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The results of the empirical evaluation of the user

interface are presented together with an analysgie in support

of the effectiveness of
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I. INTRODUCTION

%& The relatively recent, videspread proliferation of
Eé; - microcomputers into both the home and wvork place has
ﬁ& resulted in a shifting of computer operation and, in some
%&E cages, programming tesks, from the +traditional realm of
*ﬁ trained, professional operators and programmersg directly to
Zﬁi the end user. Technological advances have reduced the
%% skills necessary to energize and physically communicate with
ﬁi the hardwvare. However, the process of effectively
ny interfacing with the hardwvare via the constructs of softvare
fﬁ% ] of ever increasing complexity, often requireg the newv user
ISE‘ to obtain a detailed vorking knowvledge of a particular
ﬁa - softvare system before the benefitas of the system may be
fﬁ realized.

'

gﬁ Thig requirement geemg contrary to the conjecture
S& expressed by Cocombs and Alty (Ref. l:p. 3] that the majority
ﬁ? of userse do not wvish to be extensively trained in computing
gi and employers certainly wish to minimize wusger training
-ﬁ;. costs.

ﬁ; The purpose of this thesis ia to develop and evaluate
LI

ka the effectiveneass of interface techniques designed to elim-
i%ﬁ . inate any vuser, applicetion-specific +treining prior to ep-
%? plication program use. In order to provide an appreciation
ﬁﬁ for the nature of interface demsign issues, Chapter 2
,:".. 9
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pregsente a reviev and analysis of interface evolution and
the state of current thinking relating to interface design.
Chapter 3 details the rationale and anticipated benefits of
specific interface design decisions and techniques employed
in the development of the research interface. In Chapter 4,
the interface evaluation methodology and evaluation results
are presented, discussed and analyzed. Finally, Chapter 5
gsuggests that the concept of including an interface require-
ments specification into the system design and development
procese is essential to the production of viable applica-
tions for novice users.

The scope of this regearch vas intentionally limited to
one application program’s interface 1in order to more fully
evaluate the effect of the employed interface. By this
action, the empirical evaluation results and engsuing conclu-
sions would not be general 1in nature and thus avoid a
recapitulation of the generalized findings and recommend-
ations currently presented in available literature.

Additional limitations imposed upon the deeign of the
specific interfece vere based on the fact that the target
microcomputer system’s hardware consisted of 512 kilobytes
of main memory, two 360 kilobyte diakette drives, a monitor,
keyboard and printer. Admittedly, this particuler hardwvare
configuration precludes evaluation of such technically
feasible interfacing apprcocaches as the use of light pens,

preggure geneitive screeng or voice command. Hovever, the
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target =system’s configuration seeme consilstent with the

assumption that the majority of general pur pose

microcomputer systems in

uge share the =same general

configuration and/or limitations.
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I1.

USER INTERFACE ISSUES

As a reegult aof technalogical advances 1in the computer
field, a relatively nev and immature field of study has
arisen to explore principles and methode for better adapting
computer systems2 to meet human needs. Thig fledgling field
has, as yet, no simple title nor well established repertoire
of concepts and techniques. The field is frequently
referred to as "interface design" and "dialog engineering"”

(Ref. 2:p. 31.

A. USER INTERFACE EVOLUTION

Prior to the videspread use of time sharing systems, the
vasgst majority of computers were aperated in batch maode. As
a regult of batch processing, end vusers only indirectly
interacted with the computer vie operationg personnel.
Consequently, there wag no reason for "user friendly" inter-
faces eince the operatorg wvere trained profeseionels,
knovledgeable of the requisite interface procedures.

Although the introduction of time shering systems,
enabling direct user interaction, generated an acknowledged
need for "user friendly" interfaces, the pursuit of user
interface design attributes wvwas relegated to academia. This

relegation vas due to the fact that time sharing systems

wvere achieved through the layering of complex and costly




softvare onto existing, batch oriented minicomputers and
mainframes, and hardvere end softvare providers did not find
i ) it economically feasible to reconstruct new, coordinated
RN systems for existing machines [(Ref. 3:pp. 338-3391].

S The advent of the microprocessor has had e profound
ff, impact on the computer industry. One of the most signifi-
tq’ cant impacts ves the dissolution of the long adhered to

premise that computers vere expensive and should be built

*?v with the wminimum number of circuits, thus assuring
et

ggi efficiency (Retf. 4:pp. 110-1231]. Consequently, it now
Py

’ﬁi became both technologically aend financially <feasible to
g'; consider the user’s needs in the hardvare and softvare
§@ ) degign process.

pid

?$£ ’ B. THE PRESENT INTERFACE STATE

?%i With the realization that it vas novw techniceally
ﬂ” feasible to incorporate interface considerations into the
;%5 design of a microcomputer saystem, such diverse professions
:&%l as educationalists, psychologists and ergonomic specialists
G

ﬂ% began contributing to the area of interface design.
éﬁ; Howvever, their findings and recommendations have not
;ﬁf produced significant advances in interfece design since
LML)

:?y these non-computer oriented professionals are rarely invited
EE; - to participate in the design effort. On those occasions
;%% vhen they have become involved in the aystem design process,
?ae _ their contributions have been somevhat diminished due to a
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“y lack of knowledge and appreciation of the machine’s capabil-
ities to make things easier for the user (Ref, 3:p. 339].
Since the mid-19708 there have been many studies and
¢ much written wvith regpect to guidelines for the development
of effective user interfaces. Unfortunately there 1is no
Iy vell defined standard or authority and a fair amount of
inconsistency from source to source [(Ref. S:pp. 25-251].
Although there may be inconsistencies betveen any two
given studies, analysis of the various studiee in aggregate
W, has allowved later researchers to develop more comprehensive
guidelines based upon previocus, incowmplete studies and the

& resolution of individual inconsistencies. Table 1 pregents

%)

oo a highly generalized summary of desirable, interface attri-
L

)

{, butes identified by Shneiderman [(Ref. 6:pp. 216-244). Gaines
ﬁ and Shav (Ref S:pp. 30-44] have taken the process one step
t'y:

ff ferther and proposed more specific, interface deeign rules.
i

" These rules, together with the general interface attributes
“ wvhich they support, are presented in Table 2.

e

9,

i

B TABLE 1. DESIRABLE INTERFACE ATTRIBUTES

:ﬁ DESIRABLE INTERFACE ATTRIBUTES

5@ 1. Easy to learn.

g 2. Easy to use.

3. Easy to remember.

Xy 4. Prompt response times.
W 5. Reliable.
ﬁ: 6. Courteous.

" 7. Helpful.

At

Iy 14

LIy

.« am - - N . At et > . N » LTS N N
A T L e R v ARNY TR R 0% P, "A b,



TABLE 2.

INTERFACE DESIGN RULES

INTERFACE DESIGN RULE

SUPPORTED ATTRIBUTES

Use interface prototype or related system
vhen discusging the interface vwith users.

Develop interface using user’s model.
User should dominate computer.

System response/activity should be cleer
consequence of user’s actions.

System should adapt to user’s expertise.
Provide for uniformity and consistency.

Ensure requigite information/memory aids
are available to user throughout system.

User manuals should be based on actual
user dialog.

Train through experience.

Make immediate, clear responses to inputs.
Validate data on entry.

Provide a reset/abort command.

Make corrections through re-entry.

Eagy to lesrn/remember

Easy to learn/remember
Easy to use

Easy to learn, helpful,
reliable

Easy to use

Easy to learn/remember
Eagy to use, helpful
Easy to learn, use and
remember, helpful

Eagy to learn/remember
Courteous, prompt
Reliable, courteous
Eesy to use, reliable

Reliable

Although Shneiderman’s interface attributes

and Shaw’s rules provide

deegign, there rewmains wmuch

programming personnel as

interpretation of these attributes and

and Silberschatz’s obsgervation seems

15

leevay for

general direction for interface

gystem

to the actual implementation and

rules.

to concisely sum up

and Gaines’

deeign and

Peterson’s




s Se Al A )% 4

y the current state of user interface design:

Users desire certain obvious properties in a systewm. The
system should be convenient to use, easy to learn, easy to
?q use, reliable, safe, and fast. O0f course, these specifi-
&ﬁ cations are not very useful in the aystem design, sgince
Qp there is no general agreement on hovw to achieve these
iy goals. (Ref. 8:p. 441)
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II1I. RESEARCH INTERFACE DESIGN CONSIDERATIONS

Due to the mwmyriad of possible, interactive computer
applications, the specific application program and user
group vwill often dictate the manner and degree of implemen-
tation of the generalized guidelines found in literature

concerned vwith interface design.

A. THE APPLICATION PROGRANM

Although this research project is concerned with the
user interface, it vas deemed necessary to develop an appli-
cation progrem with which to interface and to provide direc-
tion to the interface development.

The actual methods employed by the applicaetion program
to satisfy the user’s functional requirements are not ger-
mane to this research effort. Therefore only a brief
description of the program’s overall function is provided to
establish a frame of reference.

The application program vas developed apecifically for
the accountant of the Army Emergency Relief organization
(AER) at Fort Ord, California. AER’'s function is to provide
no interest loans to militery personnel (primarily army) who
satisfactorily demonstrate a valid need for financial
agsistance. The accountant’s primary function ig to record

disbursement of the loan, post loan repayments to applicable

17
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loan accounts and general ledger, and advise higher
authority of any <financial deviationg or problems with
respect to individual loan accaounts. A secondary function
requires the AER accountent to provide statistics of varying
natures to higher authority upon request. Since a service
member may have multiple, concurrent loans, the nominal size
of AER’s data base is on the order of 1900 to 2100 members
and 2900 to 3200 loans. The AER application program basic-
ally providez for maintenance of individual loan accounts,

general ledger and statistical information.

B. APPLICATION PROGRAM DESIGN THEORY

Much has been, and continues to be, wvwritten regarding
computer program design and development. While various
design and development methodologies ere advocated in the
literature, all have the expressed goesl of producing good,
wvorking programs. Unfortunately, it seems as 1if the
majority of methodologies stress design and development of
the functional elements of a program with the user interface
being of secondary concern. In other vordse, once the func-
tional aspects of a pragram have been defined and designed,
the interfesce is desmigned to £fit the functional design
structure.

The theory underlying the methodology used in the design
and development of this research project is essentially a

reversal of current design and development methodologies.

18
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The theory proposes definition and design of the interface
prior to, or at least concurrent wvwith, functional design.
This development spproach is intended to plsce the interface
issue at the forefront. Thus, functional design 1is driven

o8 : not only by requirements specifications, but by interface

QS- considerstions as vell. While this epproach mey increase
?% the difficulty and complexity of functional elewment design,
kﬁt the actual, internal methods employed are usually of little
ﬁ%ﬁ concern to the user. Assuming the system meets the user’s
-ﬁﬁ functional specifications, the interface becowes the primary

user issue. As noted by Eesson and Damodaren with respect to
gt users’ perceptions of a computer system:

It is of little intereat to him (the user)] that the sys-
) ) tem is s technicesl wmasterpiece, or that it serves another
Ly user very vell; 1if it serves his task needs poorly, it
stands condemned as s pPoOTr system. {Ref. 7:p. 1161}

Since the goal of this research is to develop a system

requiring no user training prior to use of the application
program, interface issues are of paramount concern. In the
Ve folloving msections of this chespter, the issues pertaining to
the design and implewentation of the research interface are

presented and discussed.

.
oY
:ﬁﬁ C. INTERFACE DESIGN PHILOSOPHY
Ly
- Traditionally, the design of a "core" program to satisfy
'n';'t
'N" the user’s functional requirements vould be relatively
a%‘,’
i*i straight forvard. The gosl is wvell defined; design the
[N

"core” program to perform the specified requirements. Since
o
:::.:‘ 19
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the actual wvorkings of this portion of the program are
invisible to the user, one need only consider the technical
aspects of the task; the user ies of secondary concern.
However, the approach taken in the design of the
research program requires that "core" related design
decisions be made with respect to both the requirements
specifications and interface considerations. Since a
project’s requirement specifications serve as the benchmark
against which a program’s functionality is assessed, the
same approach vas used with respect to interface design.
Unlike the requirement specification, vhich may be
stated in such measurable metrice as response times and
throughput rates, the interface specification is much more
nebulous. The exact meanings of term2 such as "easy to use"
and "friendly" are highly individualistic and ambiguocus. A
a regult, it is left to the designer or programmer to
produce their interpretation of these ambiguocusz terms.

In order to develop an interface requirements

specification, the attributes of a novice computer user vere
analyzed.

The term "novice user"™ i1is8 assumed to apply to an
individual wvho is not, nor desires to become, an expert in,
or femiliar with, computer technology, but uses a computer

. to assist in the performance of aassigned tasks. A generally
E accepted attribute of the novice user is the overall percep-
'

tion of the computer as a tool to aseist in the performance

20




of a task. If the user deems the tool inappropriate for the
task at hand or the effort to use the tool exceeds the
return, the toocl will experience little to no use.

Bagsed on the attributes of a novice user, several
assumptions were generated wvhich formed the bagsig for the
formulation of user 1interface specifications. Firet, the
novice user’s interests and aspirations lay outside the
computer field and only limited time and effort could be
expected to be devoted to mastering the application system.
Second, the user would view the resulting system as a means
to an end and not an end in itself, thus desgiring to
minimize time and effort devoted to syestem operation and
output interpretation. Finally, the user vould desire
immediate ansvers to questions about the system without
lengthy and time consuming reference to user and technicsl
manuale.

A =a regult of the analysis and assumptions, an
interface requirements zapecification wvas developed 1in the
form of a queationnaire, against vhich candidate interface
designa vere evalusted prior to implementation. The
contentg of this questionnaire are presented as Table 3.

Only after an interface design idea met the requirements
of the interface specification vere the technical implemen-
tation issues addresased. Basically, the design philosophy
vag to adapt the program to the needs of the user versus

forcing the user to adapt to the needs of the program.

21
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TABLE 3. RESEARCH INTERFACE REQUIREMENTS SPECIFICATION

INTERFACE REQUIREMENTS SPECIFICATIONS RESPONSE

1. Does the interface contain references, concepts or vords No
vords unique to the computer field?

2. Does the interface require user inputs/actions vhich No
have no identifiable counterpart or rationale in the
corresponding wanual process? No

3. Does the interfasce contain all necessary information to Yes

accomplish the desired operation?

4. Does the interface require the minimum, necessary user Yes
actions to complete the operation?

S. Is the interface consistent vith previously developed Yes
interfaces?
6. Does the interface provide for immediate and positive Yes

error detection and correction/recovery?

D. THE USER COMMAND INTERFACE

Since the target computer system’s primary input device
vas the keyboard, there appeared only three viable command
entry modes: a menu systewm, & cowmmand language or a
combination of the two. The selection of a menu systewm for
the research interface reflects the observation of Reid
that:

Menus have been recommended for occasional and novice

users as they reduce the amount of inforwmation the user

needs to remember. {Ref. 9:p. 1111

As vith many concepts, there are some disadvantages

agsociated vith a menu driven system, vhich, if not handled

effectively, can negate the concept’s overall usefulness.

22
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R The mere fact that the display screen of a computer system

encaompasses a finite area limite the number of optionsg which

&& . may be displayed on a given screen.

ey,

DL

b$, If a system offers more options than can be displayed on
Gtsgl'

R one screen, it may be tempting to reduce the space occupied
: by each option description. Hovever, if the option
:% descriptions becaome too cryptic, the primary advantage of a
3 menu gystem is lost as the user now must acquire and

o remember the meaning of each option.

g? Another slternative would be a system of layered menus,
SK! vhere the selection of an option from the primary or main
?E menu would produce another menu and 80 on until the menu
gﬂ . containing the desired operation was encountered. The main
3§ problem associated vith this approach is one of navigation.
f%ﬁ ’ As one progresses through successive menu layers, it becomes
;$§ difficult to determine one’s location in the system relative
fgﬁ to a known point of reference, in this case the main menu
%ﬁ (Ref. 9:p. 1111, Losa of a frame of reference can
§§, disorient and confuse the user, as humans are accustomed to
&

ﬁ& using the space and objects around them for organization and
}% establishment of frames of reference (Ref. 10:pp. 1-31.

oy

j%a The research program hag 47 different options. Since
ﬁT all 47 could not be displayed on a single screen without
zgi - becoming too cryptic, a system was required that preserved
;gs the advantages of a menu driven system and avoided the
Aﬁ& - potential disadvantages. The regsulting main menu congiste
?9
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of the 10 generael operations depicted in Figure 1, through
vhich all 47 options are accessible. Limiting the main
menu to 10 aperationa provided enough room for non-cryptic
operation identification. Howvever, thisg action necessitated
a layering of subordinate menus. To avoid the navigation
problem, these subordinate menus are presented as windova or
panels on taop of the main menu. The intent of this approach
ig to create the illusion that the user is s2till in the main
menu section of the program, thug preserving the user’s
frame of reference. Figure 2 shove an example of operation
three’sa subordinate menu. Since many of the available
operationa use the same input/output displays, there are
only 8ix display screens, including the wmain menu, in the
system. Depending upon vhich option is selected the user
will see one of <five input/output screens. The only place
the user can go from an input/output screen is back to the
main menu. Thus there is no navigation problem for the user
to contend vwith; the user is either vieving the main menu or

an input/output ascreen.

E. INTERFACE DIALQG DESIGN

For +the purposes of deaigning the reaearch interface,
the term dielog vas defined as tvo-vay communication.
Stoner notes that tvo-wvay communication is a complex process
vhere a receiver provides feedback +to the sender of a

message [Ref. 11:p. 496-4991. In the case of the research,

24
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application program, the user 1is considered the sender and
the program the receiver providing feedback.

When humans receive feedback, there is8 more i1nvolved
than simply content. The message is evaluated with respect
to the source, read between the lines for hidden meanings,
and vords interpreted vith respect to our understanding of
the word. {Ref. 12:pp. 238-246]

Since feedbaeck can convey more than physical message
content, a detailed aneslysis and deeign of the feedback
mechanism, with emphasis on human perceptions and
attributes, vas =2een ag & means to convey the image of a
"friendly®™ system to the user.

The primary perception the interface vas designed to
convey wvas system servility. By 2o doing, it vas envisgioned
that the novice user vould viev the system as a capable and
willing servant and not a system requiring user submission.

The resulting system prompts for user actions vere
simply displeyed as requests versus commands. Instead of
displaying a message such as: Enter the desired option, the
message was displayed as: Please enter the desired operation
number. The innocuocus 1inclusion of the wvord "please®”
changes the perception of the message from a command to a
request, and may even convey the impression of a personable,
polite computer.

The other type of system message analyzed was the error

megeage. To maintain the perception of system servility,

27
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error messages of an informative nature vere designed to be
almost apologetic as ocpposed to cryptic chastisements. An
example of an informational error message i2 the case where
the user requests display of information not held i1in the
system, The system responds with: "I’m sorry, I can’'t seem
to locate the desired account®”.

Error or abnormal situation messages requiring user
action, are presented as a system plea for user assistance.
The intended user perception of these messages is that the
ugser is in complete control of a personified system. Figure
3 is depicts the abnormal situation message displayed wvhen
the system cannot determine to vhich loan the payment igs to
be applied. Figure 4 is the windov digplayed vhen a printer
fault is detected.

The final type of error response caoded into the system
consists of a short, audio "beep” wvhen illegal keyboard
entry is detected. Whenever a key is depressed, the system
immediately analyzes the input to determine compatibility
vwith the type of input field. If it is a valid entry, the
character is displayed, othervigse the ‘'"beep" =sound 1is
produced. The user receivee instantaneous feedback and does
not vagte time and effort entering an entire data string
only to be informed after entry that it is an invalid input.

Although the audio signal alone does not identify the
exact error, the accompanying field windows are designed to

contain all requisite information to enable the user to
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determine the necessary input.

The audio signal is designed

primarily as a courtesy to inform the user of accidentally

depressed keys vhile protecting the system from input type

mismatches.

F. THE ESCAPE MECHANISM

Assuming a novice user vill probably probe the system
during the familiarization process, it wvaes decided to
install a wmechanism vhich wvwould immediately halt vhatever
process the user vag doing and return to the main menu. As
recommended by Gaines and Shaw:

Provide a reset command that cleanly aborts the current
activity back to a convenient checkpoint. The user should
be able at any stage in a transaction to abort it cleanly
vith a system command that takes him back to a vell de-
fined checkpoint as if the transaction had never been in-
itiated. {Ref. S5:p. 421
The system command selected for the research program vas the
Esc key. In order to preserve simplicity and 1limit the
amount of system related knovledge required of the user, the
Esc key is the only "special function" key the user must

remember. To aid the user’s retention, many of the systewm

promptg contain reference to the Esc key.

G. ERGONOMIC CONSIDERATIONS

The primary issue in this area vas to develop the
physicel actions necessary for communicating with the system
vhich would not be ambiguous or meesningless to the novice

user wvhile not frustrating or impeding the user as more
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experience was gained. Analysis of this issue revealed two
primary areas warranting in-depth design consideration.

The first area considered wvas direction of the systemn.
The selection of a menu driven system with its enumerated
options seemed a viable method of direction for both the
novice and expert. Since the menu identifies the available
options, the novice user has all the requisite information
available to initiate the desired process. For the user wvho
has gained familiarity with the system, the procesa of op-
tion selection 1is fast, requiring only those keystrokes
necessary to select the option. There are no special keys,
complex keystroke sequences, or English-like commands to
confuse the novice or slov down the expert. To further ease
the selection proceses, the numeric keypad was placed in the
numeric entry mode by the program. While the horizontally

arranged, numeric keys across the top of the keyboard remain

functional, the numeric keypad @allows all necessary opera-
tion selection and numeric data entry to be performed from
one keyboard location with a minimum of physical movement.
The decision to use numeric option selection codes was
infiuenced by the ability of humans to cognitively process

numbers faster (27-39 msec/number) than letters or icons

(40-33 msec/item) (Ref. 13:p. 431. If the user is not an
ﬁf accomplished typist, numeric entry should be easier and
e
ﬁ% quicker than having to search the standard "QWERTY" keyboard
.'1.1

¥y

v for the desgired letter.

i‘
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'
aé The other area considered involved the implementation
: of an on-line assistance facility. In order to provide max-
- imum assistance to the novice user and not impede the
;ﬁ expert, help panels or vindows describing the purpose or

Uﬂ : required input field contente are displayed by default, By

ﬁ; so doing, the novice user requires no knovwledge of a special
%& mechanism taoa invoke on-line assistance. Since there is no
%M invoking mechanism, there is no change of program mode from
': the current process, to the assistance mode, then back to
?3 the process. Thus the expert user may ignore the assistance
32 display and continue as if the display wvas not present. An
ag example of an asgistance vindow is presented in Figure 5.

3? ) Since the target system’s keyboard has a numeric keypad,
i)

%? the system allovs numeric entry from the numeric keypad for
5& - purely ergonomic reasons of speed and physical ease of data
?% entry. The numeric keysg across the top of the keyboard may
33: also be used, however, the physical arrangement of the
;k; numeric keypad reduces then time and movement necessary to
k? enter a desired numeric input.

.;:;f'

AR

g? H. DISPLAY COLOR CONSIDERATIONS

§

§§ Colors in themselves vere not seen as8 an information
i}f transmittal medium. Color combinations vwere selected when
”ﬁ . necessary to drav user attention. Light, complementary
ﬁi colors vere used overall to provide a soothing display. The
~¢: background is a very light blue, linee are in light yellow
-
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and column headings are 1in white. The assistance windowse
consist of a red background with white and/or bhlack fore-
ground characters. The choice of red for asseistance window
backgrounds is not meant to imply an emergency situation,
but merely to contrast with the overall blue background and

thus draw attention to the window.

I. DESIGN SUMMARY

The purpose of this chapter is not to provide specific
interface implementations, ag 1t i1s realized that the
specific application will largely determine the interface
structure. Rather, the intent is to propose =ome basic
philosophies that may be useful when designing an interface.
A summary of the research interface constructs and Table 1
attributes supported is presented as Table 4.

As previously noted, the primary philosophy behind the
majority of the reseerch, interface, de=sign decision=s was to

adapt the =system to the user and not require the user to

adapt to arbitrarily defined constructse of the system. It ‘
is realized theat there are unavoidable constructs to which a
user musgt adapt, such as using the keyboard for cammunice-
tion. Hovever, adherence to this primary philosophy by
system designers and pragrammers ghould reduce or eliminate
sl - the number of arbitrary constructs introduced into the

: system.

R
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TABLE 4.

INTERFACE ATTRIBUTES SUPPORTED BY
THE RESEARCH INTERFACE

RESEARCH INTERFACE CONSTRUCT SUPPORTED ATTRIBUTE
4 1. Menu command system. Easy to learn/use/
remember.
) 2. Sub-menu display overlays. Easy to use, helpful.
¢
:~ 3. Entry type checking upon individual Prompt response,
: character entry with audio error signal. reliable.
p
: 4. Default display of assistance/instruction Easy to use, helpful.
vindovs.
.‘E
ﬁ 5. Content of assistance/instruction/error Courteocusg, helpful.
. vindovs.
i
K 6. Display coloration. Helpful.
? 7. No multi/special function keys other than Easy to learn/use/
N the ESC key. remember, reliable.
Ry 8. Consistent displays and I/0 requirements. Easy to learn/use/
; remember, helpful,
reliable.
4
L)
ﬁ 9. Activation of numeric keypad for option Easy to use.
% gelection and data entry.
’
i }
! 10. Use of ESC key to abort any proceess at any Easy to learn/uee
. operation at any time. remember, prowmpt
i responge, helpful,
b courteous.
)
9
K
oA
; A supporting philasophy or concept suggests a
g
: realization by design and programming personnel that the
1)
" uger of the resulting system probably does not have an

function.

interest in

POE SOOI DOC AN AONENS DR

the computer
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field and views the system simply
as a means or tool to assist in the performance of a task or

The implication of thie concept is that interface
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FQ- constructs which are meaningful to development personnel,
due to their level of computer expertise, may be quite
iy ) meaningless or confusing to the end user. It is therefore
proposed that interface design decisions should be made
» under the assumption that the user has no knowvledge of the
O computer field and with respect to user perceptiong and

I expectations.
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Iv. EVALUATION QF THE RESEARCH INTERFACE

Ll In order to assess the validity of the assumptions and
theoriesg underlying development of the research interface

§
,: and the results of their aggregation, it was deemed apprap-

]
B
y}l'
)
Qﬁ: riate to evaluate the resulting interface on novice users.
A

The purpose of this chapter is to present the evaluation

o
é% methodology and results of the evaluation.
Ny,
AN
BN

A. EVALUATION METHQODOLOGY
The basic methodology required a novice user to attempt
atghy ten predefined operations with the application system.

Although the application system providezs for 47 different

_

ﬁ% operations, many are minor variastions of a general opera-

igg tions. The ten operations selected for evaluastion were

‘ representative of ten general areas=s. The user was first

gg given a wvwritten description of the evaluation procedure and

.Eg a brief background scenario to establisgh the interaction
¢

' environment. The user’s performance vas then observed,

ig; noting actions taken or not taken and problems encountered.

%g Upon completion of the ten operations, the user wvas given

,: the questionnaire reproduced as Figure 6 to record his

;ﬁg impresgions and feelinge about the evaluation seasion. The

b

;;g background =scenario and performance tasks used for the

ﬂ$ evaluation process are presented as Appendix A.
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o
c:':v' -
Pl %
o EXPERIMENT QUESTIGNNAIRE
N
[ ¢
Please ansver the following questione by circling the response vhich
;&s best describes your opinion.
o
Qﬁ 1. I found the color schemes displayed on the computer screen:
ﬁg, A. Distracting B. Had no real affect C. Helpful D. Ve -y Helpful
1] -
"y
_ 2. I found the "Beep" sound vhen I made a typing error:
e, A. Distracting B. Had no real affect C. Helpful D. Very Helpful
b
A s
o 3 3. The overall appearance and layout of the computer screens vas:
3:% A. Distracting B. Had no real affect C. Helpful D. Very Helpful
LY
4. The appearance of the assist wvindovs or panels ves:
%Q? A. Distracting B. Had no real affect C. Helpful D. Very Helpful
:, N
;'E 5. The information contained in the assist windowvs or panels:
‘ﬁ&‘ A. Distracting B. Had no real affect C. Helpful D. Very Helpful
0%
T? 6. The ability to return to the main menu at any time by pressing
;:;s‘ ESC is:
ﬂ g A. A bad concept B. Okay in some situations,not all C. Ko opinion
4 ) D. Reassuring E. Highly reassuring
K0
{zk 7. In general, I felt:
A. The program was very difficult to vork with.
ft B. The progrem neither helped or hindered my accomplishment of the
mﬂ) various operations.
~brf C. The program helped in my accomplishment of all the operations.
ﬂ D. The program greatly helped in my accomplishment of all the
L operations.
2
fm: 8. Assuming you are an experienced AER accountant and were given a
.‘j. computer and this program, do you feel you:
;? X A. VWould desire extensive training before using this program?
10 B. Would desire some training before using this program? |
1‘ C. \Would require no training to use this program? }
gt
iﬁu 9. I wvould summerize my feelings about this computer session as:
iﬁl A. Frustrating B. Challenging C. No opinion
! D. Setisfying E. Very Satisfying
b
BOAN
Jw 10. The tolloving ie optional, howvever, any commentg or recommenda-
-~ tions regarding your session vith the program vould be greatly
S?' appreciated.
e
)

W Figure 6. Evaluation Seeeion Questionnaire

|
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ity
ﬁ% As previously noted, the development objective of
oty

e allowing a novice user to use the system without prior
;ﬁ* training 1is based on the asgsumption that the user is
Wt
b
#2 familiar with the processes and procedures required for
oy

DY manual accomplishment of the various tasks. In order to
i maintain the validity of this assumption, evaluation session
U
300

D

w& users were selected from personnel assigned to the installa-
O

y

' h tion activity. The intention of limiting the scope of pro-
gﬁ spective evaluation session users was to increase the
Ny
{*1 probability that the participants would posses enough
B}

l.. Y

e knowledge of the target user’e job functions to allow for a
iq; meaningful evaluation of the system interface. The only
th
é¢§ other user selection criteria vas the requirement that
L0

2& participants have no prior experience with a microcomputer
e based system.
KK
L
;ﬁ: Due to the small size of the installation activity and
e

*f the restrictions placed on the selection of evaluation
J

;y. session participants, a total of six participated in the
h *.
L&y
?* interface evaluation. While it may appear that six evalua-
3

)

&J tiong are not statistically significant, the extremely high
}; data correlation of the individual results impliee further
L

31

%}. evaluatione probably wvould not have generated significantly '
B ‘
yad different results.
ey

&
o
4‘:‘.

o
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B. EVALUATION SESSION OBSERVATIONS

Aggregate analysis of the observations recorded during
the interaction seseions revealed tvo distinct behavior
patterns vhich resulted in the classification of the users
ag type A and B.

Although all participants vere informed that any
actioneg, short of physicel violence, vould not damage the
computer or the program and vere encouraged to experiment,
this seemed to have had 1little impact on their initiael
actions. Each participsnt appeared to approsch the first
task with extreme trepidation. Having correctly determined
the option number required for the operation, users vere
observed to make several false =starts before physically
selecting the option. Folloving each sborted keystroke the
participant wvould return to an examination of the main menu.
Once the gselection vas finally made and the input/output
screen appeared on the display screen, esch participant vas
observed to digplay one of tvo reactions. Users later

categorized as type A vould immedietely begin intense

examination of the nevw display. Type B users vould
invariably allow themselves an audio and/or physical
expregsion of self s=satiafaction before turning their

attention to the newvw display.
Having correctly invoked the input screen for the first

operatian, both user types succesafully completed the

required input actions and returned to the main menu upon
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completion. Hovever, type A users vere observed to proceed

with the data entry process at a slover pace than type B
users. when the saudio, error signal was produced, signi-
fying illegal data entry, type B users recovered faster than
type A users, and vere quicker tc correct their mistake and
proceed. Type A users responded to the error signal by
returning to an intense examination of the display.

All participants exhibited a positive learning curve as
inferred by steady increases in task performance speed as
the =mession progressed. Although the sessions wvere not
timed, type B users tended to spend progressively less time
evaluating and reacting to each nev display screen. Type A
users continued methodical examination of each digplay, with
an observable increase in data entry and option selection
speeds.

Analysis of the observationas seems to suggest defini-
tive characteristicme of the tvo user types. The two type A
users appeared uncomfortable with the trial and error
approach of operstion eccomplishment. Much time was spent
analyzing the displays as if searching for information wvhich
would reduce the risk of the next keystroke. Type A users
seemed highly task oriented, resenting anything perceived as
barring tesk sccomplishment. If these users experienced any
self satisfaction of incressed confidence in their abilities

to interact with the system, it ves not observable.
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Type B users seemed to display an entirely different
approach to the tasks. They wvere more prone to experimenta-
tion and displayed obvious satisfaction upon successful com-
pletion of seemingly trivial tasks. Type B users appeared
to develop a familiarity with system constructe and charac-
teristics more rapidly than type A users. While type A
users seemed to view each nev operation as disjoint from
previous operations, type B users tended +to recognize and
transfer the lessons learned from previous operations. Type
B user sessions tended to evolve into a friendly competition
between man and machine with the users frequently issuing

friendly, verbal challenges to the computer.

C. POST-SESSION QUESTIONNAIRE ANALYSIS

The tabulated responses to the post-session question-
naire (Figure 6) are presented in Table 4. As may be noted,
responges to the first six categories relating to interface
design constructs wvere avarded the highest ratings. This
positive feedbeck, coupled with +the fact that all partici-
pants successfully completed all operations tends to suggest
that the interfaces associated with each operation wvere
sufficient to permit accomplishment. The responses to
question seven, dealing vwith overall ease of use, supports
the previous six responses in aggregate.

Responses to question eight, concerning prior training

desirability, were, initially, the most disturbing, as the
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TABLE 5. POST EVALUATION SESSION QUESTICNNAIRE
RESPONSE DISTRIBUTION

. Response Letters from Figure 6

ASK Response Lov = - High
2y
‘:9; Category — PR i - [
‘ﬁk A B C ! D E

& _ - _—— - R S A

Display Colors o o o 6 »

o -
J% Audio Error
E% Signal 0 0 0 6 .
f;'ﬂ‘ R e
!

o Display Format 0 0 ] 6 .

b. Asgist Windows o o o 6 .
U

-.‘g..‘ [ . -

f* Window Content a] Q a] 6 .
ﬁﬁf B S -1
;:i ESCape

. Construct o o 18] 18] 6
i -
& Ease of Use o] o (o] 6 .

£ 03y -

o)

Qg Prior Training

he Desirability 0 4 2 . .

ok Overall

?} Impression 0 1 0 1 4
i'""i

o

+» gignifies no question provided

.
P
ol
i@ main objective of this research var the development of an
5
sy [}
EF application program requiring no formal user training. The
QQ validity of +the <four responses indicating a desire for
Y
j$ training prior to system use vas questioned due to the fact
LR
l".'n
th that all participants successfully completed all evaluatory
V¥f operations without prior training. To resolve this apparent
e
t
'& dichotomy, the participants were intervieved as to the
oy
."
4 reagong for their responses.
[
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The interviews disclosed two bagic reasons for the
responses. First, there vas an assumption by the partici-
pants that the program had more capabilities than those to
which they had been exposed. Thus, prior training would be
necessary to enable effective realization of those unknown
capabilities. The other reason had to do with the applica-
tion for wvhich the program was designed. The application
program was designed for the organization’s accountant. As
recommended by Gaines and Shawv (Ref. S:p. 301, the system
wag developed to emulate the user’s model of the programed
functions. As a result many of the interfaces ewmploy ac-
counting terminology and procedures. Though five of the
participants had a general knovledge of the account’s
duties, none wvere vwell versed in the specifics of the
accounting field. Ag a result, one underlying reason for
the given response vasg an identified deficiency in the area
of accounting. This revelation diminished the usefulness of
the overall response for interface eveluation purposes, as
one of the assumptions upon vhich the interface design is
based is vuser knovledge of the functional aspects of the
application.

O0f the responses to question nine, vhich requested a
subjective judgement of the evaluation session in general,
four participants, classified as type B userse, considered it
very satisfying. 0Of the two type A users, one judged the

session as satisfying and the other as challenging. It was

45




M noted that the individual evaluating the session a chal-
lenging, had a particularly difficult time understanding the
X accounting termwminolagy, requiring frequent explanations by
analogy throughout the session. The reasons given as to why
a rating of very satisfying wvas indicated by the type B
. users, centered around self satisfaction at being able to
';: correctly perform the requested operations. Many remarked
upon termination of the evaluation session that once they
,F\ got started it was easy. For the type B users, the
hale perception of a computer as a complex, hands off machine, to
be used only by trained professionalgs appeared dissolved.
Aﬁf Considering these responses, it seems reasonable to
NG assume the aggregation of the various interface constructs
employed, produced an environment conducive for user, task
Vgl accomplishment and succegsfully established a master -

servant relationship between man and machine respectively.

Ly
ﬁﬁ D. EVALUATION SUMMARY
Ty
Ay
" 5 ¥
?gl Due to individual differences, it is extremely diffi-
Ly
Aty
K cult, if not impossible, tc derive clear-cut classifications
et
ﬁ* which characterize all users, in all circumstances, at all
5
[N
:s; times. Consequently, the categories of ¢type A and B users
o
kg
- should be vieved as ocppoeite ends of a continuum. The char -
¥y
??1 acteristics and attributes of these extremes are presented
) *\
9
T in Table 6.
J
§
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TABLE 6. TYPE A AND B USER CHARACTERISTICS

TYPE A USER CHARACTERISTICS

TYPE B USER CHARACTERISTICS

Highly task oriented. Disregards
items not germane to task accowp-
lishment.

Each action carefully thought cut
prior to execution.

Uncomfortable vith the newv and
unfamiliar.

Takes error messages personally.
Great care taken to avoid repeat
of same error.

Views each nev task as separate
and unrelated to previously com-
pleted tasks.

Interested and exited by every-
thing. Experiwents with various
itemg enroute to task accomplis-
ment.,

Actiong more intuitive and im-
puleive.

Considers nev and unfamiliar as
a challenge to be mastered.

Error messages vieved as part of
learning process.

Similarities betveen nev and pre-
viously completed tasks quickly
identified and used.

overall supportive of the

opment assumption

of the job,

The results of the evaluation

lying the interface des=ign.

program seem conegistent with

several revelationsg became

program, in ite present form,

In retrospect, it appears the primary,

that the design goal wvas

47

is not the only operative assumption.

the

process are viewved as

assumptions and theoriesg under-

User perceptione regarding the

design intent. Hovever,

apparent during the evaluation

procegs vwhich preclude concluding that the application

can effectively support novice

user interaction vithout some prior training.

interface devel-

of user familiarity with the requirements

The fact

development of a gystem
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requiring no user manual or prior training, inherently
acsumes a user willing to accept the Montessori approach of
experience and learning through experimentation and
o discavery. Tacsk oriented type A users and/or prospective
userg with neither the time nor inclination for experimenta-
+ tion will ecssentially render the system useless.
K3 A seemingly minor but serious interface design error
lays in the assumption that a user’s knowledge of a standard
typevwriter keyboard could be transferred to the computer’s
keyboard. It became immediately obvious at the start of the
evaluation sessions that the interface contained no
3y provision to inform the user of the requirement to press the
return or enter key upon completion of data entry. Although -
this omission may be easily rectified with additional screen
Gix documentation, it serves to 1llustrate the observation by
h Gaines and Shaw in that:
...4it highlights a major pitfall into which we all occa-
cionally fall since the phenomenon of assuming that what

" we perscnally know and have experienced is obvious is a
v common one for all human behaviour. {Ref. S:p. 301

‘$ Thus it seems imperative that when designing systems for
| little to no formal wuser training, extreme and methodical
# care must be exercised when assessing the validity of
) assumptions regarding user capabilities.

g Although the formal evaluation sessions were completed,
_i visits to AER to perform minor maintenance on the production
ﬂ version of the program provided some additional, unexpected
w obzervatione. The ueers clasasified as type B continued to

iy
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’: 2havw great interest 1in the application program. They were
!

' observed probing the various system capabilities and
":ﬁn'- literally, generating pretenses to interact with the
L 1% -
ke
'l::' program. Requests were made of the accountant, who was to
o
b
S - be the primary user, for meaningful data to input. The
"' system was in constant use. This sudden activity was vieved

)‘i
1Nk
. -'.: as significant, considering the computer had been present in
)

()

]

"':’ the organization for over a year asg vell as several
:,:.“' standard, general application softwvare packages. Further
,"‘:

»:'.:t:: investigation revealed that none of the type A users have
i..""

e

H use or shovwn any nteres n e computer since e
Lt d h int t in th t i th
." evaluation sessions.

2

%'i The results of the evaluation sessions coupled with the
)

Qg‘

Bt post-evaluation period observations, seem to support the
‘;:}""" ’ overall success of the research project and the underlying
40

;}{k‘ methodology and assumptions presented in Chapter 3.
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V. CONCLUSION: APPLICABILITY OF FINDINGS

The overall success of the research interface is attrib-
uted, primarily, to the successful incorporation of theories
) and ideas relevant to human behavior obtained from sources

external to the traditional realm of computer science. The

development and use of the interface requirements specifica-
tion then aided in the consistency of application of the
theories and ideas. Additionally, by placing the interface
requirements specifications on equal footing with the
requirewents specificatione, a system of potentially complex

interfaces was reduced to one vhich invites and encourages

the novice user.

It i2 realized each application program has its own, %
unique interface requirements, and the applicability of this
particular interface requirements specification to other ap-
plication programs may be guestionable. However, the con-
cept of an interface requirements sgpecifications during the
design and development process seems a viable process to

produce a system that not only esatisfies the user’s func-

tional requirements, but meets the unstated, psychological
and ergonomic needs of itg users.
Since computers have moved from the laboratory into the

mainstream of human existence, it not only seems logical but
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;ﬁa necesgary for design and development personnel to augment
aty
hﬁ their computer related knowledge with more in-depth know-

ledge of the disciplines concerned with the study of human

H characteristics and attributes of the user.

51

A0 O RO A e

LRSI P p ‘. O R ' +
5.’*.;1-‘1”§,"‘?57 [AS ”"“'I ‘. ?‘4").-""" i’g.ugq‘.,’t.:.és“ ! ’l"q"‘ﬂl.!l"..'.‘ “



;w APPENDIX A
&Y,
(b
RO INTERFACE EVALUATIGON FORMS
l’;‘
RN, !
‘ .
{} The purpose of this experiment is to evaluate a new
Wy computer program. You will be asked to perform a series of
b P P 4
Ly operations. Your aebility to perform the various operatione

will be observed and noted.

% : #ees IMPORTANT newns
)

Please understand, your ability or inability to per- i
form the requested operations IS NOT a reflection on
reflection on you, but an indication of the effec-
tiveness or ineffectiveness of the program.

Remember, it ie the program which is being evaluated,
NOT you.

,._..‘-.‘,.-m.qw_u_.k,n
s e e mcm e

S Please try and complete each operation without asking !
[ for assistance. However, should you find it impossible to
proceed without an ansver to your question, do not hesitate
to ask. Feel free to experiment or when in doubt, try some-
i thing you think appropriate. Feel free to voice any com-
"3y ments, poesitive or negative, during the session. This is
" NOT a timed experiment. You may proceed at your pace. Take
h all the time you need to comprehend what is presented on the
i caomputer’'s screen. Finally, NOTHING you may do, short of

physical violence, will break, blow-up, or othervise damage
o either the computer or the program.

BACKGROUND

This program wvas devrloped for the Army Emergency

&N

Relief (AER) aorganization’s accountant. For the purpose of
‘ﬁ this experiment, imagine you are that accountant.
D
4.y
$- The overall function of AER is to provide no-interest
Nl locans to military personnel, primarily army, wvho have a
- bonafide need for financial assistance. As the accountant,
h you are not directly involved in the process of loan appli- ‘
r, cation or approval. Your duties commence upon approval of
the loan.
¥
|!.
“
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Qﬁ Once the 1lecan is approved, you establish an Army
kds Emergency Relief Individual Loan Ledger (DA Form 1108). The
Al DA Form 1108 contains information about the individual and
) is used to record loan repayments and the outstanding loan
-ax ) balance. In addition to keeping the DA Form 1108°’s up to
gh date, you are responsible for accurately keeping track of
&y all funds associated with your particular AER organization.
M%‘ You keep track of these funds by means of the AER General
et ' Ledger. The General Ledger 1is composed of various accounts,

each with its own account code.

.‘.‘

f0§ Another of your functions as the accountant 1is to
) provide information, upon request, about individual loan
¥' accounts, loan accounts in general and the General Ledger to
2L8 other AER personnel as required for the performance of their

duties.
e“ii. ;
: b3 Please let me know when you are ready to begin the

Q% computer session. If you have any questions about anything
N please ask.

33
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COMPUTER PROGRAM OPERATIONS

1. SGT Harris has just given you an approved loan package
s for you to establish a loan account. The package’s
o content are as follovs:

$
:ﬂ Perscnal Information: Terry, A. Johnson

E-4, Active Duty
" No previous AER loans.

Al 145 S. Treelawn Ave

&“ Rusty Spur, Idaho 75634

5} Duty Station: A Company, 7th Infantry,

A Ft Ord, CA

‘?; Loan Information: Loan Amount: $340. 00

4] Allotment Amount: 8 68. 00

iy Reason for Loan: Initial Rent

J% and Deposit

N Allotment to Start: March 1987
Allotment to Stop: July 1987

(‘0‘

&s Seeing that =a2l1l1 i in order, you s8ign check number

Sﬁ: 634152 and give it to SGT Harris for delivery to

LA, Johnson.

1“:'

Please establish the loan account.

ﬁ 2. SGT Jones is in the process of taking a loan applica-
e tion and asks you to verify that William Q. Tell, SSN:
s I he= only had one previous AER loan.

What is your response?

Vg e
$Q‘ 3. The AER officer is on the intercom in a panic, ae Col
f& Evans is on the ocutside line, wanting to know how many
?d personnel assigned to Ft Ord received loans last month.
i

What is your response?
g2
s‘(.'
}f 4. Going through the mail, you come across a check for
;k $54.23 from the Chapter 13 Bankruptcy Court Trustee for
Qﬁ payment on the loan account of Ohso Broke.
A

Please apply the repayment.
o
b
e
,\? "y
i >
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10.

Alfred Martin, | r:= just come 1n as part of

his discharge check-out process and vants to pay off
the remainder of his loan. He hands you $40.00, says
thanka and keep the change. If there is2 any money left
aver after applying the repayment to the outstanding
loan balance then you must apply the excess money to
either General Ledger Account 2001 (Contributions) if
the excess money is $3.00 or 1less, or to Account 2004
(Over Payments).

Please process this transaction.

Another letter contains a check for $100.00 with a note
from an individual who vas helped by AER several years
ago and now, out of financial difficulty, wvants to con-
tribute this %$100.00 so others may continue to receive
the services of AER.

Please post thie contribution to the General Ledger.

Beverly Anderson just stopped in to inform you that she
just got married and would like her account to reflect
her married name of Pruitte.

Please make the change.

You have just been informed that Daniel Washington,

vag involved in a fatesl automobile acci-
dent over the veekend. Under these circumstances, AER
regulations require you to declare all outgstanding loan
balances of the deceased uncollectible.

Please update Washington’s account.

Looking over the last computer print out of the General
Ledger, you notice that there is8 a mistake in the
totals. You have traced this mistake to account code
2006 for FEB 87. Instead of entering -23.67 you
entered 23.67.

Please correct this error.

How many loans vere given out 1in DEC 86 and wvhat vas
their total amount?
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f;:; APPENDIX B

e".

K APPLICATION PROGRAM SQURCE CODE
!‘ '

o

345 The following, undocumented, application program source

'Y' code is vritten 1in Berland International, Inc., Turba
e Pascal'™™, version 3.0.

ol Since the application program wvas not the object of
Q- research, but merely a necessary, temporary tool for the
Y researcher, no documentation was deemed necessary.

The reader is cautioned that computer programs developed
in thise research may not have been exerciged for all cases

ﬂ% of interest. While every effort has been made, within the
! time available, to ensure that <the programe are free of
:J computational and 1logic errors, they cannot be considered
7&' validated. Any application of these programs without

K additional verification is at the risgk of the user.

o
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File Name: AER.PAS

{1 GLOBAL. AER}
{sI REGISTER.CPU}
{sI CONVERT.PAS}
(SI FILEOPS.PAS}
{sI SCREENIQ. PAS}
{SI LEDGER. PAS}
i8I HARDCOPY. PAS}
{SI AERPROCS.PAS}
{SI OVERLAYS.OVR}

begin ( Main Program }
PortW({sQ3D8]1 := $09; ( Set videc blink mode off 1}
ClrScr; Esc := Fealse;
KBSB := KBSB or $20; { Activate Num_Lock }
Load_Display_Screeng_into_Memory;
UpDate_Loans; if ESC then Exit;
ESC := True;
Viev_Change_or_Delete; { Load overlay procedure }
ESC := False;
repeat
Fill_Field(3, 2,CSDate);
for I := 0 to 6 do Fill_Field(3,1+3,String_Int(Loan_Totals(IJ],4));
Fill_Field(3,10,String_Int(Index_Stats.Next_Nawme_Ptr,4));
Fill _Field(3,11,String_Int(Loan_Stets.Prev_Record, 4));
KBSB := KBSB or $20; {Activate Num_Lock }
repeat
PF_Key := True;
Screen_Input(3,13,13);
if ESC then { terminate program }
begin
KBSB := KBSB and $DF; { set Num_Lock QFF }
Close_Files; Exit
end;
if Not(PF_Key) then
begin
Selection := Integer_Value(Field_Contents(3,13));
if Not(Selection in (1..101) then Buzzer
end
elge
begin
Display_Windovw(3, Selection *+ 14);
I := Key_Depressed;
Display_Screen := Prepared_Screen;
if I <> 13 then Selection := Q;
ESC := False
end
until Selection in (1..10]);

o

S7

4

e SO0 ABDODG:
R _\ti ’\"’.7".7)‘.’;‘?\["’,’_\‘!! y‘!f;"»‘l



File Name: AER.PAS (cont)

if Selection = 1 then Loan_Entry(1)
elge if Selection = 2 then Loan_Entry(2)
elge if Selection = 3 then )
begin
repeat
Screen_Input(3, 14, 14);
I := Integer_Value(Field_Contents(3,14));
if Not ((I in {1..31) or (ESC)) then Buzzer
until (I in (1..31) or (ESC);
if Not ESC then Record_Payments(I)
end

else if Selection = 4 then View_Change_or_Delete
eise if Selection = S then Loan_Entry(4)

else if selection = 6 then Display_General_ Stats
elee if Selection = 7 then Display_Financials(l)
else if Selection = 8 then Loan_Entry(3)

elge if Selection = 9 then Display_Financials(2)
else if (Selection = 10) and (Printer_OK = 0) then

begin
repeat

Screen_Input(3,12,12);
I := Integer_Value(Field_Contents(3,12));
1f Not ((I in [1..10}) or (ESC)) then buzzer 4
until (I in [1..101) or (ESC);
if Not ESC then Seek_Recorda(l)
end;
Prepare_Screen(3);
Display_Screen := Prepared_Screen;
Correcting := False;
ESC := False
until Selection = 13
end. ( Mein Program }
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File Name: GLOBAL. AER

const
Hi_Lite = $40; { Input field color = black on red }
Display_Memory = 9B800; ( $B000 for monochrome monitors |
Index_AER = ‘Index.AER’;
Accounts_AER = ’Accounts. AER’;
Loans_AER = ‘Loans.AER’;
GrdStats_AER = ’GrdStats.AER’;
LEDGER_FRM = ’Ledger.FRNM’;
Valid_Month = * JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC’;

type
Identification_Record = record

Hash_Case_Nr_Ptr : integer; { 2 bytes}
Hash_Name_Ptr : integer; { 2 bytes}
Next_Case_Nr_Ptr : integer; { 2 bytes)
Previous_Case_Nr_Ptr: integer; { 2 bytes}
Next_Name_Ptr: integer; { 2 bytes)
Previous_Name_Ptr: integer; { 2 bytes)
SSN : real; { 6 bytesa}
Name : string(235]; {26 bytes)
Grade_and_Status : byte; { 1 byte }
Accountg_Ptr : integer; { 2 bytes)
end; ( ldentificetion_Record } (47 bytes}
Accounting_Record = record
Acct_Status : byte; { 1 byte }
Loan_Nr : byte; { 1 byte }
Repay_Nethod : byte; { 1 byte }
Allot_Info : real; { 6 bytes}
Loan_Info : real; { 6 bytes)
Balance_Info : real; { 6 bytes}
Next_Record : integer; { 2 bytes!}
Prev_Record : integer; { 2 bytes)
end; { Accounting_Record } {25 bytes)}
Total_Account = record
Rec_Loc : integer; { 2 bytes}
Loan_Data : Accounting_Record; {25 bytes)}

end; (Total_Account}
Entire_Account = array(l..15] of Totsl_Account;

Qty_Awmount = record

Qty : integer; { 2 bytes!}
Amt : reel; { 6 bytes}
end; ( Qty_Amount )} { 8 bytes)
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File Name: GLOBAL.AER (cont)

AER_Accounts = record

Entry_Year : byte; {(Last digit of applicable year!} {01 bytes!}

RN AX000 : arrayf{i..6)} of real; ({(Account Totals} {36 bytes)
Qﬁ: A2000 : array(1..10] of Real; (Receipts) {60 bytes)
fﬂﬂ‘ A3000 : array(9..161 of Real; (Disbursewents} (48 bytes!
}ﬂ)‘ A6000 : array(17..21] of real; (Loan Balance Summary} {30 bytes}
) A2QTY : array({l1..5] of integer; (Quantity Totals} {10 bytes}
A3QTY : array(10..131 of integer; {(Quentity Totals)} (08 bytes}

. A6QTY - array{17..19]1 of integer; (Quantity Totals} {06 bytes!}

" end; {AER_Accounts ) {199 bytes}

General_Stats = record

Year : byte; (001 byte }
Grade_Stats : array(i1..2,1..9]1 of Qty_Awount; (144 bytes!
;)& Loan_Cate : array(l..11] of Qty_iwount; {088 bytes}
.34é Duty_Station : array(l..3] of Qty_Awmount; {024 bytes!}
S end; ( General_Stats } {256 bytes})

el gcrnline = array(!..160]1 of byte;
Scrnarray = array{l..25] of scrnline;

o Screen_Data = record

S Screen_Image : Scrnarray;
:'::t Field_Posits : Scrnline;
é%ﬁ Windovw_Info : ScrnLine

end; (record Screen_Data}l

vjp: String3 = string{3);
iﬁﬂ- String5 = string(5];
ﬂ?: String9 = stringl9];
}.::g. Stringil = string{11];
String25 = string(25);
; String40 = stringf{40];
,: :e' String80 = stringl801;
‘\c“‘r,"
ﬁ?? var
et Index, Index_Stats : Identification_Record;

Loan, Loan_Stats : Accounting_Record;

" Index_File : file of Identification_Record;
) Loan_File : file of Accounting_Record;
igh Stats_File : file of General_Stats;
f&g: Accounts_File : file of AER_Accounts;
Selection, CurMon, CurDate, Code, I, J : integer;
ﬁ?; Screen : arrayll..6] of Screen_Data absolute $6000:0000;
K&“ Display_Screen : scrnarray absolute Display_HNewory:$0000; ‘
‘§‘$ Prep.rod_Scroen : ScrnArrey;
g Rec_Pos : arrayf(!..15) oi integer;

gy Stats_Code . 'rrny\-. 61 of byte;
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File Name: GLOBAL. AER (cont)

Loan_Totals : array(0..10] of integer;
PF_Key, Print_On, Correcting, ESC : boolean;
KBSB : byte absolute $0000:$0417;
Grade : String3;
Scan_Code : byte;
Status : char;
- Date, C3Date : String9;
Windov_Contents : array(i..6,1..130]1 of String80 absolute $3000:0000;

- e e w w

% O File Name: REGISTER.CPU

type

CPU_Registers = record
:§$ AX, BX, CX, DX, BP, SI,DI,DS,ES,Flags : integer
R end;

var
Regs : CPU_Registers;

g Function Key_Depressed : byte;

begin

if ESC then Exit;

Regse.AX := 0;intr($16,Reqge); Key_Depressed := io(Regs.AX);
'ﬁ% . if lo(Regs.AX) = 27 then ESC := True else ESC := Falsge;
Jdﬁ if hi(Regs.AX) = 78 then Key_Depressed := 13
X end; ( Function Key_Depressed }

w 61

; p AN » » SO IOUA R OOE
Y \_",»‘.c‘ 'n 0L Ou AL LR }!-'x“‘:si MU O L Pt ol *t‘a LN ORORINEIRA ‘u‘\‘a't‘w’

e et




File Name: CONVERT. PAS
Function Integer_Value(Str_Val : String40) : integer;

var
Temp_Int_Val : integer;

begin
val(Str_Vel, Temp_Int_Val, Code);
if Code = O then Integer_Value := Temp_Int_Val
else Integer_Value := O

end; ( Function Integer_Value }

Function SSN_Str(Real_SSN : real) : Stringl};

var
Temp_Str : Stringll;
S1 : integer;

begin
Str(Real_SSN:9:0, Temp_Str);
for S1 := 1 to 9 do
if Temp_Str{S1] = * ’ then Temp_Str(S11 := ‘0’;
ingert(’-’, Temp_Str,4); insert(’-’, Temp_Str,7);
SSN_Str := Temp_Str
end; ( Function SSN_Str }

Procedure Split_Date_and_Money(Date_Money : resal;
var Date_Out : String9;
var Money_Amt : real);

var
Day, Mon, Year, Int_Date : integer;
Day_Str, Year_Str : string{2];

begin
Int_Date := trunc{(Date_Money);
Money_Aat := frac(Date_Money) = 10000;
Year := Int_Dete div 512;Str(80 + Year:2, Year_Str);
Mon := (Int_Date - 512 e Year) div 32;
Day := Int_Dete - Year ¢ 512 - Mon * 32;
if Day = O then Day_Str := * '
elge Str(Day:2,Day_Str);

Date_Qut := Day_Stre+’ ’‘scopy(Valid_Month,4¢Mon-2,3)¢+’ ’'+Year_Str

end; { Procedure Split_Daste_and_MNoney }
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File Name: CONVERT.PAS (cont!}
Function Merge_Date_and_Money(Str_Date:String9; Money_Amt:real) : resal;

var
Mon, Day, Year : integer;

begin
vhile length(Str_Date) < 9 do insert(’0Q’,Str_Date,1);
Day := Integer_Value(copy(Str_Date,1,2));
Mon := ((pos(copy(Str_Date, 4, 3),Valid_Month) + 2) div 4) = 32;
year := (Integer_Value(copy(Str_Date,8,2)) - 80) = 512;
Merge_Date_and_Money := Year + Mon ¢+ Day + Money_Amt/10000.0
end; ( Function Merge_Date_and_Money 1}

Procedure Extract_Date_Data(In_Date:String9;
var Mon_Nr, Int_Date:integer);

var
Mon : string(31];

begin
vhile length(In_Date) < 9 do insgert(’ ’,In_Date,l);
Mon := copy(In_Date, length(In_Date)-§, length(In_Date)-3};
Mon_Nr := (pos(Mon,Valid_Month) + 2) div 4;
Int_Date := round(Merge_Date_and_MNoney(In_Date,0.0))
end; ( Procedure Extract_Date_Data }

Function Encode_Grade_and_Status(Grd : String3; Stat : char) : byte;

var
Temp_Code : byte;

begin
Tewp_Code := ord(Grd(3])-48;
if Grd(11l = ‘E’ then Temp_Code := $20 or Temp_Code
elgse 1if Grd{1] = ’W’ then Temp_Code := $40 or Tewmp_Code
elgse Temp_Code := $80 or Temp_Code;
if Stat = ‘R’ then Temp_Code := $10 or Temp_Code;
Encode_Grade_and_Status := Temp_Code

end; ( Function Encode_Grade_and_Status )

Procedure Decode_Grade_and_Status(Code_Val : byte; var Grd : String3;
var Stat : char);

begin
if Code_Val and $20 = $20 then Grd := 'E-’
elge if Code_Val and $80 = $80 then Grd := ’‘Q-’ else Grd := ‘W-';

if Code_Val and $10 = $10 then Stat := 'R’

elge Stat := ’A’;

if (Code_Val and $OF) = O then Grd := "UNK’

else Grd := Grd + chr((Code_Val and SOF) + 48)
end; ( Procedure Decode_Grade_and_Status !}
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File Name: CONVERT.PAS (cont)

Procedure Hash(Rav_Value : String25; var Hash_Value : integer;
var SSN_Hash : boolean);

type
Ordering_Set = set of char;

var
Sub_Total, Hi, H2, H3 : integer;
Soc_Sec_Nr : real;

begin
vhile pos(’ ’,Rav_Value) <> 0 do
delete(Rav_Value,pos(’ ’, Rav_Value),1);
vhile pos(’-’,Rav_Value) <> o do
delete(Rav_Value,pos(’-’,Rav_Value), 1);
Val(Rav_Value, Soc_Sec_Nr, Code};
if Code = 0O then
begin
Hash_Value := (round{(frac(Soc_Sec_Nr/10000)+#10000) mod 5000)+1};
SSN_Hash := True; Exit
end
else
begin
Sub_Total := 0;
if length(Rav_Value) > 7 then H2
else H2 := length(Rav_Value);
H3 := 102;
for H1 := 1 to H2 do
begin
Sub_Total:=Sub_Total+H3#(Ord(upcase(Rav_Value({H1]))-65);
H3 := H3 div 2

n
N

end;
Hash_Value := abs(Sub_Totel); SSN_Hash := False
end
end; { Procedure Hash }

Function Real_Value(Str_Val : String40) : real;

’

var
Temp_Real_Val : real;

begin
if (Str_Vell4) = ’'-’) and (Str_Vali7) = ’-*) then
begin
delete(Str_Val,4,1); delete(Str_Vel,6,1)
end;

val(Str_Val, Temp_Real_Val,Code};
Reel_Value := Temp_Real_Val
end; { Function Real_Value }
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File Name: CONVERT.PAS (cont)

Function String_Real(Real_In : real;String_Size : integer):Stringll;

L var
?Ec ‘ Temp_Result : Stringll;
ez%;ti
‘i:,:é begin
N : Str(Real_In:11:2, Temp_Result);
if length(Temp_Result) > String_Size then
oy repeat
‘iﬁ delete(Temp_Result,1,1)
'%J until length(Temp_Result) = String_Size;
:ﬁg' String_Real := Temp_Result
s end; { Function String_Real }
S Function String_Int(Integer_In, String_Size : integer) : String5;
e
Qegts var
j;ﬁ‘ Temp_Result : String$;
.'(,l";.i
begin
ety Str(Integer_In:5, Temp_Result);
R if length(Temp_Result) > String_Size then
s : repeat
.ﬁb' delete(Temp_Result,1,1)
*?Q until length(Tewmp_Result) = String_Size;
String_Int := Temp_Result
:}; end; ( Function String_Int }
" ,:Q;
f:i Function Date_Difference(Datel,Date2 : String3) : integer;
g
t var
, Date_Codel, Date_Code2, Monl, Mon2, Year_Correct : integer;
vy
yﬁ‘ begin
ﬂp, Extract_Date_Data(Datel, Moni, Date_Codel);
ida Extract_Date_Data(Date2, Mon2, Date_Code2);
W Year_Correct := abs((Date_Codel div 512) - (Date_Code2 div 512))#128;
Date_Difference := (Date_Codel - Date_Code2 - Year_Correct) div 32
:%& end; { Function Date_Difference }
8
o
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File Name: CONVERT.PAS (cont)

Function Nevw_Status(Act : Char; Loan_Rec : Accounting_Record) : byte;

var
ADiff, PDiff, Inc : integer; ADate, PDate : astring(9);
T_Reall, T_Real2 : reeal;
begin
if Act = ‘D’ then Inc := -1 else Inc := 1;
Nev_Status := Loan_Rec. Acct_Status;

vith Loan_Rec do
if Acct_Status in (}1,3,5,6] then
Loan_Totals(Acct_Statugl := Loan_Totals(Acct_Statusl]l + Inc

else
begin
Split_Date_and_Noney(Allot_Info, ADate, T_Reall);
Split_Date_and_Money(Balance_Info,PDate, T_Real2);
ADiff := Date_Difference(CSDate, ADate);
PDiff := Date_Difference(CSDate, PDate);
if ADiff > 4 then ADiff := 4; 4if PDiff > 4 then PDiff := 4;
if (Acct_Status = 4) and (PDiff > O) then Newv_Status := SFF
else if Acct_Status = 4 then
Loen_Totals(4] := Loen_Totels(4] + Inc
else if (Acct_Status=0) and (Adiff > 0) and (PDiff > O) then
begin
Nevw_Status := 2;
Loan_Totals(2] := Loan_Totale(2] + Inc;
Loan_Totels(7) := Loan_Totals(7] + Inc
end
else if Acct_Status = O then
Loan_Totals{0] := Loan_Totalef{0l + Inc
else
begin
if (Pdiff < 1) or (ADiff < i) then
begin
Nev_Status := 0;
Loan_Totals(0] := Loan_Totale(0] + Inc
end
else
begin
Loan_Totals{2] := Loan_Totals(2] + Inc;
if PDiff > Adiff then
Loan_Totals{6+Adiff] := Loan_Totals(6+Adiff]
+ Inc
elge
Loan_Totals{6+Pdiff] := Loan_Totals(6+Pdiff]
+ Inc
end
end
end

end; ( Function Nev_Status }
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Lt File Name: FILEOPS.PAS

Function Strings_Equel(Input_String, Record_String : String25) : boolean;

B var

ﬂr S1, StrlLen : integer;

ﬁa Strl, Str2 : string(25];

&x

- begin

Strl := *’;Str2 := *’;

b? if length{(Input_String) > length(Record_String) then
o StrLen := length(Record_String)

lﬁ? else Strlen := length(Input_String);

s for S1 := 1 to StrLen do

. begin

if Input_String(S1l1l <> chr(32) then

3?' Stri := Strl + upcase(Input_String(S11);
n:’ if Record_String(Si] <> chr(32) then

,3? Str2 := Str2 + upcase(Record_String(Si1l)
0:;: end;

N if Stri = Str2 then Strings_Equal := True

. else Strings_Equel := False

~g end; { Function Strings_Equal }

>
3?- Procedure Get_Index_Record(Hash_Object:String25; Var Rec_Ptr:integer);
g

i A var

) Hash_Val : integer;

Sﬂ ’ Cage_is_the_Key, Record_Located, No_Record : boolean;
.9"

,3 begin

(ﬂk Hash(Hash_Object, Hash_Val,Case_is_the_Key);

" geek (Index_File, Hagh_Vel);read(Index_File, Index);

if Case_is_the_Key then

$f* geek(Index_File, Index. Hash_Case_Nr_Ptr)

,:: else if Index.Hash_Namse_Ptr = O then

?3‘ begin
QJw Rec_Ptr := 0; Exit

o end

_ else seek(Index_File, Index. Hagh_Nawe_Ptr);

ﬁi No_Record := false; Record_Located := False;
;}: repeat

?b read(Index_File, Index);

o 1f Cese_is_the_Key then

v begin

3 1f SSN_Str(Index.SSN) = Hash_Object then
y? Record_Located :z True

ﬁ: else if Index.Next_Cage _Nr_Ptr = O then
i?’ No_Record := True

i else seek(Index_File, Index. Next_Cese_Nr_Ptr)
v end

.'f.

’\
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File Name: FILEOPS.PAS (cont)

else
begin
if Strings_Equal(Hash_Object, Index. Name) then
Record_Located := True
else if Index.Next_Name_Ptr = O then No_Record := True
else seek(Index_File, Index.Next_Nawme_Ptr)
end
until (No_Record) or (Record_Located);
if Record_Located then Rec_Ptr := FilePos(Index_File) - 1
else Rec_Ptr := O;
end; ( Procedure Get_Index_Record }

Procedure Write_Index_Record;

var
Temp_Index : Identification_Record;
Temp_Loan : Accounting_Record;
Record_Posit, Case_Hash_Val, Nawe_Hash_Val : integer;
SSN_String : Stringll;
Dummy : boolean;

begin
SSN_String := SSN_Str(Index.SSN); Temp_Index := Index;
Get_Index_Record(SSN_String, Record_Posit); (check if record exiats)
if Record_Posit <> O then
begin
Index.Grade_and_Status := Temp_Index.Grade_and_Stastus;
seek(Index_File, Record_Posit); write(Index_File, Index);
seek(Loan_File, Index. Accounts_Ptr);
read(Loan_File, Temp_Loe8n);
if Tewp_Loan.Next_Record <> O then
repeat
seek(Loan_File, Temp_Loan. Next_Record);
read(Loan_File, Temp_Loan)
until Tewp_Loan.Next_Record = O;
Loan.Prev_Record := FilePos(Loan_File) - |I;
Temp_Loan. Next_record := Losn_Stats. Next_Record;
seek(Loan_File, Loan. Prev_Record);
vrite(Loan_File, Temp_Loen)
end
else {record does not exist}
begin
Index := Temp_Index; Hash(SSN_String,Case_Hash_Val, Dummy);
seek(Index_File,Case_Hesh_Val); read(Index_File, Temp_Index),
Index.Previous_Case_Nr_Ptr :z Cese_Hash_Val;
Index. Next_Came_Nr_Ptr := Tewmp_Index.Hash_Case_Nr_Ptr;
Temp_Index. Hash_Case_Nr_Ptr :z Index_Stets. Accounts_Ptr;
seek(Index_File,Case_Hash_Val); vrite(Index_File, Temp_Index);
if Index.Next_Case_Nr_Ptr <> QO then
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File Newme: FILEOPS.PAS (cont)

begin
seek(Index_File, Index. Next_Case_Nr_Ptr);
read(Index_File, Temp_Index);
Tesp_Index. Previous_Case_Nr_Ptr :=
Index_Stats. Accounts_Ptr;
seek(Index_File, Index. Next_Case_Nr Ptr);
vrite(Index_File, Temp_Index)
end;
Index. Accounts_Ptr ::x Loan_Stats. Next_Record;
Hesh ( Index. Nowe, Nane_Hash_Val, Dumsay);
seek(Index_File, Neane_Hash_Val); read(Index_File, Temp_Index);
Index.Previous_Nase_Ptr :* Neme_Hash_Vel;
Index. Next_Newe_Ptr := Tewp_Index. Hash_Neme Ptr;
Tewp_Index. Hash_Nase_Ptr :* Index_Stats. Accounts_Ptr;
seek(Index_File, Nane_Haesh_Vel); vwrite(Index_File, Temp_Indexn);
1f Index. Next_Nemse_Ptr <> 0 then
begin
seek(Index_File, Index. lext_Newe _Ptr);
reed(Index_File, Temp_Inden);
Tewsp_Index.Previous_Neae Ptr :* Index_Stets. Accounts_Ptr;

I seek(Index_File, Index. Next_Newme _Ptr);
vrite(Index_File, Temp_Index)

seek(Index_File, Index_Stats. Accounts_Ptr);

reed(Index_File, Teap_Inden);

Inden. Hash_Case_lir _Ptr :* Temp_Indexn.Nesh_Case _Wr Ptr;

Index. Hash _Neme_Ptr :: Tewp_Inden. Hesh Newe Ptr;

seek(Inden_File, Index_Stets. Accounts_Ptr);

vrite(Indexn_File, Inden);

seek(Loan_File, Loan_Stets. leut _Record);

resd(Loen_File, Tesp _Loen!;

Loan. Prev_Recosd :* - Inden_Stets. Accounts Ptr;

Indexn_Stats. Accounts Ptr :* Teep_ Inden. Accounts Ptr;

" Index_Stats.Previous Cese Nr Ptr :* [ndex_Stats. Accounts Ptr;

R Index_Stats. Bent_Neee Ptr :* [nden_Stats. Bout _lese Ptr - |

. end;
seek (Loen File, Loen_Stats. Bont_Record:;
resd(Loen_File, Toup_Loen);
seoh (Loen _File, Loan_Stets. Bext Record);

" Loen. Next_Record :* O;

)y vrite(Loen_File,Loen);

{ Losn_Steta. lent_Secord :: Teep Loen.flent Record;

‘ Losn_Stets. Prev_Record :* Loen_Stets. Prev _decora - |,
seeki Loen File,0); write'Loen Filie, Loen Stete);

" seehk  Index _File,0); writeInden File, Inden Stets.

o Fluah(Index File'): FlushilLoen Fiie)

Y end; | Procedure ¥rite Index Record

A
X end;
:
]
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File Nawme: FILEOPS.PAS (cont)

Procedure Delete_Losn(Loan_Record_Ptr : integer;
var Next_Loan_Record : integer);
ver .
Tewmp_Loen : Accounting_Record;

begin .
seek(Loan_File, Loen_Record_Ptr);
resdi(Loan_File,Loan);

Loan. Acct _Status :: Nev_Stetus(’'D’,Loen);
Next Loen_Record :: Loen. Next_Record;
11 Loan. Nent _fecord <> O then
begin
seek(Loen_File, Loen. Next_Record);
reed(Loen_File, Tewp_Loan);
Tewp_Losn. Prev_Record := Loen.Prev_Record;
seek(Loen_File, Loan. Next_Record);
vrite(Loan _File, Temp_Loen)
ond;
11 Loen.Prev_Record < O then
begin
seek(Index_File,eba(Loen. Prev_Record)); reed(Index _File, Index);
Index. Accounts _Ptr :s Loan. Next_Record;
seeh (Index _File, sba(Loen. Prev_Record)); write(Index File, Index)
end
eloe
begin
soekt ‘Loen_Ffile, Loan. Prev_Record);
resd(Loen File, Tewp _Loen);
Tewp_Loen. Nent_Recard :* Loan. Next_Record;
seek (Loen_File, Loen. Prev_Record);
srite:Loen File, Temp Loen!
ond;
FrilChert‘Loen, 25,0);
~oen. Acct Stetus :* OFF;
Loen. Bext _Record :* Loen_Stets. Next Record;
Loan Stats. Prev_Record :* Loen_Stats.Prev_Record - |;
Loen _Stets. Bent _Record :* Loen_Record Ptr;
seot'Loen File, Loen _Recard Ptr);
eritetLosn File, Loen);
seoh'Loen Fiie,0); write(Loen File, Loen Stats);
FiushiLoam File!
ond, Procedure Delete Loen !
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> File Name: FILEOQPS.PAS (cont)
Procedure Delete_Account(Index_Entry_Ptr : integer);

A » ver

ool Temp_Index : Identification_Record; Tewmp_Loan : Accounting_Record;
{:” Next_Ptr, Record_Ptr, Case_Hash_Val, Nawme_Hash_Val : integer;

v SSN_String : String25; Dumwmy : boolean;

begin
Str(Index.SSN:9:0,SSN_String); Hamh(SSN_String, Case_Hash_Val, Dummy);
Hash(Index. Name, Nawe_Hash_Val, Dummy);
Next_Ptr := Index.Accounts_Ptr;
repeat Delete_Losn(Next Ptr, Next_Ptr) until Next_Ptr = O;
Temp_Index := Index; Temp_Index.Nawme := ‘ENPTY’;
Temp_Index. Accounts_Ptr :z Index_Stets. Accounts_Ptr;
1 Index_Stats. Accounts_Ptr :s Index_Entry_Ptr;
Index_Stats. Next_Neme_Ptr := Index_Stats. Next_Name_Ptr - 1;
seek(Index_File, Index_Entry_Ptr); vrite(Index_File, Tewp_Index);
oot seek(Index_File, Index.Previous_Cese_Nr_Ptr);
read(Index_File, Temp_Index);
if Index.Previous_Cese_Nr_Ptr = Case_Hash_Val then

o
"~ %

e Temp_Index. Hash_Case_Nr_Ptr := Index.Next_Case_Nr_Ptr
'3\‘ else Tewp_Index.Next_Case_Nr_Ptr := Index.Next_Cese_Nr_Ptr;
-y seek (Index_File, Index. Previous_Case_Nr_Ptr);
X vrite(Index_File, Temp_Index);
= if Index.Next_Case_Nr_Ptr <> O then
begin
. seek(Index_File, Index. Next_Cese_Nr_Ptr);
O read(Index_File, Temp_Index);
ii“ Tewmp_Index.Previous_Case_Nr_Ptr := Index.Previous_Case_Nr_Ptr;
'k seek(Index_File, Index. Next_Case_Nr_Ptr);
) vrite(Index_File, Temp_Index)
end;

seek (Index_File, Index.Previous_Name_Ptr);
o resd(Index_File, Temp_Index);
i if Index.Previous_Name_Ptr = Nawme_Hash_Val then
Thy Temp_Index. Hash_Name_Ptr :* Index. Next_Nawe_Ptr
else Temp_Index. Next_Neme_Ptr ::= Index.Next_Name_Ptr;
seek (Index_File, Index. Previous_Newme_Ptr);
.*A vrite(Index_File, Tewp_Index);
g if Index.Next_Neme _Ptr <> O then
T begin
R seek(Index_File, Index. Next_Nanmne_Ptr);
- read(Index_File, Temp_Index);
- Tesp_Index.Previous_Name_Ptr := Index.Previous_Newe_Ptr;

;(2@ seek(Index_File, Index. Next_Neme_Ptr);
* » vrite(Index_File, Temp_Index)
)l' end;
e seek(Index_File,0); vrite(Index_File, Index_Stats);
- Flush(Index_File)
end; (procedure Delete_Account }
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File Name: SCREENIQ.PAS

Procedure Buzzer; { Produces audio error gignal }
begin

sound(800); delay(100); nosound
end; ( Procedure Buzzer )}

Procedure Display_Windovw(Screen_Nr : integer; Window_Nr : byte);

var
X,Y,2, Offzet, Windov_Ptr : integer;
Windovw_Lines : byte;
DisplayString : String80;

begin
Windovw_Ptr := Window_Nre4 - 3;
vith Screen{Screen_Nr) do
begin
Windov_Lines := O;
2 := Windov_Infol(Windovw_Ptr + 3];

X := Windovw_InfolWindov_Ptrl); Y := Windov_Info(Window Ptr + 11};
vhile Windov_Lines < Windov_Info(Windov_Ptr + 2] do

begin

DispleyString := Windov_Contents(Screen_Nr,2Z];

Offset := (Y - 1)92160 + 2¢(X - 1);
inline(

$50/951/957/956/906/99C/ (PUSH AX,CX,DI,SI,ES,Flags)
$2E/$B8/Display_Hewory/ (CS:NOV AX, (Display_Mewmoryl)

50/ {PUSH AX)

€07/ (POP ES)

$8B/$BE/Offnet/ {MOV DI, (BP+Offsetl}
$8D/9B6/DisplayString/ {LEA SI,(BP+DisplayString)!
931/9C9/ {XOR CX,CX)

$36/88A/90C/ (SS:MOV CL, (S1))

846/ {INC SIV

$FC/ (CLD}

936/9A4/ (L1: SS:MOVSB)

SE2/8FC/ (LOOP L1}

89D /907 /95E/93F/959/958); (POP Flegs, ES, SI, DI, CX, AX)

Z 33 Z2Z ¢+ 1; Y :=Y ¢+ 1; Windov_Lines :* Windov_Lines -+ 1

end
end
end; { Procedure Displey_Window !}
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File Neme: SCREENIO.PAS (cont)
Procedure Prepare_Screen(Screen_Number : integer);

var
PI, PJ : integer;

begin
Prepared_Screen :: Screen{Screen_Number).Screen_Image;
PJ := };
with Screen(Screen_Number) do
repeat
for PI := O to (87F and Field_Posits(PJ+2)) - ]| do

if not odd(PI) then
Prepared_Screen(Field_Posits(PJ+1),Field_Posits(PJ] +» PI]) := 9FF;
P] := P] + 3
until Field_Posits(PJ) = O
end; ( Procedure Prepere_Screen |}

Procedure Display_Input_Field(Screen_Nuw, Fld_Nues : integer;
var End_Of Field : integer);

var
D1, D2, Ypos, Field_End : integer;

begin
Fid_Nus :* Fld_Nume3d - 2;
vith Screen(Screen_Husl do
began
D2 := -3;
gotoXY((Field_Posits(Fld_Numlel) shr 1,
Field _Posits(Fld_Nume+l):;
repest
D2 := D2 + 3; Ypos:i=Field_Posits(D2+Fld_Num-l];
End_0Of Field :* Field_Posits(D2+Fld_Num) -
(87F ond Field_Posite(D2+Fld_Num+2])) - i;
for Dl :* Field_Posits(D2+Fld_Nue) to End_0Of Field do
1f Odd(D1) then
begin
1f Screen_Isege(Ypos,Dl) in (32,45) then
Displey_Screeni(Ypos,Dl) :s Screen_Isege(Ypos, D1}

else

begin
Dieplay _Screen(YPcLs, D11 := OFF;
Displey _Screen{(YPos,D1°1) :+= Hi Lite

ond

end
until Field Posits(D2+Fld_Nume+2) <« 127
end
end; ( Procedure Displey_Input Field )
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File Nawe: SCREENIO.PAS (cont)
Procedure Screen_Input(Displey Nr:byte; Start_Field, End_Field:integer);

var
OrigX, Orig¥, X_Disp, Y_Disp, Field_Nr, Field_End, Dec_Pt : integer;
InType : byte;
Mon : straingl(4);

function Input_Error : boolean;

var
InChar : byte;

begin
Input _Error := True; InCher :* lo(Regs.AX);
if (InType in (65..90)) and (Inchar = 13) end (X_Dimp < Field_End+2)
then Exit;
1f (X_Disp = Field_End ¢+« 2) snd (InChar <> 13) then Exit;
if (InType = 36) end (X_Disp = OrigX) end (InChar = 13) then Exit;
1f (InType = 36) and (Not(Incher in (13,45,46,48..57))) then Exit
else if (InType in (78,110)) end (Not(InChar in (13,48..57))) then
Exit
else if (InType = 99) then
begin
if (Displey_Screen(Y_Disp, X_Disp-2) = 354) and
(Not ¢(InChar in (73,82]))) then Exit
eise 1f (Dieplay_Screen{Y_Disp,X_Disp-2] <> 54) end
(InChar <> 13) then Exit
end
else if (InType = 835) and (Not(InChar in (13,48..57,65..90))) then
Exit
else if (InType = 89) and (Not(InCher in (13,356,57))) then Exit
else if (InType = 68) end
(Not (InCher in (48..57,6S5..71,74,76,77..80,82..86,83))) then Exit
else if (InType = 77) and
(Not(InCher in (65..71,74,76,77..80,82..86,89))) then Exit
else if (InType = 71) and (Not(InCher in (69,79,87))) then Exit
else if (InType = 83) and (Nott{InChar in (65,82) )) then Extt
else if (InType = 90) end (Not(InCher in (69,79,82,87]1)) then Exit
else if (InType * 82) end (Not(InChar in (65,80))) then Exit
else if not(lIncher in (13,32..126)) then Exit;
if (InType in (68,77])) end (Not(InChar in (468..57))) end
(Pos(Bon ¢+ chr(InCher),Velid_Nonth) = 0) then Exit
else Input _Error :* Felee;
end; ( internel function Input Error |
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‘ File Name: SCREENIO.PAS (cont)
procedure Rub_Out;

begin
. if X_Disp = OrigX then Buzzer
eigse vith Screen(Display_Nrl do
begin
X_Disp := X_Disp - 2;
if Screen_Iwage(Y_Disp,X_Disp) in (32,45] then
! X_Disp := X_Dimp - 2;
B 1f Displey_Screen(Y_Disp,X_Disp] = 46 then Dec_Pt := 0;
M 1f Screen_Iwmage(Y_Disp, X_Displ = 77 then
fw delete(Mon, length(Mon), 1);
: Display_Screen(Y_Disp, X_Displ := $FF;
gotoXY((X_Dispe)) div 2,Y_Disp)
. end
N end; ( internal procedure Rub_QOut )

" procedure Display_Input(InChar : integer);

begin
) 1f (X_Dimp >* Field End + 2) or ((X_Disp = OrigX) and
. (InChar = 13)) then i
N begin |
i Buzzer; Exit ‘
end;
vith Screen{Display_Nr] do
- begin
'ﬁa if InType = 36 then
v begin
NG 1f ((InCher = 45) end (X_Disp <> OrigX)) or
I ((InCher * 46) end (Dec_Pt <> 0}) or
((X_Disp = Dec_Pt + 6) and (Dec_Pt <> 0)) then
¥ b.qtn
' Buzzer; Exit
" end
else
if InCher * 46 then Dec_Pt := X_Disp

else
o 1f (X_Disp = Field _End - 6) and (Dec_Pt = 0) then
n begin

Dec Pt :* X _Dimp * 2;

Displey_Screen(Y_Disp,X_Disp) :s* InChar;

Displey_Screen(Y_Disp, X_Disp+2] :: 46;

X_Disp := X _Disp * 4;

gotoXY( (X Dimpel) div 2,Y _Disp); Extt

end

» R b

end
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File Name: SCREENIO. PAS (cont)

else if InType = 68 then
begin
if not (InChar in (48..571) then
begin
if X_Disp = OrigX then
begin
Digplay_Screen(Y_Disp,OrigX]l := 9$20;
Display_Screen(Y_Disp,OrigX+2] := 920
end
elase if X_Diep = OrigX +« 2 then
begin
Display_Screen(Y_Disp, X_Dimp] :=
Display_Screen(Y_Disp,QOrigkl;
Display_Screen(Y_Disp,OrigX]} := $30
end;
X_Dimp := OrigX + 6
end
else if ((Display_Screen(Y_Disp,OrigX]l = 51) and
(Not(Inchar in (48,49]))) or
(Display_Screeni(Y_Disp,OrigX] in (52..57]) then
begin
Buzzer;Exit
end
end;
if Screen_Inage(Y_Disp,X_Displ = 77 then
Mon :3 Mon * chrt(lnCher);
Display_Screen(Y_Disp, X_Disp) := InCher; X_Dimp :* X_Disp °+ 2;
if Screen_Imsge{Y _Disp, X_Disp) in (32,43] then
X_Disp := X_Disp + 2;
if X_Disp < Field_End + 2 then gotoXY((X_Disp+l) div 2,Y _Disp)
end
end; ( internal procedure Display_Input |}

procedure Cleer_Hi_Lite;

ver
Ci, C2, C3 : integer;

begin
if (X_Disp = OrigX) and

(Screen(Display _Nr).Field_Positsi3eField_Nrl > 127) then

begin
repeat

Field_Nr := Field Nr * 1

until Screen(Displey Nr).Field_Posite(3*Field_Nrl < 128;
Exat

end;
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File Neme: SCREENIO.PAS (cont)

if Screen{Display_Nrl.Screen_Image{Orig¥,OrigK] = 36 then
vith Screen{Display_Nrl] do
begin
if Dec_Pt = O then
begin
Displey_Screen{OrigY, X_Displ := 46;
Dec_Pt := X_Disap
end;
Cl := Dec_Pt + 4;
C2 := Field_End;
for C3 := OrigX to Field_End do
if O0dd(C3) then Prepared_Screen{(Orig¥,C3] := $FF;
for C3 := Cl downto OrigX do
if 0dd(C3) then
begin
if Display_Screen{OrigY,C3] in (45,46, 48..57]1 then
Prepered_Screen(Orig¥,C2l:=Display_Screen(OrigY,C3]
else Prepared_Screeni{OrigY,C2] := 48;
C2 := C2 - 2
end
end
else
begin
for C2 := OrigX to Field_End do
if Odd(C2) then
Prepesred_ScreenlOrigY,C2) := Display_Screen{OrigY,C2)
end
end; (internal procedure Clear_Hi_Lite }

begin { procedure Screen_Input }
if ESC then Exit;
Field_Nr := Start_Field;
repest
Prepared_Screen := Display_Screen;
if Field_Nr > End_Field then Exit;
vith Screen{Display_Nr] do
if (Field_Posits(160) = 1) and (Windov_Info{Field_Nre4-3] <> Q)
and (Field_Nr <= 40) and (Not(Correcting)) then
Displey_VWindow(Displey_Nr,Field_Nr);
vith Screen(Display_Nr] do
begin
X_Disp :* Field_Posits(Field_Nre3-2];
OrigX := X_Disp;
Y_Disp := Field_Posits{Field_Nre3-1];
OrigY := Y_Disp
end;
Dec_Pt := 0; Mon := * °;
Displey_Input_Field(Display_Nr,Field_Nr,Field_End);
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File Name: SCREENIO.PAS (cont)

repeat
Regs. AX:2%$0000; intr(916, Regs);
if (PF_Key) and (hi(Rege.AX) in [59..681) then
begin
Selection := hi(Regs. AX) - 58;Exit
end
else PF_Key := False;

if (hi(Regs.AX) in (72,75,77,801) and (Correcting) then

begin
Scan_Code := hi(Regs.AX); Exit
end;
vith Screen(Display_Nrl] do
InType := Screen_Image{Y_Disp, X_Displ;
if hi(Regs.AX) = 78 then Regs.AX := 13;
if InType in (68,71,77,82,83,85,90,99,117] then
Regs. AX := ord(upcase(chr(lo(Regs.AX))));
if lo(Regs.AX) = 27 then ESC := True
elge if lo(Regs.AX) = 8 then Rub_Out
else if Input_Error then Buzzer

else if lo(Regs.AX) <> 13 then Display_Input(lo(Regs. AK))
until ((lo{(Regs.AX) = 13) and (not (Input_Error))) or (ESC);

if ESC then Exit;

Clear_Hi_Lite;

Digplay_Screen := Prepared_Screen;
Field_Nr := Field_Nr +1

until Screen(Display_Nr).Field_Posits(Field_Nre3-2) = 0O;

end; ( Procedure Screen_Input |}
Function Field_Contents(Screen_Number,Field_Nr : integer)

var
Rl, End_Of_Field, X_Disp, Y_Disp : Integer;
Input_String : String80;

begin
if ESC then Exit;
Input_String := °’;
vith Screen{Screen_Number) do
begin
X_Disp := Field_Posits{3e*Field_Nr - 2);
Y_Disp := Field_Posits{3+*Field_Nr - 1];

: String80;

End_Of _Field :* X_Disp + ($7F snd Field_Posits{3*Field_Nrl)-}1;

for Rl := X_Disp to End_Of_Field do

if (Odd(R1)) and (Display_Screen(Y_Disp,R1) <> oFF) then
Input_String:=Input_Stringechr(Display_Screen(Y_Diep,R11])

end;
Field_Contents :* Input_String
end; { Function Field_Contents )
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File Name: SCREENIQO.PAS (cont)
Procedure Fill_Field(Display_Nr,Field_Nr:byte; Display_String:String40);

var
F1,X_Coord : integer;

begin
if ESC then Exit;
vith Screen(Display_Nr) do
begin
F1 := Field_Nr; X_Coord := (Field_Posits{3e¢F1-2) + 1) shr 1};
gotoXY(X_Coord, Field_Posits(3eF1 - 1]); write(Display_String)
end
end; ( Procedure Fill Field )

File Neme: LEDGER.PAS

Procedure Stats_Record_IO(Action : cher; LNon : integer;
var VWork_Stats : General_Stats);

begin
if LMon = O then
begin
seek(Stats_File, 12); read(Stats_File, Work_Stats); Exit
end;
Seek (Stets_File,LNon wod 12);
1if Action in (°R’) then
begin
resd(Stats_File, Work_Stets);
1f (lo(CurDete div 512) > Work_Stats. Year) and
(LMon = Curwon) then
begin
if LHon * 1 then
begin
seek (Stets_File,12);
write(Stets_File, Vork_Stats)
end;
FillChar (VWork_Stats, 257,0);
Work_Stats. Year :: CurDete div 512;
Seek(Stats_File,LBon mod 12);
write(Stats_File, Vork_Stets);

end
end
else

begin
Seek (Stats _File,LMon sod 12); vrite(Stets _File,Vork _Stats);
Flush(Steta File)

end

end; ( Procedure Stets_Record_IO |
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Procedure Record_General_Stats(Rec_Non : integer);

var
Loan_Amt : reeal;
CatNDX,R1 : integer;
LCat : string(S];
Lgrd : strang(3];
Dusta : string(34];
Stats_Rec : General_Stets;

begin

Stats_Record_IO(’R’, Rec_Mon, Stata_Rec);

Losn_Amt := Real_Value(Field Contents(1,20));

LGrd := Field Contents(1,2); DuSts :* Field_Contents(1,8);

for Rl := 1 to length(DuSta) do DuSte(Rl) := upcese(DuSte(R1)’;

Rl :z Integer_Velue(copyt(lLgrd,3,1)1);
vith Stats_Rec do
begin
if Field_Contents(}i,3) = ‘R’ then
begin
Grade_Stats(2,9]).Qty := Grade_Stets(2,9).Qty - 1;
Grede_Stats(2,9).Amt :: Grade_Stets(2,9).Ast - Loan Amt
end
else if (Lgrd(1l] = °E’) and (Rl <> Q) then
begin
Grede_Stats{1,R1).Qty := Grede_Statse(1,R1).Qty - 1;
Grede_Stets{1l,R1).Ast :: Grede _Stats(l,Rl).Amt * Loan Amt
end
eloe 1f (Logrdill] = ‘wW°) and (Rl 1n (!..4]1) then
begin
Grede_Stets(2,R1).Qty :: Grede _Stats(2,R11.Qty + 1;
Grede_Stets(2,Ri).Amt :: Grede_Stets(2,R1] Ast - Loan Ast
end

else 1f Rl in (i(..4) then

begin
Grede_Stats(2,R}-4

I.@ty :* Grede_Stets(2,R1-4).Qty -« ;

Grede Stets(2, Ri-4). Amt::

ond;
1f (poa('ORD’', DuSta) <>
Rl =1

Grede _Stets(2 . Rl1-4]. amt-Loan aAm?

Q' or (pos¢ ' FOCA ,DuSta' <> Q' then

eloe 1f (post‘DLI’,DuSte’ <> 0 or ‘po®! POR', DuSte: <> O +her
R := 2
eloe RI :: 3;
Duty Stetion(R}) Qty
Duty Stationi{Rl]. Awmst
LCat :* Fireld Contents:!
CatNDX :: Integer VYalue!

Duty StetioniRli Ity - 1
©* Duty Stetion(Rll. Aet * [oan Awmt.
R I
copy LCet, 3,2,
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File Nawe: LEDGER.PAS (cont)

1f CatNDX in (1..10) then
begain
1f (CatNDX in (7..101} or (LCat(S] = ‘R’) then
CatNDX := CatNDX « 1§;
Loan_Cats{CatNDX].Qty := Loan_Cats{CatNDX1.Qty + };
Loan_Cats{CatNDX]. Amt Loan_Cats{CatNDX1.Amt +« Loan_Amt

end
end;
Stats_Recora_IQ0«'wW’, Rec_Mon,Stats_Rec)
end; ( Procedure Record_General_Stats |}

Procedure Ledger_Record_IO(Action : char; LMon : integer;
var Work_Account : AER_Accounts);

var
Prev_Month : AER_Accounts;
NDX, Ri, Ledger _Month : integer;
Al, A6 : real;

begin
NDX := LMon;
1f LMon = O then
begain
seek (Accounts_File, 12);
read(Accounts_File, York_Account);
Exat
end;
Seek (Accounts_File,LNon mod 12);
1f Actaon = ‘R’ then
began
read(Accounts_File, Work_Account);
1f (lotCurDete dav 512) > Work_Account.Entry_Year) and
(CurMon = LMon) then
begir
1f LNon = 1 then
begin
seek (Accounts_File, 12);
write(Accounts_File, Work_Account)
end;
FillCher (Work_Account, 199,0);
Work_Account.Entry_Year := Curdate div 512;
seek (Accounte_File,LMon mod 12);
vrite(Accounts_File, Work_Accaount)
end
j end
o
o
o
3
.l
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File Nawe: LEDGER.PAS (cont)

else
vith Work_Account do
repeat
iy AX0Q0(21 := Q;AX000(3] := 0;A2000(7] := Q;
" for Rl := 1 to 6 do A2000(7] := A2000({7] + A2000(R1);
' for Rl := 7 to 10 do AXOOO(2] := AXO00(2) + A2000(R1];
for Rl := 9 to 16 do AX0QO{31 := AXQQO(31 + A3000(R11;

AX000(41 := AX000(1] + AX000{2] - AX000(3);
] AX000(6] A3000(101+A6000{171~-A2000(3)-A6000(18] -
’, A6000({19]+A6000(201+A6000(211+AX000(5];
Seek (Accounts_File, NDX mod 12);
o vrite(Accounts_File, Work_Account);
Flush(Accountg_File);
if NDX mod 12 <> Curmon mod 12 then
begin
- NDX := NDX + 1;
Al := AXO00(4]1; A6 := AX000(6);
geek(Accounts_File, NDX mod 12);
read{Accounts_File, Work_Account);
AX000{1] := Al; AX000(5] := A6

_ end
K else NDX := -1
‘I8 until NDX = -1
end; ( Procedure Ledger_Record_IO }

Procedure Ledger(Cat,Item,LDate : integer; PAmt : real);

. var
Posting_Account : AER_Accounts;

begin
Ledger Record_IO(’R’, Ldate, Posting_Account);
1f (Cat = 6) and (Item = 15) then

begin
Cat := 3; Itew := 10
end
eise if (Cot = 6) and (Item = 17) then
begin
Cet := 2; Ttem := 3
end

eise 1f (Cat = 6) and (Itew
vith Posting_Account do
11 Cat = 2 then
begin
A2000(Item) := A2000(Itewm] + PAmt;
1f Itewm in (1..5] then A2QTY(Item] := A2QTY{Iteml + |}

16) then Itewm := 17;

end

-
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File Newme: LEDGER.PAS '-ont

eise 1f Cat = 3 then

begin
AJOOQ(Itee) :* A3000({ [tem] + PaAmt
1f [tew 1n (10..13) then AQTY! [ten] - AMTY  [tew. -
end
else (Cat = 6)
begin
A6000( [tem] : = A6000(Itewm) - Pamt;
1f [tem 1in (17..19) then AGATY Iten] ' : AGUETY([tew] - |
end;
Ledger Record_IQ(’¥’, LDate, POBt1ng_Account)
end; ( Procedure Ledger)

File Name: HARDCOPY. PAS
Function Printer 0K : byte;

var
Pl : byte;

begin
Prepasred_Screen :: Display_Screen;
repeat
Regs. AX := $0200;
Regs.DX := Q;
Intr(817, Regs);
1f hi(Regs.AX) <> 144 then
1f Print_On then
begin
Displeay_Window(6,11);
P1 :z Key_Depressed
end
until (hi(Regs.AX) = 144) or (ESC) or (Not(Print On));
if hi(Regs.AX) = 144 then
begin
Printer_OK := O;
Print_On := True
end
else if (ESC) or (Not(Print_On)) then
begin
Printer_OK := };
Print_On := False
end;
Display_Screen := Prepared_Screen

end; ( Function Printer_OK )

a3




Fiio Neme MHARDCOPY PAS 'cunt
Function TebiSpeces : 1nteger: - 3tring2%;

or

T integer ;
Temp Spece : String2$;

vegin
Towp _Spece = '
for TI :* 1 to Speces do Teep_Spece :: Temp Spece * ' °;
Tad :* Temp_Spece

ond; t function Ted |
Procedure Fore _1108;

const
. LCat : werrey(l1..11) of stringl(23) = (°1401: N/R of Pey’,
‘ ‘1402: Loss of Funds’, '1403: Redicel/Dental’, '1404: Funersl’,
N ‘'1405: Ewergency Trevel’, '1406: Init Rent & Deposit’,
‘1406: Rent to Stop Evict.’, '1407: Food’, ‘1408: Utilities’,
*1409: Auto’, ‘'1410: Other’);

-

ver
Fl, LCat_NDX : integer;
Astl : resl;
To, Obl_On, Dbl _Off, PStet :cher;
SetTeb,CirTab,UL_On,JL_0ff : string(3];
P10,P13,LCat _Str : string(s];
. P12,Pit : String(6);
i Losn_Amt : string(7]);
W Pay_Ast : string(10];
‘. Line,Linel : Stringl(88];
. OTH : stringl(211);
Grph, Box, BoxX, Act,Ret : string{25];
v OTH1 : stringl(27];
Wy Ruks, Rmksl : string(40];

-
- -
Ao e

=',‘C btqin

LCet _Str := Field_Contents(1,19);

LCat_NDX := Integer_Veslue(copy(Lcet_Str,3,2));

if (LCet_Str(S) = ‘R’) or (LCat_NDX in (7..10)) then

o LCat_NDX := LCet_NDX - §;

”33 AmtL :* Reel_Value(Field_Contents(}1,20)); Str(AstL:7:2, Loan_Amt);

o Pay_Amt := Field_Contents(}1,12) + ’x’ »
String_Int(1+Dete_Difference(Field_Contents(},14),

A Field_Contents(}1,13)),2);

o Oth :=x Field_Contents(1,15); Othl :s Field_Contents(l,16);

*{ Remks :* Field_Contents(1,23); Rmksl := Field_Contents(},24);

oe¥ PiO := chr(18); P12 := chr(27)+chr(58); P15 := chr(13);

ﬁ“ SetTeb := chr(27)+chr(68); ClrTab := chr(27)+chr(68)+chr(0Q};

Ty Tb := chr(9);
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T&: File Name: HARDCOPY.PAS (cont)
"y,

) |

y

;ﬁ UL_On := chr(2?)echr(4S)echr(l); UL_Qff := chr(27)+chr(45)echr(0);
Dbl _On := chr(i4); Dbl_Off := chr(20);

e Grph :z chr(27)+chr(76)+chr(ll)echr(0);
Jﬁﬁ BoxX :*= chr(0)echr(0)echr(0)+chr(255)+chr(195)+chr(165)+chr(153)+
e chr(153) »chr (165) »chr (195) »chr (255);
k?q Box := chr(Qlechr(0)echr(Q)+chr(255)+chr(129)echr(129)+chr(i129)+«
AN chr(129)+chr(129)+chr(129)+chr(255);
1f Field_Contents(1,3) = A’ then

, begin

.Q Act := "ACTIVE’ + Grph + BoxX; Ret := ’‘RETIRED’ + Grph + Box
o end

p else

begin

Act := 'ACTIVE’ + Grph + Box; Ret := 'RETIRED’ *+ Grph + BoxX
. end;

o if length(Oth) = O then Oth := *_____ .y
R If length(Othi) = O then Otht := °___ ‘s
J% Line := ";

for F1 := 1 to 88 do Line := Line * chr(196);
Linel := line;

. vrite(lst, P12,chr(27)+schr(88)schr(6)+chr(96}));
vrite(lst,ClrTab, SetTeb,chr(37),chr(44),chr(60),chr(77),

K3 chr(95),chr(0));
gg writeln(lst,P12,chr(218) + Line + chr(191));
v vriteln(lst,chr(179),P10, Tab(14), ‘ARMY EMERGENCY RELIEF INDIVIDUAL
LOAN LEDGER’,P12,Tb, Tb,chr(179));
> insert(chr(194),Linel, 31);ingert(chr(194),Line}, 38);
f'k insert(chr(194),Linel,54);inmsert(chr(194),Linel, 71);
" vrite(lst,P12);
W4 vriteln(lst,chr(195),Linel,chr(180));
Y

o writein(lsat,chr(179),P15,’ NABE OF SERVICE MEMBER’, P12, Tb,chr(179),
P15, 'GRADE’, P12, Tb,chr(179),UL_On, P15, Tab(7), *STATUS’, Tab(8),
- UL_O0ff,P12, Tb,chr(179),P15, 'SOCIAL SECURITY NUMBER’,P12,Tb,

m:. chr(179),P15, * CASE NUMBER’,P12,Tb,chr(179));
$ vith Index do
;ﬂ} vith Loan do
s begin
write(lst,chr(179), P12, NANE, P12, Tb,chr(179),
;$; Field_Contents(i,2), Tb,chr(179),,P15,Act, ’ ’, Ret,
'Ia P12, Tb,chr¢179),* ’,P10,SSN_Str(SSN), P12, Tb,chr(179),
\j P10, Dbl _On,Copy(SSN_Str(SSN),8,4),°'7°);
::: if Loan_Nr < 10 then
O vriteln(lst, Loan_Nr:1,Dbl_0Off,P12, Tbh,chr(179))
else vriteln(lst,Loan_Nr:2,Dbl_0ff,P12,Tb,chr(179))
:qi - end;
W. Linel := Line;
ey insert(chr(197),Linel,31); insert(chr(197),Linel,38);
iy A ingert(chr(197),Linel,54); insert{chr(197),Linel,71);

. writeln(let,chr(195),Linel,chr(180});
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File Name: HARDCOPY.PAS (cont!

vriteln(lst, chr(179), P15,
* APPLICANT (If other than Service HMember)’,P12,Tb,chr(179),
b P1S, RELATION’,P12, Th,chr(179),P1S, Tab(6), ‘REPAYNENT ', P12, y

vy Tb,chr(179),P15, Tab(6), 'DELINQUENT’, P12, Tb,chr¢179),P185,
* Tab(6), "UNCOLLECTIBLE’, P12, Tb,chr(179));
P Linel := copy(Line,l,50);

insert(chr(197),Linel, 16); insert(chr(197),Linel, 33);
delete(line}, 30, 2);
vriteln(lst,chr(179)’,Field_Contents(1,6),Tb,chr(179), P15,

A Field_Contentst(1,7),P12,Tb,chr(195),Linel,chr(180));
1 Linel :z copy(Line,1,36); insert(chr(193),Linel, 31);
h vriteln(lst,chr(19%),Linel,chr(180),P1S, "MONTHLY ALLOTMENT:’,P12,Tb,

chr(179),P1S5, ‘DATE ’,UL_On, Teb(16), UL _Off, P12, Tb, chr(179),
P1S, ‘ANOUNT ’,P12,UL_On, Tab(12),UL_Off, Tb,chr(179));
o write(lst,ClrTab, SetTab,chr(44),chr(60),chr(77),chr(9%3),chr(0));
vriteln(lst,chr(179),P1S,’ HMILITARY ADDRESS OF SERVICE MEMBER’,P12,
M Tb, chr(179), P15, ' ANOUNT °,P12,Pay_Amt:10, Tb,chr(179), P13,
A *AMOUNT ’,UL_On, Teb(14),UL_0Off,P12,Tb,chr(179),P15, ‘DA FORN
1106:°, P12,Tb,chr(179));
vriteln(lst,chr(179),Field_Contents(},8),Tb,chr(179),P1S, 'START ’
y P12,Field_Contents(1,13), Tb,chr(179), P15, 'LETTERS TO
i BORROWER:‘, P12, Tb,chr(179), P15, "APPROVED ‘,P12,UL_On, Tab(1Q),
ﬁ UL_Qff, Tb,chr(179));
& Linel :z copyt(Line,!,37);
vriteln(lset,chr(1935),Linel,chr(180),P1S, ‘STOP ', P12,
Field_Contents(1,14),Tb,chr(179),P15, 'DATE ’,UL_On, Tabt1l6),
R UL_Off,P12,Tb,chr(179),P15, ‘DA FORN 1105-3:’,P12,Tb,
o: chr(179));
5 vriteln(lst,chr¢179),P15, ° HOME ADDRESS OF SERVICE MENMBER’,P12,Tb,
£ chr(179),P1S, 'OTHER ’,0TH, P12, Tb,chr(179), P15, ‘DATE ‘,UL_On,
i Tab(16),UL_0ff,P12, Tb,chr(179), P15, ‘PQSTED ’,P12,UL_On,
Teb(11),UL_Off, Tb,chr(¢179));

’

ﬁ vriteln(lst,chr(179),Field_Contents(},9),Tb,chrt(179),P15,0TH1, P12, Tb,
: chr(179),P15, "DATE ’,UL_On, Teb(16),UL_0ff,P12, Tb,chr(179),
3 UL_On, Teb(15),UL_Off, Tb,chr(179));
4! vriteln(lst,chr(179),Field_Contents(},10), Tb,chr(179), Tb,chr(179), Tb,
" chr(179), Th,chr(179));
Lineil := Line;
; insert(chr(194),Linel, 11); insert(chr(i94),Linel, 24);
ﬁ» insert(chr(193),Linel,38); insert(chr(194),Line}, 52);
ﬂ‘ insert(chr(193),Linel,54); insert(chr(194),Linel, 64);
o insert(chr(193),Linei,71); insert(chr(i194),Linel, 76);

i vriteln(lst,chr(195),Linel,chr(180));

write(lst,ClrTab, SetTeb,chr(17),chr(30),chr(58),chr¢70),chr(82),

1h chr(95),chr(Q),chr(13));

vriteln(lst,chr(179), "’ *, P15, 'DATE’, P12, Tb,chr(179), P15, 'CHECK OR
RECEIPT’,P12,Tb,chr(179), Tab(11),P15, 'EXPLANATION’, P12, Tb,
chr(179),’ °’,P15, "AMOUNT OF LOAN’,P12,Tb,chr179),* ’,P15,
*AMOUNT OF LOAN’,P12,Tb,chr(179), *,P1S, 'BALANCE’, P12, Tb,
chr(179));
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File Neme: HARDCOPY.PAS tcont)

vriteln(lst,chrc179),To,chr(179),P1S, NUNBER', P12, Tb, chrt1179;:,
Tb,chr(179),To,chrt179), P15, "’ REPAYNENTS ‘', P12, Td,chr 179},
Th,chr(179));

Linel :* Line;

inserti(chr(197),Linel,11); 1nsertichr«197), Linel, 24);

insert(chr(197),Linel,52); sneertichr(197), Linel, 64);

insert(chr(194),Linel,72); snsertichr(197),Linel, 76);

insertichr(194),Linel, 8%);

writeln(let,chr(i19%),Linel,chr(180));

vrite(lst,ClrTeb, SetTeb,chr(17),chr(30),chr(S58),chr (70, chr(78),

chr(82),chr(91),chr(9%),chrt0),chr(13));

vritelntist,chr(179),Field_Contents(1,17),’ ’',chrt179), P10,
Field_Contente(1,18),P12,Tb,chr(179), Lcet(LCat _NDX), Tb,
chr(179),P10,Field_Contents(1,20):8,P12, Th,chr(179), Tb,
chr(179),Tb,chr(179),P10,copy(Loan_Amt, 1,4):6,P12, Th,
chr(179),P10,copy(Loen_Amt,6,2):2,P12,Tb,chrt179));

Linel := Line;

insert(chr(197),Linel,11); insert(chr(197),Linel, 24);

inserti(chr(193),Linel,%2); inserti(chr(i97),Linel, 64 ,

insert(chr(197),Linel,72); inserti(chr(197),Linel,76);

insert(chr(197),Line!l, 85);

vritelnt(ist,chr(195),Linel,chr(80));

insert(chr(196),Linetl, 52); delete(lLine},  53,1);

vrite(lst,ClrTeb,SetTeb,chr(17),chri(30),chr(?70),chr(78),chr82),

chr(91),chr(95),chr(0),chr(i13));

1f (lengthi(Ruka) * 40) or tlengthiReksl) * 40) then Pit := P15

else P11t :s P12;

for F1 := | to 19 do

begin
1f F1 1in (1,2) then
begin
vriteln(lst,chr(179),Tb,chr(179),Th,chr(179),Pit, Rmks,
P12, Tb,chr(179),Tb,chr(179), Tb,chr(179), Th,
chr(179), Tb,chr(179));
Reks := Ruksi
end
else

wvriteln(lst,chr(179),Tbh,chr(179), Th,chr(179), Tb,chr(179),
Th,chr (179}, Th,chr(179)’, Th,chr(179), Tb,chr(179));
vriteln(lst,chr(19%5),Linel,chr(196),chr(180))
end;
writeln(lst,chr(179),Th,chr(179),Tb,chr(179), Tb,chr(179), Tb,
chr(179),Tb,chr(179)’,Tb,chr(179), Tb,chr(179));
Linel := Line;
insert(chr(193),Linel, 11); insert(chr(193),Linel, 24);
insert(chr(196),Linel, 32);
insert(chr(193),Linel,64); insert(chr(193),Linel,72);
insert(chr(193),Line},76); inmert(chr(i93),Linel, 85);
vriteln(lst,chr(192),Linel,chr(217));
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File Name: HARDCOPY.PAS (cont)

writelintist,P10, Dbl _On, ‘DA FORN 1108°, Tab¢21),
copy (SSN_Str(Index.SSN),8,11),Dbl _0ff,P12);
for Fl1 := | to 4 do vriteln(lst)
end; ( Procedure Form_1108 )

Procedure Print_Heeder ( Header _ldent : integer);

var
Hdr : string(801];

begin
1{ Header_Ident in (1..6) then
1f{ Header_Ident * | then

Hdr :» * Chepter 13 Lowns es of °
else 1f Heeder_ldent = 2 then
* Hdr s All Delinquent Loans es of °
» else 1f Heeder_Ident = J then

. Hdr :*= ° Uncollectible Loans Avaiting Approvsl es of
else 1f Heeder_ldent = 4 then

Hdar :s= ° Peid-0ff Loens es of '
else 11 Hesder_Ident = 3 then
o Ndr := ‘Trensfer-In Loens Aveiting ilst Repeysent as of °
S0 else Hdr :» ° Trensfer-Out Loans Aveiting Approvel as of °';
A vrite(lst,chr(18),chr13));
' 11 Heeder_ldent in (7..9] then

vriteln(liast, Tab(21), (Headeor_ldent-6):2,

‘ Nonth OQld Delinquent Loens es of ’',CSDate)

else if Header_Ident = 10 then
vritelntlst, Tab(}17),

‘Delinquent Loens Nore than 3 Nonths Old es of ’,CSDate)
else vwriteln(list, Tab(16), Hdr, CSDate),
vriteln(lest,chr(27),chr(68),chr(Q),chr(27),chr(68),chrll),

‘*+08>G’,chr(0)),
" vriteln(lst,chr(9),chr(9),chr(9),chr(9),chr(9),
. ‘LOAN ACCOUNT LAST’ )3

e writeln(lst,chr(9), NANE’,chr(9), ‘SSN’, chr(9),
‘GRADE STATUS NR BALANCE PAYNENT ') ;
vriteln(lst)
end; ( Procedure Print_Header )

Procedure Print_Report(Loen_Index : integer; Account : Entire_Account);

var
_ Grade : string(3);
- S, Tb : cher;
' BDate : string(9];
- Balence : reel;
\ Box : string(13];




File Neme: HARDCOPY.PAS (cont)

begin
Box :s chr(27)echr(76)echr(li)echr(O)echr(Q)echr(Q)schr(0)echr12%%).
chr(l29)echr(129)+ochr(129)schr(129)echr(129)echr(129)-
chr(239%);
vritetlet,chr(18),chr(27),chr(68),chr(0),chr(27),chr(68),chr(3},
chr(30),chr(43),chr(48),chr(57),chri62),chr(71),chrtO),
chrt13));
T := chr(9);
vith [ndex do
. vith Account(Rec_Pos(Loan_Index)).Loan_Dets do
ty begin
N write(lat, Box, Th, Nese, Tb, SSN_Str(SSN) ) ;
Decode _UOrade_and_Stetus(Grade_and_Status, Grede,S);
11 S s ‘A’ then
vrite(lst, Tb, Greade, Tb, 'Active’)
3 else vwrite(lst, Tb,Grade, Th, ‘Retired’);

~ Split_Dete_and_Noney(Balence_Info, BDete, Balance!;

) writeln(list, Tb, Loan_Nr, Tb, Balance:7:2, Tb, BDete)
A end

end; ( Procedure Print_Report |}

2: Procedure Print_Generel_Ledger(Print_Record : AER_Accounts);

v

ot var

' Td : char;

P1, P2 : integer;

o Prt_Str : String80;

:: Lgr _Fat : text;
Y
;: begin

i Tb :3 chr(9); P2 := };

vrite(lst,chr(18),chr(27),chr(68),chr(0),chr(27), r(68),chr(s0),
, chr(60),chr(0),chr(13));
i vriteln(lst, Tab(25),Field_Contents(5,10));
12 assign (Lgr_Fwt,LEDGER_FRN); reset(Lgr_Fmt);
b¥ for Pl := 1 to 46 do vith Print_Record do
&8 begin
if P! in (1,3,5,17,19, 29, 31, 33, 35, 37,451 then vwriteln(lst)

Iy else
R begin
W resdln(Lgr_Fmt,Prt_Str);
. if Pl in (2,6,20,34] then vriteln(lst,Prt_Str)
I else if P! in (4,18,30,32,36,461 then

) begin
-y vriteln(lst,Prt_Str, Tbh, Tb, AXO00(P21:10:2);
&bg P2 := P2 + 1
W end

t else if Pl in (7..11] then

]
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File Name HARDCOPY.PAS (cont)

wvratelntlst,Prt_Str, Th, A20TY(PL-6]:4, Tb,
A2000(P1-61:10:2)
elge 11 Pl * 40 then
vriteln(lst,Prt_Str, Th, A20TY(3]:4, Tb, A2000(3]):10:2)
else 1f Pl in (12..16]) then
vriteln(ist,Prt_Str, Th, Tb, A2000(P1-61:10:2)
else if Pl in (22..25]) then
vriteln(lst,Prt_Str,Tb, A3QTY(P1-12}:4,Thb,
A3000(P1-121:10:2)
else 1 Pl = 38 then
eriteln(lst,Prt_Str,Th,AJQTY(10):4, Tb, A3000(10):10:2)
else 1f Pl in (21,26..28) then
vriteln(lst,Prt_Str, Th, Tb, A3000(P1-12}:10:2)
else 1f P! in (41,42] then
writeln(lst,Prt_Str,Th, A6QTY(P1-23):4,TD,
A6000(P1-231:10:2)
else if Pl in (43,44) then
vriteln(lst,Prt_Str, Tbh, Tb, A6Q00(P1-23]:10:2)
else vwriteln(lst,Prt_Str,Tb, A6QTY(171:4,Th,
A6000{17):10:2)
~ end
end;
; Close(Lgr_Fat);
for Pl := | to 20 do vriteln(lst)
end; ( Procedure Print_General_Ledger )

File Nawme: AERPROCS.PAS
Function Valid_Account_Code(Account_Code : StringS) : boolean;

begin
if (Integer_Value(copy(Account_Code,1,4)) - 2000 in (1..6,8..101) or
(Integer_Value(copy(Account_Code,1,4)) - 3008 in (1..8)) or
(Integer_Value(copy(Account_Code,1,4)) - 6014 in (1..7)) then
Valid_Account_Code := True
elge
begin
Valid_Account_Code := False;
Buzzer
end
end; ( Function Valid_Account_Code )
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File Name: AERPROCS.PAS (cont)
Procedure Display_Account_Ident(Disp_Nr : integer);

begin
with Index do
begin
Decode _Grade_and_Status(Grede_and_Status, Grede, Status);
Fill_Field(Disp_Nr, 1, Nawme);
Fill Field(Disp_Nr, 2, SSN_Str(SSN));
Fill_Field(Disp_Nr, 3, Grade!);
if Disp_Nr <> 4 then
if Status = ‘A’ then Fill_Field(Disp_Nr, 4, ‘Active ’)
else Fill Field(Disp_Nr, 4, 'Retired’)
end
end; { Procedure Display_Account_Ident}

Procedure Displey_Loans(Disp_Nr, Start_Field, Disp_Start : inteqer;
Account : Entire_Account);

var
LDate, BDate, ADate : String9;
D1 : integer;
Loan_Amt, Balance, Allot_Amt : real;
Loan_Status : array{0..6] of string(32];

begin
D1 := Disp_Start;
Loan_Status{2) := ’‘Delinquent ‘s

’
Loan_Status( 3] ‘Uncollectible (not yet spproved)’;
Loan_Status(4]) ‘Paid-0ff. Holding for 30 Days. ’;
Loan_Stestus(S] ‘Transfer-In. Avaiting 1st Pymt.’;
Loan_Statusi6] := ’'Transfer-Out. Avaiting MANCOR. *;
repeat
vith Account(Rec_Posi{Dl]).Loan_Data do
begin
Loan_Status{0] := ’‘Current ]
Fill_Field(Disp_Nr,Start_Field, String_Int(Losn_Nr, 2});
split_Dete_and_Noney(Loan_Info, LDate, Loan_Amt);
Fill_Field(Disp_Nr,Start_Field+1,String_Real(Loan_Awmt,7));
Split_Date_and_HNoney(Balance_Info, BDate, Balance);
Fill_Field(Disp_Nr,Start_Field+2,String_Real(Balance,7));
if Repay_Method and $7F <> O then
Fill_Field(Disp_Nr, Start_Field+3,’ CH-13’)
else if Repeay_Method = O then
Fill_Field(Disp_Nr,Start_Field+3, ‘Allot’)
else Fill_Field(Disp_Nr,Start_Field+3, 'P-Note’);
Split_Date_and_Money(Allot_Info, ADate, Allot_Amt);

e et e
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File Newme: AERPROCS.PAS t(cont)

1f Acct_Status = 1 then
Fill_Field(Disp_Nr,Start_Field+4, 'Various’)
else
Fill _Field(Disp_Nr,Start_Field-+4,
String_Resl(Allot _Amt, 7)) ;
if abs(Loan_Amt - Balance) < 0.001 then
BDate := ‘None Yet °;
Fill Field(Disp_Nr,Start_Field+S, BDate);
if (Acct_Status = O) and (abs(Loan_Amt - Balance) < 0.001)
end (trunc(Allot_Info ¢« 32.0) - CurDate > O) then
Loan_Status(0} :* ‘Repaymwents to start ‘-
copy (ADate, 4, 3)
else if Acct_Status = | then
Loan_Status(i] :* 'CH-13 et ‘+String_Int(Repay_MNethod, 3)+
‘' cents on the doliar’;

- Fill Field(Disp_Nr,Stert_Field+6,Loan_Status(Acct_Statusl);
;q Start_Field := Start_Field « 7; Dl := DI + |}
]

o end;
' until (D1l = Dimp_Start + $) or (Rec_Pos(D1] = Q)
end; ( Procedure Display_Loans )

Procedure Get_Account(Key_Value : String25; ver Nr_of_Loans : integer;
' var Account : Entire_Account);
I var

: Record_File_Position : integer;

v begin
st Nr_of_Loans := 0O;
¥ Get_Index_Record(Key_Value, Record_File_Position);
. if Record_File_Position <> O then
begin
FillCher (Account, 405,0); FillChar (Rec_Pos, 30,0);
"ot FillCher(Stats_Code, 7,0);
seek (Loan_File, Index. Accounts_Ptr);
o® repeat
"y resd{(Losn_File, Loan);
- Nr_of_Loans := Nr_of_Loans + };
Account{Loen. Loan_Nrl.Losan_Data := Loan;
Mo AccountilLoan.Loan_Nr).Rec_Loc :* FilePos(Loan_File) - 1i;
.f Stats_Code(Loan. Acct_Status) := Stats_Codel(Loan.Acct_Status)
} . 1

Rec_Pos(Nr_of_Loans]} := Loan.Loan_Nr;
seek(Loen_File, Loan. Next_Record)

: until Loan.Next_Record = O

", end

o end; ( Procedure Get_Account 1}
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File Name: AERPROCS.PAS (cont)

Procedure Loan_Entry<(Entry _Type : integer);

var
Cat : Straing$;
Li, L2, WHon, LCat, Mon_Diff : integer;
ADate, LDate, BDate : String9;
Account : Entare_Account;

begin
repeat
Prepare_Screen(});
Display_Screen := Prepared_Screen;
1f Entry_Type = 3 then

begin
gotoXY(3,17);write(’'Date of’);
gotoXY¢(2,18);write(’ Grent °‘);

gotoXY(50, 17);write( 'Grant ‘);
Screen_Inputtl,l,4);
Screen_Input(}1,8,8);
Screen_Input(1,17,20); if ESC then Exit
end
else if Entry_Type in (1,2] then
begin
Screen_Input(i,1,4); if ESC then Exit;
Get _Account(Field_Contentst(l,4),L1, Account};
repeat
Screen_Input(i,5,5);if ESC then Exit;
L2 := Integer_Velue(Field_Contents(},5))
until L2 in (0..14);
if L1 <> O then
if L2 < Rec_Posi(Ll]) then
begin
L2 := Rec_Pos(L1];
Fill _Field(1,5,String_Int(L2,2))
end;
L2 := L2 « };
Screen_Input(1,6,20); if ESC then Exit;
if Entry_Type = 1 then
begin
Fill_Fieldti, 21, "None Yet ’');
Fill_Field(}1,22,Field_Contents(1l,20));
Screen_Input(l, 23, 24)
. end
. else Screen_Input(l, 21, 24)
s end
else
oy begin
) gotoXY(66,4); write(’Old Loan Nr ’);
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File Name: AERPROCS. PAS .cont -

Screen_I[nputil, |, 4); 1f ESC then Exat;
Get _Account(Fieid_Contentsil,4', L1, Account ' ;
repeet
Screen_Input(1,25%,2%); 1f ESC then Exat;
L2 :: Integer_Value(Field Contentst(l, 25
untal L2 an [1..19]);
11 LY <> O then
repeest
1 Account{L2).Rec Loc <> O then L2 :: L2 + 1}
until (Account(L2]}.Rec_Loc = Q) or (L2 = 1%);
Fill _Field(1,25,Strang_Int(L2,1}));
Screen_Input(l,11,13); Screen_Input(}l,17,17};
Screen_Input(}, 20, 22}
end;
1f ESC then Exit;
gotoXY (5, 2) ; TextBackground (Red) ; TextColor (White);
vrite('Please VERIFY information. Press °,
chr(17),’ - if correct or ESC to stop entry.’);
TextBackground(Blue) ; TextColor (Bleck);
repeat
1f ESC then Exit
until Key_Depressed = 13;
FillChear (Index, 47,0);FillChar (Loan, 25,0);
vith Index do
begin
Name := Field_Contentsil,l);
Grede := Field_Contents(}, 2);
Status := Field_Contents(}, 3);
Grade_and_Status := Encode_Grade_and_Status(Grade, Status};
SSN :z Resl_Value(Field_Contents(l,4))
end;
vith Loan do
begin
Loan_Info := Reel_Value(Field_Contents(i,20));
LDate := Field_Contents(1,17);
Extract_Date_Data(LDate, ¥Mon, Code) ;
if Entry_Type = 1 then Ledger(3, 10, WNon, Loan_Info)
else if Entry_Type = 3 then Ledger(3, 11, WHon, Loan_Info);
if Entry_Type <> 3 then
begin
Loan_Nr := L2;
Loan_Info := Merge_Date_and_Money(LDate,Loan_Info);
Allot_Info := heel_Velue(Field_Contents(l,12));
ADete := Field_Contents(1,13);
Balance_Info := Real_Value(Field_Contents(1,22));
if Entry_Type = 1 then BDate := LDate
else BDate := Field_Contents(1,21);
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File Name: AERPROCS.PAS (cont)

2 then

1f Entry_Type =
begin
Extract_Date_Data(BDate, WMon, Code) ;
Ledger (6, 16, WHon, Balance_Info)
end;
1f Entry_Type = 2 then Acct_Status := S
else Acct_Status := 0O;
Balance_Info :=

Merge_Date_and_Money(BDate, Balance_Info);

if Field_Contents(1,11) =
else Repay_HMethod := $80;

‘A’ then Repay_Method := O

Allot_Info := Merge_Date_and_Money(ADate, Allot_Info);

Acct_Status :=

end
end; { with Loan do )
1f Entry_Type in (1,2,4] then Write_Index_Record;

New_Status(’A’, Loan)

if Entry_Type in (1,3] then Record_General_Stats(WMon);

if (Entry_Type in [(1,2]) and (Printer_OK =
Until lo(Regs.AX) = 27
end; t Procedure Loan_Entry }
Procedure Record_Payments(Entry_Nade : integer);
var
Ri, LoanNr, Field, PMon,
Match_Found : boolean;
PDate : string(9];
Rcpt _Nr : String(8];
Allot_Amt, Payment : resal;
Account : Entire_Account;

Nr_Loans : integer;

procedure Post(Loan_Num : integer; Nev_Balance : reesl);
begin
if ESC then Exit;
Display_Screen := Prepared_Screen;
vith AccountiLosn_Numl.Loan_Date do
begin
Acct_Status := Nev_Status(’D’, Account{Loan_Nuw]. _oen
1f Nev_Balance = 0.9 then
Acct_Status := 4
else if Acct_Status <> ] then Acct_Stetus - '

Bslance_Info :* NMerge_Deste_and_Noney (PDate. New Ba.an:

Acct_Status ::=
end;
seek (Loan_File, Account{Loan_Num]. Rec Loc ',
vrite(Loan_File, AccountilLoan_Nuw]._oen Datas
Display_Loans(4,12,1, Account®
end; ( internal procedure Apply to Loen

Nev_Status(’A’, Accountiloanr Nue. . .er

0) then Form_1108;

Date



File Name: AERPROCS.PAS (cont)

procedure Apply_Payment(Loan_Nuwm : integer);

var
LDate, BDate : stringi(Sl];
V1 : integer;
Balance, Nev_Balance, Ledger_Amt : real;
Ansver : stringf{2];
Trangsaction_Cowplete : boolean;

s
ol begin
w0 if ESC then Exit;
;f if Loan_Num <> O then
begin
Prepared_Screen := Display_Screen;
e Fill_Field(4,4,String_Int(Loan_Num,2)); gotoXY(48,2);
fﬁ‘ write(’Press ’,chr(17),’— 1if Loan Nr ’,Lozn_Num:2,’ is the’);
%ﬁ gotoXY(48,3); write(’ Correct Loan.’);
':f gotoKY(48,5); write(’If incorrect, press any other’);
gotoXY(48,6); write(’ key to select correct loan.’);
if Key_Depressed <> 13 then Losn_Num := O;
1;5 Display_Screen := Prepared_Screen;
a0y if ESC then exit
fgr end;
G if Loan_Num = O then
v begin
. repest
::; Loan_Num := O; Screen_Input(4,10,10); if ESC then Exit;
i Angver := Field_Contents(4,10);
:ﬁ: Ansver{1] := upcase(Ansver(1]);
Q: Fill _Field(4,10,’ ’); Loen_Num := Integer_Value(Ansver);
if Loan_Num <> O then
. if Account(Loan_Numl.Rec_Loc = O then Loan_Num := O
\}a until (Ansver(1] in {’A’..’C’]) or (Losn_Num <> 0);
\fp if Ansver = ‘A’ then Ledger(2, 1, PMon, Payment)
oy else if Ansver = ‘B’ then Ledger(2,2,PNon, Payment)
r“p else if Ansver = ’C’ then Ledger(2, 4, PMon, Payment);
C if Ansver{1i] in [“A’..’C’] then Exit
- end;
Lyt repest
o Fill_Field(4,4,String_Int(Loan_Num, 2));
ﬂq Transaction_Complete := True;
PJE vith Account{Loan_Num).Loan_Data do
* begin
~ Split_Date_and_Money(Balance_Info, Date, Balance);
ﬁ: Nev_Balance :: Balance - Payment;
BX if Nevw_Balance <= 0.001 then Fill_Field(4,8,"’ 0.00’)
ol else Fill_Field(4,8,String_Real(Nev_Balance,7));

Cu Prepared_Screen := Display_Screen;

y'f#c'i:g"l%-fleﬂé_lo_, L & . b I.tl‘; Ilg'l A 0.9'0‘;\‘0‘0, ‘ttl



File Name: AERPROCS.PAS (cont)

if Nev_Balance »= -0.001 then
begin
if Nev_Balance < 0.001 then New_Balance := 0.0;
Post (Loan_Num, Nev_Balance);
Ledger (2, 3, PMon, Paywment)
end
else
begin
gotoXY(48, 2);
) if Balaence < 0.001 then
' begin
' vrite(’Loan Paid 0ff. Should I apply’);
gotoXY(48, 3);
vrite(’the ’,Payment:7:2,’ repayment to:’);
Ledger_Amt := Payment; Payment := 0.0
end
else
begin
Payment := Balance;
vrite(’Applying ’,Paywent:7:2,
’ ¢o Loen. Should’};
gotoXY(48, 3);
. vrite(’I apply remaining °’,
¢ Abs(Nev_Balance):7:2,’ to:’);
. Ledger_Amt := Abs(Nev_Balance)
end;
repeat
V1 := O; Screen_Input(4,11,11); if ESC then Exit;
Ansver := Field_Contents(4,11);
V1l := Integer_Value(Ansver);
if V1 <> O then

if Account{Vil.Rec_Loc = O then Vi := O
, until {(Ansver(il] in (’A’,’B’1) or (Vi <> 0);
‘ gotoXY(48, 2);
) vrite(¢’ ’);
' gotoXY(48, 3); ‘
write(’ ’);
Fill_Field(4,11,’ ’);
Prepared_Screen := Display_Screen;

N Post(Loan_Num, 0.00);
. if Payment <> 0.0 then Ledger(2, 3, PMon, Payment);
if Ansver{1] = ‘A’ then Ledger(2,1,PNon, Ledger_Amt)
elge if Ansver{il = ’B’ then
Ledger (2, 4, PHon, Ledger_Awt)

. ’ elsge
! begin
. Transaction_Complete := False;
. Loan_Num := Vi1;
end

~
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File Name: AERPROCS.PAS (cont)

end { if Nev_Balance < 0.001 }
end {wvith Account dol
until Transaction_Complete
end; ( internal procedure Apply_Payment!}

begin { Main Body Record_Paywents }
PDate := ’’; Rcpt_Nr := ’’;
repeat

Prepare_Screen(4);
Display_Screen := Prepered_Screen;
if Entry_Mode = 1 then
begin
Fill_Field(4,5,PDate); Fill_Field(4,6,Rcpt_Nr)
end;
if Entry_Mode in (1,2] then Field := 2
else Field := 1;
if Field_Contents(4,5) = *’’ then Screen_Input(4,5,6);
if ESC then Exit;
PDate := Field_Contents(4,5); Rcpt_Nr := Field_Contents(4,6);
Extract_Date_Data(PDate, PMon,R1);
Screen_Input(4,7,7); if ESC then Exit;
Payment := Real_Velue(Field_Contents(4,7));
Screen_Input(2,Field,Field); if ESC then Exit;
Get_Account(Field_Contents(4,Field), Nr_Loans, Account);
if Nr_Louns <> O then
begin
Displey_Account_Ident(4); Display_Loans(4,12,1, Account);
Match_Found := False;
RiI := O;
repeat
Rl := Rl + 1;
with Account{Rec_Pos{Ri1]l.Loan_Data do
begin
Split_Date_and_HNoney(Allot_Info, Date, Allot_Awt);
if abs(Allot_Amt - Paywent) < 0.001 then
begin
Match_Found := True; Apply_Payment(Loan_Nr)
end;
if ESC then exit
end
until (Metch_Found) or (Rl = Nr_Loans);
if Not (Match_Found) then Apply_Payment(0);
if ESC then Exit
end (if Nr_Loens <> 0 )}
else
begin
repeat
Screen_Input(4,9,9); if ESC then Exit;
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File Name: AERPROCS.PAS (cont)

R1 := Integer_Value(Field_Contentse(4,9))
until R1 in [1..5];
Fill_Fieldt4,9,’ ’);
Ledger (2, R1, PNon, Payment )
end;

gotoXY(48,2);vrite(’Press:’);

gotoXY(49,4);write(’ ’,chr(i1?7),’— to post another payment’);

gotoXY(51,6);vrite(’ES5C to return to main menu’)

until Key_Depressed = 27
end; ( Procedure Record_Payments }

Procedure Display_Financials(Mode : integer);

type
String4 = string(41;
Input_Set = set of 1..4;

var
Disp_Acct : AER_Accounts;
Valid_Input : Input_Set;
WSDate, Test_Date : String9;
Acct_Code : string(4];
D1, THon, WMon, Acct_Cat, Acct_Item, Copt : integer;

procedure Total Financials;

var
Temp_Fin : AER_Accounts;
End_Month, Ti, T2, T3 : integer;
A2 : arrayl(1..101 of resl;
A3 : array(9..16] of real;
A6 : arrayf{17..21] of real;
A2Q : array(l..5] of integer;
A3Q : arrayl(10..13) of integer:;
A6Q : arrayl(17..19] of integer;
AX : array(l..61 of reesl;

begin
if CurMon = 1 then
begin
T3 := O0; End_Month := 12;
end
else
begin
T3 := 1; End_Month := Curlon
end;

Ledger_Record_IO(’R’, T3, Dimp_Acct);
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File Name: AERPROCS.PAS (cont)

for Tl := 2 to End_Nonth do vith Disp_Acct do

begin
for T2 := 1 to 10 do A2({T2] := A2000(T2];
for T2 := 9 to 16 do A3(T2] := A3000(T21;

. for T2 := 17 to 21 do A6(T2] := A6000(T2];

) for T2 := 1 to S do A20(T2] := A20TY(T2];

: for T2 := 10 to 13 do A3Q({T2] := A3QTYI(T21;
for T2 := 17 to 19 do A6QIT2] := A6GQTY{(T21];
for T2 := 1 to 6 do AX(T2] := AXQ000(T21;

) Ledger_Record_IO(’R’,T1,Disp_Acct);

: for T2 := 1 to 10 do A2000{T2] := A2000(T2] + A2(T21;

) for T2 := 9 to 16 do A3000(T2]) := A3000{T2] +» A3(T2]);

‘ for T2 := 17 to 21 do A6000(T2] := AG000(T2] + A6(T2);
for T2 := 1 to S do A20TY(T2] := A20TYI(T2] + A2Q(T2];
for T2 := 10 to 13 do A3QTY{T2] := AJ3QTY(T2] + A3Q(T23;
for T2 := 17 to 19 do A6QTYIT2] := AGQTYI(T2] + A6Q{(T2};
for T2 := 1 to 6 do AXO00(T2) := AXOOO{T2] + AXI(T2]

end (vith Disp_Acct }
end; ( internal Procedure Total_Financials }

- -~

b procedure Write_Accounte;

¥

' begin .
¢ vith Disp_Acct do

' begin

gotoXY(30,4) ;write{AX00011):10:2);
1 for I := 1 to 10 do
Y if I in (1..51 then
begin
gotoXY(24,4+1); write(A2QTY(I]:4);
gotoXY(30,4+1); write(A2000(I):10:2)
end
else
begin |
gotoXY(30,4+1);vrite(A20000(11:10:2)
end;
gotoXY(30,15);write(AX000(21:10:2);
gotoXY(30,17);vrite(AX000(51:10:2);
gotoXY(24,18);vrite(A3QTY(10]:4);
gotoXY(30,18);vrite(A30000(101:10:2);
gotoXY(24,19);vrite(A6QTY{171:4);
gotoXY(30,19);vrite(A6000017]:10:2);
gotoXY(24,20) ;vrite(A20TY([3]1:4);
gotoXY(30,20);vrite(A2000{31:10:2);
gotoXY (24, 21);vrite(A6QTY(18]:4); ‘
gotoXY(30, 21);vrite(A6000(181:10:2);
gotoXY(24,22);write(A6QTY(19]:4);
gotoXY(30, 22);vrite(A6000{191:10:2);
gotoXY(2Q,23);vrite(A6000{201:10:2);

e e e e PR S
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File Name: AERPROCS.PAS (cont)

gotoXY(30,24);vrite(A60000211:10:2);
gotoXY (30, 25) ;write(AX000(61:10:2);
for I := 9 to 16 do
1f I in (10..131 then
begin
gotoXY(64,1I-5); write(A3QTY(I1:4);
gotoXY(70,1-5); write(A3000{11:10:2)
end
else
begin
gotoXY(70, I-5);write(A3000(I):10:2)
end;
gotoXY(70, 12) ;vrite(AX000{3}:10:2);
gotoXY(70,13);vrite(AX000(41:10:2);
gotoXY(77, 24)
end {vith Main_Accounts)
end; {internal procedure Write_Accounts)}

begin
WSDate := CSDate; Copt :=z Q; WMon := CurMlon;
if Node = 2 then Valid_Input := (1,2] else Velid_Input := (1..4];
repeat
if ((Copt <> 7) and (Mode = 1)) or (Mode = 2) then
begin
Prepare_Screen(5); Display_Screen := Prepsred_Screen;
Fill_Field(S, 10, 'GENERAL LEDGER FOR MONTH OF °
+ copy(WSDate, 4,6));
Ledger_Record_IO(’R’, WHMon, Disp_Acct);
W¥rite_Accounts;
repeat
Screen_Input(5, 4-Node, 4-Mode); if ESC then Exit;
Copt := Integer_Velue(Field_Contents(S5, 4-Mode));
if Not(Copt in Valid_Input) then Buzzer
until Copt in Valid_Input;
end;
if (Copt = Mode) or (Copt = 7) then
begin
Copt := NMode;
Screen_Input(5,1,1); if ESC then Exit;
Test_Date := ' * ¢ Field_Contents(5,1);
Extract_Date_Data(Test_Date, THon,D1)};
Code := Date_Difference(CSDate, Test_Date);
if (Not(Code in (0..111)) or (D1 > CurDate) then
begin
oy - Display_Windov(6,8);
; if Key_Depressed = 27 then Exit
elge Display_Screen := Prepared_Screen
. end
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File Name: AERPROCS.PAS (cont)

else
begin
WSDate := Test_Date;
WMon := TMon;
Ledger_Record_IO(’R’, WMon, Disp_Acct)
end
end;
if ((Mode = 2) and (Copt = 1)) or ((Mode = 1) and (Copt = 3}) then
begin
repeat

Screen_Input(5, 6-Node,6-Mode); if ESC then Exit;
Acct_Code := Field_Contentg(5, 6-Node)

until Valid_Account_Code(Acct_Code);

Acct_Cat := Integer_Value(Acct_Code(11);

Acct_Item := Integer_Value(copy(Acct_Code, 3,2));
if Mode = 2 then

begin
Screen_Input(5,8,8); if ESC then Exit;
Ledger(Acct_Cat, Acct_Iten, WMon,
Real_Velue(Field_Contents(5,8))};

Ledger _Record_IQ(’R’, WMon, Disp_Acct)
end

else
begin
if Acct_Cat = 6 then
begin
if Acct_Item = 16 then Acct_Item := 17
elge if Acct_Item = 15 then

begin
Acct_Cat := 3; Acct_Item := 10
end
else if Acct_Item = 17 then
begin
Acct_Cat := 2; Acct_Item := 3
end

end;
if ((Acct_Cat = 2) and (Acct_Item in ([1..5]))) or
({Acct_Cat = 3) and (Acct_Item in (10..131)) or

((Acct_Cat = 6) and (Acct_Itewm in (17..19])) then
vith Disp_Acct do

begin
Screen_Input(5,6,6);1if Esc then Exit;
i1f Acct_Cat = 2 then
A2QTY{Acct_Item] :=
Integer_Velue(Field_Contents(5,6))
else if Acct_Cat = 3 then
A3QTY(Acct_Itewmn] :=

Integer_Value(Field_Contentg(5,6))
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File Nawme: AERPROCS.PAS (cont)

else
A6QTY(Acct_Iteml :=
Integer_Value(Field_Contenta(5,6))
end;
Screen_Input(5,7,7); if ESC then Exit;
vith Disp_Acct do
if Acct_Cat = 2 then
A2000{Acct_Item) :=
Real_Value(Field_Contentsg(5,7))
else if Acct_Cat = 3 then
A3000{Acct_Item) :=
Real_Value(Field_Contentg(5,7))
else
A6000{Acct_Item] :=
Real_Value(Field_Contents(5,7));
Ledger_Record_IO(’W’, WMon, Disp_Acct);
Ledger_Record_IO(’R’, WHon, Disp_Acct)
end
end ( if Mode = 2 }
elge if (Mode = 1) and (Copt = 2) then
begin
Display_Windowvw(5, 3); gotoXY(45,1);
if CurMon <> 1 then
wvrite(’01 JAN ’, (80 + CurDate div 512}):2,’ To ’,CS5Date)
else
write(’01l JAN ‘, (79 + CurDate div 512):2,’ To 31 DEC °’,
(79 + CurDate div 512):2);
Total_Financials; Write_Accounts;
repeat
Screen_Input(5,9,9); if ESC then Exit;
Copt := Integer_Value(Field_Contents(53,9));
if Hot(Copt in (1,2]1) then Buzzer;
if (Copt = 2) and (Printer_OK = 0) then
Print_General_Ledger(Disp_Acct)
until Copt = 1;
Copt := 7
end
elge if (Mode = 1) and (Copt = 4) and (Printer_OK = 0) then
Print_General_Ledger(Disp_Acct)
until ESC
end; { Procedure Display_Financials }
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File Name: AERPROCS.PAS (cont)

Procedure Display_General_Stats;

var
WSDate, Test_Date : String9;
D1, Copt, THMon, WMon : integer;
Diep_Stats : General_Stats;

procedure Write_Grade;

var
Wi, W2, Tot_Nr : integer;
Tot_Amt : real;

begin
Tot_Nr := 0; Tot_Amt := 0.0;
gotoXY(8,5);
for W1l := 1 to 2 do
for W2 := 1 to 9 do vith Disp_Steats.Grade_Stats(Wi,W2] do
begin
gotoXY(8, vhereY);vrite(Qty:4);
gotoXY(13, vhereY) ;vriteln(Amt:10:2);
Tot_Nr := Tot_Nr + Qty;
Tot_Amt := Tot_Amt + Amt
end;
gotoXY(8,23); write(Tot_Nr:4);gotoX¥(13,23); writel(Tot_Amt:10:2)
end; {(internal procedure Write_Grade }

procedure Write_Loan_Cats;
var

Wi, Tot_Nr : integer;
Tot_Amt : real;

begin
Tot _Nr := 0; Tot_Amt := 0.0;
gotoXY (45, 5);
for W1 := 1 to 11 do
vith Disp_Stata do
begin
gotoXY(45, vhereY);
vrite(Loan_Cats{Wl].Qty:4); gotoXY(50, vhereY);
vriteln(Loan_Cats{Wi).Amt:10:2);
Tot_Nr := Tot_Nr + Loan_CatsiW1l.Qty;
Tot_Amt := Tot_Amt +« Loan_Cats(W1l].Amwmt; !
if W1 = S then
begin
gotoXY(45, vhereY); '
write((Loan_Cats({6].Qty + Loan_Cats(7].Qty):4);
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gotoXY (50, vhereY);
writeln((Loan_Cats{i6l.Amt + Loan_Cats{7].Amt):10:2)
end
end;
gotoXY(45,17); write(Tot_Nr:4);gotoXY(50,17); write(Tot_Amt:10:2)
end; ( internal procedure Write_Loan_Cats }

procedure Write_Duty_Stations;
var

Wl, Tot_Nr : integer;
Tot_Amt : real;

begin
Tot_Nr := 0; Tot_Amt := 0.0; gotoXY(45,21);
for Wi := 1 to 3 do with Disp_Stats.Duty_Stationi{Wil] do
begin

gotoXY (45, vhereY);
write(Qty:4); gotoXY(5S0, vhereY); writeln(Amt:10:2);
Tot_Nr := Tot_Nr + Qty;
Tot_Amt := Tot_Amt + Amt
end;
gotoXY(45,24); write(Tot_Nr:4); gotoXY(50,24); write(Tot_Amt:10:2)
end; ({internal procedure Write_Duty_Station}

procedure Apply_Change(Chg_Cat : integer; Chg_Ident : String3);

var
Al, A2, Quantity : integer;
Amount : real;

begin
Screen_Inputt6,6,6); if ESC then Exit;
Quantity := Integer_Velue(Field_Contents(6,6));
Screen_Input(6,7,7); if ESC then Exit;
Amount := Real_Value(Field_Contents(6,7));
if Chg_Cat = 3 then
begin
Al := 2;
A2 := Integer_Value(copy{(Chg_Ident,3,1});
if Chg_Identill = ’E’ then Al := 1
else if Chg_Ident(l1l] = "G’ then A2 := A2 + 4

- else if Chg_Ident(1] = ’R’ then A2 := 9;
ﬁiq ‘ Disp_Stats.Grade_Stats{Al, A2].Qty := Quantity;
~$§b Disp_Stats.Grade_Stats({Al, A21.Amt := Amount
v_t;s:l' end
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File Name: AERPROCS.PAS (cont)

elae if Chg_Cat = 4 then
begin +
Al := Integer_Value(copy(Chg_Ident,1,2));

if (Chg_Ident{3]1 = ’R’) or (Al in (7..101) then Al := Al + }1;
Disp_Stats.lLoan_Cats{All.Qty := Quantity;
Disp_Stats.Loan_Cats{All.Amt := Amount
end -
else
begin

Al := Integer_Value(Chg_Ident{l]);
Disp_Stats.Duty _Station{Al1].Qty := Quantity;
Disp_Stats.Duty_Station(All.Amt := Amount
end;
Stats_Record_IO(’W’, WMon, Disp_Stats)
end; { internal procedure Apply_Change }

procedure Total_Stats;

var
Ti, T2, End_Mon : integer;
Temp : General_Stets;
begin R
if CurMon = 1 then
begin
Statg_Record_IO(’R’,0,Disp_Stats); End_Mon := 12
end
else
begin
Stats_Record_IO(’R’,1,Disp_State); End_Mon := CurMon
end;
for Tl := 2 to End_Mon do
begin
State_Record_IO0(’R’, Ti, Temp);
for T2 := 1 to 9 do vith Disp_Stats.Grade_State(l, T2] do
begin
Gty := Qty + Temp.Grade_Stats(i, T21.Qty;
Amt := Amt + Temp.Grade_Stats{i,T2].Amt
end;
for T2 := 1 to 9 do vith Disp_Stats.Grade_Stats(2, T2] do
begin
Qty := Qty +« Tewmp.Grade_Stats(2,T2).Qty;
Amt := Amt +« Temp.Grade_Stats(2, T2]. Amt
- end;
o for T2 := 1 to 11 do vith Diep_Stats.Loan Cats{T2] do y
S begin
k Qty := Qty + Temp.Loan_Cate(T2].0ty;
i Amt := Amt + Tewp.Loan_Cate(T2).Amt
e end;
:'l
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File Name: AERPROCS.PAS (cont)

for T2 := 1 to 3 do with Disp_State.Duty_Station(T2]} ago

begin
dty := dty e+ Temp.Duty_Station(T2].Qty;
Amt := Amt + Temp.Duty_Station(T2]. Amt
end

end
end; ( internal Procedure Total_Stats }

procedure Print_Stats;

var
P1 : integer;

begin
if Printer_OK = O then

begin
Prepared_Screen := Display_Screen;
Display_Window(6, 10);
Rege. AX := $0500;intr($05, Regs);
for P1 := 1 to 40 do vriteln(lst)

end

end; { internal procedure Print_Stats }

begin
WSDate := CSDate; WMon := CurMon; Copt := 0O;
Prepare_Screen{(6};
repeat
if Copt <> 7 then
begin
Prepare_Screen{(6); Display_Screen := Prepared_Screen;
gotoXY(45,1);clrEeol; vrite(’MONTH OF ’, copy(WSDate, 4,9));
Prepared_Screen := Digplay_Screen;
Stats_Record_IO(’R’, WMon, Disp_Stats);
Write_Grade; Write_Loan_Cats; Write_Duty_Stations;
repeat ‘
Screen_Input(6,1,1); if ESC then Exit; ‘
Copt := Integer_Value(Field_Contents(6,1));
if Not(Copt in (1..61) then Buzzer
until Copt in (1..61]
end;
if Copt in (1,71 then
begin
Copt := 1;
Screen_Input(5,1,1); if ESC then Exit;
. Test _Date := ’ ' ¢ Field_Contents(5,1);
Extract_Date_Data(Test_Date, TMon,D1);
Code := Date_Difference(CSDate, Test_Date);
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if (Not(Code in [0..111)) or (D1 > CurDate) then
begin
Display_Windovw (6, 8);
if Key_Depressed = 27 then Exit
else Display_Screen := Prepared_Screen
end
elge
begin
WSDate := Test_Date; WMon := TMon
end
end
else if Copt = 2 then
begin
gotoXY(45,1);
if CurMon > 1 then
vrite(’01 JAN ’, ((Curdate div 512) + 80):2,’ to ’,CSDate)
else
vrite(’01 JAN ’, ((Curdate div 512) + 79):2,’ to '’
*31 DEC ’, ((Curdate div S512) + 79):2);
Total_Stats;
Write Grade; Write_Loan_Cats; Write_Duty_Stations;
repeat
Screen_Input(6,9,9); if ESC then Exit;
Copt := Integer_Value(Field_Contents(6,9));
if Not(Copt in (1,2]) then Buzzer;
i1f Copt = 2 then Print_Stats
until Copt = 1};
Copt := 7
end
else if Copt = 3 then
begin
Screen_Input(6, 3, 3);
Apply_Change(3,Field_Contents(6,3));If ESC then Exit;
¥Write_Grade
end
else if Copt = 4 then
begin
Screen_Input(6, 2,2);
Apply_Change(4,Field_Contents(6,2)); if Esc then Exit;
Write_Loan_Cats
end
elge if Copt = S then
begin
Screen_Input(6,4,4);
Apply_Chaenge(5,Field_Contents(6,4)); if ESC then Exit;
Write_Duty_Stations
end
else if Copt = 6 then Print_Stats
until Copt = 8
end; ( Procedure Display_General_Stats }

’
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File Name: AERPROCS.PAS (cont)
Procedure Seek_Records(Mode_Control : integer);

var
S1, S2, Line, Current_Ptr, Nr_Loans, Total_Tgts, Diff : integer;
PDiff, ADiff : integer;
Stat_Acct : byte;
ADate, BDate : string(9];
Amt : real;
Account : Entire_Account;

begin
if Loan_Totals(Node_Contreoll]l = 0 then exit;
Current_Ptr := 1; Total_Tgts := O; Line := 1;
if Mode_Control in {(7..10) then Stet_Acct :=
elge Stat_Acct := Mode_Control;
repeat
Seek(Index_File,Current_Ptr); resd(Index_File, Index);
if Index.Name <> ‘ENPTY’ then
begin
Get_Account (SSN_Str(Index.SSN), Nr_Loans, Account);
if Stats_Code{Stat_Acct] <> O then
for S1 := | to Nr_Loans do
vith Account(Rec_Pos(S1ll.Losn_Dats do
begin
if Mode_Control in (7..10) then
begin
Split_Date_and_Noney(Balance_Info,
BDate, Ant);
Split_Date_and_Noney(Allot_Info,
Adate, Amt);
PDiff := Date_Difference(CSDate, BDate);
ADiff := Date_Difference(CSDate, ADate);
if PDiff > ADiff then Diff := ADiff
else Diff := PDiff;
if Diff > 4 then Diff := 4
end
else Diff := O;
if ((Stat_Acct = Acct_Status) and (Diff = 0)) or
((Acct_Status = 2) and (Diff in (1..41)) then
begin
Totsl_Tgts := Total_Tgts + 1;
if Line = 1 then

2

begin
Print_Header (Node_Control);
Line := 6

end;

Print_Report (S}, Account);
Line := Line + };
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File Name: AERPROCS.PAS (cont)

if Line = 60 then
begin
for S2 := 1 to 7 do .
vriteln(lst);
Line :=z |
end
end
end (with Account(Si] do}
end; {(if Index.Name <> ’ENPTY’}
Current_Ptr := Current_Ptr + |}
until (Total_Tgts=Loan_Totals{Mode_Controll) or (Current_Ptr=5001);
if Line > 1 then
vhile Line < 67 do
begin
vriteln(lst);
Line := Line + 1}
end
end; { Procedure Seek_Records )

File Neme: OVERLAYS.OVR
Overlay procedure Close_Files;

begin
close(Index_File);
close(Loan_File);
close(Stats_File);
close(Accounts_File)

end; ( procedure Close_Files }

Overlay Procedure Load_Digplay_Screeng_into_Mewory;

var
ForwFile : file of Screen_Data;
Windows : text;
L1, L2, L3 : integer;
Screen_Ident : string(21];
File_Newe : stringll4];

begin
if ESC then Exit;
Assign(FormFile, ‘'FORNS.DTA’); reset{(FormFile); L1 := O;
vhile not EOF(ForwFile) do
begin
seek(FormFile,L1);
L1 := L1 + 1; read(ForwFile, Screen{lL11)
end;
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File Name: OVERLAYS.OVR (cont)

close(ForwFile);
for L2 := § to L1 do

begin
* if Screen(L2).Field_Posits(160] = 1 then
Tt begin
N Str(L2, Screen_Ident);

- File_Newme := ’'WINDOW’ + Screen_Ildent + ’'.DTA’;
agsign(Windovs,File_Name); reset(Windows); L3 := |;
vhile not eof(Windovs’) do

begin
resdln(¥Windovs, ¥indov_Contents{L2,L3));
L3 := L3 + 1
end;
cloge(¥Windovs)
. end;
" : end
Rk end; ( Procedure Load_Display_Screens_into_Newory 1}
‘. i

Overlay Procedure UpDste_Loasns;

ol var

}ﬁ! Ul, U2, U3, Nr_Accounts_Read, Nr_Recs : integer;
sL: ) Temp_Real : real;

W Temp_Status : byte;

N Diskette_In_Drive : booleen;

A&p: : begin

k&ﬁ Assign(Index_File, Index_Aer);

ggf Prepared_Screen := Display_Screen;

&4 repeat

{SI-} reset(Index_File) ($I+};
Diskette_In_Drive := (IOResult = 0);
if Not(Digkette_In_Drive) then

b begin
‘34 ClrSecr; gotoX¥{(i7,10);
Ity vrite(’I cannot seem to find the "B: Drive Disgkette.’);

gotoXY(10,12);

v vwrite(’Please verify that the "B: Drive" diskette is in ’,
e ‘the B Drive. ’);

Y gotoXY(15,15);

e wvrite(’Press any key vhen the problem has been corrected.’);
S repeat
i until KeyPressed
) end
hﬁ; . until Diskette_In_Drive;
P Display_Screen := Prepared_Screen;
¥ Assign(Loan_File, Loans_AER); reset(Loan_File);
"o R Assign(Stats_File,GrdStats_AER); reset(Stats_File);

_ Assign(Accounte_File, Accounts_AER); reset(Accounts_File);
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File Name: OVERLAYS.QOVR (cont)
read(Index_File, Index_Stats);
read(Loan_File, Loan_Stats);
Nr_Recs := Loan_Stats.Prev_Record;
Print_On := True; Correcting := False;
Prepare_Screen(3); Display_Screen := Prepared_Screen;
repeat .

Screen_Input(3,2,2); if ESC then Exit;

CSDate := Field_Contents(3,2)
until length(CSDate) = 9;
Extract_Date_Data(CSDate, CurMon, CurDate);
Regs. AX := $2B00; Rege.CX := 1900 + Integer_Value{(copy(CSDate, 8, 2));
Regs.DX := CurMon+#100 + integer_Value(copy(CSDate, 1, 2));
intr($21, Regse);
I := Printer_OK;
ESC := False;
Textbackground(White);textcolor(Red+Blink);
gotoXY(3,2);evrite(’¥Working!’);
Textbackground(blue); Textcolor{(white);
FillChar(Loan_Totals, 22,0);
Boot_Up := True;
Ul := O; Nr_Accounts_Read := 0;
repeat

Ul := Ul + 1;

seek(Loan_File,Ul); read(Loan_File,Loan);

vith Loan do

if Acct_Status <> SFF then
begin
Nr_Accounts_Read := Nr_Accounts_Read + 1;
Temp_Status := New_Status(’A’,Loan);
if (Acct_Status = 4) and (Temp_Status = $FF) then

begin
if (Prev_Record < 0) and (Next_Record = 0) then
begin
geek(Index_File, abs(Prev_Record));
read(Index_File, Index);
Delete_Account(abs{(Prev_Record))
end
else Delete_Loen(U}, U3)
end
else if Acct_Status <> Temp_Status then
begin

Acct_Status := Temp_Status;
seek(Loan_File, Ul);
vrite(Loan_File, Loan)
end
end (if Acct_Status <> $FF)}

until (Ul = S000) or (Nr_Accounts_Read = Nr_Recs);

Boot_Up := Falsge;

gotoXY(3,2); write(’ *)

end; ( Procedure UpDete_Loans )}




File Name: OVERLAYS.QOVR (cont)

L4 Overlay Procedure Viev_Change_or_Delete;

. const

Be Header : array(1..8] of String(20} = (’ Viewv an Account’,

SN ’ Record Chapter 13’,

RN ‘Record Uncollectible’,
. . ‘Record Transfer-QOut’,

‘Delete Paid 0ff Loan’,

) ‘Delete Transfer-Out’,
) ‘Delete Uncollectible’,
:ﬁb ‘Correct Loan/Account’);
el Descr : array{6..7] of string({14] =

X (’Uncollectible. ’, 'Transfer-Qut. ’);
. var

o Account : Entire_Account;
o Index_Hold : Identification_Record;
j%; File_Key : stringl25];
. " Fld, S1, S2, S3, S4, NDX, Action,
NrLoans, LoenNr, Percent, WMon : integer;

G Strin : stringl(3};
'3%; UncDate : String9;
$§? ) InReal : real;
RS Key _Hit : byte;
begin
i*e if ESC then Exit;
OO0 Key_Hit := 1;
{qi repeat
:gﬂ‘ Prepare_Screen(2); Display_Screen := Prepered_Screen;
KNt if Key_Hit <> 13 then
begin
e repeat
S0 Screen_Input(2,8,8); if ESC then Exit;
kf Fld := Integer_Value(Field_Contents(2,8));
B if Not (Fld in (1,2]) then Buzzer
Ny until Fld in (1}1,2];
. Fill_Field(2,8,"’ ar
Kq; repeat
}?R Screen_Input(2,9,9); if ESC then Exit;
'}5: Action := Integer_Value(Field_Contents(2,9));
{it if Not (Action in (1..8]) then Buzzer
! until Action in [1..81;
L Fill_Fieldt(2,9,°’ *)
N - end;

gotoXY(60,2); vrite(Header(Actionl);
Screen_Input(2,3-Fld,3-Fld); if ESC then Exit;
e, . File_Key := Field_Contents(2,3-Fld);
Get_Account(File_Key, NrLoans, Account);
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File Neme: OVERLAYS.OVR (cont)

if NrLoans <> O then
begin
Display_Account_Ident(2); Display_Loans(2,10, 1, Account);
if Not(Action in (1,81) then
begin
repeat
LoanNr := 0O;
Screen_Input(2,6,6); if ESC then Exit;
StrIn := Field_Contents(2,6);
if StriIn <> ‘ALL’ then
begin
LoanNr := Integer_Vslue(Strin);
if Not(LoanNr in (1..15]) then
begin
Buzzer; LoanNr := 0
end
else if Account{LoanNrl].Rec_Loc =z O then
begin
Buzzer; LoanlNr := 0
end
end
until (StrlIn = “ALL’) or (LoenNr <> 0);
if NrLoans = . then Strin := ‘ALL’;
if StriIn = ’ALL’ then
begin
S1 := 1; LoanNr := O
end
else
begin
Si := 0
repest
S1 := 51 + 1}
until Rec_Pos(S1] = LoenNr
end;
Fill_Field(2,6,"’ ’)
end; ( if Action <> 1 }
if Action = 2 then {record ch-13 }
begin
repeat
Screen_Input(2,5,3); if ESC then Exit;
Percent :z Integer_Value(Field_Contents(2,5))
until Percent in (0..100];
Fill_Field(2,5,"’ *);
repeat
vith Account(Rec_Pos(S11).Loan_Data do
begin
S4 := Nev_Status(‘D’,
Account(Rec_Pos(S11).Losn_Data);
Acct_Stetus := |};
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File Name: QVERLAYS.OVR (cont)

S4 := Nev_Status(’A’,
Account(Rec_Pos(S11].Loan_Data);
Repay_Method := Percent
end;
Displey_Loans(2, 10, {, Account);
S1 := S51 +« 1
until (Rec_Pos(S1] = 0) or (Rec_Pos(S1-1] = LoanNr);
end { if Action = 2 }
else if Action = 3 then { record uncollectible!}
repeat
S4 := Nev_Stastus(’D’, Account(Rec_Pos(Sl]l].Loan_Data};
Account(Rec_Pos(S1)]).Loan_Datas. Acct_Status := 3;
Display_Loans(2,10, 1, Account};
S4 := New_Stetus(’A’, Account(Rec_Pos(Sll]].Loan_Date);
Sl := 51 + )
until (Rec_Pos(Sil = O) or (Rec_Pos{S1-1] = LoanNr)
else if Action = 4 then { record transfer-out}
repest
S4 := Nev_Status(’D’, Account(Rec_Pos(S11).Loan_Dats);
Account{Rec_Pos{S1}].Loan_Data. Acct_Status := 6;
Display_Loans(2, 10, 1, Account);
S4 := Nev_Stetus(’A’, Account{Rec_Pos(S11l.Loan_Data);
S1 := S1 + 1}
until (Rec_Pos(S1] = O) or (Rec_Pos(S1-11 = Loanir)
else if Action in (5..7) then
begin
if Action = 5 then NDX := 4
else if Action = 6 then NDX := 3
elge NDX := 6;
gotoXY(l1,21);
if (StriInz=’ALL’) and (NrLoans <> Stats_Code{NDX)) then
Write(’Sorry, I can only delete accounts vhen ’,
’ALL losns sre declared ’,Descrl{Action))
else
if (Account(Rec_Pos(S11].Loan_Data. Acct_Status<>NDX) then
vrite(’Sorry, Losn ’,Rec_Pos(S11:2,
' has not yet been declared ’,DescriAction],
* 1 cennot delete it.’)
else
begin
if Action in (6,71 then
begin
gotoXY(i, 22);
if Strin = ‘ALL’ then
write(’Date Account Approved ’,
Descr(Actionl)
elme
vrite(’Date Loan ’,Rec_Pos{S1]:2,
' Approved ’,Descr(Actionl);
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File Name: OVERLAYS.OVR (cont)

Screen_Input(4,52,52); if ESC then Exit;
UncDate := Field_Contents(4,52);
. Extract_Date_Data(UncDate, ¥Mon, Code) ;
. S2 := S1;
repeat
vith Account{Rec_Pos(S2]].Loan_Data do
Split_Date_and_Money(Balance_Info,
Date, InReal);
: Ledger (6, 25-Action, Wmon, InReal);
S2 :1= S2 + 1
until (Rec_Pos{S2] = 0) or
(Rec_Pos(S2-1]1 = LoanNr);

et
-

2 -
C e e
» - -

end;
if StrIn = ‘ALL’ then
X Delete_Account(FilePos(Index_File) - 1)
R, else Delete_Loan(Account{LoanNrl.Rec_Loc, Code);
Get_Account(File_Key, NrLoans, Account);
o, Prepare_Screen(2);
Display_Screen := Prepared_Screen;
gotoXY(60,2); write(Header{Actionl);
. if NrLoans <> O then
L begin
;;“ Display_Account_Ident(2);
o Display Loans(2, 10, 1, Account)
end;
gotoXY(5, 21);
ol if StrIn = ‘ALL’ then
wvrite(’Account ’,File_Key,
;5: '’ has been removed from my memory. )
M elae
! write(’Loan Nr ’,LoanNr:2,
'’ has been removed from my memory. ‘)
W end
end
g else if Action = 8 then
Ay begin
— KBSB := KBSB and $DF;
gotoXY(6,22); write(chr(24)); gotoXY(1,23);
Yu ] vrite(’Uge ’,chr(27),’ ’,chr(26),
e ' keye to select item to correct.’};
}3‘ gotoXY(6,24); vwrite(chr(25)); Correcting :
{{. Prepared_Screen := Display_Screen;
C repeat
— S2 := Key_Depressed;
s until (hi(Regse. AX) in {72,75,77,80]) or (ESC);
e if ESC then Exit;
O S1 := 1;
s repest
. Scan_Code := 0;

= True;
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511 File Name: OVERLAYS.OVR (cont)

Screen_Input(2,51,51); if ESC then Exit;
if ((Scan_Code = 72) and (vhereY = 2)) or

KE ((Scan_Code = 75) and (vhereX < 8)) or
igﬁ ) ({Scan_Code = 77) and (vhereX in (38,511)) or
“ﬁf ((Scan_Code = 80) and (S1 > NrLoanse7 + 3)) then
e begin

[

Cp : Buzzer;

Display_Screen := Prepared_Screen

o end

N elge if Scan_Code in (72,7S,77,80] then

iy begin

‘J% Digplay_Screen := Prepared_Screen;

if {Scan_Code = 72) and (Si > 15) then
51 := 681 -7
else if Scan_Code = 72 then Si := |

e else if (Scan_Code = 80) and (S1 > 10) then
i S1 := S1 + 7
. = 80 then S1 :=

r M, else if Scan_Code
00 else if Scan_Code
elgse S1 := S1 +« 1}

1= 11
75 then S1 := S1 - 1

;.;l": end;
A until Not(Scen_Code in (72,75,77,801);
;: - . if S1 < 5 then
:53¢ begin
A Index_Hold := Index;
Index_Hold.Name := Field_Contente(2,1);

sy Index_Hold.SSN :=
:ﬁg, Real_Velue(Field_Contents(2,2));
BIRY StrIn := Field_Contents(2,3);
?ghc UncDate := Field_Contents(2,4);

! vith Index_Hold do
— Grade_and_Status :=

Vo Encode_Grade_and_Status(StriIn, UncDate(l1l);
;3: Delete_Account(FilePos(Index_File) - 1);
et Index := Index_Hold;
i for S2 := 1 to NrLoans do

et begin

Loan := Accounti{Rec_Pos(S211l.Loan_Data;

‘?5; Write_Index_Record;

14{ S3 := New_Status(’A’,Loan)
ol end

‘?ﬁI end

Ny else vith Account{Rec_Pos((S1-2) div 71).Loan_Data do

begin

?@h. : 2 := (S1-2) mod 7;

:4@‘ S4 := Acct_Status;

{*; S3 := Nev_Status(’D’,

e B Account{Rec_Pos((S1-2) div 71).Loan_Data);

AN
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File Name: OVERLAYS.GOVR (cont)
B if S2 = 2 then
Split_Date_and_Money(Loan_Info, UncDate, InReal)
" else if S2 = 3 then 4
Qﬁ Split_Date_and_Money(Balance_Info, UncDate,
;F InReal)
o else 1f S2 = 4 then
! begin T
StrIn := Field_Contents(2,51);
K if Strinl(i1]l = ‘A’ then
. Qf
iX) begin
qa Repay_Method := 0;
i S4 := 0
ATy
K end
else if Strinf(i1]l = ‘P’ then
R begin
e Repay_Method := $80;
W S4 := 0
‘! end
) end
else if S2 = 5 then
) Split_Date_and_MNoney(Allot_Info, UncDate,
!ﬁ InReal)
o else if S2 = 6 then ‘
Qb begin
o Split_Date_and_Noney(Balance_Info, UncDate,
InReal); d
pool UncDate := Field_Contents(2,51);
9 Balance_info :=
k; Merge_Date_and_Money(UncDate, InReal)
2 end;
K if S2 in (2,3,5) then
begin
. InReal := Real_Value(Field_Contente(2,51));
0 if S2 = 2 then
a0 Loan_Info :=
d; Merge_Date_and_Noney(UncDate, Inreal)
else if S2 = 3 then
begin
ot if InResl = 0.0 then S4 := 4
;g else if (Inreal > 0.0) and
&y (S4 = 4) then
N S4 := 0;
'? Balance_Info :=
_ Merge_Date_and_Noney(UncDate, Inreal)
v end 4
h else
! Allot_Info :=
A Merge_Date_and_Noney(lUncDate, Inreal) ‘
:' end;
y
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File Name: OVERLAYS.QOVR (cont)

! Acct_Status := 54;
Acct_Status := New_Status(’A’,
Account{Rec_Pos({ (S1-2) div 71}1].Loan_Data);

Q&m : seek(Loan_File,
ﬂﬁ? Account{Rec_Pos{(51-2) div 711]l.Rec_Loc};
;ﬁ& vrite(Loan_File,
et : Account{Rec_Poe((S1-2) div 711.Loan_Data);
flugh(Loan_File)
it end;
:gﬂ, Get_Account (SSN_Str(Index.SSN), NrLoans, Account);
{Q: Display_Account_Ident(2);
ﬁﬁﬁ Display_Loans(2, 10, 1, Account);
A0 gotoXY(1,22); ClrEol; gotoXY(l,23);
ClrEol; gotoXY(1,24);
" ClrEol; Correcting := False;
.EQ KBSB := KBSB or $20
R end; ( if Action = 8 }
::'Q'Vb' S := 0;
if Action in (2..4]1 then
bt repeat
e S1 := S1 + 1,
DM
ﬂQ: seek(Loan_File, Account(Rec_Pos(S11].Rec_Loc);
iﬁw vrite(Loan_File, Account(Rec_Pos{Sl111.Loan_Data)
&&i until Rec_Pog(S1+1] = O
G end { if NrlLoans <> O }
elge
a4 - begin
@?. gotoXY(14,21);
y’ write(’Sorry, I do not appear to have the °’,
v';Q \ ‘requested account. ’)
ﬁ
et end;
gotoXY(5, 23);
i vrite(’Press ’,chr(17),’— to continue the sawe operation (’,
fﬁ? Header(Actionl, ’). ’);
Wi gotoXY(S, 25);
Zfdu vrite(’Press any other key to select another operation ’,
e (ESC to Exit).’);
Key_Hit := Key_Depressed;
;5: until Key_Hit = 27
VQ; end; ( Procedure Viev_Change_or_Delete }
N
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APPENDIX C

APPLICATION PROGRAM DISPLAY
SCREEN DESIGN SOURCE CODE

The following, undocumented, application program source
code is written in Borland International, Inc., Turbo
Pascal™™, version 3.0.

The reader is cautioned that computer programe developed
in this research may not have been exercised for all cases
of interest. While every effort has been made, within the
time available, to ensure that the programg are free of
computational and logic errors, they cannot be considered
validated. Any application of these progrems without
additional verification is at the risk of the user.
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File Name: FORMDRAW.PAS

type
scrnline = array{l..160] of byte;
Scrnarray = arrayf{l..25] of scrnline;
Screen_Dats = record
Screen_Image : Scrnarray;
Field_Posits : ScrnlLine;
Windov_Info : ScrnlLine
end; (record Screen_Data}
String80 = string(801];
CPU_Registers = record
AX, BX, CX, DX, BP,SI1,DI,DS,ES,Flags : integer
end;

var
Rege : CPU_Registers;
Screen : Screen_Data;
Windov_Data : array(1..25,1..25) of String80;
Temp_String : String80;
Temp_Windovw_Info : Bcrnline;
gcrn : scrnerray absolute $B800:$0000; (SBOOO for monochrome}
Formfile : file of Screen_Data;
Windovs : Text;
I, 11, 12, J, K, L : integer;

Diff, Display_Mewmory, Lines_of_Windovs, scrnr, Nr_of_Screens

integer; Entry_Pt, Width, Xpos, Ypos, Last : byte;
Opt : char;
Delete, Change, Nev_Screen, Screen_Node : boolean;
scrnr_str : string({2];

Procedure Screen_Drav{(Mode : booleen);

var
Fore, Back : byte;
Attribute_Only : boolesn;

begin
Fore := SOF; Back := $00; PortWi$03D8] := $09;
Attribute_Only := False;
repeat
I := vhereX; J := WhereY; Regs.AX := $0000; intr($16,regs);
vith regs do
if lo(AX) in [16,17,32..253] then

begin
if not Attribute_Only then scrn{J,2¢I-1] := lo(AX);
scrn{J, 2«11 := Back or Fore;
I :=1+1;
Last := lo(AX)
end
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File Name: FORMDRAW.PAS (cont)

else if lo(AX) = 1 then
begin
if Attribute_Only then Attribute_Only := False
elge Attribute_Only := True
end
else if lo(AX) = 2 then
begin
for J := 1 to 25 do
for I := 1 to 80 do
scrnl{J, I«2] := (Scrn(J,I+2] and $0F) or Back;
J :=1; 1 :=1;
gotoXY(I, J)
end
else if (lo(AX) = 19) and (Change) and (Mode) then
begin
Screen.Field_PositelIl] := 2evhereX - };
Screen.Field_Pogite(Il+1] := whereY;
I1 := I1 + 2
end
else if (lo(AX) = 19) and (Change) and (not (Mode)) then
begin
Screen.¥Windov_InfolIl] := vhereX;
Screen. ¥indov_InfolIl+l] := vhereY
end
elge if (lo(AX) = 5) and (Change) and (Mode) then
begin
vith Screen do
Field_Posite({Il] := 2e+vhereX - Field_Posite(Il-2);
I1:=1I1 « |
end
else if (lo(AX) = 5) and (Change) and (not (Mode)) then
begin
wvith Screen do
Windov_InfolIl+2] := J - Window_Infol(Il+l] + };
width := vhereX
end
else if (lo(AX) = 4) and (Change) and ( not (mode)) then
vith Screen do
begin
Windov_InfolIl]} := O;
Windov_Infof{Il«1] :=
Windov_Infof{Il+2] :=
Windovw_Infol{Il1+31 :
Delete := True;
Exit
end
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Y File Name: FORMDRAW.PAS (cont)

else if (lo(AX) = 3) and (Change) and (Mode) then

. l';'l b.gih
,g&? - vith Screen do
el Field_Posits(Il) :=
A $80 or (2evhereX - Field_Posits{Il - 21);
i It :=1I1 + 1

end
o else if (hi(AX) = 72) and (J <> 1) then J :=2 J - 1}
et else if (hi(AX) = 80) and (J <> 25) then J := J + |
L else if (hi(AX) = 75) end (I <> 1) then I := 1 - 1
s else if (hi(AX) = 77) and (I <> 80) then I := I + 1§
e else if hi(AX) = 71 then

begin
'y I :=1;
0:.:: J := 1
A em.!
in: else if hi(AX) = 79 then I := 80
iy else if hi(AX) = 73 then J := }

else if hi(AX) = 81 then J := 235

Sh else if (hi(AX) = 28) then I := |
A8 else if hi(AX) = 14 then
345 . begin
ﬁ&g scrnl(J, 2+1I-1] := $20;
Tl I :=1-1

end
4l ' else if hi(AX) = 94 then
_:‘.ﬁ' begin
?f% if Not Attribute_Only then scrn(J,2#I-1] := Last;
;ﬁid gcrnlJ,2#1I1 := Back or Fore;
"t I =1+

end
s else if hi(AX) = S9 then Back := $00
gt else if hi(AX) = 60 then Back := 910
o else if hi(AX) = 61 then Back := $20
;rif else if hi(AX) = 62 then Back := $30
REYN else if hi(AX) = 63 then Back := $40

else if hi(AX) = 64 then Back := 930
Y else if hi(AX) = 65 then Back := 960
,QQ else if hi(AX) = 66 then Back := $70
Ll else if hi(AX) = 104 then Fore := 900
el else if hi(AX) = 105 then Fore := $01
e else if hi(AX) = 106 then Fore := $02

I else if hi(AX) = 107 then Fore := %03
B - else if hi(AX) = 108 then Fore := $04
" else if hi(AX) = 109 then Fore := 905
N else if hi(AX) = 110 then Fore := $06
S . else if hi(AX) = 111 then Fore := $07
et elge if hi(AX) = 112 then Fore := Fore and $07
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File Neame: FORMDRAW.PAS (cont)

113 then Fore := Fore or $08
67 then Back := Back and $70
68 then Back := Back or $80

96 then

else if hi(AX)
else 1f hi(AX)
else if hi(AX)
else if hi(AX)
begin
J = J +« 1;
gotoXY(I-1,7J);
if Not Attribute_Only then scrni(J,2+I-11 := Last;
gcrn(J, 211 := Back or Fore
end;
gotoXY(I, J)
until lo(Regs. AX) = 27
end; { Internal Procedure Screen_Drav }

procedure Display_Window(Xcoord, Ycoord:byte;DisplayString : String80);

var
X,Y, Offset : integer;

begin
X 3= Xcoord; Y := Ycoord;
Offmet := (Y - 1)e¢160 ¢ 2¢(X - 1);

inline¢
950/951/957/956/906/99C/ {PUSH AX,CX,DI,SI,ES,Flags}
$B8/900/9B8/ {MOV AX, B80O }
$50/ {PUSH AX}
207/ {POP ES}
98B/$BE/Off{set/ {MOV DI, (BP+Qffsget]}
98D/%B6/DisplayString/ {LEA SI, (BP+DisplayStringl}
$31/%C9/ {XOR CX, CX}
336/ {SS:}
$8A/80C/ {MOvV CL, (SI1}
946/ {INC SI}
SFC/ {CLD}
$36/%A4/ {L1: SS:MOVSB)}
SE2/8FC/ {LOGP L1}
99D /907 /$5E/$5F /$59/$58) (POP Flags, ES,SI, DI, CX, AX}

end; { Internsl Procedure Display_Windov }

begin ( Main Program }
assign(ForwFile, "FORMS.DTA’); Nev_Screen := False;
(81-) reset(ForwFile) ($I+};
if IOresult <> O then
begin
revrite(ForwFile); FillChar(Screen.Field_Posits, 160,0);
FillChar (Screen.VWindov_Info, 160,0);scrnar := |1
end

124

¢

AT 9’45‘."‘) q:b.“' 4



¢ bt
(3

LIS
L

N

File Name: FORMDRAW.PAS (cont)

else
C begin
M cirscr;
\gg' Nr_of_Screens := FileSize(ForwFile);
e vriteln(‘Number of Screens in FORMS.DTA: ’, Nr_of_Screens);

vrite(’Screen, Window or Quit (S, W or @) ‘);readln(opt);
if opt in (°q’, ’Q’1 then

BN begin

cloge(Formfile); ;exit

%4
L] end;
ﬁik if opt in (°’S’,’8’] then Screen_Node := True
e else Screen_Mode := False;
vrite(’Screen # to bring up ’);readln(scrnr);
Sy if (scrnr > Nr_of_Screengs) and (Screen_Node) then
ﬁﬁﬁ’ begin
.Qd‘ writeln(’Nev Screen. Screen number is ’,
bi& Nr_of_Screens + 1);
i scrnr := Nr_of_Screens + 1;Nev_Screen := True
- end
A else
g;q if (gcrnr > Nr_of_Screens) and (not (Screen_Node)) then
0 exit;
E}‘ ’ if Not Nev_Screen then
oy begin
vrite{’Change control settings? ’);readl(opt);
;ﬁ\ ; if (opt = ’‘y’) or (opt = ’Y’) then Change := True
iﬁ@ else Chenge := False;
@5; clracr;
et seek(ForwFile, scrnr-1);
R read{FormFile, Screen);
p if (Change) and (Screen_Node) then
.59_ FillChar(Screen.Field_Posits, 160,0)
f,";.i end
34~ else FillChar(Screen, 4000,0);
{ﬁﬁ end;
) Scrn := Screen.Screen_Image;
if Screen_Mode then
AL begin
‘}* I1 := 1; gotoXY(1,1); Screen_Drav(Screen_HNode);
‘o Screen.Screen_Image := Scrn
§3¥ end
Lgn‘ else
_ begin
t?{ . for I:= 1 to 25 do
:%“ for J := 1 to 20 do
pk‘ Window_Data(I,J):= ’Empty’;
) . J = 1;

Str(scrnr, scrnr_str);
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File Neme: FORMDRAW.PAS (cont)

Temp_String := ‘Window’ * scrnr_str + ’.DTA’;

N assign(Windovs, Temp_String);

s& {91I-} reset(Windowe) ($I+};

o if IOresult <> O then

‘c‘e: begin

. revrite(Windovs);FillChar(Screen. Windov_Info, 160, 0)
end

- else vhile not eof(Windovs) do

3 begin :

o if Screen.Windov_Infof{Je#4-1] <> O then
for I:= 1 to Screen.Window_Infol{J#4-1] do
readln(¥Windovs, ¥indov_DatalJ, I1);

J 1= J + 1}
e end;
“Sx repeat
K3 Delete := False;
3$ scrn := Screen.Screen_Image;

gotoXY(1,25); write(’Windovw Number ? (0 to exit) ’);
read(Il);

Sg if I1 <> O then
& begin
:ﬁ : 12 := I1; I1 := Ileq4 - 3; gotoXY(20,12); 1
ﬁﬁ' Temp_Windov_Info := Screen.Windov_Info;
g if Screen.Windov_Infol(Il} <> O then
for I := 1 to Screen.Windov_Info{Il+2] do 4
B vith Screen do
f5 Display_Window(Windov_InfofI1l},
o Windov_InfolIl+1)+I-t,
g Windov_DatalI2,11);
&

Screen_Drav(Screen_Node) ;
. if Not(Delete) then
2 begin
Window_DatafI2,1] := *’; K := 1;
I := Screen.Windov_InfolI2#4-2];
o repeat
Windov_Datal{I2,K]1 := *’;
J := {(Screen.Windov_Info{I2#4-31 shl 1) - §;
L := J;
repeat
e Windov_DatalI2,K] := Window_Datal{I2, K] +
chriscrn(I, J1) «
- char{(scrn{I, J+11);
J = J + 2
until (scrn{I,J-2] in (186, 187,1881) and 1
(J-2 > L); !
I := 1+ 1; |
K := K + 1 i
until serni(I-1,J-2] = 188;
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File Name: FORMDRAW.PAS (cont)

Screen. ¥indov_Info(4+I2-1] := K - 1
end
end;
Entry Pt := 1;
for I := 1 to 40 do vith screen do
if Windov_Infol(4*I-1] <> O then
begin
Windov_Info(4¢I) := Entry_Pt;
Entry Pt := Windov_Infof{4#I-1] + Windov_Info{4+I]

end

until Il = O
end;
clrser;

vrite(’Save to File ? (Y/N) °);
read(Opt);
1f (Not (Screen_Node)) and (upcase(Opt) = ‘Y’) then
begin
revrite(¥Windovs);
for I := 1 to 25 do
if Screen.Windov_Infol4eI-1] <> O then
for J := 1 to Screen.VWindov_Infol(4+I-1] do
vriteln(Windovs, Windov_DatelI, J]);
close(Windovs);
Screen.Field_Positse(160] := 1
end;
if upcage(Opt) = 'Y’ then
begin
if Nev_Screen then
Seek(ForwFile,FileSize(ForwmFile))
elge
gseek(Forwfile, scrnr-1);
vrite(formfile,Screen)
end;
cloge(ForwFile);
clrecr
end. { Main Progrem }
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