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The objzciive of tnic project was ths dsveloprent of a computer
assicted ir"**uvvloﬂfl.manezaﬂent system and 155 iwplementation on &
Hewlebtt Pacrsrid EOOO/Acce:s Timeshar=d BASIC Level F computer systenm.
tially usable by trenti-gix
differznt schoclz of twenty-cix teachers each; at present it is
heavily uvcec ty six of the eight schools in high schocl district 214.
zct's rejor zcaievements lie in the arza c¢f softvars
development. Do implement thics peckagz, 1t was necessary to devise
software to pzrform functions which HP2000/BASIC was neither equipped
nor intendeﬁ to perforn.. Prime exemples of such scftwars are th
routines for expanding and.contrac:ing multiple-write-access
"rubber-band" files, slong with the priority I and II "locks" routines
which permit the five-~level inter-program communication necessary to
the manipulation of these files. This project is of a dynemic nasture;

for the package still continues to grow in both complexity and in

versatility of application.
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INTRODUCTICH

The purpose of this project was to create a computer assisted
jnstructicnal management system wﬁich would, in a given subject
areé, generate unique sets of practice problems for individual
students, store the correct answers to each practice sheezl,

permit the student to return after having worked the prcblems in

order to check his answers, store the scores in a permanent reccrd,

“and permit 2 teacher to access his/her permanent record of student

scores. The original goal was to be able to generate unigue sets

of practice problems in each of twenty-four chemistry skills (each

"eundamental

skill is referred to as a "fundamental® and is assigned a "f
number") for one teacher ,rwho could potentially have nire classes,
of which each class could potentially contain ninety-nine students.
The ranagement system, however, has proven to be quite dynamic.
Throughout three years of development, including school days,
" weekends, and summers, it has grown to the point where it can
now encompass twenty-six different schools, each one of which may
possess twenty-six teachers with classes as outlined above. 1In
addition, the management system now contains eieven "instructors'
options" which facilitate its use by faculty members, and although
the package presently céntains ﬁhirty-three fundamentals with which
to operate (twenty-five for chemistry, eight for general math), its
potential applications are unlimited. | |

The continual expansion of this package hés been possible only
because of the cyclical nature of the management system: demon-
strated by the .fact that'al} usefs are continually routed through

the programs MAIN (where it is confirmed that thé-inter-progrum

[
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common vsriables have beern assigned) and CIMSTR (where the user is
identified and then sent to the program which performs the
function which he/she desires). The importance of the fact that

all programs and program sequences return to MAIN upon the com-

pletion of their respective tasks cannot be overemphasized. If,
at any tire, a program is unable to return a user to MAIN, that user
is promptly logged off of (disconnected from) the computer; this

" preserves package security. There are four distinct levels of
package ﬁsage: that of student, instructor, administrator, and
programmer, Oﬁly.the programmer and, under certain conditions, an
.administrator are ever permitted to exit the MAIN-CHMSTR cycle in
order to gain direct access to package software. Thié security

is made complete with the inclﬁsion of the program ERROR. This
program monitors all other package programé and 1s immediately
activated upon the occurrence of an error anywhere within the
éycle of programs; it then analyzes and records the error ancé re-
turns the user to MAIN.

In order to implement this system, it was necessary to develop

software to perform functions which HP20C0/BASIC (in which this

o instructional package is written) was not intended nor équipped

:to ﬁerform. _The true achievements of. this package are those
- functions which the user nev;r sees. It is the development of
such software as that for expanding and shrinking "rubber-band"®
" files, along with the priority I and.II "locks™ routines which
permit the five-level inter-ﬁfogram communication necessary to

manipulating these files, which has made this package the success

it has proven to be.
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MATERTALS

The Instructional Package Management System was written and.
implemented on a Hewlett Packard 2000/Access Level F Timeshared
BASIC system with a uBKB Input/Output Processor, 6&KB System
Processor, both 15MB and SCMB Disc Drive Systems, two 16-Port
Multiplexers, and a 600 lpm line printer. Remote stations at
the variocus schools in the distriét consis£~of Teletype Model
33 and L3 terminals and Teleray CRT terminals. Communication
with the central system was accomplished through standard voice-
communication telephione lines, thirty-two 110/300 baud Acoustic

Modems, end thirty-two Data Access Arrangements.

NOTE ON MAYYER COF REFERENCE

When referring to the Appendices in the sections which follow,
the-following format will be used: (A.BB), (A.BB:#) or (A.BB:#-#),
. where "A" is the number of the Appendix, "BB" is a particular
section of an Appendix, "#" is a specific line number, and
"#-#" is a given spread.of"line numbers. Thus (2.02) would refer
the reader to Appendii 2,‘section 2, while (3.05:120) Qéuld refer
to Appendix 3, section 5, line 120, and (3.02: 200-230) would

refer to Appendix 3, section 2, lines 200 through 230.
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METHODS CT IMPLEMENTATICY

The purpose of this section is to givé the reader a working
knowledge of how the management system functions. It is intenced
to present an overview of the flow of programs which comprise the
package ar.d therefére makes extensive reference to Appendix 2: A
Sample Execution. Details of the functioning of iIndividual pro-
grams and rcutines ére presented in the section entitled "Methods
of Software Development.®

When a user first logs onto (connects with) account W1LO on

. the timeshare system.(2.01), he/she is routed through the systenm
library's TELLO progfam (2.C2) intc the program MAIN (2.03).

This program, recognizing that the user has just logged cn,
prints the package banner (announcements), if any, and then routes
the new user into the beginning of CEMSTR (2.CL) which prints =
'brief wélcome message. The program flow has_now reached the
pointvin CUMSTR known as the "return point"™ (2.05) at which the
~user is asked to enter some identifying information. At this
poipt the user heas several options. He/she may enter any of the
fbllbwing: #%%, CENTRAL, !, STOP, SAME, or a teacher's last
initial, ‘faxs® is used only by the programmer when he/she wishes
to exit the management system in oréer to gain access to the

‘

package software (2,39). After entering "™##:™ the user is_ésked
for a security che (2.40). If the correct code is entered (note
that the code does not print, this is ﬁecause the prdgram has
temporarily inhibited the I/0 Processor's echo function, thus
putting the I/0 Port in half-duplex mode), the user is granted

access to the system (2.11); if not, the user is logged off.
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"CE“T“AL" is entcred only by an administrator who wishes to
generate the dlStPlCt requests whlch have been stored during the
| day. The user is asked for an administrative code; if it'is inqor-
rect, the user is logged off. If a correct code is entered, the
program checks to see whether or not any requests are on file;
if no reguecsts are on file, the user is so Informed and logged off.
Ir réquests are on file, the administrgtor is granted access to the
package and is given instructions on how to generate the requests
on the remcte lineprinter using the program REMCTE,

1" is entered by an instructor who wishes to designate
'-him/herself a regular package user. After entering a.usage ccde
(if an incorrect code 1is enteréd, he/she is logged off), the
instructor is asked for his/her last initial and the initial of
his/her school. This initial pair ("3T" for example) is known as
the "teacher/school."™ The instructor is then asked for his/her
full name and a sequence of letters which is.to become his/her
instructors!' options access code. After-this information has
been entered, the initiélization program, SETUP, creates and
formats»all files necessafy-for'the functioning of the teacher/school
and then returns the user to MAIN. MAIN henceforth routes the user
bac& to the return point in CHMSTR _ S
L ; - Entering "sTOR" 1mmed1ate1y logs the user off
k IT ‘alliser enters a teacher's last initial] he/she is’ then -

 asked for his/her school's last initial (2.06) and his/heéer own . .

.

three initials (2.07). ST 1.:- “3at,ll“QQ;‘ s
“If & user enters ANE“ (2473), he/she is assigned .the same.

teacher/school and three initials as the previous user; if there
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Wwas no previous user, the current user is so informed and the

query is repeated.

After the‘teacher/schoei and three initiais of the user have
been entered, CHMSTR searches through the appropriate file to
‘establish'the user's identity, records another usage in the
package uszge file, and prints the user's name (2.08). The
program then checks the "cheatbox" file to see 1f tne user has
cheated. If the user is on file as having created, he/she is so
informed zrnd is forbidden further usage of the package; if t
user is nct on file, nhe/she is informed that everything Is "all
right" (2.093).

The user is now'asked.for a fundamental number (2.10). 1If
the user is a student, he/she may enter zero.or an integer from
one to ninety-nine, - If zero is entéred (2.1C), the user is routed
into CATLCG (2.11), a catalog of fundamentals is.printed, and
the user is returned to MAIN (2.12).

If an integer from one to ninety-nine is entered (2.1&), the
user is esked to enter P for a practice, C for a check, or R for a
reqﬁest (2.45). If a P is entered (2.15), the user is routed ;nto
}the approprlate fundamental program (1n this case, FUNDé), and a
uniqueé practice sheet is generated (2.16). The correct answers
ereuaSSigﬁed a sheet nuriber _ (printéd at the bottoi of theé sheet)
end ‘are stored in a file. The user is then routed into NOTICE
(2.17) which pfints the user's period number, a brief message, and
%ende the user back to MAIN (2.18). - .

If a C is entered (2,19), the user is routed into CHECK., This

program asks the user to enter his/her integer sheet number (2.20).
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After locating the correct answers, CHECK asks the student to enter
his/her answers (2.21). The user is then given a score (2.22) and
is routed into UPDATE where the score is recorded (2.24). Then the
usér is returned to MAIN. (2.25).

If an R is entered (2.26), a request that a practice sheet be
generated for the student by the instructor at a later time Is
stored in a file (2.27) and the user is returned to MAIN (2.28).

If the user is a teacher (2.29), he/she may perfcrm two other
functions, in addition to those usable by students. First, xhgn
requesting a cataleog (2.35), the teacher may generate an entire
list of 211 fundamentals, as may the student, btut with a listirg
of the instructors' opfions (fundamentals usable only bj teachers)
appended to the end, or the teacher may request a listing of only
the instructors' options (2.36)., After CATLOG has finished the
listing, the user is returned to MAIN (2.37).

Second, a teacher may request the use of one of the instructors'
options. This is done merely by enter its fundamental number (2.30).
If a student enters the number of an instructorsi option (any
number greater than nineﬁy—nine); he/she is forbidden access to
them. If an instructor request the use of one, he/she.is asked to
enter his/her access code (2.31). If the code is incorrect, access
is not granted; if it is correct, the user is routed into the
sppropriate program (2.32). Upon completion of the instructérs'
option, the user is returned to MAIN (2.37). The functions of the

various instructors' options are detailed in Appendix 1: The

Instructors' Options,
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METHONS €7 SOPTUARTE DEVETQOPMENT

Part I: Tne I.D. Numbrer

ﬁvery student and every teacher who use the management system

are répresented by an I.D. number. Each I.D. number contains

sufficient information tc preserve the uniqueness of each user.

An I.D. nurter contains: period number, line in gradebcox on
which student appears,band the user's teacher/schcol., Since
szooo}EAsxc allows for only six significant figures, it is
necessary to encode this information. All I.D. numbers ccnform

to the folliowing format: A.BBCC x 1ODD where A, B, C, and D are
decimal digits. A=period numbér>(1-9,'o for teachers).

BB=1line ¢n page for that period in teacher's gradebook on which
student's name appears (01-99, 00 for teachers).

CC=ASCII numeric equivalent of séhool's initial (65-90).

D5=ASCII numeric equivalent of teacher's last initial minus

. sixty-four (01-26). It is necessary to subtract sixty-four frcm

| the~exponent because the largest number thch HP2CCO/BASIC can
accommddéve'is‘1;701H1E+38. In order to decode an I.D. number

it is»necessary to perform a serie; of arithmetic funcfions upon
}té.fhese functions are exhibited in (3.12:f920-1980). Upon
complgtion of this routine, 12=1 if the I.D. represents an:
instructor, L2=0 if the I.D. represents a student, T$=teacher's

- last initial, and T1$=school}s initial. The purpose of (3.12:1940)
is fo eliminate errors in binary conversion through conversion to-
a éharacter string. It should also bé noted that, in HP2000/BASIC,

: LOG(X) is the natural logarithm function, not the common logarithm,
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and that it is thus neces:cary to divide LOG(X) by 2.30259 (LoGg(10))

in order o arrive at the cormon logarithm of X.

Part II: The Uzaze Rcutine

Each time a user is recognized by the package, whether 1t be
through entering a teacher/school and three initials, through

entering "SAME" or through remote generation cf practice sheets,

the "initial acceptance counter™ for that day is incremented
This is accomplished by the routine that appears in (3.C2:8€C-1180),
This routine operates on the file USAGE; this file consists of two
partitions of three records each. Each of the two partitions
contains zs its first item a number representing a year; the
féllowing 366 items are initial acceptance counters for‘each day

in that yeer. 1In this way 1t is possible to keep track of total
package usage over a two jear pericd (this is necessary because the
school yesr extends over parts of two calendar yéars). Partition~
orie (p1)_contains tke previous yéar, partition two (p2) contains

the curren* year. At the end of each year p1 1s destroyed, p2 is

moved into p%1, and p2 is destroyed. An. operative diagram follows.

,Let5ly=last year, 1et'lly=£wo years ago, let oy=any other year.
~ What is"in p1? |
L pi=ly
increment today in p2
sy o
clear pi o -

clear p2
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increment‘today in p2
pi=11ly |
what is in p2?
p2=oy
clear p?
"clear p2
increment today in p2
p2=ly
move p2 into p1
clear p2
increment today in p2
end |

End'

Part III: SOIXIT: TInter-Procram Ccrmmon Variables

In transferring from one program to another throughout the
package, it 1s necessary to communicate certain values to the
new progran. These values are presented in the COM statement in
_(3,06:10). 16=I.D. number of current usér; NO$(80)=én eighty-
_phéfacter étring which contains the name of the current usér;
,.F9=np@ber of the fundamentai'currently being accessed; Xb=number
of . current series being followed: C=PSEUDO, 100=Normal,
'200=MASLPR, 3C0=MASFND, uOQ=RNDFND; Yé=Used only by CHECK and
UPDATE, it communicétes the user's score, in other progréms it
is mérely a placeholder; 0035(11)=an eleven character string which

contains the name of the program currently running; E(3)=a three-
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item subscripted variable containing pertinent error data:
E(1)=type of last error, E(2)=line of last error, E(3)=last file
to have been accessed at time of last error. |
This CCM statement appears at the beginning of all package
programs. The entire routine (3.06) appears in some form at the

beginning of all fundamental programs. To bulld a fundamental I

oa

0}

is merely necessary to fill in the REM statements, append the

-

J
progranm body which contains the instructions for generating the

questions, anéd then append SOTERM (3.07).

Part IV: SCTERM: PRurheroBsasrd Filles

Due to the fact that all HPZ2000/BASIC files are of a
fixed length, it was necessarj to create routines to simulate
variable-length or "rubber-band" files, These files pericdically
destroy_and re-create themselves at different lengths as they4
£i111 up or are emptied out. . Another problem arises, however, in
that a program cannot maintain control over a file which does not
exist; thus it was necessary.fo create routines to accomplish that
which HP2CO0CO/BASIC was not intended to do. Programs in the
management system are in éonstant communication with each other
about.the states of their réspective files. These programs
communicate on five different levels: through COM variables,
through the data contained in files, through determining whether
or not a file exists, through determining whether or not a file
is assigned with a write restriction (WR), and through

| determining whether or not a file is locked. Programs are allowed
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to respord to the actions of other programs through the use of the
SYSTEY P,"PAU-#" statement. This statement produces a pause of

# seconds in the System Processor; it does nét, however, cause g
pause in the I/0 Processor, thus preventing a noticeable delay.
This programmatic intercormunication takes place through what are
known as locks routines., There are two priorities of locks rcutines,
priority I naving the ability to take files away from priority II,

A sample priority II locks routine is (2.07:80C0-815C). An operstive
diggram of this routine follows.

Let Attempt=1

01 Can file be assigned with WR?

file in use by another priority II locks routine

02 . . close file
03 pause for € seconds
Jump to 01 '

file does not currently exist
oL  pause for 2 seconds
increment Attempt

- Is Attempt greater than 107

yes
. iInform user that file is missing
stop | '
no
| ~Jump to 01

end

file successfully assigned with WR
attempt to lock file until successful
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05 pause for 2 seconds

Can file be locked again?

'

06 , yes
| | | jump to 02
o7 | no
proceed to access file

end

End

The pause in 03 allows the other priority II locks rcutine which
is acéeési:g the file to complete its task. The pause in 04
provides time for a priority I'locks routiﬁe, if one hreaprens %o
be accessing the file, to re-create tﬁe file, The pause in 0%
allows time for a priority I locks routine to take the file away
;from the priority II locks routine. It does this by unlocxking the
file which the priority II locks routine had previously locked.
If, in 06, the priority II locks routine is able to lock the file
again, it realizes that a priority I locks routine has just told
it to release its file. If, in 07, it is unable to iock the file
again, .it acknowledges that no priority I locks routine wishes to
use  the file and proceeds with its own accessing.

Now that SOTERM has "permission" to use the file, it
proceeds to dump its data into the file. If it all fits, the
- user is returned to MAIN., If, however, the file becomeé full,
SOTERM must expand it. This entails a priority I locks routine as

shown in (3,07:8,80-9060). Here is an operative diagram.

Let Main be the data st&rage file, let L=length of Main
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clear incorpletely stored data from Main
01 Can Dummy be created at length=L+1?
Dummy already exists
purge Dummy
jump to 01
there is no space to create Dummy
inform user that there is insufficient space
stop
Dummy successfully created
02 : Can Buffer be created at length=L?
Buffer already exists
purge Buffer
jump to 02
there is no space to create Buffer
. - : , purge Dummy ~. ‘f4“
| :gnform user that there is insufficient space
stop
Buffer successfully created
“'?ssign Buffer
"'COpy Main into Buffer
03 . _V" | | ~ close Main
t Can Main be purged?
no, file in use by another
assign Maiﬂ
1!unlock until successful
’.,°h i | ' '_~‘.’ ‘pause for 1 second

Jump to 03
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06

to dump data again

end

End
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yes, Main successfully purged
purge Dummy
create Main at length=L#1
assign Main
give Main pfivate status
give Main multiple-write status
_Can Main be assigned with WRT
| no, in use by another
assign Main
unlock until succes:
‘ | _ _ pause éecohd
jump to 05
yes
copy Buffer to Mairm.
close Buffer
purge Buffer

go back and try -

‘end

end

The pauses_in O} and 06 allow the priority II locks routine'which

is trying to use the file time enough to realize that it nmust

reclease its file to the priority I locks routine. Dummy determines

whether the new Main will fit on the disc; Buffer stores Main's

data while it is-being expanded.
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Part V: 7Tre Cheatbox

A simplified version of the checking process for fundamental

practice sheets runs as follows: the correct answers are located,

the student!s answers are compared, a score is generated, the
correct answers are erased, the score 1is storéd. It seems that
certain students discovered, early in the history of the packsage,
that they could, in checking their praéticé sheets, type in all
wrong answers, receive the correct answers from the computer, ’
disconnect from the computer before it had erased the correct
answers, log back on to the computer, and type in the correct
‘answers walich the computer had given them.

Twoﬂfunctions have béen incorporated to prevent this.
Immediafely after locating a student's correct answers (2.20),
CHECK stores the student's I.D,_number iﬁ a file known as the
cheatbox"™ and then changes the sheet number in the file with the
correcﬁ answers into a non-intéger by adding .5 to it. The sheet
:-cannot be accessed again beéause a user cannot enter a non-integer
_for a sheet number. The student's I.D. number remains in the
cheatbox until he has completed checking his/her entire. sheet;
after completion, the I.D. number is removed‘(éi23). If the._student
discohnects from the computer at any time during the checking process,
his/her I.D. remains in the cheatbox, and the student will not be
allowed to use the package (for CHMSTR will not grant him/her
access) until the instructor removes the I.D. from‘the cheatbox.

Instructors are never put in the cheatbox; as they would be unable

to remove themselves from it once they had been put in. The
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routine which puts users into the cheatbox is shown in (3.09:

‘1510-1670). That which removes them is at (3.09:2420-2700).

Part VI: Input Comparison Modes

The first item in each data storage file for correct answers
is a numter which tells how many questions there are for that
fundamental., There are varicus coding proceedures which may be
performed upon this number which will affect how the user's
answers anc the correct answers will be.compared by CHECK. If
‘this nuﬁber, ¥nown as Q9, is negative, this means that there are
varying numbers of queétions for each sheet for the fundamental.
Therefore there wiil be a separate 29 at the beginning of each set
of correct answers.. The routine which processes this is located
at (3.09:1220-15C0).

| All alphabetic responses and answers are automatically
upshiftéd from lower case, but all blank spaces will also be
strippe& from all answers (both those entered by the user and
those on file) #f Q9 has a .71 added to it. The routine for
processing this is at (3.09:2810-2870).

. - A1l numeric responses-are accurate to six significaht_figﬁres,
_But all answehs will be rounded to two significant figures if
Q9‘ha§ a .2 added to it. Numeric responses will also be granted
& plus or minus 1 error margin in the least significant figure if
8 .01 is added to Q9. The two significant figure routine is at

\V\"(3.09;2T1O-2800), and the error margin routine is at (3.09:1880-1930).
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Part VII: OQutput Formattin~ fer Correct Answers

When CHECK prints out the correct answer to.a numeric problem,

it is desirsble to have it print out in standard numeric format,

not in expzornential notation. Unfortunately, HP2COC/BASIC

automatically shifts into exponential rnotation whenever a number

exceeds 533397 or becomes smaller than .,00CCO1. Thus, a nunmber

In cocrder to overconme

000 would print as 2.E+07.

O

such as 22C0

this difficulty, it was necessary to develop the routine shewn

at (3.02:1£5C-1900,1940-216C). This routine operates as followus,

8
K
o
()
3
O
"'_)

Let A=correct answer, let US=" o', 1let L=lcg(azs(2))=the

.
- -

digits to the left of the deciﬁal point in A minus cne.
if A does not equal zero then
let A equal the absolute value of A
put A in U$ and move the decimal point to the extreme -
|  1eft of the character string .
endif
if A is less than zero then
print a negative sign
endif |
5} if 141 is greater than zero then
let characterposition=2
01 if there is a character in U$(characterposition) then
printithe character |
else
print a zero
endif .

Increment characterposition
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if characterposition is less than or equal to L+2 then
ﬁmpfoo1 |
endif
.endif
i1f there remain any characters in U$ which have not been printed then
print a decimal point
iif -(L+1) is greater than or equal tq cne then
let zerocounﬁ =1
c2 _ ' print a zero
incfement zerocount
if zerocount is less than or equal to -(L+1) then
jump to 02
endif
endif
endif

stop

Part VIII: Sheet Erasure and Sccore Reccrding

The only éoncessidn which HPZ2000/BASIC makes for changing data
itéms in the middle of a file is the UPDATE.#F statement. With
this stateﬁent it is only possible to change the value of a
particular data item; its type cannot be changed, neither can its
length, nor can\it be erased completely. Attempting to PRINT #F in
the middle of a file succeeds in changing data items, but it
erases ail the contents of the record directly after where the
PRiNT #F took place. Thus, in order to remove answer sets from the

middle of files.and to insert scores into the middle of files, it

[N
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‘waé neceszery to devise the "double-file" technique. This process
operates as follows, where % represent the'file pointer. Suppose
we have a file that looks like this: #item?,item2,item3,iteml,
item5,end-cf-file. We wish to remove item2 and item3 from the
file without disturbing the remaining contents. First, we assign
the same file to two different locations In the user workspace
(3.11:800-1020), location #1 and location #2. We now have a
double-File which looks like this:

#1: witemt,item2,item3,iteml,itemS,eof

#a: 1te 1,item2,item3,iterl;,item5,e0f

Ve now tab past the items to be removed in file #2 (3.41:1030-122C)
#1: *item1,item2,item3,itemﬂ,itemS,eof

fflo: item1,item2,item3,siteml,itemS,eof

We now tab o the items to be removed in file #1 (3.11:470-500):

#1: iteml,*item2,item3,iteml,item5,eof
#o: itém1,item2,item3,%itemu,itemS,eof
- We now copy file #2 into file #1, starting from the current
positions of their respective pointers (3.11:1270-1360):
#1: iteh1,itemu,item5,*gofl
#2: iteml,item2,item3,iteml,itemS,*eof
"We now, finally, close file #2 (3.11:560) and dump file #1 back
onto the disc (3.11:570). Wé are left with:
K iEn *ifem1,itemu,item5,eof S .
For inserting items.into. the.middlé of files, the process is
just the reverse (3.11:1720- 2060). L

. Now that UPDATE (3. 11) has removed the practice sheet from

the file, it must check to see if the remalning empty space
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.

‘amounts tc a full record or more (3.11:520-5€0) ; it does this

by attempting to read the next record. If an end-of-file con-
dition occurs, there is no empty record; if the read is successful,
the extra record must be removed. The shrinking routine fcr
rubber-band files (3.11:137C-1710) operates in much the same manner
a5 does the expansion routine mentioned eazrlier (in part IV). In
fact, 1t uses the same priority IAlocké routine. The conly differ-
ences are: 1)no Dummy is created since there it no need to check
for adeguate contiguous disc space since the new file will fit in
the same space as did the old file, and 2)the Buffer is created at

length=L-1 instead of L since the final record of Main is empty .

and does not need to be put into temporary storage.



VI'Hl§T Zina

PAGE 22

DISCUSSZCY

The very fact that this packagé continues to be used and

continuesz to grow indicates to me that it

has teen a success,
This paczage is currently used by many teachers throughout
district 21} as illustrated by the user list in (2.33).

Pleasc note that the teacher/schocls BT and JT are merely

used for demonstraticn and testing purposes and do not represent
any regular classes., - The continued popularity of this management

system with both students and teachers is also exhibited by the

usage report in (2.38).

In addition to the programs presented herein, there are also
vérioUs maintenance programs used in testing, ahalyzing, and
expanding the package. These may be seen on the catalog (3.26).

As stated before, this 1s not a static project; this is a
- dynamic system., It is constantly growing. At present I am
planning to move the instructors' options froﬁ the 100 series of
 fundamentals to the 1000 series of fundamentals. This wili allow
999 fundamental programs for students, instead of the current 99.
I am also in the process 6f revising CATLOG so that all of the data
which is now in PRiNT statements will be stored in a file. This
will allow any user to request a selecﬁive catalog when they ask
for fundamental zero; so that instead of listing all (potentially
| 999) of the fundamentals available, a user may request a.listing
for a single subject area. In the realm of subject areas, it must
be emphasized that this system is applicable to any area of study.

The fact that it was first applied to chemistry holds no sig-
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nificance. In fact, additional math programs are in the planning

stage (these in the area of algebra and trigonometry), and an
entire series of English programs are well into the programming -
staze.

It is to its great flexibility that the Instructicnal Package
Management System owes its popularity and succesg, and this .

flexibility Is due to the fact that it overcomes the formidable

limitations placed upon it by the creators of HPZ20CO/BASIC through

highly advanced software development,
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APPENDIX I: The Instructors' Options

This appendix presents the functions of the various
instructcrs! options listed in (2.36). Each section of this
appendix iz prefaced by the name of the program, the position of

its liéting in Appendix 3, and its fundamental number as designated

in the instructors' options catalog (2.3€).

1.01 o MASFND (3.12) Fundamental #1CC

This program provides the teacher with the ability tc
generaté z sequential series of practice sheets at one sitting,
rather than typing in a student's teacher/schcol, three initials, .
and desired fundamental number, waiting fof the sheet” to print
qut, typing in the teacher/school, three initials, and funcdamental
numter fcr the second sheet, etc. A "sequential series™ of sheets
con;ists of a given spread of fundamentals (perhaps fundamentals

four through seven) for each of a given spread of students (perhaps

students 1;01 through [.99).

The program first requests the teacher to enter the beginning
and ending fundamental numbers of the spread desiréd.  He/she 1is
thén asked for the beginniﬁg and ending spréad Qf I;D. numbers for
_;fhe desired students. Note that these I.D. numbers are not the
.same~és those discussed in "Methods of Softwafe Developmeht, Part I."
.The'teacher is never made éware of the complexity of the system's
identification proc'edure;. To the teacher, an I.D. number consists
merely of the A.BB part, where A is the period number-of the
student's class and BB is the number of the line in the teacher's

gradebook on which the student's name appears.
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After having been provided with the fundamental spread and the

I.D. spread, MASFID locates the desired student in the class-list
file and channels the user into the appropriate fundamental pro;
‘gram. The fundamental program then genérates a practice sheet for
the desired student, stores the correét answers, and routes the
teacher into NOTICE (2.08). ©NOTICE immediately recognizes that

the user is in the midst of a MASFND series (designated series 300),
and instead of printing a brief message and returning the user tc
MAIN, as it does for normal series 100 users, it routes the user
back to a return point (3.12:74C) in MASFND. MASFND now moves the
paper in the printer to top-of-form. Since HP20CC/BASIC coes not
provicde any functions for paginating términals, MASFND-must cal-

. culate (3;12:990u11h0)‘the propér number of blank lines to print
usihg information supplied from DATA statements (3.12:850-38C)

and a spare COM variable (3.12:20) which was assigned a valué by
the previous fundamental program. MASFND now proceeds to the

next fundamental number, When.it has exhausted the entire spread
of fundamenta}s for the current student, MASFND resets its
fundamental counter and proceeds to the next student. When all
fundamentsls for all studenfs have been generated, the program
Qpetufns the user to MAIN., If, at any time duriﬁg the fundamental
 pf6ce§sing, MASFND is unable.to locate a student I.D. in the
claés-liét file or is unable to locate a given fundamental program,
it merely proceeds to the next practice sheet without interrupting

the normsal pagination. Each practice sheet which 1s successfully

generated is recorded in the usage file as another set of

accepted initials.
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1.02 LDINTL (3.13) Fundamental #101

This program is used to manipulate a teacher's class-list
file, which is named INTLts where "ts" represents the teacher/-
school initial pair. - LDiNTL provides several options to the user
(3.13:112-%19). By responding to the program's request for a
cormand, a teacher may perform any of the following functions.

“"Help" merely prints instructions detailing the operaticn
of the various functions; the user is then asked for another cormand.

"Reload"‘ie used to erase and completely re-enter a teacher's
_class-lla,, because of the severity of this optiorn, the user isl
allowed to abort its functioning by responcding "nc"™ to the pro-
gram's query are you sure that you want to do this?%, If the
- teacher proceeds ﬁith the option; the class=-1list file 1is cleared,
and the teacher is asked to enter his/har full rame and three
-initials which are then stored in the file. The teacher is then
asked for the number of the period which he/she now wisﬁes to
loaa. Following the teacher's response, LDINTL prints- out a h
sﬁudent I.D. number in the form A.01. The teacher is then asked
to enter that student's three initials and full name; if no -
student is listed on thaffline.ih the teachef}e gradebook, he/she
e.herely enters #i#, LDINTL then responds with a request for data

on eﬁudent‘A.OZ. This continues until A.99 is reached or the
teacher types "quit.®™ At that time the teacher is asked for a
new command, ' | | o |
L ®List"™ is used to list a teacher s class-list file. After

enterinb the numbers of the periods at which the teacher wishes
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;ﬁe listing to begin and to end, the user is provided with a
printout of the initials, I.D. numbers (in the form A.3B), and
full names of all of the §tudents within the requested spread. .
The teacher is then asked to enter another commard.
“Add" is used to either add a new class period to the file or

to add tc an already existing class period. The teacher is first
~ asked to enter the number of the class pericd desired. If it
does not exist, the teacher proceeds to load it according to the
proc e dure already‘outlined under the "Reload™ command, If scme
students are glready on file for that hour, the teacher has fwo
options. HYe/she may either erase the already stored students and
reload the entire period, in ﬁhich case the period is erased and
.ioading proceeds as under "Reload," or he/she may elect to preserve
the already stored students and begin loading from the first
_ _available I.D. number, in this case loading takes place as under
‘-_"Reload"rwith the exception that the 16ading does not start with

" A.01. After the teacher types "quit," hé/she;is asked to enter

‘another command. - 7 L
, “Deleteﬁ-is used to remove a student from the class-list.
. The teacher is asked to enter the I.D. number (in thé.fgrm A.BB) of
thé‘student to be deleted. The initials of that student are then
-~ replaced by "##:" and the name by " %" in the class-list file.
" The purpose of changing the initialsAand name, as opposed to
l removing the student entirely, is to permit the teacher to entér
» data for a differént student with the same I.D. number at a future
data, should a new student appear on the same line of the teacher's

gradebook,~ This insertion of a new student can be accomplished

- . Ll .
e . . °
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through uce of the "Correct™ command detailed below. After the

teacher types "quit"™ for an I.D. number, he/she is asked for

another ccrmmand.

"Correct™ is used to change the three initials and name cf a
student whose I.D. number has already been assigned. After entering
the I.D. rumber (in the form A.BEB) of the student to be changed,

the teacher is asked to enter the new three initials and new full

- “ /at
T ne/sne

name. Wzen the teacher types "quit"™ for an I.D. numbter,

is asked to en‘er a new command.

"Dupiicates™ performs a duplicate search on the class-list

. /_

/

'3

file. Since all users are identified by means of their teache
school and three initials, it is imperative that no two individuals
in the same teacher/school claés-list file possess the same three |
initials.. This command informs the teacher of any such duplicates
S0 that he/she can change the initials of one of the individuals
using the "Correct™ command detailed above. This is commonly

. done by changing the middle initial of one of the individuals
to-an."X;" After the duplicate search is completed, the user is
asked for another command.

Stop" returns the user to MAIN.

7 1.03 ~ OUTPUT (3.1L4) Fundamental #102

' This program is used for accessing the scores which have
K been stored for checked practice sheets. It will print oﬁt
the scores for each student for a maximum of twenty=-four
fundamentals (twenty-four. scores are all that will fit on a

sheet of paper). The teacher is first offer od the option of
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listihg gcores for a coﬁtiguous sﬁread of fundamentals, in which
case he/she is askea to enter beginning and ending fundamental
numbers, or scores for a group of selected fundamentals, in which
case the teacher 1s asked to enter a list of up to twenty-four
fundamental numbers, one at a time, terminating the list by

typing a zero. This teacher is next offered the selection of the

maximum-grezdes-only option. Normally OUTPUT lists all scores
-received by each student for the fundamentals desired; I1f this
option isAselected, however, OUTPUT will print only the highest
score received by each student on each fundamental.

The teacher is now asked if he/she wishes to 1list gnly
selected individual students, If not, the teacher is asked to
enter‘the'beginning and ending period numbers for the listing.
The listing then proceeds: each student's I.D. number, three
initials, and full name are printed first; then the scores are
v printed'in evenly-spaced columns. Only those students are listed

" Wwho have at least one score recorded for at least one of the

desired funcdamentals, if no score is on file fér a particular
fundamental, an ™ % " is ﬁfinted.

- If the teacher;selects thé option of iisting indi?iéual
studénts, he/she is asked to enter the "code" for the desired
.:'studgnﬁ. The code consists of the first letter of the student's
':Vfirst name followed by the first two letters of his/her last
name (for Craig Bina the code would be CBI). This code is entered
rather than the student's three initials because i£ is far more

likely that a teacher will remember & student's first and last

names (or be able to locate them in his gradebook) than the
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‘”student's three initials. Since theére is no restriction on
students having identical codes, it is quite possible that OUTPUT
will loca*e a student who is not the one desired by the teacher.
When OUTPUT locates a student with the appropriate code, it prints
the student's I.D. number, three initials, ahd full name. The
teacher Is then asked if OUTPUT hras found the correct student.

If the reply is "no," the program continues its search until it
finds a student with the apprcpriate code to whom the teacher re-
sponds with a "yes." If the reply is "yes," the student's scores’
are printed out as detailed in the preceding paragraph.A'After

.completicn of the score printing, fhelteacher is askgd for another
code., This process contihues until the teacher presses only the
RETURN key instead of entering a code.

~When al} scores have been printed out for the requested

. spread of periods or, in the case of individual printouts, the

teacher has pressed RETURN instead of entering a code, the user

is'returned to MAIN.

1,04 REMARK (3.15) Fundamental #103

This pfbgram allows feachefs tb leave and receive messages
'~% for.and from one another. 'In REMARK's current state, teachers
Tmay'leave messages for any teacher/school, but as noted in (3.15:110),
by chahging (3.15:100) from ®U=1" to "U=0" one may prohibit
teﬁchers from leaving messagés for any teacher/school other than
~ that one which has been designated "the Authorities.™ The

Authorities consist of those individuals who possess programmer-

e
LN . . . . s - -
* . et e - I T - —t
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level access to the péckage and who are responsible for the
maintenarce of the'package; the Authorities, of course, can
always send messages to any teacher/school, regafdless of the
value of the variable "U." |

- REMARX first prinfs 6ut all messages addressed to the
teaqher/Sﬂhool representing the current user; as each message
is printed, it ié erased from the message-storage file (MESSAQR).
Each message is prefaced by the name and teacher/school of the
teacher wro ieft the message and the date on which the message was
left. The user is then informed of which teacher/school currentiy
-represents the Authcrities, and he/she is given to option of
obtaining a list of thé names and teacher/schools of 2all teachers
who have been-designated permanent users. The user is then
givén'the cpportunity to leave a message for the teacher/school of
his/ﬁer choice, Méssages may consist of any number of lines of up
to 255 characters each. To terminate a meséage, the user merely
presses the RETURN_key instead of entering another message line.
At the conclusion of a message, the teacher is given the oppor-
tunity to leave another meséage for another teacher/sphool. This

process continues until the teacher declines to leave a message;

at this time the user is returned tc MAIN.

'.1;65 ~ ERASE (3.16) Fundamental #iol

- This program is used to remove from the package's data
Stérage files the ‘correct answers for any practice sheets which

will no longer be needed by the teacher's classes., The teacher
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is asked to enter beginning and'ending fundamental numbers and
beginning and ending I.D. numbers’ (in the form A.BB). Then
ERASE removes all practice sheet answers for all I.D. nunbers
within the desired spread for the user's teacher/school from
the data storage files for all éf the fundamental§ within the
desired spread.

The teacher is then given the option of removing all data

files of 211 types for his/her teacher/school from the management
. o

TS 14
- wid

0]

system. If he/she declines, he/she is returned to MAIIN.

:j .

C

}Jo

user acceptis, he/she is given a chance to abort his/her decis
through £he program's query of "are you sure that you want to do
this??. I7 the teacher chooses to continue, ERASE destrcys all
; data files connected with the user's teacher/school from.the

. package, and it also removes evidence of the teacher/school's
existence from all general data storage files. Thus, the

| téacher/school has been effectively removed ffom the sysfem;
1  all is as if the teacher/school had never existed, except for the
immutable record of the number of usages stored in the usage record
- file. The teacher is sﬁbsequently logged off.. .
1,06 _ RNDFND (3. 1'7) Fundamental #105
.. . This program generates the fuﬁdamental requests thch were
‘stored in the file BNDMts (where "ts" represents the teacher/school
initial peir) whenever a user typed "R" for a request in CHMSTR (see
®"Methods of Implementation," page 7,.péragraph 1). RNDFND gives
the teacher three opiions, ‘He/she may select option 1, in which

case only the student-stored requests are generated. He/she may
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select option 2, in which éasé‘the user may add to the student
requests tefore geﬁerating them., Or he/she‘may select option 2,
which clears all of the student'requests, allows the teacher tc
enter his/her own requests, and then generates the newly-entered
requests, Option 3 allows the user to abort i; by asking "are jou
sure that j;ou wan:t to do this?",

A teacher enters a requesf by typing the three initials of
of the student for whom the practice sheet is teing generated
followed‘by the number cf the desired fundamental (thus a reques*
fer a fundamental seven practice sheet for Craig R. Bina would te
‘entered ty typing "CREB7T"). When the teacher is finished entering
2ll of his/her requests, he/she types "complete."

Practice sheet generation in RNDFND taxkes place in ruch the
same manner 8s it does in MASFND (1.01), but NOTICE (3.08)
recognizes the user as being in a number 4CC series and returns
the teacher to a return point (3.17:800) in RNDFND, instead of
to MASFND. Pagination takes piace in the same manner and each
sheet which is generated is recorded as a set of acéepted initials
in the usége record file, After all requests have been processad,

the request storage file is cleared and the user returned to MAIXN.

- 1;07 . LGLIZE (3.18) ~ Fundamental #106

: :This program is used to "legalize™ students who have been
forbidden access to the package through the workings of the
cheatbox system (see Miethods of Software Development,™ part V).

It provides the teacher with four different functions.
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The teacher is given the option of entering a beginning and

an ending fundamental number. The program then lists the

identities of "and the correct answers for all incompletely
checked practice sheets (those which have had .5 added to their
sheet nurbers) for the user's teacher/school
Next, the teacher is given the optlion of listing all of the
cheatbox occupants from his/her teacher/school along with the
numbers of the fundamentals upon which they attempted to cheat.
Then thesteacher is given the option of altering the status

of incomplete practice sheets. If the sheet was inconpletely checked
-due to an unintentional, accidental d*sconnection, tbe teacher may
chose to "revive" the sheet; reviving a sheet returns the sheet
number to integer status, thus making the sheet accessible in the
future. The teacher may otherwise choose to "destroy™ the sheet;
this choice removes a sheet from the file, thus making it forever
| inaccessitle. A status alteration réduest is‘made by entering

the three initials of the student to whom the sheet belongs,
followed by a letter signifying the alteration to be made (R for
revive, D for destroy), followed by the fundamental number, '
| " followed by a comma, foilowed by the sheet number (thus, a request

. to revlve'sheet #2 for fundanental 16 for Craig R. Bina would be
made by typing CRBR16,2)., The teacher must enter "stop™ for a

. request when he/she is done with all alterations..u. -
‘Finally the teacher is glven the option of removing
1 students from the cheatbox, thus alIOW1ng them to use the package

once again. A request to remove a student from the cheatbox is

made by typing the three initials of the student followed by the
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number ¢f the fundamedtal dn which the student attempted to cheat
(thﬁs, to remove Craig R. Bina from the cheatbox for fundamental
.number 5, the teacher would type CRB5). The teacher must enter
"stpp" for a request when he/she is finished removing students
from fhe cheatbox.

After the teacher has been given the opticn to perform all four

of these functions, he/she is returned to MAIN.
, .

1.08 ‘ REPORT (3.19) Fundamental #107

This program is used to view the usage record file which
records the total number of initial sets which were accepted
each day over a tgo-year span. The user first enters a beginning
report date (month,date,year), followed by an ending repért date.
REPORT then prints out each date which falls within the desired
spread, fcllowed by the usagé count for that daﬁ. When ali days
within the given spread have been listed, a total usage.couné

for the entire desired time period is printed.‘ The teacher is

then returned to MAIN.

1,09  INSERT (3.20) Fundamental #108

_ 1 ShoA1da teacher, for any feason, fihd it necessary to grade
a'fundamental practice sheet by hand, he/she may use this program
to record the score in the score storage file (RECRts, where "ts"
represents the user's teachef/school initial pair). The teacher
1s first asked to enter the I.D. number (in the form A.BB) of the

student whose score 15 to be stored. He/she then enters the
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number of the fundamental for which the score was received.

Finally, the teacher is asked to enter the actual score received

by the student, as a percentage. INSERT then routes the user into

UPDATE (2.11) which records the score and returns the user to
INSERT. The teacher may now enter another I.D. number. This
process continues until the teacher enters -1 for an I.D. nunbver,

at which time he/she is returned to MAIN.

1.10 MASLPR (3.21) Fundamental #109

This program is used to request sequential fundamental
generation at a remote loaction. The method of entering requests
for MASLPR is exactly the same as that for MASFND (1.01). The
teacher is asked to enter beginning and ending fundsmental
~numbers, anq beginning and ending I.D. numbters. This request
is tﬁen stored in the file RQUEST. After each‘fequest, the user
is askéd if he/she would like to file another request. If the
response is "yes,"™ the process is repeated; if it is "™no," the
user is returned to MAIN, |

| ,Lafer in the evening, Central Administration-uses the

program REMOTE (3.25) to generate the requests on the district's
6Q0 line-pér-minute lineprinter; the printouts_are distributed

" to the various schools via intradistrict mail and placed in the
"appropriate teachers' mailboxes the next morming. REMOTE's
functioning is almost exactly identical to that of MASFND (1.01).
Notable exceptions are: REMO&E prints a header sheet at the start
of cach request which instructs Central where to send the printout;

The paginstion and print format are directed toward a lineprinter
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FASCII-file device (which dées have provisions for a top-of-form
function); a routine is interwoven with the normal funétioning of
REMOTE which provides for detection of an out-of-paper conditicn
on the 1ineprintef (HP20CO/BASIC provides no such function); the

requests stored in RQUEST are sequentialiy erased as each cne 1is
completed; YOTICE (3.08) recognizes that the user is in a number
200 series (the MASLPR series) and returns the user to the

return point (3.25:81C) in REMOTE, rather than to MAIN. After all

requests hare been generated, the administrator is logged off.

1,11 CHGACC (3.22) Fundamental #110

- This program allows a teacher to alter his instructors'
o?tions access code (stored in the file ACCESS), sbould'he/she
feel the need to increase his/her seéurity. Since the teacher
needs to xnow the old access code in order to gain access to this
instructors! option, the program merely asks the u?er fof the new

access code, which is then substituted for the old one. The

user is then returned to MAIN.

1.12 - -~ PSEUDO (3.24) Maintenance Program
‘ ?SEUDO is not truly én'insfructors' option; it is a program
used to simulate being routed from another package program.
It accompiishes this by initializing the first four COM variables
(1.D. number, name, fundamentél number, series number); the

values of the first three are entered by the user; the fourth is

sot to zero. It is a maintenance program, and as such it is usable
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‘only by the programmer, but it performs a special function when used
in conjunction witﬁ LGLIZE (1.07). When LGLIZE is activated in

the normal package séquénce, the fundamental number is set egual

to 106. In the program itself, a teacher may only 1list and alter
those incomplete practice sheets and those cheatbox bccupants who
are of his/her teacher/schocl. If the progfammer uses PSEUDC o

1y
“ -

set the fundamental number to zero, however, and has PSEUDO rc

ct
o

him/her iInto LGLIZE, LGLIZE will 1list and alter zil iInccmple
practiceAsheets and cheatbox occupants. The user is assigned a
teacher school of "$34,%" and each time an alferation function is
performed, LGLIZE will ask the user to enter the initial pair of

the teacher/school upon which it is to operate.
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(Printing enclosed in

2,01 PLEASE LOG_IN . N f —

is

‘user input,)

—~ HEL - N1407RIRU9 .
2.02- Lodan D214 Access Rasic MONsDec 10,1979

. _ —Port 3117358113 -284 Records-Remain - ——!

2.0l

N\, RRKROOORROOOOOOKWELCOME TO THE INSTRUCTIONAL PACKAGERCORRRRIKKIKKKKIR

i - - B . ’ .
,'  FPRESS <RETURN> AFTER ALL RESFONSES.

2.05 FLEASE TYFE YOUR TEACHER’S LAST INITIAL» °*STOF® TO.LOG OFFy. OR -"SAME"._

.7 TO RETAIN THE TEACHER/SCHOOL & 3 INITIALS OF THE PREVIOUS USER. >[B]
.06 WHAT IS YOUR SCHOOL‘S INITIAL?IT,

2,07 . TO BEGIN WORK ON FUNDAMENTALSs TYFE YOUR .INITIALS .IN THE FDRM_EML

- [annj

5.08 HELLU ALFHA RETArs WELCOME TO THE INSTRUCTIONAL FACKAGE PRUGRR”S.
2.09- ALL RIGHT ALFPHA, .

2.10 UHICH FUNDAMENTAL NUMBER D0 YOU WANTH0]

-~ YOU HAVE JUST SELECTED THE OPTION OF GETTING A CATALOG OF
-THE-DIFFERENT FUNDQMENTALS. » -
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. ALL RIGHT ALFHA, : .
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2. 25 PLEASE TYFE YOUR TEACHER’S LAST INITIALs *STOP® TO LOG OFFs OR *SAME®
. "7 70 RETAIN THE TEACHER/SCHOOL & 3 INITIALS OF THE FREVIOUS USER. > |[SAME]
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r'aa7u KEAD #O3AS - - :
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3.15

REMARK )

T Cu™ A, A1%(B0),8,C,0,008[111,€ (3]

20 0= HHKL“)

20 DOS=YEMARKY

du  IF  FRNOK  THEN 2200

SU F1LES *,%x,%

60 DIm 3[ Sb] C502) ., TS, M[12)1,V5(255]

To DI An[%n)

8 AR=AalSs

Q) M=

190 Lizi

110 rEM T0O REVOKE "TALK PRUGRAM" STATUS, CHANGE PREVIOUS LINE T0 U=0.

}20 PRINT 'l;%lg'lwrrRoCHOOL INSTRUCTOR MESSAGES AND COMMENTS"’10°10
30 Flin X=1 ! .

140 ASHT6LMN "mESSA ".1,?1,“MOLE"

190 5YSTEM R, "pPAjj=1"

1h)  TF w01 R1 THEN dOO . ) :

170 WFYT X : .

lgn Pﬁlull"ﬁlLt: MESSAQ IS MISSING, PLEASE INFORM THE APPROPRIATE AUTHORITIES."

190  GLO{N 148y ‘ :

PO LOCK 2

210 SYaleM ®,"PAU=-%H" . . G e e e

f20 LOCK Ul,{

f 30 IF R THFN 270

P40 ASSTGLN %,

250 SYSTEEM R, "pPag=-3n

Phi) LOTN 120

270 LN LO6(0A)/2.30P59+3)

23\ CH=CnvwilL+o4d)

2940 AnzA/1 070

SO0 PANF(I0000UX (Ab=(INT(ABX100)/100))+.9)

310  CS{2)=CHRS(P)

324 IF TYFPL1) 42 YHEN 3K0

340 WEAD #len®

240 LF LEMNIRS)Y a2 THEN 360 ) .

Tyhy) LE N (a) <91 AND NUM(E$)>64 AND NUM(BS[21)<91 AND NUM(B$ (2)1)>64 THEN 430

Tou 1F el 71 ThEY 400

370 FOR x=1 |0 32767 -

330 PRINT #1,X

ERXY) NEXT X

490 PRINT al,1¢ END

4rae PREMI "SGRRY, THE AUTHORITIES HAVE NOT YET ENABLED THE MtSbAGE FUNCTION.

d2u 6uNIN 1489Q

450 18=Ry

449 PRINE "MESSAGES FOR TEACHER/SCHOUL:® "C$:°10°10°10

4540 Tk END 7Y THEN AS0

And aNzier (1)

a7 YHh=11w(1)

a3 KEAD L)yex,u%

490  1F Rall,21=Cs THEN 930

Suv ADVANCE #1:1,K '

S1U iF TyF(l)=¢ THEN 500

SP0 BATO 460

930 Y=POS(BE,"=") . : . ,

240 PRINT M“SENT BY TEACHER/SCHUOL "°34:B%$(3,4)3°34" ON "8S$([S,Y=1)

550 PRINT "FROM: "S5 (Y+1):°10

Sk ~EAD #i2af .

S7T0  FOR I=1 [0 LEN(BS)

S80 PRINI BSI{T,1):

590 NEXT I

A%

Urnag
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2.2C

INSERT

10 CuM rh,unﬂrnul.Fq XboYh, no&[lll.Er%]

20 0UE="(MSERT"

29 TF  ERRGR  THEN 450

4y D=R&K ()

S50 DI AST1S)

AU ELY]I=y

70 IF [6==] [HEN 200

8y  PeInT 1O 10"[WSERTION UF HAND=-SCURED PKACTICE SH
90 PrIGT “ENMIER L.u. NUMBER _OF STUDENT WHOSE SCORE
Too  prRINT "TH #E THSeRTED AFTER FACH "*3gneueggn Iy
110 FRIAT "wdFrE FaCH D 1S5 A DFCIMAL DIGIT.®
120 PRINT "FXArPLE: T.D,?2¢2.03"

13%0 PrRITY

140 LEtMIi(LOG(TIR)/Z2.50259)

150 COLVER| Iﬁ/ln”(L~l) 1M AS

1060 COuVEPT AL Tu 1y

170 E[2) =107 (L+3%x MUT INTC100% (R=INT(10%0)/10))~ 2)
1850 HEl6/F (2] /100

109 E(S)=Tul (1U000%(N=1INT(100%3)/100)+.9)/100
200 FPRIN

219 PRIET "T1.D,":

220 IMNEYT TR

c30 1F In=<1 TAaEn 410

240 IF In<t UK I16>4Y,99 THEN 210

250 16z (INT(Thx100+. 5)+E [31)xE (2)

oAU PRINT "FUﬁnAalmTAl NUMBER";

P70 IMPIIT Fa

280 1F FuY<] i1F FY9>99 Ok F9gTNT(F9) THEN 260

Y0 PRINT "SUCOKE RECEIVED (PERCENTAGE)":

Tyn IMPUT YA

310 IF Ynco (R Y5>100 THEN 290

320 CHAL Y R,"UPDPATE"

330 PRINT "THE FxOuRAMI  UPDATE IS MISSING." .
340  pPRINT "PLEASE INFURM THE AUTHURITIES,"

3250 16=FE [3) *xe (2] )
360 LHATI K,y"Maly"

370 PRINT "THF PrOsRAM:  MAIN IS MISSING."

280 PRINT "FLFASE INFOKRM Tnf AUTHUHITItS."

290 SYSTERM Kk, "gyeg"

400 LOTN 3490

410 FRINT "10"SCHHE INSERTION COMPLETEp™

4Py G0N 350

4350 ME™m EH?UR T~xAP DESTINATION

444 Flw =9 TO 2

asuv e l1+1)1=Svys (1)

4ry  NFx1 7

47 CHATW ROyMFRKEUORY -

4rn PRINT "Ap ERSOR HAS UCCURRED AND IHE PROGRAM:
499 5010 380 .
S00 MDD

EET GRADES" 10°10

Sll

THE FOKM:

ERROR

IS

D.DD"

MISSING."

| s .
P"TyPE =1 FOR AN [.D. NUMBER WHEN YOU HAVE FINISHED ENTERING SCORES."*10 . .
|

STBIY

BUT



3.21

MASLPK

10 Cum I"'"\ll.‘b[ﬂul'FggKleq'OO\'ﬁ[ll"E[s]

) DUS="sASLPRY .

30 Oz=HWK(0)

4y IF  ErKUR  THEN 4K0

Sy FILES #

6y DIM AS(H0),8%(30])

70 PxIGT “10°10"FILING ur REGWUESTS FOR REMUTE FUNDAMENTAL bENERATION"'lO 10
80 L=IuT(Lac(Iv)szP2.30259

94 Cu“ver 19710~ (L=1) TU AS

100 CONVERY A% Tu u

110 n~|+$* HOT InT(luox(R=-TNT(10x0)/10))

120 AS="+

140 A»IR)’LHHG(h+hu)

140 W= fA710%y

159 ::I VIECLTO000x (U=TdT(100XN)/100)+.9)

160 AS13)z=CHAS ()

170  ASSTIuM "RAUEST",1,K

140 1F R Tth 440

190- 1F et 21 TAEW 450

gun ??‘ﬁ{ "PRAUTICE SHEE(S FUR FUNDAMENTALS X THROUGH Y (X, Y).
1V g Agts

220 1F A <=y UK A>H {)Jit A#INT(A) OR BRINT(B) THEN 200
230 COWVERT A TU A%[d4,6)

24l CNaVertl 8 TO Axl(7,9]) i

25t ERINT “"FOR 1.0, wumHBERS X THROUGH Y (X,Y)."

PhI) LNPUT Ay

270 1F A<O DH 3>9,99 ()2 A>3 THEN 250.

eau CHRVYeRT A TO AST10,13)

2390 CHwVeST o TU A5(14,17)

U0 LOUK ] .

1 ADVALCE 41232767 ,R

320 1F 0T R OTHEN 310

240 PRINT nlzas, EdD

340  uNLOCK #1Y

350 PRINT "Dy yYOU vISH Tu FILE AMOTHER REQUEST":

3Inl) IMPUT n$

370 1F R3M1,11="Y" [HEN 200

T30 CHAT:M R, "MAT WY

390 PRINT "PROikam:  mMATNY 18 MISSING,."

490 PRIMNE "PLEASE [NFORM THE AUTHORITIES."

a4ty DYSTrM K,"yYr" B

424 LOTO 410

430 PrINT "FILe: ROQUEST IS MISSING,"

440  GOTD 3HO0

450 kFRINE “"FILES  RAUEST IS CURREMTLY FULL,."

60 FRINT "HMAKLE TO STORE LAST REQUEST ENTERED.™

479 GLIND 33 :

430 rEwm ex=liv TRAP DESTINATIUN FOR 1F-ERROR 'STATEMENT
490 Flik =0 TO 2 . :
Souy  E[1+11=SYS(1)

S10  WFXT I .
520 . CHATW K, "ERRDR" » _ _ )
930 PRINT "AN ERROR HAS UCCURRED AND THE PROGRAM: ERROR IS MISSING."
5S40 GOTO 4uo

590 END

!

'~~~

gury JIHaAp
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Deposit Account established in the Copyright Office, give name and spondence about this application should be sent.)
number of Account.) Name:.Craig Bina . ...
Ieeees . e Fee and
Name: ..o 1ess (Apt) Correspond-
AccountNumber:................................................ | ., ence
(City) (State) (ZIP)
CERTIFICATION: * | the undersigned, hereby certify that | am the: (Check one)
X author Oother copyright claimant Oowner of exclusive right(s) Jauthorized agent of:. . ... .. .. ................... .. TR
(Name of author or other copyright claimant, or owner of exclusive right(s)) -
of the work identified in this application and that the statements made by me ir), this application are correct to the best of my knowledge. Certification
,."- . ‘/' PO (Application
Handwritten signature: (X) ........ R S A S SO T e must be
7 . signed)
Typed or printed name. . . .C,I‘.alg. Re Bina ... ... ........ ... Date 9'“—"1 980 et
MAIL @
CRAIG BINA CERTIFICATE Address
For Return
T0 of
Certificate

#17 US.C.§506(e): Any person who knowingly makes a false representation of a material fact in the application for copyright registration provided for by section 409. or in

any wwritten statement filed in connection with the application. shall be fined not more than $2.500.
:U.S. GOVERNMENT PRINTING OFFICE: 1978 - 261-022/16

April 1978 - 500,000





