data. |f the user name and password
* exist on the server’s user list, then return the data, otherw se the
* operation fails via precondition failure
*/
/*@

requires
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\ Xi sts User Record user ; users.contains(user) ;
user.id. equal s(id) && user.password. equal s(password);
€ngyuPs. equal s(dat a);

@l
abstract Data login(String id, String password);
}

/**

* A UserRecord is an | D/ Password pair. A nore elaborate nodel could contain
* other user information such as authentication level, e.g., admn |evel

* versus plain user level. Al so, the nodel could specify security in the form
* of password encryption operations.
*/
abstract class UserRecord {
String id;
String password;
}
/**

* Data is a purely abstract class that represents the data stored on a server
* that becone accessible via |ogin.

*/

abstract class Data {}

V. Serial navigation through ordered collections.

A. Generaidea:
1. Asequence of items is modeled as a list, and a current position in the list.
2. Net/previous navigation is modeled as increment/decrement of the current position value.

B. Usagein 308 includes CSTutor pagewvigation, EClass slide m@ation and ay place where the user can
traverse with Next/Pre commands through a list of items.

C. Asimplified example:
inmport java.util.List;

| **

* A sequence of itens index from1l to itens.size(). The reason for indexing
* froml is to correspond to the typical user-level understanding of a
* sequence that’'s enuerated from1, not fromzero the way Java arrays and
* |lists are indexed.
*/
abstract class Sequence {
List<lten» itens;
int cur_item

/**
* Move to the next itemin the sequence if not at the last item
*/
/*@
requires cur_item< itens.size();
ensures cur_item==\old(cur_item + 1;
@/

abstract void next();

/**
* Move to the previous itemin the sequence if not at the first item
*/
/*@
requires cur_item> 1;
ensures cur_item==\old(cur_item - 1;
@/

abstract void prev();

| **
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* An itemin a sequence.
*/
abstract class Item{}

VI. HTML Content

A.

B.

C.

Generaidea:

1. HTML markup is modeled as tags and text interspersed.

2. Onlyas maw tags as are needec by a particular tool are modeled.

3. Thefull specification of HTML is refered to at a definirdisurce, in this case3. or g.

Usageof this kind of object model in 308 includes the HTML content in an EClass presentatiestTacl
test question, a CSTutor page.

Heres a $mplified model of HTML content:
inmport java.util.List;

/ *

HTML content consists of conmand tags and text, interspersed. It’'s
inmportant to note that this is a very abstract nodel of HTM. that focuses on
the specific aspects needed by a particular project, NOT all of HTM.. As
necessary, aspects of this nodel can site the full HTM. specification
defined by the WBC organi zation. At the tine of this witing, this spec is
* at <a href= "http://ww. w3.org/ TR htm 5/ semantics. htm". >

* http://ww. w3.org/ TR htm 5/ semantics. html </ a>.

*/
abstract class Htn Content {

Li st <TagAndVal ue> content;

* ok ok Ok % %

/**

* Render this into the format displayed to a user. See the <a href=

* "http://ww. w3.org/ TR html 5/ semantics. htm "> WBC </a> the for the full
* gspecification of howthis rendering is perforned.

*/

abstract RenderedHTM.Content display();

Cl ass TagAndVal ue has an enunerated tag value and string value. |If the tag
is TEXT, then the value holds a piece of plain text content that appears in
an HTM. docunent. |f the tag is sonething other than TEXT, then it
represents an HTM. command tag, of the formenclosed in angle brackets in an
HTML docunent. For non-TEXT tags, the string value as the conplete val ue of
* the HTM. command, including its argunents.

* ok ok k% %

*/
cl ass TagAndVal ue {
Tag tag;
String val ue;
}
/**
* The Tag enuneration consists of the tags that need to be nodeled for a
* particular tool's use of HTM.,, i.e., tags that the tool uses explicitly.
* For exanple, in EC ass these include standard HTM. |ist tags and others. In
* the TestTool and CSTutor, there may be other selected tags here, such as
* IM5 if the tool provides a user command to insert inages in the text of a
* test question or tutorial page.
*
*

~

enum Tag {
TEXT, TAGL, TAR, /* ... */
}

| **

* As defined by WBC at <a href= "http://ww. w3.org/ TR/ ht ml 5/ semantics. htm ". >
*/
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abstract class RenderedHTM.Content {}

VII. Recursive dject definitions.

A. Generaldea:
1. We havea rested structure that goes to an indefinite depth.
2. Thisis well modeled with a recuka cefinition.

B. Usagdn 308 includes the graded item hiergratnthe Grader project, the lecture topic hiergrchEClass.

C. Hereis a simplified example of a spreadsheet, with indefinitely nested columns:
inmport java.util.Collection;

/**
* A generic spreadsheet consists of rows.
*
/
abstract class SpreadSheet {
Col | ecti on<Spr eadSheet Row> r ows;

}
/**
* A row has a nunber and a collection of col ums.
*/
abstract class SpreadSheet Row {
int nunber;
Col | ecti on <Col umm> col umms;
}
/**
* A colum has a heading, sone data, and possibly subcol ums. Wen subcol ums
* are non-nil, the data is typically sonme conbi nati on of the subcolum data
* val ues, such as the sumif data val ues are nuneric.
*/

abstract class Colum {
String heading;
Dat a dat a;
Col | ecti on<Col utm> subCol umms;

}

/**

* \What ever kind of data can appear in spreadsheet cells.
*/

abstract class Data { /* ... */ }

VIIl. Wizards, and other strictly-ordered operation sequences.

A. Generaidea:
1. Theoperational model for a wizard-style interface is to require sequexg@liteon of the wizard steps.

2. Thiscan be modeled by having each step of the wizard be an operation that produces a unique output, that
is the required input to the next step.

B. Usagdn 308 is anywhere that a wizard-style Ul is presented to the user.
C. Heres a generic example:

/**
* Class Wzard has operations that nust be perfored in sequential steps.
* To enforce this sequential behavior, each wizard step takes a uni que type of

* intput and produces a uni que type of output.
*

* \Wen the types of the i/o objects are unique, then the requirenment that
* wizard step N nust follow step N1 is enforced by operation stepN being the
* only operation that accepts an input of type StepM nuslQuput

* | f output types thenselves are not unique type, or other operations can
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*
*
*

*

*/

produce the sanme type of object as an output, then adding an additi onal
conponent can nmeke it unique. |In addition, a postcondition on stepNM nusl

can set the conponent to a unique value that a precondition on stepN checks,

to ensure the data in fact come fromstep 1.

abstract class Wzard {

/**

* Performw zard step N, producing output to be given to wi zard step 2.
*/

abstract SteplCutput stepl(Stepllnput in);

/**

* Li ke stepl.

*/

abstract Step2CQutput step2(SteplQutput in);

/**

* Li ke stepl.

*/

abstract StepNQutput stepN(StepNm nuslQutput in);
}
abstract class Stepllnput { /* ... */ }
abstract class Step2lnput { /* ... */ }
abstract class StepNlnput { /* ... */ }
abstract class SteplQutput { /* ... */ }
abstract class Step2Qutput { /* ... */ }
abstract class StepNm nuslQutput { /* ... */ }
abstract class StepNoutput { /* ... */ }

IX. Undo/redo.
A. Generaidea:

1.
2.

B. Hereis an example of a simple onedtundo/redo model, defined in terms of a generic tool workspace and

Almostall user-oriented software these days has undo/redo commands.
A simple abstract model of undo/redo can be defined by saving a fulb€apy changed data whewner

a data-changing operation is performed.

Theundo operation then restores theeskdata.
Thiskind of model is almost walays too inefficient to implement directlsince it involves copying poten-

tially large amounts of data.

tional behavior.

a generic operation that changes tool data.

| **

*

*

*

*

*/

Cl ass Tool Workspace is sinplified data nodel for a tool workspace that
contains the main data on which the tool operates, a copy of the data for
undoi ng, and a copy for redoing. This nodel supports one-level undo/redo.
For multi-level undo, a list of undo data can be used.

abstract class Tool Workspace {

Tool Dat a dat a;
Tool Dat a undo_dat a;
Tool Dat a redo_dat a;

| **

* To perform sone tool operation, set the data of the output workspace to

* the new data, and the undo data of the output to the original data in the

* input workspace.
*/
/*@

ensures

. Themodel does heever precisely define the meaning of undo/redo, and as such is anothengogole
of where a model need not address algorithnficieficy issues, as long as it accurately defines opera-
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undo_dat a. equal s(\ol d(data)) &&
dat a. equal s(new_data) &&

redo_data == nul | ;
@l
abstract void sone_operation(Tool Data new _data);
/*
* |f some tool operation has been perforned that sets undo data in the
* wor kspace, then the effect of undo is to set workspace data to that
* undo data, otherw se undo has no effect. |n either case, the undo data
* of the output workspace is nil, thereby allowing only one |evel of
* undo/redo. |f undo data are used, then redo data are set to the
* original data in the input workspace, thereby enabling the redo
* operation.
*/
/*@
ensur es
undo_data == nul |
? data.equal s(\old(data)) &&
undo_data == null &&
redo_data == nul |
. data. equal s(\ol d(undo_data)) &&
undo_data == null &&

redo_dat a. equal s(\ ol d(data));
@l

abstract void undo();

/**

* \What ever data for which operations are undoabl e.
*/
abstract class ToolData { /* ... */ }

End of I diom Discussion; on now to Further Discussion of Overall Tool Modeling

X. Evolution of Calendar Tool object model.

A. Thetop-level Calendar Tool specification using modules.
1. Figurel is a UML packaging diagram for the modules in the Calendar Tool.
2. Your 308 projects can ta smilar modularization, as discussed in lab presentations and meetings.

B. Major Calendar Tool objects, first draft.
1. Figure2 is a WML diagram for the first draft Calendar Tool object model

2. Thismodel was devied from the initial requirements and represents the state of things around Milestone
6, when none of the formal pre- and postconditiong tieen formulated.

3. Also,the modularization is not yet well defined.

C. MajorCalendar Tool objects, second draft.
1. Figure3is a UML diagram for the second draft Calendar Tool object model.

2. Thismodel is a refinement of the first draft, based on the following activities:
a. Addinga module structure based on the topdecommand hierargh as shown in Figure 1.
b. Discovering missing model details when doing operation specs, including pre- and postconditions.
c. Discorering missing model details when refining the requirements scenarios; in particular:

3. Theobject model refinements disaed during operation refinement include the following:

a. Theneed for aPr evi ousSt at e component ofUser Wor kSpace, based on the specs for the
Undo operation.

b. The need forCl i pboar d, Sel ecti on, and Sel ecti onCont ext components, based on the
specs for th&di t module operations.

c. Theneed for aRequi r esSavi ng component ifJser Cal endar , based on specs for thé | e
module operations.

d. Theneed for thdRecur ri ngl d component oSchedul edl t em based on specs for the operations
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Figure 2 First-draft UML diagram for major Calendar Tool objects.
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Figure 3 Refined UML diagram for major Calendar Tool objects.
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that add and delete scheduled items.
e. MakingMeeting a subclass of appointment.

4. Theobject model refinements dis@ed during operation refinement include the following:

a. Theneed forCust onli st s andFi | t eri ng components fotJser Cal endar , based on wrk
done when refining the scenarios for the listing and filtering commands.

b. Moving theOpt i ons component from thélser Wor kspace to User Cal endar , based on refin-
ing the requirements to Y& alendar-specific options (rather thare@ll Calendar Tool options).

D. Specificatiordetails of theCal endar DB module, which contains the top+& Calendar Tool objects.

/****

*

L I T R

Mbdul e Cal endar DB defi nes the maj or database objects of the cal endar system
as well as the objects that define the underlying cal endar structure. The
core object of the cal endar systemis the UserCal endar, which is nodel ed as
a collection of scheduled itens. The cal endar structure of years, nonths,
weeks, and days is not directly nodeled in the UserCal endar. These
structures are conputed views that are derived fromthe underlying schedul ed
itemcollection. The operations in the View nodule are the ones that
conpute the these views.

/

inmport java.util.Collection;

/

* %

* The CalendarDB is the top-level object for the Cal endar Tool. The

* first conponent is the list of UserCalendars for all registered users.

* The next three conponents are the regi stered UserDB, the user G oupDB,

* and the LocationDB. The Options conmponent is the set of cal endar

* options common by default for all users, both registered and

* non-registered. The UserWrkSpace conponent is active cal endars upon

* which the current user is working.

*

* objects that are available for the user to view and edit. There is a <a
* href="../images/um .gif">draft UM di agranx/a> of the Cal endar Tool object
* hierarchy, of which CalendarDB is the topnpst object.

*/

abstract class Cal endarDB {

Col | ecti on<User Cal endar > cal endars;

User DB udb;
G oupDB gdb;
A obal Opti ons options;
}
/**
* A user calendar is naned, with its own set of options. It extends the
* Cal endar object, which contains the collection of scheduled itens.
*/

abstract class UserCal endar extends Cal endar {

String user Nane;
User Opti ons options;



