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ABETRACT

In view of the recent breakthroughs in memory chips, electroni.
fieldguides are becoming more feasibie, specially when they
offer better portabiiity and faster information access when
compared to conventioral fieldguides. In this report we discuss
the importance of inexpensive electronic fieldguides which at
the same time provide suitable user interface for maximum
infr mation transfer. The implications of software a.chitecture
are discussed during the course of designing the software model
of a bird identifier fieldguide. This model is used to evaluate
the behavioral performance and effactiveqess of the user
interface; both of which play a vital role.in establishing the
cost of the device. These observations are brought together in
conclusion, where the potential role of electronic fieldguides

in the domain of education and science are highlighted.
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1.1~ BACRGROUND

2 fieldguide as the name suggests is a means of providing
guidance {(knowledge or information) towards the process of
making certain field decisions. Field environments are defined
by those situations where the means of getting valid intfecrmation
are not favorable. The prevailing of such 2 situation is due to

the lack of one, or several resources:-

* Convenient access to domain expertise.
* Efficient communication channel to provide rapid information

access.

Depending on the complexity of the subject, fieldguide
implementations can vary from a simple chart to a comprehensive
manual. Naturally, the value of a fieldguide is directly related
to the complexity of the subject, and therefore to the amount of
stored information and catered functionality. Fiéldguides of
major significant are usually implemented in book form, using
tzxtual and graphical representations to compile ‘domain
expertise. But situations that warrant the use of these
fieldguides, involve considerable amount of information

processing. This results in two major inadequacies:-

* Fleldguides become voluminous and inconvenient to carry
around.
* To speed up information retrieval, better communication

channels must be catered for. In books this is done by

Page ~]1-
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copying information in several search categories. This
redundancy will further increase the gize of the hook and

results in less portability.

Electronic fieldguides access domain expertise electronically.
If designed properly, the communication channel can yield much
faster information access, when compared to conventional
fielé¢gymides. Moreover, recent enhancements in the area of memory
capacity{l], make electronic fieldguides more portable. The
potential sound/image processing capability of these devices is
a further advantage to certain applications, where sound and
image information provide the mast powerful, and sometimes the

only, means of furnishing expert guidance.

Provided the mechanics of the software is completely dacoupled
from the database that it manages: the electronic fieldguide can
readily be fed from a selection of da ‘bases to specify it’s
domain of expertise. Admittedly, due to the diversity of
applications, some scoftware adjustments will be necessary to
cater for the new  functions. But this modification can be
ninimized by carefully choosing applications that share these
functionalities. For instance, all animal identification
fieldquides share the size, color, and habitate specifications.
But perhaps the most powerful means of employing this type of
software-database independency is through database grouping. In
other words, the database may be partitioned into several
logical groups based on key application areas. For example in
the domain of wild flowers one can partition the database into

geographical areas such as Eurcvpe, Africa or Asia. This
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technique can be used tc overcome possible memory limitations

associated with database storage.

The cost of any product is as important as the function it
serves to provide; and fieldguides are no exception to this
fact. It is therefore important that the cost of fieldguides be
limited to certain feasible boundaries. These boundaries may
differ from one application to the next, but it is vital to be
aware of this context. The final cost of a fieldguide must be

juztified in the context of its application.

- CTIVEE
The object of the following work is to investigate <the
feasibility of producing cost effective fieldguides, capable of
gtoring significant size of information. Cost considerations
demand that the trailing edge of the leading edge of technclogy
be exploited. Further cost reductions may be achieiv :d through
coding techniques which serve to extract maximum technological
benefit from available memory devices. However, whilst the issue
of memory has great relevance here, this issue is not the thene
of this work. The emphasis here is on the functional and
architectural impact of the supporting software. The evaluation
of this software model will provide the fundamental guidelines
and valuable insight into the computational needs; and assessing
the effectiveness of the man-machine imierface (communication

channel). Both the hardware engine and the Munh—-Machine Interface

fMMI) have a profound impact on the cost of the aevice.
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Due to relative availability of in-house expertise in the area
of bird identification, this subject forms the envircnment for
developing the envisaged software model. The bird identifier is
an application of electronic fieldguides, in the domain of bird

recognition and identification.

1.3= THE CHALLENGE OF BIRD ;ngug;g;gaggqg

Roberts[2] and Newman[3] are wel) known fieldguides in the
domain of bird identification. fhey provide the user with
comprehensive textual and graphical descriptions of different
bird species. The identificati:n process begins with
eonc..ntrating on the known facts and clues about the cited bird.
These initial search conditions help narrow down on the number
of candidate species, and therefore speed up the identification
process., This exercise, however, 1is not always trivial, when
the database is large. For instance in South Africa alone, as

many as 911 species have been registered. In North America this

figure is in the order of 435.

_Furthermore, amongst some bird species (war. ¢ 'u, pipits, larks)
the degree of similarity in appearance is such that the only
means of identification 1is the c¢all segquences that thé.y
generate. The absence of visual contact is another situation
where the bird call recognition becomes the only route to
identification. Examples of such situations are wetlands and
forests. Obviously, one can not hope to find any assistance from
paper~based fieldguides such as Roberts, when faced with sucl

situations. This type of shortcoming further justifies the need
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for electronic fieldguides 1like the bird identifier.
But in spite of the sound reprcduction capability, the bird
identifier should be viewed as a complementary toecl to gquides

like Roberts, for they still carry a vast amount of detail

information.

1,4~ ¥ 4

Advantages of electronic fieldguides:~-

* Fast information access
# Patter portabiility
* Sound processing capability

* Application context may be readily changed by replzcing the
database.

Guidelines for producing electronic fieldguides:-

* Inexpensive final device

* User-friendly communication chaunel which provides rapid
information access.

* Use of effective coding technigques.

* Convenient choice of szoftware architecture.

Page =5-
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The bird identifier project is in fact a ceollection of three
separate efforts.

1) The investigation in efficient methods of coding and
storing graphical data.

2) The investigation of efficient methods of coding and
regeneration of bird calls.

3} The producing of a rersonal computer model to develop and
asses the implications of software architecture.

The fact that the first two endeavors are =till under

investigation, has forced us to restrict the software model to

text type information only. As far as the objectives of tlis

work is concerned, this choice will not have a great bearing on

our investigations.

In this chapter we will start by discussing the architectural
choice of the bird identifier. We will then continue with the
system specifications, by considering the general and detailed
behavior of the identifier and it’s MMI. Although bird image and
bird call are not implemented in the final model, for the sake
cf completeness these facilities will be included during

behavioral descriptions.
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2= BARCHITE SIGN 8 A
From the point of view of software engineering discipline,
software shoulé be designed for the four fundamental goals of

modifiability, efficiency, reliability and understandability.

The specifications will describe features and functional
properties of the bird identifier which should be adeguate in
addressing the bird identification exerci=se. However, this
design is regarded as a gdiscoverv design, and therefor it is
more than likely that other functions and facilities will have
to be incorporated to accommodate the features which have been
overlooked from the present description. In such a situation
where a clear functionality of final system is not realized, it
ie imperative that modification and growth should readily be

absorbed by the software.

While functional decomposition methods provide the powerful and
efficient "“divide and congquer" notion, they are inherently
fragile to change[6,7]. This 1s because the method gives rise to
a hierarchical structure in which changes such as inclusion of
new modules or ddeletion of existing ones, specially in the
enbedded levels of hierarchy, result in major architectural

break-ups.

Oon the other hand an expert system approach does seem to be a
natural solution to the present design. A closer examination of
expert system properties will in fact reveal the contrary of

ils misconception. Expert systems are inherently highly
interactive in the sense that almost every initilated activity is

quarried in order to bring about wuser awareness and provide
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clarification on the system status. This state of affairs may be
convenient. to the novice user, but this situation will soon
become reversed as a reasonable level of competency is reached.
At this stage the user has gained enough experienced to know how
to perform a task, and realize it’s inplications. But the
relentless interrogation scheme of the system will constantly
get in the way of the user, providing a barrier between the task
at hand and system capability. Recalling that fast information
access is a prerequisite criteria for defining a fieldguide, it
becomes evident that the expert system apprcach is inconvenient

and even detrimental to this application.

In contrast, Object-Criented Design (0OOD) approach to systems
design is not bound by such ancmalies and it is alsc highly
impervious to modifications[6]j. This is because the system is
formed from a group of-objects that are highly independent and
encapsulated, resulting in a flat hierarchy. The issue of
modifiability is wvital to the survival of the bigger s;stems and
those of discovery designs, where the full behavioral
specifications of the system is not clear, initially. In this
regard the bird identifier is very much a discovery design, in
as much as the full implications of the envisaged systém
behavior will only become manifest after device has been put

into use.

The issue of understandability is aiso strongly address~d by the
00D approach, since objects directly emulate the real world
model, and thus make a great contribution +to the

undestandability of the system.

Page =8-

B 1{"3’
. . . PR .. - P B . -




Based on these observations it was decided that the 00D strategy

was the most suitable architecture for the bird identifier.

2.3= BERAVIORAL SPRCIFICATIONS

Physical characteristics and bird call, form .he two major means
of bird identification. The bird identifiz2r is a hand-held
device that identifies the bird species that satisfy a set of
user defined descriptions. The function of the identifier is to
provide a set of user selectable features for defining
descriptions of the cited bird. These selected features are then
compared with the database to provide the user with a 1list of
bird species that match the given descriptions. An example of
features (or attributes), is bird size, bird coloring, etc.. A
typical session would start by initializing all selected
attributes; meaning that the enﬁire database will be available
for use: inspection. However such & vasgt list can not possibly
he of ony help to the identification endeavor. Sc¢ the user will
continue to truncate this list by selecting the noted features
of the cited bird. With each subsequent enabling of a feature
the list of metched birds will be decreased from the maximum

value corresponding to the full database.

Following the completion of the feature selection activity, the
user will then initiate a scan and match activity to view the
list of bird species that have matched +the attributes
constraints. In this manner the identification +task will be
simplified to a case of choosiny from a handful of possible
species rather than being faced with the entire database of

birds.
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In order to aid the process of final identification the user can
be provided with a graphical description or a playback of the
bird call. Once the user has identified the specles of interest

from the list of matched birds, additional information on other

characteristicse, such as migration hakits, etc. can be

furnished.

Other wccful functions, such &8 bird counting, will be
incorporated to complement the two main activities of attribute
specification, attribute mode, and bird matching, f£ind wode.
later in Section 3.4 we will discuss the role of these

complementary functions. In the following Sections the terms

features : = . t*ributes will be used intsrchangeably to denote
the same ..+ ¢ -ird characteristics.
It is wita <chat impact of each attribute selection/de-

selection; on the cusier of qualifying species, be available to
the user at the earlisct posgible opportunity. It seems natural
to assume that such information should be furnished in the find
mode following the scan and match activity. But this would
necessitate the invocation »f scan and match activity, each time
an attribute parameter is changed. To avoid this unwarranted
operation it was decided to display and update the number t.;.'f
matched birds, whilst still in the attribute mode. In this way
the user is continuously advised of the effectiveness of his
attribute selections, without having to view the actual list of

matched birds.
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The +technical specifications are aimed at providing an
acceptable performance (ie. speed of execution), low cosl of the
device and a simple but effective user interface. As far as the
software model is concerned the issue of performance will have
to be addressed in the implemertation stage. We will therefore

proceed to discuss the user interface and it’s implications.

In the recent years it has become vividly clear that the user
interface (or MMI), constitutes a significant component of a
system{4]. In comparing the MMI of operating systems and
adventure games, Bernice(5]1 identifies the fellowing

characteristics:~

% Tunnel vision Vs. Worlid vision:

- The vast majority of operating systems are based on textual
commnand-driven interfaceg and therefore provide very little
information on the systemr’s structure and it’s capabilities.

- Through graphics interfaces, adventure games convey a highe
level picture of the systeu’s structure'and the tasks it

supports,

* Rigid syntax Vs. Flexible syntax:

- In the operating systems environments there is no room for
flexibility in syntax. There is only one way to issue a
command, and it must be phrased just right.

- Adventure games often provide several alternatives for
issuing commands. The user is provided with quick command
format as well as a relatively longer but more descriptive

format.
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* Insensitivity vs. Context-awareness:

-~ In operating systems, insufficient feedback, ocbscure
messages and lack of contextual awareness projects a rather
hostile environment to the user.

- Adventure games can play a collaborating role in getting

clarification or confirmation from the user. also in
providing information or help to the user the context of

the system’s activity is considered.

* Inconsistency Vs. Consistency!?

e ——

- Existence of multiple interface styles within the same

product, results in confuzion and discourages the user. A
saver case of inconsistency can ultimately guarantee the

failure of a product.

—-——

- The creators of adventure games being Ffully aware of these
implications, have taken measures to ensure consistency
throughout the package, and in most cases, this consistency

has even been carried—-out across the vendor products.

* Copious Documentation Vs. Intrinsic decumantation:

- To conmpensate for the 1lack of communication between the
system and the user, manuals of substantial volume are
written. Generally there is a universal attitude towards the
using of these manuals. Users like to start on the basics
without having to resort to manuals to perform even the
simplest of tasks. They rather spend iheir valuable
time, getting results, and are only prepared to refer to the
systenm manuals when using the more complicated and advanced

features of the system.
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- Attention to the elements of user interface can mnake
extensive documentation unnecessary. Examples of these

interfaces are abundantly available amongst adventure games.

In view of the above observations, conscious effort is made to
adopt the MMI concepts of computer games. A key factor in
achieving this is the need for graphical capability. Meanwhile
to address the issue of cost, severe limitations on the
graphical capabilities must be imposed. It was decided to adopt
sinpler graphics in favor of reducing costs, but at the same
context sensitive help would be utilized to_alleviata the
reduced global wvision. This was considered a necessary neasure
to ensure that the cost of the identifier would remain
comparable with other conventional guides such as Robert’s book

of birds.

2:4:3= DISPLAY UNIT
In the light of our primary object of cost reduction, a modest
two line liquid crystal display of twenty characters length is

chosen as the display unit.

In order to exploit the full benefit of the display in creating
a good MMI, it was partitioned into five windows.
* W1 is eighteen characters long and serves to indicate the
nmenu headings.
* W2 window is one character long and isg reserved for

indicating that the text on window 4 continues to the
right. (»)
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¥ W3 window is one character long and is reserved for
indicating that the text on window 4 continues to the

left. («) .

* W4 is twenty characters long., It is the area where the
eurrent  entry of the menu is written.

* W5 is of four characters in length. This window normally
supports the number of matched birds. It also serves to
display the number of found birds when in the ’‘List Found
Birds’ Menu; number of selected attributes when in ‘List

Attributes’ nenu.

w2 Wi W5 w3
W4
a = Dis unit of e bird jdentifi a -
it/ =) @ ind s .

2&‘.2- m
An early model of the biréd identifier, developed in the

department, provided the experience to crystallize other desired
functions and a more improved system behavior. In this model a
single key was dedicated to each category of features. Our
experience from the use of this model showed that the mere
abundance of keys, presented a barrier to the user as it was
intreducing an element of confusion. Purthermore, the growth of
the number of attribute categories demanded that more Xkeys be
utilized, and therefore served to increase the cost of the
device. Based on this experience it was decided to abort such an
arrangement in the present meodel. Instead, a single Select key

would serve to access these attribute clusters, through a
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hierarchy of menus. A top level menu would support a list of the
different available categories of attributes, where the Select
key acts to activate the chosen category. In the same way that
the Select key will transfer the system’s activity down the
hierarchy of menus/activities, an Escape key will transter

activity by ascending the hierarchy chain.

In Section 2.3 we identified the find and ati:. bute mocdes as the
two major areas of activity. All other functions may be
classified as belonging to one of thesze two modes. In this
regard the identifier may be viewed as performing two parallel
but dependent tasks (modes). In the effort of creating an
efficient and user-friendly means of switching between these
modes, a Mode kev was used. The function of the key is to toggle
system activity from one mode to the other whilst conserving the
context of the suspended activity. This approach will avoid the
inherent impediment asscciated with unwinding nestéd menus.
Thus, the member of the find or attribute mode. Functions
associated with each mode are related through a hierarchy
structure where the Select and Escape keys are the means. of
access. The Help key is the last member of the function keys,
and provides the relevant explanation as to the behavior of the

active function. Finally four keys are dedicated to navigational

purposes.
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4.2.%~ ON KEYE

NORTH(~): a) Scrolls up through the menu items. At the first
entry, the next depression will wrap arocund the

list to display the last entry.
») Increments the bird count, when in Bird Count

nmeanu.

SOUTH(v): &) Scrolls down throagh the memm items. At the last
entry, the next depression will wrap arcund the

list to display the first entry.
b} Decrements the bird count, when in the bird Count

nenu.

EAST(>): Scrolls a word to the right when displaying texts
longer than the display width.

WEST(<): Scrells a werd to the left when displaying texts
longer than che display width.

'L X e O

SELECT: a) Provides access to subordinate menus.
b) Toggles an attribute.
c) Produces bird call, when in Bird Call menu
d)} Produces bird information, when in Bird Information
menu.
e) Zoom in, when in Bird Image menu.

ESCAPE: a) Provides access to a higher level menu.
b) abortz an action.
c) Zoom out, when in Bird Tmage menu.

HELP: Provides context sensitive help.

MODE: Provides a means of context switching between the

(A/F) attribute selection and listing of candidate bird
species.

Notice that a power key is of nn significance to the purposes of
the software model, and has therefore been avoided. In fact it
was envisaged that the actual device coul? automatically switch
to a low-power standby wmode following a predefined lapse of
keyboard inactivity. it was decided to include a power-off Xkey

s that the context saving of the last active process could be

tested upon re-entering the program.
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2.5« 8 24
The major resolutions of this chapter are listed below:-

* An Objetc-Centered approach will used for the design of the
bird identifier.

* Cost implications and MMI considerations determine the MMI
choice.

Figure 2.2 shows the physical appearance of the identifier.

Naturally, as far as the personal computer model is concerned

the LCD and the keyboard will be emulated.

Attribute Menu

3=Hiking Trails

R

Esc! |Hlp| |A/F] |Sel

Figure 2.2- Depicted figure of the hand-held bird idntifier
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CHAPTER 3= TALLE VIO 8

p ONUCTIO!
To complete the behavioral specifiss-ions of Section 2.3, in
this cahpter we will describe the detailed behavior of all
system activities. Key behaviors in the context of each activity
and in relation to neighbouring activities are fully described.
£inally, these descriptions are brought together tc exhibit an

overview of the system behavior.

3.2~ ATTRIBUTES MAIN MENY

Attribute Main Menu
1 -~ Countries

2 - National Parks
3 = Hiking Trails

4 - Towns and Cities
5 = Bird Sanctuaries
6 =« Habitats

7 - Status

8 - Bird Families

9 - Size
10 - Feeding Habits
11 - Features
12 - Coloring
13 - Markings
14 - Dtilities

Figure 3.31—- Attribute Hain Menu

The attribute main menu supports categories of selectable
features, in addition to the utilities wmenu. Features 1 to 5
form the long term attributes, since they would normally remain

unchanged during a bird finding exercise, whilst features 6 to

Page -18~-
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13 are short termed attributes, in that rapid changes in these

features is necrmsary to bring about final identification.

The utilities menu is a means of defining device features that
may be specified by the user, such as response times of the key

depressions.

The menu title is listed in window 2 of the display, and the
current entry occupies window 4. Figure 3.2 shows a typical
example of the display in the attribute menu, where the current

menu item is item number 3 FHiking Trails",

Attribute Menu

3-Hiking Trails

Fiqure 3.2- A typjical display of the Attxibute Main Menu

Page -19~-
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The Escape Xey is tlL2 only key that is not valid in this menu.

The Select key will invoke the attribute sub- nenus.

Sel
———— s e e et et e »
A Ateribute Attribute
a) < > _
v Main Menu Esc Sub~Mem
-—» « -------
Help
~ I Attrikute
b} < > Help
v | Main Menu Esc
A/F
——r— . e ettt e i
A Atrribute Find
e < >
v Main Menu A/F Mode
e 3.3~ : aphica escription of the Attribu
Menu.

a) Relationship of the Attribute Main Menu and

it’s sub-menus, :
b) Relationship of the 2Attribute Main menu and

it’s help menu.
c) Mode switching with Attribute Main Menu as the

currently active menu.
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The countries sub-.gsenu is shown below as an example, Other sub-

menus are listed in Appendix A.

Attribute Sub~Menu (Countries)

-~ South Africa and National States
- Iesotho

- Swazliland

- Hamibia

- Zimbabwe

Uik

- b enu Cou jas

The display format of this menu is gonsistent with the main
menu, in the sense that the title of the current menu will
always coccupy the top line on window 1, and the menu item will
occupy the bottom line on window 4. This consistency is vital to
the M.M.I as discussed in chapter 2; and thus it is upheld

throughout the entire design. Figure 3.4 shows a typical display

situation.
Countries
S5-2imbabwe
a - isplav of the ibute & enu
Paga =-21-
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2ll Xeys are wvalid in this menu.

activate/deactivate features.

€ o vy —

E=c

W o s ey -

A/F

i i P e S

A Attribute
a) < »
v Sub-Menu
=
A Attribute
b) <>
v Sub-Menu
——))
A Attribute
c} < >
v Sub=-Menu
-3
Fi e 3.6~

The Select key

Toggle
Current
Attribute

Help

Find

Mode

11 gra cal description of th

a) Attribute selection/deselection

b) Relationship of the Attribute Sub-menu and

it’s help menu.
¢) Mode switching with the Attribute Sub-menu as
the currently active menu.
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Utilities Menu

Set initial key delay

Set scroll rate

Enable counting in List Found Birds
Enable extraction in List Found Birds

B W B

Figure 3.7~ Utilities Menu

Initially, this menu was des:i.gned. to provide the user with a
facility to adjust the keybdard response time and scroll rate of
the navigation kXeys (items 1 and 2). The experience of an early
version of the identifier proved that it was convenient to
provide the two functions of bhird counting and extraction within
the List Found Birds. The latter function acts to drop an entry

from the list of found birds.

Due to the limited keyboard, however, it was decided to employ’
the utilities menu to define which of the two functions would be
available to the List Found Birds menu (items 3 and 4).
Functions represented by items L and 2 do not have bearing on

the purpese of this work and thus they were not implemented in

the software model.
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ay < »
v
——p
A
b) < >
v
-
M
c)y < >
v
e

Jtilities

Menu

Utilities

Menu

Utilities

Menu

Sel

A —— ————

Help

. ——— .

A/F

g e o e e s e o e

aphical des

Toggle state
of Current
Function

Help

Find
Mode

iption o

a) Enable/disable function

b) Relationship of the utilities menu and
it’s help menu.
c} Mode switching

with utilites as the

currently active menu.
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3.5~ PIND MAIN MENU

Find Main Menu

List Found Birds
Clear All Found Birds
List Attributes

Clear All Attributes
List Matched Birds
Inc/Dec Bird Count
Information on Bird
Bird Image

Bird call

Vit NE=
[ 2 IO O I N I I B |

Fi a 3.9= Find Main 1

Items 1 to 5 represent sub-menus, while items 6 to 92 are
selectable items to define tha type of function that can be
accessed when in lList Matched Birds menu. In other words, When
viewing the list of candidates in List Matched Birds menu, one
of four functions can be performed on the current listed bird;

1- Edit the bird count.

2- Obtain more information on bird.

3= View the image of the current listed bird.

4—- Generate the call of the current listed bird,
only one of these functions can be selected at any one time.
Here is an example of the display format of this menu. Notice
the text indicator of window 3, denoting that more text lies to
the right and may be accessed through the right arrow key (East

" key) depressions.

Find Menu »

2-Clear All Found Bi

Figure 3.30- A typical display of the Find Menu
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Sel
= et e 3
Find Find
a)
Main Menu Esc Sub~Menu
Sel
Find Enable function
b) in List Matched
Main Menu Birds menu
Help
—— e i it )
: Find
<) > Help
Main Menu Esc
- * « ————————
A/F
——l | eeee——— »
Find Attribute
d) >
Main Menu A/F Mode
- ] —— — ——" ———

Fiqure 3.31- Full graphical description of the Find Main Menu

a) Relationship of the Find Main Menu and it’s
sub-menus; relevant to items 1 to 5.

b) Selection feature of items 6 to 9.

c) Relationship of the Find Main Menu and it‘’s help
menu.

d) Mode switching with the Find Main Menu as the
currently active menu.
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3.6~ FIND BUB=MENOS

3,6.1- LIST FOUND BIRDBS

This function is a very important facility of the identifier, as
it is the mechanism that keeps track of the list of cited birds.
This is done by attaching a non-zere count wvalue to a biré
species in the List Matched Birds menu. The List Matched Birds
produces a list of birds the match the sellected attributes, and
is therefore a dynamic list, since the sellected attributes keep
changing from one session to the next. In order not te lose the
bird of interest through modifying the sellected attributes, a
bird count serves to tag the bird. All tagged birds will then be

avaialable in List Found Birds.

Bachi entry in the list is identified by a family name, and a
species name. Only one entry is displayed at any one time. The
bird family is displayed at the top line in window 2 and the bird
name at the bottom line in window 4. Here is an example of the

display format of this menu.

Falcon

1l-Lanner Falcon

Figuye 3.12- A tvpigs] display of List Found Birds
B3eb6.1.1~ KE VYIOR T 8 RDS

The utilities menu specifies which of the twe fuction are

accessable in this menu.

A) Count Bird: Count value is changed using nerth/south keys.

B) Extract Entry: The Select key extracts the current entry from
the list following final confirmation.
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a)

b}

c)

d)

e e i e s e o e e L

——)

—

—-——

Extract Entry
- Sel _
————r | ey | Me@sERGE
List S5el
affirm {—-»
Found Birds
L abort ey
Esc
Sel
- s . o
List Count
Found Bi_.ds Esc Bird
« —— -
Help
—— | ee———— »
List
’ Help
Found RBirds Esc
« --------
A/F
o o o e o 3
List At:tribute
Found Birds A/F Mode
« --------

i)

grap ] ripti ist Found Birds
Relationship of List Found Birds and Extract
Entry
Relationship of List Found Birds and Count
Birds.
Relationship of List Found Birds and it’s help
menu.
Mode switching with List Found Birds as the

currently active menu.
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3.6.2« CLEAR ALL FOUND BIRDS

This function clears the list of found birds following £inal
confirmation. Once clearing has been initiated by the Select
key, the next Select will confirm this operation while the
Escape key will abort the clearing operation. Throughout this
design where a clearing operation of any kind is involved, both
the key behavior and the display format of the clearing
operation are consistently copied. In this regard the jey
beho"rior and the display form a generic module, accessible to

other clearing operations.

Select confirms the clearing operation and Escape aborts the

operation.
Clear All Found Birds
Sel
»r »|[ Message:
Sel
affirm ——————)
« abort |=wee= »
Esc
Fiqu 3,15= avhical descri Clear ound Birds
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3:6,.2= LIST ATTRIBUTES

3 list of the selected attributes are provided by this function.
Thi: .lleviates the need fo. a manual inspection of each of the
attribute sub-menus in order to confirm selected attributes.
Here is an example of this menu, where it is assumed that item 2

of the features menu is vhe current item.

Features
2-Long beak
Figure 3.16- A typical display of the Limt Attributes

3.6.3,1~ Y BEHAVIOR IN LYST ATTRIB 8

The Select Kkey clears the current attribute pending a final
confirmation. Once clearing has been initiated by the Select key,
the next Select will confirm this operation while the Escupe Kkey
will abkort the clearing operation. The clearing operation is

consistent - with previous clearing operations.

Page =30~
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Clear Attribute
Sel .
— ————————y | =» | Message:
A List Sel
a) < > affirm |==-»
v Attributes
— ro———— abort ——
Esc
Help
- e 8 it b
A List
k) < > Help
v Attributes Esc
————r G e it s - it
A/F
- e et
A List Find
c) < >
v Attributes A/F Mode
Figure 3.17~ Full graphical desecrivtion of List Attributes
a) Relationship of List Attributes and Clear
Attribate,
b) Relationship of List Attributes and it’s help
menu.
c) Mode switching with List Attributes currently
active.
Page =31~
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6.4« C T e
In order to set out on a fresh identification exercise it is
necessary that all attribute descriptions of the last session be
removed so that new selections can be made as quickly as
possible. This operation clears all the selected attributes
after final confirmation. The display i= that of the generic

form shown in Figure 3.12.

3:6,4.1= KEY BEHAVIOR IN CLERR ALL ATTRIBUINE
The Select key confirms the clearing operation, while the Escape

aborts the operation.

Clear all Attributes
Sel
¥y | i »| Message:

Sel
confirm |————-— »
« - Abort ———

Esc

Figure 3.18- Graphical description of Clear All attributes
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5= LIET MA B 8
2 list of bird species matching the selected attributes is
furnished by this menu. The format of this list is consistent
with that of found birds. That is the bird family will appear at
the top line of display and the species name at the bottom line.

Here is an example of the display format.

Vulture

1-Cape Vulture

The second level of this menu can be one of four possibilities,
a) Increment/decrement bird count.
b} Information on bird.
¢)Bird image.

d)Bird call.

Items 6 tu 9 of the Find Main Menu specify the accessible

function in this memu.
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Sel
-l eem——— ~=» | *Bird Count
A List *Information
a) < > Matched on Bird
v Birds Esc *Bird Image
——» ¢me—ow—e— | #Bird Call
Help
)| e——— »
A List
b) < > Mtched : Help
v Birds Esc
—) e
A/¥
——— et e e 3
A List Find
c) < > Mtched
v Birds A/F Mode
——D A P v e i e

Figure 3.20- Full graphical description of List Matched Birds

a) Relationship of List Matched Birds and it’s

sub-ordinate menu.
b} kelationship of List Matched FPirds and it’s

help Menu.
¢} HMode switching with List Matched Birds

currently active.

+6.6= BT co

This menu provides a counting facility, to increment/decrement
the count of the selected bird. All bird species having a count

value will then become available in List Found Birds.
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Count: 18

1-Cape Vulture

e - B cal displ (=] [ enu
3.6.6.1~ KBY BEHAVIOR IN BIRD COUNT
.
——————— | Tnorement bird count |-»
Bird
ay 1 |eee——— » | Decremant kird count |-»
Count v
«-_-’
Help
———— Bird  |=~=—=—————- »
M : .
b) < > Help
v Count Esc
“-» « -------
a/F
——— | ——————— — »
A Bird Attribute
c) <>
v Count A/F Mcde
w—y) 4 A 0 e
iqure 3.22- 1 desc i Count Me

a) Increment and
the North and South keys.

b) Rlationship of
menu

¢) Mode switching with Bird Count currently
active,
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Information on the current bird is displayed on window 2 of the
display. This information may be several lines of text, but
access to this text is made through the use of mnavigation keys.
Here is an example of the display format 6f this menu. The
content of text information is "Highly versatile bird". Notice
the colon seperator between window 1 and 5, and the text on the

right indicatoer in window 3.

Highly versati:

»

1-Cape Vulture

FPigqure 3.23-« A typical display of the Information on Bird Menu

t e A e e ek e oy

a) Relationship of Information
help menu.

b) Mode swithcing
currently active.
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Help
wepa || et ———c—— »
A Information
) <> Help
v on Bird Esc
-w—» « --------
A/F
——— | eee———— »
; A Information Attribute
b) <>
v on Bird A/F Mode
—-» « --------
g
e 3.24- Ful i cription o ornatjo Bird

on Bird and it’s

with Information on Bird




+ 6.8~
This menu is different from all other menus in two respects.
Firstly, the display will serve to support the image of the of
the bird instead textual descriptions. Secondly, the navigation
keys take the role of panning across the full image in the four

directions of North, South, East and West.

3 o3= SRAJIOR IR . - Rl
Sel
- | Zoom in
~ Bird L
a) < >
v Image Yo e ems
-—% | Zoom out "
Esc
felp
o Bird + | |eweeme—-— »
Fa
bB) <> _ Help
v Inage Esc
—— A e s e e A .
B/F
—— e ——tin " w—— i
A Bira Attribute
c) < >
v Image A/F Mode
—— » o e s S -
ure 3.25- Pyl : 2 escription Count Me:

a) The zooming of the bird image.

b} Relationship of Bird Image and It’s help
ment.

¢) Mode swithcing with Bird Image currently
active.
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3:6,9- BIRD CALL
In fact there is no definition of Xkey behavior in this menu.
Bird Call is really a function rather than a menu and therefore

operates in a purel]y passive manner. This function is invoked

from the List Matched Birds menu.

Sel Bird call
e — S — A -“‘» -t
A Bird _ Generate
< > Bird
v Call Call
__» R s v e e -

3.7= HELP KENU
This menﬁ may be accessed at all levels of the system. The

content of help depends on the context in which help has been

regquested.

+7.31= RKEY BE or 1 P
The system consistency should render minimum help to ke
adequate. the help text is therefor limited to a single line,

rendering the North/South keys redundant.

Esc
wemem| | ee————— » Return to the
invoking menu
< > Help
w3
Figure 3.27- Graphical description of the Help Menu
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The integration of all system activities is shown by the state
transition diagram of Figure 3.26. This dlagram separates the
activities associated with the two operating modes of the
identifier. It is important to realize that transferring of
system activity from the Attribute mode to the Find mode and
vice versa, is possible from any state with the exception of

help states.

In this chapter we have completely defined the functional
behavior of all system activities. The computer game concepts
haire strongly been adhered to, in order to accommodzte the
important issues of Section 2. These issues are listed below in
the same orxrder.

* The keyboard has been reduced to a mnininum size ,. thus
making for a simple to use and cost effective device.

% Considering the limitatiens of the disﬁlay, a reasonable
global vision has been has been provided by defining
multiple display windows

* Bach activity is represented by a suitabie title, which
is unigue to its environment. This in addition to the
presence of clear messages serve to convey a clear status
of the system.

* The consistency of the clearing functions and it’s
associated Xkeyboard responses ensure system consistency,
which is helpful to the user.

* The simplicity of the MMI and presence of context
gensitive help make:s lengthy documentation unnecessary.
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State Transitions

Sel
Eist_Fomd_Birds
, Esc
Ese
Esc
/‘5"_\ . Attr/Find

L Find <== Attribute
Main__ Menn _ Main__Menn

AttriFind '
Esc
Esc Sal
Utilities
Eso

Attr_Mzin Help

Help

Help

List_Found
Blrds_Halp

Help

Clear_Found
virds_Halp

&learfound_,ain@
_ \ EsciSel

ALtr_Sub_Help

=-0py= ob2g

LJ.st_A':r..Help
Utilities _Help

Sel &

List_Mateched Birds Info_fequest

Esc
Bird_Info_Help
Es Sel & Image_Request

Clear_Attr_Help

Bel &
Count_Pequest

Bird_count

Halp

Bael &
Call _Reqguest

Bird_Imape_Help

.=: .ﬁ‘ . e g ; .. . )
L—‘ a._;._.....L..__.,_,__...“,'..,_..:,_,.\-.. cwee o _ . ( )




ad= DOTION

The goal of this chapter is to apply our 00D architectural
choice to the bird identifier moiel. A powerful way of
implementing the 00D concept is through tihe Pprocess/resource
classification of objects. After discussing the wmechanics of
process/resource method we will then apply the method to define
the bird identifier system. In a systematic approach to this
task, prccess/resource decomposition is carried-cut at several

levels of abstraction.
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A process is formally defined as an actor object, and is
rezponsible for management of the flow of data to and from

resources. The access of data is furnished through well-defined

cperations supported by resources as an interface to the outside
world. A resource is formally defined as a server object,

responsible for the management of data in data aggregates[8].

User Interface

Processes

Operations

Data structures
of resources -

Figqure 4.1- The levels of scope from tha outside world
to the heart of s process/resource system

The process/resource method is basically an obkject-oriented
system design approach in that processes and resources may be
considered as objects in their own right. The process/resource
strategy classifiesz objects on the bases of processes and
resources, rather than more routine 00D method of identifying
actor objects and server objects [7]. Nevertheleass, these two
nethods are essentially equivalent. The former method, however,

is more descriptive in that identification of process and
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resourrce objects, serves to define the scope and environment of
each object. This will result in a rapid identification of the
major objects of the system. The shifting of attention from the
outside view of the syztem to the inside riew of major objects,
and subsequent identification of spbeclasses of objects will
follcw naturally. We will now proceed to identify the objects
{processes and resources) of Lhe the system at the highest level
of abstraction. But before embarking upon this task we must

discuss the importantance of isolating the conceptual stage of a

design from it’s implementation method.

It is not difficult to fa')l into the trap of combining ’what’ is
to be done with ‘how: it is done. That is to say the
conceptual stage is influenced by the implementation stage. An
example in the context of programming is where the designer’s
thinking during the conceptual stage is conditioned by the
employed implementation languajye. This confusion of interests
can have undesirable consecquen«es, the most serious of which is
the imvact on design documentation. It is well understcod that
design documentation goes a long way in providing for software
management and growth{8]. In fact, Schneidewind [10] states that
software should be regarded as a dynamic entity inasmuch as it
undergoes change throughout its life, and there is no reason to
distinguish between maintenance and initial development. But
without good documentaticn it becomes impossible to manage

growth and complexity.
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One way of achieving good documentation is through the use of
Program Description Language (PDL) [l11]. PDL is a conceptual
design language that uses the vocabulary of the english language
in conjunction with syntax of a structured programming language
to form a highly understandable and strustured design tool. In
de-coupling the concept (the "what®} from the implementation
{the "how'), the PDL tool cah be used to focus =.forts on
producing sound conceptual designs prior to the implementation

stage.

In this design we have employed a EDL[12] tool to concentrate on
the architectural and conceptual issues without being affected
by implementation issues. Thisz PDL description will also form
the backbone of our design documentation. Appendix B contains a
full PDL description of the bird identifier model. Due .it’s
powerful descriptive power, we will use a PDL syntax to describe
the fungtionality of the system processes, at different levels

of design.

4.4= F - L a

At this level of abstraction the entire system is viewed as
comprising of several glasses of objects (high-level objects),
where each class denotes & set of similar but unigue objects, A
class serves to factor the common properties of a set of
ocbjects. Here the interface, menu database and the bird database
are identified as the major resources, or classes of objects, of
the system. The bird identifier is defined as process object

which employs these resources to manage the system data.
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In the following demographics we will represent resource objects

with oval shapes and the process objects with the rectangular

shapes.
/ -\ / \
/ / \
Read Write
[ MMI —————3 | eeee— > MMI '
\ / \ /
N/ N/
/ \ /A
/ / \
Menu Read Bird Write
Database | ~====—ew=— > ee—— > MMT
Identi-
\ / fier \ /
N/ N/ )
Process
/ \ / \
/ /
Bird Read Write Bird
Database|=——=—==>| = |w—————- >| Database
. dynamic
\ / segments\ /
n___/ only
Figure 4.2= Pirst-level description: bird identifieyr process
EDL_description of the bird identifier process:-—
Repeat:
Begin:

* Sense the MMI for user commands *

# Read menu database or bird database to process command *
* Use the MMI te feedback results to the user *
% Save dynamic data to blird database *

End:
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4.5- EECOND~LEVEL DEEIGN
Second-level process and resource decompositions are shown below
Resocurces:~
Man-Machine Interface (MMI):
RKeypad
Screen
Bird call output
Menu database:
Attribute mode mehus
Find mode menus
(a] 1= Hikd
Bird identifier process:

Attribute process
Find process

4.5.1= THE ATTRIBUTLE PROCESS i
Thiz level of abstraction serves to discriminate between the two
major activities of the system, namely that of the Attribute
Mode and the Pind Mode. In Figure 4.3 the Attribute Mode is
represented by the attribute process, and resources of keypad,
screen, athtribute menus and selected attributes which provide
the necessary data to this process. Notice that the the keypad
and screen cbjects are sub-classes of the MMI class, while the

attribute menu resource ls a sub~class of the menu database.
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Stz e o e e

/ \ / \
/ \ , / \
’ Read Write

Keypad |==—m===> e Screen
\ / | \ /

e/ o/

/ \ / \
/ \ Attribute / \
Attribute| Read . Wrilte

Mode @ |=-=——e——- »! Process |———ew——> Screen
Menus

\ / \ /

\___/ e/

/T A\ /‘_"“\\

Selected| Read Write Selected|
AttributeT——-----> (w==————==3| Attributes
\ / \ /

N/ N/

Begin:
Repeat:
* Access the menu and write the current item to screen #*
* Sernse the keyboard for user commands #*
Case * Request of #*

Screll: * Scroll up and down within the current menu or
right and left within the current item *

Menu level: * Move up or down the menu hierarcy ¥

Attribute toggle: * Toggle the attribute of the current
item @

Mode switching: ¢ Terminate process ©
Help: ® Provide relevant help information =
End: Case:

Until: * Process is terminated =
End:
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5.2~ THEE FPIND 8
This description is the counter-part of the previous Sectlon,
but occupies the same level of abstraction. Figute 4.4 shows the

find process surrounded by a series of resources ralevant to the

Find Mode. Here the find menus resource is a sub-class of the

menu databse,

MMI resocurce.

Furthermore,

decomposed into five sub-classes of objetcs.

and the bird call output is a sub-class of the

the Dbird database resorce has been

/T A\ S\
/ \ \
Aead Write
Keypad |=wwesmwes]| 0000 |e—cece- > Screen
\ / \ /
e/ AN -
/ \ / \
, / \
Find Read Write
Mode e e e e e 5 ———————1 Screen
Menus
\ / Eio.d \ /
o/ N/
- Process -
/ \ / \
\ \
Birad Read wWrite Bird
Databagse | wem—mee ~——m——— Database
\ / \ /
A O 4 o/
/- A\
Put Bird
—————— Call
output
\ /
N/
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of the nd cesg: -

Begin:
Repeat:
* Access the menu and write the current item to screen *
¥ Sensc¢ the keyboard for user commands *
Case * Reguest of *

Scroll: * Scroll up and down within the current menu or
right and left within the current item *

Menu level: * Move up or down the menu hierarcy *
Mode switching: * Terminate process *
Help: * Provide relevant help information *

End: Case:

Until: * Process is terminated *
End:
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4.6= THIRD-LEVEL DESIGN

Having identified the major objects of the system, we will now
proceed to shift our attention to the ingide view of these

objects.

Third-level process and resource dzcompositions are shown below

s c L E

Man-Machine Interface (MMI):
Keypad
Screen
Bird call output

Menu database:
Attribute mode menus:
Selected attributes
Find mode menus

Bird database:
Possesed attributes .
Bird names
Bird ‘»formation
Bir® - mt
Birr 21

Process gueue

Processesi=

Bixrd identifier process:
Scheduler process:

Help process

Attribute process

Find proces:
Find main menu process

. List Found Birds process

Clear Found Birds process
List Attributes process
Clear Attributes process
Count Birds process
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Since the activities of systems are centered around the data
that they support, it seems logical 1:9 start by defining the
system resources and their operations. However, for the sake of
continuity, rescurces will be dealt with after describing the

system processes

4.6.)=- SBYSTEM 8

4 1= BCHEDULER P :

The purpose of this object is to schedule the system activities.
Since our Implementation is based on a flat hiera.rchy, the
nested menus of the system (see Figure 3.26) will be achieved
by means of a gqueuing operation. In fact all actvities are
scheduled by degqueing from the queue, where the ready processes
await execution. The dgueune structure will be supported by a
gueue resource as shown in Figure 4.6. The exact relationship of
the nested menus are defined within the disc file centaining the

menu texts.

The dual mode operation of the identifier was stated earlier as
the Find and Attribute mode. The swithcing between the modes is
the function of the Mode key (A/F key), and is achieved through
the EXCHANGE-Q-BLOCKS operation of the process queue resource,
where activities related to the find and attributes are kept in

different gqueues.
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/ \
/ \
Process
Queue
\ /
n—/
F e 4. -
escori o
Begin:
Repeat:

* Degqueue a process from the gueue *

Dequeue
e e e e e
2 es

=]

* Tdentify the waiting process *
* Execute the process *
Until: * System is turned off *

End:
§.1.2~ P_PROCESS

/ \

/
Manu Read

------ >

Database

\ /

./

/ \
/ \
Scheduler| Encueue]| Process
——————— >| Queue
Process
\ /
N/
tion; e scheduler =]
o t=
/ \
_ / \
Help Write
——————— > Screen
Process
\ /
N/

Figure 4.6 Third-level degcription: the help process

PDL dgscription_of the help process:=—

Begin:
Repeat:

Case: * Request of #*
Scroll: * Scroll right and left within the help line *
Exit help: * Terminate process *

End: Case:

Until *# Process is terminated *

End:

PSPPI SRR
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/ \ / \
/ \ \
Read Write
RKeypad |==——w=w> - e o 2 Screen
\ / \ /
N/ N/
/ \ - Find / \\
Find Read Main Menu| Write
Mode m——————>] e >| Screen
Menus Process
\ / \ /
N/ o/
/ \
/ 1
Enqgueue; Process
| emmmwecnl Queune
\ /
N/

Begin:
Repeat:
% Access the wmenv and write the current ilem to screen *
* Sense the keyboard for user commands *
Case * Recquest of *

Scroll: * Scroll up and down within the current menu or -
right and left within the current item *

Menu level: * Terminate process *

Mode switching: * Put the current process in the queue *
* Terninate process *

Help: * Provide relevant help information *
End: Case:

Until: * Process is terminated *
End:
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Read

------- >
List
Found

Read

------- >| Birds
Process

Read

------- >
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ist fo irds ocessgs=
Begin:
Repeat:
* Write number of found birds to window 5 *
* Write bird name to window 4 #*
* Write count number of current bird to window 1 *
* Ssnse the keyboard for user commands *
Case * Reaquest of *

Scroll: * Scroll up and down within the list
right and left within the current item *

Change count: * Increment or decrement the cornt of the
wurrent listed bird *

Extract bird: * Ertract the currently listed bird fornm
the list of found birds *

Mode switching: * Put the current process in the gqueue *
* Terminate process *

Terminate process: * Terminate process #
Help: * Provide relevant help information * -
End: Case:

Until: * Process is terminated *
End:
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/ \ / \
/ \ _ / \
Read Write :
Keypad |=——mwwe > C———— Screen [
\ / Clear \ /
o/ ... ../
Found
7 \ : / \
\ Birds /
Bird Read Write Bird
Count |=————-r=e— > Progess |[eww——e— > Count
\ / ' \ /
— | ./
/ \\
Engueue| Process
m—— Quene
| \ /
i o/
Ficure 4.9 Third-level descoription; gliar found birds process

PDT, description of ¢lear found birds processs-—
Begin:
Repeat

* Sense the keyboard for user commards #*
Case * Reguest of *

Cconfirm: % Clear the list of found birds #*
Abort: * Abort the clearing operation *

Mode switching: % Put the current »rocess in the queue *
% wrminate process *

Help: * Provide relevant help infoimation =*
End: Case:

Until: % Process i. terminated *
End:
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/ \ / \
/ \ \
Read Write

Keypad |——————=> rmem——=>!  SCreen ‘
\ / \ /
./ A
/ \ / \
/ \ / \
{selected | Read Write |[Selected |
lhttributeT-——-—-—> ——————— >[Attributes
\ / List \ /
A 4 . N/
— Attrivutes
/ \
Frocess
Possesed | Read
AttributeT-—----->
\ /
N
/ \
Enqueue| Process
———————> Queune
\ /
o/
Figqure 4.10 Third-level description: list attributes progess
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Begin:
Repeat:
* Write number of selected attributes to window & *
* Write title of selected attribute to window 1 #
* Write name of selected attribute to window 4 *
* Sense the keyboard for user commands #*
Case * Request of %

Scroll: * Scroll up and down within the list
right and left within the current item *
Extract: * Extract the attribv+- from the selection iist *
* Recompile the list of matched birds *

Mode switching: # Put the current process in the gueue *
* Terminate process *

Terminate process: * Terminate process %
Kelp: * Provide relevant help information *
End: Case:

Until: * Process is terminated #*
End:

Page ~58-

&



-

s g7 A'TTR RO

/ \
Selected | Read

I
\ /
N/

/ \

Possesed | Read

\ /
N/

Attributegs=—————- >

Attributeg~—ww—na >

Clear
Attributes

Process
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Begin:
Repeat:
* Sense the keyboard for user commands *
Case * Request of +

Confirm: * Clear all selected attributes »*
* Recompile the list of matched birds *

Abort: * Abort the clearing operation *

Mode switching: * Put the current process in the queue *
* Terminate process *

Help: * Provide relevant help information *

End: Case:
Until * Process is terminated *

End:
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EDL degcription of count birds urocegs:-

Begin
* Write bird name to window 4 #*
Repeat:
* Write count number of current bird to window 1 *
* Sense the keybcard for user commands +

Case * Request of #

Change count: #* Increment or decrement the count of the
current listed bird *

Mode switching: * Put the current process in the queue *
* Terminate process *

Terminate process: * Terminate process *
Help: * Provide relevant help information #
End: Case:

Until: * Process is terminated *
End:
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4.6, 2= BYESTEM 8

In the first~level design, system resources were broadly
identified. In the following Sections we will discuss the role
of each resource and the operations that they support. These
éparations are well-defined interfaces to the outside
environment. They are the tools with which the system processes
manage the flow of system data. This formulation of resources

will furnish the 00D concepts of encapsulation and abstraction.

The function of each operation is described together with the
passed parameters. Each operation is represented by an operation
name Iollowed by a list of passed-in parameter which are
surrounded by a set of parenthesis, followed by a 1list of

passed-out parameters.

- - B
This resource provides the display interface of the bird
identifier in addition to the writing and clearing operations

associated with it’s management.

Data usaget-

Public:
Variable:
REV W4 is the reverse video indicator of window 4
W1 _BYI2E is the physical size of window 1
W4_BI2E is the physical size of window 4
GUIDE_ARROW L is the text indicater of windov 2
GUIDE_ARROW R is the text indicator of window 3

Private:

Variables:
¥Wi_X horizontal position of lefl most corner of window 1
Wl Y vertical position of left mnst cornsr of window 1
W4_X horizontal position of left most corner of window 4
W4 ¥ vertical position of left most corner of window 4

Constant:
W2_X horizontal position of left most corner of window 2

W2_Y vertical position of left most corner of window 2
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W3_X horizontal position of left most corner of window 3
W3_Y vertical position of left most gorner of window 3
W5_X horizontal position of left moai corner of window 5
W5_Y vertical position of left most corner of window &
W2_8IZE length of window 2

W3_SIZE length of window 3

WS _BIZE length of window 5

List of Operationg:-

1} O-SCREEN~FORMAT ()
Behavior:
This operation serves to emulate the screen display and the
keypads of the identifier.
Interface:
Input: none
Output: none

2) O=EXCH-W1-W& ()

Behavior:
This operation will switch the physical position of window
1 with that of window 4. Effectively the text on the top
line of display is exchangea with the text on the bottom
line of display.

Interface: -
Input: none
Output: none

3) O~WRT-W1 (TEXT DISPLAY)
Behavior:
This operation writes the passed in text parameter to
window 1 .
Interface:
Input: TEXT DISPLAY is the text that is written to window 1
Output: none

4) O-WRT-W2 (W2_CHAR)

Behavior:
Indication of text lying toc the left of the current
window, (normally W4), is written into this single
character window.

Interface:
Input: W2_CHAR is the character assigned to window 2
Output: none

5) O-WRT-W3 (W3_CHAR)

Behavior:
Indication of text lying to the right of the current
window, (normally W4), dis written into this single
character window.

Interface:
Input: W3_CHAR is the character assigned to window 3
Output: none
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6) O-WRT-W4 (TEXT DISPIAY)
Behavior:
The passed in parameter, TEXT DISPIAY, is written to window 4
Interface:
Input: TEXT DISPLAY
Output: none

7) O-WRT-W5 (TEXT_DISPLAY)

Behavior:
The passed in parameter, TEXT DISPIAY, is written to window
5. This window displays the number of matched birds, or the
number of entries in list, when in sub-menus that support a
list of birds.

Interface:
Input: TEXT _DISPIAY is the text that is written to window 5
Output: none

8) O-CLR~W1 ()
Behavior:
Clears the content of window 1.
Interface:
Input: none
output: none

9) O=-CLR-W2 () -
Behavior:
clears the content of window 2.
Interfacer
Input: none
output: none

10) O-CILR-W3 ()
Behavior:
clears the content of window 3.
Interface:
Input: none
Output: none

11) O-CLR-W4 ()
Behavior: .
clears the content of window 4.
Interface:
Input: none
Qutput: none

12) O-CLR-W5 ()
Behavior:
clears the content of window 5.
Interface:
Input: none
Output: none
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A.6.2.8= B NU Som

This resource supports the data structure of the text within the

various menus, including help information relevant to each menu.

This data structure is stored ii a disc file. The operations of

this resource provide access to the variocus menus.

As far as system processes are concerned all menus consist of a

menu title, menu item, and relevant help information. Some

operations return a status data item to indicate the outcome of

the operation.

e:~

Public:

Variable:

MENU _ID is the menu-id of the current/invoked process

Private:

variabla:

TXT ARY is the array containing the text of the menus
FLAG ARY is the array containing select flag /menu id of
next process
FLAG NO_ARY is the array -ontaining flag numbers. This
information is used to indicate if the feature belongs to
a group which does not allow multiple selections.
HEXT ID is id of the next menu to which the current item is
pointing
KEY ARY array of type record; it serves to conserve the
context of each process.
MENU ID is the id of current menu
MENU TITLE is the title of the current menu
HELP is a string of text containing help information
C_POINTER is the pointer to the current menu item
supported by TXT ARY
F_POINTER 1is the peointer to the first menu iten
supported by TXT_ ARY
L_POINTER is the pointer to the last menu item supp.rted
by TXT_ARY
NO_OF SELECTED ATTRIBUTES stores the number of selected
attributes
LIST_FOUND_POINTER is pointer to manage the list of found
birds
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List of Operatjons:-
1) O-READ-MENU-FILE () STATUS_

2)

3)

4)

5)

Behavior:
This operation retrieves and loads the menu text structare
from a disc file.
Interface:
Input: none
Qutput: STATUS _has the outcome of operation successful, or
operation failed.

O-WRITE-MENU-FILE ()
Behavior:
This operation will write the .elected attributes to the
menu disc file before terminating program.
Interface:
Input : none
Output : none

O-READ-~MENU~TITLE () MENU_TITLE, STATUS_
Behaviors:
This ope.ation reads the title of the current menu and
returns the text via MENU TITLE.
Interface:
Input: none
Output: MENU_TITLE captures the title of the current menu
and returns it to the invoking process.
STATUS_ has the outcome of successful ox
unsuccessful

O-READ-TXT-ITEM (DISPLACEMENT } TEXT ITEM, STATUS_
Behavior:

This operation reads the 1line of text at the

current/above/balow text position. The relative

displacement is defined by the value of DISPLACEMENT .

This text is then returned to the invoking process via

TEXT ITEM.

Interface:

Input: DISPLACEMENT specifies the requested text is at
current position/above current position/below
current position

Output: TEXT ITEM returns the line of text from the data
structure.

STATUS_ has the outcome of successful or faili

O _UPDATE_ATIR FIAG ()} STATUS_
Behavior:
This operation has a dual function
A) It togglies the state of selzactable features (attributes).
B) It serves to activate sub-menus from the higher level
menus.
Interface:
Input: neone
Qutput: STATUS _has the outcome of
- selected nenu item was of the selectable type
- selected menu item was of a menu type
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6) O_READ NO OF SELECTED ATTRIBUTES () NO_OF S ATTR
Behavior:
The fuction of this operation is to retrieve the number of
attributes that have been seleited, from the resource.
Interface:
Input: none
output: NO_OF_S_ATTR is the number of selected attributes

7} O-CLEAR-ALL~ATTRIBUTES ()
Behavior:
All selected attributes are cleared through this operation.
Interface:
Input: none
Output: no.e

8) O _CLEAR ATTRIBUTE:;
Behavior:
Clears the current attribute from the list of attributes.
Interface:
Input: none
Output: none

2) 0-LISg-SELECTED-ATTRIBUTES (DISPLACEMENT_ ) MENU TITLE, MENU_ITEM
Dehavior:
This operation will provide the list of selected attributes.
The passed-in parameter, DISPLACEMENT , specifies whether
current attribute/last attribute/next attribute will be
returned for display.
Interface:
Input: DISPLACEMENT defines the direction of search
output: MENU TITLE returns the menu title of the selected
attribute.
MENU_ITEM returns the the selected item.

10) O-READ-LIST-FOUND-METHOD () METHOD

Behavior:
This operation identifies whet -  w&«traction or bird count
has been enabled in List Founca “ ons.

Interface:

Input: none
Output: METHOD = indicates whether bird count or item
extraction has been enabled in List Found Birds

1i) ©_READ_LIST MATCHED_METHOD () LIST_MATCHED_METHOD

Behavior: '
This operation which of the four sub-menus have been
enabled in List Matched Birds.

Interface:
Input: none
Output: LIST MATCHED METHOD indicates which on of four

functions has been enabled during List Mtched Birds
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12) O-FILL-FILTER ()

Behavior:
The role of this operation is to compile a searching
filter based on the selected attributes. This filter
which is bagically a short 1list of the selacted
attributes will be employed in the searching of the birds
data base. Instead of returning the filter back through
the interface it is placed in the global environmental
module. In this way redundant data flow is avoided.
Interface:
Input: none
Output: none

06. » 3= THRE 8 £

This resource provides the facility of guering the main

activitiesz of ATTRIBUTE and FINUT.

Dats Usages-—
Public:

Variable:
MENU_ID is the id of ile current menu.

Private:

Variable:
8TATUS__ is the status report of procedures and functions.
Q ARY iz the array emulating the queue
O _TMP ARY is the temporary queue array, used for coatext
switching
Q MIDL is the marker separating the find apd attribute

activities .
Q _TATL is the pointer marking the position of the last item
in the queue

Constant:
Q BIZE is the size of the queue set at 10

List of Operations:-

1) O-READ-Q-FILE ()
Behavior:
this operation retrieves the ¢ueue information from a disc
file, Q_DAT.TXT, when the main program is first run
Interface:
Input:; none
Output: mnone
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3)

4)

5)

6)

O-WRITE-Q-FILE ()
Behavior:
This operation will write the gueue data into file
Q_DAT.TXT when guitting the program
Interface:
Input: none
Qutput: none

EXCHANGE~Q-BIOCKS ()

Behavior:
This operation will swap the segments of gueue
corresponding to the Attribute mode with segment
corresponding to the Find mode, thus putting the relevant
menu~id at the head of the queue

Interface:
Input: none
Output: none

O-FRONT~ENQ () STATUS_
Behavior:
This operation will e.jueue the MENU _ID at the head of the
queue
Interface:
Input: none
output: STATUS_ has the outcome of -
0 — successful
1 - unsuccessful / queue is full

0-DEQ () STATUS_

Behavior:
This operation will consume the item at the head of the

gueue, and writes it to the MENU_ID
Interface:
Input: none
Cutput: STATUS_ has the outcome of
0 - successful
1 - unsuccessiul / queue empty

INITIALIZE Q FILE () Q FILE
Behavior:
This operation checks the default drive for the queue file
If it is not found then a second predefined path will be
checked, before aborting.
Interface:
Input: none
Output: Q@ FILE is the directory path where the gueue file
was found. This is the path where gueue is saved
before exiting from the progranm
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6.2, 4= CROLL REBOURCE
This resource facilitates the function of word scrolling within
the current line of text, which is stored in the variable
TEXT ITEM. This is achieved by displaying a segment of the text

at any one time.

Data g2
Public:
Variable:

TEXT ITEM is the string text of the current menu item
REV_W4 is the reverse video indicator of winuow 4

Wl_BIZE is the size of window 1

W4_BIZE is the size of window 4

GUIDE_ARROW R

GUIDE_ARROW L

W_NO is the window number of the active window, either 1 or
4

Private: -
Variables:
¥W_L POIRNTER is the window left pointer.
W_R POINTER is the window right pointer.
TEXT DISPLAY is the portion of text from the TEXT ITEM to
be displayed on the s¢reen.
TEXT LENGTE is the length of text in TEXT_ITEM.

List of operatiops:-

1) O-INITIAL~TEXT (TEXT_ ITEM) TEXT_ DISPLAY
Behavior:
This operation extracts the first x characters in the text
contained in TEXT ITEM and writes it toc TEXT DISPLAY
Interface:
iInput: TEXT ITEM contains the current line of text in the
data structure
TEXT DISPLAY contains a sub-string of text within
TEXT ITEM, for dislpaying on the screen
Output: TEXT DISPLAY is the truncated text from the current
line to be displayed on the current window

2) O-MOVE-TEXT-LEFT (TEXT_ ITEM) TEXT DISPLAY
Behavior:
This cperation moves the displayed window of the text in
MENU_ITEM one word to the left.
Interface:
Input: MENU_ITEM contains the current line of text in the
data structure
Output: TEXT DISPLAY contains a sub-string of text within
MENU_TITEM, for dislpaying on the screen
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3) O-MOVE-TEXT-RIGET (MENU ITEM) TEXT_DISPLAY

Behavior:
This operation moves the displayed window of the text in
MENU_ITEM one word to the right

Interface:
Input: MENU_ITEM contains the current line of text in the

data structure.
Output: TEXT DISPLAY:; contains a sub-string of text within
MENU_ITEM for dislpaying on the screen

4.6.2.5=-_ BT DAT RESO B
Bird attributes, bird information, bird name, bird family, bird
S.A number, bird code and bird count data structures are managed
in this resource. Operations of the resource allow access to
bird data including the scan and compare mechanism reguired for
short listing and generation of the list of matched birds. The
statl.c part of the database includes bird attributes, bird
information, bird name, bird S.A number , beird code and bird
family; and are stored on a disc file. The dynamic part of this
database comprising of the bied count is stofed in a seperate
disc file.
Data _Usage:—
Public:
Variable:
MENU ID is the id of the current menu.
BIRD_FAMILY is the family to which the current bird belongs

BIRD NAME is the name of the current bird
BIRD COUNT is the count number of the current bird

Private:
Variable:

STRATEGY is the search and compare strategy of selected

attributes against the bizd attributes; four possible
values. a)no attribute is selected; compile all birds for
display b) only bird family is selected c)a flag type
attribute ie selected; bird family is not selected d) both
family and flag type attributes have been selected

NO_OF MATCHED BIRDS is the number of birds matching the
selected attributes

MATCE_LIBT_NO identifies which of the four possible
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1)

2}

3)

x

functions of a)bird count, b)bird information, c)bird image
or d)bird call have been enabled
NO_FOUND BIRDS is the number of birds with a bird count
greater than zero
FPOUND _LIST NO identifies whether extraction or bkird count
are enabled during the list found birds
DATA ARY is of the type record; this i=s the bird database
BIR NAME is the name bird
FLHILY iz the family of the bird
8A0S_ is the South African bird number
FR_CODE is the bird habitat code
BIRD ATTR contalns the flag type attributes of the bird
BIRD COUNT is the count number of the bird
MATCH_ indicates if the current record has matched
attribute specifications
BIRD BEC is the DATA_ ARY record pointer

a o LN

O-READ~BIRD-DATA ()
Behavior:
This operation retrieves the static (read-only) segment of
the kird database, from a disc file.
Interface:
Input: none -
Cutput: none

0-SCAN ()

Behavior:
The bird data base will be scanned and compared against the
selected attributes, to generzte a short list of the
matched birds. This operation

Interface:
Input: none
Output: none

O~LIST-MATCHED-BIRDS (DISFLACEMENT )

Behavior:
The retrieval of bird specie" from the short list of
matched birds is achieved through thics operation. The
passed~in parameter, DISPLACEMENT, specifies whether
current/next/previous entry will be retrieved. The name and
fanily of the retrieved bird species will then be written
to the display from the calling proccas. To prevent the
redundant flow of data this information is placed into the
global environmental wmodule, rather than being returned
to the calling process.

Interface:
Input: DISPLACEMENT defines the direction of retrieval
Output: none
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4)

5)

5)

7)

8)

9)

O-READ-COUNT-FILE ()
Behavior:

The bird count information is read from a disc file.
Interface:

Input: none

OQutput: none

O-WRITE~COUNT-FILE ()
Behavior:

The bird count information is written to a disc file
Interface:

Input: none

Output: none

O~CHANGE~BIRD-COUNT (DISPLACEMENT )

Behavior:
Bird counts are adjusted through this operaticn. The
Jassed=-in parameter, DISPLACEMENT , specifies whether the
count should be incremented or decremented.

Interiacs::
Input: DISPLACEMENT defines if count should be incremented

o™ decremented.

LR oTone
o=k - T"IND=BIRDS () NO_OF_ FOUND_BIRDS -
Beha i, .
This ¢ .. sun retrieves the number of birds which have a
Q.. W Whuw . greater than zero. This is necessary to

display tie Lseal number of found birds, when in List Found
Birds.
Interface:
Input: none
Qutput: NO _OF _FOUND_BIRDS is the number of found birds

O=LIST-FOUND-BIRDS (DISPLACEHENT )

Behavior:
The retrieval of bird species that have a count value of
greater than zero is achieved through this operation. The
passed~in parameter, DISPLACEMENT, specifies whether
current/next/previous entry will be retrieved. The name and
family of the retrieved bird species will then he written
to the display from the calling process. To prevent the
redundant flow of data this information is placed into the
global environmental module, rather than being returned to
the calling process.

Interface:
Input: DISPLACEMENT defines the direction of retrieval.
Output: none

O-CLEAR-FOUND-BIRDS ;)
Behavior:

clears the list of found birds.
Intarface:

Input: none
Cutput: none
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10) O-CLEAR-BIRD ()
Behavior:
Clears the current bird from the list of found k .rds.
Interface:
Input: none
Output: none
11) O~READ-NO-QF-MATCHED-BIRDS () NO_OF_MATCHED_BIRDS
Behavioz:
This operation retrieves the number of birds which match
the selected attributes. This 1s necessary to display the
total number of matched birds, when in List Matched Birds.
Interface: -

Input.: none
Output: NO_OF MATCHED BIRDS is the number of matched birds

4.7= BUMMARY

During the course '~ this chapter we have covered the powerful
method of process/rescurce decomposition of 00D objecis. The
importance of divorecing the conceptual design from the
implementation method was next discussed. To complement this
discipline a PDL dqcumentation method was adopted. By
partitioning the object identification and classification
exercise into three progressive high to low level stages, the

system processes and resources were described.
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5.1= ACHIEVEMENTS

A personal computer software model has been developed. This
model provides all the prescribed facilities of the identifier
except the bird image and bird call facilities. In spite of
this, bird identification is still very much possible., In fact

except for those situations where bird image and call remain as

' the final means of identification, the simple model has proved

to be very practical and cfficient. We have provided the bird
identifier model with a bird database of 742 bird species
containing 194 attributes (bird family through to markings; see
Appendix A) . In the interest of simplicity and modifiabilit;r
this database is stored in disc file without any compression or
optimizing schemes. Despite this lack of efficiency the scan and
compare mechanism of ’List Matched Birds’ activity is hardly
noticeable tc the user. Recall that the result of each attribute
selection is immediately fed back to the user by recompiling the
list through the List Matched Birds operatio. and displaying the
number of birds in the list, on windcw 5.
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S.2- IMPLEMENTATION

Turbo Pascal V5.5 was used to implement the PDL descriptions.
The reason for this choice was due to the structured syntax of
Pascal. It furnished a High-level programming platform, on which
one could concentrate on producing a sound system, without
Peing hampered with language barriers, Conscious effort was made
to avoid the use of complex data structures such as peointers, in
anticipation of making the code more portable. "iis was
considered necessary as the personal computer model would
eventually be impérted into a hand-held environment such as a
microcontroller. With this in mind we have further restricted
our OOD realization to the use of Turbo Pascal ‘Units’, rather

than Turbo ‘CObjects’, -

The entire size of the bird identifier code is 36 Xb and the
uncoded birds database is 67 EKb.(A list modules and their
corresponding code sizé is listed in Appendix.C.). The progranme
code includes extensive status checking of most operations,
indicating the precise outcome of the operation. This was done
to bulld some degree of self testing into the model; thus making
for simpler debuyging procedure. Once the employed databases are
successfully employed by the software model, the checking
operations may be removed from the code to ensure that the final
code volume can be comfortably accomodated by a hand-held
device. However, even in the present form, the Aatabase together
with the program can be supported by a 8051 microcontroller

environment, without &ifficulty.
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5.3= TESTING

Testing is a wvital and necessary part of any software
development. To ensure efficient debugging, the testing «affort
was systematically divided into two separate stages; the testing
of individual processes and the final testing of the integrated
system. All modules were tested individually, prior to system
integration. The validation of the ‘List Matched Birds’ module
was by far the most important exercise at this level of testing.
This was done by truncating the bird database to eleven birds.
Several combinations of featnres were selected and the list of
generated matched birds were cross-checked with those of the
database. Final testing stage involved the testing of the
functional behavior of the entire system. Due to the simplicity
of the model and it’s user-interface, extensive generation of
test vectors was not necessary. In fact the final functional

testing was carried-out in less than thirty minutes.

In conforming with the objectives of this work we will discuss
the software engineering implications of design architecture and

development tools of the bird identifier fieldguide.

Although the architectural design does not expleit all 00D
concepts such as inheritance, but it does conform to a system
decomposition that is based on the idea of real world ocbjects.

We experienced that this discipline goes a long way in promoting
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the understandability of the system, it’s testing and
maintenance. Firstly the object decomposition exercise followed
the behavioral descriptions naturally. In this regard the
Attribute and Find Mode descriptions played a two-fold role of
providing fast and efficlent access to the system functions as
well as furnishing a reasonable model on which object
decomposition could be based. Secondly, *:.» effort of testing
and modifications was much simplified, since the scope of
activity was very much localized. Thirdly, because of the
encapsulation property of objects, integration was achieved with
very little difficulty.

5.,4.2=_ TOOL_SUPPORT
In spite of abundance of Computer Aided Software Engineering
tocls (CASE), users of these tools feel that it will be
sometimes before a comprehensive and yet simple to use CASE tool
package, is made available. In the case of the bird identifier
design, the degree of complexity did not warrant a powerful
developrent tool. A PDL formatter was used to develop the
architectural concepts of the design and was later expanded to
a more detailed level in order to furnish the documentation
needs of the design. aAs far as implementation is concernad
Turbo Pascal was used to perform  the edi.ting, running and

debugging of code, all within the same enviromwent.
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Table below shows the different design stages and associated
hours of activity. It is important to state that the figures in
this table represent the lump amount of time spent in each

stage; as this design cycle was reiterated several times to

completion.

activity Used Hours % of Total Hours
Architectural Design 100 ' 11.8
Detailed Design (PDL) 200 23.5
Coding 180 21.2
Testing 70 8.2
Documentation 3006 35.3

Total y 850 100.0
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5.5= CONCLUSIONS

Even with best coding techniques available today, storing of
sound and picture information places considerable demands on the
required memory space. With rapid advances in the field of
memory chips and display units, however, electronic fieldguides
offering sound and picture information as well as text are
beconming more feasible. thwithstanding these powerful
capakilities, the electronic fieldguide remains the fastest
means of information access; and therefore it is far superior to
the conventional implementations. As we have previously
indicated response time is 3 fundamental measure of capability
and usefulness. A good example of such a situation i= in the
field of medical science, where the process of a swift diagnosig
is of major importance. Electronic fieldguldes can also play a
major role in the educational field, where encouragement by the
way of providing quick solutions, will serve to sustain the
level of interest and will ultimately result in uplifting the
knowledge of the student. This is particularly true in the case
of the younger user, were it is well accepted that youngsters
are quite fearless of the electronic technology. In fact as the
electronic game mxarket indicates, the sheer element of
curiosity which is shared by most teen-agers, is the Ffirst and
foremost advocate. By tapping into this tremendous facet of the
younger generation, electronic fieldguides can provide a

significant contribution towards the promotion of science.
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A - National Parks (provides a single flay for selection)

A2,
A2,
A2.
A2,
22.
A2.
A2.
A2.
A2,
A2.
A2,

1 - Kruger National Park

2 - Mountain Zebra National Park

3 - Karoo National Park

4 - Addo Elephant National Park

5 = Langebaan National Park

6 - Swartvleil

7 = Tsitsikamma Forest National Park

8 - Golden Gate Highlands National Park
8 - Augrabies Falls National Park

10 - Bontebok National Park
11 - Kalzhari Gemsbok National Park

23 - Hiking Trails (provides a single flag for selection)

A3.
Al.
A3.

Fanie Botha
Soutspansberg
Otter
outeniqua

1
2
3
4

A4 - Towns and Cities (provides a single flag for selection)

Ad.1
A4.2
Ad.3
Ad.4
24,5
4.6

- Johannesburg

~ Pretoria

« Cape Town

- Port Elizabeth
~ East Londen

- Durban

A5 -Bird Sanctuaries (provides a single flag for selection)

AB,1
Ab5.2
AB.3

= Barberspan
= Rondebnlt
- Mariesvale
etc

A6 - Habitatg (provides a single flag for selection)

A6.1
A6.2
A6.3
A6.4
A6.5
AG.6
A6.7
A6.8

Townes, Parks and Gardens
Roadside Birds

Cultivation and Grasslands

Fynbos

Karoo

Semi~desert

Thorn Trees in Grassveld
Broadleaved Bushveld and Woodland
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A6.9 =~ Riverine and Coastal Bush: River Edge

A6.10 = Eve: green Forestu

A6.11 - Wetlands

26.12 - Estuaries and Seashores

A6.13 - Oceans

A6.14 - Mountaines, Rocky and Grassy Slopes

A7 - Stacus (max. of 3 logically ANDed options)

A7.1 - Abu.dant --flag #1
A7.2 -~ Common - ==flag #1
7.3 - Uncommon -=flag #1
A7.4 - Rare -~flag #1
A7.5 = Vagrant --flag $#2
A7.6 - Summer visitor --flag $2
A7.7 ~ Winter visitor --flag #2
A7.8 = Resident --flag #2
A7.9 = Diurnal ~=flag #3
A7.10 -Nocturnal --flag #3
28 - Bird Famjljes (provides a single flag for selection)
Ag8.1 - Albatrosses
AB8.2 = Alethe
| A8.3 - Apalis
? AB.4 - Avocet
A8.5 - Babblers
3 A8.6 - Barbets
| . A8.7 - Batis
| A8.8 - Bee~esaters
| A8.9 - Bishops
; A8.10 - Booby
' A8.11 - Broadbill
5 AB.12 - Bulbuls
? 28.13 - Buntings
| A8.14 - Bugh Shrikes
A8.15 ~ Bustards
28.16 - Buttonguails
A8.17 - Buzzards
A8.18 - Canaries
. A8.19 - Chaffinches
s 28.20 -~ Chats
; A8.21 - Cisticolas
? A8.22 - Coot
248,23 = Cormorants
A8.24 ~ Coucals
A8.25 - Coursers
¢ AB.26 - Crakes
. A8.27 - Cranes
A8.28 - Crimsonwing
: A8.29% = Crombecs
- AB.30 - Crows
A8.31 -~ cuckoo Flivies
A8.32 - Cuckoohawk
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A8.33
A8.34
A8.35
AB.36
AB,37
AB.38
AB.39
AB.40
AB.41
A8.42
AB.43
AB8.44
AB.45
AB.46
A8.47
A8.48
A8.49
A8.50
AB.51
A8.52
AB.B3
A8.54
AB.55
AB8.56
A8.57
AB.58
AB.59
A8.60
AB.61
AD.62
AB.63
AB.64
AB.65
AB.66
AB.67
AB8.68
A8.69
AB.70
AB.71
AB.72
AB.73
A8.74
28.75
A8.76
A8.77
A8.78
AB.79
28.80
AB.81
As.82
AB.83
AB.84
A8.85
AB.8B6
AB.87
AB.B8

fr1T et rsrr ittt rerErna

Cuckoos
Crzkooghrikes
Curlew
Darter
Dikkops
Doves
Drongos
Ducks
Eagles
Egrets
Falcons
Finches
Finfoot
Fire Finches
Flamingos
Flufftails
Flycatchers
Francelins
Frigate Birds
Gallinules
Cannets
Geese
Godwits
Gozhawks
Grassbird
Guineafowl
Gulls
Gymnogene
Haunerkop
Harriers
Helmet Shrikes
Herons
Honeyguides
Hoopoes
Hornbills
Hyliotas
Ibises
Jacanas
Kestrels
Kingfishers
Kites
Korhaans
Larks
Longclaws
Louries
Lovebirds
Manikins
Martins
Moorhens
Housebirds
Nicator
Rightjars
Orioles
Ostrich
Owls
Oxpeckers
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A8.89 - Oystercatchers
AB.90 = Palm Thrushes
A8.81 - Parrots
A8.92 ~ Penduline Tits
A8.93 - Penguins
AB8.94 = Peirels
A8.95 - Phalarcpes
A8.96 - Pigeons
A8.97 - Pipits
A8.98 ~ Pitta
AB.99 - Plovers
A8.100 - Pratincoles
AB8.101 - Priniacs
A8.102 - Pytilias
A8.103 ~ Quails
AS.104 - Queleas
A8.105 - Rails
A8.106 - Raven
A8.107 - Robins
A8.108 - Rockjumpers
A8,.109 - Rockrunner
A8.110 - Rollers
A8.111 -~ Sandgrouse
A8.112 - Sandpipers
A8.113 - Secretary Bird
A8.114 - Seedcrackers
A8.115 ~ Shearwaters
2A8.116 ~ Shrikes
A8.117 - Siskins
A8.118 - Skimmer
A8.119 - Skuas
AB.120 - Snipes
A8.121 -~ Sparrowhawks
AB.122 -~ Sparrows
A8.123 - Starlings
AB8.124 - Stilt
- A8.125 - Stints
A8.126 -~ Storks
A8.127 = Sugarbirds
A8.128 =~ Sunbirds
AB.129 - Swallows
AB.130 - Swan
A8.131 - Swifts
A8.132 - Tchagras
28.133 ~ Terns
A8.134 = Thrushes
A8.135 ~ Titbabblers
A8.136 = Tits
A8.137 - Trogon
A8.138 - Tropic Birds
AB8.139 ~ Turnstone
A8.140 - Twinspots
A8.141 - Vultures
A8.142 - Wagtails
AB8.142 -~ Warblers
AB.144 ~ Waxbills
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AB.145
AB.146
A8.147
AB.148
A8.149

AB.15
AB.15

AB.l52

A8.15

0
1

3

Weavers
Wheatears
Whimbrel
White-eyes
Whydahs
widow Finches
Widows
Woodpeckers
Wrynack

A2 - SBize (provides a single flag for selection)

AS.1
A9.2
A9.3
A9.4
A9.5B

210 ~ Feeding Habits (provides a single flag for selection)

Larger than a Turtle Dove

- About the size of a Turtle Dove
~ Between turtle dove and Cape Sparrow

-~ About the size of a Cape Sparrow

Smaller than a Cape Sparr

Al0.1 - Flying
Al10.2 « Perching

oW

210.3 - On Ground
AlC.4 - Wet Areas
Al0.5 - Water
Al10.6 -~ Climbing and Creeping

All - Features (max. of 6 logically ANDed options)
All.1l - Long legs -=flag $#1
All .2 - Long beak -=flag #2
All.3 - Long neck -=flag #3
All.4 - Long tail --flag #4
21,5 -~ Fork tail -=-flag #4
Al..6 - Sguare tail ~=flag #4
All,7 ~ Bill heavy or hooked --flag #5
All.8 = Bill short and conical --flag #5
All.9 -~ Head crested -=~flag #6

Al2 - Coloring (max. of 9 logically ANDed coptions)

Al2.1
Al2.2
Al2.3
212.4
Al2.5
Al2.6
Al2.7
Alz.8
Al2.9

e L PRERYEE P

Mostly white
Mostiy black

Black and dark or white and gray

Mostly brown

Yellow or orange present
Green or blue present
Red present

Rust or buff present

~=f1ag
-=Fflag
-=flag
-=-flag
~=flag
-~Flag
-=flag
-~flag

Beak, eye or feet distinctively marked
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Al3 - Markings (max. of 6 logically ANDéd options)

Al3.1 = Underparts plain -—flag #1
Al3.2 = Underparts spotted ~=flag #i
Al3.3 - IInderparts stripped —=flag #1
Al3.4 - Underparts barred --flag #1
Al3.5 - Upperparts marked --flag #1
Al3.6 - Stripe through or over eye -=flag §2
Al3.7 - Top of head distinct -=flag #3
Al3.8 - Eye ring distinct --flag #4
Al3.9 -~ Boldly marked sitting or standing --flag #5
Al13.10 -Beldly marked in flight —=flag #5
Al3.11 -Tail longitudinally marked --flag #6
Al3.12 -Tail cross-marked --flag #6

Al4 - Utilities (no flags)

Al4.1 - Set initial key delay (only applies to arrow keys)
Al4.2 - Set scroll rate (only applies to arrow keys)
Al4.3 - Enable counting in List Found Birds

Al4.4 - Enable extraction in List Found Birds
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ID_ATTR_M ..7s
ID_FINF_N ..is
ID_HELP ....is
1D_COUNTRY .is
ID_N_PARKS .is
ID_HIKING ..is
1D_TOWNS ...1s
1D_BIRD_SAN is
ID_HABITAT .is
ID_STATUS ..is
1D_BIRD_F ..is
ID_SIZE ....is
ID_FEEDING .is
ID_FEATURE .is
ID_COLORING s
ID_KARKING .is
ID_UTILITY .is

Public Variables

et i [

1
2

the process-fid
the process-id
the process-id
the process-id
the process=id
the prozess-id
the process-id
the process-id
the process-id
the process-id
the process-id
the process-id
the process-1d
the process-id
the procr .i-id
the process-id
the process-id

of
of
of
of
of
o
D;
of
of
of
of
of
of
of
of
of
of

the
the
ths
the
the
the
the
the
the
the
the
the
the
the
the
the
the

fdain Attribute’ menu
tHpin Find’ menu

tHalpf menu

fCountries’ menu
riational Parks’ menu
tHikiny Trails’ menu

15 10 1990 PAGE 1 -

T T T

Touns and Cities! menu
8ird Sanctueries’ menu

tdabitats’ menu
Status’ mepl

igird Fowilies’ menu
‘iBi{rd Size’ menu

‘Feagding’ menu
fFeatures’ menu

fcolorings’ menu

tHarkings? wenu

rutilities’ manu

PROCESS_ID .....is the fd of the current menu.
LAST_PROCESS_ID fs the id of the of the last process

Private Constants

emeroseDe 1C

MENU_TITLE is the title of the current menu.

92
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Private Variablee

L e L L L T R 1 L e T L e L T e e Y e L L YT I

TEXT_ITEM ...is the string text of the current menu {tem.

TEXT_DISPLAY portion of text from the TEXT_ITEM for display oh screen.
CONTINUE_ ...is the boolean variesble for the while toop.

STATUS_ .....{s the status report of procedures and functions.

KEY_ .......1s the character containing the pressed key.

C_POINTER ...peints to the current entry in the menu

F_POINTER ...peints te the first entry in the menu

L_POIHTER ...points to the last entry in the menu

W_L _POIRTER .75 the window left pointer.

10 W_R_POINYER .is the window right pointer.

1 CHAR_ «2.s.-+79 & character of the text TEXT_ITEM for testing purposes.
12 TEXY_LENGTH .fs the length of text in TEXT_ITEM.

DISPLACEMENT_ defines vertical scroll direction relative to current position
14 ATTRIBUTE_FLAG ic an Indicator for attribute gelection

15 Wi_X is the scroen column position of left corner of window 1

16 WiI_Y is the screen row position «f teft corner of window 1

17 W3 X is the screen column position of left corner of window 3

18 W3_Y is the screen row position of left corner of window 3

19 Wi X is the screen column position of left corner of window 4

20 Wi Y is the screen row position of Left corner of window 4

21 W1_SIZE 15 th size of window 1

22 W2_SIZE fs th size of window 2

23 W3_SIZE is th size of window 3

24 Wi_SIZE is th size of window 4
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Scheduier Data Usage
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public Constants:
Public Vartables:

15 10 1990 PAGE 1 -

++=PROCESS_ID s the id of the current menu.

Private Constants:

= T0_ATTR_M ..is
v.ID_FIND_H ..is
ceoID_HELP ....05
«»<ID_COUNTRY .is
«=<ID_N_PARKS .is
o=« ID_HIKING ..is
s ID_TOMES ...i5
««-10_BIRD_SAN is
«+»ID_HABITAT .is
«» o ID_STATUS ..is
+=-ID_BIRD_F ..fs
ee-1D_SIZE ....1is
.+« IB_FEEDING .is
.=+ ID_FEATURE .is
+».ID_COLORING is
oo ID_MARKING .is
«o«ID_UTILITY .is

the process-id of
the process-id of
the process-id of
the procass-id of
the process-id of
the process-id of
the procese-jid of
the process-id of
the process-id of
the process-id of
the process-id of
the process-id of
the process-id of
the process-fd of
the process-id of
the process-id of
the procoss-id of

-++REY_ 18 the charscte~ ~enteining

PDL Description:

v e e L
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Hain ittribute’ menu
*8ain Find' menu

fielp! menu

fCountries’ menu
fNational Parks’! menu
fRiking Trails’ wenu
Towns snd Cities’ merm
fBird Sanctuaries’ menu
fHabi tats’ menu
'Status’ menu

*Bird Families’ menu
‘Bird Size’ menu
Feading’ menu
‘Features’ nenu
feolorings’ menu
‘Harkings’ menu
futitities! menu
presseu key
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Scheduler Frocess
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m=m=asmranen sunupe SA By P P T ST L LS L e Y T Y e

33 else
X4 cape PROCESS_ID
35 of help
BA
37 of sttribute menu
1A
3 of utjilities
134
3] of find main menu
16A
43 of List found birds
1Ba
&5 of clear found birds
198
47 of List attributes
2iA
(14 of clear attribute
228

36 execute Help Menu Process [P-HELP]

38 execute Attribute Menu Process [P-ATTR-MENU]
40 exccute Utility Menu Process [P-UTIL)

42 execute Find Hain Menu Process [P-FlHD-~MENU]

¥4 execute List Found Birds Process [P-LIST-FOUND]

48 execute List Attributes Procees [P-LIST-ATTR]

50 execute Clear Attributes Process [P-CLEAR-ATTR]

hb execute Clear Found Birds Process [P-CLEAR-FOUND]

P i 1f SYSTEM ON is false
&MA P 2 format the screen [0-SCREEN-FORMA!l
4iAP 3 reed bird datebase from file [D~READ-BIRD-DATA]
P 4 rend text data from file [O-READ-TXT-DATA]
PS5 if STATUS is not succesfull f<»0)
P 6 ease STATUS_
P T of 1), Text fiie not found:
P B TEXT_ i= "Text file not found!
P9 of [2i, % Charater expected
P10 TEXT_ = X Character expected’
P11 of [31, %M Expected
P 12 TEXT_ = '¥M Expected’
P 13 of [41, %H Expeeted
P 14 TEXT_ i= 'RH Expected’
P15 endcase
G3A P 16 write TEXT_ to window & [O-WRT-W4]
678 P 17 quit program [F-QUIT-PROGI
P8 olae
P19 read gqueue date from file [0-READ-G-DATAI
P 20 SYSTEM_ON := true
38p P 21 compile attribute fileer [O-FILL-FILTER])
42A P 22 scan detabase [O-SCAN]
47A P 23 read nuwber of matched birds [O-READ-NO~OF-MATCHED-BIRDS]
638 P 24 write number to window 5 [O-URT-WS]
p 25 _ epdif '
P 26 endif
P ar while STOP_ is falsoe
B%A P 28 degqueue process-id [D-DEQ]
F 29 {f STATUS_ is not succeful [=1)
&35 P 30 write "Queue Ompty®" to window & [D-URT-WAJ
6VA P 31 wait for a keypress [O-WAIT]
654 p 32 clear window & [D=CLR-W&]
P
P
P
F
P
P
P
p
P
P
P
P
P
P
P
P
P
P
P

51 of List matehed birds

96
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el

244 P 52

P 53 of erune bird
26h P 50,

P 55 of clear bird
278 P 54

P 57 endeage

P 58 endif

P 5% endwhile

execute Courit Bird Process [P-COUNT-BIRD]

97

execute Lint Matched Birds Process LP-LIST-MATCHED]

execute Cliear s Found Bird Process [P-CLEAR-BIRD]
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Help Process

Help Date Usage
------------- B- 7A =L-mr-m--recmecser—cccrceermmscenresdrme e om o n s oteoena o

Public veriebles:

+.«PROEESS_ID §s the id of the current menu,

Private Varisbies: .
«+-D1SPLACEMENT__ defines verticel scroll direction relative te current position
«s +HEWU_TITLE 15 thz title of the current menu.

-+ +TEXT_ITEM is the string text of the current menu f{tem.

«+ - TEXT_DISPLAY portion of text from the TEXT_ITEN for display on screen.
«+=CONTINUE_ s the boolean variable for the while Loop.

-+ «STATUS_ i3 the status report of procedures and fuhctions.

-+.KEY_ it the chearacter containing the pressed key.

POL Description:

oo onao
N = o0 oW Wl A

L
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Help Process

Help Manu Process {P-HELP)

......... meemPé BA mPesrsesracrecnersumsresrserNaRrsNmANSAAmeARmEoeEERnemmEsSmbNe.

618

33A
G&A
62A
628
63A

624
628
634

5BA
&2A
528
63A

Wl 0~ O W b Y -

[ R Y
N - O

[0 I Y | S R S e
N = O w0

23

W9 W 9P T O CY 9T DY VW RO OQ U UT CUY OOT T VYO
)
L

wurite "ielp® to window 1 [O-WRT-W1)
DISPLACEMERT_ = D
read an item from menu [0-READ-TXT-ITEM)
initialfze text [O~INITIAL-TEXT)
write to window 2 [0-WRT-W2]
write 15 WindoW 3 TO-WRY-K3)
write TEXT_DISPLAY to swindow & [C-WRY-W4)
CONTINUE 3= true
while CONTINUE
repeat
read keyboard
KEY_ := pressed key
until KEY_ {s (right arrow) (left arrow) or {(escape)
case KEY
of KEY_LEFT_ARROW
move text teft [0-ADVE-TXY-LEFT]
write to window 2 I0-WRT-W2]
write to window 3 [D-4RT-U3]
write TEXT_DISPLAY tc sindow & [O-WRY-W&]
of KEY_RIGHT_ARROW
move text right [O-MOVE-TEXT-RIGHTI
Write to window & [O-WRT-W2]
srite to window 3 LO-MRT-W3]
Write TEXT _DISPLAY to windoW & [0-WRT-W&)
of KEY_ESGAPE
CONTINUE_ := false,
endease
endwhile
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Birds 15 10 19%0 PAGE 1 - 10
Attribute Procesges

Attribute Menu bats Usage

m=mrrsressunsl= {0 -[r-crusnevresacsssrescuisnurcErsErERCANLUSEsRLRR AR AR R U R ETE R,

c 1 Public Variables:

c 2 »o«PROCESS_ID 2z i3 the {d of the current process.

c 3 Private Variables:

c 4 ««-DISPLACEMENT _ defines vertical scrol! direction relative to current pesition
c 5 -=+MENU_TITLE fa the titie of the current menu.

c 5 « o TEXT_ITEM 5 the string text of the current menu item.

- -=«TEXT_DISPLAY portion of text from the TEXT_ITEM for display on screen.
t 8 »»«CONYINUE_ is the boolean variable for the while loop.

t 9 ««+STATUS_ 15 the status report of procedures and functions.

c 10 ..-KEY_ is the character contsining the pressed key.

cM" PDL Description:

c 12 .

c 13

102

LA Naon o L. .

o -
W s B T (d‘

el



Birds 15 10 1990 PARE 1 - 11
Attribute Processes

Attribute Menu Process [P-ATTR=-MENU]

------------- P- {fA =Pe-ce-wurrcscircamiansnrerserreren s er e s em e ce st a s u
32A 1 read titie of menu, [G~READ-MENU-TITLE]
618 2 write MERU_TITLE te window 1 [O-WRT-W11

3 DISPLACEMERT_ := D -
I3 & read an item from menu [D-READ-TAT-ITEN]
S46A 5 inftialize text [O-INITIAL-TEXT]
H2A 6 write to window 2 [O-WRT-W2]
528 7 wirite to window 3 IO-WRT-W31
&3A 8 write TEXT_DISPLAY to window & (0-URT-W4]
9 CONTINUE_ == TRUE
10 while CONTINUE_
1" reapeat
12 read keyboard

-
W

KEY_ := pressed key _
untf{!l KEY_ iz Chelp) or {mode) or (select) or (left arrow)

oy
o

15 or {right arrow) or {up errow) or {down srrou)
16 or (escape) or {quit}

17 case KEY_

18 of KEY_HELP

52A

-
Lt

enqueue process-id [O-FRONT-ENQ)J
PROCESS_1ID == HELP_ID
engqueue process-id [0/: 2ONT-ENQ]
CONTINUE_ := false

of KEY_MODE
engueue process-id [0-FRONT-EHA}
exchange gqueue blocks [O-EXCH-Q-BLOCKS]
CONTINUE_ == false

n
=

B2a

I

52A
51A

NN
L

27 of KEY_SELECT

28 --venqueus the id of current process in case selacted item is ancther menu
S2A P 2% enqueue process-id [O-FRONT-ENGQ]
Z4A P 30 update attribute flag [D-UPDATE-ATTR-~FLAG]

w
-

case STATUS_

32 of %
3% «..selected ftem points to another menu
52A P 34 enqueue process-id [0~FRONT-ENQ] ‘
35 CONTIHUE_ := false
36 of 0
3F ...selected item wag a flag typs
53A P 38 dequeue process-id [0-DEQ]
388 p 39 compiie sttribute filter IO-FILL-FILTER]
42A P 40 scan detabase [0-SCAN)
&TA P M rezd number of matched birds [0-READ-HO-OF-MATCHED-BIRDS]
&3B P 42 write nupber to w’ dow & [O-WRY=-K5]
43 RISPLACEMENT _ = D
33A P 44 read an {tem from menu [O-READ-TXT-1TEMI
B&A P 45 jnftialize text {O-INITIAL-TEXT)
62A P 46 write to window 2 IO-URT-MW2:
G628 P 4T write to window 5 [0-WRT-W33
G3A P 4B write TEXT_DISPLAY to windou & [O-WRT-W4]

b g
G

endcase
of KEY_UP_ARROW
DISPLACEMENT_ t= -1

T YT YV VT DOV OV UYUOUYVCDWOUYUUYUUYTY YYD UY D UOUTTY UWYOD OO
u
o 5
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33a

56A
62A
&28
634

63A
6TA

A

S6A
62h
628
63A

&3
5TA

STA
624
628
&3A

58A
624
628
63A

678

¥ YV OY VYU T WY UUY U UV Y U U DU DY UCT VYUY YV VDWW YU YD UW VYUY

52
53
54
55
56
57
58
59
60
&1
&2

64
65
&6
&7
&8
&%
70
71

74
75
76
77
78
79
B0
81
82
B3
84
85
86
a7
88
89
90
@1
92

P4
95
96

read item an from menu [O-READ-TXT-ITEM]
if STATUS_ = O

initialise text [O-INITIAL-TEXT]

write to window 2 JO-WRT-WZ)

write to window 3 TO-WRT-W3]

write TEXT_DISPLAY to wWindow 4 [0-WRT-W4]
clse

write “pafnters Hot Found” to window & [O-WRT-W&l

walt for & keypress [O-WAIT]
endif
of KEY_DN_ARROW
DISPLACEMERT_ = +1
read an item from menu [O-READ-TXT-]TEM]
if STATUS_ §s5 O
injtialiise text [O-INITIAL-TEXYT]
Write to Windou 2 [O-URT-W2]
write to window 3 [O-WAT-W31
wWrite TEXT_DISPLAY to window & [0-WRT-WA)
else

write %pointers Not Moupd® to window & [O-WRT-W&l

wait for 8 keyprass [O-WAIT]
endif
of XEY_LEFT_ARROW
move text left I0-MOVE-TEXT-LEFT]
Write te window 2 [0-WRT-MWZ21
write to window 3 [D-WRY-W31
urite TEXT_DISPLAY to window & [G-WRT-Wil
of KEY_RIGHT_ARROW
move text right [(O-MOVE-TEXT-RIGHT]
urite to window 2 [O-WRT-WZ]
write to window 3 [O-WRT-W3)
write TEXT_PISPLAY to window &4 [Q-WRT-u4]
of KEY_ESCAPE
if PROCESS_ID = attribute msin menu
-« 0 notiring
else '
.s«regtore control the main menu
CONTINUE_ = false
endif
of KEY_QUIT
quit pregrem [P-QUIT-PROG]I
CONTINUE_ := false
§TOP_ = tr »
endcage
endwhile
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Attribute Processes

utility Menu Data Usage

T T T T

Publfc Varfiables:

»».PROCESS_ID is the id of the currant process.

Private Varisbles:

-=+DISPLACEMENT _ defines vertical scrolt direction relative to curreant position
++MENU_TITLE is the title of the current menu.

««.TEXT ITE¥ s the string text of the current menu ftem.

« v+ TEXT_DISPLAY portion of text from the TEXT_ITEM for display on screen.
«oCONTLHIS_ §s the boolean varisble for the while Lloop.

=+ 3TATUS_ {5 the ststus report of procedures and functions.

«+.KEY_ 18 the character containing the pressed key.

PDL Description:

OOoODOO0D0OnNnGOnn
LIRS = - T I T R B ]

-l el ol
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httribute Processes

Utility Menu Process (P-UTIL]

------------- p=- L - e L T T e L L L ]

328 F 1
&R P 2
P 3
IZAP 4
S6A P B
SZA P 6
628 p 7
G3A P B
F 9
P 10
F 11
P 12
P13
P 14
P15
P 16
P 7
P18
52A P 19
F 20
525 P 21
P 22
P 23
52A P 24
B1A P 25
P26
P 27
S52A P 28
34A P 29
P 30
P 31
P 32
52a P 33
P 34
P35
P 356
53A P 57
P 38
33A P 39
S6A P 40
é2A P 41
628 P 42
BIA P A3
P 4k
P 45
P 46
334 P 4T
S6A P 48
G2A P 49
628 F 50
63A P 51

read title of menu, (O-KEAD-MENM=-TITLE]
write HENU_TITLE to window 1 [D-WRT-W1]
DRISPLACEMENT_ := D
read on item from menu fO-READ-TXT~ITEM]
initialize text [O-INITIAL-TEXTI
write to window 2 [{D-UWRY-W2]}
wWrite to wWindow 3 [D-WRT-W3]
write TEXT_DISPLAY to window & [0-WRT-W&l
CONTINUE_ := TRUE
while CONTINUE_
repeat
read keyboard
KEY_ := pressed key
untit KEY_ is Chelp) or {mode) or (select) or (left arrow)
or {right arrow) or {up arrow) or (down arrow)
or {(escape) of (guit)
case KEY_
of KEY_RELP
enqueue precess-{d [0-FRONT-ENG]
FROCESS_ID == HELP_ID
enqueue process-id [O-FRONT-EKE)
CIHTIRUE,_ == false
of KEY_MODE
enqueue process-id [O-FROHT-ENQ]
exchange queué blocks [O-EXCH-G@-BLOCKS}
CONTINUE_ := false
of KEY_SELECT
enqueus process-id [O-FRONT-ERQ]
updete attribute f¥lag [O-UPDATE-ATTR=FLAG]
case STATUS_
of 1
«ev5elected item points to encther menu
engueue process-id [0-FRONT-ERQ)
CONTINUE_ := false
of 0
«v-selected item was a flag type
dequeue process-id [0-DEQ)
DISPLACEMENY_ = O :
read an item from menu [O-READ-TXT-ITEM)
initialize text [O-INITIAL-TEXT]
Write to window 2 [D-WRT-W2i
write to window 3 [O-WRT-W31
write TEXT_DISPLAY to window & (O-WRT-W41
endcase
of KEY_UP_ARROM
DISPLACEMENT_ := -1
read {tem an from menu [0-READ-TXT-1TEM)
initiatise text [O-INITIAL-TEXTI
urite to window 2 ID-WRT-W2)
write to window 3 [0-WRT-W3]
write TEXT_DISPLAY ta sindow & [0-MRT-W4)
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35
BéA
624
628
63A

57A
&2A
628
634

58A
62A
628
634

are

4
P
P
P
4
P
P
F
P
P
-]
P
P
P
[
P
p
P
P
P
P
P
P
P

52
23
54
55
5¢
57
5&
59
&0
61
&2
&3

65
&b
67

69
70
Tt
T2

T4

of KEY_DN_ARROW

DISPLACEMENT_ t= +1

read an item from menu [D-READ-TXY-1TEM]

initialiise text [0-IRITIAL-TEXTI

urite to window 2 (0-WRT-W21

write to window 3 [O-WRT-W3]

write TEXT_DISPLAY to window & [O-WRT-W&]
of KEY_LEFT_ARROW

move text left [O-MOVE-TEXT-LEFTI]

write to window 2 [O-WRT-W2]

write to window 3 [D-WRT-W31

write TEXT_DISPLAY to window & [D-WRT-W4]
of KEY_RIGHT_ARROW

move text right [O-MOVE-TEXT-RIGHT]

srite to window 2 [O-WRT-W2T

swrite to window 3 [O-WRT-M3]

write TEXT_DISPLAY to window & [O-WRT-W4)
of KEY_ESCAPE

CONTINUE_ = fslss
of KEY_QUIT

quit program [P-QUIT-PROE]

CONTIRUE_ := false
endcase

endwhile
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Find Processes

Find Main Menu Date Usage

T L T T o) 15A -c----.un-——------------\--a--u--n--------.—----.------—----------

nooDnoOoeoaoonanono

a e oa W ST -

Public variables:

.«-PROCESS_Ib s the id of the current process.

Private Varfables:

.+ -DISPLACEMENT_ defines verticel scroll direction relative to current position
««.MENU_TITLE is the title of the current menu.

ae«TEXT_ITEM §s the string text of the eurrent menu §tem,

.+ TEXT_DISP.AY portion of text from the TEXT_ITEW for display on screen.
...CONTINUE_ is the boolean varisble for the while loop.

...STATUS_ is the status report of procedures and functions.

.--KEY_ is the character containing the pressed key.

pDL Deseription:
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Find Processes

Fino Main Henu Process [P-FIND-MNENU]

------------- Pe 18A ~P-vacmmmmesvemrisesmmeessrocsmsnmsessrocuasmamemEmoosssnmRaTTT
L7A P 1 read number of matched birds [0-READ-NO-0OF-MATCHED-BIRDS]
63B P 2 write nueber to window 5 [O-WRT-W5]
32AP 5 rand title of menu, [D-READ-MENU-TITLE]}
1B P & write MENU_TITLE to window 1 [O-WRT-W1]

P 5 DISPLAGEMENT_ 3= 0
33apP & read en {tem from menu [0-READ-TXT-ITEM]
S&A P T initialize text [O-INMITIAL-TEXT)
é2a p 8 write to window 2 [O-WRT-W2l
628 P 9 write to window 3 [0-WDR7-W3)
63A P 10 write TEXT_DISPLAY to uindow 4 [O0-WRT-Wi]
P 11 CONTINUE_ = true
PR while CONTINUE_
P13 repeat
P 14 read keyboard
P15 KEY_ := pressed key
P16 until KEY_ is (help) or (mode) or {1elect) or (left arrow)
P 17 or (right arrow) or (up arrow) or {down arrow) or {quit}
P18 case KEY_
P19 of KET_HELP -
524 P 20 enqueus process-id [O-FROKT-ENQ)
P 21 PROCESS_ID := HELP_ID
B2A P 22 enqueue procass-id [0=FRONT-ENQ]
P 23 CORTINUE_ = felse
P 24 of KEY_MODE
52A P 28 engueus process=-§d [O-FRONT-ENQ)
1A P 26 exchange queve blocks [O-EXCH-Q-ELOCKS]
P 27 CONTINUE_ 2= false
p 28 of KEY_SELECT
P 29 ...engueus the id of current process in case selected item is another menu
52A P 30 enqueue process-id [0-FRONT-ENQ]
348 P 31 update attribute flag L[O-UPBATE-ATTR-FLAG]
P 32 case STATUS_
P33 of 1
P34 ...5elected item points to ancther menu
52A ¢ 35 engueus process-id [0-FRONT-ENQ]
p 36 CONTINUE_ :» folse
P 37 of D
P 38 .conelected .cem was a Flag type
53A P 39 dequeus process-id [0-DEQ]
38 P 40 compi le attribute Fiiter [O-FILL-FILTER]
424 P 41 scan database [0-SCAN]
LTA P 42 read number of motched birds [0-READ-KO-OF~MATCHER-BIRDS)
638 P 43 write number to window 5 [0-WRT-W5]
P 44 DISPLACENERT_ z+ O
33A P 45 read an Ttem from meny [O-READ-TXT-ITEM]
56K P 46 initiatize text (O-IRITIAL-TEXT]
62h P &7 write to window 2 [U-WRT-¥2]
628 P 48 write to window 3 [O-WRT-W3]
E3A P 4% write TEXT_DISPLAY to window 4 [O-WRT-H4)
P 50 endcase
P 51 of KEY_UP_ARROY
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33A
56A
624
&28
634

33A
56A
G2A
&28
634

57A
624
628
&63A

58A
62A
&28
&34

&67E

DISPLACEMENT_ = -1
read jtes an from manu [O-READ-TXT-ITEM]
initialise text [O-INITIAL-TEXT]
urite to window 2 {B-WRT-W2]
write to window 3 [0-WRT-W3)
write TEXT_DISPLAY to window & [O-WRT-W&]
of KEY_DN_ARRON
DISPLACEMENT_ = +1
read an ftem from menu [O-READ-TXT-ITEM]
initiatlise text [0O-INITIAL-TEXT]
write to window 2 [0-WRT-W21
write to window 3 [O-WRT-W3)
#rite TEXT_DISPLAY to window & [D-MRT-W&1
of KEY_LEFT_ARROW
move text Left FO-MOVE-TEXT-LEFT]
urite to window 2 [O-WRT-K2]
write to windus 3 [0-WRT-W3]
write TEXT_DISPLAY to window & [O-WRT-W4]
of KEY_RIGHT_ARROW
move text right [0-MOVE-TEXT-RIGHT]
urite to window 2 [D-WRT-WZ2]
write to window 3 I[0-WRT-W3]
write TEXT_DISPLAY to window & [O-WRT-W4]
of KEY_ESCAPE '
if PROCESS_ID = ateribute main menu
«=.do nething
aise
.«sFestore control the main wenu
CONTINUE_ = false
endif
of KEY_QUIT
quit progrsm [P-QUIT-PROGI
CONTIWUE_ z= false
andcease

endubhile
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Find Processes

List Found Lirds Dotz Usege

serevmumessasfe 17A  ofeseresemmesesmccmeessesshossLRsesmsseuammrossssssesesscanns

c 1 Public Variables:

c 2 «++PROCESS_ID is the {d of the current process.

c 3 Private Verjobles:

c 4 .. .DISPLACEMENT__ defines vertical scroll direction reletive te current position
c 5 ««-MENU_TITLE 18 the title of the current amenu.

c & «+-TEXT_ITEK is the string text of the current menu jtem.

I .+« TEXT_DISPLAY portion of text from the TEXT_ITEM for display on screen.
c 8 ..-CONTINUE_ is the boolean varishble for the shile loop.

c 9 ...STATUS_ s the status report of procedures and functions.

€10 ..-KEY_ is the character conteining tha preesed key.

o1 .--NO_OF _FOUND_BIRDS §s number of found birds

c 12 PPL Pescription:

c 13 van

C 1

1l2
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Find Processus

List Found Birds Precess {P-LIST-FOUND]

o mmmmemeeeeees P- 18A =Pe=e-- wemeesdescssreermomneavaes nemoociuesasmmemsousseusnes .e-
454 read number of found birds [O-READ-NO-OF-FOUND-BIRDE]
63B write number to window 5 [O-URT-W5)
¥ NO_OF_FOUND_BIRDS = 0
6B write fList §is Cleer’ to window 1 [O-WRT-WI1I
] &3A urite ’Esc to continue’ to window & (0-WRT-Wal

repcat
read keyboard

until Escape is pressed

else

ff LAST_PROCESS_ID is (find) or (clear bird) or
{bird count and bird count is zero)
DISPLACEMENT_ ¢= 0
tist found birds [C-L1ST~FOUND-BIRDS”

endif

write BIRD_COUNT te window 1 [0=WRT-W1]

Write BIRD_NAKE to window 4 [O-WRT-W4]

o0 0w W o -

P
5 I = ]

45B

Er—"
o

618
63A

- b
o i

3Tap 17 read List found mothod {O-READ-LIST-FOUND~RETHOD]
18 CORTIKUE_ = true
19 while CONTINUE_ -
20 repeat
21 read keyboard
22 KEY_ := pressed key s

[4°]
L5

until KEY_ is (help) or (mode) or (select) or (left arrcw)
or (right arrow) or {up arroW) or (doun arrow) or (¢."%)
case KEY_ *
of KEY_BELP

enquens process-id [0-FRONT-ENQ]

PROCESS_Ib := HEL¥_ID

snqueus process=-id [0-FRONT-ERQ]

n
wi e

52A

N
oo~

" 524

n
o

30 CONTIRUE_ := false
31 of KEY_MODE
524 P 32 entuee progose-id [O-FRONT-ENQ]
51 P 33 exchange queue biocks [U-EXCH-G-~BLOCKS]

LT
£

CONTINUE_ := false
of KEY_SELECT
engueue process-id [0-FRONT-ENQI
case Listing methed in list foundd birds
of count bird
PROCESS_LD = count bird
of CLEAR BIRD
PROCESS_ID :w clear bird
cndenge
onguoye procesa-id [C~FRONT-ERQ]
CONTEHUE_ ¢« false
of KEY_UP_ARROM

L]
u

B2A

g oOv Iv b W A
R ma & WD D~ N

324

FLlE LI
A vk

b6 DISPLACEHENT_ = =f
458 P &7 rood List of found birds [D-LIST-FOUND-BIRDSI
e 618 P 48 write BIRD_COUNT %o window 1 [G-WRT-W1]
O34 P 49 writc BIRD_NAME to window & [O-WRT-W4]

wn
=

of UEY_DN_ARROW
DYISPLACEMENT_ s= +1

" T W U YTV DWW TU VDYDY Y DTV Y WYY UUDVYOUYYYPRUTRYDOWY WY
n
o

L]
-
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458 P 52
618 ¢ 53
&3A P 54
P55
P 56
P 57
678 P 58
P 59
P &0
P 61
P 52
P &3

¥

read List of found birds 10-LIST-FOUND-BIRDS]
write BIRD_COUNT to window 1 [O-WRT-WI]
Write BIRD_WAME to window 4 [O-URT-Wél

of KEV_ESCAPE
CORYINUE_ = false

of KEY_QUIY
quit progrem [P-QUIT-PRUG]
CONTINUE_ := faise
STOP_ i= true

endcase

endwhite
endif
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Ciear Found Birds Datn lssge
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Public Variobles:

+1+PROCESS_ID i the id of the current process.
Private Variables:

~=<HEHU_TITLE is the title of the current wenu.

++.TEXT_ITEM is the otring text of the current menu item,

75 10 1990 PAGE 1 - 19

««-TEXT_DIBPLAY portion of text from the TEXI_ITEM for display on screen.

...CONTINUE_ i the bool. » variable for the while loop.
.«.STATUS_ is the status report of procedures and functions.

+++KEY_ i5 the character contsining the pressed key.
PDL Pescription:

Clear Found Birds Process [P-CLEAR-FOUND]

------------- p- i9B -P---—-----------—-----.-A-------u--------—-w--------—-----a---
418 urite ‘Cleart to wi- 5 LO-~URT-W1I
4634 write {Escwebort »e oimt to wipdow 4 [O«WRT-W&]

D0 o~ O T N -

-
L]

52A

B2A

-l el e e
Vi oA WP

52a
1A

[ g §
o~ O

4L6A

WY DWW U WU DV UYUYWUR VDT UDYW
L O I -
- 3 -~

P
ny

repest
read keyboard
KEY_ := preswed key
until KEY_ ie ‘help) or (mode) or (select)
or (left arrow! or {escepe)
case KEY
of KEY_WELP
enquete process-id [0-FRONT-ENQ]
PROCESS_ID := HELP_ID
enqueus process-id I0-FROKT-ENQ]
CONTINUE_ := false
of KEY_MODE
enqueue process-id [CO-FRORT-ENGI
exchange queue blocks [D-EXCH-Q-BLOCKS]
CONTINUE_ s= false
of KEY_SELECT )
clesr found birds [0-CLEAR-FOUND-BIRDS]
of KEY_ESCAPE
»+.70 notihng
endcase

115




8irds

15 10 1990 PAGE 1 - 20

Find Procezses

List Attributes Data Usage »

! smecemnra==—- £~ POA ~Cr-teemev--vouscwumssor-tsissersroceasomnnooLesN oSS ensTion

£ 1 Public Variables: :

c 2 «=-PROCESS_ID is the jd of the current process.

c 3 Privete Yarinbles:

c 4 .. .DISPLACENENT_ defines verticol scroll direction relative to current position
i -1 v v oHENU_TITLE 78 the title of the currant menu.

cC & <o TEXT_ITER is the string text of the current menu jtem.

c 7 .»TEXT_DISPLAY portion of text from the TEXT_ITEM for display on screen.
' t B8 «..CONTINUE_ is the boolean variuble for the while loop.

c 9 ...STATUS_ is the status report of procedures snd functiens.

c 10 .»-KEY_ 15 the character containing the pressed key.

c 1 PDL Description:

€12 vas

c

-
w

H L

‘\m—m-m.n-. e U S
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354
638

618
&34

363
&1B
&3A

S2A
52A

52a
51A

618
63A

Bbw
388
42A
3EA
63B

418
534

U

Birds

Find Processes

Attributes Process [P-LIST-ATTRI

-u'u-ev'u'uvv'v'v'o'u'u'vv-uvv'e-u'v'u'u‘u-u'u-v-uvvvv'ﬂvvvvvvvvmvvmvvvvvv

[ NI W R R ]

-

[O~READ~NO-DF=SELECTED-ATTRIBUTES]
write number to window 5 [O0-WRY-W5}
if NO_DF_SELECTED_ATTRIBUTES fg zero
write ‘nons selected’ te window 1 [O-WRT- H11
write fEsc te cintinue’ to window & [D-WRT-W4]
repeat
read keyboard
KEY_ := pressed key
until XEY_ is {escape)
else
DISPLACEMENT_ := 0
list selected attributes [0-LIST-SELECTED-ATTRIBUTES)
write title to windon 1 [O-WRT-W1])
write item to window 4 [O-WRT-W4J
CONTINUE _ == true
while CONTINUE_
repeat
read keyboard
KEY_ s= pressed key

15 10 1990 PAGE 1 - 21

until KEY_ is (heip) or (mode} or (select) or Cieft arrow)

or {right arroi) or {up arrow) or (doWn arrow} or

or t(escape) or {quit)

case KEY_

of KEY_MELP
sngueye process-id [0-FRONT-ENQ]
PROCESS _ID == HELP_QD
engqueue process-id [O-FROKT-ENQ]
CONTIMUE_ := false

of KEY_MODE
engwoue process-jd [0-FRONT-ENQ]
exchange gueue blocks [O-EXCH-Q-BLOCKS]
CONTINUE_ := false

of KEY_SELECT
write ‘Clear’ to window 1 {0-WRT-W1]

write fEsceabort Selsaffrim? to window & Iu-WRT-W4]

repeat
read keyboard
KEY_ t= pressed key

untit KEY_ iz (aelect) or (escape)

case KEY_

of KEY_SELECT
ciear attribute [O-CLEAR-ATTRIBUTEY
compile attribute fiiter fO-FILL-FEILTER]
scan databsse [0-5CAN]
[O~READ=NO-OF~SELECTED-ATTRIBUTES]
write number to window 5 [O-WRT-W52
i+ NO_DF_SELECTED_ATTRIBUTES is zero

write ‘none selected’ to window 1 ID-WRT-W1]
sirite ’Esc to cintinue’ to window & [O-WRT-W4]

repeat
raad keyboard
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368

618
63A

368
410
GIA

358
418
&34

57A
62A
628
63A

S50A
&2A
628
&3A

678

p 52
P 53
54
x5
56
&7
58
59
60
61
&2
&3
14
&5
66
14

69
70
(Al
T

T4
75
76

e
79
e
81
g2
B3
14
-85
86
87
1]
a9

L4l
92

KEY_ = pressed key
until KEY_ is (escape)
CONTINUE_ := false
elge
DISPLACEMENT_ 3= 0
List selected attributes [O-LIST-SELECTED-ATTRIBUTES]
endi f
if CONTINUE_ <> FALSE
writa title to window 1 [O-URT-W1]
write item to window & [0-WRT-W4]
endif
endcase
of KEY_UP_ARROW
DISPLACENENY_ :» -1
Ligt selected sttributes I0-LI1SY-SELECTED-ATTRIBUTEE]
urite title 1o window 1 [O-URT-W1]
write jtem tc window & [D-WRT-W&3
of KEY_DN_ARROW
DISPLACEMENT_ 3= +1
List selected attributes [O-LIST-SELECTER-ATTRIBUTES]
write title to window 1 [D-WRT<Wi]
write item to window & [D-WRY-W4&]
of KEY_LEFT_ARROW
move text Left [0-MOVE-TEXT-LEFT]
write to window 2 [D-WRY-WEZ]
write to wWindow 3 [O-WRT-W3]
write TEXT_DISPLAY to window & [O-WRT-W4]
of KEY_RIGHT_ARROW
move text right I0-ROVE-TEXY-RIGHTI -
write to window 2 [D-WRT-N2]
srite to window 3 {0-WRT-W31
write TEXT_DISPLAY to window & [D=WRT-W4)
of KEY_ESCAPE
CONTINUE_ = false
of KEY_QUIT
quit program [P-GUIT-PROG)
CONTINDE_ = false
STOP_ := trus
endcase
endwhile
endif
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Find PFrocesses

Clear Attribute Rata Usage

------------- - 22A -c-—-.-.---—--n--..--—-----------n-.--—--—-an----onnoo-------—-

oDoOonoonDoO0o0nNo0aooDnn

N~ 000NN

ol

Public Verisbles:

«++PROCESS_ID is the jd of the current process.

Piivate Veariables:

«« 'HENU_TITLE is the title of the current menu.

= TEXT_ITER is the string text of the current menu item.

+«-TEXT_DISPLAY portion of text from the TEXT_ITEM for display on screen.
«+CONTINUE_ is the boolesn variable for the while Loop.

.=«STATUS_ {5 the status report of procedures snd functicna.

.-.KEY_ is the chearacter containing the pressed key.

PDL Description:

aaw

Ciear Attributes Process [P-CLEAR-ATTRI

srmemtassse== P- 22 =~pPrecrvecmcesssmessrdsarsmcsssccaEmsossSsbesnsssssnEssEosSGaSEnT
51B P 1 write clesr messare to window 1 [O-WRT-W1]
&3A P 2 write fEsceabort;Selzaffirm’ to window 4 [O-WRT-W&l
P 3 repaat
P 4 read keyboapd
P 5 KEY_ = pressed key
P & until KEY_ is Chelp) or (mode) or {select) e (escape}
P 7 case KEY_
P 8 of KEY_HELP
52A P 9 enqueue process-id [0-FRONT~ENQI
P 10 PROCESS_ID .= HELP_ID
52A P 11 engueue process-id [0-FROKY-ENE]
P12 CONTINUE_ == false
P13 of KEY_NODE
52A P 14 enqueue process-id J0-FRONT«ENQ]
SIA P 15 exchange queue blocks [O-EXCH-Q-BLOCKS]
P 16 CONTINUE_ = false
P17 of KEY_SELECT
358 P 1B clemar ell attributes [O~CLEAR-AEL-ATTRIBUTES]
388 P 19 compile attribute filter [O-FILL-FILTER]
420 P 20 scan database [Q-SCAN]
47TA P 21 f0-READ-HC-OF-HATCRED-BIRDS]
638 P 22 write nusber to window 5 [O-WRT-W51
P23 of KEY_ESCAPE
P24 CONTINUE_ = false
] endcase
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Find Processes

List Matched Birds Data Usage

rrememmcansasfie  FJA -cc-----wo———-'-------n——-------—-nt-----——---n-------b----------

-0 BN SR P R T

oaoOnNoOnDoOooOonDaoOoDanonn

(';, . o]

b A e A WY T g 4

Pubiic Variables:

.«+PROCESS_ID {s the id of the current process.

Private Variebles:

-..DISPLACENENT _ defines vertical scroll direction relstive to current pogition
-« MENU_TITLE i5 the title of the current menu.

«»-TEXT_ITEK is the string text of the current menu itom,

.-.TEXT_DISPLAY portion of text from the TEXT ITEX for displey on screen.
...CONTINUE_ is the booiean varisble for the while Loop.

.+-STATUS_ ig the status report of procedurcs and functions.

...KEY_ is the character containing the pressed key.
...HO_OF_MATCHED_BIRDS is number of matched birds

PDOL Description: '
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Find Processes

Matched Birds Process

b

0~ O 3 W -

ePmeesmssnrecdesrssmEmmaseErr-bsLSTSREsEesreRaToSLoSRamaSL Py

read number of matched birds [O-READ-NO-OF-KATCHED-BIRDS]
write number to window 5 [O-WRT-#3)
i¥ HO_OF_KATCHED BIRDS is zero
write ‘Kot found’ to windew 1 [O-MRT-Wi)
urite 'ESC to continue’ to windoWw & [0-WRT-W4l
repest
read keyboard
KEY_ := pressed key
uptil KEY_ is (escape)
if (LAST_PROCESS_iD <> help) or LAST_PROCESS_ID < i .rd count)
DISPLAC. SENT_ 1= 0
izt matched birds [O-LIST-MATCHED-BIRDS!
endif
write BIRD_NAME to window & [0-WRT-W4)
Write BIRD_FAMILY to window 1 [0-WRT-W1l
CONTINUE_ := false
while CONTINUE_
read list matched met »d [O-READ-LIST-MATZHED-METHOD]
repest
reed keyboard
KEY_ := pressed key
untfl KEY_ is Chelp) or (mode) or (select) or {left arrow)
ar (right arrow) or (up arrowW) or (down arrow} or
or (escape) or (quit)
case KEY_
of KEY_HELP
enqu. e process-id [0-FRONT-ERQ)
PROCESS_ID := HELP_ID
engueue process-id ED-FRONT-ENQ]
CONTINUE_ := false
of KEY_MODE
enqueue process-id [O-FRONT-ENGQ]
exchangs queue blocks [0-EXCH-R-BLOCKS]
CONTINUE_ := false
of KEY_SELECT
engueue process-id [O-FRORT-ENQ]
case LIST_MATCHED_METHOD
of bird sount
PROCESS_ID := bird count
of bird catl
PROCESS_ID := bird esafl
of bird image
PROCESS_ID 2= bird image
of bird info
PROCESS_ID := bird info
endcase
engueua process-id I0-FRONT-F.d]
CONTINUE_ := false
of KEY_UP_ARROW
DISPLACEMERT_ = -1
read list of matched birds [O-LIST-MATCHED-8IRDSI
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418 P 52
63A P 53

P 54

P 55

435 P 56

618 P 57

63A P 58

P 59

; 57A P 60
62A P 61

628 P 62

83A P 63

P 64

58A P &5

4 62A P 66
628 P 67

634 P 68

P &9

P70

P 7

&5 P 72

P73

P74

P75

P 76

P Iv

writt BIRD_FAKILY to window 1 fo-WRT-W11
write BIRD_NANE to window # [D-URT~W&]

of KEY_DN_ARROY

DISPLACEMENT_ t= +1

read List of matched birds [0-LIST-MATCHED-BIRDS]
write BIRD_FAMILY to window 1 [O-WRT-W11

Write BIRD_NAME to window 4 [O-WRT-W4l

of KEV_LEFT_ARROW

move text left [O-MOVE-TEXT-LEFT]

urite to window 2 [O-WRT-WZ]}

write to window 3 [0-WRT-W3)

write TEET_DISFLAY to Window & [0-RRT-B4&]

of KEY_RI "' _ARROV

wove ¢t xt right [D-MOVE-TEXT-RIGHTI
write to window 2 [C-WRT-W2]

write to window 3 [O-WRT-W3]

urite TEXT_DISPLAY to windou & [O-MRT-W&)

of KEY_ESCAPE

CONTINUE_ = false

of KEY_QUIT

guit program [P-QUIT-PROG]
CONTINUE_ := falwo
STOF_ = true

endcase

endwhile

endif

i22
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Find Processes

Bird Count Data Usage

wrmesewsuenuslr 254 sfuccccsmrmrimremrsrnaEEsErremrsrETLLs R EENEmSarN e AR
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T P

O 06~ B HN -

Public Variables:
++..PROCESS_tD is the id of the current process.
Private Yarjables:

+ . DISPLACEMENT_ defines verticat scroll direction relative to current position
o+ «MEHU_TITLE 12 the title of the current menu.

«ooTEXT_ITEH 15 the ztring text of the current menu item.

«=«TEXT_DISPLAY portion of text from the TEXT_ITEM for display on screen.
++«CONTIKUE_ s the boolean variabie for the while loop.

«s+STATUS_ is the status report of procedures and functions.

«2.KEY_ is the character contsining the pressed key.

PDL Degeription:

kaw
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Find Processes

Count Bird Froceas [F-COUNT-BIRD}

........ NP

oo
WA -

P 1
B2
448 P 3
P &
P 5
P &
38AF 7V
p L
P 9
P 10
P14
P12
P13
P 14
52A P 15
P16
52A P 17
P 18
r 19
52A P R0
51 P 21
p 22
F 23
P 24
448 P 25
1B P 26
P 27
P28
44 P 29
618 P 30

P

P

P

P

p

P

26A -Preammemmenmiesusnossmcrsssmscituensmsssansomcess

if LAST_PROCESS_ID =(bird count) or thelp)

DISPLACEMENT_ = 0
list bird count [O-CHANSE-BIRD-COUNTY

endif
CONTINUE_ := true
while CONTINUE_

resd list matched method [0-READ-LIST-NATCHED-METHOD]
repeat
read keyboard
XEY_ := pressed key
until KEY_ is (help) or (mode) or (escape} or {(quit)
ar (up arrow} or (down arrow)
case KEY_
of KEY_MELP
engqusue process-id [0-FRONT-ENQ]
PROCESS_ID := HELP_ID
enqueue procesg-id [O-FRONT-ERG)
CONTINUE_ := felse
of KEY_MODE
engueue process-id [0-FRONT-ENQ]
exchenge queue blocks [O-EXCi-Q-BLOCKS]
COKTIWUE = false
of KEY_UP_ARROW
DISPLACEMENT _ = 1
change bird count [O-CHAHGE=-BIRD-COUNT]
write bird count to window 91 [O-WRT-W1]
of KEY_DN_ARROW
DISPLACEMENT_ := =1
change bird count [0-CHANGE-BIRD-COUNT]
write bird count to window 1 [0-WRT-H1]
of KEY_ESCAPE
CONTINUE_ := false
of KEY_QUIT

678 P 34 auit program [P-QUIT-PROGI
35 endcase
35 endwhile

e
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find Procesces

Clear a Found Bird Dats Usapge
------------- £r 27A ~Cmswmmsremecee e edeeeehaidsecareasersressrsuncunraseere

Public Veriables:

««.PROCESS_ID is the id of the current process.

Private Varisbliess

-+««MENU_TITLE is the title of the current menu.

==«TEXT_ITEM i5 the string text of the current renu item.

== TEXT_DISPLAY portion of text from the TEXT_ITEM for display onh sereen.
-« +CONTIRUE_ is the boolean verieble for the while Loop.

-« BTATUE_ is the status report of procedures and functions.

««.¥EY_ s the character conteining the pressed key.

PDL Description:

Do OOOoOnonon

| I 7 ]
P I

N e 0~ W N =

Claar a Found Bird Process IP-CLEAR-BIRD]

St P 2FB =Prm-crecercdcccdcccdrm et et e e c s nee st ==

S1BP 1 write clear message to window 1 [O-MRT-W1}

&3A P 2 urite 7Esc=abort;Sel=affirm’ to window & [O-WRT-Wil
P 3 repeat
P & read keyboard
P 5 KEY_ =@ prec . .l Key
P & until KEY_ is (help} or {mode) or (select} or {escope)
A cese KEY_
P B of KEY_HELP

52A F 9 enqueua procese-id [0-FRONT-ENG]
P 10 PROCESS_ID := HELP_ID

52A P 11 enguaue process-id [O-FRONT-ENQ]
P iz COXTINUE_ := false
P13 of KEY_MODE

52A P 14 enqueue process-id [0-FRONT-ENQ])
B1A P 15 exchange gueue blocks [0-EXCH-Q-BLOCKS]
P 16 CONTINUE_ := false
P17 of KEY_SELECT
468 P 18 ciesr bird [0-CLEAR-BIRDI
P19 LAST_PROCESS_ID tw PROCESS_ID
P 20 of KEY_ESCAPE
P21 »= <80 nothing
P22 sndcase

125

§

- F‘
H 4
W

¢

i

5

:

i

L

3
I !
kq




Birds

15 10 1990 PAGE 1 - 28

deveyierodrde e o e i e e R e el e e e g e e ip e vl e o o e o el e e e ek e e Y o

Text Heﬁu Repource
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Text Menu Resource

creresccavecifs 2PR <fr--emreseeesesssscesmmremasmsmesmavmmsemanemsssrsuresemenees

So0O0an00o0nOD0O0n OO0 O0Ononnon

o~ N .

Behavior

Public Variables

«+.PROCESE_IP 15 the process-id of the current/invoked peocess

Private Variable:

+-TXT_ARY i3 the array containing the text of the menus

«--FLAG_ARY is the arrey containing select flag /process id of next process
.. FLAG_ND_ARY iz the array containing fleg numbers. This infermation
reewuals Used to indicate if the feature belengs to a group which does
vensa-fiot allow multiple selections,

«o HEXT_ID i8 id of the next menu to which the current item is pointing

~« KEY_ARY array of type record; it serves to conserve the context of each process.
«++PRDCESS_ID s the id of current menu

ve:MENU_TITLE is the title of the current menu

-««HELP it a string of text conteinig help information

«»-C_POINTER is the pointer to the current menu ftem supported by TXT_ARY
«».F_POINTER is the peinter to the first menu item supportd by TXT_ARY
««sL_POINTER is the pointer to the last menu item supported by TXT_ARY

»« o HO_OF_SELECTED_ATTRIBUTES stores the number of sellecred sttributes

woasmvensars=fin DPON slusmreasmcamrcisrsdS et csmmslpE ARt srEE s s ArE s EE s

a0 non

1
2
3
4

-

This resourct: supports the dute structure of the text within the various menus ag +++
The resource supports the operations eede to sccess the data structure.
List of Opersitions:

127
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Text Menu Resource

O-READ-MENU-FILE
------------- Pr B0A ~Po-ecr-esmocrerisesmsssmemasmmsras-sieskesscevmsavshsesesnees

1 «s 1YO-READ-MENU-FEILE () STATUS_

2 . .:Date Usege:

3 «cansaExternalz none

4 -asan-Private:

5 vanersnaVariable:

é smsrrraanrssLINE, i8 8 line counter of date file TEXT_DAT.TXT

7 senuvsennassRO_OF_LINES is tha number of Lines in the data file
8 snassenavsns THP_ARY ig ® temp Brray far data

9 exessranssawC_POINTER ...points to the current entry in the menu

190 sevesuanvevel POIKTER ...points to the first entry in the menu

11 snssusrannvel_POINTER ...points to the last entry in the menu

12 s Bohavior:

i3 evess+«Thiz operstion retrieves the text structure from file, JEXT_DAT.TXT when pro+s+
1% -s.Interface;

15 wessnInputz Nene

1 ... Output:

17 amansan STATUS_ has the outcome of

18 veasssassnall operation succesfull

19 vasssensassct Pror in file format: must start with % -
20 cernnvesennaz @rror if nile format: W expected after this X

21 setsemmnuns 4: erpor in file format: H expected after this X

22 -=-PDL Description:

23 e

24 tine pointer = 1 ILINE_ :m1]

25 while end of file is not encountered

26 read firat line from file TEAT DAT.TXT and write to TEXT_

a7 Write TEXT_ to temproray asrray at position line pointer [LINE_ ]
&8 increment line poiner CLINE_}

29 endwhile

30 record pointer = 0 IREC_:=0]

3 number of Lines := (line painter - 1) [NO_DF_LIKES := LIKE_ -1}

32 line peinter := 1 [LINE_:=1}

33 CONTINUE_ z= true
34 while (LINE_ §s Less than NO_DF_LINES) and (COMTINUE {s true>

T WY YMY U YUY OV UTY U WR O UOD O YY OY DY Y YUY D UD Y DY UY T Y DY DD U T DD

35 fnerement record pointer [REC_]
56 number of records := record pointer {NO_O_REC:<REC_]
37 CHAR_ := first charcter in temp array T[TMP_ARY, position:[LINE_]
38 if CHAR_ s not ®xw ’
39 STATUS_ = 2 &k CONTINUE_ := false
40 eise
41 CHAR_ 3= getond charcter in temp array [THF_ARY1, position:[LINE_}
42 if CHAR_ i3 not “NU
43 STATUS_ == 3 & CORTINUE_ := false
&b else
45 STATUS_ 3= 0 & fncrement line peinter {LINE_]
L6 PROCESS_ID := text in temp array LTMP_ARY1: positionz [LINE_]
47 increment Line peinter ILINE_]
48 MENU_TITLE :# text {n temp arrey ITMP_ARY1: position:[LINE_]
49 increment Line pointer [LIRE_)
50 C_PDINTER := valus of text {n temp arrsy [TMP_ARYi: positions[LINE_J
51 increment Line number [LINE ]
128
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52
53
54
L1
55
57
38
59
60

FERZ

65
66
&7
68
69

71
72

74
75
76

T8
79
80
81
82
1]
84
85

TV VGV TVUU VYD UYDUYYUY VWU VUCRWY WOV Y UMW

F_POINTER :z= !ine mumber [LINE_]
GHAR_ == First character in temp array [TWP_ARY]: positionz [LINE_]
1I_ =1
while CHAR_ is not wi#
text array C(TXT_ARY]: position I_ :x temprary array LTMP_ARY): pog+++
increment Line nuober [LINE_1
flag array [FLAG_ARY1: position I_ :x= tempia™; arrsy [THP_ARY1: po+é+
increment I_ & increwent tine number ILINE_}
CHAR_ = first character of text in temprary rray [THP_ARY]: pos{®++
anduhile
L_POIKTER == (line nuaber [LINE_]1 - F_PDINTER) /2
CHAR_ := second charcter of text in temprery arrey LTNP_ARY): pos§tiontes
if CHAR_ is not ¥gv
STATUS_ := &4 & CONTINUE_ := faise
else
fnerement line number [LINE_)
B_F_PDINTER := line number [LIHE_ ] .
if Line number <= number of Lines ILINE_<NO_OF_LINES]
I_:=1
CHAR_ ;= firset charcter of text in temprary array iTHP_ARY]: p+++
ropest

help arrsy [HELP_ARYj: position I_ = temprary srray [TNP_+++

fnereweant Line number [LINE} & jncrement 1_

CHAR_ == first charcter of text in temprary &rray L[THP_ARYH++
until {line pumber ECLINE_]1 » number of lines [NO_OF_LINESI) or+++
H_L_POINTER 3= line number [LINE_] - H_F_POINTR

eise
H_F_POINTER 1= 0
H_L_POINYER 2
endif
andi §
end: f
endif
endwhile
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Text Menu Rasource

O-URITE-MENU-FILE

------------- Pr BIA =P-ssmosmmeosm e cneomm oo meooecenibnomemaooosee

1 suel) O-WRITE-HMENU-FILE {}

2 -.-Data Usage:

3 »nsanaExternal: none

& eanavePrivate:

] wvrererusVariabie:

& esnrsenvsans TAT_ARY tex¢ array of menus

7 msssssssesss FLAG _ARY flog array of attributes
8 »«-Behaviors: :

9 esvexsThis operation will write the selected attributes to the file
10 sarses TEXT_DAT.TXT, before terminating program.
1 waslnterface:

12 re=es e INIPUt: Hone

13 sen e OUTPUL: NoODE

14 -« +PBL Description:

15 .

16 record pointer IREC_] = 1
wWhile record pointer [REC_] <= mmber of records INO_OF_REC]
18 Write WXM® to fite YEXT_DAY.TXT
19 write PROCESS_ID to file
20 write MENU_TITLE to file
24 write C_POINTER to file
k.14 : 1_:=1
23 while I_ <= °_y MINTER
24 write text array [TEXT_ARYl: position I_ to file
25 write flag arrfay [FLAG_ARY1: position I_ to file
26 incremant I_
27 enduhile
28 write ¥ZH" to file
29 I_ =1
20 while I_ <= H_L_POINTER
n write help array [HELP_ARYi: position I_ to file
32 increment I_
33 endwhile
P 34 increment recerd pointer [REC_I
P 35 endwhile

TV YUY YY VDU Y OPUY UDUUUTUY DU UY DWW YWD UU DD
-
q
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Text Henu Resource

D-READ-MENU-TITLE

sess—wec-iincP- 32R  +Prrecemmecccscmcuscccmcamesc-smsses-esessresscesrmesceemsesrrae

wos3) O-READ-MEHU-TITLE () MENU TITLE, STATUS_

»ooData Usage:

eewse-EXtrenal: none

oswesPrivite: none

» - Behavicr:

«.u-..This operation reads the title of the current menu
«salnterfaces -

sreano INpUts Rone

«weeOUtput:

T\ T T VU O
LR NI U I R TR ]

.
-

seesnse«STATUS ; has the outcoms of
--un--n.---ﬂ - suc:.ssful

P ey
= W

«««PDL Dsmcription:

-
N

record pointer [REC_]1 = 1
CONTINUE_ := true
while CONTINUE_

T
o = O

[}
o

current record := record pointer [C_REC, REC_}

T VYUY Y TUTWO U YT YUY YYD OY U WY
ey
0

21 CONTINUE_ is false

22 else

£3 increment record peinter [REC_]

24 endif

25 enduhile .

2é if record pointer [REC_Y > riumber of records [NC_. _REC]

27 STATUS_ 2= 1§

28 else

29 STATUS_ 3= 0
P 30 MENU_TITLE = title specified by MENUS_ARY: position current record [C_REC]
P 31 endif

cveenseasss] - unsuccessful / requested process-id was not found fn dats file

if PROCESS_ID fs the same ms MENUS_ARY: position record pointer [REC_)

wessnas«MENU _TITLE title of the current menu psssed to the invoking process, thiout+s
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Text Menu Resource

~

O-READ-TXT-1TEM

D T ereTar T« 7 S TP T T T I T R P

VO o~ bl -

P DD B P I R el el om el oml oml b gl omb b
WSO~ N -

TV VYO YT DVYTYUYUTVUVOVUUVUYWUWTOTOVYYY VYUYW UWNNYWUTYWWWUE WY UU O
A B B g s e b B b b P W W W W W
SESNEGRGS SO0 UEUEHYYYny R

wu
Py

: .

«=e%) D-READ-TXT-ITEM (LISTLACEMERT_) TEXT_ITENM, STATUS_
«-.Data Usege:
serse-EXternal:
susanans-Variable:
assssesssc-oREV_ W4 is reverso video indicator of window & write operaticn performe+++
sessasassan:son this dats item read operation performet in Screen Regource
eaessPrivate:
P —— 141 1-17-H
vnavenarsan-H_C_POINTER ig the pointer te the current lisue of help
= sBehavior:
rar=a.Thin operation reeds the Line of text at the current/sbove/belou
e.oes-text position. The relative displecement 15 defined by the value
»-n-..0f DISPLACEMENT_. This text is then written into the dats item
v=esa-TEXT_ITEM for access by scrol! maneger rescurce. The current
a.e=+.PROCESS_ID activitates the relevent pointers.
osoInterfuce:
snsswslnputs
seussensDISPLACEMENT_ specifies the requested text is at current/above/below curpse+
reszanssnessld - Frequested text is at curr.-t position -
ervnnnasaes¥1 = requested text is above current pesition
eawsvamsnsa=1 = reguested text is below current position
«a e o OUtpUL:
nasuewa«TEXKT_ITEM returns the i{ine of text from the dats structure
senvnsanSTATUS_ has the outcome of
masemsvnsasl » Buccessful
«+»+PDL Dsecription:
if PROCESS_ID is ID_HELP
case DISPLACEMENY_
of 0
H_C_POINTER = 1
of -1
if #_C_POINTER <> H_L_PGINVER
decrement H_C_POINTER
endif
of +1i
ff H_C_POINTER <> H_L_POINTER
increment H_C_POIKTER
endif
endcase
TEXT_ITEM := Line of text in help srray [HELF_ARYl: position H_C_POINTER
eise
case DISPLACEMENY
of 0
«=-d0 not change pogition
of -1
degrement C_POINTER
if C_POINTER < 1
C_POINTER. s= L_POINTER -
endif
of +1§
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54
EH]

LY
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57
58
5%
&0
51
62
&3
&4
&5
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increment ©_POIKTER
ff C_POINYER > 1_POINTER
C_POINTER i=
endif
endease
CHAR_ 3= chareter in flag array [FLAE_ARY}: position C_POIHTER
if CHAR_ is 7!
revarse video of window 4 = true [REV_W4l
else
reverse video of window & = felse IREV W4l
endif
TEXT_ITEM := taxt in text srray [TRT_ARYI: poeition C_POINTER
endif
STATUS_ 3= 0
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Text Henu Resource

O-UPDATE-ATTR-FLAG

------------- I L

LI I B BT L

L B LU S R R R . . W e Y
N == 0RO N O

TY YUYW YT WY UWYW VY DOCUYUUGUVVOYYUDVRTV YU U VOV OVD OV I
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hmmduﬂmﬂamaumﬂgmgmgmga’l

e
in

T T W S

«++5) O_UPDATE_ATTR_FLAG () STATUS_
«+.Data Usage:
«usessEXternal: none
...... Private:
wsarsuns-Variables
sunmrenns2==ATTRIBUTE_FLAG is an indicetsr to chow if attribute s selected or not
esuevsanese=FLAG_NUMBER is & number that distinguishes » group of attributes
.- sBehavior:
...... This operation has a binary function
cacensA} for the gelectable items this operotion toggles the enable/disable flag
+=1ex-B) for drop dokn menus this cperaticn engueues the process-id of the invoked+++
««-Interface: ’
waasss INPUL: NONE
«vsn..0Utput:
searnnn=STATUS_ has the outcome of
verensesennal = gelected menu item was of melsciabln type
vnsnunswense] - Belected menu item was of 2 menu type
-««PDL Deesription:
jf present item is not pointing to snother menu
read ATTRIBUTE_FLAG
case ATTRIBUTE FLAG
of G
read FLAG_NUMBER
repeat g
read the menu for metching FLAG_HUMBER
until end of menu
it FLAG_NUMBER was found elsewhere and flag wes set
«=s0nly on flag out of a group with seme flag number can be selected
releace flag selection at found pesition
elze
«»aN0 restriction on fisy s=isction
endif
ef 1
1f FLAG_KUMBER iz negative
-.-this is a flag that can not be deselected
elze
essthis is a normal flag that can be deselected
deselect the flag
endif
ehdcase
else
««sthis fs not & flag typs but the id af the next menu
PRUCESS_ID := poiting preucsu id
endif
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Text Menu Resource

G-READ-NO-OF-SELECTED-ATTRIBUTES

ErmrE e ————-P 35’1 -P--—-—-ll------—------------------——-------——---'----G--.----ﬂ-

YTUWTWWWYTVTVYTUYV DD WO D OD

oeab) O-READ-NO-OF-SELECTED-ATTRIBUTES () NO_OF_5_ATTR
-=«Data Usage:
sssnss-External: none
veesnaPrivate:
esvnennnali0 _OF _SELECTED_ATTRIBUTES
...Behavior: Retrieves the numner of selected attributes for display
«» o Inteface:
esssesINpUt: nONE
avoussOUEpUts
vesecana-HD_OF S_ATTR iz the number of selected attributes pesaed out
«+«PDL Description:
HO_OF_SELECTED_ATTRIBUTES 3= 0
repest
de-select sttribute
until end of attribute Llist
ND_OF_S_ATTR := ND_OF_SELECTED_ATTRIBUTES

O-CLEAR=ALL-ATTRIBUTES

memcwnsumwrrnPr JER rPremccsssrsrrmrsravessErmscoccsETsEEsEsALAeEEEESESSSAARSAes s =

b I B - B B M- B - M B - B - e - B - B - B - I - -

oo~ O NN e

P O T e 'y
e bHNa OO

16

veuT) O-CLEAR-ALL-ATTRIBUTES ()

-« .Data Usage:

seeensExtrepal:

sneaaaPrivate:

escannssVariable:

envennnnyesc ATTRIBUTE_FLAG . .
«« «Behavior:

vexeeaThis operation cleers all the selected atiributes.
» =« IRterfaces

voasas1Nput: none

. onessOUtPUt: none

-.-PDL Dsecription:

.

repeat
set ATTRIBLUTE_FLAG to zero
until end of attribute list
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O-CLEAR-ATTRIBUTE
------------- Ps 36 oProccsscmcmc ettt st et e el rra N e e AL e A A A e LS n

o «s8) O-CLEAR-ATTRIBUTE ()

«seDate Usage:

«enea-EXternal: none

svnsesPrivate:

weesnrnssATTRIBUTE_FLAG

««.Behavior: elears the current attribute from the list selected sttributes
«sinteface: :

ceananInputs

ananyrQULPLULS

-« «PDL Beeription:

clear ATTRIBUYE_FLAG at the current pesition

R
= oGO\ W N -

- B - B - B B - e - - B - - B - B+

U-LIST-SELECTED-ATTRIBUTES
--------- wnsnPs FEQ PrrsussmcmarcrALEALRCAR e AR eet e A e E D

-«.?) D-LIST-SELECTED-ATTRIBUTES (DISPLACEMEKT _} MENU_TITLE, MENU_ITEN
«=.Data Usnge:r
seunesExtrenat:
«-suvesPrivate:
sisassnn-DISPLACEMENT_ specifies the requested text §a st current/above/below curp+e+
.»-Behaviors retrieves the list of selected attributes
«osINterface:
esesnalnput; DISPLACEMENT  defines the direction of search
resweQutputs KENU_TITLE, BENU_ITEM
10 ++«PDL Duecription:
i2 case DISPLACEMENT
13 of 0 or 1 or -1
b case DISPLACEMENT
15 of O
14 vaufirst time Listing
17 &et DISPLACEMENT _ to %
12 of 1 0k -1
19 continue up or dowr the List of salected attributes
20 endoase
2% move in the directien of DISPLACEMENT_
P 22 endcase

OO

T T VT VY YU U T TV YU U TV YT TV Y
el
-
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Text Nenu Resource

O-READ~LIST~FOUND~METHOD

---------- P 37A r~PrrarrrcscrscccsccuscvsavarersrcarcasscsrrunnrsscussrasrTnrannn
P 1 v=a10} O-READ-LIST-FOUND-METHOD () LIST_FOUKD_METHOD
p 2 ss.Data Usage:
P 3 casnsaEXternal: none
P 4 suussnPrivates
P 5 sesoanenLIST_FOUND_METHID §s the sccessable function in List Found Birds
P 6 «-Behavior: retricves the sccesseble function in List Found Birds
P 7 «eaInteface: -
B - aswsnsInputs DISPLACEMENT_
P @ ruas s OULPLEE
P10 «soPDL Decription:
F 1 e
P12 i¥ Count Birde ic selected
P13 «.-2nable counting in List Found Birds
P14 LIST_FOUND_METHOD := %
P15 elce .
P16 -+oenable bird extraction from the list
P17 LIST_FOUND_METBOD :x= 2
P18 sndif
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O=READ-LIST-MATCHED-METHOD

------------- P 3BA =Peme-emrecccessaeccceesccsnessccsscsancssmsenmesrass—sssemTEas
P % wes11) O-READ-LIST-MATCHED-METHOD () LIST_MATCHED_METHOD
P 2 »«.Data Usage:
[ 4 s=sesEXtzrnal: none
P4 sunmsaPrivater
P 5 ravsensnsLIST_MATCHED_METHOD is the accessable fun:tion in List Matched Birds
P & sasBehavior; retrieves the accessable function in List Matched Birds
P T ««« lnteface:
F 8 sversnlnputs DISPLACEMENT_
P9 -osusOUtPUEL
P 10 ««sPDL Decription:
P vam
P12 if Bird Count is selccted
P 13 -=stnable bird eount
P 14 LIST_MATCHED_METHOD := 1
P15 elne
F 16 ff 8ird Information is selected
P T «=sEnable bird information
p 18 LISY_MAYCHED _METHOD :x 2
P19 elpe
P 20 §f Bird call is selected "
P21 esrenable bird cail
P 22 LIST_MATCMED _METHOD 2= 3
R 23 else
P 24 ««utneble bird picture
P2 LIST_MATCHED_METROD := &
P B endif
L end{ f

r 28 andif

O-FILL-FILTER
| wemeemseecnen P- 388 <pre------ Pereesemresr-eseceereane temeescemsrasemcssnesesnsn-

eas12) O-FILL~FILTER ()
s=-Data Usoge:
=»=ss-Extrenal: none
asenv Private:
sasssnneSELECTED_ATTR is the selected attribute
wessrarsSELECTED_ATTR_SET i8 the set of selected attributes
«.oBehuvior: compiles a search filter based on the selected sttributes other than +&+
aneeasThis operation intfalizes the search filter with selected items
-ueInterface:
sunwnsJNPULT NONE
vusssaQULPUt: NONe
««oPDL Description:
SELECTED_ATTR_SEY iz null
repeat .
add SELECTED_ATTR to SELECTED_ATYR_SET
tintil all attributes are scahned

b B - e - e - e - - M - B - B - - - - B
- O W W - D00 NP W s

- ol el b o wl b R
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Bird Resource

Data Usage

LRI T RS ] o2 40“ al=swrrrnenme. AEo R Ay ma e - Y e L LT L T L T L

LI BT ST S T R TR

P e
AN BT e o

OO0 DO0O0O00000000000000G00000300
oW N MM KRN =S 5 -
N-IO‘OQ‘NIU\WJ\WN-'O\OG'\I

Lo
i

Private Constent:

External

««sVariable:

wnseasDATA_ARY

s=s=.«FILTER_ARY

verevsFAHILY_

Public Variable: :

+««PROCESS_ID is the id of the current menhu.

v+ «BIRD_FAMILY -is the family to shich the current bird belongs

««BIRD_NAME is the name of the current bird

-««BIRD_COUNT is the count nusber of the current bird

Private Yariable:

«««STRATEGY_ is the gearch snd compare strategy of selected attributes
rrasocagningt the bird attributes; four possible values

russesde N attribute iz seizgted; compile all birds for display

sennseB~ only bird family is selected

sesasel- 8 f wpe attribute is selected; bird family is not selected

»reassD= both .mily and flag type attributes have been selected
«nss+»NO_OF_RATCHED_KIRDS. i5 the number of birds matching the sclected attributes ”
»seawsMATCH_LIST_NOC indentifies which of the four posszible functicns of
seanseens8)bird count, b)bird information, cibird image or d)bird call have been e+++
sonnsuNO_FOURD_BIRDS is the number of hirds with a bird count greater than zero
=e=ea:=FOUND_LIST_NO jdentifies wheter extraction or bird count are enabled during +++
vensw=DATA_ARY is of the type record; this is the bird datebase

svesanvaoBIR HAME §s the name bird

ssnnenusFAMILY_ is the family of the bird

seweesnvsSAUS_ 5 the South African bird number

wueassansPR_CODE 15 the bird hebitat code

versrnan-BIRD_ATTR containg the flag type attributes of the bird
sesvrsasBIRD_COUNT is the count nusber of the bird

rassuewsMATCH_ Indicates if the current record has matcned attribute specificatice+s
»vesnsBIRD_REC i3 the DATA_ARY record pointer

Eehavior

- c- ‘nn pcwu ------ - e Y R
1 This resource furnishes the bird attributes and information data structure.
¢ 2 Operations of the rescurce allews reading of bird data and scanning
£ 3 through it.
cC 4
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BIRD~BATA
------ P B1A =Pr-recmmsesrrmecrcse s secA R stM A e e s e R s e L e
1 va=1) O-READ-BIRD-DATA ()}
2 «««Data Usage:
3 sensesrFivates
& seesunssafONRtART:
5 vsnsvsnnwossDATA_FILE
é vassssansVariebles
7 vsesaensnss s BIRD_HAME
-] ssasannsesn=BIRD_FAMILY
¥ ensnsssnoerBIRD_SACS
10 crssussaves«BIRD_FLAG
11 «e-Bahavior: reads the bird database from disc file
12 essnesThis operation rends the bird attribute and info data from file
13 « v inteface:
14 -»evaaiRpUt: none
15 «vee..0Utput: none
16 «e«FOL Decription:
ir g
18 while not and of file
19 read BIRD_FAMILY
-1 read BIRD_NAME
21 read BIRD_INF: BIRD_SAODS
22 enduhile
141
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D-SCAN
eesmmremscessPs  42A wPm-sceveo-tsssmmmasessesssusssmsewaneobsssmoRawanoSSoSanEREET
P 1 ...2) D-SCAN (DISPLACEMENT_) BIRD_NAME, BIRD_IRFO, BIRD_REC
P 2 «-.Data Usage:
P 3 sonsesEXternals none
P& wranaePrivater
- esrennassVarisbie:
P 6 eeasasssnas-BTRATEGY_ is the scanning strutegy
P T veensseoans MATCH_ indicates if e bird has matched the cet of selected attributes
P 8 veneassnssssCONTINUE_ loop condition
P9 cesosenssss-NO_OF_MATCYED_BIRDS .
P 10 ...behavior: scans the detsbage for birds tha mecth the selected att ‘butes
P11 cvoveoBirds matching the selected attributes will be found and disployed
P12 o Inteface:
P 13 enesesINput: DISPLACEMENT
P 34 v = uBUtput:
P 15 enmn=eseBIRD_RAME
P 16 emussessBERD_INFO
P 7 eeneueesBIRD_REC
P 18 s -PDL Decription:
P19 .o
P 20 HO_OF_MATCHED, _IIRDS :=0
P 21 set default listing strateg to display sll, STRATEGY+ :=é
p 22 if selected family is rot auil and SELECTED_ATTR_SET is null
p 2z .« family search only
P 24 STRATEGY_ := 1
P25 endi{ f "
P 26 1f selected femily is null and SELECTER_ATTR_SET is not null
P 27 «esfilter search on other attributes
P 2B STRATEGY _ = 2
P 29 endif
P 30 1f selectod femily i& not mull .and FELZCTED _ATTR_SET is net null
P31 .. .Tamily anf filter search
P 32 STRATEGY_ := 3
P 33 endif
P 34 case STRAYEGY
P35 of 1
P 36 .« FEmily search only .
p 37 BIRD_REC == 1
» 38 while BIRD_REC < NO_OF _BIRDS
P 39 do & family seerch
P 40 if there was a match
P &1 increment WO_OF_MATCHED_BIRDS
P42 endif
P 43 endwhiie
P 4é of 2
P45 .=.Filter sanreh only
P 46 do a search on fiiter spec
e &7 if thers uas & match
P 48 increment HO_OF_MATCBED_BIRDS
P 49 endif
P 50 of 3
P 51 ... Tomity and filter search
142
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P 52
P53
54
55
56
57
58
59
40
&1
62
63

-

b - B - B - M- B - B - M- M~ - e -

&5

e L T TR St

BIRD_REC = 1
while BIRD_REC < NO_OF_BIRDS
do & family search
if there was a match
do a search on filter
if there was a mateh
incrament NHO_OF MATCHED_BIRDS
endif
endif
endwhile
of &
«:-display all birds
NO_OF_MATCHED_BIRDS = NO_OF _BIRDS
endcase
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Bird Resource

0-LIST-MATCHED-BIRDS

seemacmromeerPs 43R ePemmemme et seosmosecasesesseomomensoonesense

- B - B B - e - - B B B
D00 A AN -

-l

-
il
N ous

P13
P14
P15
P15
: P 17
P 8
P19
P 20
P21
P22

«ex3) D-LIST-MATCHED-BIRDS (DISPLACEMENT_)
««:Data Usage:

ssreasExternal: none

anansPrivate:

esaranesaBIRD_MAME

sveusnssBIRD_FAMILY

r«-Behavior: retrieves the lList of birds that patch the selected attributes
-+« inteface:

wsensolnputs DISPLACEMENT

«swns0Utput: none

«+oPDL Decription:

cese DISPLACEMENT_

of 0

get the first item in the list
of ~1i

get the previocus item in the list
ef +1

get the pnext ftem in the list
endoase

updete BIRL'_NANE
update BIRD_FAMILY

O-READ-CQUNT-FILE

memuesasmumscPr 43R ePusceeresccemcamcenmcecceanctaseesecmarmmmececesssessesenens

b - B B - M- B - B B - I - L - B

ok
- 0y N3 D S O W -

- B
-k
Lol T ]

\ i

o B T T

eesd) C-READ=COUNT-FILE ()

«-:Dota Usage:

vuass-EXtarnal: none

sa=ssaPrivate:

vee=snsesNO_OF_BIRDS

«.Bohavior: reads the count files from disc

=« «INnteface:

seaseninplits DISPLACEMENT

res ey sOULPULE

«««PDL Decription:

shile NO_OF_BIRDS §s not reached
read bird counts from file

erciwhiie
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Bfrd Resource

O-WRITE-COUNT~FILE

errssencuecscPs 4AA  -Prcem---n- e s

aus2) O-WRITE-COUNT-FILE ()

=« .Date Usages

«anss<EXternat: none

sereasPrivate;

asvessn=HO_OF_BIRDS

««-Behayior: writes the bird count information to disc file
=-wInteface:

»asnns INPULE DISPL&BEHEHI_

mesaesQUtputs

-=.PDL Decription:

0 =~ Oy W1 W -

o
- o '3

shite HO_OF BIRDS is not reached
write bird counts to file
endwhile

-
N

WM YO WU Ve W OV WV OO
=
kA

i
™

O~CHARLE=-BIRD-COUNT

aceucesvasccePe 44B  sPem-ememcsmcmmaescemmeiouemcrearemtencueneemtesanaranoarauanae

orab) D=-CHANGE-BIRD-COURT (DISPLACEMENT_)
»«.Data Usage:
crexveExtarnels nens
«onausPrivate:
«+sussneBIRD _COUNT
«o+Behavier: wodifies the count of the current bird

«esinteface:

aseeus ENpUt:

msesnrs--DISPLACENEXT _ indicates bird count is to be incremented of decremented
assranssnnse~t count down

camssrrennaat count up

esnnsOUEPLIES

«+«PBL Decription:

M0 DA B W -

[y
[ A ]

-
=~

case DISPLACEMENT_
of -1

-
o

17 {ncrement RIRD_COURT
18 it BIRD_COUNT 78 < 0
e set BIRU_COUNT to O
20 endif

21 of +1

nl
»n

decrement BIRD_COUNT
if BIRD_COUNT is at max ailowsble value

" T ?WOTWT YTV VYUY Y 9O UCO U OOUWY VYU U O VD
u -
o

24 set BIRD_COUNT to max allowable value
25 endif
26 endcase
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Bird Resource

O-READ~NO-GF- FOUND-BIRDS

R R 1 T LR LT

TVY9Yv"ROWwYwYYwYTTSTTOSTYYUYTTHD OV
LRI ST R R TR U - T B LT B T

vl ol el gk el pd el el gl R

-0 «15 O-READ=-RO-OF-FOUND-BIRDS {) NO_OF FOUND_BIRDZ_PRIVATE
«..Date Usape:
«»sus.EXternaliz none
wnsesoPrivates
ereaeraafil_OF_FOUND_BIRDS
«=.Behavior: retrieves the nugber of found birds for display
«-2Intaface: ‘
=es=ss iPpUt: none
wea=aOutput: NO_OF_FOUKD_BIRDS_PRIVATE is the number of found birds
«+.PDL Decription:
NO_OF_FOUND_BIRDS :=0
while NO_OF_BIRDS {s not reached

read BIRD_CDUNT

if BIRD_COUNT <> 0O

{ncrement MO_OF -FOUND_BIRDS

endif
endshile
NO_OF_FOUND_BIRDS_PRIVATE = HO_OF_FOUKD_BIRDE

O-LIST-FOUND-BIRDS

smmemmmeseesaPe 5B ~Proccsesccerdemsamscnccemsaecsoan T

T YV Y YYWT'WEWTWOYW YYD
WY =00 -

i e ]

- v w
[ —
~ ¢ tn

P8
F 19
P 20
P 21
P 22

=»=8) D-LIST-FOUND-BIRDS (DISPLACEMENT_)
.«aData Usege:

«swsssEXternal: none

anssssPrivate:

senuseusBIRD_NAME

amea=saBIRD_FANILY

«v+Behavior: retrieves the List of found birds
-« Inteface:

resensIfiput: DISPLACEMENT

anvsn=OMEpUL:

«=+PDL Decription:

case DISPLACEMENT_

of D

get the first ftem in the Llist
of -1

get the previous item in the List
of +1

get the next item in the List .
endeuss

update BIRD_NAME
updete BIRD_FAMILY
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0O-CLEAR-FOUND-BIRDS

eeamemevsssrePe 4BA -Pemevmmassmm-csesmessermmmesreesESmmmescoSosessscemessensscies

nee®) D-CLEAR-FOUND-BIRDS ()
»=apatz Usage:

weanscExternals none
answssPrivate:
venee=rs<BIRD_COUHY
enamnsvsHO_OF_BIRDS
...Behavior: ciears all found birds from the list of found birds
»--Inteface:

ceeue.Input: DISPLACEMENT_

10 -« e aQutputs

11 «.+#DL Decription:

i2 ans

13 while HO_OF_BIRDS is not reached
% set BIRD_COUNT to Zelro

15 endwhite

WG N B N -

o I I B I T T B - B - e

O-CLEAR-BIRD -

coermmsveenaaPe 468 ~Pe-easre---eesmetasremsserasetEess-escsrooLEsemseszsmo-esssoss

+n=10) O=CLEAR-BIRD {}

«s.DBTE LUsage:

sr=ne-EXternsl: none ~

srenn. Frivates

sneasassBIRD_COUNT

...Behavior: clasrs the curreni bird from the list of found birds
=«sintefoce:

weessninpits DISPLACEMENT_

v s aeOULDULE

«».PDL Decription:

set the current BIRD_COUAT to zero

b B - B - T - - T - M- M- B - - B~
N -0 D~ 0! 5~ W

- ol sl

e e T
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D=-READ-NO~OF -MATCHED-BIRDS

cemenaueuemsePe &TA -Peseemcamme--mcsssessesenasasnncamesssesnssscesmssoscsoreumaos

««.11) O-READ=NO-OF-MATCNED-BIRDS (2 NO_OF_FOUND_RIRDS_PRIVATE
+»«Dote Usage:

.»==-.EXternal: nohe

arensPrivate:

avnusessaHO_DF _MATCHED_BIRDS

...Behavior: retrieves the number of matched birds for display
«n<lnteface:

eree-slnputs DISPLACEKENT

vuneenDUtputs

++«PDL Decription:

WM -

NO_OF_MATCHED_BIRDS_PRIVATE := NO_OF_MATCHED_BIRDS

T w9 UYYwTVTOCOWVO

- el
N o0 e

i48




B e T

| Birds 15 10 1990 PAGE 1 - 4B

e e ol e e e o ol e e e i e e ok e ol ol el i i o ol v e e el s e e o i ol ok s s el il el vl e el

Queute Resource

et vle skl nir e o ghe ook e i e e e o o e o e o o ol o o e o A e W e e e e

-y

149




-
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Queue

Datn lUsage

------------- c

W o O e B e

oo oo OoOoDn0na
-
=]

n
-
N =a

c13

Behaviar

15 10 1990 PAGE 1 - 4%
Resource
= 4PA -CremrrecrrrersrucsrrnserecsrissrmasrsssrenEsmosreonr s —amny -
Publies
resVarieble:
evess+PROCESS_ID 15 the id of the current menu,
Private:
«ss¥arisble:
evessr]_ is sloop counter
aves.«STATUS_ is the status report of procedures and functions.
arsess8_ARY i5 the srray emulating the quoue
senuel_THP_ARY iz the temp queue array, used for context switching

saes=sfl_HIDL is the marker seperating the find and attribiue activites
=eerss8_TAIL {5 the pointer marking the position of the last {tem in the queue
«.-Constant:

sevans@_SIZE is the size of the queue set at 10

I L B T R

This resource provides the facility of queuing the main activities
nemely; ATTRIBUTE end FIND mode
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Guaue Resource

O-READ-Q-FILE

mmeesercasmooPs GOA  =Pr-secmseresc-emmecssamemacmrmssoesssessseemessressmeose—de-s

| wse1) O-READ-Q-FILE (}
P 2 ~«.Dota Usage:
P 3 «»-es<Exterpal: none
P & --=sa-Privete: none
P 5 -..Behavior:
P 6 =usssothis operation restifeves the queue information from file Q_DAT.TXT
P 7 «sess-When the maln pregram is first run
P B -.-Inteface:
[ -svss«input: none
P 10 =2« GUEPUE: NONE
P --«PDL Decription:
P 12 wes
P13 read toxt from file, Q_DAT.TXT inte TEXT_
P 14 queve middle pofnter [Q_MIDLIs= value of TEXT_
P 13 read text from file into TEXT_
P 16 °  queue tail pointer [Q_TAIL) s~ TEXT
B 7 I_ = %
P18 while I_ <= gqueue tafl pointer [Q_TAIL]
P19 gqueue arrey [G_ARYI : posftion I_ = text from file
P20 increment I_
P21 enduhile
O-WRI1TE-G-FILE :
“memcum—ccu--Pr BB ~P--m--cm-rsecrerressccssrsusrcsrErsassesrLEsLEscssEEYEaT-aR——
P 1 »ve2) O-WRITE=Q-FILE ()
P 2 »»sDBte Usape:
P 3 «-«sa-EXternal: none
P 4 »=sa=-Private: none
P 5 =».Behevior:
P 6 cesesaThis operation will write the queue dmta into File @_DAT.TXT
p 7 =s==s-ihen quiting the program
P 8 =«sInteface: .
P9 evesaeliputs: none
P 10 eunsa0UtpUL: NORE
P H «.-POL Description
P i2 e
P13 TEXT_ := queus middie pointer [@_HIDL]
P 14 Write TEXT_ to file
B 15 TEXT_ := gqueue tafl pointer [Q_TAIL]
P 16 write TEXT_ to file
P 17 1_s=1
B 18 white I_ <= gueue tail [0_TAIL)
P19 write queue array [Q_ARY]: positien I_ to file
P 20 fncrement I_
P 21 endihile

(}:l‘

T s Rt et e e S

e I
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Qusaue Resource

0-EXCH-Q-BLOCKS
------------- P- GIA -Prrmeeesamesvrmcsesmrociussesossanossoasesmmesssusvsmacesole

vre3} EXCHARGE=-Q-BLOCKS
«».Data Usage:
asvan-External: none |
«sssesPrivate: none
» = «Behavior: ‘
vesensthis eperation vill swap the segments of queue corresponding to the
veerevAttribute mode with segment corresponding to the Find mede ‘
vesso-Thus putting the reievent process-id at the heod of the queue
.=« Inteface: |
«reresINput: none
enessOULPUt: fONE
.= «PBL Dsecription:
t_ =1
uhile }_ <= gqueue middle [Q_NIDL]
queue temp array [Q_TMP_ARYI; position I_ t= quoue array IG_ARY1: position I_

LI R T TR ]

i il el =
BN e D

-
o~

17 increment I_
18 endwhile
19 I_ =14 -

2
o

uhile I_ <x (queue tail [Q_TAIL)} - (queue middie [Q_KIDLY)
queue arrey [Q_ARYI: position I_ t= queus srrsy [Q_ARYl:position (queue middlese+

nr
part

a2 increment I_
23 endwhile i
24 1_ =1

n
w

while I_ <= queue middle {Q MIDLI
gueue arpay [O_ARYl: position Q_TAIL - QMIDL + 1_ = Q_TMP_ARY posftion I_
increment I_

endwhile

Q_MIDL = Q_TAIL - Q_MIDL

'ﬂ'ﬂ'ﬂ"ﬂ'ﬂ'ﬂ'ﬂ"'ﬂ'ﬂ'ﬂ'U'ﬂ‘u'ﬂ'ﬂ'ﬂ‘ﬂ'ﬂ'ﬂ'v'ﬂ'v‘ﬂ'ﬂ'ﬂ"ﬂ'ﬂ
n R N -
|~ o~ n

ns
0
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Queus Resource

D-FRONT-ERG

TIETSTETLELE P- BEA ~P--evases-esiccsmsasmmsessmmsismsssseessno-ssssssscenodesnsLy

'v'n'ﬂ'nv'u-u'u-v-u-'u-u-u-u‘u-u'v'v-u'u'u'uvv'ov'a'v-u'u'v-u'n'v'u'u

o~ WM -

R T T R R g R o S L e e i
NG N OB ERN2OORNVSWUN-—-O

.«-&) O<FRONT-EHQ (), STATUS_
w»aData Usage:
earsnsEXternal:
ssecs-Private:
vureessa-B_ARY is the gueue of waiting processes
seevusves@ _TAIL 8 the end of quoue pointer
cvensnnssQ_WIDL ig the pointer seperating the attribute processes from the find pre+s
ssnesanna PROCESS_ID is the id of the process at the head of the gueue
+«Bohaviar:
wuerasThiv operation witl enqueue the PROCESS_ID st the hesd of the queue
==« Interface:
snuensInput: pone
eesra-Duput: STATUS_ has the outcome of
weassunnel - successful
cenansessd - unstccessful / queue s full
+«=PDL Dsecription:
if Q_TAIL is equal to size of queue [Q_SIZE)
STATUS_ &= 1
else
§f Q_TAIL is 0
queue erray [Q_ARYl: position 1 == PROCESS_ID
Q_KIpL &= 1
O_TAIL := 1
else
I_ = Q_TAIL
while I_ »= 1
queus srrey IG_ARY]: posftion I_ +1 :x gqueue array [O_ARY1l: position I_
increment I_
endwhile
queue array [Q_ARY}: position 1 ;= PROCESS_ID
increment Q_TAIL
INCREMENT Q_BIDL
STATUS_ 3= O
endif
endif
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Queue Resource

------ P- 53A -P------------------------------------—--"-"------""--"-"
1 ...5) O-DEQ (3 STATUS_

2 .+ -Data Usage:

3 asassuExternat:

4 asensPrivate:

5 pansuece-Q_ARY {8 the queue of weiting processes

6 seneassns@_TAIL ¥s the ond of queue peinter

7 encuvsesa@ MIDL §s the pointer gseperating the attribute processes from the find per+t
8 «»«Behavior:

2 »e--s.Thic operstion will consume the item st the hesd of the queue, and
10 seseaskrites it to the PROZESS_ID

1 ««1nterface:

12 snsmnn STATUS_; has the outcome of

13 raraaveas0 - successful

14 wexesesnal = unsuccessful 7 quete empty

15 -auPDL Dsecription:

16 ven

i7 decrement Q_TAIL

i8 decrement Q_MIDL

19 if a_MIpL is less than O T
20 Q_MIDL := 0

2t endi §

22 if Q_TAIL is less than 0

23 ceoqueue is empty

24 C_TAIL = 0

25 STATUS_ ;= 1

26 else

27 PROCESS_ID := queue array [Q_ARY]: position 1

28 STATUs_ t= 0

a9 I_ =2

36 while J_ <= 0_TAli+1

31 queue array [Q_ARYl: position I_-1 := queue array fe_ARY1: position I_
32 increment I_

33 enduhile

34 endif
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Scroll Msnzger Resource

Date Usage
------------- €- 5BA ~D-er-mmrmrermeccmcsre et ccdn Lo e g
c 1 Publie:
c 2 -+ Varieble:
c 3 werasvTEXT_ITEM ...78 the string text of the current mepu item
c 4 »we=s-REV_W4 i3 the reverse video indiceter of window 4
c 5 evnnaaWI_SIZE {2 the size of window 1
£ & seaneaWh_SIZE {5 the size of window &
c 7 -+ v = +BUIDE_ARROW R -
c 8 »xeswGUIRE_ARROW_L
c 2 srearsW N0 is the window number of the sctive window, efther 1 or &
c ic Private:
cn =r.Voriabies:
I -4 wemensW_L_POIKTER .is the window le#t pointer.
c 13 sevencH_R_POINTER .is the window right pointer,
c 14 seea=o TEXT_DISPLAY iz the portion of text from the TEXT_ITEK tc be displayed on th+++
c15 seeessTEXT_LEHGTH .is the Length of text in TEXT_ITEM.
c 16 '
Behavior
------- #me==efr E5B ef--wrmmrmsrreccdacedssmsdm st AN s A e, —————
c 1 This resource fazilitates the function of word serolling within the
c 2 current Line of text, which is sztored in the variable T:IX?_ITENM.
c 3 This is achieved by displaying a window of this text.
£t & List of operntions:
c 5
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Scroll Manager Resource

.

reessecamacePs A sPesrriccesvmmmorimsesuemccecceocaecsscumsserecnesmann ensnn-an

T T YYDV VR OYTYRWRWNOUYROOYOYOYWTRORYOOAGTYW

W~ O W -

MM LU U T YT S e P g g

sns1) O=INITIAL-TEXT {VEXY_ITEM), TENT_DISPLAY
»»oeData Usage:
»e=-w.-External:
veseeneaTEXT_ITEM
wennsaPrivates
ssnnunansbi L POINTER left pointer of viewing window
sraasere-W_R_POINTER right pointer of viewing window
- --Behavior:
revesoThis operation extracte the first x charazters in the text
esseecconteined in TEXT_ITEM and writes it to TEXT_DISPLAY
«oa INtarface:
rreses INpUts
verrenns o TEXT_ITEM contains the current line of text in the dats structure
cenervesTEXT_DISPLAY contains a substring of text within TEXT_ITEM, for
sannsansassnnarasanresdisinrying on the scresn
wans cUULPULE
sereu o TEXT_DISPLAY {s the truncated text from the current iine to be displaysd
seussssnsuvnunansse0n the current window
«+POL Dsecription:
W_L_POINTER 1= D
W_R_POINTER := W_SIZE+1
TEXT_DISPLAY := TEXT_ITEM: from W_L_POINTER+1 to W_R_POINTER-1
{f TEXT_LENGTH <x W_SIZE
GUIDE_ARROW R := false
elge
GUIDE_ARROM_R := true
endif
GUIDE_ARROW_L := false
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scroll Manager Resource

D-MOVE-TEXT~LEFY

- wapPa EBPA sPer--carcruass e mA SR rEAR S S St AR AR S R —-

O 0w W

e e
[

[ VY W
[~ I -]

NFURURR

I EEEEREEEREREEZETE I R Sl S 7o O WYV
W o W oW n
NN—-DQG :

P34
P 35
P 35

. ve2) D-MOVE-TEXT~-LEET (TEXT_ITEM), TEXT_DISPLAY
== «Behaviors
cesss-This operation moves the displayed window of the text in KENU_ITEM one word ++3
=u s INLEPFRCES
eensn-BENU_ITEH; contains the current line of text in the dats structure
vesue.M_R_POINTER; right pointer of the text window
e enwes TEXT_DISPLAY contains & substring of text within MENU_TTEM, far dis)paying o+t
»e.POL Description:
1 first character of TEXT_ITER at W_1_POINTER 1% blank
while first character of TEXT_ITEM at ¥_L_POINTER fs blank
decerensnt ¥_L_POINTER
enduhiie
endif
CONTINUE,_ := true :
while tirat character of TEXT_ITEN at ®_L_POINTER {s not blank snd CONTINUE_ s tre+s
decerooent W_lL_POINTER
if W_L_POINTER <= 0
W_L_POINTER :=0
CONTINUE_ := false
endif
encdwhile
W_R_POINTER := M_L POIKTER + W_SIZE+1
case U_L_POINTER
of O *
GUIDE_ARROW L == faise
if Length of TEXT_ITEM <= W_SIZE
GIIIDE_ARRCW R := false
else
BUIDE_ARROW_R 3= trus
endif
default
GUIDE_ARROW_L := true
GUIDE_ARROW_R := trus
endease
TEXT_DISPLAY t= portion of TEXT_ITEM from W_L_POINTER +1; of ‘ength W_SIZE
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Scroll Maneger Res:.~ce

NE-TEKT=RIGHT

cecmceasmem=aPe EBA Pemserressssmseere-messdsssmssasscoLsmrssassoceesusmmoocmoseo

P
P
P
-]
P
P
]
P
P
p
p
P
P
P
P
P
P
P
-]
¢
| 4
]
p
P
?
P
P
P
P
P
P
P
P
P
I
P
P
P

PPN G T S ¥ Ry

+..3) O-MOVE-TEXT-RIGHT CHENU_ITEM), TEXT DISPLAY
««-Behavior:
«-.+ss<This operation moves the displayed window of the text in MEKU_ITEN one word +++
«««Interfoces
wraes«MENU_ITEM; contains the current tine of text in the data structure
wesssM_R_POIKTER; right pofuter of the text window
weeer-TEXT_DISPLAY; contains a substring of text within MERU_ITEM, for dislpaying +++
«»«PDL Descriptions
i first character of TEXT_ITEM at W_R_POINTER is blank
uhile first character of TEXT_ITEM at W_R_POINTER is Elank
inerement W_R_POINTER
endehile
endif
CONTIRUE_ := tiue
while first charscter of TEXT_ITEN at W_R_POINTER is not biank and CONTIRUE_ is trir+
incremeni W_R_POINTER
if Length of TEXT_ITEM+] <= ¥ _SI2E
W_R_POINTER 3= W_SIZE +1
CONTIRUE_ := false
else
if length of TEXT_ITEM#1 < W_R_POIKTER
W_R_POINTER 2= length of TEXT_ITEM +1
CONTINUE_ := false
endif .
endif
endwhile
W_L_POINYER = W_R_POINTER - W_SIZE -}
§f W_t_POINTER <»0
§¥ W_R_POINTER := lenght of TEXT_ITEN®]
GUIDE_ARROW_R := false
GUIDE_ARROW_L := true
else
GUIDE_ARROW_R := true
GUIDE_ARRON_L = true
ondi{
endif
TEXT_DISPLAY z= portion of TEXT_ITEX from W_lL_POINTER+1; of length W_SIiZE
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Screen Resource

Date Usage

------------- C- GuA -B--n----o-l----uu-l--'--.---t.—-n--n--'-----D-II---h-h--D----.--I--l--

00~ O N -

OO0 OoOaO0on0n00 a0 000N oDennanGoan
-
L7

Behavior

Publie:

neaVeriable:

saresTEXT_DISPLAY ic the displiy text passed in te be displayed on screen
vunesREV_Wé .
esnevoW1_SIZE

cevasohll_SIZE

vavsesCUTDE_ARROW_L

ve 0oL NIDE_ARROW_R

Privatu:

«o:Variables:

vauwss.iff_X horizontal pesiticon of ieft wost corner of window 1
weneeaWi_¥ verticel position af left mast corner of window 1
vs-ve.94_X horizontal position of ioft cost corner of window 4
weuwsW4_Y vertical position of Left most curner of uindow &
.= -CORBLant:

sen=vsW2_X horizontal position of left most correr of window 2
weane MZ_Y vertical position of left mast corher of window 2
wrene W3_X horizontal pesition of Left most corner of window 3 -
ereenHE Y vertical pogition of left mest corper of Window 3
v =WE_ X horizontai position of left most corner of window 5
ree=a WS Y vertical position of left most corner of window 5
avenaH2_SIZE length of nindow 2

asesnuWB _SIZE Length of window 3

ensnuuWS_SIZE length of window 5

snasrsnsvanrufla SR slaswrrssas EerassawRwen CTLOL LT T LYY P L LT rEEme— - -

o000
o N

e e e A e

This resource provides the sereen emulation of the bird 1dentifier in
additien to the writng and clearing operations of the different windouws
of the screen.

List of Operatione:

16l
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O-SCREEH=FORMAT

%5 10 1990 PAGE 1 - 61

memwmsamscascPe HIA ePescemociiumosasmscsicssseanes measermerrememena. SCLTLETEPRErE]
| eu=1} O-SCREEN-FORMAT
g 2 ««.Data Usage:
P 3 eassasEXternals
P & «=vuasPrivate:
P 5 - = «Behavior:
P & =»xaroThis operation provides the screen display and the keypads of the
P 7 saveeeafdentifier.
P 8 «»=Interface:
P 9 R Input: none
P 10 r. e asOUtput: ncne
P11 » ««PDL Description:
P32 ,eo
P 13 positfon keypads on the screen {0-PUT-KEYPAD]
O-WRT=-W1
Prrsesasamenn Pe B1B ~p=r=e-n- R e e atahabab bl L DL LD B LTS L LEL L
L | av o3 O-HRT-W1 (TEXT_DISPLAY)
PR ..-Data Usage:
p 3 rennesEXternals
F & vennwaseoVarinble:
P 5 ave==-uaaTERT_DIYIPLAY
P &  .ucees Private: none
P 7 «=«Behavior:
P B «ves=«This operation writes to window 1
P @ «»«interface:
P 1D vnesnsINpULE
P se=sns TEXT_DISPLAY
P12 sarenOUtpUt: nOMe
P13 »++PDL Description:
P “ee
64A P 15 clear wWindow 1 [G-CLE-W1}
P16 position cursor st Wi_X, Wi_Y
P17

Write TEXT_DISPLAY to window 1
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O-WRY-42

15 106 1990 PAGE 1 - 62

P e P- 825 «Puemveca- T T T wammmmem.

1 v e B )O-NRT-UZ ()

2 «+sPate Usage:

3 evessaEXtErDRLS

4 v-=nsePrivete:

5 «».Behaviar:

é s Interface:

7 «unesa[NpUt: none

8 vonerOUTDUL: nOME

»»-PDL Deacription:

10 -

11 case GUIDE_ARROW L

12 of falae

13 cleer window 2 [-0-CLR-W21

14 of true

15 position cursor at W2_X, W2_Y
16. wurite TEXT_DISPLAY to window 2
17 endease

H54B

b e B B - B - S - M- M - B - M e - M - B - B e - M B -
L3

------------- P~ 42B ~PrrrerecononrrersrereasrresssrararrernrErsr R LS e E YA AV ST ARREEE

O-WRT-uW3
. | « s 1 SIO-WRT-H3 ()
P2 voData Ugage:
P 3 suavssEXternal:
P &4 =reseaPrivate:
P & «wsBehavior:
P & o lntarface:
P 7 seseualiputs: none
F 8 «nusenDUtput: nong
P 9 -»=PDL Description:
oy P 10 _es
P11 case GUIDE_ARROW_R
P12 of false
¢ &4C P 13 clear window 3 [-0O-~CLR-W3]
P % of true
P 15 pozition cursor Bt W3 X, W3_Y
P 16 write TEXT_DISPLAY to window 3
P17 endcase
¢
s
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O-WRT-W&

15 10 1990 PAGE 1 - &3

sammmcermarenPe BBA  sPescsmemmemacmemdceonicemseecmossesseracsecessessremassmienes

£5A

b B B - e - - M- B M- M- B - B B B e - B - - )

00 =l O« &t 3 bl N -

Q=HRT=-WS

o= BIO-WRT WG (YEXT_D1SPLAY)
»+Date Usage:
eennenEXternat:
asmnasPrivates

- -Behevior:

« =« Interface:

ceesaalnputs TEXT_DISPLAY
rves=a0utput: none

«++POL Description:

if REV_W4 is true

set foreground and background tolor te normal

elge

set foreground and backgroumd color to reverse

endff

clear window 4 10-CLR-W4]
position cursar at Wé_X, W4 Y
write TEXT_DISPLAY to window &

set foreground and background ecizr to nermal

e P 633 -P-----n-n---ll—'-.-.—-------—------—t-b----n-h-.----—n--------no—d

658

T O YV YYDV YO OO

- b
N =0 wam~10Wdul -

-
-

«o e TYO=HRT=ME (W5S_TEXT)
«=Data Usage:
esesasEXternal:
s=nnasPrivate:

««:Behavior:

.=« Interface:

evsess INPUt: none
-saaa s QUtPUL: nRORE

-w«POL Description:

clear window 5 [0-CLR-WS5]
position curseor at W& X, W4_Y
weite to WS _TEXT to window 5
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Screen Resource

0-cLR-W4
------------- P= BAR =P-erecarccuriomeccmeseciedniomesmmansomecssacmsesunmescenuns

«w«BY0-CLR=-W1 (3

+«sDota Usage:
vervseEXtornel:
sansaaPrivate;

-+ sBEhaviers

v« r Interface:

=srars INPULT nNoOnE
»svaaaQUtRUL: none

«««PDL Description:

position cursor at Wi X, Wi_Y
write empty Line to window 1

T v o9 YWY TRTOYYONMT
- L O 0 = W -

- ok b
N

0-CLR-W2
------------- Pe 64B ~Poscsecsomceiiccecdiciacsedscescecaranruneatusenonasanannanans

«x PI0-CLE-W2 ()

-=.Data Usage:
ewenssEXternel:
ssuneePrivate:

««uBehavior:

« e Interface:

=r=ss.INpUt: none
veesaOUtput: none

-+ «PDL Descriptien:

position cursor at W2_X, W2_Y
write empty line to window 2

YO ww"WwTOUTUVUOWHNY
N owd D OOy N e

- B

0-CLR-W3
------------- Pe 640 <Pevremerecermsmcnciuenecmntscutensnstssneneesersearieteeanau-

«aa 10)0-CLR-WE ()

««.0BtD tsage:
sasaesEXternat:
«usrasPrivate:

«».Behavior:

s Interfoce:

=vessa1Nputs none

1o =»-DUtput! none

-«-PDL Description:

position cursor at W3 X, W3_Y
Write empty Line to window 3

TP VvV YwWwwwwOw”VUVYVW
W == O 0~ -

ol
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Screen Rasource

0-CLR-W4

------------- p=

T v VvV wTYYOYWYYOYW'O
N =goua=twubun-

-l o

D-CLR-W5

------------- P

B B B - B - - B B B B - I - I - |
N = O 0 00~ v Pt A -

- ol

Ty

Tre ARl .1 .-

65K ~Prre-srr-errascaresne B e e e L e
2a o 1130-CLR-WE ()

.=-D8ta tisage:

saasuoEXternals

vaeo=oPrivate:

«=sBehavior:

««-Jnterface:

suessoINPUL: NoRe . .
savnsDUEPUL: DONA

««+PDL Description:

position cursor at W4_X, W4 Y

write empty Line to window 4

658 ~Pemrersrereserccscvses sersser s AR R r s R s e
=2 =12)D-CLR-WS ()

-=:DBts Usage:
«=usrsEXternals
eusensPrivate:

» v Behavior:

vasinterface:

vaeae INpUt: none
voea e OUtput: none

«+-PDL Description:

pos{tion cursor at W5_X, W5_Y
write empt line to window 5
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Auxiliary Functions
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Auxiliary Functions

D-WALT

SmemmecersseePe BTA  PecmveersorercmiscmcamcssccesrmrsransescosmseosedcsEsassscEnes

«»ol2te Usapes
e==vesExternals KEY_
eevenoPTivater
««=Behaviors
esalnterface:
svavaelNputs KEY_
«n=sas0Utput: none
-=-PDL Degeription:

O 00 1N =

repeat

read keyboard

KEY_ := pressed key
until KEY_ is not set to null

b B - - B - B - B - B - B B - M B - B < |
-
N = O

-t
wi

ouft Program [P~QUIT-PROG]

emsemsmezeacPe EFB  -Pre-sesessraccmimriesacarescsrsosssasestesesssasesmereswere-e

«»«Datan Usage: .
s euscEXtErANL:
enneaenan0~URITE~TXT=DATA
saenseens0O~FRONT-ENG
ransasens0-WRITE-Q-DATA
vuesenns-SYSTEN_ON
aswwsaPrivate:
saaansunsaVariable:
seseenassSTATUS_
«««Behavior:
«=sInterfaces
avesssiNput: none
eneesOUTPULE NODE

.<«PDL bescription:

0~ A e

a

[ S Y
LI T U

enqueue process-id [0«FRONT-EHQ]

write text deta to file [O-WRITE-TXT-DATA]
write queue date to file [D-WRITE-Q-DATA]
SYSTEM_OR := false

52A
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54
61A
41A
634
654
678
52A
388
42A
47A
&38
658
53A
&3a
67A
&5A

8A
618
64A
334
56A
624
648
628
84c
634
624
628
63A
584
628
628
&3
11A
324
my 618

‘ 33

56A

628

628

52A

524
h 51A
5 524
24A
524
53A
38R
L2A
47A

Birds

CALLING TREES

MO~ Dy N

LRI N N LI ) B B b oW W [LT T
S S N i A e R R R R B L R R A i R

PROCEDURES

Scheduler Process

. 0-SCREEN=FORHAT

. O~READ-BIRD-DATA

- O-WRT-W&

. . 0-CLR-W&

+ Quit Program [P-QUIT-FROG]
. . 0-FRONT-ENQ

. O-FILL-FILTER

. 0-SCAN
. O-READ-NO-OF-MATCHED-BIRDS
. O-WRT-WS

+ . O-CLR-WS

. O-DEG

. O-WRT-W& ( 4)

. O-WAIT

« O-CLR-W& ( 5)

« Help Menu Process [P-HELP]
o« U-WRT-WI

-« s+ ¢« D-CLR-¥1

. . D=READ=-TXT-ITEM

« o D IRITIAL-TEXT

« o O-WRT-W2

« » w O=CLR-M2

=« O-WRT-W3

- . - 0=CLR-W3

-+ D-WRT-W& ( 43

=+ OWRT-W2 ( 22 )

¢ =« O-MRT-W3 ( 24 )

u . O-WRT-W& ¢ 4 )

« n O-MOVE-TEXT«RIGHT

. - D-WRT-W2 { 22 )

. = O-WRT-W3 ( 24 )

v« DWRT-W& ( &) ,
» Attribute Menu Process [P-ATTR-MENL]
« + DO-READ-HENU-TITLE

« = DCIRT-W ( 18 )

« '« O-READ-TXT-1YEM ¢ 20
« o« D-INITIAL-TEXT 21 3
. s+ B-HWRT-W2 ¢ 223 |

- . O-HRT-U3 { 24 )

o  »  O=URT-M& ( & )

- - 0~FRONT-EHQ { 7

+ =« D-FRONT-ENQ { 7))

« = O-FRONT-ENR ( T

« » D-EXCH-G-BLOCKS

« « O-FRONT-ERGQ ( 7

- . O=UPDATC-ATTR-FLAG

. . 0-FRORT-ENQ ¢ 7

« =« D-DER ( 13

e «» D-FILL-FILTER { a8

« » O-SCAK 9

« o« O-READ-ND=-OF=F TCHED=BINDS ( i)

169
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&38
3IA
56A
&2A
&2B
&SR
S3A
S6A
S2A
628
634
634
&7
33A
S8A
626
628
&3A
&34
&7A
57A
62A
528
63A
58A
624
628
£E3A
&78
134
Z2h
618
334
S6A
62A

y 626

A

&3A
S2A
B2A
52A
E1A
52A
34A
524
33A
33
S6A
&2A
&28
&30
33A
5éA

\\..e.,w...“.. P .,-.,:‘ e i

Birds
CALLING TEEES

53
54
§5
56
57
58
59
60
&1

64
65
64
&7
68
&9
0

FAII

75
76

"

.1
a1
8z
83
-1
a5
as
87

8y
90
o
g2
93
4
o5

o7
98

" 108

(I}
102
103
104

g e e

PROCEDURES

« o« D-WRT-UWS ( Lh B
e «» D-READ-TXT-ITEM ( 20 )
s « D-INITIAL-TEXT ( 21 )
« o« O-MWRT-UWZ { 22 3
« o DeMRT-M3 ( 24 }
-« DeMRT-W& { L)
» 2 O-READ-TXT-ITEN ( 20 )
s » BINITTAL-TERT { 21)
e« D-WRT-WZ ( 2

«  O-WRT=W3 ( 24 )

o D-WRT-MG { 4 )

&)

o e DWRT-MWE ¢

. - O-WAIT ¢ )

. = D-READ-TXT-ITEM ¢ 20 )

» « O-INITIAL-TEXT ¢ 21 )

. . 9~WRT-U2 ( 22 3

. « O-WRT-MW3 ¢ 24 )

- - O-WRT-Wh { 4 )

. -  O-WRT-WG ( &)

. = O-WAIT ¢ 15 )

. « O-MOVE-TEXY-LEFT

. . O~-WRT-NWZ ( 22 )

=+ O-MRY-WZ ( 24 )

. N O-URT-W4 ¢ 4 )

M . O=-MOVE-TEXT-RIGHT ( 30
. - O~-WRT-W2 ( 22 )

v « D-MWRT-W3 { 24 )

e« O=MRT-UW& ( 4

. « Guit Program IP-QUIT-PROG] ( &)
« Utility Menu Process [P-UTIL])

M . D~READ-MENU-TITLE ( 35 )
. « O-HRT-W1 ¢ 18 )

. « D-READ-TXT-ITEM 20 )

. «  O=INITIAL-TEXT ( 21 )

. . 0-WRT-M2 ( 22

« s« D-WRT-W3 ( 24 3

. . D-WRT-WA ¢ 4 )

N . O-FROKT-ERQ ( 72

. - 0-FROKT-EKQ i)

. . 0-FRONT-EKGQ { T2

- « O-EXCH-Q-BLOCKS ( 45 )

- . 0~FRONT-ENQ ( 7))

. - O-UPDAYE~ATTR-FLAG { 47 )
« « O-FRONT-ENG@ ( 7

. . 0~DEQ 13 )

- . O-RERD-TXT-ITEM ( 20 3

» . O-THITIAL-TEXT ¢ 21 )

» . O-HRT=-M2 ¢ 22 )

. . D-WRT-W3 ( 26 )

. « D-NWRT-W& ( 4 )

. - D~READ-TXT-ITEM ( 20 )

. - D~ INITIAL-TEXT 21

170
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&2A
b8
&3A
33A
S6A
&2A
628
&3A
57A
625
620
E3A
58A
62A
628
63A
678
16A
47A
638
32A
61
33A
56A
52R
628
634
524
S52A
52A
1A
32A
35A
52A
E3A
388
h2h
&TA
638
33A
S6A
620
628
63a
33
56A
&2A
628
838
33A
S6A
62k

&

Birds

CALLING TREES

1056
106
107
108
10y
110
T4
112
113
114
115
116
17
118
119
120
121
12z
123
124
125
126
127
128
129
130
13
132
133
134
135
136
137
138
139
140
141
442
43
Yk
145
146
T
148
149
150
51
152
153
154
155
156

B ot L L N

PROCEDURES

0-MRT-M2 { 22 )
O-MRT-M3 ( 24 )
0-URT-Wé ( 4)
O-READ-TXT-ITEM ¢ 20 )
0-INITIAL-TEXT 21
0-URT-M2 ( 22 )
0-HRT-M3 ( y
O-WRT-Wh { )
O-MOVE-TEXT-LEFT (. 73 )

)

)

)

2

-~

s ¥

Q~URT-H2 { 22

O-URT-{3 { 24

Q«URT-W4 .{ &

O-ROVE-TEXT-RIGHT ( 30)
O-URT-W2 ( 22 )

D-~WRT-WE ( 24

0-HFT-B4 ( &)

ouit Program [P-QUIT-PROG) £ &3

Find Main Menu Process [P-FIND-MENU]

0-REpD=-R0-DF-MATCHEDR -BIRDSE ( 10 )

© D=NRT-WS ( 1)

O-READ-MENU-TITLE ¢ 35 )

O-WRT-W1 18 )

C-READ-TXT-ITEM ( 20 )
O-INITIAL-TEXT ¢ 21 )

C-WRT-W2 ( 22

O-MRT-W3 ( 24)

O-WRT-W& 4

D-FRONT-EKQ 7)

0-FRONT-ENQ ¢ 7

0-FRONT-ERQ ( 7))
O-EXCH-G-BLOCKS ¢ 45 )
O-FRONT~ENG ¢ 7.3
O-UPDATE-ATTR-FLAG ( 47 )
0-FRONT-ENQ ¢ 7)

0-DEQ ¢ 13

O-FILL-FILTER ¢ 8)

O-SCAN 2
0-READ-NO-DF-MATCHED-BIRDS ¢ 10 3
D-MRT~-W5 ¢ 1)

D-READ-TXT-ITEM ( 20 )
D-INITIAL-TEXT ¢ 21 )

D-WRT-W2 ¢ 22
O-MRT-M3 { 24
C-URT-Wa& ( &
C-READ-TXT-ITER ( 20
O-INITIAL-TEXT ¢ 21 )
O-MRT-W2 ( 2z )
0-WRT-W3 ( 24 )
O~URT=W& ( 4
O-READ-TXT-ITEN ¢ 20 )
O-INITIAL-TEXT { 21
O-URT=W2 { 22)

)
)
)

171
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-

628
&34
57A
&2A
628
&ZA
SEA
62A
é28
63A
&78
184
458
&38
618
E3A
458
618
£3A
37a
52A
S2A
524
51A
52a
524
458
618
&34
458
618
63A
578
198
618
63A
52A
SZh
52A
51A
L6A
21A
S5A
638
618
634
368
418
634
S2A
S2A
52A

4

Birds

CALLIKG TREES

157
158
159
160
164
162
163
164
165
166
167
168
169
170
1171
ir2
173
174
175
176
17
178
179
180
181
182
185
184
185
186
187
188
189
190
191
192
193
194
195
196
197
158
199
200
20
202
205
204
205
205
207
208

et e B T v e e gt

PROCEDURES

s« O-WET-W3 ¢ 24 )

. . O=-MRT-W& ¢ &)

. . O~-MOVE-TEXT-LEFT ( =)
« = D-URT-MZ2 { 22 )

s « D-WRT-UW3 ¢ 24 )

N - D-WRT-W4 ¢ 4 )

. - D-MOVE-TEXT-RIGHY ( 30 )
» «» D-WRT-WZ { 22

. . O-URT-H3 ¢ 24 ).

. - O-URT~MW4 ( &)

. Quit Program fP-QUIT-PROGI ( 63

. List Found Birds Procexs [P-LIST-FDUND]
. a Q=READ-NCO-OF-FOUND-RIRDS

. . O-MWRT-US ¢ 1)

. . O-HRT-W1 ¢ 18 )

« o« O-WRT-W& ¢ &)

« o« DO-LIST-FOUI'D-BIRDS

« = D-URT-W1 ( 18

- .« O-HRT-W& ( L

s « QO-READ-LIST-FOURD-HETHOD
« + O-FRONY-ENQ { 7)

« » UO-FRONT-ENQ { T3

e s« O-FRONT-EHQ ¢ 72

e « D-EXCH-@-BLOCKS { 45 )
- « O-FROFT-ENQ ( 72

« » D-FRONT-ENQ { 7))

« » O-LIST-FOUND-BIRDS { 173 )
» o O=WRT-W ( 18 )

. . O-MRT-WA ( 43

. .« O-LIST-FOUND-BIRDS ¢ 973 )
. - D-URT-WI ( 1B

. . O-MRT-W& ¢ 43

+ » Quit Program [P-QUIT=-PROG] ( &}
. Clear Found Birds Process [P-CLEAR-FOUND]

=« U-WRT-W1 ¢ 18 )

« « O-MRT-W& 4)

« « O-FRONT-ENQ ( T

« « D-FRONT-ENQ { 7

« = D-FRORT-EHQ { 7)

« = O-EXCH-C@-BLOCKS ( 45 )

- . 0+ CLEAR-FOUND-BIRDS

» List Attributes Process [P«LIST-ATTR]
. « D-READ=NO-OF-SELECTED-ATTRIBUTES
. - DO-NRT-WS ( 1)

e » O-HRT-WI ( i8 »

.+ O-WRT-WS ¢ 4)

. + O-LIST-BELECTED-ATTRIBUTES

- - O-WRT-WI ( i81
« - O-WRT-W& ( 4 )
» = O-FRONT-ENQ { 7))
»~ = O-FRONT-ENQ ( 71

. [ O-FRONT-ENQ ¢ 7 ?
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Birds

CALLING TREES

5
é1e
&30

388
&2A
354
&28
618
&63A
-13:]
618

368
618
&34
368
&61e
&3A
57A
62A
628
&3A
S8A
524
628
&34
&78
228
618
634
B2A
G2ZA
524
S51A
358
3&p
424
4TA
£33
244
4TA
638
618
63A
434
&3A
&8
38A
S2a
S2A
S2A

209
210
2n
212
213
2%
215
216
217
218
219
220
221
222
223
224
225

227
228
229
230
2n
232
233
254
23%
236
237
238
239
2540
241
242
243
24k
245
246
247
248
249
25y
251
252
253
254
255
256
257
258
259
260

PROCEDURES

o « O=-EXCH-@-BLOCKS ( 45 )
s+ LHWRT-W1 ¢ 18 )

=+ O-WRT-WL ¢ 4 )

« « O-CLEAR-ATTRIBUTE

« « D=FILL-FILTER ¢ 81}

« « DO-SCAN ( 9

» «» CO~READ-NO~DF-SELECTED-ATTRIBUTES { 159 )

. « O-WRT-WZ ( 11

. «  D-RRT-W ¢ i8 ) -

. - O-URT-W& ( & )

. - O-LIST-SELECTED-ATTRIBUTES ( 203 )
-« O-WRT-W1 ( 18 ) °

« o« O-WRY-M& { &)

. - O-LIST-SELECTED~ATTRIBUTES ¢ 203 )
» » O-WRT-WY ( % ;

o = O-HRT-W& { &}

. - 0-LIST-SELECTED-ATIRIBUTES ( 203 )
« = D-MRI-MI ¢ 18 )

. « O-URT-W& ( 4 )

- « O-MGVE-TEXT-LEFT (¢ £

. . DeWRTSW2 22

. « O-WRT-W3 { 24 )

. o O-WRT-W& ( 4 )

.+ O-MOVE-TEXT-RIGHT { 30 3

. . O-WRT=W2 221

. « O-WRT-W3 ( 24 )

a . 0-URT-W4 ¢ 4 )

« . Quit Program LP-QUIT-PROGY ( &)
« Clear Attributes Process [P-CLEAR-ATTRI
. = D-uWRT-Nt ( 18 )

« +  O-WRT-W& { &)

. . O=fRONT=ERQ ( 7

- . L-FRONT-EHG { Ty

. - O~FRONT-ENQ ( 7:)

. « D-EXCH-@-BELOCKS ( 45 )

. «  O-CLEAR-ALL-ATTRIBUTES

. = DO-FILL-FILTER ( &)

. s D-SCAN ¢ 2

. » 0-READ-RO-OF-MATCHEG-BIRDS { 10 )
« o« O-MRT-W5 ¢ 11)

« Lfist Matched Birds Process

. -  D-READ=KO-OF=-MATCHED-BIRDS ( 16 )
= »  D-WRT-MWS ( 1)

. . O-WRT-W1 { 18 )

. . O-MRT-W& { &}

. - O-LIST~MATCHED-BIRDS

s« D-WRT-MW& { b 3

. - D=NRT-W1 { 18 3}

. « D-READ=LIST-MATCHED-HETHOD

. « D-FROYT-ENQ { 1)

. . DO-FRONT-EN@ ( 7

« «, O-TRONT-ENQ ( 7
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} S1A
| 524
I S2A

518
F &3A

43A
618
&43A
5TA

528
6IA
58A
62A
528
E3A
578
26A
44B
3BA
52A
52A
52A
S1A
448
518
45B
518
678
278
818
63A
528
52A

<y 5ZA
51A
468
30A
3IA
] 438
: L4A

504

508

&3h -

Birds

CALLING TREES

261
262
263
264
265
266
267
248
269
270
Hg !
272
ars
2r4
275
27é
277
278
27
280
28
282
283
284
285
286
287
288
289
290
291
292
293
254
295
256
297
298
299
3%0
304
302
303
304

ah

PROCEDURES

D-EXCH-G-BLOCKS ( 45 )
G-FRONT-ENQ ( 7))

O-FRONT-ENQ 71

0-LIST=MATCHED-BIRDS ( 254 )
o0-WRT-¥1 ( 18 )

0-WRT-W¢ ¢ L
O-LIST=MATCHED-BIRDS ¢ 254 )
0-WRT-¥1 ¢ 18 3

O-WRT-W& ( &)
C-HOVE-TEXT-LEFT ( 7
D-dRT-W2 ¢ 22 3

O~WRT-W3 ( 24 3

O-WRY-W& ( 4
0-MOVE-TEXT-RIGKT ¢ 303
0-WRT-W2 ¢ 22 )

O=WRT-W3 ( b1

O«MRT-Wé ¢ &)
guit Program [P-GUIY-PROG] ( &)

. Count Bird Process {P-COUNT-BIRDI

. Cle

D-CHAKGE-BIRD-COUNT
O~READ=LIST=MATCHED-METHOD ¢
0-FROKT-ENQ ( [
O-FRONT-ERQ { 7)
0~FRONT-ENG ¢ 7

257 )

O=EXCH-@-BLOCKS 43 )
0-CHANGE-BIRD-COUNT ¢ 280 )
O-WRT-W1 ( 18 3}
D-CHAHGE-BIRD-COUNT ¢ 280 3
o-WRT-W1 ¢ 18

Guit Program [P-QUIT-PROG] ( &)

ar & Found Bird Process [P-CLEAR-BIRD]

0-WRT-W1 18 )
O~WRT-W4 ( 4
0-FRONT-ENG ( 7}
O-FRONT-ENQ 7))
D-FROMT-ENQ ( 1)
O-EXCH-Q-BLOCKS (
O0-CLEAR-EBIRD

45 )

0-READ-MENU-FILE

0-WRITE-

MENMU-FILE

0-READ-COUNT-FILE

O-URITE-

COUNT-FILE

0=READ-Q~FILE
O-URITE-Q-FILE

174
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1A

44

228

198

26A

164

214

18A

24A

448

358

36A

L68

L6A

G4A

648

810

Birds

PROCEDURE INDEX

PROCEDURE DEFINED

REFERENCED IH PROCEDURE
LINES

Attribute Menu Process [p=-ATTR=-MENU]

SA Scheduler Process

ciear a Found Bird Frocess IF-CLEAR-BIRD]
SA Scheduler Process

38

56

ctear Attributes Process {P=-CLEAR-ATTRI

SA Scheduler Process

ciear Found Birds Preress [P~CLEAR=FOUNRD]
5A Scheduler Process

tount Bird Process [P=COURT-BIRD]
5& Scheduler Process

b

5&

Find Main Nenhu Process [P-FIND-HENU]

5A Scheduler Process

Halp Menu Process [P-HELP]
54 Scheduier Process

42

56

List Attributes Process IP-LIST-ATIR]

54 Scheduler Process

48

List Found Birds Process [P~LIST-FOUND]

5A Scheduler Process

List Matched Birds Process
54 Scheduler Process

O-CKANGE-BIRD=COUNT
26A Count Bird Procese [P-COUNT~-BIRD]
3 25 29

D-CLEAR-ALL=ATTRIBUTES
228 Clear Attributes Process Ck-BLEAR-ATTR]

214 Ligt Attributes Process [P-LIS

278 clear » Found Bird Process [P-SLEAR-BIRD]

198 Claar Found Birds Process [P=CLEAR-FOURD]

18
0-CLEAR-ATTRIBUTE
42
O-CLEAR-BIRD
18
O-CLEAR- FOUND-BIRDS
19
O~CiR=W1
618 0-WRT-W1
15
0-CLR-W2
&2A  D-MRT-MWZ2
12
O-CLR-W3

hi

52

175

\‘\

15 16 1990 PAGE 3 -

L}



Birds 15 10 1990 PAGE 3 ~ 2
PROCEDURE INDEX '

PROCEDURE DEFIKED
REFEREKCED TN PROCEDURE
LINES
628 0-WRT-MW3
13
65A D-CLR-WE
54 Scheduler Process
32
63A D-MRY-W&
16
&58 O-CLR-W5
638 O-MET-M5
11
S2h O~DEQ
§& Scheduler Process
o]
114 Attribute Kenu Process [P-ATTR-MENU]
38
434 Uzility Menu Process [P-UTIL]
37 .
16A Find RMain Menu Process [P=FIND~MENUL
ae
1A  O-EXCH-@-BLOUKS
11A Attribute Menu Process (P ATTR-MENU]

13A Utllitisnenu Process [P-UTIL]

16A Find Hi?n Menu Process [F-FIND-HENN]

t8A List Fi:nd Birds Process [P-L1ST-FOURD]

198 Clear :zund Birds Prosess IP-CLEAR-FCUND]

29A List A:irihutes Process [P-LIST-ATTR]

228 Clear ::tributes Proceas [P-CLEAR-ATTR]

24A List H:i:hed Birds Process

260 Count i:rd Process [P-COUNT-BIRD]

278 Clear :1Found 8ird Process [P-CLEAR-BIRD]
15

388 O-FILL-FILYER
5A Scheduler Process
21
$1A Attribute Menu Process [P~ATTR-MENU]
39
164 Find Main Menu Process [P- FIND=MERL]
Lo
214 List Attributes Process Ep-LIST=ATTR]
&3
228 clear Attributes Protess [P=SLEAR-ATTRY
L]
52A D-FRONT-ENQ

176




56a

458

43A

368

5TA

Birds
PROCEDURE TWDEX

PROCEDURE DEFINED
REEERENCED IN PROCEDURE
LIMNES
114 Attrribute Menu Process [P-ATTR~MERU]
19 21 24 29 34
13A Utility Menu Process [E-UTIL]
19 21 24 28 33
$&A Find Nain Renu Process LP=FIND-HENU]
20 22 25 30 %5
18A List Found Birds Process [P~L1ST-FOUND]
27 29 32 36 43 :
468 Clear Found Birds Process fP~CLEAR - FOUND])
16 12 15
21A List Attributes Process IP-LIST-ATTR]
25 27 %
228 Clear Attributes Process [P-CLEAR-ATTR]
g 11 14
24h List Matched 8irds Process
27 29 32 36 47
254 Count Bird Process [P-COUNT-BIRD]
15 17 &0 _
278 Clear a Found Bird Pracess tP-CLEAR-BIRD]
? 11 14
&78 Quit Program [P-QUIT-PROG]
16
O-IRITIAL-TEXT
8A Help Kenu Process IP-HELP)
& '
1A Attribute Menu Procees [P-ATTR-MEKU]
4 45 54 &6
§3A Utility Menu Process [P-UTIL]
5 40 48 55
164 Find Main NKenu Process {P~FIND-MENUY
7 46 54 61
0-LI5T-FOURD-RIRDS
184 List Found Birds Procese [P-L15T-FOUND]
13 47 52
0-L1ST-NATCKED~BIRDS
24Ak List Matched Birds Process
12 51 56
D-LlST-sELEGTED-ATTRlBUTES
214 List Attributes Process [P-LIST-ATTR]
12572 66 T
0-HOVE~-TEXT-LEFT
11A Attribute Menu Precess IP~ATTRKIHUL
75
13A Utility Nenu Process [P-UTIL}
&0
16A Find Main Menu Precess tP=FIND-HENU]
&6
214 List Attributes ,.0GeSG 1B-L1ST=ATT(2
75
24A List totched Dirdo Process
G0

584 O-MOVE-YEXT-RIGEY

77

N
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Birdz
PROCEDURE THDEX

PROCEDWRE DEFIMED
REFEREKCER IN PROCEDURE
LINES
8A HWelp Menu Process [P-HELPI
21
11A Attribute Nenu Process [P-ATTR-MENU}
a0
138 Urility Henu Process P-UTiL]
65
164 Find Main Menu Process LP=FIND~-NENU]
74 :
21A List Attributes Process [P=LISY-ATTR]
8D
244 List WMatched Birds Process
&5
41A O-READ-BIRD-DATA
SA Scheduler Process

3
433 O~READ~COUNT-FILE
37A  O-READ-LIST=FOUND-METHOD

45A List Found Birds Process IP=LIST=-FOUND]
17 :
384 OQ-READ-LIST=MATCHED-METHOD
24A List Matched Birds Process
18
258 Count Bird Process rP~COURT-BIRD]

T
30A O-READ-MERU-FILE
322 O-READ-MENU-TITLE

11A Attribute Menu Process [P-ATTR~MENU])

1

13A4 Utility Menu Proc.ss [P-UTIL)
1
168 Find Main Menu Process {P-F1RD-MEHU)

3

454 -U“RElD'HO-OF-FOUND-B!RDS
484 List Found Birds Process [P~LIST~FOUND]
1
47A 0-READ=KO-OF -MATCHED- 0 iRDS
5A Scheduler Process
23
1A Attribute Menu Process [P~ATTR~HKENU])
41
164 Find Main Menu Process tP-FIND-MENLZ . .
1 42
250 Blear Attributes Process [P-CLEAR-AYTR]
21
24 Lizt Matched Binds Process

1

3sa D-EE&DHHD-DF-sﬁLECTED-ATTRIBUTES
294 Lisot Attributec Process P-LIST-ATTR]
145

504  O-READ-Q-FILE
G3A O-~READ-TET-ITEM

173

ot

&




42A

1A

34A

5TA

S4A
31A
508
61B

Birds
PRNACEDURE INDEX

PROCEDURE DEFINED
REFERENCED IK PROCEDURE
LINES
87 Heip Menu Process [P-HELP]
3
11A4 Attribute Menu Process [P-~ATTR-MEKUI
L 44 52 64
13A Utitity Memu Process [P-UTIL]
4 39 &7 54
164 Find Main Menu Process [P~FIND-RENUI
& 45 53 &0
0~SCAN
5+ Scheduler Process
2z
114~ Attribute Menu Process IP-ATTR-MENU)
40
166 Find Hain Menu Procese [P-FIRD-HERU]
41
216 Liut Attributes Process [P-LIST-ATIR]
bk )
228 Clear Attributes Process [P-CLEAR-ATTR]
20
Q-SCREEN-FOREAT
SA Scheduler Procoss
2
O=UPDATE-ATTA=FLAG
11A Attribute Henu Frocess [P-ATTR-HENU]
30
134 Utitity Nenu Process [P-UTIL]
29
165 Find Main Henu Process LP=FII D-HENU]
3
O-WAIY
54 5Scheduler Process
3
11A Attribute Menu: Process [P-ATTR-MENU]
80 72
O-WRITE-GOUNT-FILE
O-WRITE-MENU-FILE
O-WRITE-@~FILE
O-WRT-W1
BA Help Menu Process [P-HELF)
1
114 Attribute Nenu Process EP-ATTR-HENU)

2
136 Utility Menu Process fP-UTIL]
2
8A  Find Kain Wenu Process [P-FIND-MERUZ
3
184 List Found Birds Frocess [p=Li5Y=FOUND]
4 15 48 53

198 Clesr Found Birds Process £P=CLEAR » FUUXD]
1

214 List Attributes Process [P=L1ST-ATTR]
4

179
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Birde 15 10 1990 PRGE 3 - &
PROCEDURE IKDEX

PROCEDURE DEFIMED
REFERENCED 1M PROCERURE
LINES
214 List Attributes Process [P-LIST=ATTE]
13 54 4B &0 67 T2
228 Clear Attributes Process [P-CLEAR-ATTR]
1
246 List Matched Birds Process
4 15 52 57
26A Count Bird Process [P-COUNT=EBIRD]
26 30
278 Clear a Found Bipd Process [P-CLEAR-BIRD]
1
62A O-WRY-N2
84 Help Menu Process [P-HELP]
517 22
1A Attribute Henu Process [P-ATTR-HENU]
b 45 55 &7 76 8%
13a4 Utility Menu Process [P-UTIL]
& 41 49 56 61 66
16A Find Main HWenu Process [P-FIND-MENU]
B 47 55 62 67 72
21A List Attributes Process IP-LIST-ATTRI
7¢ B
24A List Hatrhed Birds Procese
p
62B O-WRT-W3
8A #Help Mucw . recess [P-HELF]
6 18 23
11A Attribute Menu Process [E-ATTR-MENU]
7 47 56 6B 77 82
13A LUt'lity Menu Process [P-UTIL]
7 42 50 57 &2 67
16A Fint Main Menu Protess [p=FIND~KENU]
9 4B 56 63 &B T3
21A List Attributes Process {tP-LIST-ATTRI
77 82
24A List Mstched 8irds Process
62 67
63A O-URT-W&
5% Scheduier Process
. 16 30
¢ 8A Help Menu Progess [P-HELP]
7 19 24
1iA Attrinute Menu Procass [P=ATTR-MENL]
B 48 57 59 62 71 78 B3
13A Utility Menu Frocese CP-uYIL
¢ B 4% 51 58 &% &8
16A Find Msin Menu Process [P-FIND-MEWU]
v 10 49 57 64 &9 74 _
184 List Found Birds Process p-LIST~FOUND]
5 16 4% 54
~ 495 ©iaus Found Birds Process [P-CLEAR-FOUND]
2
21A List Attributes Process fP=LIST-ATTR]
5

180




Birds

PROCEDURE IMDEX

PROCEDURE

21A

24A

27

638 O-MRT-W5
SA

11A

16

8A

21A

228

24A

DEFIKED
REFERENCED IN PROCEDURE
LINES
List Attributes Process [P-LIST-ATTRI
1% 3% 49 61 6B T3 7B 83 .
Clear Attributes Process [P-CLEAR-ATTR]
2
List Matched Birds Process
5 14 53 58 &3 £8
glear & Found 8ird Process [P-CLEAR-BIRD]
2

Scheduler Process
24
Attribute Menu Process [(P-ATTR-HENU)
Cohk2
Find Main Menu Process [P-FIND-MENU)
2 43
List Found Birds Process [P-LIST-FOUND)
’ 2
List Attributes Process [P-LIST-ATTR)
2 &b
Clear Attributes Process LP-CLEAR-ATTR]
22
List Matched Birds Process
2

478 Quit Program [P-QUIT-PROG]

LT
11A
13A
16A
18A
21A
2hA

% 26A

Scheduler Process

17 y

Attribute Nenu Process [P-ATTR-NERU]
92

Ueitity Menu Proceas IP-UTIL]
T2

Find Hain Menu Process IP-FIND=MENU]
83

List Found Birds Process IP-LIST-FOUNDI
58

List Attributes Process [P-LIST-ATTRI
87

Ligt Matched Birds Process
72

count Bird Prosess [P-COUNT~BIRD]
34

5& Scheduler Process
134 Utility Menu Process [P~UTIL]

SA

7

Scheduler Prccess
&0

181
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APPENDIX. C- LIST OF MODULES AND CODE BSIZE

¥odula Hane Code Bize % of Total
in Lines Code 8ize L

1-Data Environment 84 2.2
2=Scheduler Process : 140 4,1
3-Attribute Menus Process 223 5.9
4-Utility Menu Process 200 5.3
5~Find Main Menu Process zZ10 & 6
6-List Pound Birds Process 206 5.4
7-c;ea£ Found Birds Procaess 95 2.6
8-Iist Attributes Process 204 5.4 -
g=Clear Attributes Process o 108 2.9
10-List Matched Birds Process 198 5.2
li-Count Birds Process 125 3.3
12=Clear Bird From Found Birds Process 90 2.4
13=-Help Process 109 2.9
14-Screen Resource 226 6.0
15=-Scroll Resource - 155 4.1
1l6-Text Resource 647 17.1
17=-Bird Resource 527 14.0
i18=-Procegs Queue Rosource 227 6.0

_ Total Code 3778 100.0
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