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1 Introduction

The RLF is a knowledge-based system, developed by Paramax with support by the STARS
program, whose primary application has been the design, implementation, and deployment
of domain-specific reuse library systems. A reuse library supports software engineers by
enabling them to quickly locate software assets (e.g. requirements, designs, code modules,
test plans etc.) that can be of use in their construction of a software system.

What is the RLF?

"* RLF stands for Reuse Library Framework.

Slide 1 * The RLF is a system, written in Ada, that enables the

creation of knowledge-based systems.

"* In particular, the RLF has been applied to the

creation of domain-specific reuse libraries.

A domain is an application area, typically the one of immediate relevance to the software en-
gineer, and a domain model is a machine representation of information about the application-
area and the library assets available for the application area. The model can contain general
domain information along with data about the form, fit, and function of the available library
assets.

This is an initial version of an RLF end-user training package. This package complements
training packages that cover RLF Modeling and Administration. The purpose of this package
is to provide an orientation for new RLF users - those who are working with RLF applica-
tions in general and with the RLF Graphical Browser (GB) library interface in particular.
This package does not assume that its audience is already familiar with the RLF and is
meant to provide a general introduction to its use. The RLF User's Manual provides a more
comprehensive view of RLF utilization than is presented here and persons requiring informa-
tion beyond the perspective provided in this package should consult this manual. However,
the audience is expected to have a general understanding of the UNIX operating system and
operating within the X Window System. If X Window System experience is lacking, the
prospective RLF user should identify a local source of expertise in this area.

This orientation follows the organization of the RLF User's Manual which is part of the RLF
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v4.1 release. The orientation follows the following general outline.

Orientation Outline

"* Introduction

"* RLF Background

Slide 2
"* RLF GB Modes of Operation

"* Context Sensitive Menus

"* RLF Usage Tips

"* Tailoring the RLF GB

The material in this orientation supports a portion of a domain-specific, reuse-based, process-
driven approach to system engineering that is the cornerstone of the STARS program. This
approach is embodied in the STARS Conceptual Framework for Reuse Processes (CFRP)
shown on SLIDE 3.

.....iiiiiiiiJ......................

.............:: ................. ........ ..... :....................
Mare t.......
Forces.. ....

.. ................ .A ssetsc ~~~m e.. .i:ii~iiiii: .... . ........:::::::
., ... ........ ........... ..........

Contexta ......

ment of assetsstoedwthi thsssem.n...n-srisms iklocendwt

.............................. ::::::::::::..:.::.::....:..:
::l:id:e::::3:::*::::: :::::" , .. ....... .... S.yst,..e.ms..

E x is tin g a . ::•:: ........... X::: . ..:.:.:.:.::.:.:.:.:.::.:.:.:.:.:

the utilization of assets ;,hat are modeled and stored within a library structure.
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SLIDE 4 breaks out the Utilize activity on the CFRP. A well-developed and presented RLF
model helps the user accomplish the first three of the tasks shown on the slide.

Slide 4 A

\\ Asset Ideapiratin-

\o~r SysemN-es of.".Syte

Derneir-Spesifi I" Asset seecto Asset
Assets htnd Descripbions \b w

t bh gset Taifori c a Feedback

x % with A•ppHk fimn __

2 RLF Background

SLIDE 5 provides an outline of some basic RLF fundamentals that an RLF user should be
familiar with. RLF's approach to managing a reuse library is based on the principle that
a highly-structured reuse library will be easier to browse and understand. The structure of
an RLF library is provided by a knowledge network wh~ich not only classifies the assets in
the library in a hierarchy from general to most specific, but also describes the relationships

between assets and the part they may play in the composition of a larger system.
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RLF Fundamentals

* Domain Model approach

* RLF concepts

- categories
Slide 5

- objects

- relationships

- attributes

- actions

* Inferencing

When an RLF library model which describes this knowledge network is constructed, the first
step is to identify the area common to all the assets to be available in the reuse library. A
domain-specific approach is summarized on SLIDE 6. Additional information on modeling
a reuse library with the RLF is given in the RLF Modeler's Manual and the Modeling
Orientation Package.

Domain Model approach

* Domain is an application area

* Domain Analysis produies knowledge about Domain

Slide 6 * Encoding knowledge leads to Domain Model

"* RLF knowledge-base capabilities used to represent

model

"* Knowledge-Based approach leads to improved user

effectiveness
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The "domain model" is the final product of domain modeling. By capturing the domain
model of the reusable assets in the library as an RLF knowledge network, the level of under-
standing of the assets in the library increases significantly. This in turn improves the chances
that an asset extracted from the RLF library will be immediately useful to the library user.
The key to effective reuse is to minimize the time taken to find and retrieve the asset to be
reused, and to increase the chances that the asset can be reused without much alteration.
The domain model approach ensures that there is enough information in the library structure
to meet these goals.

Before discussing RLF concepts further, a brief look at the graphical notation used by the
RLF GB for some of these concepts is shown on the next slide. The figure shows a category
with three subcategories with one of the categories containing three objects.

RLF GB Graphical Symbols

U-

Slide 7 dg

O.•t 1 m8dmwa"ud

SLIDE 8 summarizes the important features of model categories.
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Categories

"* general descriptions of a kind of thing

"* classify what a thing is
Slide 8

"* arranged in an inheritance hierarchy called a

specialization hierarchy

"* relationships inherited along specialization hierarchy

"* most general category occurs at root of the model

Objects are all members of categories and are distinguished by the relationships they have
as a result of their location in the specialization hierarchy. SLIDE 9 summarizes some key
properties of objects.

Objects

"* actual things instead of classifications of things

"* associated with the most appropriate category (or categories)
Slide 9 which describe them

"* reusable assets are objects which are identified through

attributes as well as category relationships which are
"instantiated" for the asset

"* objects are said to "individuate" the containing category

Categories and objects are distinguished primarily through the relationships and attributes
which they possess. SLIDE 10 describes some basic properties of relationships in the RLF.
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Relationships

"* describe features of categories and objects

"* express associations between different categories or objects

"* are inherited by categories or objects below that category in the

Slide 10 hierarchy at which they are defined

"* have a name, an owner, a type and a cardinality

"* can be restricted by type or by cardinality when inherited (but never

generalized)

"* object relationships "fill" corresponding relationships defined

between corresponding categories

The next slide gives an actual RLF GB graphical view of relationships between categories and
relationships between objects. In the second figure, an object in the Binary Search class is
shown along with the filled relationships for each of the relationships defined for that class.
Each relationship is instantiated with a target object which is a member of the category
corresponding to the type of the relationship. The example also shows that cardinalities of
relationships can also be restricted when they are filled.
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Category Relationships
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Slide 11
Object Relationships
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RLF attributes are used to annotate categories and objects with static information that
provides additional data about them. Attributes are the means by which actual file contents
are attached to reusable assets which are modeled as objects in an RLF model. SLIDE 12
illustrates some features of attributes.
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Attributes

* can be integers, strings of characters, or files

e have names so they can be referenced and used by

Slide 12 RLF actions

* file attributes can be viewed, extracted, or otherwise

manipulated

* attributes are not inherited -- they must defined at

each category or object where they are useful

Actions let the user process categories and objects and permit access to system and library
resources within a context appropriate to specific categories and objects. The context for
these actions is provided by RLF attributes. Actions are summarized in SLIDE 13. Action
definition is covered in both the Administrator's and Modeler's orientation packages.
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Actions

"* provide library users with appropriate system and library services

"* basis for asset viewing and extraction

"* defined within model definition language -- sample Action sub-model

provided in RLF distribution

"* implemented as system calls, or internal Ada procedures

Slide 13 * inherited like relationships

"* have names, an action category, a list of action targets, and a list of

action agents

"* targets reference attributes which provide input for the action

"* agents reference attributes which can affect how the action is performed

"* can be privileged which means they are unavailable through the RLF GB

(restricted to administrative use)

"* can be restricted at subcategories or lower level objects

Finally, RLF models can make use of a special, built-in action called inferencing. This
capability has been used primarily to direct a user browsing an RLF model and to provide
that user with advice about the model in a context-dependent, goal-oriented fashion. The
user's responses to inferencing-induced questions lead the user to categories and objects
within the model that are expected to meet user needs as these are elicited during the
inferencing process. An inferencing action is labeled "Advice" on an RLF Pop-Up menu
when a selected category or object is equipped with such an inferencer option. SLIDE 14
describes some inferencing features.
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Library Inferencers

* defined in special-purpose RLF language

e attached only to modeler-specified categories or objects

Slide 14 * ask the user questions about the user's needs and intentions

e based on responses, make deductions about model locations

and contents that are of interest to the user

e can focus user to specific category or object

* are distributed over a model and can invoke and exchange

information with each other

3 RLF GB Modes of Operation

The "feel" of an RLF application is dependent on the user interface of that application and
on the capabilities of the workstation or terminal being used to interact with the application.
The information in this training package is primarily geared to Sun workstation-equipped
users who are running the X Window System, Release 4 (or greater).

Using the RLF

"* RLF applications separate their user interface from their

underlying knowledge bases.

"* Both textual and graphical interfaces are provided to
Slide 15

support users with different interface capabilities.

"* The RLF graphical library interface is called the RLF GB

-- it requires an X11 R4 Window System end user

environment.

"* The next group of slides will survey using this interface.
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6 A library application end-user invokes the application from an X windows terminal shell and
is greeted by a menu panel that is used to select the library model to be accessed.

First Level RLF User View

After selecting the library through a pop-up menu, the RLF
GB User sees the screen shown on the next slide.

IN .'- ew

Main Menu

Select a Library th

Slide 16 Ada Benchmarks EL1
Adaixt
Anti-Sub Warfare
ASSIET
Astronomy
C31
CARDS
Mammals
Satellite Software
ISoftware Components
ISort and Search

SLIDE 17 shows an RLF screen which gives a graphical layout of the basic underlying
network model for the library.

Molaer view type librely name lerveloatview topologyaldbpley

v LF uorarr .CWZI Vpciman iw of on 06 Salanda Alofthlhn j Level S of 5

commend be 5 Maa aLibary I~ ratrview EmVIDA vie Senarc To-pakgy Qj

vertical ectollber

concept node 
;w .r.eft

concep neme A~a.Mb-

are m~w

Slide 17 thumb

root no~de
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graph display Sw

Winlow

houlibontel
ecro lber Ml
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The main user options for using this graphical view are contained in pull-down menus at
the top of the screen (e.g. Filter View, Navigate view etc.). The next few slides survey the
options available from these menus.

To provide more immediate indication to the user about the resources available at a given
model category or object, the basic box icon can be marked with either an exclamation point
or a question mark. The meanings of these marks is summarized on the following slide.

Node Markings

Cat~gmy Node with anAction

S� !? caUgM Node wih an

Slide 18 Aon and an Idwo

Objuct Nods wfit an Action

!? •b.dNod. w.Mi an...w

Aion oW on

Many of the menus include cascading submenus. The presence of these submenus is indicated
by a rightward-pointing triangle as shown on the next slide.
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Recognizing Submenus

iAn arrowhead pointing to the right)
indicates a ebmenu.

Category: Quicksort

Slide 19 Navigate L...

Perform Action t

Advice
Suppress

Display Relationships Graphically

Display Relationships Textually

Drop-Down menus emerge whenever one of the commands in the menu bar is selected with
the mouse. For example, selecting the Filter View command allows the user to tailor the
current view to restrict (or unrestrict) the information that is displayed there. If the user
selects N-Level View, then a Pop-Up dialog box appears in which the user types how many
levels of the current model should be displayed. The next slide shows the appearance of the
Drop-Down menu and the result of selecting a 2-level display.
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Selecting Filter View

RLF Lbrary: Specialization View or Sort and

Select a Library Filter View Na v iew
Top-Level View
Second-Level View

Sld,0N-Lavel View
SuWMppreSS ObjectS
Unsuppress Objects
Unsuppress All Efnfs

2-Level Display
Slide 20 RU UWY SWtM ~ 506an1S~ AIWMhU (LAWN 2Of)

50Iea a Lsswy IMaer VI Nastam Vi Uwd Topny QI

Ae -W

lumg

SLIDE 21 shows the options available under the Navigate View command. The last option
scrolls the view so that the root node of the model is clearly visible. The first node provides
access to a list of nodes which the user has recently visited in the current session. These
nodes are marked with an S if the user has visited the node in the usual browser view or an
R if the user has visited the node in a graphical relationship view. Both relationship and
specialization views may be on a user's display simultaneously (although one may be hiding
(parts of) the other). The effect of choosing Node History is shown on the next slide.
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Simple Navigation
ýýWf~1. vAB flc

3ecialization view of sort and Search Algorith
Slde21Filter View Navigate View ISearch

Node History_#
Go To aNodeDit
Go To Root Node

Node History Menu
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Node Selection Dialog

F Enter Node Name:
ýnod4

Slide 23

Failed Node Request[ G Node foobar Invalid. Please try again.

If a user wishes to locate categories or objects within the library, the search command is
available from the command bar. If the user selects this option, a dialog box similar to
the one shown in SLIDE 23 appears. The user enters at least three characters which are
likely to be contained in the name of the node being searched for. After closing the dialog
box, a list window similar to that shown in SLIDE 24 appears which holds the names of
nodes containing the entered string. To visit a node from the list, the user selects the name
and presses the APPLY button with the mouse. To erase the current selection, the user
hits the RESET button. To cancel the search, the user hits the CANCEL button. If no
node names contain the entered substring, a failure alert similar to that shown in SLIDE 23
appears.
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Search by Substring

In this example, a user is searching for nodes containing
,sea'. The list holds all nodes containing this string

Search List Selections:
Boyer-Moore Search

Slide 24 Straight Search
Linear Search
Nested Search

K M P Search
Example Binary Search
Search Algorithms
Table Search

APPLY ICANCEL

In a large model, it is helpful to see in a context surrounding the portion of the model that
is currently within the main graphical view. The topology menu option provides a birds-eye
view of a larger portion of the model (see SLIDE 25). The user can make large-scale moves
in the model by pressing the mouse button on a location within the condensed view.

RLF Lbrary: 3.climialan View of Sls and lWch Algiarlthmn (Lvel = 5 of 5

Saebct a Library Minor Viw NeWigmeVie lI d 7.. I OROO t1
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\ t.r• - View, of ahn model in ..

~window.J

_ II

Slide 25 r.The highU0mP am
idonavIgation

window.
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Finally, the user can select the Quit command. The options available here are to quit the
current view (leaving any other views open) or to quit the current session entirely. If the
latter choice is made (or if there is only one view currently open), the user is greeted with
a confirmation dialog to see if the exit operation should be completed. This capability is
shown on the next slide.

Quit Menu

.rch ( Level = 5of5 )

JDelete Current View

C•Jlt Browser Session

Slide 26
Exit Alert

Are you sure you wish to exit
the RLF Graphical Browser?

4 Context Sensitive Menus

Given a particular model location (class or object node) within a model, the user is able to
navigate further through the use of pop-up menu selections available by pressing a mouse
button when the mouse cursor is on top of that location. The typical list of options is shown
on SLIDE 27. As the figure labels show on the on the slide, only those options appropriate
for the node (category or object) are enabled. The rest are "greyed out" indicating that
they are inappropriate for the current node. In addition, for some options, the availability
of sub-menu options, and the content of these submenus, is also context sensitive. The
series of slides in this section surveys some of the context sensitive options and their effects.
Additional information about these options is found in the User's Manual.
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(sonitive menu options) -insensitive menu ot s)

Category: Thing

-- Navigate >

Slide 27 Perform Action

tAdvice

Suppress

Display Relationships Graphically

Display Relationships Textually

Once the user has made a first level selection from the navigation option, pop-up submenu
selections are made available that are tailored to the kind of graph node at which the user
is currently focused. The sub-menu options are also tailored to the kind of view that the
user is browsing. In particular, the navigation sub-menu items are quite different within a
relationship view compared to the specialization view. The complete subset of navigation
options for the relationship view is as follows (only some of these are available at a specific
node):

"* Go To a Referencing Category t> (if the node is a category)

"* Go To a Referencing Object > (if the node is an object)

"* Go To a Referencing Node t> (if the node is a category/object)

"* Go To a Related Category (if the node is a category)

"* Go To a Related Object (if the node is an object)

"* Go To a Related Node (if the node is a category/object)

"* Go To Target t> (if the node is a relation)

"* Go To Source > (if the node is a relation)

"* Go To Other Occurrence > (if the node has multiple occurrences)

"* Center This Relation (if the node is a relation)

* Center This Category (if the node is a category)
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* Center This Object (if the node is an object)

* Center This Category in Specialization View > (if the node is a category)

9 Center This Object in Specialization View t> (if the node is an object)

The next few slides explore navigation options within a specialization view. For example, if
the node corresponds to a library category, the user can search among the parents, children
or other related categories. SLIDE 28, SLIDE 29, and SLIDE 30 show some of the possible
cascaded menus for navigation at a library category: children, parents and related categories.
For a node with no children, the Go To a Child will be greyed out.

Navigation to Child

For a category with subcategories, the user can select a

subcategory from the menu

Slide 28 Cateory: Manna! Sorts
Nt"Aw P N&VP"
Perform Action Go To a Child Chidren
AdlVIoe Go To a Pament Cd fmlel

s p s Go To a Related Category -a.- Init. Runs
Dsplay llAtMionsth Graphtically Go To a Refencing Category 0 ut-way teging
Display Reia•lsieipe TEtuillY Go To Other Occurrence amturaI Merging

Straight Merging_

In the case of nodes with multiple parents, all parent node names will be accessible from the
sub-menu.
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Navigation to Parent

Every category except the root has at least one parent; the
user can select a parent from the sub-menu.

Slide 29 Category: External Sorts

INavigate Navigate
IPerform Adtioni Go To a Child -
IAdIvice To Ta Parent t aet

ISuppress Go To a Related Category rt
IDisplayliRelationahlPa Grapica0111Y Co To altRferencing Category

I Display Relationships Textually IGo To other Occurrence
[Center This Category

Related categories are those for which the current node is the source of a named RLF rela-
tionship that targets that category. The Go To a Related Category option will access all
relationships that the current category possesses, including those inherited from its parents.
These are listed by name, and include the target category for the relationship. Selecting one
of them causes the user to move to the target category of the selected relationship.

Navigation to Related Categories

Category relationships can also be quickly selected from
those available.

S~ds 30Category: Sort Algorfthns

Perform Action [oT a Chid C
Advics oT aetD
SUPPree. t- 0o Toa e Sead Cametery r Related Categories

0Dpiay Ralatlateltps Textually Go To Other Occurrence hmaimit..casereof a Pwerformetor
D bpa ay R ibor aetl e O r p t c e nteG o To hef r nins C ategor hm .all 0 11g 1? o . 1106a of Per frm t _ _

IW..Wvrat.cse..or of Performance

Is wrrfttenn os f Source Language

jworks..en of Dol Structure f

If the selected category does not have any relational attributes, then the [Go To a Related
Category] option is greyed out in the navigate submenu. When the current node is an
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object, the name of the sub-menu changes to Go To a Related Category/Object so that
if a target object is available for a filled relationship, the user can navigate to that object. If
the object relationship remains unfilled, the target category is available from the sub-menu.

Relationship views prevent a different set of navigation choices. When a node has rela-
tionships, the navigation option Display Relationships Graphically in the specialization
view will be available. If this option is selected, a new view is created which can be navigated
manually or through its own set of Pop-Up menu options. SLIDE 31 shows a Relationship
View for the Example Binary Search object.

Object Relationship View
RF I.brwy: Raelalslp View ot Sort and Srch Algorithms ( LaW =2)

Slect a Library Navigae View ISwih Tapokgy QCiIt

hmavg_acM_ f (0- I)

h ;ht~cmO (0.. 1)

Slide 31 __.,.. ,._ ,

hm.F 7..n.o 
60 

.. 1 ) M

ha..wrlttan..k (1..1) M

works_.n I -1 1)

Within such a view, Pop-Up navigation options are tailored to this view and the node within
the view that is currently selected. The user may also use Pop-Up navigation options directly
on relationships where the user may select either Go To Target and Go To Source as
options. Otherwise, the list of available options in the Navigation view is similar to those
available in the specialization view.

An example is given in SLIDE 32 where the relationships on display graphically in SLIDE 31
are made available as menu options that the user can select to shift attention either to the
relationship itself, or a target object or category referenced by that relationship.
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Relationship View Sub-Menus

I rOuI2I ACUMei Q PfleI Go To da reChid ~ Ji h5ag.c.fo ou~~Slide 32.- Go To a arerit C._________

Msplay, Retakauh~l Tacually Go To 01h., Ocl- 2 - In (N)Sld 21CmINNO This Object hn-bast-cae-sOf Of Looaritriimc
lb (N)

hin..iin.of of Nune

Fifteen

him.Wrsit-.oloiOf of Un...

N

Is..wrlteel.jn Of Mures LOw~um"

Ado
waorlui-O of DataStrlucture

Help for traversing relationships in the opposite direction, from target hack to the source,

is also available in either specialization or relationship views. If a node is the target of any

relationship a Go To a Referencing .. sub-menu item will be available for that node, and

by selecting from the list of category and/or object names, the user can walk the hierarchy

backward.

SLIDE 33 shows a cascaded menu for a category which is the target of several different

relationships. These relationships and their sources are shown along the right edge of the

slide. For example, the relationship has-..orst-.case references the category Quadratic

and originates at Quicksort. Selecting this menu option selects and centers the display at

Quicksort.
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Finding Referencing Categories
CaM.00y qsadrtkI

Slide 33forns AdIon GO TO a Chld

Acovice oT a PVant
SAPP-ll 0ealnllpsGa~t~ Go Toa K*e Category Relnln ~ior~
DIspIay R.IMt•olhip. cTally Go To a fO -h V Categor y Ra•, ft-d. Ct.geo S4

Center Tho s CategO r•WrsaiT .o r : E5
jC~~r ~Pot8gw jM&W-tCl 4 MClltfHWtW"

The previous slide shows inverse traversal within the specialization view. The next slide
shows an analogous menu selection for the category Performance within a relationship view
(which is shown at the bottom of the slide).

Page 25



February 1993 STARS-tTC-05156/018/00

Finding Referencing Categories
C Pwfet 5i 12) a

Perfeoll Atito Go To a RelPed CMWUoy
Ad'ftc Go To a ReIaled Naft

Suppm Co To a mAFý,nng Qegwy I rm c, foy

Go To a Reft-d•ng Node SnSAy Me Via h M_&.9_ . I0..

Cani. This Ca"goy

ICater This Caliqory •n l €pdiizatIaI VIW C-

Category Relationship View
RLF U.bry: ReMlanshlp View of Sort mnd SearCh Ai thrnS ( Leval = 2)

faS&e a UblWYI Navigae View Sewdi Topolog (I IW

Slide 34 _ __/ ._avg..ma~cf 1o..) ) b I/ll

h/.--_ret.cma..of (0..,) ,tf~l 111

hi/J lM,.0_o (0._,) L,,, Cr d.

ls.wvrftmln (O..uflnhty) S_. W5

Warks..on 40-Innifnty) D4. 3.rw

Similar backward traversals arc possible for object nodes in either view. For example, having
located the object Ada in the model and assuming that there exists a written-in relationship,
this inverse traversal can be used to locate all objects which target Ada with the written-in
relationship; i.e., all objects written in Ada.

The numbers in parentheses in the previous slide inform the user that there is really only
one node in the model with name Performance, but that since the display is laid out like a
tree, the node is replicated to create an aesthetically pleasing appearance. In a large model,
there may be many replicated occurrences of nodes such as these, and the user may wish
to navigate among them. The sub-menu option Go To Other Occurrences makes this
navigation easy. One possible scenario where this capability would be useful is when via a
search command, a list of nodes is generated and some of these are repetitions of the same
node. These replications will occur when the model includes multiple inheritance. Having
selected one of the occurrences, the user may wish to see them all to become familiar with
the multiple parents. 35 shows a list of nodes resulting from a search and then the use of
the Go To Other Occurrences option to move among them.
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Search with Multiple Inheritance

Search List Selections:
indOOO..plwg..pertormance.benlchmlark..p00005 [11]
IndOOO..oiwg..per for man c..ben ch mar k.p000005 [21
IndOOO..plwg..perrormenCeJbenchmarkc.pOOO01 3 (3]
IndOOO0 piwgperfor man ce~ben ch mar kJpO00004 (31
IndOOO..plwg..perfoarnmal e~ben ch mar k.pO0006 [I]
IndOOO.plwg..perrfor manc...ben ch mar k..p00006 [2]
IndOOOpowg~perfor man coben(h mar kpO00005 (31
IndOOO..piwg..perrormanlceJbenchmark..pO00007 (1]
indOOOp01wg.perror maflc•e~bnchrmarhk.pOOO007 [21
'IndOOO..piwg..performefloe~ien ch mlk..PO00006 [3]
IndoOOOpiwg~perfor man (m.ben ch marik~pO00007 [31Slide 35 awec.pertormance..benchmark [1]
•a~c..e JrforwinnceJbewich mai'k [21
piwg~pertormance benchmark [11]
piwg..perfor mirae.ben chnurrrk [21

Finding Repeated Occurrences

I Nrofom &dlo. LGO TO a €IM P
•v~~co Go To. 9,amt
supprus • GP{O TOB aRi~e ag~y

Another feature available from the Pop-Up node menu for selected nodes is Perform Ac-
tion. The actions available depend on the node and on the library model's definitions for
the node (or its parents since actions are inherited). The action sub-menu gives the name
of the action, and if available, the name of the attribute which is used as the "target" of
the action. The target typically provides input for the action. SLIDE 36 shows a cascaded
menu for a node with actions and a screen snapshot showing the effect of selecting the View
action.
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Action Sub-menu
Objlct: eampl _quicksort

Navigate

Perform Action > Perform ACtion
Advice R=a Descriptiorn desc_sourc*
Suppress Extract source

Display Relalionships Graphically View Source source

Display Relationhhips Textually

Result of View Action

Slide 36
p-med-t SIK I0I In aot 1100s

p-.in se a in1 1K aaI. awn L12.

-. " IET (L. K : IIEN) L.

I. J : Il
5 : 1191B

pr'emder D0 S a, a : hl e w 11) is

TDIP - a.

I 1: L I

The last context-sensitive node menu option to consider is that of Advice. Some nodes in
the model provide access to domain model information of a more heuristic and procedural
nature, and by selecting the advice option, the user can receive advice about categories and
objects which are contained in the model.

If no advice is available, the Advice option appears greyed out in the node Pop-Up menu.
Otherwise, after selecting this option, the advisor dialogue is conducted in a Pop-Up window.
At the beginning of an inference session, the user can control how the advice is presented
and how much explanation is provided. Personalized inferencing preferences can be set via
through entries in the . rlf rc file.
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Advice Pop-Up Menu

Category: Sort Algorithms

Navigate >
Slide 37 Perform Action

Advice

Suppress

Display Relationships Graphically

Display Relationships Textually

Inferencing is conducted through the use of a dialog box. The properties of this dialog box
are shown on SLIDE 38.

Advice Dialog Components

teenty box Mdet

Slartnln bfevondna at algodtlýs

Slect wh heiehr advek Is desired on dgorntwe to do sorting or
loaradiw or Oliect dOI'ticnew totmore Informocnft

Slide 38 2'.*,,W~
3. "dont knw•w

Enter nuWbe of d@9tfdCor¢mend CRa,:

LtmOndnw hiTe

As the user interacts with the advice mode of the librarian application, the user may be re-

located to other nodes within the model. Depending on how the inferencing portion of the

model is written, additional questions may be asked of the user and further movement in the

model may take place. SLIDE 39 is a snapshot of a portion of an ongoing user interaction.

Note that the user may end the inferencing session at any time by clicking on the [Quit]

Page 29



THIS

PAGE
is

MISSING
IN

ORI GINAL
DOCUMEF-NT



February 1993 STA RS-tUC-05156/018/00

RLF Usage

"* Follow RLF Installation Instructions

"* Provide access to RLF executables and scripts

e.g. with UNIX command

let path = ( RLFGB-pathname $pathSlide 42

"* Set RLF Environment variables; e.g.

DISPLAY e.g., with UNIX command

uetenv DISPLAY hoatname:O

RLF-LIBDRARIS e.g., with UNIX command

setenv RLF.LIBRARIRS rlftllbrary~pathname

"• Invoke RLF, typically through the supplied script RLFGB

Some of the options above can be permanently set by configuring the users . cshrc file. The

RLFGB script tracks the users UNIX environment for the necessary RLF-specific features

and warns if they are not present or incorrect. The text of this script can be modified to

suit individual user profiles.

Clearly there are many ways to use the RLF. The browser supports four distinct usage modes

that can be used together to learn about and retrieve reusable assets. These are summarized

on the next slide.
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RLF Usage Modes

Browse -- User navigates the library directly using

graphical interface

Advise -- User invokes Advice option to get rule-based
Slide 43 guidance about categories and objects in the model

Query -- User invokes Search Command to locate Objects

or Categories by name using a partial substring of the

name

Action -- User invokes actions through which objects and

categories can be inspected, analyzed and retrieved

There are many scenarios that interweave these modes to productively use an RLF library.
Some specific scenarios are given in the RLF User Manual. To learn to use the RLF GB, the
user should spend some time using the interface on the sample library models provided with
the RLF installation. Some suggested practice "exercises" are given on the following slide.

RLF Learning Scenarios

"* find a QuickSort routine in the sample "Sort and Search" library

graphically and view it

"* find a QuickSort routine in the sample "Sort and Search" library
Slide 44 using the Search command and extract it

"* investigate available sorting routines using the Advice

command at the algorithms node -- see if you can locate

the same QuickSort routine

"* investigate the Search sub-model both graphically and textually

-- how many nooe names contain the substring "ear"

The RLF is a software product that has grown from an initial proof-of-concept prototype
to a large and fairly complex system that works in concert with the user's own computing
environment in general, and the available X Window system in particular. Depending on
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this computing environment, the availability of system resources, and the definition of library
model definitions, an RLF application may report various errors to the user. The RLF User's
manual discusses these errors in some detail and breaks them down in three categories:

"* X Window System Errors

"* RLF Errors

"* File Processing Errors

The next three slides identify some general error messages and some possible novice user
errors that may lead to them.

X Errors and Possible Causes

Error Message:
** MAIN PROGRAM ABANDONED -- EXCEPTION "constraint-error"

RAISED

May be caused by a X display setting problem - check value of DISPLAY environment variable

SlideError Message
Unexpected exit from browser. Unhandled event: <event-type>

This error signals a mis-communication between the application and the X server. If it persists, it
can signal an X server/aplication version Incompatibility.

Error Message:
X error: failed request ...
Bad values integer value out of range ...

Error messages similar to this indicate incompatibility between the RLF GB aapication and the
window system.

In any case, using an unmodified MIT X release (X11R4 or XIIR5) is recommended. Both
X-related errors and internal RLF errors are reported through the Ada exception mechanism.
Sometimes the error message documents the Ada effect of the actual error rather than the
error itself.
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RLF Errors

Error Message:

** MAIN PROGRAM ABANDONED -- EXCEPTION ONAMEERROR" RAISED

The exception raised can also be " FILENAME ERROR" or END-ERROR". This error is

typically due to an improper RLF.LIBRAR.IES environment variable, or a corrupted Libraries

directory.

Slide 46 Error Message:

*I- MAIN PROGRAM ABANDONED -- EXCEPTION mUNINITIALIZEDUID"

RAISED

This error signals that an RLF library has been left in a locked state. Check for files of the form
*. LOK in the SRLF.LIBRARIES. directory and remove them.

Error Message:

** MAIN PROGRAM ABANDONED -- EXCEPTION

"UNINITIALIZEDOBJECTO RAISED

This error indicates corrupted RLF library data, possibly due to a system crash.

In the case of the last error on the previous slide, rebuilding the library model may be
necessary to recover from the error.

Both RLF knowledge bases and the contents of asset objects are stored in files. For the
former, RLF routines process the data and may report errors in the face of missing or
corrupted files. The latter are processed by RLF action routines which may have their own
unique way for detecting and handling file processing errors.
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File Processing Errors

Library data is typically stored as UNIX files. These files are located within the

$RLT.LIBRARIES directory. RLF's own knowledge-base files are located
there and any errors are flagged by RLF error messages similar to those given

d 47 on the previous slide.

Library data files themselves are typically processed through RLF actions. The
action statements within the model refer to either internal procedures or

external routines to process the files. Any errors that occur here will be specific

to such action routines.

Library data files are usually located in $RLFLIBRARIESr/Text or
(preferably) $RLFLIBRARIES /Text lmodei name

6 Tailoring the RLF GB

While the RLF is quite usable with the default set-up provided by a standard RLF installa-
tion, there are many opportunities to customize it for appearance and for feature defaults,
availability and presentation. This section surveys some of these customization options and
SLIDE 48 lists the general customization areas available to the user.

Page 36



February 1993 STARS-UC-05156/018/00

RLF Customization Areas

"* X Windows Resources

Slide 48
"* Environment Variables

"* Command Line options

"* RLF Initialization file. rlfrc

Modifying X resources is generally beyond the scope of this orientation. X applications can
have their resources customized at run-time through various means including entries in an
application-specific file in /usr/lib/X11/app-defaults, through the X resource directory
path named in the XAPPLRESDIR environment variable, through user-specific resource file
entries such as those in .Xdefaults, or on the command line. The most convenient method
for tailoring such resources for the RLF is to copy an RLFBrowser file to a convenient
location, modify it as appropriate, and use the value of XAPPLRESDIR to refer to this file.

In addition, the bitmaps and fonts for the RLF GB application can be changed. Making
these changes is discussed in the RLF User's Manual.

Two RLF-specific environment variables have been mentioned previously. The RLF also
uses the environment variables RLFPAGER and RLF...EDITOR to indicate which default text
viewer and editor to use in RLF actions which process text files. The defaults are less, a
public domain text browsing program similar to more, and vi. The environment variables
can be set to override these defaults; e.g. setenv RLF..EDITOR emacs.

The effect of RLF command line options can be learned by typing GraphicalBrowser
-help. The produces the output shown on the next slide.
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RLF Command Line Options

Welcome to the ELF Graphical Browser.

Version 4.1

Copyright 1993, Paramax Systems Corp.

Slide 49 Available coymand line arguments:

-help prints available command line arguments
-I <pnamo> uses RL? libraries found in the directory

specified by pathname <pname>
-1 <name> specifies name of the library to browse
-o <fnamo> specifies filename of editor to use to edit

text associated to a network

-p <fname> specifies filename of pager used to view
text associated to a network

-d enables debug messages from the RLI tools

Perhaps the most convenient point for users to provide customization of the RLF is by mod-
ifying the . rlfrc file. This file is easy to read and understand - the full BNF specification
is given in the RLF User's Manual. SLIDE 50 summarizes the options which can be set with
this file.

RLF Initialization Options

"* Library Instances Directory

"* Default Library

Slide 50 * Initial Category

"* View Control

"* Bitmap changes

"* Advice Control

"* Translator Settings
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In general, following UNIX conventions, conflicting values established on an RLF command
line override those set earlier (either as environment variables or as . rlffrc values, while
any surviving environment variables, override any values set in the .rlfrc file. Thus, if the
RLFLIBRARIES environment variable is set, it will override any library directory entry
in the .rlfrc file.

A default library setting will cause the browser to open that library immediately. Within a
library, a specific node can be chosen as the first focal point of the browser. View control
can be used to select whether the topology view is on or off at start-up, and whether the
first graphical view drawn is a specialization view or relationship view. The depth of the
view can also be set.

If a user does not specify any advice options, the user must answer some start-up questions to
select preferences during the first inferencing session. If a user wishes to establish alternate
bitmaps for model icons, these can be set-up through the .rlfrc as well. The user can also
select some options to be observed when running the RLF language translators Lmdl and
Rbdl.
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