


Master Diskette 

No part of Sharp Disk Basic may be reproduced in any way or by any means, 

without the permission of Sharp Corporation. 



lntroduction 

We thank you so much for your purchase of our Disk Basic, a systems software for series 
MZ-80 Sharp persona! computer. We hope you read this book thoroughly before using your 
Disk Basic so that you can take fu ll advantage of the facilities available by use of floppy disks. 

The Disk Basic needs a RAM area of more than 36K bytes.lf the RAM area of your machine is 
less than 36K bytes, it must be expanded. 

Disks and diskettes require to be carefully handled. We wish you to read carefully and practice 
strictly the precautions given at the end of this book and described in the lnstruction Manual 
of the F!oppy Disk. 
Master diskette has glued "Write Protect" seal - silver-colored seal to inhibit program writing 
- on the "Write Protect" notch. This seal is intended to prutect the contents of the said 

diskette in the event of wrong file operations or unexpected problems - for example, 
disconnection of the power plug from the electric outlet or power failure. Never remove the 
seal. ft is good practice to check the seal from time to time and replace it with new one as soon 
as you have find it damaged at starting to peel. 



The Series MZ-80 Personal Computer System has been developed based on the design philosophy 
of "Ciean Computer." Product ratings and command specifications may be changed, added or 
deleted without prior notice for future improvement. Therefore, vou are requested to take special 
care about version numbers of the monitor (supplied in the form of ROM) and systems programs 
(supplied stored in a cassette tape or on miniature floppy diskette). 
Descriptions, we believe, are free from errors. ln principle, we do not ta ke any responsibility for 
problems that changes in contents due to version-up, erroneous prints and missing descrption 
could pase, because this book has been written to help you understand the DISK BASIC. This 
book has been edited based on monitor SP-1002, DISK BASIC SP-6015. 



Guide to Series 
111Z·OOOD Disk Basic 

Man has always have been excited by the wonders of the world 
from ancient times to the present day. 

Who said first that man was the first animal to use fire? lndeed, anything 
blazes if burnt, but why does it burn and blaze? lt is nothing but a wonder 

that a certain element of substance takes wing and travels with light velocity 

when a sheet of common paper burns. Don't you think so? 
Do you say that semiconductors are made of silicon7 Then go to a sandpit, 

you will find there a large amount of silicon. lt is a great pleasure for 

building a sand castle to dream what computers are concealed there. When 

you pic k pure silicon out of the sand, it computes or stores 11. So, you might 
feel as if you were communicating with the earth through the computer. We 

should li ke to dig into this wonder world through our own thoughts even if 

in a rather round·about way. May this book then serve, as a guide to that 

unknown world! 
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Preface 
Compared with the conventional cassette-based Basic, the Disk Basic i s a verv file-oriented Basic with a much 

more powerful file control functions, which will widen the software horizon fo Series MZ-80 Clean Computer 

System. ln other words, this Basic enables files not only to have the ability to accumulate data, but to serve as 
data area in direct connection with the whole computer system as well, making tuli use of the advantages of 
floppy disk files: large capacity and high-speed data accessibility. Also, the Basic allows program texts themselves 

to be overlayed ar linked in unit of job by the use of the commands CHAIN and SWAP, enabling a new technique 
to be practiced called program segmentation. 

The good understanding of this Disk Basic and the exhaustive utilization of its performance, we consider, 

should enable the full and more sophisticated use of this computer system in small businesses and education. ln 
general, the computer system can be conceptually divided into two major systems: the logical interier system 
composed of data processing unit and main memory, and the exterior file system composed of data and 

program banks processed in the above interier system. The floppy disk unit and the Disk Basic play an important 
role ma in ly to control the said file system. 

This manu a I will discuss the topíc "What i s the flle?" in Chapter 1 in order that you first understand the role, 

form, and function of files, as well as some specific concepts pertaining to them. ln this chapter, programming is 
exemplified without the use of commands peculiar to the Disk Basic in consideration of the purpose of that 

chapter- grasping the concept of file. 

Chapter 2 will discuss new commands employed in the Disk Basic: file control commands, error correction 

command, logical-open USR function, and others. 
ln Chapter 3 we wi!l demonstrate three sample programs, "Report Generator Program," "Amateur Radio 

Program," and "lnventory Control Program," as a guide to applications of the Disk Basic, and further give 
detailed explanation of them and a variety of techniques. 

Chapter 4 will summarize Disk Basic commands, and error indications, and demonstrate the way to use utility 
programs prepared for master diskette. 
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Data file control 

Data files are grouped according to their access form into two types: sequential access file and randem access 
file. The sequential access file handles accessed file data as a string of blocks, in which the file name of a group of 

data to be accessed is specified and the data is recorded on a specified file or recalled from there in the sequence 
from the first block to the last block. 

System 

"filme name" 

Sequential access file 
I BSD I 

By contrast, the randem access file provides a randem access to file data. ln detail, although one randem 

access file comprises a group of data specified by one file name, each individua! data item is recorded as an array 
element on a file, and its writing and reading occur by specifying its array expression. 

System 

Recording 

express1on 
~ ,---------, 

lm) 

(n) Random access file 

fE--;:;R;;;ec:;;al'"l ln;;;g~:_--J----~ (BRD I 

"f1le name" 

ln general, when some collective data is taken to be a cha in of information- for example, a series of deci mal 
notation data used in preparing a machine language program with POKE statement, or table elements arranged in 
sequence from the beginning, it can be said to be effective to record them on the sequential access file, Besides, 

the random access file is effective when a pack of data is required to be accessed not only as a whole, but by its 

each individua! element as well, for example, when rewriting, retrieval, rearrangement, or deletion of data is 
required. 

Program file control 

Program file control commands- CHAIN, and SWAP-, are intended to overlay programs in a program file 

under execution. 

The CHAIN command has a function as "goto 'file name' "as illustrated below. 

Text "ABC" I n'--------Text ·_'DEF" 

goto "DEF" 

Another command SWAP has a function as "gosub 'filename'," being able to return to the initial program after 

the completion of the overlay subprogram- an overlay occurs then as well. 

L_ __ T_•_x_,_ .. G_H_

1
·_· __ ~r:::;;~_ .. J_K_L_ .. ~IIIIII51wiAIPI'I'JIKILI"IIIII 

ln addition to the above-mentioned commands, the Disk Basic has a command to logically open and link 
machine-language program fil es. Also, it permits a wide variety of file management using utility program s. 



Chapter 1 
Concept of File 
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~Fi~rs~•-~-~-~--~a~f~ile~~~~~~~~~~:> 
We frequently use in aur daily llfe the term "file." But we must first 

of all, understand the meaning of this term in computer terminology. A 

file of newspapers, for instance, means nothing to the computer. 

Then, how about scrapbooks -? No ! Now, how about scrapbooks 
that have been edited by column - economy, social affairs, sports, 

household. Not allowed though they are somewhat nearer to file. The 
term "file" we will use in the following discussions does not mean a file 

of data collected at randem, but a file of data that has been collected 
and edited for a definite purpose and in a fixed format. A mere file of 
data, even though so useful, serves no purpose at all. The important 
point i s to arrange data so that it can be quickly retrieved and processed 
as the occasion demands. 

Roughly speaking, the computer file appears in the following two 
forms, which are related with each other. 

Data file 
The file is loaded with a chain of data that is collected so that it can be processed by the computer. For 

example, a pack of data about the stock of a certain product i s a data file cal led inventory file. 

Program file 
The file contains programs to process ar retrieve collected data held in a data file: systems programs, such 

as BASIC, FORTRAN, COBOL, PASCAL, ASSEMBLER, or application programs made up of these systems pro­
grams, for example. 

~ ~~' 
}y~tdating& 

~~ 

We should understand the whole system well and 
always care how these files should be used. 

11 



12 

Leťs Iind now a clever lriend ol our Disk Basic 
called ''diskette:· 

The diskette is square in appearance, but its heart, two magnetic areas on its both faces, is round. Each of 
these two disk-li ke areas has 35 tracks ranging from its outer circumference to inner one: that i s, a diskette has a 
total of 70 tracks. The disk-shaped area resembles a record in shape, but substantially differs from it in that while 
the latter has a single groove, the former has independent closed-circle tracks. Al I these tracks are individua I ly 
divided into 16 sectors - one sector is equivalent to 128 bytes- each of which i s the minimum unit for reading 
and writing. 

The illustration below will help you to gain a better understanding of the construction of the diskette. 

Read/write head setting hole 
{Head window) 

The innermost track is numbered 34 
'-----'""'"' {its mat ing one on the 

bac k numbered 69) 

Index access hole 

The Disk Basic has a control function to free the operator from the need to know the details of the 

complicated formation of tracks and sector splits: for example, with what sector of some track the inventory 

control file begins and how may sectors are occupied with it. 
Now, we understand how fil es are formed on a diskette. Of course, you do not need to know, because the Disk 

Basic controls it. 

File name 

lnventory control 

Salary calculation 

Address boo k 

Such one is cal led file 
tahle, being recorded 
on a specific track of 
a diskette. 

Track no. 

12 

14 

Sector no. 

11 

Sovou have on ly to input 
your desired file name. 
Then the computer will find 
your target file. 

One sector ends with informa­
tion for the following one. 
So even the use of seemingly 
random sectors causes 
the same operation as do 
connected sectors. 



What appJications does the sequential file fit? 

When vou want to read the 1 OOth item of data from a some file ma de 
up on a cassette tape, you must pass through the 1st to the 99th item 
without reading them. This is because a cassette tape is designed to permit 
serial access on ly. 

Meanwhile, the floppy disk is made to be capable of gaining access to 

any position, but it can be also used in the same accessing mode as a 

cassette tape. For instance, suppose you recorded individua! names and 
addresses at random without processing at a ll to make an address boo k on 
a floppy disk. 

ln order to search some address later by specifying the corresponding 
person's name you would have to read all the addresses ahead of your 
target in sequence aut of your address book. Such a file, though it uses a 
floppy disk, that permits access to an arbitrary position, appears to be 
formed into a sequential file. 

Hereafter, we will call sequential files by either of the following two 
terms depending on which phase of them, software or hardware, we place 
emphasis on when forming those files. 

Sequential access file 
This term stresses the hardware phase of sequential files with the word "access." A typical example of a 

sequential access file is a cassette tape. 

Sequential fi le 
This term, not containing the word "access", emphasizes the software-oriented meaning of sequential files. 

However, as the computer is designed so that its hardware phase dominates its software one, we cannot help 
forming a sequential file for a sequential access file such :'!s a cassette tape. Given below is the summarization of 
sequential file's merits and demerits. 

Merits 

• Provides serial data storage without interruption, making use of memory efficiently. 

• Works efficiently when processing a ll data from of a file in one stroke: that is, it provides for economical data 
processing when the retrieval of individua! data is not required. 

Demerits 

• Not capable of providing retrieval of random data. 

• Requires the rewrite of a ll the data behind it when some data i s added to or deleted from the file. 

We must decide the applications of this file in consideration of these merits and demerits. Monthly salary 

calculations, for example, can be said to be suitable for this file, because those calculations need nothing but to 

access all the data stored on a file in order of member's identification number. But, when you need salary data for 

persons engaged in a specific job or having a specific fami ly composition, the randem file should serve your 
purpose better than this file- sequential file. 

13 
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What are the best applications for random files? 

lt is the random file that directly records data in or reads it aut of a 
diskette at any place in order to ma ke up for the demerits of a sequential 

fi!e. Generally speaking, data the computer is to process is not haphazard, 
and has some relationship with each other, as far as applied to a common 
object. lf vou wish to make a file along those lives, then the random file, 

we can safely say, is best to use. As for sequential files, we will also cal I 

random files by two different terms depending on which of the1r software 

and hardware phases are stressed when they are made up. 

The different terms are: 

Random access file 
The term refer to the hardware-oriented meaning of the random file. 

The floppy disk, through its inherent line allows free access to any point 

of a file, can be also used as a sequential access file. 

Random file 

-~-------· 

Our restrant i s on a random 
secv,ce system~ Any wiiT do. J 

This term favours, by contrast to the above term, the software-oriented meaning. The formation of this file 

needs an intermediate processing, cal led "coding." 
For details of coding, consult pages 23 thru 25. Here, we wíll merely give a brief description of a randem file's 

mer1ts and demerits and coding. 

Merits 

• Provides quick retneval of desired data. 

• Provides for easy addition and de let ion of data. 

Demerits 

• Creates empty space in data records. 

• Difficult to optimize through code conversion. 

The point of the random fde seems somehow to lie 1n coding. Well, what 1s the code? What merits does the 

codmg bring? The illustration below tells us about that. 
Meanwhile, the extens1on of the concept of code allows you to record data regardless of the order of input 

data and of addresses to be recorded on a diskette. ln this case the coding applied i s not a conversion table but a 
conversion equat1on. Then specified data and addresses appear to correspond to each ether through the 
conversion equat1on. 



~To_m_a_ke_u_p_a_fi_le_ ... _ .. _ ... _ .. _ .. ______________ :> 
Now, leťs try to make an address book. For the present, we shall try to arrange data that seems necessary and 
take a sample. -.s $1 --

/ Jack Jones 

\10, High St, Any town, Any where 

~ 
~~ 
j Nagaike-cho, Abeno-ku, Osaka 

~ 
[~ 
I Century Software Company \ 

! Manager \ 

Here, we call a collection of data the computer is to process, such as the above address data of Mr. Jones, a 
record, and the smallest component element of each record such as name- Jack Jones- or address of hi s home 
- 10, High St, Any town- "field." Speaking of the data of Mr. Jones, the record is composed of a total of 8 

fields. The field can be further divided into a subordinate unit termed "subfield." 

The architecture of such a file, can be better understood in the form of a tree. 

15 
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The maxim in the Disk Basic world says, UA glass 
does not always accept fruH juice:' 

ln an actual computer file, specific labels, such as "Name", "Address of 

home", or "Postcode", are not individually given as data. Hence, data 

representing "Jack Jones", for example, does not tell us directly for 
oneself whether it is a person's name or brand name, but merely says that 

it stays as the first field of the n-th record - address data of the n-th 

person. Leťs take a glass as an example. Suppose a file is composed of 

large and small glasses arranged in a fixed format. lf the first glass in the 

first row is filled with milk, the second with tea, the third with fruit 

juice, the fourth with ---, the glasses in the second and subsequent rows 
need to be fil!~d in the same manner as the ones in the first row. lf such a 

procedure is not followed- for example, if the glass arranging sequence in 
the first row is different from that in the second one or the sorts of drinks 

in them i s different, though the manner to arrange those glasses i s qu ite 

the same- the file does not serve its inherent purpose. 

The discussion of a file refers to the glass as "item," and each drink as 

"the contents." 
The illustration below depicts the relations of various items and their contents by comparing these to card 

fil es. 
The indispensable point in computer-based filing is to devise a most efficient format for the proposed 

processing. ln this case, the term "efficiency" implies the following: small in storage volume, high in processing 
speed, versatile, easily programmable, and easily understandable. How to construct a flle should be decided by a 
programmer according to his purpose, and its workmanship directly affects the efficiency of the program to 

process that file. 

Mind my words! 
Al I boxes must be made to 
be 1dentical in length and 
number of 1tems wíth 

each other. 



Daily data(lransactions) are material for the master 
file. 

Such data as inventory control one changes without ceasing. Some data 
i s of no use, though it was necessary when design ing a system, and mu st be 

removed, some new data requires to be recorded on a file, and some 
existing data needs updating. 

ln order to deal with such requests it i s required to sort fil es depending 
on their purpose. We will illustrate this later by giving an example of an 

inventory control file. 

Master file 
This file contains basic data essential to inventory control, being, so to 

speak, a inventory ledger. lt is the most important information source for 
analysis and preparation of documents. 

Transaction file 
This file holds data that is created day by day and serves to retrieve, 

update and abolish the information recorded in the master file. The file is 

used, for example, to record the article name, date, or number of incoming 
or outgoing goods each time a despatch or delivery occurs. 

Summary file 
This file serves to summarize data from the transaction file in accordance with a certain categorization. ln this 

file, data is summarized in a simple format by category- number of goods in for each supplier, ar sales by pro­
duet, for example. 

History file 
This file retains master file data that has become of no use in terms of data processing, or transaction files 

that were created for a fixed period of time. 

Parts distribution files of certain products that are not currently being produced at a ll are displaced from the 
master file to this history file, used for maintenance and servicing. 

Transaction file 

.... ..,.----r-+ď7summacy flle 

The file, I !:JUess, would 

be very convenient -
if used in making a daily 
report (daily data c» o 

process1ng). ~ 

The file enables the 

An example of transaction file 

~b' U'J 

~- g. ~-

An example of master flie 
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A variety of data 

~ 4()· . ·. gifí!i., .... 
' Outgo,ng da" 

. ' ''~'"'"'"' 
v 
~ 
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What does the term ··sorting" mean at all? 

The term "sorting" means rearranging records contained in a file 
according to the contents of a certain item. Suppose students names and 
the results of their examinations in three subjects, French, Mathematics, 
and English, are listed in a file. lt is the object of sorting to rearrange the 

file into alphabetical order of name or in order of the average score of the 
three subjects. Sort ing i s a method of managing files, utilizing the records 

that have some index to enable their arrangement - for example, 

magnitude, alphabetical order, ar chronological order. Lets's discuss the 

procedure to ran k the following examinees in order of average score. 

RUN 
NMME ENGL I SH MATHEMAT ICS A'.JERAGE 

Jl)NES ~s 94 84, S 
SMITH 92 78 81 

10 READ X 

20 DIM N$(X), E(X), MIX), T(X) 
30 FOR I = 1 TO X 

40 READ N$(1), E(l), Mill 

50 Tll)= lEl ll+ M(l))/2 
60 NEXT I 

70 DATA 4 

80 DATA JONES, 75, 94 
90 DATA SMITH, 92, 70 

100 DATA BUSH, 72, 78 
110 DATA FORD, 63, 75 
120 FOR I= 1 TO X-1 :T =O 
130 FOR J = I TO X 
140 IF T(J) < = T THEN 160 
150 T = T(J):S = J 

160 NEXT J 
170 TIS)= T(I):T(II = T 
180 N$ = N$(S):E = E(S):M =MISI 
190 N$(S) = N$(1):E(S) = E(I):M(S) =Mill 

200 N$(1) = N$:E(I) = E:M(I) = M ~~~~-
210 NEXT I 

BUSH ~2 78 '75 

~t~r" ~8 7"' b9 

• 
Photo 1 

·. Reads the number of examinees. 

: Reads every item. 
: Computes average scores and stores them. 

: Sets the largest of Tll) thru T(X) at T, 
and fix the pointer as S. 

: Rep!aces 1-th average with S-th one. 
The value of T(S) is then placed in T. 

: Replaces 1-th item with S-th one by way of 
N$, E, and M. 

220 PRINT "NAME", "ENGLISH", "MATHEMATICS"; TAB (33); "AVERAGE" 
230 FOR I= 1 TO X 

240 PR INT N$(1), E(l), M(l), TAB(33); Tll) 
250 NEXT I:END 

~~~~~~w~w~~~~~~~~~~~@~~~w~ww~~~~~~~~wwww~ 
~ ln this chapter, all programming practices are made on the assumption ; 
~ that data read or written in the floppy disk be variables because commands ~ 

~ to control the floppy disk are not described yet. lt may offer, in a sense, ; 
,~ good training for you to understand the idea of programming alone and €2' 
~ extend it later. €8' 
~ ~ 
9~~~~01\!0II!.o/)p!l.(®.Qr:l~~~~l?t\i!f:li!f:l~~l?tl~f!r:l$~~i!f:ll?tl~~~~i!f:li!f:li!f:ll?tli!f:l~~~$ilt 19 
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Why don't you try to increase data by merging files? 

You imagine! Here are two files, and their records are the same in 

nature and sorted in the same order. The technique to make up those two 
fil es into one - this i s of course the same in nature and manner of sorting 

- is termed "Merging." 

Merging two files sorted, for example, in order of score of an 

examination in English would create such a file as shown below. However, it 

is then presupposed that both the files should end with zeroíO) - an end 

mark- in their columns of "Name." 
The reference program shown below is so devised as to compulsively set 

his score at -1, not O(zero), when zero(O) is given instead of person's 

name in the entry of names and scores. This is because the score could be 
possibly zero (0). 

Not so difficult is the 
merg ing of fil es! 

10 DIM A$(10), L(lO). B$(10), MilO), C$(20), N(20) 
20 PRINT "FILE A" 
25 PRINT "NAME ?", "AVERAGE ?" 

30 FOR I= 1 TO 10 
40 INPUT A$(1), L(l) 
50 IF A$(1) ="O" THEN Lil)= -1 :GOTO 

60 NEXT I 

70 PRINT "FILE A FILLED":STOP 

80 PRINT "FILE B" 

B$Cx.l MC:x-) 

85 PRINT "NAME >", "AVERAGE ?" 

90 FOR I= 1 TO 10 
100 INPUT B$(1), M(l) 

110 IF B$(1) ="O" THEN M(l) = -l:GOTO 
120 NEXT I 

14~ Reads an examinee's names and scores into file B. 

130 PRINT "FILE B FILLED":STOP 
140 l=l:J=l:K=l 

150 IF L(l) > M(J) THEN 180 
160 IF L(l) <M(J) THEN 210 

Displaces the larger one of two scores L(l) and 
M(J) together with the corresponding name to C$(K) 

170 IF L(l) = -1 THEN 240<..,----<:==-·=======Ji 
180 C$(K) = A$(1) 

and N (K), and then advances the processed two pointers 

of I, J, and K, for instance, I and K, or J and K, by 
190 N(K) = L(l) 

200 l=l+l:K=K+l:GOTO 150 
210 C$(K) = B$(J) 
220 N(K) = M(J) 

230 J = J + 1 :K= K+ 1 :GOTO 150 
240 C$(K) = "0": N(K) = 1 
250 PRINT "FILE C (MERGED)" 
260 PRINT "NAME", "AVERAGE" 
270 FOR I = 1 TO 20 

280 IF C$(1) ="O" THEN 310 
290 PRINT C$(1), N(l) 

300 NEXT I 

310 END 

o ne step, ready for the following comparison. 

The machine comes to this step only when L(l) = M(J) 

lf the s care i s then -1, ít means that the fi le has come 
to an end. Hence, the machine then completes the 

L_.j merging by setting an end mark to file C. lf the score i s 

not -1, it means that both scores are equal, forcing 
the machine to perform the same processing as when 

L(l) > M(J). 



To be short, consulting a dictionary is the first step 
toward retrieval. 
Needless to say, the usefulness of a dictionary exists in that it teaches 

us several meanings when we consult it about certain words. 
Discussing this about a file, its usefulness can be said to exist in that 

it provides several associated items when you have located your desired 
item s. This i s true of not on ly a dictionary but a telephone boo k, postcode 
list, and timetable as well. Such a process of searching for an item and 
thereby finding aut other several items related to it i s termed "retrieval." 

10 DIM N$(10), E(10) 
20 READ X 
30 FOR I~ 1 TO X 
40 READ N$(1), E(l) 

50 NEXT 
60 DATA 4 
70 DATA SMITH, 75, JONES, 92 
80 DATA FUSH, 72, FORD, 63 
90 INPUT "YOUR NAME ?";N$ 
100 FOR I~ 1 TO X 
110 IF N$(1) ~ N$ THEN 150 
120 NEXT I 
130 PRINT "RECORD IS ABSENT" 
140 GOTO 90 
150 PRINT N$(1), E(l) 
160 GOTO 90 

21 



22 

h is decisive in achieving economical retrieval 
to make efficient programming of the computer. 

Retrieval is something li ke consulting a dictionary. But, there might not 

be such a leisurely person as to page in sequence start ing with its first page 
when he consults a English dictionary about the word "Computer," for 

example. 
lt is then rational to roughly locate the word by the letter of the 

alphabet "C" because the principle of words listing in the English 

dictionary i s to arrange them in alphabetical order. 
The above principle of the dictionary is true in general of the 

programming method of the computer. lf given data i s sequentialty stored 
at randem in the computer, all data ahead of it, when a certain data item is 
located, must be fetched until that data is obtained. The method to 
program data at randem without following this principle, when the 

amount of input data grows to as much as 1,000 through 10,000 will 

overload the computer, no matter how good it is. 

Well, how should" 
computer" be spelt? 
lt takes a long time to 
page in sequence from 
the beginning. 

Then, leťs devise a program to store data in alphabetical order, using 
the principle of the English dictionary. This practice, however, is intended '..--=.::...;=~ 
to demonstrate that the above-mentioned principle is not enough to store 

a great deal of data in the floppy disk. 

ln order to insert 
"Andersen" 
between "Adams" 
and "Andrews it i s 
necessary to shift 
backward the 
"Andrews" and 
the following in 
sequence, 
isn't it. 

10 PRINT "HOW MANY EXAMINEES ARE TO BE STORED >":INPUT Z:Z~INT(Z) 
20 DIM N$(Z), E(Z) 
30 PRINT "INPUT NAMES 
40 FOR I~ 1 TO Z 
50 INPUT N$(1), E(l) 
60 NEXT I 
70 I~ 1-1 

80 FOR J ~ 1 TO I - 1 
90 FOR K~ 1 TO I - J 

AND SCORES" 

100 A~ LEN(N$(K)):B ~ LEN (N$(K + 1 )):C ~ 1 
110 IF A<B THEN B ~A 

lnputs names and scores. 

Compares adjacent names in alphabetical order. 

120 X~ ASC (MID$(N$(K), C, 1)):Y ~ ASC (MlD$ (N$ (K+ 1 ), C, 1 )) 
130 IF X>Y THEN 170 
140 IF IX< Y) +lB~ C)*IA ~ B) THEN 200 
150 IF lB~ C)*IA > B) THEN 170 
160 C ~ C + 1 :GOTO 120 

170 N$ o= N$(K):E = E(K) 1 Replaces adjacent names and scores with each 
180 N$(K) ~ N$(K + 1) :E(K) ~ E(K + 1) other. ln other words, diSplacement occurs here. 
190 N$(K + 1) = N$: E (K + 1) = E __________ _j. The procedure seems easy because data i s present 

200 NEXT K, J in the RAM, but it is far complicated when data i s held 

210 PRINT -------------~on the floppy disk. 
220 FOR I~ 1 TO z I 
230 PRINT N$(1), E(l) 

240 NEXT I ________________ __j Displays the result. 
250 END 



Leťs try a retrieval method other than the one of a 
dictionary. 

lt i s effective for a small amount of data to compare names in the block 

and decide where those should be stored. This, however, is not true of 

processing a large volume of data, which cannot be easilv processed unless 
their storing places are fixed first. 

For easier understanding of the above, suppose that we place the names 
and scores of 100 examinees in the memory. According to the method so 

far employed, 100 arrays are then ailoted to those names and scores. This 
means that the data can be stored and retneved in a moment when any 

one of array numbers "O" thru "99" corresponds at once to a certain 
name. 

Then, what i s the procedure for that? 

We do not handle every name as a whole, but break it down into the 
letters of the alphabet, each of which is a mere code. Therefore, adding the 
codes of the individua! letters each name makes different integers. lf the 

names of 100 examinees are now put in the memory, the remainder stays 
within O through 99 when the sum of their codes is divided by 100. Such 

would be the procedure for positioning the arrays to be stored according 
to the above-mentioned method. 

s 83 

M 77 o 
I 73 N 

T 84 E 

H +72 s 
3ID) 

10 DIM N$(100), E(100) 
20 PRINT "INPUT NAME 

74 
79 
78 
69 

+83 
383 

30 PRINT "STOP, HOWEVER, IF NAME IS ZERO I" 
40 FOR I~ 1 TO 100 
50 INPUT N$, E 
60 IF N$ ~"O" THEN 100 
70 GOSUB 1000 
80 N$(Y) ~ N$:E(Y) ~ E 

90 NEXT I 
100 PRINT "STORAGE COMPLETED" 
110 PRINT "INPUT NAME TO BE RETRIEVED" 
120 INPUT N$ 
130 GOSUB 1000 
140 IF LEN(N$(Y)) ~O THEN 160 
150 PRINT N$(Y), E(Y):GOTO 110 
160 PRINT "NOT FOUND": GOTO 110 
1000 L~LEN(N$):X~O ------------, 

1010 FOR J ~ 1 TO l 
1020 X~ X+ ASC (MID$(N$, J, 1)) 
1030 NEXT J 
1040 Y ~ X-100* INT(X/100) 
1050 RETURN 

: Attention ! 

Stores at the array posíti on determined from 
the code of name directly. 

: When nothing i s stored, an empty st ring i s present there. 
: One-time access prints the name and score. 

: · Subroutine that deci des the location to s tore 

a name in, from its constituent letters. 

·Sets the sum of codes of those letters at X, 
ar sets the remainder of X-:- 100 at Y. 
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Then ~~clash" com es into question ........... . 

lt is too early to say "l've got it" because the above-mentioned 
allocation method using codes translates different names - for example, 

"ABC" and "CAB" - into the identical code. This is the problem of 
"clash" that the code-based system inevitably poses. 

To this problem there are several solutions. One of them is to weight 
every code depending on where it is located. 

A 
I' ve struck on a good idea 1 
A ll wil! go through 1f we 
we1ght each code 
from the bottom to the 
top li ke xl, x2, x3 
Don't vou think so? 

Then, is everything O.K.? No, again. Considering possible variations of name, we cannot help thinking the 
''dash" to be probably inevitable. No matter what method of weighting is employed, a "clash" could occur. This 
is something li ke the fate of the code-based allocation. lf the "clash" dogs us as something li ke aur fate, we must 
ta ke some proper measure just when it occurs. 

A method called occasional storage is an example of such measures. lts principle is as cartooned below. 



Providing ample storage locations reduces the 
occurrence of a uclash:' 

There is another important measure we should take in the code-based 
allocation. lt i s to deci are storage locations adequate to store the expected 
amount of data when securing those locations first. 

Leť s ta ke an extreme example in order to demonstrate the necessity of 
the above measure. ln this example, only ten names' worth of storage 
locations are provided and the four names so far used are allocated with 
their codes weighted in a simple method. 

70 X 4 66 X 4 

o 79 X 3 u 85 X 3 

R 82 X 2 83 X 2 

D +68 X 1 H +72 X 1 

749 757 

'--

M 

T 

H 

83 X 5 

77 X 4 

73 X 3 

84 X 2 

+72 X 1 

1182 

~ 

J 

o 
N 

E 

s 

As seen from the above cartoon, a clash occurs at once. That i s, if the amount of data i s small, the code-based 
allocation leads to unfavourable results. We cannot absolutely say how much data can be coded with good results 
or efficiently processed by the simple sequential storage method. Finally, we enumerate the essential hints on the 
code-based-allocation, and show a simple program that exemplifies the practice of these hints. 

• Weight every code in the code-based allocation. (lt is better to change the weighting coefficient depending on 
the item to be coded: for example, person's name, article name, .Phone number.) 

• lf a "clash" occurs, try to store data in succession. 
• Deci are storage locations with a margin allowed when securing them first- in other words, when estimating 

the amount of data). 

10 PRINT "HOW MANY NAMES' WORTH OF DATA ARE PROCESSED >" 
20 INPUT H:H ~ INT(H):Z ~ 2*H 
30 DIM N$(Z), E(Z) 

~ Secures storage location twice as many as 
__j the amount of data to be processed. 

40 PRINT "INPUT NAMES AND SCORES." 
50 PRINT "STOPS, HOWEVER, IF NAME IS ZERO I" 

60 FOR I~ 1 TO H: INPUT N$, E 
80 IF N$~"0"THEN 120 
90 GOSU B 1000 
100 FOR K~Y TO Z 
110 IF LEN (N$(K)) ~o THEN 150 
120 NEXT K 
130 PRINT "FILLED": STOP 
150 N$(K) ~ N$:E(K) ~ E 

160 NEXT I 
170 PRINT "STORAGE COMPLETED" 
180 PRINT "INPUT NAME TO BE RETRIEVED" 
190 INPUT N$: GOSUB 1000 

210 IF LEN(N$(Y)) ~O THEN_:c25::_:0:__ ____ ~ 
220 FOR I ~ Y TO Z 
230 IF N$~ N$(1) THEN 260 
240 NEXT I 
250 PRINT "NOT FOUND":GOTO 180 
260 PRINT N$(1), E(I):GOTO 180 
1000 L~ LEN(N$):X~O 
1010FORJ~1TOL 

1020 X~ X+ ll+ 1 -J)*ASC (MID$(N$, J, 1)) 
1030 NEXT J 
1040 Y ~X -Z* INT(X/Z) 
1050 RETURN 

Checks that a location which has undergone 
allocation is already fil led with another name. 
lf it i s found fil led, sequential storage occurs. 
lf found empty, it contains an empty string. 

Checks that the location decided to be recalled 
i s surely loaded with the identical name. lf 
name in that location i s different from the 
objective, then the program moves from there 
searching for the objective name, then jumps 
to line number 260 if that name i s located. 

: Weights every code and sets the sum of resulting 
weight at X. 

: Sets the names of arrays to be allocated at Y. 
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Master diskettes and slave diskelles 

This chapter will introduce you to the practical use of the Disk Basic. 
First of all, we explains the nomenclature of diskettes. Diskettes are available in two sorts: master diskette and 

slave diskette. These two sorts of diskettes are literally in the relation between master and slave. The diskette to 
containing the Disk Basic and its utility program file is called the master diskette, while the diskette to store a 
wide variety of fil es made up based on the Disk Ba sic is cal led a slave diskette. 

Each individua! diskette has its own volume number. The master diskette, unlike slave one, has a volume 

names "MASTER". Every slave diskette is given any one of the numbers from 1 to 127. lt can be arbitrarily 

decided when initializing each diskette which number should be assigned to it, but for precise file control it is 
essential to specify a proper slave diskette vol ume. (For the practical method of initialization, consult page 176.) 

The master diskette contains the following softwares as utility program file: S LA VE DISKETTE IN lTIALIZE, 

FILING PROGRAM, DISK COPY, and BASIC SP-5025. Comparing the diskette to a firm, it can be said to be 
administrated by one president~ the DISC BASIC ~ and four managers ~ the four utility program files. 
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<:~_o_ri_vin_g_th_e_D_is_k_B_as_ic ______________ ~ 
Now we start to use the Disk Basic. Are the computer and 

the disk drive unit properly connected? O.K.? Good! Then 

switch on the computer, interface unit, and disk dr i ve unit and 

insert the master diskette into the drive. You may insert the 

diskette into either drive, No.1 or No.2. (lf there are two drive 
units, any one of No.l thru No.4 will do.) When inserting the 

diskette, however, use care not to put it in the wrong way. 
Vou must insert the diskette with its labeled face up and its 

head window at the far side. (See the illustration at the right.) 

When the diskette has been placed in the drive, execute the 
monitor command 

FD ([8] 
The computer then changes the control mode over to the disk 

control, asking vou which drive is loaded with the master 
diskette as shown below. 

r-Cursor 
BOOT DR lVE? 'X 

Then input the correct drive number (any one of 1 through 4) 

and press fGE]. (When the drive number is 1, you need only 
to press [Ql]. I 

lf your master diskette is placed correctly in the specified 

disk drive, then the Disk Basic is read and control is left to it, 

thus start ing the operation. (See ph o to 1.) 
lf the diskette is not in the right position, the computer 

provides a display of "'CAN'T BOOT." (See photo 2.) 

ln this case check that: 

• the diskette has been inserted correctly. 

• the drive unit door is closed, and 
• the drive unit i s on. 

Photo 1 

Photo 2 



Your first task is to consult the file list 

lt i s a basic practice indispensable to successful file control to know what files a diskette contain. 
The command DIR n of the Disk Basic has the ability to list on the CRT screen the files recorded in a diskette­
master or slave diskette- on the drive which is specified by n. 

This system enables you to recall fil es, in the form of a file list, from a diskette to the CRT screen by the aid 
of the Dl R command and find aut the files in it just as you would consult a boo k or catalogue and locate your 
objective in the library. "O IR" is an abbreviation of "directory." 

Leť s command the computer at first to display the 
directory of the master diskette. Since this requires a direct 
execution instruction, give the following input directly 
through the corresponding keys. 

The drive number refers to the identification number of a 
drive that has been loaded with the master diskette and does 
not need to be entered when it is 1. (n =;; 1 ). Tapping on cc::BJ 
actuates the drive, providing a display of the directory as in 
photo 3. This shows the utility program fil es recorded on the 

master diskette. 

The displayed directory gives the following information. 
(1) Diskette vol ume number 

{2) Total of sectors not used 
(3) Mode, state, and name of each recorded file. 

The file mode i s identified by the foltowing four codes. 
BTX ............. BASIC text file 

..... BASIC sequential access fite 
BASIC randem access fite 

• • MON I TOR SP-1882 * * 
•FD 
BOOT DRIVE ? 

* SHARP BAS IC SP-6015 
27188 B'r'TES 

REMD'r' 
D IR 
VOL. t1ASTEP <S. 673) 
OBH "'o'-D!Sf.ETTE INIT" 
OBJf "FlLING f- Cl•lT" 
•)B-.H "D l'31<ETTE C(:•PY'' 
•)BJt 'BA:::IC :3P-5025" 
BT:,-: 'PRC•LC•GUE'' 
BT:-: "FA'3HIC,t··i" 
B T:o-; '' :::LC·C~:: LE 

Bf:;-:' ''TH!<E-DOlo.IN GH1·1E" 
READ'ť 

Photo 3 

BSD 
BRD 
OBJ .... object file (machine-language program, data) 

The recording state tells you whether your desired file is locked or not. lf the file is locked,"*" appears 
following the mode, and if not locked, it permits writing, deletion, and changing of file name. 

The file name refers literalty to the name of a file; it i s designated when each file i s recorded. 
When many files are present on a diskette, the system provides the directory display that reveals one frame of 

the file list, awaiting the next command with the flickering cursor. Tapping then on~ compels the machine to 
provide a directory display of further file names, but the computer is also capable of moving to another 
command. 

lf an optional printer is connected to the system, a hard copy of the directory can be obtained with DIA n/P 
command. The hard copy bears, in addition to directory information, the number of sectors every file uses. 
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Loading Basic texts on the computer and saving 
them on a diskeHe 

We will from now practice the operation to load BASIC texts on the computer or save them on the diskette as 
the initial step to the disk control of the Disk Basic. That i s, we will perform the same operation for a diskette 
that has conventionally been made for a cassette tape. 

ln principle, the LOAD instruction to read BASIC texts from a diskette and the SAVE instruction to write the 
said texts on a diskette have the following forms. 

LOAD FDd@v, "file name" 
This form of LOAD instruction commands the system to load the computer with a BASIC text- its 
file name is "file name" - which is recorded on a diskette- which is given a vol ume number of v (v 
= 1 to 127)- in a drive numbered d (d = 1 to 4). 

SAVE FDd@v, "file name" 

This form of SAVE instruction commands the system to save the BASIC text present in the computer 
on a diskette- which is identified by vol ume number of v (v= 1 to 127)- a drive numbered d (d = 1 
to 4). However, the file name of this BASIC text must be specified by "file name," and the file 

name is composed of up to 16 letters. 

The reason for addition of the expression "ln principle" in the above description is that drive number d and 
vol ume number v may not need to be specified as in the following cases. 
(1) When you perform saving or loading for a diskette in the dr i ve that has executed the DI R command I atest, 

you have only to specify "file name" a Ione. Then the identical drive and diskette will be subjected to saving 
or loading. (Provided the diskette remains in the same drive.) 

(2) When you practice saving or loading for a diskette in a specified drive, you do not need to specify its vol ume 
number "@v" no matter what it i s. 

Let's try to load a sample program. 
At first, we will try to load and execute a familiar sample program 

recorded on the master diskette so that you easily understand the practice 

of program loading. 
lnsert the master diskette into drive 1 and execute the DIR command. 

Then the directory of recorded files appears in the CRT display, you will 
notice by their file names headed by "BTX" that four files are the 
identical application programs with these used in the descriptions of the 
tape-mode Basic. 

The digital clock program, for example, is recorded with its file name as 
* "CLOCK." To load the computer with this text vou have on ly to input 

this: 
LOAD "CLOCK" [Ql] 

because the (1) above holds true of this case. lf rn is pressed, then the 
drive starts to move. On the completion of loading the computer displays 
"READY" and awaits the RUN command. 

The above LOAD command can be more easily executed if the 
directory display function is used. ln detail, you have on ly to manipulate 
the computer like this: shift the cursor to the line of a directory display 
that bears BTX "CLOCK", replace BTX with LOAD and press [Q'i]. 

A knack of achieving successful file control is to manage the directory 
display function . 

.. (Note) 

Appl1cation programs in your ''Master" diskette may have file names ''1", "2", 
"3" and "4". 

ln th1s case, the flie names "1", "2", "3" and "4" respectively correspond to the 

programs "PROLOGUE", "FASHION", "CLOCK" and "TAKE-DOWN GAME". 



Let' s save programs next I 
This time, we will teach you the method of saving a BASIC text on a 

diskette. Prepare a slave diskette. (New diskette cannot be used as slave 
ones before they are initialized. Consult the method of initialization on 
page 176.) 

lnput some short program through the keyboard. Only one line of 

PR INT instruction will do, for example. lt i s a com plete program, too. 

10 PRINT "I AM AGNES": END 

We try to save this on a slave diskette. 
ln order to save the program on a diskette numbered 15 in drive No. 2, 

for instance, it is necessary to program the computer as follows, for 
example, with its file name as "AGNES". 

SAVE FD2@15, "AGNES" 

The light of drive No. 2 flashes and program writing begins. When writing 

is completed, execute DIR2. This will reveals that a BTX file named 
"AGNES" has been recorded. Then clear the BASIC text area and load 
this text. 

To load and then execute at once is the duly 
ol RUN "file name:· 

lt is the RUN "file name" command that orders the system to load a 
BASIC text and execute it immediately. This command, like LOAD, has 
the following general form. 

RUN FDd@v, "file name" 

The command permits the omission of drive number and volume number 
under the same conditions as the LOAD does. 

Who is it that is sighing, "What shall I do with the programs I have so 
far recorded on my cassette tapes?"? Take it easy! We will soon introduce 
you to a LOAD or SAVE instruction that be capable of loading or saving 
those programs. 

The instructions LOAO and SAVE you want are available in the forms, 
LOAD/T "file name" and SAVE/T "file name". lf you read BASIC texts 

from your cassette and save them on slave diskettes with these 
instructions, then you will enjoy quick reading in the future. 

The LOAD "file name" and RUN "file name" in Disk BASIC are both 

applicable to object ti les. For its design and application, consult pages 39 
and 56. 
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To lock, unlock, delete or rename files 

This lesson summarizes commands that are individually responsible for locking, unlocking deleting, and 
renaming files recorded on diskettes. The command to Jack a file is LOCK, and the one to release a locked file is 
UNLOCK. So easy to understand aren't they! And the command to rename is RENAME, then the last one is 
DE LETE. This deletes files. Any one of these commands can be used during programming not only as a direct 
instruction, but also as a statement. 

LOCK 
This command locks recorded files just as its label implies. lf a file is 

locked, the computer refuses to accept DE LETE or RENAME command. 
Also, the computer refuses to load new data if a randem access file {BRD) 
is locked. Therefore, any file, if locked, is fixed on the diskette where it 

stays, refusing any request of the computer. 
The names of locked files show up with their file mode symbols 

followed by asterisks when they are recalled in the form of directory 
display. Do you remember that the utility programs' names of the master 
diskette appeared together with asterisks. 

The general form of the LOCK command is: 

LOCK FDd, "file name" 

The form, without FOd - drive number, is executed on the diskette 
that was Ia st used to -execute O IR. 

Here, leťs try to lock a BASIC text file "AGNES" that has been made 
up with the SAVE command. 

LOCK FD2, "AGNES" 
This file, when recalled in the directory display, should appear 

accompanied by an asterisk as follows. 
BTX*"AGNES" 

UNLOCK 
This is the command to cancel the file lock, and its general form is as 

given below. 

UNLOCK FDd, "file name" 

Now, try to free the BTX file "AGNES" locked above. lf the file 
remains in the same dr i ve after the execution of O IR, the form of 
UNLOCK command is simplified as shown below. 

UNLOCK "AGNES" 



RENAME 
The general form of the RENAME command i s 

RENAME FDd, "file name 1", "file name 2" 

and it renames a file present on the diskette that is in drive d, that is, 
changing its file name from "file name 1" to "file name 2." Now, we 
rename, for example, the file "AGNES" to name it "ELICE" by inputting 
the RENAME command--

RENAME "AGNES", "ELICE" 
-- following the UN LOCK command. What i s the result? Ascertain, by 

inputting LOAD "ELICE", that the contents of the renamed file -

"AGNES" in the past, and now "ELICE"- remains unchanged. 

DE LETE 
This command deletes files from diskettes and is generally used in the 

form: 

DELETE FDd, "file name" 

Leťs execute the command right now. We try now to delete the file 
"ELICE", the renamed one. lf the simple form can be used, inputting 

DELETE "ELICE" 
will de lete that file. Command the display to show the directory and make 
certaln the file "ELICE" has been deleted. 

lf locked files are given DE LETE or RENAME command, the directory 
display only shows 

*ER 46 

Photo 4 

shown in Photo 4,and the system does not execute those commands. Open your book at page 173, and you will 
Iind there "DISK BASIC SP-6015 ERROR LIST." Or look at the appendix "DISK BASIC ERROR LIST AND 

FILE COMMANDS." The display in Photo 4 tells us that an error numbered 46 occurs, namely, that the 
DE LETE or RENAME command is inoperative for "write protect file == locked file." 

The Disk Basic, when an error occurs, forces in this way the computer display to show the corresponding error 
number and stops the operation; also, as mentioned on page 52 and the following, it is then capable of jumping 
within the program under processing to an appropriate error correction rout i ne without stopping its execution. 

[Exercise 1] 
Place in drive 2 a diskette that contains BTX file "ELICE," and let the computer display show the relating 

directory. lnsert another slave diskette in place of the said one and input LOCK "ELICE" or DE LETE "ELICE." 
This ca u ses, needless to say, an error. What error number appears on the display? 
(Ans.) 40, no file 

[Exercise 2] 
Cover the write protect noth of the diskette carrying the file "ELICE" with a write protect seal, and carry out 

deletion. What i s the result? 
(Ans.) Error No. 50 occurs. When a write protect seal is glued on a diskette, the whole diskette refuses 

writing, deletion, or other commands irrespective of whether the objective file is locked or not. 
(Giuing a write protect seal has the same effect on a diskette as breaking the tabs does on a cassette.) 
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Running machine-language files(OBJ) 

lf the file mode is BTX, then the program execution with an input of RUN "file name" is under the 
management of the Disk Basic. Accordingly, the starting and excecution of programs are completely controlled 
by the Disk Basic. Meanwhile, if the file mode is OBJ, then RUN "file name" basically depends on the specified 
file. Hereunder are given two instructions you must especially note when u s ing the RUN "file name" in this file 

mode. 

Starting programs 
Any program has a load address and start address without 

exception. The load address indicates where the program 

should be loaded, while the start address where the program 
execution should be started. The illustration at the right 
reveals how RUN "file name" uses these two addresses. 

OBJ file, made up of "MACHINE LANGUAGE" and 
"SYMBOLIC DEBUGGER" has a start address of zero (0). 
Accordingly, its program execution is automatically started at 

the location its load address indicates. Hence, if its start 
address is expected to be zero (0), then the program must be 

made so that its execution should start at the tocation its load 
address indicates. Otherwise, illogical program running could 
occur. 

Breaking operation and return to monitor 

RUN 

YES 

Move the control to 
load address. 

NO 

Move the control 
to start address. 

lf the file mode i s OBJ, then the program execution depends in principle upon specified fil es, freed from the 

control of the Disk Basic. ln this mode, therefore, specified programs, unless they are designed to accept BREAK 
operation and monitor return instructions, cannot be run in the same manner a s the Disk Basic. 



~S_t_ar_tin_g_th_e_d_at_a_fil_e_co_n_tro_l __________ ~:> 
Now, we have arrived at the heart of our DISK BASIC. Yes. We will from now discuss the handling and 

practical control of various data and program files that make use of the large capacity and high-speed access 

function of aur floppy disk unit. 
We have already revealed in the discussion of files that the Disk Basic is capable of handling three kinds of 

ti les: two data files- the sequential access file (BSD), randem access file (BRD)- plus one program file- the 
BASIC text (BTX). One more file, the machine language program file (OBJ), has been constructed using systems 

program or machine language and recorded on a diskette. This file is intended to be singly run or u sed linked with 

the BASIC text in the Basic machine language area; hence, the Disk Basic can utilize it, but cannot write it or 
change its contents. 

Sequential access file 
BSD 

Random access file 
BRD 

Basic text file 
BTX 

Data file 

Program file 

ln discussing individua! file control commands, we will first explain the features of the way to construct and 
use two kinds of data files and second explain the way of using the file commands, CHAIN and SWAP. The 

method of linking machine language program file and Basic text will be demonstrated in the paragraph- on page 
56- that handles the USR function. 

Oeparture for two sorts of data file controls. 
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<~_c_on_tr_ol_o_f _se_q_ue_nt_ia_l _ac_ce_s_s _fil_es ____ ______, 

The sequential access file refers to a data file of which the data i s recorded or fetched by the sequential access 
method, which accesses data sequentially from the beginning. 

You already know the way to form data files on a cassette file by using Series SP-5000 Basic, don't you. 
Sequential access with the Disk Basic is the same with that way, except that its medium is not a cassette but a 
diskette. And the method is of course far more practical and provides high speed access, enabling more versatile 

file control through several new file control commands. 
First, leťs compare the differences between Disk Basic and cassette-based Basic sequential access commands. 

Recording files (writing data) 

_D_is_k_B_a_s_ic _____ +-1-Cassette-based Basic I 
WOPEN #n, "file name" WOPEN "file name" 

GLOSE #n GLOSE 

F i le open command 
Data write command 
File close command 
Cancel command 

PRINT #n,data l PRINT/T data _jl 
---- ------' KI_L,L,_~ 

Recalling files (reading data) 

File open command 
Data read command 
File cl ose command 

File end detection 

-----\---- _ _Dis~_Basi;-1 Ca~;.,tte-based B?s:ijc 
ROPEN .:tn, "file name" ROPEN "file name" 
INPUT #n, variable INPUT/T vanable 
GLOSE #n GLOSE 

_L IF EOF_I_#n~_:rHEN ___ _ __ __ 

Note: 

The general form of a file open command includes drive number and diskette vol ume number to be designated. 
The above tables, however, do not show them. 

As you can see from the above tab les, every command of these two Bas i es nearly corresponds to each other in 
the composition. Did you notice that each Disk Basic command always contains an unfamiliar symbol "#n"? This 
is called a logical number, which must be specified whenever a Disk-Basic-based file access is executed. 

The cassette-based Basic permits only either writing to or reading from one file, whereas the Disk Basic, 
utilizing the merits of disk system that multiple fil es are arranged in parallel and can be arbitrarily accessed, can 
control a multiple number of files (maximum of 10 files) simultaneously. Besides, it is so devised as to define 
opened files by logical numbers chosen arbitrarily, making it unnecessary to write their file names using 
corresponding logical numbers every time vou want to spec i fy your desired fil es thereafter. 

(Such difference can be said to be referred to the difference between hardware, cassette and disk, namely, that 
while the cassette i s of sequential access type, the disk is of randem access type.) 



As a simple example of sequential access file control, leťs discuss the 
recording of the names and addresses of person's homes on a sequential 
access file. Our file, a class list 'in this example, must be made in the 
following form. 

file name = "3-H, CLASS LIST" 

The reason why the above rectangles have not the same length is that 
data recorded by the sequential access method are not fixed in length. ln 
the random access file, we will later mention, a ll the data is given the same 
fixed length of 16 bytes. When all the data is handled in the block as in 
this example - class list of the 3rd grade, class H - or when most of the 
data - addresses in this example- are too Iang to be recorded in 16 bytes 
and are not fixed in length, the sequential access file is more suitable than 
the random access file. 

Shown below is the method of constructing a program to cause the system to behave as follows: substitute 
string variables alternately with names and addresses with INPUT statement, record a combination of name and 
address one by one to ma ke "3-H, CLASS LIST" bearing 50 combinations in a ll, then read stored data out of 
the file (list) and display them on the CRT screen by 1 O combinations. 

(Writing) 
100 WOPEN #3, FD1@22, "3-H, GLASS LIST" 
110 FOR P~ 1 TO 50 
120 INPUT "NAME~"; NA$ 
130 INPUT "ADDRESS ~ " ; AD$ 
140 PRINT #3, NA$, AD$ 
150 NEXT P 
160 GLOSE #3 
(Reading) 
200 ROPEN #4, FD1@22, "3-H, GLASS LIST" 
210 FOR P~ 1 TO 5: FOR O~ 1 TO 10 

220 INPUT #4, NA$, AD$ 
230 PR INT NA$ : PR INT AD$ 
240 NEXT Q 

250 PRINT "STRIKE ANYKEY" 
260 GET X$: IF X$~" " THEN 260 
270 NEXT P 
280 PRINT "END" 
290 GLOSE #4 

The data are stored by this program in the slave diskette, vol ume number 22, that i s in drive 1. The meaning of 
every command used in this program will be described on the next and subsequent pages. 
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Now, we will describe the sequential access commands along with the simple sequential access file control 
program we have shown on the preceding page. The description begins with the command to record data on files. 

WOPEN #n, FDd @v, ~~file name'~ ....... Write open 
The WOPEN command specifies the name of a sequential access file to be loaded with data, defines that file as 

an ar~itrary logical number (between 1 and 127), and opens it to be ready for writing. "To define a file as a 
logical number" means to declare a file to be shown by a logical number. 

ln aur program, the name of the sequential access file to be made with statement No. 100 is specified as 
"3-H, CLASS LIST" and that file is defined as logical number #3. And the file is declared to be formed on the 
diskette with volume number 22 that is in drive 1. 
Notice: 

The designation of drive number and volume number of the objective slave diskette - FOd@v - can be 
omitted in the same way as for the LOAD, and SAVE commands. 
Major error indication 

*ER 42 lndicates that the file already exists. 
lndicates that the objective diskette i s not initialized. 
lndicates that the use of a logical number out of range (1-127) has been tried. 

PRI NT #n, data 
This command sequentially makes data arrays in order to record data in the sequential access file defined as a 

logical number #n and being in a write-open condition. Accordingly, every execution of "PRINT #n, data" 
statement adds one item of data to the data array. Then, however, an actual sequential file is not made; the data 
array i s not recorded in the sequential access file before the CL OSE statement i s executed. When recording data 
in the block, they can be written punctuated with commas as follows. 

PRINT #n, data, data, data,------

This i s the PR INT # statement No. 140 in the sample program shown above. 

GLOSE #n 
This command forma I ly records the data array prepared with the execution of the PR INT # statement as a 

string of data directly in the file. A sequential access file (BSD) is formed before the execution of this command. 
Notice: 

CLOSE statement not accompanied by logical number #n closes all of the file currently open. 

KILL #n 
This command, not used in the preceding sample program, cancels the WOPEN command. The execution of 

K ILL # statement, instead of CLOSE # statement, cancels the WOPEN, prevents the data array, even if it is 
under construction, from being recorded in the sequential access file. This command is practical if the need for 
cancellation occurs during the construction of a sequential data array. 



The descriptions of sequential access file cal I commands follow. 

ROPEN #n, FDd ®v, '~file name': ......... Read open 
This command, by contrast to the WOPEN command, designates a file name to read data from a sequential 

access file, defines that name as an arbitrary logical number (between 1 and 127) and opens that file to read its 
data. 

ln our sample program, this command, used in statement No. 200, specifies the sequential access file 
"3-H, CLASS LIST" and defines it as logical number #4. Also, the command also declares that the above file 
should be read from the slave diskette no. 22 in drive no. 1. 
Noitce: 

The designation of drive number and vol ume number may be omitted when the command is used in the same 
way as describing the WOPEN command. 
Major error indications 

*ER 40 
*ER 43 

lndicates that application of the command has been attempted to a nonexistent file. 
lndicates that the file i s already open. 

INPUT #n, variable 
This command reads data in sequence from the beginning one by one from a read-open sequential access file 

defined as logical number #n and substitutes variables by them. 
ln our sample program, this command, used in the statement no. 220, sequentially substitutes NA$ and AD$ 

with the data from the sequential access file "3-H, CLASS LIST." Such a form as 

INPUT #n, variable, variable, variable, ------

multiple variables being arranged with commas between them, enables one statement to read multiple items of 

data. 
Major error indications 

*ER 4 

GLOSE #n 

lndicates that the forms of variables do not coincide, for example, 
a string i s being read in the form of numerical variable. 

With the ROPEN command given, the CL OSE #n statement completes the ROPEN action and returns logical 
number #n to its original undefined state. 
Note: 

The K ILL statement can, under the ROPEN state, be used in the same way as the CLOSE statement, and has 
the following additional advantage. 

The KILL statement, unlike CLOSE, does not activate an access to the floppy disk unit. Therefore, the 
statement can prevent the occurrence of further errors if u sed to cl ose a file by the correction routine using the 
error correction command, for example, when the open command has caused "NOT READY"- error number 

50. 
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How to detect the lile end 
What i s the result when data i s read beyond the number of recorded item s? ln this case, no error occurs and 

the variables are set at O or "empty", then a special function, EOF (#n). detects the file end. The EOF (#n), 

when data is read from a file with the INPUT# command, is put in the condition "true" if it comes to the end of 
that file. Hence, if the statement 

IF EOF l#n) THEN 

is placed behind INPUT#statement, instructions behind THEN are executed when the EOF {#n) is true, namely, 
the file end i s detected. 
[Problem] 

By modifying the sample program on page 39, make a program to read data from the file "3-H, 
CLASS LIST" by ten combinations of name and address and display them. The number of recorded persons is, 

however, unknown. 

[Example of solution] 
The solution would be for example as follows. 

300 ROPEN #5, FD1 @22, "3-H, CLASS LIST" 
310 FOR I~ 1 TO 10 
320 INPUT #5, NA$, AD$ 
330 IF EOF 1#51 THEN 400 
340 PRINT NA$: PRINT AD$ 
350 NEXT I 
360 PRINT "STRIKE ANYKEY" 
370 GET X$: IF X$~"" THEN 370 
380 GOTO 310 
400 CLOSE #5 
410 PRINT "FILE END": END 

Exercise 
[Problem] 

Record names and addresses present in the BSD file "3-H, CLASS LIST" separately on the BSD file for 
name a Ione and the one for address a Ione. 
[Example of solution] 

500 ROPEN #5, FD1 @22, "3-H, CLASS LIST" 
510 WOPEN #7, FD1@22, "NAME" 
520 WOPEN lťil, FD1@22, "ADDRESS" 
530 INPUT #6, NA$, AD$ 
540 I F EOF 1#61 TH EN 600 
550 PRINT #7, NA$ 
560 PR I NT lťil, AD$ 
570 GOTO 530 
600 CLOSE 
610 END 

[Problem] 

Record strings entered through keys using INPUT statement on a BSD file. However, "CLOSE" must be 
input to close the file, and "K I LL" to cancel it. 

[Example of solution] 
100 WOPEN #30, "SEQ DATA" 
110 INPUT "DATA~"; A$ 

120 IF A$~ "CLOSE" THEN CLOSE #30: END 
130 IF A$~ "K I LL" THEN K ILL #30: END 
140 PRINT #30, A$: GOTO 110 



~Co_n_tro_l_o_l_ra_nd_o_m_a_cc_e_ss __ lile ____________ ~:> 
The randem access file refers to a data file that permits data to be recorded or cal led by the "random access" 

method. The term "random access" means the process of recording or calling each item data by specifying it as an 
array element. Unlike the sequential access file, this file permits randem access of any data elements included in a 
collection of data. 

The PRINT# and INPUT# statements used as randem access commands contain "expression" - which 
specifies array elements- that follows the logical number as shown below because the randem access file requires 
to designate proper array elements for a collection of data of which it i s made up. 

PR INT #n (expression), data 
INPUT #n (expression), variable ... 

Designation of array element 

The "expression" must be given as a numerical value or variable. The statement 
INPUT #7 (21), A$ 

for example, commands the system to read as string variable A$ the data that i s being recorded as the 21st 
element of a group of data present on the randem access file open to logical number #7. 

You should notice that such a randem data access is conditioned on that every data item is recorded in a fixed 
length. ln other words, the randem access file requires to record any numeric and string variables in less than 16 
bytes inclusive. 

Random 
access 
flle 

express1on 

3 
4 

5 
6 

16 bytes 

f---'-+____:1c_:2~3~4:..,5.._,-6c_:7'--"'8--'+-'E=--'1--'0'--------1 <-- Variable A o 0.12 345678+E10 

f--~A:..,Bo:--=C:-D=-:E:_:_F_:G::....:_H~I--------1 c-- Stcing "ABCDEFGHI" 

f---_:..,A'-'B=--=C'-------------1 ~ St ring "ABC" 

Numeric variables, even the ones expressed by exponential notation, do not exceed 16 bytes without 
exception, whereas string variables, which may be extended up to 255 bytes, often exceed 16 bytes, when they 
cannot be recorded in one data element of the randem access file. 

Another difference of this file from the sequential access file i s in that it can be expanded by updating the file 
after it has been initially created. Provided there is a randem access file "RND 1" that has been recorded using 
"expression" up to 20, for instance, that file expands large enough to accomodate 30 "boxes" when data is newly 
entered with "expression" set at 30. 

When data 
are further 
entered with -------;:. 
"expression" 
set at 30. 

"RNO 1" "RNO 1" 

L____) 
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Now, leťs try to devise a program for making a simple inventory by 
using the randem access file. lt is supposed that individua! articles are 
given fixed serial numbers from No. 1 to No. 50 and the inventory has five 
items: article name, unit price, number of stock, amount (unit price X 
number of stocks), and comments. 

When recording inventory data for each article, its serial number must 
be entered first. 

Recording inventory data 
100 XOPEN #5, "STORE LIST" 
110 INPUT "ARTIGLE NO. ~" 
120 IF K~ O THEN 300 
130 INPUT "ARTIGLE NAME ~"; N$ 
140 INPUT "UNIT PRIGE ~"; P 
150 INPUT "NO. OF STOGK ~ ";S 
160 INPUT "GOMMENTS ~"; G$ 
170 T~P*S 
180 PRINT #15 (K *5-4), N$, P, S, T, G$ 
190 GOTO 110 
300 GLOSE #5 
310 END 

The randem access file made according to the above program is as follows. lf article number i s set at K= 12, 

five kinds of data are entered into array elements whose expression individua! ly corresponds to 56 through 60. 

expression 55 
K*5-4} ·····56 N$: article name 
K = 12 

57 P: unit price BRD file 
58 S: number of stock "STORE LIST" 
59 T: amount 

60 G$: comments 

61 

ln this way, data can be arbitrarily arrayed on the file. Hence, the file, unlike the sequential access file that i s 
fil led with data in succession, may exhibit empty locations, providing for simple data rewriting. Next, leťs devise 
a program to ca ll the randem access file "STOR E LIST" ma de a s shown above and read the inventory data of a 
certain article. 

Calling inventory data 
500 XOPEN #17, "STORE LIST" 
510 INPUT "ARTIGLE NO. = "; J: IF J =O THEN 700 

520 INPUT #17 (J *5-4). N$, P, S, T, G$ 
530 PRINT "NO."; J: PRINT "ARTIGLE NAME:"; N$ 
540 PRINT "UNIT PRIGE:"; P 
550 PRINT "NO. OF STOGK:"; S 
560 PRINT "AMOUNT:"; T 
570 PRINT "GOMMENTS:"; G$ 
580 GOTO 510 
700 GLOSE #17 
710 END 

ln this way, that randem access file enables the inventory data of desired articles to be called at once by 
inputting their article numbers, no matter how many articles are inventoried. 



Described below are the detail s of each command, refering to the sample randem access file control program s 
shown on the preceding page. 

XOPEN #n, FDd ®v, ~~file name': ......... Gross open 
The XOPEN command specifies the names of randem access fil es to write data to or read data from, defining 

them as arbitrary log i cal numbers (between 1 and 127) to open these files. ln the access to randem access files 
"logical open" for writing is not differentiated from that for reading. Letter "X" (= cross) of this command 
implies this fact. 

ln the preceding two sample programs, statements nos. 100 and 500 cross-open the randem access file 
"STORE LIST" by defining it as a logical number. 

The part "FDd@v" of this command can be omitted when put in the specified conditions. Since this part is 
omitted in the sample programs, this command works on the diskette in the drive that has processed the Dl R 
command latest. 

XOPEN 
(Gross open) 

Major error indications 

*ER 43 
*ER 63 
*ER 64 

"Logical open" for file writing 
"Logical open" for file reading 

lndicates that an attempt has been made to open a file, that is already open. 
lndicates file mode error, for example, a sequential access file has been crossopened. 
lndicates that ether logical numbers than specified has been used. 

PRINT #n(expression), data 
This command writes data as data elements that correspond to (expression) stored in a randem access file 

defined as a logical number #n to be cross-open. 
ln the sample programs, the command, used in statement no. 180, writes 5 pieces of data- N$, P, S, T, C$­

in sequence on the file, starting the array element of expression = K * 5-4. As seen from this example, the 
command can be written, in order to record data in succession, in the following form. 

PRINT #n (expression). data, data, data, data,···-· 

This command carries aut data recording on randem access files. (The sequential access file is, you already 
know, so designed that data blocks (data arrays) composed of PR INT# statements are not forma I ly recorded as 
file data before CLOSE# statements are entered.) 

Note: 
While the array variable of the Basic requires a D lM declaration in order to deci de the maximum number of 

arrays, the randem access file does not need such a declaration; the increase in the value specified by (expression) 
of PR INT# statement leads to the extension of the data area or file. 

Besides, as we have so far explained many times, data of more than 16 bytes cannot be recorded in one 
element in the case of randem access file because the file requires each data item to have a fixed length of 16 
bytes. 

Major error indications 

*ER 46 lndicates that data has been written to a locked randem access file. 
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INPUT :tfn(expression), variable 
This command reads data element corresponding to (expression) as a variable, from a randem access file 

defined as logical number #n. ln the sample programs, the command, used in statement no. 520, successively 
reads five items of data as variables N$, P, S, T, and C$, starting with the data of "expression"" J*5- 4". 

This command statement, li ke PR lNT# statement, can be written by placing com mas between variables as 
shown below when multiple successive data is desired to be accessed by o ne statement. 

INPUT #n (expression), variable, variable, variable, -----

Notice: 
lf INPUT# statement is executed for an empty element, a numeric variable is substituted by zero (O) and 

string variable by 16 spaces. 

Major error indication 

*ER 4 lndicates the disaccordance of variables form, for example, data that 

contains any str ing ether than numeric value are compelled to be read 
as numeric variable. 

GLOSE #n 
This command terminates the "logical open" state defined by the XOPEN, accomplishing the forma I recording 

of a random access file, and returns its log i cal number to the original undefined state. 

Note: 
ln the random access file control, the KILL#statement has the duty to cease the "cross open" state. 

Method of using the EOF(#n) 
The EOF (#n) can be u sed to detect the file end just as in the case of the sequential access file. 
The program shown below i s intended to display the recorded data of the ran dam access file "STORE LIST" 

on the CRT screen. 

700 XOPEN #20, "STORE LIST" 
710 K=1 
720 INPUT #20 IK*5-4), N$, P, S, T, C$ 
730 IF EOF (#20) THEN 900 
740 PRINT "ARTICLE NO.:"; K 
750 PRINT "ARTICLE NAME:"; N$ 
760 PRINT "UNIT PRICE:"; P 

770 PRINT "NUMBER OF STOCK:"; S 
780 PRINT "AMOUNT:"; T 
790 PRINT "COMMENTS:"; C$ 
800 K = K + 1 : GOTO 720 
900 GLOSE #20 
910 PRINT "FILE END HERE": END 



Exercise 
Solve the following two problems of the sequential access file (BSD) and randem access file (BRD). 

[Problem] 
Count the total number of bytes for all data recorded on some sequential access file, and determine the 

number of sectors occupied on a diskette. 
[Example of solution] 

Read data as string variables and use the LEN command as follows. Then the required number of bytes and 
number of sectors can be calculated. ( 1 sector"" 128 byte s) 

100 ROPEN #50, "SEQ DATA" 
110 INPUT #50, A$ 
120 IF EOF (#50) THEN 200 
130 A~ A+ LEN(A$) 
140 GOTO 110 
200 C LOSE #50 
210 PRINT A; "8YTES" 
220 S~A/128: IF S<>INT(S) THEN S~S+1 
230 PRINT S; "SECTORS" 
240 END 

The directory display- which occurs with the DIR/P command- to transferred to the printer shows the 
number of sectors each file occupies. Compare it with the number of used sectors that has been computed 
according to this program, províded that the BSD fíle ís used. 

[Problem] 

Rerecord numeric data of some sequential access file in the reverse order. Variables accompanied by labels 
mu st not be u sed, however. 
[Example of solutionl 

Being within 16 bytes, each numeric data can be recorded directly on a random access file. The program below 
uses a random access file. 

100 ROPEN #70, "SEQ DATA" 
110 XOPEN #71, "SEQ DATA/RND": J ~ 1 
120 INPUT #70, A 
130 IF EOF (#70) THEN 160 
140 PR INT #71 (J), A 
150 J~J+1 :GOTO 120 

160 C LOSE #70 
170 DELETE "SEQ DATA" 
180 WOPEN #72, "SEQ DATA" 
190 J ~ J - 1 : I F J ~O TH EN 300 
200 INPUT #71(J), 8 
210 PRINT #72, 8 
220 GOTO 190 
300 GLOSE : END 
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<:~M_ak_in_g_a_c_h_ain __ of_p_ro_g_ra_m_s __________ ~ 
The top1c of th1s sect1on IS two program flle control commands These /Jl 

are the CHAIN and SWAP commands. When some programs are recorded " f~ 
on a d1skette, the use of these commands enable you to ca ll another i)>0 c~iJ:~;}t'f{ ~ 
program whlle runnmg the recorded programs and move the control to 1t s$~ 0 /:J&ó -- .... R ~ L 
ln detail, the CHAIN command enables you to connect any program to ~"oe-viJ., ) f · 

the ones recorded on a d1skette, and the SWAP command enables you to c&_l_ :· ~~~ ... 
cal I any program 1n the form of subrout1ne F1rst IS descnbed the CHAIN •. .tn ~-; --.... .."· .. _ .. : 
command to connect or JOtn program s. Jť'-"' ---;.

0 
'\J\}.'0 ~ 0(3~o0 

The form of the CHAIN command IS as follows. . ... > ~':'Geo'": ~ 

CHAIN FD1®50, "TEXT 2" C-~~~;;:~~=~~~-Y~~;, ~ 
~- ""'H '····j~ 
~./- .... _ __,~~~:·ns~s_·) 

This statement commands the system to clear a program then present in the text area {it, however, keeps the 
values of variables), overlay that area with the text named "TEXT 2'' that i s recorded on the diskette of vol ume 

number 50 present in drive 1 and move control to the head of that text. The execution of this text frees the 
system from the control of the then running Basic text and compels it to read the text "TEXT 2" anew, moving 

control to its head. When two programs are connected, the values of variables and the function defined by the 
DEF FN in the original program are kept. 

The function of the CHAIN command can be grasped as one of "GOTO" statement. 

TEXT "ABC" TEXT "DEF" TEXT "GHI" 

goto "DEF" goto "GHI" 

-- ---- goto "file name" 

The use of the CHAIN command enables vou to process such a huge program as to overflow the Basic text 
area by dividing it into pieces and then uniting them again as illustrated above. That is, the CHAIN command 
joins component programs every time they are processed. Therefore, the command and the SWAP command we 

will later refer to can be said to be an indispensable aid in coping with complicated, versatile data processing in 
small businesses. 

Apart from such a sophisticated application, it is quite exciting and interesting to join various texts on a 

diskette. The Disk Basic, as seen from this, has an original world- which cannot be created by the conventional 
Basic- in that enables programs to extend themselves. 



[Exercise] 
Leťs try one-stroke drawing by the aid of the computer. First we input the values of X-and Y-coordinates­

the number of these coordinates must be less than 50. Because nothing appears on the computer display during 
inputting data, we must keep the input data in mind exactly. Otherwise, an unexpected letter or sketch could be 
input. When a ll data has been completely entered, we output it to the display in the same order a s we have input 
it. 

The program i s composed of a rout i ne to gather array variables in A (50) and B (50). and a rout i ne to make a 
sketch, these two routines being connected through the CHAIN command. 

Data A (K) and B (K) or X-and Y-coordinates are input by statments nos. 140 and 150. lf 99 is then input as 
A(K), data is taken to have been completely entered, and the two rout i nes are joined. The SET X, Y instruction 
cannot specify any ether values than these: O through 79 for the X-coordinate, O through 49 for the 
Y-coordinate. Therefore, the program inhibits inputting any values aut of range by means of statement no. 160. 
When the program moves through the CHAIN command to the drawing routine, it continues one-stroke drawing 

unti! some key is input. 

[Program present in the text area] 

100 DIM A (50), B (50) 

11 O PR INT " l'!l * * ONE-STROKE DRAWING * *" 
120 PRINT " HHHHH DATA IN" 
125 FOR K= 1 TO 50 
130 PRINT "NO."; K 
140 INPUT "X="; A (K): IF A (K)= 99 THEN 180 
150 INPUT "Y ="; B (K) 

160 IF (A (K) <Ol+ (A (K)> 79) + (B (K)< O)+ (B (K)> 49) THEN 130 
170 NEXT K 
180 CHAIN FDl, "GRAPH" 

[Program file "GRAPH"] 

100 PRINT "l'!l": Kl= K-1 
110FORJ=2TOK1 
120 Xl =A (Jl -A (J-1) 
130 Yl=B(J)-B(J-1) 
135 IF Xl =O THEN 230 

140 Zl= Yl/Xl 
145 E=l: IF Xl<O THEN E=-1 
150 FOR X= A (J-1) TO A (Jl STEP E 
160 SET X, Zl*IX-A(J-1))+8(J-1) 
170 NEXT X 
180 NEXT J 
210 END 
230 FOR Y = B (J-l I TO B(J) STEP E 
240 SET A (J-l I, Y 
250 NEXT Y 
260 GOTO 180 
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<:~_s_w_ap_pi_ng __ pr_og_r_am_s ________________ ~ 
The SWAP command reads a program from a diskette file, overlays another program with it or link them, and 

leaves control to that program text, resuming control by the original program the instant the execution of the 
text has been completed. Such behaviour i s just the same as referring to a subroutine in a text; a fetched program 
returns to the location next to the one that has been subjected to the SWAP command. Hence, the SWAP 
command can be grasped as a subroutine call. To achieve the above-mentioned action correctly a program text 
that has the SWAP command must be temporarily stored in a diskette before the execution of swapping. The 
program control process cannot then return to the stored original program text before the text area is renewed 
and the subprogram is called and completely executed. The SWAP command is generally available in the 
following form. 

SWAP FDd@v, "file name" 

This form orders the system to swap a subprogram specified by "file name" that is stored on the diskette with 
vol ume number v present in drive d (d = 1 to 4). Storing of a program text prior to execution of a subprogram 

occurs onto the diskette present in the drive that has last executed the DIR command. This means that the drive 
must be loaded with a diskette that allows temporary writing of a program text. The swapping level must be less 
than 1. 

Leťs follow the program file behaviour by taking a simple example in order to understand the SWAP 
command. How does the file when the OIR 1 command i s executed? 

[Program present in the text area] 
10 REM COMPOSER 
20 M1$ = "A7B6l'C3A7A3" 

30 M2$ = "BC"Cl'DrE6A3" 
40 M3$ ="O F6A3r:E7" 
50 PRINT "PLAV THE CELLO" 
60 SWAP FD2@7, "PLAYER" 
70 PRINT "VERV GOOD" 
80 END 

lnitially, the text "COMPOSER", 
present in the text area, is executed. 

First the SWAP command, statement 
no. 60, shelters the text on the diskette 
present in the drive FDl that has 
executed the DI R command, and 
renews the text area. 

Second the text area is overlayed 
with BTX "PLAVER" and the program 
i s executed to play melodies. 

On the completion of playing, the 
sheltered COMPOSER return·s, saying 
"VERV GOOD." 

[Program file "PLAVER"] 
10 REM CELLO PLAVER 
20 MUSIC M1$, M2$, M3$ 
30 PR INT "OK?" 
40 END 

This file is present on slave diskette 
no. 7 in-serted in drive no. 2. 

Text area Drive File 

I ; I ~ Composer 
. . "PLAVER?C "PLAV THE CELLO" 

Sheltered 
.----N-E_W ___ I ".-21~1-[C_O_M_P_O_S_E_R_) I 

I I . "PLAVER" . 

Player plays melodies. 

~- ; __ ~- ~ :T~;~ 

rl T=-------;~",-1~·~------1 Composer says, 

.. ~~MPOSER" ~ I 2 "PLAVER" I "VERV GOOD." 



[Exercise] 
The Lissajou's figure refers to a figure composed of two sine waves drawn on the rectangular coordinates. The 

figure, when the two sine waves ar,e identical in frequency and phase, is a straight line that crosses the X~ and 
Y-axis at an angle of 45 degrees. And the figure becomes roundish gradually as the phase difference between the 
two sine waves i s increased, shaping a circle when that difference reaches 90 degrees. 

y 

- -+-------
-1 X -1 

-1 

Phase difference: O degrees 

y 

-1 

Phase difference: 45 degrees 

y 

-1 

1 X 

Phase difference: 
90 degrees 

The two sine waves can on ly ma ke a simple figure as above when their frequencies are identical, but they shape 
a variety of interesting figures as the ratio of their frequencies is changed. 

The Basic has instructions SET and RESET to be capable of making dots at arbitrary points on the display. 
Now, leťs devise a program to provide various Lissajou's figures by using the "SET' instruction. 

The ma in program gives the frequency ratio of two sine waves to variable Pand ma ke the system execute the 
routine of the file "LISSAJOUS" six times. Here, variable O indicates the phase difference between two sine 
waves. The statement no. 140 of the main program causes swapping, moving the program execution to the file 
"LISSAJOUS". The FOR ·-- NEXT statement var i es the value of R from O to 1. When J = 40 or R = 0.5, X and Y 
ta ke the following values if O= rr/3 and P = 1 then. 

X=25 Y=12.5 (R=0.5,0=rr/3,P=1) 

ln this way, the values of X and Y can be determined by varying the value of R. The SET X, Y of statement no. 
150 makes o ne of dots that ma ke up the Lissajou's figure. X and Y, when J = 80, ta ke the same valu es a s when 
J"' O. lt is obvious that the periodicity of the trigonometrie function causes such a relationship for other values of 
J. Returning to the main program, it is obvious that because the phase difference varies by rr/12, a Lissaujou's 
figure made by the next swapping slightly changes in shape compared with the previous one. ln this way, we can 
have many different Lissajou's figures one after the other on the computer display. 

A sample program to obtain such Lissajou's figures is shown below. The program consists of a ma in program 
and a subroutine program "LISSAJOUS" to be fetched with the SWAP command. These are required to be 
recorded in advance on diskette number 10, which must be set in drive no. 2. 

MAIN PROGRAM 

100PRINT"** LISSAJOUS **" 
110 INPUT "!UUU] FREO. X:Y=1 :";P 
120 FOR 1=0 TO 6 

130 Q =I *rr/12 
140 SWAP FD2@1 O, "LISSAJOUS" 

150 NEXT I 
160 END 

SWAP ROUNTINE "LISSAJOUS" 

100 PRINT "[!]" 

110 FOR J =O TO 80 
120 R = J/80 
130 X= 25 + 25*SIN l2*rr*RI 
140 Y = 25 + 25*SIN 112*rr*RI*P +Ol 
150 SET X, Y 
160 NEXT J 
170 END 

Photo 5 
Phase difference: O 
Frequency ratio: 2 

Photo 6 
Phase difference: 2/3 
Frequency ratio: 1 
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<:~E_rr_or_c_o_rr_ec_ti_on __ co_nt_ro_l ______________ ~ 
lf we had the skill to ascertain the cause of, and correct various errors we encounter while running BASIC 

programs, we should be able to resolve the errors without stopping the program execution. 
The Disk Basic, when an error occurs during the program execution, causes the computer to display the 

corresponding error number and stop the program execution. Using the error correction instruction, however, we 

can restore aur program and continue to execute it by ascertaining the cause of the error and tak ing action 
against it. The instruction is composed of three subordinate instructions: ON ER ROR instruction to leave 

program control to the error correction routine on the occurrence of an error, variables ERN and ERL to 

ascertain the kind of error and locate it, and the RESUME instruction to return the system to the original 

program. 

ON ERROR GOTO line number 
This instruction transfers control to a rout i ne specified by line number at the occurrence of an error, serv ing as 

a declaration statement to connect the occurrence of an error and the error correction routine. The statement 

causes the system to transfer control to a specified statement number without fail whatever error occurs. 

ERN. ERL 
ERN and ERL are special variables that are individually substituted by error number and error line number at 

the occurrence of an error. The kind and location of an error can be determined by testing the values of these 

variables with an IF statement. 

RESUME 
This instruction returns the co nt rol to the original program after the ·error has been cleared, and can be used in 

the following modes according to the way of returning the control. 

RESUME Starts the program execution again at the statement where an error occurred. 

RESUME NEXT Moves control to the statement that follows the statement where an error occurred. 

RESUME line number Moves the control to the location specified by the line number. 

RESUME O Moves control to the start of the program. 



We show below some examples of the use of the error correction instruction. 

Calculation of tangent 
100 ON ERROR GOTO 1000 
110 FOR THoO TO 180 STEP 30 
120 PRINT TH, TAN (7T*TH/180) 
130 NEXT : END 
1000 PRINT "OVERFLOW" 
1010 RESUME NEXT 

[Execution] 

RUN 
o o 
30 0.57735027 
60 1.7320508 

90 OVERFLOW 
120 -1.7320508 
150 -0.57735027 
180 o 

The sample program shown above is made to show "OVERFLOW" on the computer display if a data overflow 
occurs in calculation of tangent specified by the statement no. 120. And since a data overflow of TAN (rr/2) --+ CX) 

occurs in fact when TH comes to 90, the design, when the program is executed, makes the computer display 
"OVERFLOW", returns the computer to the original program with the RESUME NEXT statement of statement 
no. 1010 and continues further computation, as the program execution list reveals, by leaving control to the error 
correction routine (statement no. 1000) that has been declared by the ON ERROR statement when TH = 90. 

Now, we modify this program as follows in order to identify the errors. 

100 ON ERROR GOTO 1000 
110 FOR TH ~O TO 180 STEP 30 

120 PRINT TH, TAN (7T*TH/180) 
130 NEX: END 
1000 tF (ERN ~ 2)*(ERLo 120) THEN 1020 
1010 PRINT "ERROR"; ERN;" IN"; ERL: END 
1020 PRINT "OVERFLOW" 
1030 RESUME NEXT 

[Execution] 

RUN 
o o 

ERROR IN 130 

This modified program has NEX instead of NEXT in statement no. 130. The program execution list above 
reveals that the statement no. 120 is executed when TH =O and then a syntax error of the "NEX" occurs, causing 
the program to jump to the statement no. 1000. From this it is known that the condition is fal se with the error 

identification statement using variables ERN and ERL, thus forcing the computer to execute statement no. 1010 
to stop the program execution. lf the "NEX" is replaced with "NEXT", the execution result should be the same 

as that of the initial program. 
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Error correclion by lile control 
[Problem] 

A certain program reads and writes data using a sequential access file. What measure should be taken in this 
case in order to display a ll the expected file control errors in the block using the error correction routine. 
[Solution] 

First declare the statement number of the error correction routine by placing the ON ERROR statement, then 
arrange the program so that expected errors are collected in the error correction routine to be proper ly corrected. 

10 ON ERROR GOTO 1000 

Main program 

999 PRINT "ERROR IN"; ERL: END 
1000 IF ERN = 40 THEN PRINT "NOT FOUND": GOTO 1080 
1010 IF ERN = 41 THEN PRINT "HARD ERROR": RESUME 999 
1020 IF ERN =46 THEN RPINT "LOCKED FILE": GOTO 1040 
1030 GOTO 1100 
1040 INPUT "UNLOCK? Y/N "; A$ 
1050 IF A$= "Y" THEN 1070 
1060 RESUME 999 
1070 UNLOCK F$: RESUME 
1080 INPUT "FILE NAME? "; FN$ 
1090 RESUME 

According to this solution, the computer gives a display of "NOT FOUND" and awaits the designation of 
another file name with the statement no. 1080 when the error "Not found", error number 40, of file control 
errors occurs. And if some file name is entered, the system restarts the program execution with the RESUME 
command. Also, the computer, when the error "Data", error number 41, occurs, displays "HARD ERROR" with 
the statement 1010 and the corresponding error line number with the RESUME 999, stopping the program 
execution. The computer then asks us if locked fil es should be unlocked or not when the "write protect file" of 
error number 46 is accessed {loaded with some data). lf aur answer is "Unlock!", the computer executes the 
UNLOCK command and then resumes the original program again, whereas if our answer is not "Unlock!", it 
displays the corresponding error number with the RESUME 999, stopping the program execution. 



~CU_R_S_OR_c_o_mm_a_nd _________________ :> 
The action of the CURSOR command is to bring the cursor to any 

position on the CRT screen. The horizontal movement of the cursor -

along the X-axis - is made when a constant from O to 39 or a variable is 

input; "O" moves the cursor to the leftmost position and "39" to the 
rightmost position. The vertical movement- along the Y-axis- is made 

when a constant from O to 24 or a variable is entered; "O" moves the 
cursor to the top and "24" to the bottom. The CU RSOR function may be 
taken to be the variation of the TAB( ) function that permits the 
up-and-down movement in addition to the horizontal movement, facilita­

ting so much easily the construction of a display program. 

[ 

Horizontal axis r· Vertical axis 

CURSOR X , Y 

L_ 1 Eit~er a constant ar a 
-- --vanable can be used. 

We will demonstrate how the CURSOR command simplifies programming. 
First move the cursor to the 7th line from the top of screen and move it from there to the 8th position from 

the left end along that line. Then let the display show there "PRINT". Shown below are two programs to display 
"DISK BASIC" at the place five lines below the said place- where "PRINT" is shown. The left one uses the 

CURSOR command and the right one does not use it. 

100 CURSOR 7, 6 100 PRINT "1:1999999" 
110 PRINT "PRINT" 110 PRINT TAB 17) 
120 CURSOR 7, 11 120 PRINT "PRINT" 
130 PRINT "DISK BASIC" 130 PRINT "9999" 

140 PRINT TAB 17); "DISK BASIC" 

You will notice when comparing the above two programs that the use of the CURSOR command not only 

shortens the programs's length, but enables you to ditermine very easily the current cursor position or display 
position. Considering that making an easy-to-read program is the essential step to making a program work, the 

command can be si ad to benefit u s greatly. 
Oemonstrated below is a sample program to display 40 items of data. The program of course uses the 

CURSOR command. The array variable A (I) is presupposed to be filled with the necessary data. 

200 CURSOR 2,2 : PR INT "NO. 
210 FOR I= 1 TO 20 
220 CURSOR 3,4 +I : PRINT I, A ll) 
230 NEXT I 
250 CURSOR 22,2: PRINT "NO. 
260 FOR I = 21 TO 40 
270 CURSOR 23,-16 +I: PRINT I, A ll) 
280 NEXT 
290 END 

DATA" 

DATA" 
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<:~_Lo_g_ica_l-_op_en __ us_R_f_un_ct_io_n~----------~ 
An ordinary USR function serves as an instruction to fetch a machine-language program formed in the 

machine-language user' s area as a subroutine from a Basic program. The Disk Basic i s given an additional function 
to enable the logical opening of the USR function. 

The data access with the logical-open USR function can be accomplished in the same statement composition as 
applied to sequential access file. The logical open (WQPEN, ROPEN) 1s used with the USR function first, then the 
practical access is executed with the PRINT# and INPUT#statements, and finally, the execution ends with the 

CLOSE# statement. 

With the USR function in the logical-open state, the execution of the PR INT# and INPUT# statements i s 
made under the following conditions. 

Writing 
100 WOPEN #10, USR (49152) 
110 PRINT #10, A$ 

120 CLOSE #10 

100--The system defines USR (49152) as logical number #10 and opens it for writing. 

110--The system writes a row of ASCII codes, the contents of string variable A$, in the data write buffer, 
places the start address of that buffer into the DE register and the data length in the BC register, then 
executes the above USR. 
When A$= "ABCD", for example, the data write buffer i s loaded with ASCII codes as illustrated 
below and the BC register i s loaded with the number of ASCII codes exclusive of ~ code, when the 
USR (49152) is executed. 

"A" (41H) 
"B" (42H) 
"C" (43H) BC .,...._ 0004 H 
"D" (44H) 

[ffi] (ODH) 

ln statement no. 110, the print data A$ is not followed by a semicolon. lt decides the mode of 
the control to be practiced next when the machine returns from the machine-language program 

whether or not a semicolon follows the A$. 

(1) When a semicolon is present ---- The system moves to the following statement 
(2) When no semicolon is present -- The system sets the ~ code (ODH) into an address indicated by 

the DE register and executes the USR (n) again with BC= 0001. 

For example, when the write routine has been made so as to control the line printer, the system can 
deci de based on this control action whether or not line feed should be made after printing the data. 

120 - The system closes the logical number #10. 

The machine-language program itself fetched with the USR function depends on the user's applications. ln 
short, the logical-open USR function can deliver in the above-mentioned conditions the contents of variables used 

in the Basic text to the region under the control of the USR function. 



Reading 200 ROPEN #11, USR ($ GlOO) 
210 INPUT #11, B$ 
220 GLOSE #11 

200 The system defines the USR ($C1 00) as the logical number #11, and opens it for reading. 

210 __ _., The system executes the USR. ln the machine-language routine for the execution, however, input 

data must be placed in the identical input/output data buffer with that used in the execution of the 
aforementioned PR INT# statement, sequentially from the start and the total number of ASC ll codes 

of that data must be placed in the BC register. When these requirements are fulfilled, the system 

substitutes the B$ by that data. 

220 The system closes the logical number #11. 

On reading, the system also can substitute variables used in the Basic text by data introduced from external 

units in the form of a user's machine language program so that the above conditions should be satisfied. 

ln the above example, the address designation of USR ( ) i s written li ke this: $C1 00. This is the hexadecimal 
representation of an address to be cal led. That i s, the use of sign "$" enables you to specify any address in four 
hexadecimal digits. (Such hexadecimal address representation can be made for the LIMIT instruction as well.) 

Simple Exercise 
Lets's try to ca ll a monitor subroutine in order to get used to using the logical-open USR function. 

(Problem) 

Using the INPUT# statement instead of the INPUT statement and the PRINT# statement in place of the 
PRINT statement, place strings to input variables, and call them to the computer display. 

(Solution) 
Oevise the following program, for example. 

10 ROPEN #1, USR($0003) 
20 WOPEN #2, USR($0015) 
100 INPUT #1, A$, B$ 
110 IF (A$=" ")*lB$=" ") THEN 1000 
120 PRINT #2, "A$=", A$ 
130 USR($0006) 
140 PRINT #2, "B$ = ", B$ 
150 USR ($0006) 
160 GOTO 100 
1000 GLOSE: END 

ln this program, two string variables A$ and B$ are loaded with data in statement 100. The USR functions 
employed in statements nos. 130 and 150 are used in the ordinary manner, having nothing to do with the 

"logical open" funcť1on. The contents of the monitor subroutine are as follows. {For details, consult the Manual 
"Systems Program.") 

$0003---- O ne line of data i s input through the keyboard. 80 characters including ~ {ODH) can be set start ing 
from the address indicated by the DE register when cal led, until [QTI key is input. 

$0015---- The system display s a message that starts at the cursor position. lt displays the data stored in the 
address that i s specified by the DE register when the ca ll is made, to~ code, but does not perform 

a carriage return. 

$0006 --- The system advances to the next line, and sets the cursor to the head of that line. 
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Errors that occur during the execution of a machine-language program can be linked with each ether in the 
following conditions on purpose to move control to the error correction routine that has been defined by the ON 

ERROR command of the Disk Basic. 

The index registers IV and IX contain special value when the USR(n) is executed. When error correction is 
required in the user area, a proper error code is entered into the address indicated by the IV register, namely (IV 
+ O), then the system is jumped to the address indicated by the IX register. That i s, the control, when an error 
correction rotuine is declared with the ON ERROR, can be moved there with JP (IX)_ 

Here, "a proper error code" refers to a number that replaces the error number ERN. The ERN can be replaced 
with any number of O to 255, however, you must not use any number that is used in the Disk Basic. Use other 
numbers, otherwise confusion could occur. 

Example ol PTP and PTA control 
We will write a program to control the PTP (paper tape puncher) and PTR (paper tape reader) as a practical 

application of the logical-open USR function. 
The composition of an OBJ program to be made is as follows. 

PTP control 
$GOOO ~-----~ 

Start 

Recording specified 
data in ASCII code 
by punching 

Return 

Error correction l 
L_ __ ro_"_';_"_•_E_R_N ____ _jr 

Occurrence 
of error 

PTR control 
$G100 ,--------, 

Start 

Substitut ing variables 
with ASCII codes 
recorded on paper tape 

Return 

Error correction r 
routine ERN 

'--------------' 

Occurrence 
of error 

lf such machine-language program s are present in the machine-language area, a program, for example, to record 
the contents of string variable A$ on paper tape by punching ar to read ASCII data up to ~ code to string 
variable 8$ can be composed of very simple statements as given below. 

[Outputting the contents of string variable A$ to the PTPJ 

300 WOPEN #3, USR ($GOOO) 
310 PR INT #3, A$ 
320 GLOSE #3 

[lnputting string from the PRT to B$] 

400 ROPEN #4, USR ($G100) 
410 INPUT #4, B$ 
420 GLOSE #3 

PTP and PTR control programs exemplified on the next and subsequent pages are intended for the model 
RP-600 PTP & PRT of Nada Electronics Laboratories. (The assembly list has been made using the dat printer 
MZ-80P3 dump with the Assembler SP-2102.) 



Example of PTP control program 

01 1)(1(1[1 

02 (1000 
03 0000 
04 (1(1(1(1 

05 00(1(1 
~36 (1(1(1(1 

07 0(1(1(1 

o::: 0000 
(19 (U~1(1(1 

10 (1(1(1(1 

1 1 [1(1(1(1 

1~ OftO~:t F' F'OTH: 
13 0(1(1(1 F' F'OTE:: 
14 (1(100 

15 0000 F' 
16 00(1(1 

17 (1(1(1(1 F'TF·c:: 
1::: [1(1(1(1 7::: 
19 0001 E:l 
.::o o o o::: c::: 
~1 0003 3EFO 

0005 C•3El 
0007 !E: 

~4 ooo::: [:oE:El 
.__, OOOH E60~ 
2t. 0(1(1(: FE•:1~ 

OOltE 2(1F::: 
.::::: (1(11(1 26FF 
:...:·~ 0012 13 F'TF'4: 
30 (1(113 CD1E0t1 
31 0016 3Et:.s 

001:::: ..::.•:•...:...·-· 

-··-' 0(t1H lH 
3-t OO!E: 2F F'TF'5: 
35 001C D3EO 
~.s OO!E C•E:El 

00.20 Et:.0:2 
3::: (1(122 20FH 
:09 (1(1;24 DE:El 
40 002t:. Et:.02 
ll 002S 2:3FH 
42 0Ct2H OE: 
43 o~:t2B 7::3 
44 002C E:l 
45 002D 2::a:J7 
4t. o•:cF .;:.._1 

47 0030 3E64 
4::: (1(13~ 2:::oE: 
49 0034 l:O:DC 
50 003t. 3EF2 F'TF'2: 

01 (1(13::: C•3El 
0:2 00.31=1 HF 
cc 003B ~F 
04 003C D3E[1 
05 003E c :9 
ot. 003F 
07 cu:c:F FD7700 F'TF'3: 
o::: 004:: 3EF~ 
0':? 0044 D3E1 
10 [1(14t. HF 
1 1 0047 ;:F 
1~ (1(14::: C•C'·E':' 
13 004H DDE9 
14 004C 

F'TF' COtHPOL FOR C• I :;k E:H::: I C 
CHLL F'TF'C 

DE:DHTH HDDF:ESS 
E:C: E:'/TE :::IZE 

t·1H>>255 
1 )•:: EF:POF~ F~ETUF:N H(o[>F:ESS 
1 'l: EF~ROF: CI)[>E 

1(1[1=t·10F:E DHTH THHN 255 
10 1 =E:F:EHf< JH 

Ef!l_l E[1H 
EDU E!H 

mu OO!EH 

EHT 
LD H .. E: 
OF: c 
F:ET 
LC• H .. H1H 
OUT (.F'OTE:), H 
DEC C•E 
IH H. (F'OTE:) 
HND 02H 
CP 02H 
_TF: NZ,-6 
L[:o H.FFH 
IHC [:oE 
CHLL E:F~EHf:: 
L[:o H, 101 
JF: Z.F'TF'3 
LD H, (DE> 
C:F'L 
OUT O::F'OTH),H 
IN H. <POTE:) 
HHD 02H 
JF: t·C,-4 
IH H, O::F'OTB> 
Hr~D >:CH 
JF: z.-4 
DEC. E:C 
LC:• H,B 
OP c 
JF Z, F'TF'2 
[:oEC H 
LD H, 10~1 
JF: Z,F'TF'3 
JF: F'TF'4 
LD H,F2H 

OUT O::F'OTE:), H 
;...:oF.: H 
CF'L 
OUT O::F'OTH>, H 
F:ET 

L[:• 
LC• 
OUT 

( I'·/+t1) ~ H 
H,F2H 
O::F'OTB),H 

~<OF: H 
C:F'L 
OUT 0:: F'OTH>, H 
JF' <I>C• 
EHD 

DHTH F'OF:T 
COtHF:OL F'OF:T 

I F BC:=O THEH RETUF:t-~ 

BF:EHK CODE 

DHTH OUT 

I F [:oHTH Et~D THEt~ F:ET. 

t·10FE [:•HTH EF:i<:OF: CODE 

EF:POF.: COC:•E 
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Example ol PTR control program 
+ + 2SO RS~:Et·lE:LEF.' SF'-21 [12 PRGE Ol ** 

[11 ooo~=1 
0.2 [1(100 PTF.: (HHDH) COtHF:OL 
03 0000 CHLL PTF.:C 
04 0000 [•E : DRTR HD[,F:Et;::: 
05 0000 BC :DRTR COUt<TEF: 
ot. 0000 BF.:K : EF.:t<<--1 w 
07 000(1 THPE E: H:H<--1 1 I 
1)8 1:":1(1(1(1 !'' ,·) :.JUt·lP EF.:F:OF.: 
0'3 0(10[1 I'r' : EF.:F.:OF.: CO['E 
10 ooo~=t 

1 1 0(1(1(1 F' F'OTR: EG~U EOH 
12 (1[1(1(1 p F'OTB: EOU EIH 
1::: (1[1(1[1 p BF.:f<: EOU OOIEH 
14 [1[1(1[1 

15 (11:"::1[1(1 PTF.:C: HlT 
lt. [1(1(1[1 RF ~~OF: H 
1:' OltO! 4F LC> c, H 
l:C: [1(10:2 3EEF LC> R,EFH STHF:T t:!Gtl 
1'? [1(1(14 [•3E1 OUT (POTB) ,R 
.20 0006 [•BEl F'TF.:2: !t-l R, (POTB) 
::'1 o o o::: E630 RHC> 3[1H 

(tO OH C:E:6F E:IT S,R CHEC:K THPE Et·lC> 
OOOC 2t.6F L[' H, I ll 

24 OCtCtE 2033 .JF.: tJ:, F'TF.? 
.-,e 
..... _1 OtHlt CB67 E:IT 4, H 
26 (1(11:2 2:C:F2 ._TF.: ,;;_, PTF.:2 
:27 0014 C•E:El PTF.:3: Hl R- O::POTB:·· 
.::::::: ~=1016 EE.30 Ht·l[) 30H 
.29 (1[11 ::: CE:6F E:IT S,R 
:=:o 001H :266F L[:o H, 1 1 1 
31 CtCtlC 2025 .JF: HZ, F'TF.:7 

DOlE CE:t.? E:IT 4, H 
00.20 20F2 .JF.: tl:, PTF.:3 

:::4 0022 C>E:EO Hl R, (POTH) 
~5 [1(124 2F CPL 
36 0(12.5 E:7 OF: H 

0Ct2t. ::::::oc .. w z, PTF.:4 
:.::: 002::: 1:2 LD (DE> H 
-=:'? 00.29 13 HlC [•E 
40 002H FEO[• CP m:.H 
41 o~=t2C .:;:::::23 .JF.: .;:.., F'Te::C: 
42 002E oc HK I 

-

43 Ct0.2F 79 LC> R, c 
44 (1(13(1 FEFE CP FEH 
45 [1(t32 2:.::19 JF.: .::...• PTe:S 
4t. 0034 C>E:El PTr:::4: Hl R, (POTE:) 
47 [1036 E630 Rt·lD 30H 
4::: 003:.:: CE:E.? E:IT 4, H 
4'3 003H 2:::F::: .JF; .::...• PTF.:4 
50 003C CD1EOO CHLL BF:K 

Ol 003F :2E.t::.E LC• H, 1 1 ~1 
o.:::: [1041 20L1 1 Jf;: t·C,PTF:3 
:?13 0043 ťC PTF:7: LC> R, H 
04 0044 FD??Olt LC> ( I'..-'+0),H 
05 004-;-' 3EFF LD H, FFH 
06 0049 [•3El OUT (F'OTB) ,H 
07 DD4B [:>[:>E'3 JP '· I>::) 
o::: 004(:1 
09 [104(:1 3EDC> F'Te:S: LC> R, [1C>H 
10 004F 12 LC> O:: PE>' H 
1 1 005~~1 13 HK C•E 
12 (H~t51 3EFF F'TF:E:: L[! R, FFH 
13 (1053 C>3El OUT ( F'OTE: :.•, H 
14 0(155 I :9 PET 
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PTP I PTR co nt rol 
The PTP/PTR (model RP-600) of Nada Electronics Laboratories relies on the following control and data ~ignals. 

PTP 
Ml: 

fO: 
ST: 
OTt -oT,: 

Motor on/off input signal 
Timing output signal 

Start/stop input signal 
Data input signal 

PTR 
STA: 
RB: 

SPR: 

Start/stop input signal 

Operational indication output signal 

(tape end and unusual stop) 
Sprocket output signal 

RPt - RPs: Data output signal 

These signals act according to the following timing, controlling the PTP/PTR. 

PTP Motor punchmg 
starts. Starts. P1nchmg stops. Motor stops. 

T (sec) 

Ml ~------------

ST More2t~:c~~---·-- -----·~ __ j 

TO 

OTn 

"1""0""1""1""1" 

Note) Data to be recorded is prepared when TO i s at High and held while it i s at Low. 

PTR Tape i s found 
Reading starts. unusual. Read1ng restarts Reading stops. 

T (sec) 

STA -l. l_ ___ _r-·· 

RB-l_~~ 

L_j L_j L_jlJ- --

"1""1'"'1" "1""1" "O" 

The control and data signals are given the following port distribution. The PTP/PTR control program makes 
the judgement and setting of the PTP/PTR state by inputting and outputting those control signals. 

As an interface to be used, the un1versal 1/0 card (MZ-801/0-1) i s practical. The port numbers shown below 

refer to those shown below in the symbol figure of the universa! 1/0 card. For precautions on connection, consult 
the instruction manual of that card.) 

PTP 

Outputport 0 10 017 

I oT !joT ,joT ,joT .1 OT ,joT .1 oT ,joT .1 
02 o 027 

jMI*! ST I I 

lnput port ~12'."0'--,----~----~-~~-~----,---"l'' 
I !Tol I 

* S1nce th1s program does not províde remote control, 
nothing must be connected to Ml. 
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PTR 
lnputport 110 l17 

IR o ,IR o,IRo,IR o.IRosl R o.IR o1l R o.l 
Output port 0r2'-'o'-,--,--,---==-,---,----';027 

I !sTAl I 

!sPRl RB I 
The control program uses "EO" as data signal port and "E1" as control signal port. Because the universa I 1/0 

card enables two successive ports to be input and output, the following setting of the port switch can actuate 
both the PTP and PTR. 
lllustration of the port switch 

1234567 

ONUIIEWON 
LSB 
SWitch 

t ( ·Note) 

MSB 

MSB 
• ~ 1 11 o 

E 

Shown below i s the flow chart of the PTP/PTR control program. 

PTP 

LSB (Note) 

• [p l? ON ooox --o- OFF 
Side view Figure of 

the switch 

PTR 



Updated commands ) 
'--------~ 

Oescribed below are updated commands in Disk Basic SP-6015 versi on, as well as their forms. 

RESTORE line number 
The RESTORE statement used in the Basic Series SP-5000 is served as a command to return the data read 

pointer used in the READ ...... DATA statement to the beginning of the DATA statement, whereas this 

"RESTORE line number" statement moves the data read pointer to the DATA position specified by statement 

number. 

p~ READ variable _______ _j 

L __ R_E_S_T_O_R_E __ _J~ - _':- = ~ 
line number DATA 

500 

510 

520 

530 

540 

DATA data, . - J 
~: ~: ::::: _:=::~~: 
DAT A data, ----------- _ 

Provided a program has DATA statement of statement nos. 500 thru 540 as shown above, for example, the 
data reference caused by the READ statement, if the RESTORE command is given, begins with the start data of 
the DATA statement (dotted line), and the data reference caused by the next READ statement starts with the 

begínníng of the DATA statement in statement no. 520 (solid line) if the statement of RESTORE 520 is 
executed. 

INP @port, variable OUT @port, variable 
The command reads data from and delivers it to external devices through the universa I interface card respectively. 
The updated variation is different from the same type of command employed in the SP-5025 on ly in that it uses 

symbol "@" instead of the symbol"#" in order to indicate the input/output port number. 
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ln this chapter are introduced three typ i cal examples of programs using DISK BASIC in order that the user may 
utilize the fundamental programming technique described in these examples. The programs have the following 

applications. 

I. Report generator 

The Report Generator i s employed to perform summarization of data, calculation of their mean values, and to 
obtain standard deviations, and approximate regression curve and regression line on the basis of data 
distribution. Then, this data is printed aut on the printer in a form of a report. As a data file a sequential 
access file i s used and many CHA IN and SWAP commands are u sed in the program. 

ll. Amateur radio log recording 

Arrangement and preparation of an amateur radio log i s maintained by a computerized program. As the log i s 
filed in the diskette file, it enables easy addition and correction to communication records as well as allowing 
fast data retrieval and list generation. A randem access file is used in this program to maintain ever-growing 
and time-to-time vary ing groups of data. 

111. I nventory control program 

ln this program, the typ i cal functions of "lnventory management" are a ll contained, with which merchandize 
handled by a store are classified by the merchandize name and code and a list is generated for controlling the 
number of stock, unit price and stock value. A random access file i s also used by this program. ln addition, an 
arithmetical routine which enables multiplication up to 16 digits (i.e. multiplication of unit price with 
quantity) is provided in this program. 

NOTE: 

The programs contained in this text are all originated by Sharp Corporation and the use of such programs 
other than for personal use is prohibited. 



~Re_p_ort __ ge_n_er_at_or_p_ro_g_ra_m ______________ ~:> 
Have you ever been urged to prepare a report 1n a short 

time? Well, everyone has met such a case once ar twice up to 

now. 
lt is much better for a microcomputer not to bury himself 

under a stock of pa per and pencils for preparing the report. 

The floppy disk will help you a lot for th1s purpose. lt is 

easy to mount the disk file into the unit and use it with a 

program previously prepared. A simple example will be used in 

the following lines to introduce this program. 

Why don't you modify your current program to meet your 

requirements when using this program? 

Leť s try it now ! ! 

Objectivity 
This program has been developed for the following functions: 

I wlll summanze the resultant histogram 
h1stogram in to a report. 

a) Data is classified and summarized on the list and can be shown in the form of a histogram or graph. 
b) That the Report Generator program is connectable with a program already in existence. 
c) That it enables you to create a single report and that the data are access1ble to the disk file for both the 

summary list and graph and enables you to list up the data on the pr1ntN 
d) That the group of input data can be approximated to a simple expression of f1rst or second degree. 
The program units are composed of several subrout1nes for the purposes. 

Program usage 
a) File name and function of each subroutine text .... (Table 1) 

group distributed on the graph is approximated to "Y = AX + B". 

roup distributed on the graph 1s approximated to "Y = AX 2 + BX + C". 
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b} Linkage of programs 

Fig. 1 Linkage of programs 

The subroutine texts having functions shown as in Table 1 are linked to ether program by means of the 

CHAIN and SWAP commands (see Fig. 1). And, data can be stored in the disk file by the WOEPN command 
through "OSPTO ? + F TX" or "Report TX". On the other hand, data on the disk can be read with the ROPEN 
command through "Tabulation TX". 

As all of the texts are linked together in this manner, the program can handle multiple sets of data, if they are 
filed on the disk in groups of 32 item s. 

c) Using the program in actual applications 
Now, leťs us prepare a report using this program. First of all, make sure that the diskette is installed in the 

disk drive unit. Then, execute DIR. Texts will now appear one after another. Bring the cursor to the 
"Tabulation TX", then RUN. 

lt must be noted here, however, that such as the "Histogram TX", "Graph TX", and "OSPTO ? + F TX" 
can not be u sed alone, but they will be linked to the "Tabulation TX" in an auto matic manner when these three 
texts are run, start ing from the statement number described in the program usage without executing the opening 
process for "Tabulation TX". But, the rest of the texts can be used independently. 

Meanwhile, when one of the keys i s depressed after the opening indication upon completion of the tabulation 
text execution, there appears a description regarding the program usage on the screen. When the key "S" is 
depressed at this stage, there appears a request whether the previously ti led data or report is to be confirmed or 
not. 

Take a look at Fig. 1. When a file name is entered after depressing the key "Y", the data previously filed in the 

disk appears on the screen and it can then be printed out on the printer. This operation is repeated until the key 
"N" is depressed at the time of file confirmation. lt will go into data input processing when the key "N" is 
depressed (statement number 400 through 450 and 5000 through 5200). Normally, entry of a non-existant file 
name at the stage of file name entry will cause it to indicate an error number to stop prgoram execution, but, 
using the ON ERROR GOTO or RESUME command as in statement number 5015 and 6000"'7100, it is able to 
process the error. When an error is made in the entry of a file name, it will cause the program to return to the 
previous statement number when the key "X" i s depressed after confirming the file name. 

These two commands are important and beneficial when u sed in stroing the data upon completion of key data 
entry, as the program execution can be continued even if an error i s encountered. 



With the depression of the key "N" at the previous stage, it goes into data entry. lt permit entry of an item up 
to 5 characters and 9,999,999 for a numeric (up to 7 digits). Data input up to 32 items can be executed at o ne 

time. 
When too much data is to be entered, either ťerminate the 

loop shown in Fig. 1 or use the return to the tabulation TX 
from the DSP TX, graph TX, or histogram TX. Details for 
these will be described at each section designated for the 
relevant text. 

When the item is indicated by a number, distribution of 
data is approximated to the expression in first or second 
degree in the graph TX. When key entry is over, the table is 
displayed on the screen and notation will be displayed under 
the table regarding the data error, addition, and deletion, 
which should be dealt with at that stage. Then, there appears 
on the screen the table shown on the right, indicating the 
total, mean value, maximum value, minimum value and 
percentage to the total value. Standard deviation will appear 
when the key "Y" i s depressed. 

Photo 1 Results of summarization 

Depression of the key "Y" according to the notation will cause the SWAP command in the statement number 
2700 to be executed. This command will eliminate the tabulation TX out of the program and the file 
DSPTO ? + F is then cal led to the computer, then, so that the control is handed to DSP TX now. 

With DSP TX, the display contents are then converted into ASCII code from display code by each address 
starting from the top address of V-RAM to be further converted in to character code to ma ke it a string variable of 
40 characters per line, and arranges 25 li nes to X$ (1 ). Because the display contents has to be maintained as it i s, 
the program execution takes place each time beeping sound is generated. Therefore, the operator must not 
depress the BREAK key since the screen contents does not change. 

When the arrangement is over, depress either the key "Y" or "N" according to your intention whether the 
data is to be printed on the printer or not. Depression of the key "Y" will cause a move to the statement number 
of the file after printout, and depression of the key "N" will move directly to the statement. Avoid double 
defin1tion at this stage in entering the file name, though commands such as ON ERROR GOTO and RESUME 
are used in statement number 265 and 3000 ,..._, 3620 (the same procedure i s seen at statement number 142 and 

4000 ,..._, 4100). This time, the previously read data must be written to the disk using the WOPEN and PRINT 
commands and the file i s closed by the CLOSE command (statement number 270 ,..._, 310). 

lt has been determined that the program will terminated when "NW = 5" i s encountered at statement number 
320. Although it is not necessary for the SWAP command, "NW = 5" is defined as a sign to return to the 
tabulation TX ignoring the CHAIN command 1n statement number 440, as this DSP TX is employed for the 
po1nt of each text. 

Now, the program i s returned under the control of the tabulation TX with NW = 5, and ask for the selection of 
the graph. Depression of the key "1" will make the file name of the string variable NW$ the histogram TX and 
depression of the key "2" will make NW$ the graph TX, so as to start executing the CHAIN command in 
statement number 3310. With this, the control is separated completely from the tabulation TX and reads and 
executes the file desingated by NW$. Although single use of the SWAP and CHAIN commands differ in their 
performance, multiple use of the CHAIN command can offer advantageous use (see Fig. 1 ). 

The histogram and the graph seem almost the same, but their distinction can be recognized from Table 1, and 
that the histogram, as shown in Fig. 1, can not perform primary and secondary regression. For accuracy as a 
graph the histogram may be better. 

Examples of data shown by the histogram and the graph are shown in Photograph 2 and 3, respectively. 
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Photo 2 Results on a histogram Photo 3 Results on a graph 

As both are sim1lar as a program, diSCUSSion will be made regarding the graph TX here. 

As 11 is linked w1th the CHAIN command from the tabulat10n TX, vanables Hl the tabulat1on TX remam as they 

are (item, data, maximum, and minimum values). We must remind you here that the horizontal ax1s of the 

histogram or the graph is only arranged with the number in order. You may change them as you w1sh. 

When the title, and unit of vertical and horizontal axes or the classification are entered, the maximum scale 

value of the graph IS determ1ned accord1ng to the maximum dig1ts and capac1ty transfered from the tabulation TX 

(lt wlll be determ1ned by the h1gher absolute value, d the maximum or min1mum value 1s of negat1ve value), 

determ1nes scale the d1vid1ng rat"1o, determ·1nes the unit scale, and convert the f1gure of data to the he1ght 1n the 

scale on the graph and places the scale and un1t for the hor1zontal and vertical axes after the preparat1on of the 

graph. Here, on the CRT screen i s ind1cated whether the data IS to be indicated by an expression or not. Oepress 

the key "6" after the depress1on of the key "Y" for a straight line graph or the key "7" for a curve graph. Text of 

regression l1ne or regress1on curve IS executed by the statement number 1205 or 1305 and its result is 

approx1mated to "Y = AX + 8" or "Y = AX~ + BX + C" and the values A, 8, and C, are pr1nted aut on the 

prmter together with the 1nput data, to be returned to the graph TX. 

lf the graph IS to be filed after return1ng to the graph TX, it will be pnnted auror flled by the CHAIN 

command with DSP TX. Or, the graph can be changed when the key "N" 1s depressed. Oepression of the key 

"Y" at this stage Will cause a return to the tabulation TX after setting "GX = 4" and start to execute the program 

from statement number 3000 designated by the parameter "GX = 4", where the graph is selected Oepression of 

the key "N" makes "GX = 2", 50 as to return to the tabu lat ion TX to beg1n execut1on from the data entry. 

Ddferent po1nt encountered 1n moving from the graph TX to the OSP TX 1s that the 5elect1on has to be made 

whether to go to report generation text or not, as the statement number in the OSP TX IS neglected this time as 

the value of NW i s set to "NW = 1" ar "NW = 2" by statement number 3260 and 3265 of the tabu lati on TX. 

Depress1119 the key "N" at th1s stage will cause the program to return to the tabulation TX w1th "GX = 2", 50 as 

to execute the program from the data entry in statement number 300. 
On the other hand, depressing the key "Y" at thl5 stage will cause the program to go to the report TX by the 

CHAIN command in statement number 420, so as to execute the report TX. 

W1th the Report Generator program it is poss1ble to make an entry of three lines of notat1on w1th one line 

consiStlng of 37 characters regarding the purpose, method, results, and comments, after the entry of the date, 

programmer's name, and title. As th1s program does not require DSP TX and is able to perform the stonng of 

data and printout 1ndependently, it must be selected according to the vol ume of data. ln this program, 37 

characters 1n a line are arranged in the string variable R$ (23). 
As C'very input 1tem 15 d1splayed after the entry of the data, error 1n the mput item can be corrected by 

1r1dlcat1ng the line number of the statement through the keyboard. lt IS also possible to make correction of the 

prograrnmer's name, date, and tltle. 



Also, the error processing routine to avoid double definition of the file name during the time of file name 
entry and another error processing routine to check error in entering a non-existant file nalll€, in deleting the 
unnecessary file are implemented in statement number 513, 520, and 2000 "'2070. As this report TX enables 
you to delete the file that had become unnecessary, proceed to cancel the file after making good confirmation 

of the file name. 
After storing the report on the disk or when it was not filed, it will start program execution from statement 

number 300 after returning to the tabulation TX by the CHAIN command as it is directly defined to "CX = 10". 
lt will be essential to fully understand the functions of each program as the programs are endlessly looped to 

continue subroutine texts one after another. 

List of variables 
Majority of variables used in this program are listed in Table 2. 

a) DISPTO ? + F text (Table 2-a) 

Variable Description 

y (222) Array of the display code corresponding with the ASCII code. 
z Shows the CRT screen address in decima I. 
z z lndicates the contents in the address Z by display code. 
P$ String variable consisting of 40 characters per line. 
X$ (24) Arrays P$ 1 --... 24 li nes. 
NW = 5 Variable to inform that it is the SAWP command from the tabulation TX. 
GX = 2 Variable used to determine the statement number to be executed after returning to the 

tabulation TX. 
-

bl Tabulation text (Table 2-b) 

Variable 

A$ (32) 
B$(32) 
B (32) 
PT$ (32) 

SS, SS$ 

SD, SD$ 
HC, HC$ 

TT, TT$ 
Nl$ 
X$ (24) 

NW$ 

ex= 10 
GX = 2 

NW= 5 
L__ ____ L 

Description 

String variable used to arrange items. 
String variable used to arrange data. 
Arranges data by numerical value. 
Str ing variable used to arrange item by percentage. 
Minimum value of data and string variable. 
Maximum value of data and str ing variable. 
Mean value of data and string variable. 
Total value of data and string variable. 
String variable of file name to read. 
String variable used to read data from file and arrange. 
String variable of the file name of the text to be executed next. 
Command variable used to instruct execution from statement number 300 of the report text. 
Command variable used to instruct execution from statement number 300 of the DSP text. 
Variable to inform the DSP text that the SWAP command i s under execution. 
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c) Histogram text (Table 2-c) 

Variable 

X (32) 

c (32) 

TN$ 
KN$ 

' DN$ 
Zl$ (8) 

LD 
LM$ 
LM 
SM 
v 
TS 
HS 
A (32) 

GX ~ 6) 
GX ~ 7 

Description 

lndicates data by the number of characters (by integral number). 

Array of characters to indicate odd number of X (32). 
Variable of title name. 

Name variable of item (X-axis). 

Name variable of data (Y-axis). 

Array of each character for display ing the name of the Y-axis toward the horizontal direction. 

Number of digits of the maximum value (recognized by SD$). 
Str ing variable to indicate MSD of the maximum value. 
Numerical variable to ind1cate MSD of the maximum value 

Maximum scale value. 
Variable engaged to designate space between scale points on the vertical ax1s. 
Variable to indicate the height of data by each character (1 partition). 
Variable to indicate index value of each scale. 
Used on ly in the graph TX for arraying item in numerical value. 
Variable used to swap by th1s number to the text 1n which the expression IS contained 

for the approximation of data. 

d) Report, regression text (Table 2-d) 

Variable 

R$ (23) 

A$ 

B$ 
D$ 

NR$ 
ex~ 10 

X1 (32) 

Y1 (32) 

z (32) 

Description 

String variable to array each line of report. 

Stríng variable for the date. 
St ring variable for the programmer's name. 
Str ing variable for the title name. 

St ring variable of the fi le name of the report. 

Variable which is used to return to the the tabulation TX to start program execution 

from statement number 300. 
Variable to express the array variable data in the quadratic expression on the basis 

of the first item. 
Variable to express the array variable data in the quadratic expression on the basis 

of the first data. 
Array variable of Yl/Xl. 

Al the end of this section 
As described in the preceding paragraphs, any small program can be linked by means of the SWAP and CHAIN 

commands and this allows convenient program preparation. 

Although the ON ERROR command is used on ly in defining the file name in this chapter, there are a number 
of other u ses. 

As mentioned at the beginning, the program introduced in this chapter 1s only for example. Use of 

CHAIN, SWAP, WOPEN, ROPEN, and ON ERROR commands will allow you to expand program as far as the 
disk capacity remains available. As flowcharts and lists are shown for each text, please ma ke use of such mate rial. 



Tabulation program flowchart 

5000 

' 

START 

5010 '---,----

NO 

590 
I 

670 

lf the number is over 32 

71~ ==';--_j error display appears. ' 

The 1tems should be 
715 composed of up to 5 

l characters. 
830 L-=_;c~_j The data should be composed 

840 ,---'--, 

' 858 

930 
I 

937 

1120 

' 1173 

1174 
I 

1230L--~ _ _j 

of less than 7 dig1ts (1000000). 
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Selection of graph's form 
1. Histogram 
2. Graph 

Graph TX 

• Celculation f:cmule ol stendecd deviat~o~ 

...::-.- J'L (yi)
2

- n (X)
2 

n 

n ""' no. of items 
' 

L_ 
yi = value of each:J'tems 
X= Average 

--



Graphing subroutine text 

rat1o of 

Set maxJcale 
value and 

380 graduat1on -= 400 ~,- ?] Sett1ng he1ght 
I 

1 

of data on 
460 graph r-

510 

J 

I s graph to be approximated 
by mathemat1cal formula? 

"V" 

I s data d1stnbut1on linear or curvi11near? 
6. L1near 
7. Curvi11near 

Swapp1ng 

I s data to be f1led on d1sk? 
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Histogram making subroutine text 

DSPTO? + F 
executed from 300 text 

'---_./ 
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DSPTO ? + F subroutine text 

60 

From each 
text 

The program converts one frame of information 

into characters and array them. Then it outputs 
the data to the printer or disk and, depending 

on the set value of a variable, either moves to 
the next text ar returns to the original text to 
execute it. 

190 
I 

230 

Error such as double 
def1n1tion of files 
occurs? 

Preparat1on for 
open1ng flie 

Wr1ting data 
L__~ _ _j to d1sk 

L__--,-___j 
Clos1ng flle 

Executes the 
command next 
to SWAP for 
tabu lat ion TX 
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Report generator subroutine text 

"N" 

78 

WOPEN 

~--'---, Deciding execut1on statement 
no. necessary when the rout1ne 

L__~ _ __J has returned to tabu lat ion TX 

3 l1nes 
NO reached? 

~s 
2 

Or when 

"'""""""' 

I 
'---- - ----- __j 



Regression line subroutine text 

1000 

I 

START 

1120LL'=:::.:._-,---__ _L 

When SWAP command 1s 
encountered 

~~G~c~ap~h~ 

generator 
text 

Calculat1on formu Ia 

Lx1yi --n-

END 

Lx1l:y1 I 

Lx12 -~n~~~ y = AX + B 

B= l:y1 l:XI 
--b-

n n 

n: number of data 
x1: value for X-ax1s 
y1: value for Y-axis 

Quadratic regression curve subroutine text 

Calculation formu Ia 

l:P1Zi-~ 

l:Pi2- (l:Pi)2 
n- 1 

B = ~- Al: Pi - 2A·X1 
n- 1 n- 1 

generator text unless 
1tems are those data 

Pi= XI- XI' Ol= Vl- Vl' Zl= Oi/Pi 

n: number of data 

xi: value for X-axis 

yi: value for Y-axis 
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~g ~~INl~:~~; ~~Hl §tě~2), B$032), B<32), F'H32>, PT$<32>, :::fC4> 

5tf IF <CX=W>+<G?>2:• THHJ 300 
200 
210 
220 
230 
235 
240 
245 
250 
260 
270 
280 
30(1 
310 
32(1 
33(1 
340 
35(1 
360 
37(1 
38(1 
39(1 
4(10 
4W 
415 
42tf 
43(1 
44(1 
450 
5':'10 
600 
61(1 
620 
630 
640 
650 
670 
680 
685 
690 
7(10 
705 
710 
712 
715 
720 
730 
740 
?50 
76€t 
??~f ...,...,!::' ......... 
780 
820 
822 
825 
83(1 
840 
841 
842 
844 
846 
848 
85(1 

REM "** TITLE **" 
CURSOR E:, 4: f·f':HJT" 
CUR:O:OR :::,5: PI':HH"I:------------
CUI':SOR :::,6:PRHJT"I * PEF'OI':T GEtJEF'RTOF' ·t 

CUPSOR 8, 7: F'F:HJT"I 1 

CI_IRSOR E:,t::PF:HJT"I THBULHTIOH F'F:CII~F:Rt·l I " 
CUP:O:OR ::;:, 9: f·f':HJT"I I " 
CURSOR 8, l(f:f'I':ItH" __________ _:_ 

CURSOI': 16, ti::: PPHH"PEF'F:E::;::: Ht·J'/ I<E'r' 1 ": u:::F'(62) 
GET R$:IF R$="" THEH 270 
IF R:f="S" THHJ u:::F:0::62:•:130TO 300 
REM * HOl•.! TO Ut:E ,,. 
F'RINT"~";:CUF:SOP 9,1:F·PHJT"·+· HOl·! TO OF'EF:RTE ,, ... 
CURSOF: 2, 5: PF: I tH" I F [:•RTR I"· I t·WUT RCCOF:P I t·JI3 TH I:::" 
CURSOR 2, 7: F'RINT"F'ROI3RHr·l, ','OU CRtJ t·lRI<E H F:EF'OF:T." 
CURSOF: 2, 1(1: F'RHJT"F'LER:::E EtHEF: THE [•HTH FOLL01 .•. 1HJ13" 
CURSOF.: 2, 12: F'F:JtH"THE HJ:::TF:UCTI Otl OH THE :::CF:EHL" 
CURt:OR 4, 16:PF.:HH"** F'F.:E::;::: ·S TO 'C.TRPT" 
GET R$: IF R$="" THEH 37tf 
IF H:f=":::" THEH u:::F.:0::62> :i30TO 400 
130TO 370 
F'RitH"~"; : n<=5: C'/=5: CUP:::oF: T:<, C\': n<=n<+4: C'/=C'/+2 
F'PHH"IiJ:~ F'F:EIIJOU:3 FILE'' ••• '/ OF.: tJ" 
H$="" 
13ET R$:IF 
IF H:f:==u•/u 
IF R:f="t.J'' 
GOTO 415 

R$="" THEH 42(1 
THEN U%:(62:.0: GOTO 
THHJ I_I::.F:0::62): 130TO 

PEM * HlF'UT [)HTR B'r' KE'/ ,,, 
F'RHJT"~"; :CI_IPt:OR 9,2:F·PJtH"* PRTR HWUT ,,, .. 
CURSOR 2, 6: F'F:HJT"THJ::: F'F.:OI3F.:Rt·1 F'EF.:mr::: [:•RTH EHTF.:\"' 
CURSOF.: 2, 8: F'RitH"OF 32 ITEI'l:::." 
CURSOF.: 2, 1(1: PRINT" HJF'UT [!HTH FOR ERCH ITEJ·l." 
CURSOF.: 2, 12: F'R HJT" ITEJ·l: 5 CHRF:RC TEF:S" 
CUPSOR 2, 14:F'F:ItH "['HTH: 99999'39 t·JR>:" 
CUR:::OF.: 2, 1:::: PF.:HH"* F'F:E:::::. ·S ~.E'/ l.o.IHEN F.:ER[•'/ ,,, .. 
13ET R$: I F R$="" THEt·J 6:::0 
IF R$=":3" THHJ 700 
GOTO 6t:O 
PRitH"~"; 
INPLIT"HUMBER OF ITEI'l ••• "; R: F'F:Hn 
IF R>32 THEN F'RHJT" :": EF:ROF: ":U::.f':(62>:R=O:t·l=JOO:GOTO 705 
IF M=W0 THEH PF:ItH"~"; :1<=2:GOTO 720 
1<=2 
FOP I=1 TO H 
CURSOP O, I<: F'R I NTI: CURSOP 4, K: HWUT" ITEJ·l •••• "; R$ 
Ll =LEH 0:: H$): I F Ll >5 THEN F'F: ItH" ·:·:: EPF:OF:": u·::F: < .:.;::::. : R$="": 1·1=5(1: 130TO 730 
CURSOR 20, 1=::: INF'UT"PRTR •••• "; E:$ 
L2=LEWB$): IF L2>7 THHJ F'PitH"m!:·:: EF:POF:":u:::F:•62..o:E::f="":t·l=50:130TO ?50 
E:=5-L1 : C=?-L2: R$=:::F'C:( E:> +Rf: E::f=:::PC 0:: C) +E::f 
R:f=LEFT:f <H$, 5): E:$=LEFT:fo:E::f, 7 :o 

H:f<I>=R:f:B:f<I>=E:$ 
IF 1'1=50 THEt·J CUF::::OF' (1, 1:.+ 1: PF: ltH ::.F·CO:: 1 0): f'J$="": E::f="": 1 .. =1'.+2: GOTO c·.::.-• 
R$="":E:$="":K=K+2 
IF (K=22)+,T=44> THEtJ 1.=2 :F'F:JtH"~"; 
t~EXTI 
F'RINT"~"; "!l"; 
PRINT" .-------.----.----- -,------, 
PRitiT" TOTHL JW.IEPR13EI t·lR:: r·lltJ I" 
f'PINT" I I I" 
PF.: I NT" ----,- · --1 " 
PF.:ItH" I ITEJ·l I [•H1H :. I I ITEJ·l I [•RTn 1 •• I' 
F'F'ItH" !----+-·····-- ., -·-~ f ··-·····-+·-- ·· 1··-··-·-1" 



852 FOR 1=1 TO 16 
:::54 F'F.: HH" I I 
856 NEXT I 
858 F'RINT" 
895 F'RINT"Ili";:CURSOR 0,7 
900 FOR 1=1 TO R 
905 IF 1=<16 THHl 915 

ll I'' 

910 IF 1=>17 THEt~ F'RINT TR8<21HR$(J);TR8<27);8$(J):GOTO 920 
915 F'RINT TR8(2);R$0);TR8(8);8$(!) 
918 IF 1=16 THEN F'RINT"Ili";:CURSOR (1,7 
920 NEXT I 
930 PRINT"Ill";: CURSOR O, 24: PRitH"DRTR CORRECTC' •••• V OR W; 
931 USR(62): R$='"' 
934 13ET Rt:IF R$="" THEN 934 
935 IF R$="'/" THEN USR<62): 130TO 940 
936 I F R$= "N" THEt~ USR ( 62) : GOTO 1120 
937 130TO 934 
94€1 CURSOR O, 24: PR I NT "~.JH I CH ITEM I S t•.IRotiG·o· 
942 CURSOR 25,24: It~PUT" "; N 
944 F'RINT"~";: CURSOR 2, 2: PP HlT" ITEt·1"; R:f:(N);" 
950 F'RINT"* J.,IHICH IS t•.IRONG [)RTR OR ITEM O· ": F'RINT 

DRTR: "; B:t<ti): F'RINT 

96€1 PRINT"ITEM: ·K·· DRTR: ·D-· BOTH: ·B· ••• F'USH ":PF~HH 
970 13ET Ct:IF C$="" THEN 970 
980 IF CI="K" THEN Rf(N)="":GOTO 1000 
990 IF CI="D" THEN Bf<N>="":GOTO 1010 
995 IF C$="8" THHl 8101)="": RIUD="": GOTO 102(1 
ggR GOTO 97t1 
1000 INPUT" ITH1 CORRECTION: ";RIO~): L=LEWRIO·O) 
1003 I F L >5 THEN F'R I NT" :x: EF.:ROF.: WP TO 5 CHRP S) ":Rl O·D =" ": GOTO WOO 
1005 8=5-L: Rf(t~)=:3F'C<8> +Rf(ti): GOTO 11€10 
11310 lt~F'UT"DRTR CORRECTION: "; Bf(ti): L=LEtl(Bf(N)) 
1(113 IF L>7 THEN PR!tH" ::·:: EF:F.TIF.:(LJF' TO 7 CHRF~S)":BIUD="":GOTO 101(1 
1015 C=7-L: BIO·O=SPCO::O+B$0~): GOTO 110(1 
1(120 INPUT" ITE~1 COF.:RECT!Otl: "; R$(~0: L=LEWRIO~)) 
1023 IF L>5 THE~l F'R!NT" :x: EF.:F.:OROJF' TO 5 CHRR::::o":RIUD="":GOTO 1(12[1 
1025 8=5-L: R$(ti)=SPC (B)+Rf(tl): F'R ItH 
1030 INPUT"DRTR CORRECTION: "; BIO·D: L=LEWBIOD) 
1033 I F L> 7 THEt~ PR ItH" x EF.:F.:OF.: (UF' TO 7 CHRP:;;) ":Bl 00 ="": GOTO 1(13[1 
1035 C=7-L:B$0i)=SPC<CHBIO·O 
1100 130TO 840 
1120 IF (32-R>=O THEN 129[1 
1140 R$="" 
1150 CURSOR O, 24: PF.:ItH"RDDITIOtlRL ['RTR ••. 'i OP tl 
1155 8(,1$= "X C:Rt~ 'T RD['" : CJ .• .JI=" ( l.o.II TH HO " 
1160 R~l$="H[It,J ~1RNV ITEMS DO '/OU l .• .JRNT TO RD[,o· " 
1162 GET Rt: IF Rf="" THEt·l 1162 
1164 IF Rt="V" THEN u:::F.:0::62:0:GOTO 1170 
1166 IF Rt="tl" THEN USF.:u;.2):GOTO 1290 
1168 GOTO 1162 
11 7[1 CUR~:OF.: (1, 24: f·F.: ItH Rl.oJf: 
1171 CURSOP 36,24:INPUT" ";D 
1173 IF R+D>32 THEtl CUR:::OP (1,24:F·RrtH Bl.o.lf:CJ.,.J$;32-R: ")";:D=O:GOTO 1171 
1174 PF.:ItH"~";:CUR:::oF.: 10 .. 2:F·F.:ItH"t HJF'UT Rtl R[,C•ITIOt·lRL ITEt-1" 
1175 CURSOR (1~ 5 
11 77 FOR ~l=R+ 1 TO R+D 
1180 HJF'UT"R[,[•lTIOtlRL ITEt·l: "; R:tOI •: L=LEtiOR:t• tl• • 
1183 IF L>5 THEt·! F'f':HH" ::•: EF:F.:ORO::UF' TO 5 CHRR:;;,":R.tOJ':o="":ioOTO 11:::0 
1185 8=5-L: Rl (tl) =:::F·c ( B) +Rf • .. t·l): F·F.: I tH 
1190 It~PUT"R[o[:oiTIDtiRL [•RTR: ":E::t•ti•:L1=LEti•E::totl•o 
1193 IF Ll>? THEt·! F'RHH" ·:·:: ERF.:OF:<UF' TO ;- CHRFS)":B:to:.tL•="":GOTO 11q0 
1195 C=?-Ll: BHt·D=:::PCOC .•+B:to:tl.•: PF' HIT 
1230 NEXT N:R=R+D:GOTO 840 
129~3 H$= 1111 

130[1 CUFSOR (1, 24: F'F'HIT"C•ELET!tl•:, [•RTR .... ',· OF' tl 
132(1 GET Rf: IF R:t="" THEtl 1320 
1330 IF R:t="Y" THEN USR<62 •:GOTO 1355 

81 



82 

1.:)40 
135(1 
1355 
136(1 
137(1 
1.3::0:0 
1.39(1 
1400 
141(1 
142(1 
1430 
1440 
1455 
1457 
147•:1 
14E:(1 
151(1 
1520 
20~~Uj 
2l18~~1 
2(19(1 

2100 
214(1 
215(1 
2160 
2170 
2180 
2182 
21t:4 
2186 
21'3(1 
21 '32 
2195 
2197 
220(1 
2210 
2215 
2240 
2245 
2250 
226(1 
2270 
2310 
2312 
2314 
2316 
234(1 
2350 
2355 
236'3 
23t.5 
237l3 
.-,...,.-,c:­
..::..._~( ._1 

2380 
2384 
2386 
239(1 
2400 
241(1 
242•3 
2430 
244(1 
245(1 
2500 
2E.98 
27fH~1 

I F H:t= "t.J'' THEtl U":F·' (.;' • :i30TO 2000 
GOTO 1320 
H:t="" 
C:UF::::CIF O .. ~·4: F'F' HlT'· IotH! CH I H:f'l [.o U ','tJU t.o.tHtn TO [oELE TE~. "· 
C:UF:::::oF.: 36.24: HJF'UT'' ·• .: H: F'I':PH"~": 
C:UF:SOF: 7,2:F"~:HH"+ HlF'UT l•ELET!Otl 
CUF::::oF.: 4,4:F"F:ItJT"ITH1: ":f'i:tOH•: '' 
CUF::30F: 4, 6: F'I':ItJT"COF:F:ECT c· •••••• '/ 
GET H:t: IF H:t="" THEt·l 1410 

r··RTH" 
[•RTH: 

OR N" 

IF H$="'/" THH1 H:tOH::O="":E::t<H:.0="""30TO 1455 
IF H:t="t-1" THEt·l :::40 
GOTO 1410 
IF H=32 THEtl 1520 
IF W32 THEtl F'F:HH""":CUF:::.oP ·: .. 3:F·F:ItH"Cf"ltl T E:•ELETE ' ":(10TO :::40 
FOF: H=H+1 TO H 
H:tUl-1 .:o=f'i:to:tf•: E:.t•.tl-1 •=E::t• tl • 
t1E:<T H 
H=H-1 : t30TO :::40 
F:Et1 •+• CLHSSIFICHT!Otl OF [:•f'iTH •+ 
TT=O: HC=(1 
~::::=UHL ( E::t ( 1 ::0 ::0: :::[o='.IHL 0.: E::t' 1 ·., o 
FOI': t·1=1 TO H 
B< t1 >='...'HL 0:: E::t < t·l) :.0 
IF B<N>>SD THEH SD=E:OH> 
IF Bd·L><.SS THEH SS=E:<tD 
TT=TT +BO·D 
~lD•:T H 
HC=TT./f'i 
IF (HC< 1(1000):t:(HC>0) THEN HC=INT<HC:t: 1€100+. 5) ..... 1 tn)(~: r30TO 2195 
IF O::HC<1(n)•X1(1::0•+•0::HC:>0::0 THEt·l HC=INTO::HCH•)+.5) .. ·10:GOTO 2195 
HC=ItH<HC) 
IF TT>100000000 THEH TT=TT·1000:TT:t=STF::t<TT::O+"K":GOTO 21'37 
TT:t=~:TF::to::TD 
:::D$=:::TfU <:::[o): :::::::t=:ó:TF::t ,.· :::::.): HC::t=:ó:TF:$ o.: HC,:. 
FOF: t·l= 1 TO H 
F"T=CB<H::O/TT)*100 
IF CPT<10l*<PT>0) THEH PT<H>=IHT'F"T*10+.5•.·10:GOTO 2245 
PT<H>=IHT<PT>:PT:t<H>=STF::tO.:PT<N> 
PHO·D=STF::t<PTOD) 
t1En tl 
PF:Hn "Cl"; 
CUF::::oR 4,(1:PI':ItH"F!t3.1 THE:ULHTIOtl LI:::T" 
CUF::::OR 2, 3: PF:!tJT TH 
CUF:SOF.: 13, 3: PF.: rtn HC:t 
CUF::30R 21 , 3: PR I tn :::r:o:t 
CUF::::OR 30, 3: Pl': I tJT :::::::t 
CUF.::::oF: 2, 7 
FOF.: t-1=1 TO R 
IF H=17 THEN F·RrtH"CJ"; :cUR:::tJF: O, 7:t30TO 2.365 
I F t·1=< 16 THEt·l F'R I HT TRE: < 16 >; F'T:to:: t·Lo: GOTO 2370 
PF:INT THB-::35::0; PH On 
t1E>n t1 
CURSOF: 0, 24: PF: I tJT" DI ·::F'LH'/ THE ST[:•. DE'.I I HT I OH ••• '/ OR H 
GET H$: I F R$="" THEH 23::=:0 
IF H$='"/" THEt·l USF:o:ď62>: GO:::UE: 6000 
IF R:t="N" THEH USR<62':GOTO 2400 
GOTO 238(1 
PF.:INT"CJ";: CUR:::OR 0, 24: PF'ItJT"DHTH TO BE FILE[:• ••• '/ OF: tl"; :::PC<)')); 
H:f.=~~~~ 

GET R:t: IF H$="" THEtl 2420 
I F H$= '''/ '' THEt·~ t-41.~_1=5: GOTD 25~30 
IF H$= "tr' THEt1 3000 
GOTO 2420 
C:UF:SOF: o. 24: F'F:ItH"·:.I.oiRF' E:EP.lt3 E>•:ECUTED' l.o.IHIT R 1·11NUTE' ";: U:::F:o:ď6Z::. 
ON EI':F:OI': GOTO :::000 
:::l.o.IHF", "[:o:':F'TO ''+F" 



.30€1€1 PRINT"~"; 
3020 CU~:SOP 6, 3: PF:HH"++ GHlEPRTHlG H GF:RPH ++" 
303(1 CURé:OF: 6, 7: F'F:HJT">,:-R>,;Jé: OF GRRPH ••• ITEf'l'' .: " , 
3040 CURSOP 29, :;:: : PF: I tH" I " 
3050 CURSOR 6,'3:PRHJT"','-R:,<E· OF GRRPH ••• C>RTR";" "" 
3220 CUR:::or;: 2, 13: F'F:HlT"* l.dHICH GRHF'H ''" 
3225 CURSOR 6, 16: F'RltH"HISTOGF:Rt·1 ••••••• F'USH 1" 
3230 CUF:SOF: 6, 1 :::: F'F: ItH" :::ECTI Otl ••••••••• PU:::H 2" 
3260 GET E: IF E=1 THEt·l NI,J$="Hl'::TOGRHI'1 n<": tllo.l=1: GOTO 3305 
3265 IF E=2 THHl NI .• J$="GRRPH T>:": NI .• J=2: GOTCI 3305 
3290 GOTO 3260 
3300 Rnl * RERC> I t·lG DRTH * 
33(15 F'F:INT"~";: CURSOR 4, 10: PF' HlT"* FILE F'ERDHlG 1 I,JHIT H t'l!NUTE! *" 
3308 O~l ERF;OF: GOTO t:OOO 
331 (1 CHH Hl, NI,J$ 
4(10(1 Et·lr> 
5000 CUR~:OR T:,;, C'/: It·lPUT"F ILE t·lHt·lE·c· ••• ".: t·li$: C'/=C'/+6 
501€1 CUR~"JR n<-4,C',':PF:ItH"r1 RERDING FILE I,JRIT H t'liNUTE'" 
5(115 Ot~ Er:;:~~:OR 130TO 70(1[1 
502(1 ROPEN# 1 , tH $ 
5030 FOR I =•3 TO 23 
504(1 It~PUT # 1 , R$ 
5050 X$(1)=~$:1=1$= 1111 

5060 NEXT I: CLOt:E #1 
5070 PRINT"~"; 
5080 FOR !=O TO 23 
5090 IF LHl(X$(!)::0<3'3 THEtl PF:Hn ;,,::to::>:GOTO 511<:'• 
51€1(1 PRINT c($(!); 
511€1 t·lE>n I 
5120 CURSOF:O, 24: PRHJT"F'RIHT ON F'F:ItHEF: ''· •• '/ OF: t·l"; 
5130 GET R:t:IF R$="" THEt·l 513€1 
5140 IF R$='"/" THEtl 5165 
5150 IF R:t="tl" THHl 51'3'3 
5160 GOTO 5130 
5165 PF:ItH.·F'"fll"; 
51 7(1 FOR !=O TO 23: PF:ItH F'"!l"; ;($(I ::0: NE:<T I 
5180 FOR I=€1 TO 14: F'F:ItH. F"'!l";: NE>:T I 
519(1 t~I,J$=" ": FOF: I =•'1 TO 23: :'<$ (I)="": NDn 
5200 GOTO 400 
6(100 F;E~l * STHtlDRRC> [:•EI.J I HTI Citl * 
601€1 D=O: Hi<=O 
6(120 FOR I=l TO H 
603(1 ['=80:: I ::0*8( I HD 
604(1 t·lE)<;T I 
6(15(1 H~<=( ((:1-H:t:HC:t:HC>.··H)·t". 5 
6(16(1 H>~= I t~T ( H>{:t: ll1(1(1+. 5) . ...-1 ~~10(1 
6€17(1 H:,<:t=LEFT:t <:::TF:$ ( H>,;), 7): L:3=LEN ( H:,<:t >: I><=7-L:::: H~<:t=H:<:t+:::F·C ( r>: ::0 
60t:O CUFSOF: 13,2: F'F:INT":::n ... [>E'...!" 
609,,1 CUF::::OF: 1.3, 3: PR I t·ITH>,::t 
6100 R$= "tl" : RETUF:N 
7000 F'F:ItH"~";: CUF::::OF: 5 .• 5: F·F:HJT"H:J CHECl FILE tiHt·lE HloH JH 1 '" 

701 (1 CUF::::OF: 7, 1 O: F·F: I tiT "rl : : ••••• PU:::H" 
;'020 GET H$: I F R:t=" " THEt I 7020 
7030 I F R:t= ";.;" THEt·l R:t="" :r30TO ? 100 
7040 1_:jOTO 7020 
? 100 tll :t= '"': CLCI::E # 1: F:E:::Ut·1E 400 
:::€10(1 F'F:ltH"~"; :CUR::.OR 5,5:PF:lt1T"H:J lti:::EF:T [!I:::t,:.ETTE" 
:::o 10 C.UFSOF' ? .' 1 O: F'F: It IT "U :: •••.• PU:=:H" 
:::€115 Rt="" 
:::02Ct (iET 1~$: IF R:f="" THEtl -:u..:u 
:::030 IF R!:="::" THEtl i~$="":(i0TO :;::1(10 
::::040 1:JOTO :;:::(CO 
·::100 IF rll.•.l"'5 THEtl F'E::.ur·1E :::40 
'::110 IF '111·.1~1 •+• tJI,)=~ • THUI PE·=:ut·1E 3000 

83 



84 

10 REM • GRRPH TX • 
2C1 DH1 CJ3.>.: ', 32 •. :u•: :::> 
30 F·F: ltH "~" : : I_I:::F: 0.: 6:.:> 
40 IF H=O THH~ CI_IP:::OR 10, 10: F·F:IHT"·=-IFT TO THBULHT!OH T'<' '": 13>•:=2: GOTO 190•3 
•::o CUF:·::OF: 5. 6: F'R ItlT 'Tf:ol T ITLE·c· •.I_IP TO 25 CHRP::: •" 
:!'J CUF::::OR 5.:::: HJF'UT"FHi. : ":nu-:n~t=LEFT:t<Tt~$.25• 
1[10 CI_IR:::OR 5, 10: HJF'UT">:-R>:I:::o::J_IF' TO 7 CHRRR:=::·,: "; f•:ln: fo:t-~$=LEFT$(Kt-J$, ?> 
110 CUR:::CJF: 5, 12: HlPUT"'-,'-H>:I·:-•UP TO 7 CRF'H::: •: ": NU: Dt-U=LEFT$([)t-~t. ?> 
130 LS=LEt~<[•tW' 
140 FOR D=l TO LS 
150 :lt([•>=t-1I[:o$'[•t-Jt,[O, 1> 
160 t~E>n co 
170 IFO::LEFTtO::SS$, 1'="-"'+'LEFT:t•SD$, ll="-"l THEH MF'=2: GOSUB 3000 
2.30 LD=LEt-~ 0:: :::r··t > 
24[1 IFO::LEFTtO:::::r:ot. 2>="0." ··+• LEFT$• 'o-Co$. 1 >=". "·-, THEt-~ GO:::UE: 21<:«:1 
250 I F ·:->·:= 100 THEt-~ 320 
260 FOR I=l TO LD 
270 IF t·1IDtO:::::r:ot. I -1:•="." THEt~ L_[•=I-1 :GOTO 31[1 
2:::0 LD=LEt~ 0:: S[)$-" 
290 t~E>:T I 
300 F:Et-1 .,, :::CRLE :::ETTI tll3 • 
310 U1$=LEFH • ·::[0$, 1 •: U·1=URL • U-1$' 
320 I F ,- Lt-1=2 -, + •- U-1=6 • + • LJ-1=:=: :o THEtl U·1=U·1+ 1 : GOTO 340 
330 IF O::LM=S> THEH LM=7:GOTO 340 
340 ~~=,-LM+ll•'l01,-LD-ll:o 
350 SMt=STRt•SMl:SM:t=LEFT:tCSM$,1, 
:)55 IF <t·1F'=2·-","_,-·::t·1$="l"::O+•.::::t·1$="5">> THEt-~ 11=2:GOTO 372 
)60 IF .--::t-1$=" 1 "··+O::::-t-1$="5" > THEt~ 1_1=4: GOTO 372 
3t.5 1..1=5 

374 
3:::o 
400 
410 
420 
430 
440 
4~.(1 

4'30 
500 
51(1 
52(1 
530 
54[1 
55[1 
560 
57~~1 

580 
t.(1(1 
t:.l:":15 
61 ~) 
6.2(1 
640 
650 
7[10 
;-':20 
7.30 
75[1 
7t.~~1 

790 
:::10 
::::15 
:.::2(1 
:::23 
,-,-.c-
·=·..:...·-' 
:::::.=:-;--

IF 'MP=2' THEH U5=10:GOTO 380 
U5=20 
r:-=·::t-t.- ·u5: H:::=·r-:" 11 
FOF: I~= 1 TO R 
JF BO::N>=O THEN XO::Nl=O:CO::Nl=O:GOTO 460 
K=O::BO::N>'TSl:X(N:o=1NT(Kl 
1F •.:f"•::O>t•0·1P=2·:o THEI-~ >:1=•:•-:0tlO-f• ··+2:CUU=li-JT•::•:1+.50:GOTO 450 
X1=(f<-XO.:N>'•2:C(N>=1NT,-Xl+.Sl 
t~E>n N 
F'F:li-JT"~"; 
CURSOR !O,O:F'RIHT"FIG. ":TNS 
PF: HlT" 
FOF: I=1 TO 19 
F'F:ItH" 
t~E>:T I 
F'F:li-JT" 
F'F:li-JT"rrt": 
IF (MP=2)*(R~17) THEN C5=53693:GOTO 610 
1F O::MP=2> THEH C5=53694:GOTO 610 
1F R<17 THEH C5=54093:GOTO 610 
C5=54[194 
FDF: t~= 1 TO H 
IF •X<H>=O>•<C<H>=O> THEH 750 
1F R>1t- THEI-~ T=l:GOTO 70[1 
T=2 
1 F ( C (I~> =O> THEt~ F'CW.E CS+I-H•T- ,- :•-•: •:: I~> •tA O-_,, 1:::4 : GOTO 7'30 
1 F ,- C:< ID= 1 O THEI-~ F'OKE C5+t·NT- ( >>: tL"HO > -40. 1 :::'3 : GOTO 7'30 
1F O::CO.:H0=20 THEH POKE C5+H•T-O::X(N0•40>-40, 184 :GOTO 7'30 
1F <C<N>=-10 THEN POKE C5+N•T-<X•H>•400-40,18'3 :GOTO 7'30 
1F 'CO::t~>=-2> THEI-~ POKE C.S+IJotor-•:•-•:<H•tA0)-40-184 :(;OTO 790 
t~E>:T I~ 
CURSOR 0.21 
1)$=1111 

FOF: J=O TO 1._.1: 1)$=1)$+"l:l": I~E::T J 
1F LEt-~O:::o-TF:t•H::::·· ·, ·. 4 THEI~ 0=2: GOT0830 
0=5-LENO:::O:TR:t•HS•' 
IF t·1F'<' THEt~ Go·=,I_IE: ):=·::;c;: CiOTC• :=::=":' 



::::30 FOR I =•3 TO 20 
:::34 I F HE:::: ( H:::) > 1000 THEt·! H::::t=:::TF'$,. H3''' I . ..-1) . ..- 1 O•X1): ::::,<=3: 130TO :::5(1 
:::.36 J F RE:-=:,. H:: . ..' . O. O 1 THEtJ 1-i:c.$=::. TF':t • I HT '· '· H·= +I i).",,, 1 000+. 5 :• :o: 3>>-.3: 130TO :350 
:::40 H:::$=·::TF:$ O: H·::''' I U> 
:::5[1 IF I=O THEt·J F·F: IHT TRE: '· cc:o ;·" C1'': 130TO :=:cO 
:::,:.o IF I U= HlT•. I.· 1F·, THEt·J F'F:ItH 1'$; TRE:(O) .: HS$ 
:=:t.2 IF d=2•:(H·<:3:<=3) THEt·J F'F:HH"!l~~~::": "f<" 
:::H IF •:I=2[0+C:.::=-3• THEtJ F'F:HH"!l::::~": "r-HLHlETEF:·::" 
::?0 tJE>:T I 
:=::::o c.uF::::oF: o. 21 
890 FOR I=1 TO R 
900 I $=:=:TF:$ (I> 
Q10 IF R'=16 THEH T=5+I+2:P=15:130TO 930 
Q15 IF I·2; INT."I 2> THEN 960 
920 T=6+I:F'::::T 
930 IF I=:10 THEH llf=LEFT$0:!$.1>: !2f=RI13HTf."If, 1 •:PF:INT"~"::I30TO 950 
935 IF 1$="2" THEH F'RHJTTRE:•Y•:"!l!l":ttU:":Ulll" 
34li F'F.:It·~TH=!E:<T··, ~ 11 :1 11 ~ I:f~ ''~'' .~ :GOTO 96[1 
9:'·0 F'RitHTRE:n '; "!l": I Jt.: "~!l": I2$: "tlll": 
960 tJE:,:T I 
97~J F'F.:H·n"m"; ~~~nln 11 ; 

~:-a1 FOF: D=1 TO L5:F'RIHT Z1$•T•):~IE:,:T [• 
1000 CUFSOF: [1, 24: F'F:ItH"I3RRPH F:EF'F:E:::EtHE[:• E:'/ D':PF:ES:::IOt·l 'r' OF: W;: U%:(62) 
1010 Rf='"' 
1<:120 13ET R$: IF Rf="" THEU 1020 
1030 IF R$="\"' THEt! F'=O: 0=24: 130TO W?O 
1040 IF R:t="tl" THEt·l 14•:n3 
1 [t50 GOTO 1 02[1 
1070 CUP:=:CIF' 0,24:PF.:ItH"[:•RTR: LIHEO:t.·:o, CUF'')E."?··, 6 OP ?"; 
109(1 !=!$="" 
1100 13ET R$: IF Rf="" THEt·J 1100 
1110 IF R$="6" THEH 13:0,:=6: 130TO 12t10 
1120 I F R$= "?" THEt·J 13>>?: GOTO 1 3•:10 
113•:1 GOTO 1100 
12(10 ot·l EF:F:OF.: 130TO 6005 
1205 :::I,JRP, "REGF.:E::s I ot·l LI t·IE" 
12W IF m>6 THEt·J 1400 
13(1(1 OH EF:F:OR 130TO 6005 
1305 :::I,JRP, "F:EGF:ESS I ot·l CUF:I..JE" 
1400 CUF::::OF: O, 24: F·F.:ItH "TO E:E F ILE[)') • • • • • • • • • • • • '/ OP t·J ";: USP(62> 
141[1 R$="" 
1420 GET R$:IF R$="" THEt! 1420 
1430 IF R$="\"' THEt·! F'=[1:!~1=24: GOTO 14?•:1 
144[1 I F R$= "H" THEt·J F'=3: 0=:::: 130TO 1600 
1450 130TO 142€1 
14?0 CUF:SOF' o. 24: F'F:Itn"FILE F'EHDHIG I l.o.IHIT H tHt·IUTE! 
1475 ON EPF.:OP GOTO 6[1[15 
1480 CHRHI, "D:::PTO '"+F" 
16[10 CUF:~:OP 0,24:PF.:ItH"GPRPH CHRHGE[:O •••• '/OP t·l 
1610 R$="" 
1620 GET R$: I F R$=" " THEt·! 1 f.20 
163[1 IF R$="'/ 11 THEt·~ J3::<=4:GOTO 190[1 
1 64(1 I F R$=" tl" THEtJ G:0:=2: 130TD 190•3 
1650 GOTO 1620 
16?0 CUP:::OF' [1, 24: F'F:ItH"FILE F:EHDitJI3 1 I.·.IHIT H NIHUTE I I 

1 '3C1[1 OH EF:F:OP 130TO 600•:1 
1'310 CHRHJ, "TRE:ULRTIOtJ T:·<" 
1960 EtJD 
2C100 F:Er1 ,,, [•EC H1RL PO HH * 
2100 FOR J=1 TO LD 
2140 I F t'li D$ c::[)$, J, U=". " THEt·! F'=J: GOTO 216•:1 
~150 IF URL(MID$(3[)$,],1)' ·o THEN S=J:LM1$=MID$(SD$,J,1' 
21 f,[1 UE:":T J 
21?0 SX=100:LD=P-5+1:LM=URL(LM1$> 
21 :::o RETUF:tJ 
3000 REM * +~- SC~LE r~000-4008• + 

u;: USF-:(62) 
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3005 '3C·~I.IRL,.'cr·t··: ,,,,,, I_IHL···:st:• 
30Jl1 IF HE;,:;, ·=.[) .. ~ RE: • ,:,·:._, THEtJ FETUFlJ 
3030 L[•~LEH • ·::: .. t • --1: ·:.t~F· I r:JHTt •:·::=.t, U• • 
3040 ,=.[·:t~·:::.-t 

3050 F'ETUF'tJ 
3830 FOP I=O TO 20 
1840 IF R8S,.HS'>1000 THEN HS~(HS-1000):SX~3:GOTO 3860 
-:;:::50 IF HE"c·'H'c· • .0.01 THEtJ H'::~rtno:H,::+o1000+.5):,:::<~-3:GOTO 3:::<:.0 
3:::t.O H:. 1 t~·::TF'f • H,:.•t • I -1 O • ·1.,1 ·,: H,:.;:-:r~,::TF'f •: -1 tHc.•t,. 10- I,.. 1. I·, 
:;:=:70 I F I ~o THEt·J F'P I tH TRE:,. C•-1 ·,: H·::;:-:r: r:JOTO 3'~20 

3::::::0 IF '.1 W."t".I··'·'=ItJT• I '·'·' • THEt·J F'F'HJT 1.1-t.:TR8•:'C•-l.!:H,:.2:t 
3:::·~0 IF !=10 THEtJ F·F·rtn rrt:TRE:•.O •: "O":r30TO 3'320 
3'300 IF ,. I. 10.H• I ·'..'=JtH• I Ir:,·, THEt·J F'F,HJT 1,1$; TH8(ry,; :w=:J$ 
3'320 IF <I~10'••5~=3' THEN PF'INT"~~~~~":"K" 
:;g40 IF o:I=10'•'5~=-~l THEN PPINT"~~~~":"MILIMETEF'S" 
c%0 tJE::T I 
4<'111<'1 F'ETUF'tJ 
>::.OIJO F'F,ItJT"~": 
60Ct5 CUF,,::r:IF' p·, Cr: F'F'ItH'TJJ JtE-EF'T C•I,=:VETTE •••••••• PU,::H :•<": 
::.cqo ~~:t=!lll 

t-CCO GET R:t: I F Rf~"" THEH 6020 
t.f)30 I F R-t~ "::" THEt·J 6050 
~.040 (JOTO 6010 
6050 PE·::Ut·1E 



10 PEM ~ HISTOGPRM T~t 
20 DIM CI32'·X'32l.Z1S•8• 
30 F'F'HH"l'": 
40 IF R=O THEt·l CUF:SOF: 10. 10: F'PHlT"·::HIF IHr.J TO TRE:ULRTIOtl n< 1 1 ": i3:'<=2:r30TO 15[1[1 
:::o F'F:ItH"Il!l::• TITLEIUF' TCr 25 CHRPf~::::o" F'Pitn 
~•1 IHPUT"FIG. : ":THS:THS=LEFTS'TN$.25 :F'F:INT 
10<'1 ItlF'UT":·:-R>:I·::• UF' TO 7 CI-IRF::::): ": f.Jl$ f tlS=LEFH•.fll$ .. 7 •: F'F:HH 
110 ItlF'UT" '·,·'-R>,; E I UF· TO ;" CHRF"o: •: ": Dt·lS L•t·lS=LEFH • Dt·l$. 7 ·., 
130 L5=LEN•T•tn.• 
140 FOR 0=1 TO L5 
150 Z1SIDl=MIDStDN$.D. 1 l 
160 tlE~<T [• 
23[1 U•=LEN o:::::r:os I 
240 IF ILEFTfo::"o:[•$.21="0." •+• LEFTS•.::.r-.s.1·l="." • THEtl 60:::UE: 21C10 
250 I F ::::<= IC10 THEtl 320 
260 FOP I=1 TO LD 
270 IF t·1IL•$f :::os. I. 1 •=". " THEt·l LD= I -1: r.JOTO 310 
2:::0 LC•=LEt·l •·• :;:[4 I 
2'30 tlE:<T I 
300 F:Et·l ''· ::.C:RLE :::ETT I t·lr.J ,,. 
310 LMS=LEFT$1SDS.1l:LM=URLILMS• 
320 IF tLM=21+1LM=61+fLM=8) THEN LM=LM+1:60TO 340 
330 IF • U1=5•• THEt·l Lr1=7:r30TO 340 
340 SM=ILM+1)~t10ŤILD-1;) 
35[1 ·::t·1$=:::TF:S o:::::t·L··: :::t·1$=LEFH o:::::t·l$, 1 ., 
360 I F c:.t•l$=" 1 " l +I St·l$= "5" •· THEtl U=4: GOTO .380 
37(1 1.)=5 
3:::0 T:::=:::t•l.· 20: HS=T:::*r..r 
400 FOF: H=1 TO R 
410 IF E:d·l1=<'1 THEH >>JO=<):Co:t·P=O:r30TO 460 
420 K=IE:IN)/TSI-.5:XIHl=INTCKI 
440 X1=CK-X(Hl)*4:C:(HI=IHTIX1+.5) 
4E.f1 tlE~<T N 
4'30 F'F:HH"l'": 
50[1 F'F.~ I NT u ::::::::::::F 1 G. u; Tt-l$ 
51[1 F·F;HH" .----------------, 
520 FOR I=1 TO 1'3 
530 F'F:ItH" f------------------l 
540 t~D,:T I 
55<3 F'RHH" 
5'30 F'RINT"I:l"; 
600 GS="I:l":FOR I=1 TO 21:GS=GS+"!l":NEXT 
610 FOF: N=1 TO R 
64(1 T=5+H*2 
650 IF R>16 THEtl T=6+t·l 
655 F'RitH GS.: TRE:(T); 
660 IF ~<(N) >=0 THE~·~ F'~:It·~Tu•u; u:r:••; 
6E.5 IF (;:.::O::tl><~:1):t:(CO::N><=2) GOTO ~:0€1 
667 IF :<<tD<O THEtl F'F:HH"-"; :GOTO :0:(10 
670 IF XINI=O THEN 700 
680 FOF: I=1 TO ;,<<N •: PF:INT"m:m";: t·lE>,:T 
7(1[1 I F C d·D = 1 THEt·l PF: HH "-" ; : GOTO E:(1(1 
720 I F C d·D =2 THEt·l F'F: HH "-"; : GOTO :;:o o 
740 IF C:d~l=3 THEt·l PF:HH"•";: GOTO :::.3<;:1 
76[1 I F [( t-L• =4 THEt·l F'F: HH "rl".: : GOTO :::o o 
77[1 F'F: HH" " : 
:::00 t·lE:<T tl 
:::w F·F:rtn r3S: 
:::15 1.1$="" 
8.2(1 FOF.: J=O TO 1.): l.):.f.=U$+,. t; 11

: t·lE>~T J 
:::23 IF LEt·lO:::o:TF:$IH13) l >4 THEt·l 0=1: r30T0830 
825 0=5-LENISTRSIHS)) 
830 FOR I=O TO 20 
:::34 I F H::: > 1 0[n3 THEt·l H:::s=:::TF:$ •·• H:::'t I ·r.,.r .-1 (1(1(1 .. •: :::~<=3: GOTO 850 
836 IF HS·0.01 THEN HSS=STF:I'INT''HS*I·U'~1000+,5ll:SX=-3:GOTO 850 
840 HSS=STF:SfHS•I.•U, 
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:.=:50 IF I=O THEfl F'F:ItH TRE:•:O:•; "O":GOTO ?O 
:::60 I F I ./I)= I tH • .. I.·· I)> THEt·l F'F: I HT I)$; TRE: o: •; H::;;t 
:::62 IF o:.I=20:0•t".::::>>3.o THEH F'F:IHT"Il::::::::" "V" 
::."64 IF d=20:0tfS::·=-3> THEH F'F:ItH"!l::::::" "t·1ILH1ETF:S" 
:C:?O tlD.:T I 
E::::.'1 F'F:ItH"I:I"; G$; 
:C:90 FOR I=l TO R 
900 I$=:::TF:$ (I> 
9W IF H<=l6 THHl T=5+U2:P=15:GOTO 930 
915 IF I 2:>IHTd·2> THEtl 960 
920 T=6+ I: F'=T 
930 IF I=>10 THHl IU=LEFHf I$, I): !2$=F:IGHT$( I$, I): PF:ltH"::";: GOTO 95(1 
9.35 IF I$="2" THEH F'F:ItH TR8fP>: "!lil": Ul$; "llllll" 
940 F'Plt·~T TRB<T>; 11 3 11

; I$; "S:: 11
;: GOTO 96~~1 

95[1 PPH·H TAE:<T>; "3 11
; I 1$; ":8 11

; !2$; '*nii"; 
%(1 tlD•:T I 
'??t1 F·Fnt-~r~~rn~~; 11 D'lUl 11

; 

·;~:::l1 FOF: C•=l TO L5: F'F:ltH ZUfD>: t·lDo:T [:• 
W•X1 PRitn"l:l"; G$; "!l!l!lTO 8E FILm:· 
101(1 H$="" 
102(1 GET R$: I F H$=" " THEt·l 1020 
10.30 IF R$="'/" THEt·l W?•J 
1040 IF Rf="tl" THEt·l 1300 
1050 GOTO 102[1 

1
/ OF~ N "; :USR(t.2) 

1070 CUF::::OR 0,24:F'F:ItH"FILE F:ERDJtjG' biRIT R ~1HlUTE' 1 "; 

liBO OH EF.:F.:OF: GOTO 5000 
1200 CHHIH, "D:::PTO :·+F" 
13[10 PF: ltH "1:1" : 13$; "!l!l!lGRHPH CHRHGED'' • • • • • • • • • '/ OP fl " ; : Ué:F; ( 62) 
1310 R$="" 
1320 GET H$: IF R$="" THEtl 1320 
1.3.3•3 I F R$= "'/" THEt·l Gi<=4: GOTO 14f:O 
134(1 IF H$="t.J'' THEH Gi\=2:r30TO 14:::(1 
1350 GOTO 1310 
14HO Ot·l EF:F:OF: GOTO 5•3(15 
1500 CHRIH, "TR8ULRT!Ot·l T:o<" 
1%(1 EHD 
200(1 REt·1 * [:•EC I t·1RL F'O I tn •t• 
2W(1 FOF: J=1 TO LD 
214(1 IF t'1ID$<:::[:•$,J, 1:0="." THEH P=J:GOTO 2160 
215(1 IF i..JHUt'1ID$<:::[:o$, J, 1 >":o< >O THHl :::=J: U·1U=t'1IC•$C3[,$, J, I .i 
2160 tlD\T J 
21?0 SX=100:LD=P-S+1:LM=URLfLMI$) 
21:3(1 F.:ETUF.ll 
5•,100 CUF::::OR (1, 24: F'F; I tH "~l'l I H:::EPT THE DI SKETTE •••••• PUSH >•:"; : GOTO 5020 
50 W PF: ltH "t!:"; : CUR:::OF: 3, ::::PF: HH "'il"l Hl~:ERT THE [' J:::f•::ETTE ••.••• PUt:H >o:'' 
502[1 R$= 11 11 

5030 GET R$: I F R$="" THEtl 5030 
504[1 I F H$= u;:-:; 11 THEt·~ 5(16[1 
505[1 GOTO 5020 
5(16(1 RE:::ut·1E 



10 REt·1* COP'/ DtJ PF: I tHEF: OP (:o I 9 t 
20 US~:<62) 
25 IF R=•'1 THEH PF:ItH"to"; :c.UF::;;op 10, !O:PF:ItH"::;HIFTHJG TO TRE:ULRTIOH 1 1 ":GOTO 431) 
30 2=53248: DI M \·1 

( 222) ~ :=<$ ( 24) 
40 FOR I=O TO 221: PERU \'(I): tJE:<T I 
50 P$="": FOF: H=O TO 23: FOF: t·1= 1 i O 41'1 
60 ZZ=PEEHZ>: E:='·i(ZZ::. 
70 I F E:=32 THEt·J P$=F'$+" ": Z=Z+ 1: t·JD,:T t·l= GOTO '30 
8H P$=P$+CHF:$(E:): Z=Z+1: t·JE~n t·1 
9A X$(W=P$:P$="":tJDa H 
1(1(1 USF:<62):PPHH"to";:CUF:SOF: 3,7:PF:ItH"Iifl OUTF'UT OH PF:HHEF:7-- VOR t-J'' 
110 GET R$: IF H$="" THEt·J 11€1 
120 IF R$="\'" THEH USF:(62>:GOTO 142 
13H IF R$="W THEH U::;F:(62): GOTO 1 '30 
140 GOTO 11€1 
142 O~J EF:ROR GOTO 4000 
145 PRINT/P"Cl"; 
150 FOP t~=O TO 23 
160 PRIHT/P"!l"; ~\$(tJ) 
170 NEXT N 
180 FOR K=1 TO 5:F'RHH.···F':t·JE~<T f: 
1 '30 PRitH"t!";: CUF:SOF: 3, 7: F'RitH"++ TO BE FILED .,. V OR H" 
200 GET R$:IF R$="" THEN 200 
210 IF R$="'/" THEN u::;R(62):GOTO 24(1 
220 IF R$="N" THEN U~;R(62):GOTO 32€1 
230 GOTO 200 
240 CURSOR 3,9:F·F:INT"FILE t~Rt·1E7-- (I_IF· TO 16 C.HRF::3)": It~PUT " ";N$ 
250 L2=LEN<:N$): IF L>16 THEN PF:ItH"H:POR":t~$="":GOTO 24(1 
260 CURSOR 3, 14: PRitH"••• Ut·JPEF: FILit·JG I I ~IRIT R t·1INUTE! I" 
265 ON ERROR GOTO 30(10 
270 WOPEN #1,N$ 
280 FOR I=O TO 23 
290 R$=~<$ ( I ) 
300 PRINT#1; R$ 
310 NEXT I:CLOSE#1 
320 I F N1.•.1=5 GOTO 450 
330 PRINT"N"; 
340 USR ( 62) : CUF:SOR 3, 8: PF: HH "++ REPOF:T TO BE ~1R[JE'7--. • • • • • V OR W 
350 R$=" .. 
360 GET H$:IF R$="" THEN 360 
370 IF R$="V" THEN USR(62.': GOTO 40(1 
380 IF R$="W' THEN USR(62) :!30TO 430 
390 GOTO 360 
400 PRitH"t!";:CURSOR 3,12:PRIHT"tJil REPOF:T GEtJERRTOF: TEin CRLLING 1 ":PRHH 
410 cuRsoR 8, 14: PRINT"I,.IRIT R mt·JUTE 1 1 " 

415 ON ERROR GOTO 3500 
420 CHRIN, "F:EPORT Ti<'' 
430 G~:=2 
435 ON EF:ROR GOTO 350(1 
440 CHRIN, "TRBULRTION TX" 
450 FOR I=€1 TO 24: ~;$(! )="": NE:·,:T 
490 ON ERF:OF: GOTO 3500 
500 Et~[' 
600 DATA 32~ 65~ 66~E·7, 68~ 6'3~ 7~3, 71, 72, 73, 74, 75, ?t., 77, 78, 79, 80, Bl, 82,83 
?00 DRTA 84, 85, 86, t:?, 88,::::9, 9(1, 251,205,221,203,209,48, 4';t, 50,51, 52,53 
800 DATA 54, 55, 56, 57, 45,61, 59,47, 46, 44, 22'3, 244,236,218:-227,226,215,212 
900 DATA 23(1, 232, 194, 193, 196, 1 ·:;.·:;., 2[17, 2(12, (1, 225, 254, 2tH3, 250~ 95,248, 241, 247 
100(1 [)HTH 6.3, 2[14, 219, 22[1, 233,245,58, 94, 60, '?1, 243, 9.3, 64,201, 62,252, 92, 198 
1100 DRTR 223,20::::, 21·36, 211,210,255, .33, 34, 35 .. 36, 37, 3S, 39, 40,41, 43, 42,222 
1200 DRTR 246,235,234, 1'3':•, 1'~7, 23'3, 240,22:3,231,23:::,237.224,253,216 
13013 DRTR 213,242, 24'3, 217 .. 214, 1), 161.. 154, 15'3, 156, 146, 1 ?O, 151, 152, 166, 175 
140(1 DRTR 169, 1:34 .• 179, 176, 18.3, 15:3, 160 .. 157, 164, 150, 1E.5, 171, 163,155, 1:39 
1500 DRTH 162, 1:3?, 153, 1.3[1, 1.35, 14[1, 18:::,167,172,145,147,14::::, 14·:;., 1:3[1, 181 
1600 [JRTR 182,174, 173, 1:::6, 17:::. 1:35, 16:::, 17?.·131, 136, 141.134 
1700 DRTR 132, 137, 142· 191, 133 .. 13:3. 14.3, 190.· 12'3, 139, 144 
1800 DRTR 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,112,113,114,115,116 
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19(1(1 DRTH 117,11:::,119,120,121.122,123,125,126, "HW" 
3000 IF EF.:t4=50 THEN F=2: 130TO 3500 
3005 PF.:INT··~~~; :CUF.:~::;OF.: 5,5:F'F.:It·~T 11 CHHt·ti3E FILE t·~Ht·lE •...... F'U::;H ;:.:;" 
301(1 13ET R$: IF R$="" THEt·4 301(1 
3020 IF R$="X" THEt4 31(1(1 
3030 GOTO 301(1 
31(10 N$=" ":ULL #1: ~:ESUME 190 
350(1 PRHH"~";:CURSOR 5,5:PRHIT"HJ:::ERT R DI:::f<ETTE .••••• PU3H 
3510 13ET R$: IF R$="" THEt~ 351(1 
352~t I F H$= 11 ~·~u THE~~ 36(1(1 
3530 GOTO 351 (1 
3600 IF Nt,l=5 THHJ RESUt·1E 5•:U:1 
3610 IF F=2 THEtJ ~:E~:U~1E 190 
3E.20 RESUME 330 
4000 P~:ItH"~";:CU~:SOR 5,5:F·~:ItH":::t,JITCH OtJ FRHHEF. ••••.• PU:::H >o:" 
4010 GET R$: IF R$="" THEtJ 4010 
4020 IF R$=":•<" THEtJ 410[1 
403(1 GOTO 4€11 O 
41 00 RESUt1E 1 00 



5 FHl " F:EPOF:T n:+ 
10 PF:INT"~":DIM F:$(23> 
20 Rt=" 
30 E:t=" 
4(1 C$= 11 

5•) [.ot=" TITLE:" 

:lf="":L=l 
[•HTE 
tlRt·lE :" 

60 PRINT T~8(10);''***************~*'' 
65 PF:ItH THE:( 10::0; "to '+'" 
70 PF: HH THE: <1 cn ; " + F:EPOF:T ~1Hf:: ltlG +" 
, ._. PF:Itn TI'!E:ocn: .,., "" 

F'F:ItH THE:( 10::0; "'+"+'*'+,·+'*'+*·+'*""**""'+'": PF=:ItH: PF:Hn 
:::c1 F'F: ItH" t·lHf<E E:'.,.' THE FOLLOI.oJ ItlG PF:OCEDUF:E": F'F: HH 
~" HlPUT"[:•HTE CUP TO 11 CHRF:::;::o: "; Jt:F.:t<J::O=R$+1$: lt="":PF:JNT 
100 ltlPUT"t·lRt·lE CUP TO 11 CHRF:::;::o: ";U:F:tC2::0=E:t+U:U="":PF;ItH 
1 W F:$C3::0=Ct 
120 ItlPUT"TITLE<UF' TO 20 CHRP::;): ";U: F:tC4::0=Dt+U: U="": F'F:ItH 
130 F:t<5::0=Ct 
135 F:t ( 6 > =" 1. F'UF:PO::.E ":PF: I tH "~":PF: I tH" '+ F'UF:F·o::;E " 
140 F'F:Hn: F'F:HH"PF:E::;":; CF: fT',' E\.IEF:',' LHlE. ": F'F:ItH" (I,JITHIN 3 Llt·lES::O" 
145 F'F:HH:PF:ltH"I.oJHEtl Et·J[:•Hli~ HRLFI.o.IH\' .. HlPUT 'Ul[:• HFTEF: ··cp·· fC:EV." 

Z= 7 : f:iOSUB 115~~1 
F:t<: 1(1)="2. t·lETHO[:•": F'F;ItH"~": PF:ltH"to t·lETHO[:o " 

150 
16C1 
170 
17'5 
1:::o 
1'30 
2~3[1 

210 
220 
23(1 
240 
25(1 
26[1 
3(10 
310 
32[1 

F'F:Hn: F'F:HH"PF:E::;s CF: fT'/ E'IEF".,.' LHlE. ": F'F:HH" (I,JITHHl 3 Llt·JES)" 
PF:ItH:F·F:ltH"I,JHEt·l EtJDHJG HRLFI .• JH\'. HlPUT 'Et~D· HFTEP ·cp·· f<EV." 
Z= 11 : GO::;UE: 115•:1 
F:tc 14::0="3. F:E::;uL T": PF:ItH"I!": F'F:ItH"'+' F:E':;UL T" 
PF:Hn: F'F:ltH"PF:ESS .··cp ··· KE'/ E'IEF:'·i Llt·lE. ": F'F:ltH" <:lo.IITHIN 3 Llt·lES)" 
F'F:Hn: F'F:ltH"I .• JHEN ENDHlG HHLFI.oJH'/, ItlF'UT ·UlD ·· HFTEF: ·TF:··· KE'/." 
Z=15:GOSU8 1150 
F:$( 1:3)="4. D:Rt1INHTION": PF:ItH"I!": F'F:ItH"* E)(RMINHTION " 
F·F;Hn: F'F:ltH"F'RE:::::; ·cp KE'/ E'IEF:'/ LHlE. ":PF:ltH" ((,JJTHIN 3 LHlES)" 
F'F: I NT: PP I NT "l.oJHEtl HlD I NG HHLFitiR'.,.', I t·lPUT 'Et·l[:o . HFTEF: ·TR · KEV. " 

-:o--:·-=-
· .. )...:...._1 

33[1 
335 

2=19: GO~.:;UB 1150 
F'F:INT"r!:": FOF: 1=1 TO 21: F'PHH F.:tc I ::0: NE>n 
F.:Et'H"+' COF:F:ECT I ot·l '+'* 
CUF:SOR (1, 23: PRHH"COF:F:ECT: ·E ··· LPi 
GET 1'1$: I F Ht="" THEN ''"'·-' 
IF Ht="E" THEN 350 
IF Ht="F:" THEN 440 
GOTO 325 

F:IGHT: ··R ·' KE'/"; 

34•3 
35(1 CUF:'::OF: O, 23: PF:INT" INPUT Lit·lE t·lO. OF l.o.IF:ONG LIHE 
355 
.3t.[1 
3((1 
38(1 
382 
384 

CUF:SOF: 36, 23: I HPUT""; Ht: N='IHL ( Rt) 
CURSOR (1, 23: F'F: ltH" I NPUT CUF::::OF: Ht·lEI.,I 
CUF:'::OF: O, 23: lt~PUT" " : lt 
I F t·l= 1 THEt·l F:$ ( 1 ::0 =Ht+ I$: GOTO 3•)0 
I F N=2 THHl F:t ( 2::0 =E:t+ I t: GOTO 3C1C1 
I F t·l=4 THEt·J F:t ( 4 ::0 =Dt+ I$: GOTO 3•)0 

":PF:INT F:$CN):R$CH::O="" 

385 
3t:E. 

IF Ct·l=14::0+Ct·l=1:::::0+Ct·l=6::0+CN=1C1) THEH F:tCN::O=It:GOTO 300 
L=LEt·l( Iť' 

387 IF L>37 THEN PF:ItH"Il":" f EF:F:OF; CUF' TO 37-CHHRHS::O": U="":GOTO 37(1 
390 F.::f:(t·~)='' "+I:f::GOTO 30~::1 
440 F:Et'H'* OUTF'UT F:E:::UL E: Ot·l F'F:ItHEF: *''" 
445 F:Hl*" OUTPUT RE:::UL T':: Ot·l [:• I:::;:: '+"+'" 
450 CURSOF: (1, 23: PF:HH"*OUTF'UT OF F:ESUL TS: PF:ltHEF:-P DI'::f<-D";: R$="" 
460 GET Ht: I F Rt="" THEt·l 460 
470 IF Ht="P" THEH 4:::2 
475 IF Rt="D" THEtl 5C15 
4:::o GOTO 460 
4:::2 Ot·l EF:POF: GOTO 4000 
4t:5 F'F:ItH.···P"!:J"; 
4'30 FOF: I=1 TO 21: PF;HH.·· F' F:$( I): t·lD:T I 
4'32 FOR I=1 TO 15: F'F:HH F': tlE><T I 
4'34 CUR:::OF:O, 23: PP ltH" '+' TO E:E F I LED ON [:o I SK '.,.' OP t·l ,.. "; : R$="" 
4'36 GET Rt: IF Rt="" THHl 4% 
4'3::: IF Ht="'.,.'" THEt·l 506 
500 IF Hi="tl" THEN '30t1 
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5~~12 GOTO 496 
505 F:Ef·l '''* DHTH HJF'UT TO DISf•:. ,,,.,, 
506 F'F:HH"C!i"; "Dll":"''* r·lH\' F'F:E'...'IOU::: DHTH E:E DELETE'' '/ OF: H":F'F:rtH:PF:HH:Ht="" 
507 GET Rt:IF Ht="" THEH 507 
SOB IF Rt="'/" THEH F'f;:JtH"F'F:Et...'IOU::: FILE t·JHr·lE: ":t30TO 512 
509 IF Ht="H" THEH t·Jt=" ": GOTO 516 
51(1 GOTO 507 
512 IHF'UT" ";HR:t 
513 Ctt·J EF:F:OF: GOTO 2t11X1 
514 DELETE tJF:t: t<Rt="" 
516 HJF'UT"FILE t·JH~lE •• O: UP TO 16 CHRF.::::)"; tJF:t: Ll=LEt·h:HR:t:• 
51:0: IF L1>16 THHJ PF:ItH" :•·:: EF:ROR":GOTO 512 
52(1 OtJ EF:F:OR GOTO 20(10 
525 l.o.IOPEN 119, NF:t 
53(1 FOR H=1 TO 21 
54(1 F'1t=F:t04) 
s s''' PF: nn 11'3. F' u 
560 ND:T: CL0:3E 119 
9€1€1 Ci<= 1 (1 
1000 CHRIN, "THBULHTIOH T:<<" 
1140 Et<D 
1150 REM •ERROF: ROUT It<E* 
1155 S=O: PRitH: PF:ItH 
1160 INPUT" "; I$:L=LEW!t) 
117(1 IF L>37 THHJ F'RitH" :": EF:F.:OF: O: UP TO 37 CHRR:::)": It=" ":t30TO 116(1 
11:0:0 IF It="END" THEH lt="":F:tO:Z)=Ct:GOTO 121(1 
1190 Rt(Z)=" "+It: It=""::::=:::+1: IF :::>2 THEt·J 121(1 
1200 Z=Z+ 1 : GOTO 116•3 
121(1 F:ETUF:t·J 
2000 PRHH"C!i"; 
2004 I F EF:H=5t1 THEH CUF::::OF: 5, 5: F'R rtn" HJSEF:T THE DI :::KETTE •••• PUSH >•:": GOTO 201 (1 
2(10:0: CUR~:OF: 5, 5: PF: ItH" CHECK F I LE ~JHf·lE Ht3H HL • F'USH :•·•:" 
2010 Ht="" 
2€12(1 t3ET Rt: I F R$="" THEH 2•320 
2€13(1 I F Rt=" >:" THEtJ 2•35''' 
2€140 GOTO 2(12€1 
2(150 IF EF:t·J=40 THEt·J 207(1 
2060 HF:t=" " : U LL 119: RE~:Uf·lE 5€16 
207•3 NF:t=" " : F:E~:I_If·lE 506 
4000 F'RWT"C!i";: CUR:::OR 5, 5: F'RitH":::1 .•. IITCH tXJ F'RHHEF: ••• F'USH >~" 
4(110 Rt="" 
4€120 GET Ht: IF Rt="" THEtJ 4020 
4(13(1 I F R$= ";..;" THEH 4050 
4€140 GOTO 402•3 
405(1 RE:::Uf·lE 300 



lt1 PEt1 * F:EI3F:E::;:::IOtl Lit·lE * 
20 I F GX=6 THEt-l GO:::UE: 1 t10t1: GOTO 2:::0 
lOB DIM RC32l.E:(32l 
1 1(1 F'F:INT"~"; 
120 :=<H=€1: '/E:=0: :.:;2=(1: T2=0 
130 C:UPSOF: 5, 5: HlPUT"t·lUt·lBEF: OF C:RLC:ULRTIOt·JS7--"; R 
140 FOP I=l TO R 
15t1 C:UF:~:OP 5,7:It·lPUT"'...IRLUE OF ;,.,;-R>,:I::: ";RCI> 
16t1 C:UPSOF: 5, 9: HlF'UT"'...IRLUE OF '/-A>,: IS "; E:C I l 
170 tlE~;T I 
280 FOF: I=l TO R 
29(1 ~.::H=H( I )+~-:H: '/B=B( I )+'/B 
300 S2=R( I l'•R< I )+~:2: T2=R( I l*B( I l+T2 
310 tlD,:T I 
320 H2= ( T2-:=<R:+:\'B.····H> ..... ( ::;2-~<A:t>>::H....-H) 
330 B2=VE:,···R-R2*>':R.····R 
335 R2=ItlT<R2*100B+.5)/l000:E:2=ItlT(B2*1000+.5l/1000 
340 CUF:SOF: 0,24:F'F:HH" 
345 C:UF:SOF: O, 24: PPHH"'/=R)<+B" .: 
350 CUPSOF: 10,24: PF:ItH"R="; R2; 
360 CUF:SOF: 25,24:PF:HH"B=";E:2; 
365 ON EF:F:OP GOTO 2000 
370 PF:INT.··'P "V=R:":+B" 
375 PF:HH/P 
380 PRINT/P "R=";R2,"B=";B2 
385 FOR I=l TO 3: PF:JNT,'P:t~D,:T 
390 PRINT.--~P ''A(l)= 11 ~ 11 8(1)= 11 

400 FOR I=l TO R 
410 PRINT/P RO),E:(J) 
420 NEXT I 
490 FOR I=l TO 15: PF:INT-···p: t~E:":T 
500 END 
1000 DIM R(32) 
1005 XR=O:VE:=o:S2=B:T2=0 
1010 FOF: I=l TO R 
1020 Tt=LEFTt(R$( I l, 1 l: T=RSC:(T$) 
1030 IF <:T=>48l+<:T=<57> THEtl W I>=,.IRL<RH I)): GOTO 1050 
1040 CURSOF: O, 24: PRitH"CRLCULRTIOt·l lt'lPO~:~:IBLE-t·lOT NUMERIC 1 ! ": GOTO 1100 
1050 NE~:T I: RETURN 
1100 FOF: 1=1 TO 3: U~:F:(62l: t·lD\T I 
1110 CURSOI': (1, 24: F'F:INT":::HIFTHlG TO OF:IGINRL TD;T. l•.IRIT F'LERSE!" 
1120 CHRHl, "GF:RPH T)<" 
2000 PRINT"~"; 
2010 CURSOR 3, 8: PF:ItH"I!IIl SlHTCH ot1 PRHHER ••• F'U:::H ~;" 
2020 R$="" 
2030 GET R$: IF R$="·" THEN 203t1 
2040 IF R$="1\" THEt-l 206t1 
2050 GOTO 202t1 
206(1 F:E~:UME 365 
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10 RH1 * REGRE,:S I Ot·l C:I_IRI..JE ,+, 
20 IF G)<=? THUl GOSUE: 1':1(113: GOTO .::::u 
100 DIM R(32),8(32),Z(32),X1<32),yJt32) 
110 PRitH"~"; 
120 XX=0: '/'/=lt: :.:;J=lt: T3=Ct 
13€1 CUF:SOR 5,5: HlPUT"tll_lr·lBEF: OF CRLCULRTIOtJ,:; C·";R 
14€1 FOR I=! TO R 
15(1 CURSOF: 5,?:HJPUT"I..JRLUE OF )<-R)<J,:;";R(I) 
160 CURSOF: 5, 9: HlPUT" I..JRLUE OF '/-m<I '''"; E: (I) 
1 ?O tlE~:T I 
28€1 FOR I=! TO R 
29€1 Xl(I)=R<I>-R<l):YJ(I)=E:<I)-8(1) 
.30€1 I F I= 1 THEt·l .34(1 
310 Z(J)=Yl(J)/Xl(J) 
320 X~<=Xl (I)+~<~·~: '·r"/=Z( I )+\11

/ 

333 83=~<1 <I ):t:Xl (I )+83: T-3=~<1 (I ):t:Z( I)+ T3 
34€1 t~E)\T I 
350 HH=(T3-XX:t:•·t-/ ..... (H-1) ) . ...-(SJ->:::=-:;:t:~-:;;=<...- <H-l)) 
360 BB=VV ..... ( H-1 ) -HR:t:;-=:;:<.···· ( R-1 ) 
365 CC=RR*R( 1 )*R( 1 )-BE:*R< 1 )+8( 1) 
3?€1 BB=BB-2*RR*R(J) 
3?5 RR=ItH<RR*l ~3~3€1+. 5) ..... 1 0>:1>:1: BB=ItH(88,q[1[1[1+. 5 ),... 1000 
377 CC= I NT ( CC>t= 1 (1(1(1+. 5) ..... 1 tttH) 

38(1 CURSOR 0, 24: PRHlT" 
385 CURSOR 0, 24: PRHlT"'/=R>;t2+B)<+C"; 
390 CURSOR 13,24:PRINT"R=";RR; 
395 CURSOF: 22,24: PRINT"B="; BB; 
400 CURSOR 31,24:PRINT"C=";CC; 
405 ON ERROR GOTO 20(113 
410 PRINT ..... P "V=R)<·T·2+E:X+C" 
420 PRINT ..... P 
430 PRINT/P"R=";RR, "B=";BB,"C=";CC 
440 FOR I=! TO 3: PF:INT.···P: t·JD;T I 
450 PRINT/P")<-t..'RLUE ", "'/-I..JRLUE" 
460 FOR I=l TO R 
4?0 PRitH/P R0),8(J) 
480 NEXT I 
490 FOR I=! TO 15:PF:ItH··P:t·lDn I 
500 END 
1000 DIM H(32) ~ 2<32), ~<1 <32), 1/1 (32) 
1005 x~:=(1: 1'1'=0: ,,,3=(1: T3=(1 
1010 FOR I=l TO R 
1(12€1 T$=LEFT$( R$ (!), 1!: T=RSC ( T$) 
103(1 IF <T=>48)+(T=<5?) THEN R( I )=I..JRL(R$( I)): GOTO 1(15(1 
1(140 CURSOR (1, 24: PRitlT "CRLUCULRTI •Xl It1PC":;,:;IBLE-flOT t·lUt·lERIC": GOTO 11(1(1 
1(15€1 NEXT I:RETURN 
1100 FOR I=1 TO 3: USF:(62) nJE:<T I 
1110 CURSOF: (1,24:PRINT",:;IFTING TO ORIGHJRL TD,:T• I,JRIT PLERSE'" 
112(1 CHRIN, "GRRPH n:" 
2(10€1 PRHJT"~"; 
2010 CURSOF: 3, 8: PF:IHT"~;Jil ,:;I.,JITCH Citl PF:HlTEF: ••• F'UC:;H :'<" 
2(12(1 R$="" 
2(13(1 GET R$: I F R$="" THEtl 2(13[1 
2(14(1 IF R$=")\" THUJ 206(1 
2lt50 GOTCt 2lt2~~1 

206(1 RESUt·lE 405 



Leťs computerize your amaleur radio log 

He, a great guy, enters his shack swíftly and switches his rig 

on. Then his shack is suddenly flooded with familiar and 

strange call signs that have come in one after another. He 
looked then so pleased. 

His shack is equipped with the Series MZ-80 log processing 

system, and hi s di s ks are fil led with lots of OSO data. 

He switches on this time his MZ-80 system and inputs the 

RUN command. Then the log processing system is activated 
and the computer display shows the information shown in 
Photo 1, asking him for the next input command. 

He turns again to his rig and tunes the 2m Band, when he 
hears then a call sign of G6ABC at 144.40 MHz. The S-meter 
needle swings over just when he changes the direction of his 

antenna toward the east a little bit from the south. lt i s a Iang 
time since we had has such a good OSO. 

He taps 1 and ~ at once to input OSO data. His 
computer comes to ask him in succession for data in order to 

ma ke a Iang. 

lnput of QSO data 
1. Cal I sign (up to 10 characters)? 

2. Date of QSD 16 digits) ' 
Today is 11 January 1980. 

3. Time of QSD start lY DR N) ? 

G6ABC (Q:lJ 
800111 [Q=lJ 

Photo 1 

(Enter t1me data after depression of Y and ~ when inputting at the present, and enter after 
pressing N ~ in other cases.) 

4. The OSO band list is displayed. 

He input 9 [gjJ as the code of 144 MHz band. 
5. Transmitting mode lup to 3 characters) ? SSB [Q=lJ 
6. RST lup to 3 characters) ' 59 [gjJ 
7. QRA lup to 8 characters) ' JDNES [l:BJ 
8. CITY DR CDUNTRY lup to 8 characters)? ENGLAND [QjJ 
9. QSL card RECEIVE lY DR N)' Y [QjJ 

10. QSL issuance ND lup to 4 characters)' N lCBJ 
11. Classification comments (up to 6 characters) ? RSGB [g3J 

G6ABC is a member of RSGB. 

12. Remarks data (up to 9 characters) ? N[Ql] 

I s the computer display awaiting commands? 

Do you continue to input? 

(lf you continue, 1nput Y, and if not, input N)? 

"I will continue," he says. His computer continues to store OSO data on the disk with continuous clicking 

sounds of head movement. Before Iang he OSY's to the band where club members are waiting. 
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AddHion or correction of data 
lf vou press 2 and [Q=U while the computer i s awaiting commands as shown in Photo 1, it asks as follows. 

+ ADDITION OR CORRECTION FOR OSO DATA 
CALL SIGN PLEASE 

lf you input a certain cal I sign, the computer display will show 

filed data as shown in Photo 2. To correct the data, input a 
proper correction item number through the keyboard and 

follow the same procedure as for inputting data. 
On the completion of correction, press [Q] ~ to store 

corrected data in the file. lf the data does not need to be 
corrected, it can be passed by inputting [QJ ~. After the 

completion of data outputting. The computer clears its buffer 
area and returns to the state shown in Photo 1. 

OutpuHing various classHication lists 
The computer, when staying in the state shown in Photo 1, 

displays the message of Photo 3 if its 3 and ~are pressed, 
and it awaits again the next command. Then, input the 

identification number of a desired list to chaose any one of 

the following seven sorts of classification lists. 

•~MD oso W I TH THIS STAT ION BY 1 

DATA 1 ( CORRECT OR ADD ) 

•· se5Lo~f~N W188 

3: oso START T !ME 1~/S ~9 79 

~- oso BAND 1.9 MHZ 
MODE CW 

f RST ~99 

~: 
ORft sÓŠ~oN S§~"' cX~r. c~~~t~.:jED R 

19. OSL lSSUftNCE NO. li\31 q, ~~~~~~!J L•.".c..._ 
1i. CONTEST 

0: 1)RRECT ION NUMBER PLEASE '' 
IF 110T CORREC T, PRESS ·e. 

Photo 2. 

Photo 3. 

T:,IMES 

I' 



1) Com plete file list 
lf you press [IJ and [C}3J while the display is in the state shown in Photo 3, the computer asks you as follows. 

++ COMPLETE FILE LIST++ 
DATA OUTPUT TO PRINTER (Y OR ANY KEY) > 

lf you want data to be printed aut, press Y and if you want to obtain data on the display, input any other key. 
In the latter ca se, the computer stop s after having displayed data of 15 stations and a s ks you whether ar not you 
wish to advance to the following lists. lf some key is then pushed, the subsequent data appears on the display. 
When data i s completely output, the computer asks again showing the following message. 

ADVANCE TO THE NEXT > 
And the system returns to the state shown in Photo 1 the instant any key i s depressed. 
(When you use the printer to output data, the same message as above appears as above appears on the CRT screen 
as soon as a ll data has been printed aut.) 

2) Period-based list (This list shows OSO data within a specified period.) 
lf ~ and !kRl are pressed in the state shown in Photo 3, the computer asks displaying li ke 

"FROM YEAR, MONTH, DAY r 
lnput then the start date (6 digits) in the same manner as for inputting data, and the computer displays 

"UNTIL YEAR, MONTH, DAY ?" 

lnput the date of termination in the same manner as above in response to the question. lf the computer asks you 
"DATA OUTPUT TO PRINTER (Y OR ANY KEY) >" 

chaose either mode in the same way as given in 1) above. 

3) QSO-band-based list 
Press [f]and [CBJ in the state shown in Photo 3, then the OSO band list appears on the computer screen. Now, 

you have on ly to input your desired band number through the keyboard. The computer then asks you to chaose 
either output mode-printer or display. 

Chaose the one you want in the same manner as in 1) above. 

4) ORA-based retrieval list 
Press[!]and [:c:ID in the state shown in Photo 3, and the computer shows as follows. 

"ORA (UP TO 8 CHARACTERS) ?" 
lnput then ORA of station you wish to retrieve. (Needless to say, no data comes aut unless the input and the 
corresponding filed data coincide in format. When filed data has to the format Q] [Q] ~ ~ [[], it will not come 

out if the input has the format QJDCQJDlliJDCIJO[]Jl. The computer asks you if your data should be 
output to the printer. Ta ke your choice in the same manner as in 1) above. 

5) Classification-comment·based retrieval list 
Press [§] and ~ in the state shown in Ph o to 3. The computer displays as follows. 

COMMENT (UP TO 6 CHARACTERS)? 
Spec i fy the dub cal I recorded as classification comment then the listed dub members and their data are output. 

The following operation is the same as in 1). 

6) Prefix-based list 
Depress[illand ~ in the state shown in Photo 3, and the prefix-based list is displayed. lnput the prefix of the 

cal I sign you need. Thereafter, take your choice of the printer and CRT screen as an output device by the same 
procedure as given in 1) above. 

7) Specific station list 
Depress[l]and ~ in the state shown in Photo 3, then the computer displays as follows. 

CALL SIGN PLEASE ? 
lnput then the call sign of your desired stati on through the keyboard. lf the specified ca ll sign i s recorded on your 
disk, its data i s output. lf you have had many OSO's with the same station, a ll its data will be output. 

So far we have described the way to use this sample program. Next, we will show examples of output to the 
printer that can be made by this program. 
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•• COMPLETE FILE LIST •• 

CI'ILL SIGN 

JIUI'IER 
G3QRN 
K6BX 
K5ZMS 
1'11'161'11'1 
DL5QRK 
HB9QRO 
I.,IBBQRH 
G3QRZ 
HB7QRF' 
W6XJ 
lJP9L 
KG6RO 
ZL2VHF 
HH2PR 
I3QSV 
Jl'l21'1F'C 
"llBB 

G3QSB.··'MM 
DL!QW 
Jl'l3VHU 
JF3MXU 
JI=I3Dt..IG 

tl2RTT 
I2G!RT 

Dl'! TE TIME BI'IND EM. RST QRI'l QTH 
21/7, 60 12:33 21 SSB 53 CLIRT GERMI'INY 

7 I'IM 59 I'IRI'IKI'll<ll'l JI'IPI'IN 
3/B, 73 5:14 21 SSB 55 JOH~l LONDON 

14 Ci<l 599 CLI F USl'! 
50 Cl<l 5B9 F:I'IV USl'! 

2/5~ 75 15:31 14 Ci<l 5B9 JOE USl'! 
14 Ci<l 599 KEN GERMI'INY 

j0.'j, 76 23: 1 144 SSB 51 STEVE SWISS 
50 SSB 59 Ml'! RT'/ USl'! 

1-<', 77 19: 23 21 SSB 55 BILL UK 
j/jj, '' 16:21 14 W 589 FRED SWISS 
2.'1, 78 13:32 50 SSB 57 C~R'/ USl'! 
l/2, 7B 15:39 50 CW 519 TDr1 RUSI I'! 
5/3, 78 18:18 3. 6 ":SB 51 BILL Sl'l!F'I'IN 
7.'3, 78 18:44 50 Ul 599 ROV NEI<I ZEl'! 
L"4, 78 14:31 28 SSB 51 BOB Hl'! ITI 

5/11, 78 19:37 21 SSB 53 MI'IRV ROf1E 
21-·3, 79 23: 1 

t-··5, 79 t6: 39 
11 ·s, 79 

15.· 7 ~ 79 

t5.· s~ 79 
1(1.-· 9, 79 

5:44 
~. e --·· ·-' 

22:22 

.31.· 1:.~.:.79 12:5'3 

1 '1, 80 1:::::::2 
:3(1 22: 1'? 

50 I'IM 51 TI'IKI'll JI'IPI'IN 
599 STEl.~ BOSTON 

144 FM 
14 SSB 59 HI'IRF:'-/ SIAIEDEt~ 

21 Cl,~.! 599 GEtlE GERMI'IN'l 
3.6 nJ 419 SHI'IRF' JRF'RN 

14 Clo.l 519 TEl> JRF'RN 
599 JRF'RN 

14 ChJ 599 RPAKHI.~.IA USH 

Cl ol 559 HRIW I TRL 'i 

p -

Q/NO R COMME. REMI'IRKS 
* ------ TS520D 

342 R SHI'IRP 6JS6 
* ISWL FT101E 

45 * CHC FT401 
100 * SMIRK TS-600 

* ------ CONTEST 
* ------ QRP 
* OTC ---------
* ------ IC-502 
* ISSB ---------

1000 R I'IHC ---------
101 * ------ 7ELE 

1101 R ---------
999 R CONTEST 
123 * ---------
321 R ---------

* I-YL 
777 R SHI'IRP RJX-601 

1234 R DXCC CONTEST 
2221 R SHI'IRP OSAKA 
2346 R QChiB ---------
987 R FT301 

* SHI'IRP ---------
* SHI'IRP MZ-BOK 
* JRRL ---------

345 R Rl-OP ---------
* RCC ---------

•• QSO BRND LIST < 14 MHZ::• •• 

p -

NO C:RLL SIGN [!RTE THIE Et·l. F:ST QRI'l QTH Q/NO C:OMME. REMI'IRKS 
1 K68)< J.·j, '·-' 5:34 Cl~ 599 CLIF USR 45 CHC FT401 
2 Rl'l6RI'l (·-' 15:31 Ch.! 589 JOE USR CONTEST 
3 DL5QRK 75 15:28 C::I.~J 599 KB·~ GERt·ll'ltN QRP 
4 HB?QRP 77 16:21 W 539 FRED 1000 ~HC ---------

79 5: 5 SSB 59 HA~~R'/ 2346 QCWB ---------
6 JF3m;u 519 TED JI'IPI'IN SHI'IRP MZ-BOK 
7 tl2RTT USl'! 345 Al-OP ---------



++ PREFIX-BRSED LIST CG3> ++ 

p -

CHLL '3IGN [>HTE THlE BHNC> EM. F:,3T C!F:H OTH P/NO R COMME. REMi=IRKS 
G30RN 3-'8, 73 5:14 21 E;SB 55 JOHN LON[>Ofl -- I* ISWL FT101E 
G3QRZ 1.···2, 77 19:23 21 E'SB 55 BILL Uf< -- I* ISSB ---------
G3QSB.· ~1M 15/7, 79 5: 5 14 E;SB 59 HHRF:'o' Sl.oJE(,EH 2346IR l)ct.JB ---------

++ PERIOD-BRSED LIST ++ 
( 1-5. 79 1/8. 79 > 

p -

CHLL SIGN [>HTE THlE BHN(:o EM. F:ST ORH OTH Q/NO F: C0~1ME. REMHRKS 
tJ!BB 1/5, 79 16:39 1.9 C~l 599 E;TEl<l BOSTOH 1234IR DXCC COIHEST 
JH3LTX 11/5, 79 5:44 144 Ft-1 59 HHKHtHSI JHPHH 2221 IR SHHRP OSi=IKi=l 
G3QSB/~1M 15/7, 79 5: 5 14 ~::SB 59 HHF:R'/ Sf,JEDEH 2346IR QC:t,IB ---------

++ QRR-BRSED LIST CRRRKRWR > ++ 

p -

REMi=IRKS 
6JS6 

++ COMMENT-BRSED LIST CSHRRP > ++ 

p -

NO CHLL SIGN C'i=ITE Tit1E Bi=IND EM. RST ORR QTH Q/NO R REMRRKS 
1 Ji=I3RER l/12, 60 9:38 7 RM 59 RRi=IKRWR JRPi=IN 342 R 6JS6 
2 Ji=l2i=IPC 21/3, 79 23: 1 50 RM 51 TRKHI JRPi=IN 777 R RJX-601 
3 JH3LTX 11/5, 79 5:44 144 FM 59 NRKi=IHISI JRPi=IN 2221 R OSRKR 
4 JR3'iHU 10-'9, 79 22:22 3.6 cr..J 419 S HR RP JRPi=IN -- * ---------
5 JF3M~čU 1.-···w, 79 17:33 14 CloJ 519 TEC' JRPRH -- .. MZ-801< 

++ QSO DRTR FOR JH3LTX STRTION ++ 

p -

t40 REMi=IRKS 
OSi=IKi=l 
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Program description 
Now we will describe this sample program. Why don't vou modify this program, ma ke more practical variations 

or apply it to information control in other fields? 

1) Data configuration 

Data entered through the keyboard- cal I sign, and the other 12 items including OSO date- are divided based 
on ASCII code into four blocks, each block being composed of 16 bytes. 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 
Block 1 Data A$ I *I G 6 A B c SP SP SP SP SPl 9 I s s 

1st byte (11$): Reserve (fil led with "*"in this program.) 
2nd to 11th bytes ( 11 $): Call sign 
12th byte I 14$): Band data (Number of band you want) 

(O thru 9; 10 to 14 correspond to A to E.) 
13th to 15th bytes I 15$): Transmitting mode 
16th byte I 19$): Data indicating whether or not OSL card is received. 

1 2 3 4 5 6 7 8 9 10 11 12 
Block 2 Data B$ 5 9 +I 9 5 21 o u T 

1st to 3rd bytes (16$): RST data 
4th to 7th bytes I 13$): Data of OSO start time 
8th to 16th byt es (J3$): Remarks 

2 3 4 5 6 7 8 9 10 11 12 
Block Data C$ o N E s SP SP SPlL o N D 

1st to 8th byt es ( 17$): ORA data 
9th to 16th bytes (18$): CITY or COUNTRY 

1 2 3 4 5 6 8 
Block Data C$ 7 9 2 1 ol 2 

1st to 6th bytes (12$): OSO data 

7th to 1Oth bytes (J 1 $): OSL No. 

11th to 16th byte s (J2$): Data of classification comment 

2} File architecture 
The first page of a file is filled with page n·o. that identifies the head 

location of the final data block. The illustration at right reveals that data 
for 20 stations is stored in tile and the final data-the data ot the 20th 
station- i s written over four pages, 78th to 81st pages. The data of every 
station is stored on the 2nd and subsequent pages in order ot date and 
time with four pages as o ne block. 

Rearrangement of the order of date and time for data is made if a 
change occurs in date and time when inputting or correcting data. 

9 10 11 12 
3 4IR s 

1 
2 
3 
4 
5 
6 

~ 
8 

I-· 

13 14 

o o 

13 14 

o N 

13 14 
G B 

78 
A$ 
B$ 
C$ 
D$ 
A$ 

B$ 
C$ 

15 16 

Bl Rl 

15 16 

w I 

15 16 

SP SPl 

15 16 

SP SPl 

c::=::= -·~ 
78 A$ 
79 B$ 

80 C$ 
81 D$ 

F1nal data 
in file 



3) Rearrangement of data 
Suppose that the final data on the file be of 20:30 on 30 Sec. 1979 as shown in illustration (a) below. lf the 

data of 18:20 on 11 Dec. 1979 is input anew, the last two items dated later than the newly input one are 
displaced downward by o ne block (see illustration (b) ). Then the new data is placed in the resulting empty block 
(see illustration (c)). 

30 Nov. 1979 
18:06 

5 Dec. 1979 
23:10 

10 Dec. 1979 
8:30 

25 Dec. 1979 
19:15 

30 Dec. 1979 
20:33 

(a) 

4) Correction of data 

(b) 

(1) Correction of data other than those date or/and time 
causes no positional change in data block as illustrated 

at right. 

30 Nov. 1979 
18:06 

5 Dec. 1979 
23:10 

30 Dec. 1979 
20:33 

(c) 

(2) lf certain data- the data of 19:15 on 25 Oec. 1979 in this example- is corrected in date or/and time- date 
i s changed from 25 Oec. 1979 to 8 Oec. 1979 in this example- a ll data having a later date than the new date 

-8 Dec. 1979 - go down by one block as illustrated below. Then, the corrected date is placed in the 
resulting empty block. 

30 Nov. 1979 30 Nov. 1979 
18:06 18:06 

5 Dec. 1979 5 Dec. 1979 
23:10 23:10 

10 Dec. 1979 
8:30 

11 Dec. 1979 10 Dec. 1979 
18:20 8:30 

25 Dec. 1979 11 Dec. 1979 11 Dec. 1979 
19:15 18:20 18:20 

30 Dec. 1979 20 Dec. 1979 30 Dec. 1979 
20:33 20:30 20:33 

The rearrangement of dates is made by comparing them with each other with 1 minute as minimum unit. 

Meanwhile, the rearrangement and correction of dates are made based on randem access (XOPEN). 
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5) Major variables used in the program 

Arrays 

Character 
variables 

Numeric 
variables 

A$ (60) Data buffer for 1st block 
Data buffer for 2nd block 
Data buffer for 3rd block 
Data buffer for 4th block 

These buffers temporarily 
retain data road from the file. 

F (60) Retains pages each block of data occupies on the file. 
F$ (14) OSO band table 
A$ 1st block Data W$ 1st comparison block Data 
B$ 2nd block Data X$ 2nd comparison block Data 
C$ 3rd block Data Y$ 3rd comparison block Data 
D$ 4th block Data Z$ 4th comparison block Data 
11$ 
12$ 
13$ 
14$ 

15$ 
16$ 
17$ 
18$ 
19$ 
Jl$ 
J2$ 
J3$ 

A 
I 
s 
T 
M 
v 
Fl 
Zl 

US 
U9 
84 
85 
Pl 
X 

Cal I sign I nput data Al$ Cal I sign Output data 
OSO date I nput data Dl$ OSO data Output data 
OSO start date lnput data Bl$ OSO start date Output data 
OSO band lnput data A2$ OSO band Output data 
Mode I nput data A2$ Mode Output data 
RST lnput data Bl$ RST Output data 
ORA I nput data Cl$ ORA Output data 
OTH lnput data C2$ OTH Output data 
OSL card reception lnput data A4$ OSL card reception Output data 
OSL card No. I nput data D2$ OSL card No. Output data 
Classification comment lnput data 
Remarks lnput data 

INDEX command 

D3$ Classification comment Output data 

File page counter 
File page counter 
File page counter 
B lock counter for read data 
Final page of data block on file 
Correction flags for data and time 
File data correction flag 
To-printer output flag 

B3$ Remarks 

Counter of the number of stations displayed on CRT screen 
Flag for deci s ion of presence ar absence of following pages 
Flag for decision of presence ar absence of objective data 
Page counter in printer output mode 
Counter for data block serial number in printer output mode 

Output data 



-Amateur radio terminology-
Call sign A call sign is given to every amateur radio station. There is no ether station with the same cal! 

sign in the world. The call sign tells us of the nationality and sometimes the region its owner 

belongs to. 

Ex. G3ABC rL_ _____ ._, 
Nation 

The characters G3 are called the "prefix" of the ca ll sign. 

OSO Radio communication (0 sign, not abbreviation) 
Ex. OSO date de notes the date when radio communication was made. 

ORA Name of each amateur radio station (0 sign) 
Ex. G3BRS---ORA = Bury Radio Society 

lf the li cense holder is an individua!, the ORA indicates the operator's name. 
Ex. G4ZZZ---ORA =Mr. ABS 

OSY To change transmitting frequency or transmission mode {for example, telegraph, telephone, 
television, teletype, etc.) 

OTH 

OSL card 

Position of each radio station, that i s, address or location 

A kind of greeting card the radio station that has communicated with a certain station sends 
there as a proof of communication. 
OSL number refers to the issuance number of the OSL. 

RST Every stati on, when having communication with some station, must report to it its signal strength 
or the degree of receiving sensitivity. The RST, the criterion of the report, is evaluated by numeric 
values. 

Log 

Shack 

R = Receiving sensitivity 
S= Signal strength 
T =Tone 

1 ~5 
1-9 

1-9 

The evaluation is made according to a certain criterion. 

Ti s necessary on ly for telegraphy (Morse Code). 

Ex. RST = 599 is the best in the case of telegraph communication. 

Radio log, a notebook to record communication data in. This is one of the operation records that 
must be maintained by in every amateur radio station. 

Every amateur radio operator ca lis the room equipped with his own rig hi s "shack" with friendly 
sentiments. 

Band Many frequency bands are allowed for amateur radio communication. Accordingly, every operator 
must record the frequency bands he has used to communicate with other station. ln the U.K. the 
fo11owing frequency band s are available for amateur radio communication. 

1.9, 3.6, 7, 14, 21, 28, 70, 144, 432, and 1200 MHz (Bands of over 1200 MHz are omitted.) 

Also, the frequency band is in some cases represented by wavelength. 
Ex. 4m band= 70 MHz band 
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Log program flowchart 

I 

l 
(") 

g' ~ 

" 
c. 

" g· . 
o 
c. 

~ 
~· 

g· 
<;, 
c. . 

104 

16 
I 

17 

START 

7650 .---'---, 
I 

7660.__...,_ ..... 

30 
I 

100 

120 
I 

130 =-''-;-='-'== 

135 

111 121 
() " ] ~ 

a· 

~ ~ 
" 

ll. 
~- ~-

Set the clock in the computer 

Writing band table 

"BUFFER CLEARED" 

Emptying arrays A$ (60), B$ (60), C$ (60), 
D$ 1601, and F$ (601 

Display of Photo 1 

lnputting command 

131 141 

~ 
p 
Jl 

~ 
)> 

~ 
~ ll. 
:a· 

~ 

Display of Photo 3 

Specify your desired list by 
inputting the corresponding 
identification number 

~cikJ 
161 171 

~· 

~-

~-



lnput data FROM 140 

L-~-..J 

TO 540 

+ INPUTTING OSO DATA 

CALL SIGN? 

OSO DATE? 

MAY OSO START TIME BE THE PRESENT TIME? 

OSO START TIME? 

DISPLAY OF OSO BAND TABLE. 
OBJECTIVE NO. OF OSO BASE O? 

MODE? 

RST? 

ORA] 

CITY OR COUNTRY ? 

OSL CARD RECEIVED? 

OSL ISSUANCE NO. ? 

CLASSIFICATION COMMENT? 

DATA OF AEMARKS? 

A$= 11$ + 14$ + 15$ + 19$ 
B$ = 16$ + 13$ + J3$ 
C$ = 17$ + 18$ 
D$ = 12$ + J1 $ + J2$ 
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TO 16 TO 200 
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FROM 1535 

@ 

Correct or 
add data 

1600 

FROM 140 
Output data of 
specific station 

1440 

5550 

5570 

5570 

Gather read data in RAM. 

FROM 1190 

(The RAM has an area to be capable of storing data 
for 60 stations.) 
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Data output of 
spec1fic stations 

FROM 2175 

(t) 

NO Not found 

YES 

Gl 
FROM 1535 

Printer ar CRT 
screen? 

TO 161STARTI 



0 
TO 1635 

7500 

VES 

GOTO 16 IST ART) 

File data worth one station? 

VES 

730 For the movement of filed data dueto rearrangement, 
consult the paragraph "program description", item 4), 

1100 '----,---~ correction of data. 

When OSO has been made two or more times 
with the same stati on, it is decided whether 
all data is to be output. 
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G 
FROM 1515 (Data output of specific stations) 

Resetting the counter for the number of data 
outputs to the CRT screen 

791220 .....:;.20/12, 79 
2345 ........ 23:45 

8690 

TO 1540 IENDI TO 1500 

® 0 



TO 1580 
(Objective station not found) 

@ 

TO 1540 

@ 
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2200 FROM 1190 

First date (i) 
2210 

INPUT 12$ 

6830 2265 

' 6870 K 

2230 Fina I date 
INPUT 12$ 

2280 

2250 6890 

YES 

5520 2290 

' 5530 

2295 .........-Data-........ 

NO 
worth 60> 
stations 7 

5550 

2295 
YES 

5550 

2305 

5570 NO 

2315 
5570 

TO 1385 

5580 
G 

6910 
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NO 

TO 1385 TO 2260 

0 CD 
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2355 YES 

2360 

l 
2370 TO 1385 

0 

6890 

TO 1385 

le) 
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TO 1385 

@ 
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Classification-
2540 comment-based FROM 1190 

TO 1385 

0 

TO 1385 

0 
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8400 

YES 

TO 1385 TO 1310 

G G) 
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778 

1 REM •~* RMRTEUR RR JO LOG 
3 TH1PO 7: f·l:t= "C.3EGC""" f•ll :t= "E::?"'" : H:t= "[•RTR O": (jO,o:UE: 3000 
5 DIM R$(60J,F\60J,E:t 14l 
t. FRHJT"~":E:tCOl="----":E:tCll=" 1.'3":E$\2·:o=" 3.6":Et0::.3l=" 3.:o:":Et<:4l=" 7 
:o: E$(5l=". 14":E:tC6l=" 21":Et•.()=" 2:0:":Et<::o:.!=" 5•J":E:t0::'3l=" 144" 
'3 E:t( lOl=" 432": E:t( 11 l=" 12CH:i": E$( 12l=" 2300": E$( 13l=" 570•J": E$0:: 14l="ETC." 
16 FRINT"~":MUSIC Mlt:CURSOR 3,'3 
17 FR HlT" BUFFEF: CLERF:Eeo tiOI.•J!l!l:m:m~~~-·.lR IT R r·litiUTE": GO'o:UE: 765ti 
30 F'F:INT"~": f·lUSIC r·llt: CUF:,o:OF: 7, 3: F'F:ltH"I ~ !!:ll " 
35 FF:Itn HlE:C'.';"'-----------' 
40 F'F:ItH"ml"; THE:(9 •; "Rr·lRTUEF: F:RDIO LOG": F'F:JNT"!:lll": F'F:ltn" + ItK>D•: +" 
70 FF' ItH"!:! 1 . HiP UT OF OSO DRTH" 
'="-' FF:ItH"!:l ~· R[.o[dTJDt·i OF: CORRECTIOt·i" 
WO PF: I NT "!:! '-'RF' IOU'o' L E:F:" 
1 W FF:ItH"!:l 4. Eti[•" 
12<:• I t·iF'UT" !:!!:! 'o:ET '-.-'O UF: F:EOUE,o:T RT t·iUf·lBEF: "; Z:t: Z=I..JRL ( Z:t l 
130 IF •:z- J:o+o..Z>4• THEN F'F:ItH"<lllllll":f•lUSIC f1:t:GOTO 120 
135 MUSIC Ml:t:R=Z 
140 Ot·i :' GOTO 2•X•, 1600 .. 11 J(i, :o::0:60 
200 F'F:IHT"~ ++ HiPUT OF C!R~: [:•RTR ++" 
2 W FF: HiT"!:!!:! "' F'F:ESS ··li I_,.J ITH HO DRTR" 
220 F'F: I tH" ·•• FF:E,o:S ·B ·' lo.IHEt-i CRtiCEL Hil3!l!l'" 
230 GOWE: 500(i! F'F: I tH: I F I U=" E:" THEt-i 3(i 
250 GOSUB 51(HJ:F'F:rtH: IF I2t="E:" THEt-i 3(i 
270 GOSUB 3090: F'F: HlT: I F I 3$= "B" THEN 3C1 
2:0:0 G0,3UE: 53t1(i! FF,HJT: IF E:f::=l THEt~ 3(1 
2'3(1 GOSUE: 5600: FF: HlT: I F 15$= "E:" THEN 30 
310 GOSUE: 57t10:FF:Hn: IF I6$="8" THEt~ 3•J 
33(1 GOSUE: 5HOO: F'R HlT: I F I?:t= "E:" THEt-i 30 
35t1 GO,o:UE: 5900: PF: HlT: I F I Ht= "B" THEN 30 
37(1 GC6UE: 6000: PP HlT: I F I '3$= "E:" THEN 30 
3'30 GO~:UE: 610ti!PF:HlT: IF Jlt="E:" THEN 3t1 
410 GOSUE: 620(1: PF: HlT: I F J2:t= "8" THEH 30 
430 GOSUE: 63(10: PF: HlT: I F J3:t=" E:" THEN 30 
45(1 F:Hl "'** PF:EPRF:RT JOt~ OF HiP UT [:•RTR 
46(1 GOSUB 75(n~1: I ::::2 
._,,,,, FH1 **"' I NPUT DRTR TO F I LE 
557 GOSUE: 7 10(i! GOSUB 6500 
640 IF l$== 11 V 11 GOTO 20(1 
65(1 130TO 16 
690 RHl *** [>RTE K TH1E '::ETTHil3 
720 IF V=2 THEN 2165 
730 E$=8:t:F$=()$:GOSUE: 6f::50 
740 J7=J6 
750 IF 8=2 THEN S=S+4:GOTO 910 
76(1 S=S-4 
770 GOSUE: 10'30 
7'3(1 I F JE.=J7 THEt-i 1060 
:o:00 IF J6>J? THEt·l 1000 
f:10 ~:=8+4 
f:20 I F S=') THEt·l 1070 
f:30 T=T+4 
f:40 HiPUT #1 (T>, l.o.l$, :•<:t, \-'$, Zt 
850 E:t=X$: F:t=Z$: GOSUE: 6:o:3•J 
860 IF J6>=J7 THEt·l W70 
870 PF:ItH #1 (Sl, l.o.l$, :•<$, '/$,Z$ 
B'30 IF T=I..J THEti W6•3 
'3[10 ':'='o:+4: T=T+4: GOTO :0:40 
'3 10 GOSUE: 10'30 
'330 IF Jt.>=J? THEtl 1(160 
94•3 F'F:ItH #1(TJ,I.o.I$,;..•:$,'.,.'$,Z$ 
950 I F S=ll THEtl 1 [170 
'360 T=T +4"o:=~:+4 
'37(1 GOSUB 1 (19(1 
990 GOTO 930 
1000 FF:INT #1CTJ,W$,Xt,Y$,Z$ 



WW IF ::;=2 THEt·J 1'37(1 
1[120 S=~;-4:T=T-4:Gm::;U8 109(1 
1€150 IF J6>J7 GOTO W•X1 
1€160 PF:ItH lil O::T>, R$, E:$, C$, [:<$: GOTO 10:::0 
1070 PI<:ItH lil c:;>, R$, 8$, C$, [J$ 
WE:O F 1 =(1: Z 1 =(1: GOTO 2170 
1[190 It~PUT lil< S), l.o./$, ;,.;$,'.,.'$,Z$ 
11 (1(1 E:t=:x:$: F $=2$: GOSUE: 6:::30: F:ETUPN 
1110 PF:ItH"~Illl • VRPIOUS LISTSillliJ" 
1120 PF:HH" 1. COMPLETE FILE LIST!!" 
1130 P~: ItH" -, PEF: I0[J-8RSED LI :ST!l" 
1140 PF: IHT" ,, • 8Rt~[J-8RSEr> LI STIJ" 
115(1 PF: ItH" 4. Ci~:R-8RSED LI STll" 
1160 P~: ItH" ·-'. Cot1t1EHT -8RSED LI STll" 
1165 PF:ItH" 6. PF:EFD<:-8RSED LIST!!" 
1167 PF:IHT" 7. SPECIFIC ::;TRTIOt·J LIST!lll" 
1170 I HPUT" HWUT '/OUF: F:EG!UE::;T RT tKI~tBEF: : ";Z$: Z=I..JRL< Z$) 
11:::0 IF C<D+C.>7:• THEt·J PF:IHT"Illl":~1USIC M$:GOTO 117(1 
11:::5 MUSIC Ml$:1_1=0 
1190 ot·J Z GOTO 2640,220(1,234(1,2440,2540, 1200,1440 
1195 GOTO 1110 
12[1(1 P~:ItH "~": CUF:SOF: 2, 2: PF:WT" •• PF~EFii<-8RSED LIST •• llllllll" 
121[1 HJPUT" m t~PUT PPEF D< DRTR : " ; Z$: Z3=LEW zn 
1220 IF 2.3>3 THEt·J t·1USIC ~1$: PF:ltH"Illl": GOTO 121(1 
123(1 GOSUE: 5520 
13(1(1 GOSUB 6'3[1[1 
131(1, HWUT lil (J >, R$, 8$, C$, [:o$ 
1315 IF EOFO::lll> THEN 1365 
1325 GOSUB 735(1 
1330 IF Z:t=tH[,$(1'!$, 2, Z3> GOSU8 6S90 
1350 I=I+4 
1355 IF t·1=6[1 THEN 84=1: GOTO 1365 
1360 GOTO 13W 
1365 '/=M-1 : I F t·1=(1 THEt·J 1385 
1375 U9=0:CLOSE 
1 376 FOF: M=O TO '.,.' 
1377 GOSU8 6650:IF U8=1 GOSUE: 6721:GOTO 1379 
1378 GOSU8 6702 
1379 GOSU8 7890:NEXT 
1380 ~:OPEN li1,N$: IF 84=1 THEH 84=0:M=O:GO::;U8 7650:GOTO 131(1 
1385 CLOSE:IF E:5=1 THEN 85=(1:GOTO 1540 
1390 GOTO 1580 
1430 REM *** OUTPUT [:•RTR 
1440 PRIHT"~": CURSOR 9, E:: PRHH"•• SPECIFIC STRTION ••llllllll": PRINT 
1450 GOSU8 5•X1(1: I l$=t1ID:t0:: I l:f, 2, 6): IF I l$="8" THEt·! 30 
1451 O$=I1$:GOSUE: 5520 
1465 I =2: ~1=(1: :x:= 1: 84=[1: 85=0 
1500 GOSU8 7€14(1 
1510 Y=M-l:IF M=O GOTO 1570 
1512 IF R=2 GOTO 1630 
1515 CLO::;E lil: F'F:INT: PRIHT 
1517 U9=(1 
1518 FOF: t·l=•) TO '.,.' 
1520 GOSU8 665(1: GOSUB 6 702: GOSU8 7:3(10 
1530 NEi<T M 
1535 IF 84=1 THEt·J 84=0:t·1=0:GOSU8 7650:GOTO 1500 
1540 IF Ue=l GOSU8 :::750 
1542 PRitH TR8Ce>: "ll* Et·K) *ll" 
1545 PR I HT "ll • RDVRt~CE TO THE t·JD;H Rt·J'/ I< EV ) " 
1550 GET 2$: IF Z$="" THEt~ 1550 
1555 GOTO 16 
156(1 PEt1 *** t·KI DRTR 
1570 CLO::;E lil: I F 85= 1 THEN 85=(1: GOTO 1540 
15::::0 H: ItH" ~" : CUF:~;OF~ 6, E:: t·1US I C: ~1$ 
1 59(1 PF: ItH "OBJECT !'..JE :::;THTI Ot·J t·JOT FOUt·J[:o' 'll ll ll": (i OTO 1545 
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1f.(10 
1610 
1615 
1620 
1630 
1631 
1635 
1640 
1650 
1660 
167'(1 
1680 
1rS9(1 
17'(1(1 

1710 
1720 
1730 
1740 
175(1 
176(1 
1770 
1 7:::[1 
179(1 
1795 
1:::oo 
1:::10 
1:::2[1 
1:::3[1 
1:::35 
1:::40 
1:::5[1 
1:::55 
1865 
1::::66 
1<::67 
187'(1 
1880 
1885 
1:390 
1:395 
1905 
1908 
1910 
1912 
1920 
1925 
2<300 
2005 
2[11(1 
2015 
2020 
2030 
2~340 
2(15(1 
2(16(1 

2070 
2(18(1 
2(19(1 
2100 
2110 
2120 
2130 
2140 
2145 
.2150 
2160 

PPHH"~• HD[•JTJrXJ OF' COF:F:EC:TIOt·J FOF' o·=:o C•HT4 •": B=1 
INPUT"~ CHLL SIGN PLEHSE : ":J1S:MUSIC M1f:J1$=LEFTS(l1$,6l 
IF (I1S="8"l+(I1$="N"l THEN 30 
m<S= I 1$: H=6: GD:::U8 64<JO: I 1 $=H:<s: GOTO 1465 
CLO:::E 
'/=t·l: M=O: Z1=0: F1=0 
GOSUB 665(1: r30~:;UE; 6702 
PP ItH" ~*HHD OSO l.o.II TH TH I::. :::THT I Ot·J E:'.,."': '/: " TI t·1ES" 
PPitH"~ PHTH ":8:" o: COPF:ECT OP HU[• l":PF:ItH 
F'F:ItH" 1. CHLL :::IGN ":Hl$: ll$=H1$: GO:::U8 
PF: HlT" 2. O:::o Pr=lTE " : [:• 1 $: 12$=[:•4$ 
PF: ItH" 3. C!SO :::THF:T Tl t·1E "; E:2$: J.3$=B4$ 
GOSUE: 7520 

":R2S:" MHZ":]4$=R5$ 

5(120 

PF: JtH" 4. C!:::o E:Ht·J[J 
PF: JtH" 5. t·10[.oE 
PPitH" 6. F:~:T 
F'PHJT" 7. OPH 
F'PitH" :::. CIT'/ OF; COUNTP'/ 
PPHlT" 9. C!SL CRPP PECEJI...IE[:o: 

11 
.: H3$: I 5$=H3$: 130SUE: 562(1 

":Bl$: 16$=81$: GOSUB 5710 
":Cl$: l7$=Cl$: GOSUB 5810 
" ; C2$: I t:::t=C2$: r3o~:;UB 5'3120 
": R4$: DS=R4$ 

PF: ItH" 10. O:::L I S:::URtK:E HO. 
F·F: ItH" 11 • Cot·1t·1Etn 
PF:Itn" 12. FH1RPK::: 
Go~:;LJB 75t.(1 

": [:•2$: J 1 $=[,.2$: GOSUB 
"; [•3$: J2$=03$: GOSIJB 
":83$:J3$=83$:GOSU8 

cup:::op 1, 19: PP Hn" COPPECTI ot·J t·JUM8EP PLER:3E 1 1 " 

612[1 
622(1 
6320 

HJF'LIT "~ ( I F t·JOT COF:F:ECT. F·F:E:::::; ···o ) : ":Z$: C='...IRU Z$ l 
IF C=O THEN 2140 
Z1=1:60SUB 7560 
IF (C<0)+(C>12) GOTO 1790 
GOTO :20(1(1 
GO~:.UB 5520: GO~:;UB 6'3(10 
I t·JF'UT # 1 ( I l , R$, 8$, C$, [:<$ 
IF EOF(#1l THEN 1895 
G0:3UE: 7350: IF 81<>74 THEN 1870 
IF (B2>47):t:(B2<58) THEN 1870 
IF (83>47),.(83<58) THEN 1880 
GOSUB 68'3(1 
I=I+4 
I F M=6[1 THEN 84= 1 : GOTO 1 :3'35 
GOTO 1850 
V=t·l-1 : I F t·l=O THEN 1385 
U9=(1: CLOSE 
FOR ~1=[1 TO '/ 
GOTO 1377 
GOSU8 6702 
IF B4=1 THEN B4=0: t·1=(1: GOSUB 765<): GOTO 185[1 
GOTO 1385 
PR I NT "llllUlllliUl" 
ON C GOE;UB 500(1, 510€1~ 52€1(1~ 76€1(1, 5600, 570(1, 58(1(1, 5'300, 60€1l?l, 61€10, 62€10, 6300 
Ot~ C GOTO 202(1, 2[115, 203[1, 2040, 205(1, 206(1, 2070, 208(1, 2[19<), 21 00, 211 (1, 2120 
CUPSOR 23,5:GOSUB 7550:GOTO 17'30 
CUPSOR 23,4: PRitH MJD:t( I 1$, 2. 1(1);" ": GOTO 1 7'3<3 
CURSOF:: 23,6: GO~:;UE: 75'30: GOTO 1790 
CUPSOF: 23,7: PPHH ES( I4):" ": GOTO 1790 
CUF::::r:rF: 23, ::::PF: ItH 15$: GOTO 1 7'30 
CUF::::OP 23,9:PF:ItH I6$:GOTO 17'30 
CtfF:~:OP 23, JO:PF:ItH I7$:GOTO 1790 
CUP~:OF: 23, 11: PPitH lt:S: GOTO 1 7'30 
CUPSOP 23, 12:F·F:HlT I9$:GOTO 1790 
CUP~:OP 23, 13: PF: HlT J 1$: GOTO 1 7'30 
CUP~:OP 23, 14: F'F: I tH .J2$: GOTO 1 790 
cur;::::op 23, 15: F·F: I tH nt 
130TO 17'3(1 
IF Z1=[1 THHJ 2175 
Go:::UE: 7500: I =F o::t·D: :::=I: T= I 
>:OPEtl #1, tl$: It·JPUT #1 ( 1), U 
IF F1=1 THEN 720 



:'1t·5 F'F:ItJT #1d<·H.f.E:t.c.t.L•.t 
2170 C.LO:o:E #1 
2175 M=M+1:8=8+1:IF 8;Y GOTO 16 
2 r::::t1 GOTO 1635 
22C1C1 PPitH""":t·1U:o:IC t·11t:CUP:o:OP 3,3:PF:ItH"•• Uo:O <PEPI0[:<-8H:3E[:• LI:o:T> ••!!" 
2205 F'F: ItH "!l < HJPUT Hl 6 C• I 13 I ro· < !l!l" 
22W HJPUT''I'J''l FPOt·1 ','EHF:, t·10tnH. DH\'"'' ".: I2$: Ul$=I2$ 
2215 IF LEtl<: I2t<•. •6 THEtl t·1U:o:IC t·l$: F'F:ItH "l:ll:l" :i30TO 221C1 
2220 P1=1:F$=I2.t:E$="0000":GOSU8 6830:K=J6 
2223 [:• 1$= I 2$: GC"o:UE: 6 700: GU~UE: 6 7•:.2: I 2$=[:. 1 $: U 1$= I 2$ 
2225 PPitn"l:l"; THE:<26:•; I2$: F'F:ItH: FRitn: PF:Itn 
223C1 HJPUT 'Tf}l Lltn I L 'l'EHF: .· t·10tHH. [•H';' ;·: ".: I 2$ 
2235 IF LEtl02$•:>6 THEtl t'1LI:o:IC t·1$:PPHH"I:ll:l":GOTO 2230 
2240 U2$=I2$: F$=I2$: E$="235'3": GO:o:U8 6:o:30: L=J6 
2243 D1.t=I2$:GOSU8 6700:GOSU8 6702:I2$=D1$ 
2245 PF: ItH" l:l" .: THE: < 27::0; !2$: 1_12$= I 2$ 
2250 IF K>L THEt·l t·11_1:o:IC t·1$: GOTO 2200 
:2255 FOF: 1.)0= 1 TO 1 [1(1('1: t·~E>=:T: GO~::UE: 552~~1: GO~;UE: 69(10 
2260 ItlF'UT #1•I •,H$,8$,[:$,[4 
2265 IF EOF<#1::0 THEN 2305 
LLC ·-' F$=LEFTS<[)$, 6::0: ES=t'li[o$(8$, 4, 4): GOSLI8 6ó:3C1: G=J6 
22:0:0 IF <G<f:::0+(13 U THEt·l 2290 
2.2:;:5 Go:::UE: t:.:::9(1 
22'30 I=I+4:IF G>L THEN 2305 
2295 IF M=6•:1 THEN 84=1: GOTO 2305 
.230(1 GOTO 226~3 

2305 '/=t·1-1 : I F t·1=0 THEt·l 1385 
.2315 U9=(1:CLOSE 
2316 FOF: t·1=0 TO '/ 
2.32~~1 13CISU8 665~J: IF I_I.S=l GOSUE: 6?21:GOTO 2-325 
2323 GOSUB 67H2 
2325 GOSUB 795(1: HE:=-;T 
2330 :O•:OPHl #1, t-1$: IF 84=1 THEN 84=0: N=(1: GOSUE: 765(1: GOTO 22E.0 
2335 GOTO 13:::5 
2340 PPINT""":CURSOP 3,4 
2345 PRHH"•• m;;o 8HND-BR':H:o LIST .. !l!l!l!l": GOSU8 76Cn): IF BK=1 THHl 30 
2346 O:f.=E$ ( I 4 > : I F I 4=0 THEt·l 3(1 
2350 GOSUB 552JJ: GOSUB 690(1 
2355 It~PUT #1 (I)~ R$, E:$, C$, D$ 
2360 IF EOF(#l> THEN 24•X1 
23?0 I F I 4:f.=t·1! D$ ( H$, 12, 1 > G0:3U8 6e90 
23:0:0 I=I+4 
2390 IF t·1=60 THEN 84=1: GOTO 240(1 
2395 GOTO 2355 
24(1(1 '/=t·1-1: I F t·1=0 THEN 13e5 
24 w U9=c" cu:"=:E 
2412 FOR M=O TO Y 
2415 GO:o:UE: 665(1: IF Ue=1 GO:o:LIE: 6?21: GOTO 2420 
2418 GOSUB 67(12 
242(1 GOSU8 802•): t4E~<T 
2425 ~:OF'Hl #1, N$: IF 84=1 THEt·l 84=0: ~1=(1: GO:::UE: 7650: GOTO 
2427 GOTO 1385 
2440 F'R ItH" "'" : CUF:SOF: 5, 6 
2443 PF:HH"•• CIPH-E:R:o:ED U:o:T ••": F'PHH"!l!l!l!l!l!l" 
2445 G0:3U8 5:0:Cn): IF I?$="E:" THHl 3fi 
2446 O$=I7$:GO:::UE: 5520 
245~3 GOSUE: 69~:::1t1 
2455 HJPUT #1 •: I>, H$, E:$. C$, N 
2460 I F EOF ( # 1 > THEH 25C10 
2470 IF I7$=LEFT$0::C$, :o:> 130:o:UE: 6:0:'30 
24:o:o I=I+4 
24'30 IF t·1=6•c1 THEH E:4=1: GOTO 250(1 
2495 GOTO 2455 
2500 \'=t·1-1: I F t·1=0 THEt·l 13:o:5 
2510 U9=0:CLOSE 
2512 FOF: t·1=0 TO '/ 

.-,..,.C'IC' 

..::.--~,_1._1 
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2515 
:.:520 

GOSUB 6650:GOSUB 6702:GOSL18 8080 
tJDn 

-.!:!."·-·~ ..:_._1.,;;_._1 

253t1 
254[1 
2542 
2543 
2545 

:·<OPEH #1, t·J;t: IF E:4=1 THEIJ E:4=0: ~1=0: r30'::UE: ;'650: GOTO 2455 
GOTO 1385 
PP ItH "t;;": C:UF::::OF' 3, ::: 
PP I tH" ++ C:Cit·lr·1EIH -E:f'6ED L 1 :::T ++m:mll": GO::.I_IE: 6200 
IF J2$="E:" THEH 30 

·-:.ec:-1::' 
..:....._1._1._1 

2560 
.257~~1 

2580 
259~3 
2595 

GOSUB 55:20:0$=J2$:GOSU8 6'300 
IHPUT #1(!l,R$,E:$,C:$,[:o$ 
IF EOFC#1l THEH 2600 
IF J2$=PIGHT$([:o$,6l GOSUE: 6890 
!=!+4 
IF 1·1=0'1 THEI·J E:4=1: GOTO 2600 
GOTO 2555 

2600 '/=~1-1: IF t·1=[1 THEI·J 1385 
261[1 U9=0:CLOSE 
2612 FOP ~1=0 TO '/ 
2615 GOSUB 6E.50: I F 1_18= 1 GOSUB 6 721: GOTO 2620 
2618 GOSUB 67~]2 
262[1 GOSLI8 8140: tJEi<T 
2625 XOPEN # 1 , t·J$: I F 84= 1 THEI·J 84=[1: ~1=0: r30:::UE: 765[1: GOTO 
2630 GOTO 1385 
264€1 PP IIH "~" : CUF:SOP 7, W 
2642 PPIIHu+ .. COMPLETE FILE LIST +++u 
2650 1_18=[1: 0$=" ++ Cot1PLETE FILE LI:::T ++u 
2655 CURSOR 5, 13: 130SUB 5525: GOSUB 6 9t10 
2660 IHPUT #1Cil,R$,E:$,C$,D$ 
2665 IF EOF(#1l THEN 2695 
2680 GOSU8 689[1: I= I +4 
2685 IF 1'1=60 THEI·J 84=1: GOTO 2695 
2E.90 GOTO 266(1 
2695 '/=1·1-1: IF M=O THEfJ 1.385 
2705 U9=0:CLOSE 
2706 FOP ~1=0 TO '/ 
271(1 GOSU8 665(l: IF L/8=1 GOSU8 6721:GOTO 2713 
2712 GOSLI8 67[12 
2713 GOSU8 8200 
2715 NEXT 
2725 XOPEN # 1 , N$: I F 84= 1 THEN 84=0 n1=[1: GOSLIB 765~3: GOTO 2660 
2730 GOTO 1385 
3000 PRINTu~u:CUPSOR 2,7:PRIIH u·r-----------------, 
3010 PRINT" I t,IHRT TIME IS IT tKrt,l c· /" 
3020 PPINT" L ______________ ___J" :t·1USIC Ml$ 
3(13[1 HJPLIT"Illl::::::c INPUT ['RTE HJ 3-4 DIGITSl 
3040 IF <H<3)+CH>4l+CZ>2400) THEN 3000 

"; !3$: H=LEN( 13$): Z=tJRL< !3$) 

3060 IF H=3 THEN TU="Ou+I3$+uo0u:GOTO 3080 
3070 TI$=!3$+"(1[1" 
3080 PETUPN 
3090 I3$=TI$: IF LEFT$03$, 1 )="O" THEN I3$=MW$(]3$, 2, 3l: I3$=u "+13$: GOTO 3110 
3100 I3$=LEFT$( !3$, 4) 
3110 PRINT" 3. G!SO :3TRRT TH·1E u ; : GOSUB 7'590 
3120 PPINT" ( V OP N l" 
3140 GET Zl$: IF ZU=" u THEH F'RHH"I:lnnu :r30TO 3090 
3150 IF Zl$=uV" THEN Fl=l :~1USIC Ml$:RETURN 
3155 IF Zl$="8" THEH I3$=ZU:RETURH 
3160 F'PIHT"8U";SF'CC38J;"IJ":GOTO 5200 
5000 PRINT" 1. CRLL SIGI~ (UP TO W CHRRS)u:PRHH TRB(12);: HJPLIT": ";ll$ 
5005 IF I l$="8u THEN F~ETURN 
5010 IF I l$=uN" THEN PPHJT"nu; SPCC38); "IJ": NUSIC M$: GOTO 5000 
5~32(1 IF LEH(] 1$) >10 THEN I l$=LEFT$( I 1 $,1(1) 
5030 I l$="*"+1 1$: RX$=1 1$: H=ll: GOSU8 6400: I l$=R)<$: ~1LISIC MU: RETURH 
5100 PRINT" 2. DRTE OF G!SO (6 DIGITSl" 
5110 PRINT TR8(12);: INPLIT": u; 12$ 
5115 IF 12$="8" THEN PETUF:N 
5120 IF I2$="N" THEN I2$="000000u 
5130 IF LEW 12$)( >6 THEtJ PPHH"IJIJ";: MLISIC N$: GOT05100 



5140 FF.:ItH"G"' HlE:<25>;: GO:::UE: :0:8[10: F 1~1: NU~:IC t·11$: F.:ETUF.:tl 
5200 FRINT" 3. QSO ST~RT TINE <UP TO 3-4 ~IGITSl" 
521 O PF: I tH :::PC • 12 l ; : I tlF'UT": "; I 3$ 
5215 IF I3$~"8" THEt·l F.:ETUF:t·l 
5220 I F I 3$~" tl" THEN I 3$~" 0(1(1(1": t·UJ::; I C t·11 $: RETUF:t' 
5230 IF <LEt·J( 13$) >4)+(LEt·J( I3$l<3) THEt·l PF:INT"GG";: t·1U::::IC t·l$: GOTO 52fn3 
5240 IF LEtl(J3f>~3 THEt·l I3$~" "+I3$ 
5245 PF:ltH"G"; T~8(24);: 130:31_18 7590: F 1~1: tKI:::IC Nl$: F:ETUF:t·l 
5300 PF:HlT"!l 4. C1:::o 8~tlC•":PF:HlT 
5307 F'F:ltH T~8(f:);" O. t·lO D~T~" 
530:0: PF: I t-n 
531(1 PF:ItH TR8(f:);" 1. 1 ·~ t·1HZ 8~ND" 
532(1 PF.:ItH TR8(:;::);" .:. 3. ,:. ~1HZ B~tlD" 
533(1 PF: I t-n TR8 ( f: l; " 3. 3. ::: t·1HZ E:Rt·lD" 
534(1 F'F.: HlT T~8 ( f: l ; " 4. , t·1HZ 8Rt·lD" 
5350 PF.:It-n TR8(;:::);" 5. 14 t·1HZ 8~t·J[:o" 
536(1 PF: HlT TH8(t:);" 6. 21 ~1HZ 8~ND" 
537(1 F'F: HlT TH8 <::: l ' " 7. Z::: NHZ 8~ND" 
5380 F·F.:HlT T~8(f:);" :::. 50 t·1HZ 8~ND" 
539(1 PF.:Itn TR8(8);" 9. 144 t1HZ 8RN[:o" 
5400 PR!tlT TH8(f:).: "W. 432 t·1HZ 8Rt·lD" 
5410 PR!tH T~8(8); "11. 1200 NHZ 8RND" 
5420 PRWT TH8(f:); "12. 2300 NHZ 8RND" 
5430 PF:ItH TH8(8); "13. 570(1 NHZ 8~N[l" 
5440 PF:It-n TR8(t::); "14. OTHEF:S" 
5445 PF:Itn 
5460 INPUT"08JECT!'.!E t-lli~18EF: : "; I4$: I4~URU !40 
5470 IF !4$~"8" THEt·l 8K~1: F:ETUF:N 
5490 IF ( !4<:(1)+(!4>14) GOSU8 7770: ~1USIC N$: PR!tH"GG": GOTO 54t.O 
5500 IF I4<W THEN I4t~.STR$(!4):NUf:IC: mt:F:ETUF:N 
55(15 IF I4~0 THEH I4$~"(1" 
5510 I4$~CHR$( !4+55): ~1LISIC mt: F.:ETUF:N 
5520 PF: HlT"~".: CUF:SOR 3, 1 (1 
5525 PF:Itn"• OUTPUT DRTR Ofl PR!tHER •" 
5530 PR!tH"!l!l ( '.-' OF: ~N'/ KE'/ l!l":Ztf~"" 
5550 GET Zl$: IF ZU~"" THEH 5550 
5570 U8~0: Pl~!: IF ZU~"V" THEt·l U8=1: PRINT 
5580 PR I NT "~" : CLIRSOR 6, 11 : PR I NT" [>RTR UNC•EF: PREPRR~TI Ot~ 1 1 " : RETURt~ 
56(10 PR!tH" 5. ~1WE <UP TO 3 CHRRS>" 
561 O PRitn TR8(12);: It~PUT": "; I5$ 
5615 IF I5$~"8" THEN F:ETUF:t-l 
5620 IF I5$~"H" THEH !5$~"---":NUSIC Ntf:RETLIRN 
5630 IF LEtl(I5f)>3 THEt~ I5$=LEFT$(I5$,3) 
5635 RX$~I5$:H~3:GOSU8 6400:I5f~RXf:MUSIC mf:RETURN 
5700 PF:WT" 6. PST (LIP TO 3 CHRRSl ": PRHJT TR8( 12);: INPUT": "; I6$ 
5705 IF I6$~"8" THEN F:ETURH 
5710 IF I6$~"H" THEN !6$="---":MUSIC Mlf:RETLIRH 
5720 I F LEt~ (I 6$ > >3 THEH I 6$=LEFT$ ( I 6$, .3 l 
5730 R;-.;$~I6$: H~3: GOSU8 6400: I6$=A~;$: MUSIC Ml$: RETURN 
5:0:00 PR!tH" 7. QRA (LIP TO 8 CHARS l ": PRINT TAB(12);: INPUT": "; 17$ 
5::::05 IF I7$="8" THEN RETUF:N 
5810 IF I7$="N" THEH I7$="--------":MUSIC Nl$:F:ETURN 
5820 I F LEN 07$) >8 THEN I 7$=LEFT$ (1 7$, 8) 
5830 AX$=I7$:H=8:GOSU8 6400 
5840 I 7$=R>~$ 
5850 MUS I C m $: F.:ETUF:N 
5900 PRHlT" 8. CIH' OR COUtHF:'/ WP TO 8 CHAF:S)" 
5910 PRHJT TAB< 12);: HlPLIT": "; I8$ 
5915 IF I8$="8" THEH F:ETUF:N 
5920 IF I8$="N" THEH I8$="--------":MUSIC Mli:RETURN 
5930 I F LEt·l (18$) >8 THHl I 8$=LEFT$ O 81, :::: l 
5940 R~;$= I 81: H~8: GOSLI8 6400: I 81=AXI: t·1LIS I C m $: F:ETURN 
6(100 PRltH" 9. QSL CRF:D F:ECEHJEC• C/ OR fD" 
6010 PRINT T~8(12>::INPUT": ":I91 
6015 IF I9$="8" THEt·/ F.:ETURt·l 
6020 IF LEFT$(19$,1)="'/" THEH I9$="F:":MUSIC Ml$:RETURN 
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6~=13(1 I 9$= ll .t: u 

6040 r·lU:o:IC r'll:t: F:ETUFtl 
61 [1[1 F'F: HlT" 10. OSL I S:o:URtlC:E tlel. (UF' TO 4 CHRF.::o: > " 
6110 F'RINT TR80::12>;:INPUT": ";J1S 
6115 I F J U=" 8" THEt·l F.:ETUF.:N 
6120 IF JU="tl" THEt·l Jl$=" - ":r•lU:o:IC ~ll:t:F.:ETUF.:~l 
6125 K1=LENO::J1:t> 
6130 IF K1>4 THEN J1$=LEFT$(J1:t.4> 
6135 IF K1=4 THEt·l 6160 
614(1 FOR N=Kl TO 3:J1$=" "+J1:t:tJC-:T 
6160 MU~:IC m:t:F~ETUF:N 
6201) F'RIIH" 11. COt1~1EtH O:: UP TO 6 CHRF:S>" 
6210 PF:IIH TH8( 12);: HlPUT": "; J2$ 
6215 IF J2$="8" THEtJ F:ETUF~t~ 
6220 IF J2$="N" THEN J2$="------":MUSIC M1t:RETURN 
623(1 I F LEt·J ( ._12$) >6 THEfJ J2:f=LEFT:f ( J2:f, 6) 
6240 Rt::$=.J2$: H=6: GOSUB 64(nJ 
6250 J2$=R:,<t 
626(1 r·lUSIC MU: RETUF.:N 
6300 PR HlT" 12. REr·lRRK:o: (UP TO 9 CHHR~:) " 
631(1 PRIIH TH8( 12>;: HlPUT": "; J3$ 
6315 IF J3$="8" THEN RETUF:t·J 
6320 IF J3$="tl" THEN J3S="--------- ": MUSIC MU: F:ETUFtJ 
633(1 IF LEtJ(J3$) >9 THEN J3$=LEFH(J3$, ·:n 
6341) R:":t=J3t: H=9: GOWB 6400 
635(1 J3:f=Ri<t: ~lUSIC ~11$: RETUF:t·J 
64(113 R>>H-LEt~ (Hi<$) 
64(15 IF R>,:=<l3 THEN F.:ETUF:t~ 
tA 1 O FOR N= 1 TO HX: At;t=Ri<t+" ": NEi-:T 
6460 MU:3IC MU: RETURt·J 
65(10 PRHlT"!liNF'UT II~ SUCCESSIOtJ C·" 

65W INPUT" IF ~:O, PRE% .··v·, IF flOT, ll···: ";U: F.:ETURt·J 
6640 REM ••• OUT [)HTH FRor·l D Hl. 
6650 HU=MH4(H:fo:J·P, 2, W>: H6:f=tHD:f(H$(~D, 12, 1): H2=HS(:(H6$)-48 
6660 IF H2>9 THEt~ H2=R2-? 
66?0 H2:f=E:f(H2): H3:f=MW:f(H:fo:J·D, 13, 3): H4$=~1I[:o:f(H$(~1), 16, 1 >: H5:f=r·Jl[)$(H:fO'D, 12, 1) 
6680 81:f=MI[:o$(H$(M),J?,3):83$=MID:f(H$(M),24,9> 
6690 CU=MW:f(H:f(M), 33, 8): C2$=~1H4(H$(~1>, 41, e:): D2:f=t'll[:o:f(H$o:J·D, 55, 4) 
6695 D3:f=F.:IGHT:f(H:fo:J·D, 6): 82$=1'1W:f(H$0::M>, 20, 4>: 84$=82$ 
669? ['U=tHD:f(H$0'1>, 49, 6): [)4$=['1$ 
6?00 S$=LEFT:f([:o1$,2):Tt=MID:fCD1$,3, 1>:U$=f'll[:o$([:o1$,4,J):Ut=MIDS<DJ$,5,J) 
6?01 I.,IS=RIGHT$([)1$, 1): F.:ETURN 
6?02 IF CT:f="O")*(U$="0"> THEN Dl$=" "+W$+"/"+1_1$+", "+S$+" ":GOTO 6?08 
6?(13 IF T$="(1" THEN [)J:f=I..J$+1"1$+" .. ·""+1_1$+", "+t:$+" ":GOTO 6?(18 
6?1)4 IF I..J$="0" THEN Dl$=1,..1$+"/"+T$+1_1$+", "+:o;:f+" ":GOTO 6?1)8 
67[15 D1$=1)$+1.~1$+11 ..... 11+T$+U$+11 ~ II+S$+11 ll 

6?08 IF MID:fC82$,3,J)="O" THEN 82:f=LEFTS<82t.2>+": "+RIGHT$(82$,1)+" ":RETURN 
6?15 82:f=LEFH<82$, 2)+": "+RIGHHC82:f, 2>: F~ETURN 
6721 IF <T$= 11 (1' 1 ):t:(I..J$="[1") THEH Dl$=" "+l•.I$+".····"+U$+", "+S$: GOTO 6725 
6722 IF T$= 1'0 1

' THEN Dl$=li$+W$+''/''+U$+'', ''+S$:GOTO 6725 
6?23 IF U$="0" THEN D1$=W$+"/"+T:t+US+", "+St:GOTO 6?25 
6?24 Dl:t=I..J:f+I,.J$+" ··"+T$+1_1$+", "+t4 
6?25 IF ~11[40::82$, 3, 1 )="O" THEt·J 82$=LEFT:f(82:f, 2>+": "+F:IGHT$(82$, 1): F:ETURN 
6?2? 82:f=LEFT:f(82$, 2>+": "+RIGHT$ 0::82$, 2): RETUF:t·J 
t.:o:(n) IF I U=r·lW:f(H$, 2, 6) THEN Rtn·D=H$+8$+C$+[:•$: Fn·D=I: r·1=1'1+1 
6:o: 1(1 I= I +4: RETUF:t·J 
6830 J1=URL<LEFT:f(F$,2))*535680:J2=UHLO::MID:f(F$,3,2))*44640 
6850 J3=UHLO::MID:f(F$,5.2))*1440 
6855 E:f=MID:fCE$,4,4> 
6856 IF LEFT:fCE:t, 1 >=" " THEN E:t="0"+~1H40::Et, 2. 3) 
t.:o:60 J4='...1RULEFTHE$, 2>) +,60 
6:o:?O J5='...1HURIGHH ( E$, 2) >: Jt.=J1 +J2+J3+J 4+J5: F:ETURN 
6:o:90 H$ ( r·l) =H:f+E::t+C$+[4 
6895 F(f'l)=I:M=M+J:85=1:RETURN 
69(10 r·l=O: I =2: >> 1 : 84=0: 85=0 
6910 :<OFHJ #1. t!:t: RETUF:tl 



7040 XOPEN #I,NS 
7050 F <t·D =I 
7055 INPUT #I(Il,R$,8$,(:$,0$ 
7060 I F EOF ( # 1 l THEN f':ETUF:N 
7070 GOC,:I_IB 68(1[1: IF t·1=60 THHl 84=1: F:ETUF:tl 
7075 130TO 7(15(1 
7095 f':Et1 *'''* F'PEPRF:RTJ Ot·l ['RTH 
71€10 Et=Bt:FS=Dt:GOSUB 6830:J7=J6 
7110 XOPEN #I,Nt:INPUT #l(!l,S:JNPUT #1(2l,W$ 
7140 JF EOF(#I l THEN 722(1 
7145 HlPUT #I(S),I.,Jt,>;t,'.,.'$,Z$ 
7150 Et=i<t: F t=Z$: GOt:UB 6:o:3[1 
7160 T=S:.S=f:+4:PP!tH #!(!),.S 
7180 IF J7<J6 THHl 725(1 
7190 PF:INT #1(Sl,R$,B$,C$,D$ 
7200 CL OSE # 1 : PETUF~~l 
7220 PF:JNT 111 ( 1), 2: PF:JNT 111 (2), R$, 8$, C$, [•$: •30TO 720[1 
7250 PF:INT III(Sl,ld$,;<t,'/$,Z$:t:=.S-4:T=T-4 
7270 IF T<2 THEN 7190 
7280 HlPUT III(T), I..J$, ;.,;$,','$,Z$ 
7290 Et=:X:t: F t=Z$: GO.SU8 6830 
7300 IF J7<J6 THEN 7250 
7310 PJ<:ItH III(.Sl,R$,8$,(:$,[)$:GOTO 7200 
7320 X$=" "+::=:H:t OD: >\S=P IGHT$ Oo:t, 4 l: F:ETUF:N 
7350 81=R:3Cd1!D$(R$, 2, 1) l: B2=Rf;(:(~1W$(R$, .3, 1 ll: 83=R.SC<:t'1IDHR$, 4, 1 ll :RETLHl 
7500 Rt=I 1$+ I4$+ IS$+ I9$: B$=I6$+ I3$+J3$: C$=I 7$+ I8$: E•t=I2t+J 1 $+J2$: F:ETUPt·l 
7520 Z 1 =(1: I 4=Rt:C ( R6t l -48 
7530 IF I4>9 THEN I4=I4-7 
7540 I 4$=E$ ( I 4 l : F:ETUF:N 
7550 PPINT PIGHTt(I2$,2l;"'";MIDt<:I2$,3,2l: ", ";LEFT$(I2$,2l:F:ETURN 
7560 CUF::SOF: (1 ~ 16 
7563 FOP N=! TO 7: PPitH C,:PC(38l: t·lE>,:T tl: F.:ETUJ<:tl 
7590 PP!tH LEFT$03$, 2l;" : "; J<:IGHT$03$, 2l: F:ETUPtl 
7600 PRitiT 11 3 1) 1. 9 2) 3. 6 3) 3. 8 11 

7605 PRitH" 4l 7 Sl 14 6l 21" 
7610 PF:ItH" . 7:> 2:o: :3) 50 9l 144" 
7615 PPHlT" !Ol 4.32 11> 12(1(1 12l 23•30" 
7620 PF~ HlT" 13 l 57(1(1 14 l OTHEF.:.S" 
7625 PF.: ItH" Q:::;o BRt·le<" : GO.SUB 5460 
7630 PETUPN 
7650 FOF: N=O TO 60 
7655 H:i-(N)= 1111 

7660 t·lE>\T tl: PETUJ<:N 
7770 PF:HlT"Il"; :3PC(39l: PF:ItH"";: PETUPtl 
7800 I F U8= 1 THEt~ 8690 
7810 I F U9=(1 THEt·/ U9=U9+ 1 : GOW8 7875 
7820 PPHlT [)!$;" ";82$;" ";R2$;" ";R3$;" ":Cl$;" ";D2t:U9=U9+1 
7830 I F U9< = 15 THEtl F:ETUF.:tl 
7840 U9=0: F'PitH"Il• RE•\.IiltK:E TO THE t·lE>,:T (PPE:o:.S Rtl'/ KE'/ l" 
7t:50 GET Z$: I F Z:t= 11 

u THEN 785(1 
7860 PETUPtl 
7875 PF.: ItH "I' •• .SPEC I Fl C t:TRTJ Ot·I.S ( " ; 0$; " l ll" 
7880 PF:HlT"!l ORTE TH1E 8Rtl[• Et·1. QPR Q:o:L-tiO!l":PETUF':N 
7890 I F U:> 1 THEN 840[1 
7900 IF 1_19=(1 THEt·/ U9=U9+1: GO:o:U8 7930 
7910 PPINT Rl$:01$:" ":R2t:• ":R3$:" ";C2t:• ";R4$:U9=U9+1 
7'320 GOTO 783(1 
7930 PF~ItH"l' • PF:IFI>\-BR:o:m LI .ST ( ";Z$:" lil" 
7940 PPINT"CRLL SIGt-1 ORTE BRt~[' Et1. OTH O:o:L -F.:!l": F:ETUPtl 
7950 IF U8=1 THEt·/ 8340 
79E·O IF U9=(1 THEt·/ U9=U9+1: GO:o:UB 7980 
7965 PPINT Rl$;" ":Dl$;" ";82$;" ";R2$;" ":R3$:U9=~3+1 
7970 GOTO 783(1 
7980 PPHIT"l' •• PJ<:IOD-BA::::ED LIC,:T ••ll" 
7990 I2$=U2t:PPINT TR8(8l:U1t:.SPC(3);"-":SPC(4l:U2t 
E:(110 PPHlT"IlCHLL C,:IGt·l ORTE TH1E 8RNC:• Et-1. !l": PETUPtl 
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:c:O~O IF 1_1:::~1 THEtl :::460 
:.:::o-::o IF u·~""'o THEt i u·~::::U':=t+ 1: (JCr:.uc: :~:o~.o 
:::040 F'F'ItiT Hl!:[•!!:" ":q:;r:' ":[·~f:' ":H4!:" ":CJf:I_I·O=I_I·~+l 
,_::(15(1 

:::or:.o 
::::07'0 
:_:a)80 
:.::09[1 
:::11:1(1 
::: 11[1 
:::1~0 

:::130 
:::140 
::::15(1 
:::: 1 .:.~~1 
:::170 
:::1:::o 
:::190 
:.::2[1(1 

:::21[1 
::::22(1 
:::23(1 
:::240 
8250 
:::260 
8280 
8282 
:::285 
8286 
8287 
8288 
8289 
829(1 
:3300 
t:315 
8316 
8317 
832(1 

:::326 
:::33(1 
834(1 
:::345 
8350 
.-,..,..C'C' o . .:,.._1...; 

8360 
84(10 
841(1 
:::430 
845~3 
:?.460 
847'(1 
:::480 
8485 
:::486 
8487 
8488 
8489 
:349(1 
:?.491 
85(1(1 
.-.11::'.-.11::' 
-=---•...:..·-· 
853(1 
:::540 
:::545 
8546 

(JOTO -;-":::30 
F'F:ItiT"t! + E:Hti[•-E:q·:.n• u·:.T ":O:t:" t·1H= E:Hti[.o" 
F'F:ItiT"!JCHLL ·:.JGti [•HTE E1·1. •:•::L -F· C•F:H!l": F:ETUF'ti 
IF U8=1 THEti 8550 
IF 1_19=0 THEti U9=U9+1:f30SU8 81~0 
F'F:ItiT Hl:t;[.oJ:t:" ":H~f;" ":H3$:" ":C~:t:" ":H4:t:U9=U9+1 
GOTO 7:::.30 
PF: IliT" t! •oF:H-BH:o.E[.o L I:::T • ": 0$.: " ·, !J" 
PF:ItiT"CHLL ·:.J1~tl [•HTE E:Ht·l[• Er-1. OTH C•·::L-F:!J":J<:ETUF:tl 
IF U8=1 THEti 8630 
IF U9=0 THEt i I_I·~=U'3+ 1: Go:::UB :::1 :::o 
F'F: HIT H 1:t; " "; [:• 1 :t: " "; H~$: " ": H3$: " ": C 1:t :1_19=1_1'3+ 1 
r~OTO 7830 
F'F:ItH"t! +COM~1EtH-8HSE[:• LET o: ":[1$;" :•ll" 
PF: I tiT "CHLL :::I 1311 [:•HTE 8Ht1D Et·1. OF:Hil": RETURtl 
I F U8= 1 THEt i :::260 
I F U9=(1 THEt·l U9=U9+ 1 : I~OSUB S~413 
PRHIT Hl$;" ":Dl$;" ":82$:" ":H2$;" ":H3$;" ":H4$:1_19=U9+1 
GOTO 783(1 
PPitH"~ "; Ot: "ll" 
PF:ItH"CHLL :::JGt1 [>HTE TH1E 8Ht·l[:• E1·1. 0-·F:!J":PETUPN 
IF 1_19=0 130SU8 S300 
PRitH.-··'F' Rl$;" I ":Dl$:" I ":8~$:" I ":H2t: "I ":H3$; "I ":81$:" I ";Cl$:" I"; 
PPitH-'F' C2t: "I": D2t: "I"; H4f: "I"; [>3$;" I"; 83$: 1_19=1_19+1: ;;=~:+1 
I F ~1=\' THEt·l :::287 
IF U9<30 GOTO 8289 
PRHIT P"------'------'-----'------'----'---'-------'-------'-----'--"" 
PPitH.-··'F'" ~": 1_19=(<: F:ETUF:t·l 
PR I tH/P "------+-------11----+----+---+---+-----+-------l--"" 
PRJtH,·'F"' ": RETUPti 
GOSU8 S840:PRHIT·P" •• CONPLETE FILE LJ:::T ••!!:" 
GOSUB S85(1 
PF:ItH/P"----~---~------r--,----,-~-----,------,--"" 

F'Ritn/'F'"---.------.------
PRHIT-'F'"CRLL SIGN I [:•RTE ITH1E 18RN[:•IEN. IRSTI G!RR QTH 10/NO": 
PP rt-n .. ·'F'" F: I CONME. I f'H1RPKé:" 
PJ<:ItH-'F'"-----+----+---+--+--t--+----+----+-
PF: HIT. 'F"' " : F:ETUPN 
I F U9=0 GOé:U8 :'::350 
GOTO :::280 
GOSU8 :::840 
PJ<:Itn .. ··'F'" ++ PERIO[>-BRSE[> LI:::T +•": F·F:HIT··F'" 
GOTO 8315 
IF U9=0 GO~:U8 :::430 
GOTO 828€1 

(11;1_11$; ll - u;U2$; ")~" 

GOSU8 f:S40:PRHIT.-··F'" ++ F'REFJ>;-E:R:3E[:• LI'3T O::":Zt: ") ++!!:" 
GOTO :::315 
I F U'3=(1 GOSUE: :::500 
GOSUB 732(1 
F'J<:ItH.-··F' ~<:t:" I ":Rl$:" I ";[:•!$; "I ":B2:t: "I ";fl3$;" I ":E:1$;" I ";Cl$;" I"; 
PF:ItH-···P C:2:t:" I"; D2t:" I"; [:•3$:" I"; 83$: 1_19=1_19+1: :>;=X+1 
IF M=\' THEti S488 
IF U'3<30 GOTO 84'30 
F'PIIH·F'"---''---------"-------'-----'----'-------'-------'-----'--". 
PPIHT·'P" ~": U'3=(<= PETUPH 
PRI tiT/P"---11------+----+--+--t--t----+-----+--
PF:ItH.· F'" ": F:ETUPH 
GOSU8 SS40: F'F: I tH .· F'" ++ C!:::o 8Ht·l[> LI :O:T 0:: " ; 0$; " NHZ) ++~" : GOSU8 S850 
PF: HIT F·"----,r------,--------,-----,---,---,----r----.-­
F'F:ItiT- F'"-.----.-----
F'F:ItH.-P" tiOICRLL ·::IGtl I DRTE ITII'1E IH1.1F:STI C•F:R GITH 1": 
F'F: I tn F' "C! HO I COt-11·1E. I FH1RPf:S" 
F·F:ItH F·"--t-----+----+----+--+--1-----+----+--"" 



8547 
855[1 
E!5E.(1 
::::57[1 
.,:.._.,...::,. 
.-.e--:ol::' .;:; .. _, ...... , 
8576 
8577 

860(1 
8610 
8612 
8615 
::::620 
8622 
:3623 
8630 
8635 
:3E40 
8645 
:::646 
8647 
8648 
864'3 
:::650 
:::651 
:::660 
:::670 
:3672 
8675 
8676 
8677 
8678 
:::690 
8695 
8700 
8705 
8706 
:3707 
:::71(1 
:::712 
:3713 
8714 
8725 
8727 
8?28 
.-.-:o-:rr: -=··· .j.._l 

8740 
:::741 
:::742 
875(1 
:::760 
::::::0(1 
88(15 
::::::1 (1 

::::820 

::::::40 
::;::.::5[1 
::;:::::t.o 

PF.:It-JT .. ·P"'-+---t-----": F.:ETUF.ll 
I F 1_19=0 GOSUE: :::600 
130SUB 732(1 
PPHJT .. ··P i<t:" I "Hll$;" I n:Dlt:" I ":E:2t: "I ":H2$:" I ";f:l.3$;" I ";E:l$; "I"; 
PF.:HJT .. ···p C2$;" I ":Co2$;" I ":f:l4:t:" I ";[,3$;" I ":E:3$: :F'PHJT .. ··P:U9=U9+1:i·>i<+l 
I F 1·1='/ THEt·! 8577 
I F U ":.I< 3~3 r30TO f:57'3 
PPIHT.·P"------"'---------"------'------'-----'--'---'"----' 
PPitJT .. ·P"---'--'----'------": U9=0: PETUPt·l 
PF.:It!T.·P"------,1-------+----+---+---+--1-----+----+ 
PP HJT .. · P" ": F.:ETUPH 
GO:::UE: t:840:PPHJT .. ·P" ++ C!Pf:I-E:f:I:::E[:o LI3T (";O$;") ++!!:":GOSUE: 8850 
PRitJT.·'P"-----,r-----,-----,----,----,--,----,-----.-"; 
PF.:It-JT .. ·P"---.---.-·---­
PPHJT.·P" t!OI CHLL :::IGtl I DRTE 
PPit-JT .. P"O PICOJ·U·JE. IF:H1RF.:f<S" 

C!TH 

PF.: HIT F"'----11-------t--~-t---+---t--1----+----+-"" 
PF.:Jt-JT. P"---.-+---+-----": PETURt·J 
I F U9=0 GO:::UE: 8660 
GOSUE: 73.20 
PRHJT .. ··P \•::t: "I ":Rl$;" I ";[:•1$;" I ":E:2t: "I ":f:l2$:" I ":R3$;" I ";E:l$;" I ":Cl$: 
PF:INT.···P" I"; C2$;" I"; D2t: "I"; R4t: "I"; E:3t: U9=U9+1: :··~=i<+l 
I F '/=1'1 THEt:! t:648 
I F U ":.I< 30 13(1TO 8E.50 
PF.:ItJT.··P"--'---------"-----'--"---'--~--'------'----'"-­

PF.: HJT.··P "---'----'---'------!!:": U9=(1: F.:ETURt·J 
PR!tiT P"------11--------+----+-~-t----+---+----1-----+--" • 
PF.:JtJT.p" ":RETURtl 
GOSUE: 8840: PR ItH P" ++ COJ·11'1Et!T -E:f:l:::m LI ST ( " ; 0$; " ) ++!!:" : G0:3UE: 8850 
PF.: HIT P"-----,r-----,-----,.---;--,---,--.,-----,----,---"; 
PF.:JtJT. P"-----,r---,-------
PR I tH .. F'" t!OI CHLL :3 I GN I [:•RTE IT HlE I E:R~ID I Ei'l. I R::::T I C!RR C!TH"; 
PRit-JT .. · P" I C!/t·JO PI F.H1RF.:K:3" 
PR HIT P "---t-------1~----t---;---t---+--+---t-------t--"; 
PF.: I t-JT .. ··P "----11----,--1------": F.:ETUF.ll 
IF U9=0 GOSUE: 8725 
GOSUB 7320 
PRitiT/P ?•::t; "I"; Dl$;" I"; E:2t:" I"; H2t: "I"; R3$: "I"; Bl$;" I"; 
PRINT.···P Cl$;" I"; C2$; "I"; D2t:" I"; R4t; "I"; C•3t: "I"; 83$: U9=U9+1: X=i·~+l 
IF '/=1'1 GOTO 87HJ 
IF U9<30 THEH 8713 0 
PRit-JT .. ·P" -
PRHJT .. ···p "-'----'-------": U9=•J: RETURt·J 
PF.:IHT ··P"--t--~'--+---f--t--f---t-----1----f---+"; 
PRHJT .. "P" ": RETUF.:fl 
GOSUB 884(1:PRJtJT .. ··;f" ++ C!SO [:•RTH FOF.: ";O$;" STHTIOH ++[!;":i30SUB 8850 
PF.:HJT .. ··P" "; 
F'F.:HIT·· P"---.---.-------
PF.:It-JT .. P" tJO I [:•I'HE I TII·JE I Bf:lt·J[:o I Hl. I RST I C!RR I 1nH IC! . ...-HO Rl"; 
PF.:ItJT .. · P"COJ·U·1E. I F.:EJ1RF:f•S" 
PF: ItJT .. · P "----1'------t----t---+--t--1-----'---1----t---. 
PRJtJT.· P" ": RETUF.:t·J 
PRitJT .. ·P:PRHJT.····p:pF:HIT·P THB(60:o: "t• EtW t•" 
PF.:It-JT"!lllll!lll!l!lll!l": F.:ETURt·J 
:::t=LEFTH I 2$, 2): Tt=J·JW$ ( I2$, 3, 1): Ut=IH[,$( I2$, 4, 1): ')$=i'1I[J$( I2$, 5, 1) 
\o.lt=RIGHT$( I2$, 1) 
IF (J$=''0'')*(U$=''0'') THEN 01$='' ''+W$+''/''+U$+'', ''+S$+'' '':GOTO 8835 
IF T$="0" THEt·l 01$=1.)$+1.•.1$+" ,..."+U$+"~ "+:::;$+" ": GOTO 8835 
IF U$=''0'' THEN 01$=W$+''/''+T$+U$+'', ''+W$+'' '':GOTO 8835 
Ol$=1)$+1.o.I$+ ... ,..."+T$+U$+", "+S$+" " 
PF.:It-JT Ol$: RETURtl 
F'F.:ItiT"!!:": PF:ItH·P"Gl": PF: HIT P: F·F:It!T P: PF.:Jt-JT.p: F'F.:It!T·'F'"!l": F.:ETUF.:tl 
PRIHT...-P THE:(70);"P- ":Pl:"~":Pl=Pl+l:RETURH 
F'F: HIT"!!:": CUR:::OI? 1 ;". 10: F·F: ItH "E ll [•": CUF":.oF: O. 2c.: EtJ[:• 
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--Hop, Step, Jump from a heavy stock book -~ 
(INVENTORY GONTROL PROGRAM) : 

Now, we wonder how the stock book is being updated by those who 

run their own business or srnall company. Using pen and paper? You have 

to take aut a heavy stock book to look for a transaction item every time a 

transaction i s do ne and adj u st the number of inventory and its value, so far 

as inventory control i s concerned. 

Why don't you give a rest to pen and paper for the time being, even if 

you are an expert ? lnstead, let us try a computer with floppy disks and 
printer. Here, we provide you with a computer-controlled inventory 

control program for your own use. All inventory data is stored in this 

floppy diskette. And, you can take aut any data at any time you want. 
Use of the printer allows you to prepare an inventory list automatically. 

This will enable you to register stock data as many as 1000 items at the 
most. 

Before running the program 

_______ _____j 

Just one word before running this program. Prepare one extra diskette for storing data. This extra diskette 

must be loaded in the dnve unit assigned for present OIR execution. As soon as the extra diskette is at hand, lt 1s 

now ready to run the program. This program, however, never be interrupted by using the BREAK key. 

Date entry and job list 

I mmediately after commencement of program execution, the disk 
drive unit is used for initializing the computer. Then, input guidance is 
developed on the CRT ca ll ing for the input of the date (Photo 1 ). 

First, enter "80" if the year is 1980, "1" for January, and "19" for the 

present day. When the date entry is over, a message is displayed on the 

CRT screen (Photo 2). This information shows the contents of the 
inventory management programs, which i s cal led a job list. E1ght kinds of 
job are prepared for inventory management, each one having different 

type of job. 

Now, look at the CRT screen, the cursor is flickering at the lower side 

of the screen, asking you which job you wish to select. Pick up one with 
its job number, as there are jobs from Job 1 to Job 8. lf Job 5 is to be 
assigned, depress the key "5." As a detailed flow of the job will be 
discussed step by step, understand it while executing the program by 

yourself. 

fHtHH INVENTORY c""ONTROL ........ .. 

WHHT T..,E [MTE T IMť-. 

[ •EH~: " 
[ ~ i TH ~ 

' [... . ~ ~ 

Photo 1 



JOB 1: Preparation of the stock book 
ln order to release you from the heavy stock book, you have to exert a little bit of labour. We are going to 

transfer the inventory data from the stock book into the diskette. lt is mandatory to execute the Job 1 before 
utilizing this program. Now, hit the key "1" to select the program. 

Don't omit the file name 

Photo 3 shows that the Job 1 is now under way. You can use 10 files 

from the Group A to J. Up to 100 item s can be registered per group. 
The flickering cursor indicates that the computer is awaiting your key 

entry. lf Group A is to be picked, depress the key "A." However, the 
computer will request through the CRT screen "INPUT A Fl LE NAME 

OF GROUP A," if you are to use that group for the first time. So, make 

an entry of the file name up to 16 characters. Once the file name has been 
input, this process is then omitted. 

P [P] for print mode, and code generation by the computer 

Now, the CRT screen goes to change display instruction (Photo 4). At 

this stage, you must select the print mode, whether the data to be entered 
next is to be printed out or not. Notation "P [Pl" shows the print mode 
and "P [X]" shows the non-print mode. Oepressing the key "P" while 

"P [Pl" is shown, it changes to "P [X]" and vice versa. However, 

depression of any other key causes no function at all. 

As soon as the print mode i s selected, a 4 digits are shown in column 1, 
which is the merchandize code allocated particularly for that one items. 
The first digit of the code corresponds with the group the merchandize 

belongs, Group A to "0," Group Bto "1," and so on. The remainder of 
the code represents the item number in the group, ranging from ''001" to 
"100." 

lnput; successive merchandize data entry, "$"for the total 
From h'ere on you will have to exert a little bit of effort. Successive key 

entry has to be carried out. Total 6 items have to be filled in for each 

item of merchandize; CODE (merchandize code), MODEL (model name), 

NAME (merchandize namel, PIECES (number ol stock), PRICE (unit 
price), and AMOUNT (total value); each one having digit limit, 4, 8, 8, 12, 

12, and 16 digits. This digital ca paci ty must be observed as absolute. Now, 
try to enter the data step by step. 

Photo 5 shows the contents of the merchandize code "0003" with the 
model name of "RG-2800", merchandize name "CASSETTE", inventory 

number "1500" and unit price "48", except the total column showing 

abnormal "$," seemingly an input error. 

$ = (inventory number) x (unit price) Photo 5 

Thaťs it. lt i s a multiplying symbol for the inventory number and the un1t price. U s ing this means brings aut 

the result up to 16 digits. Of course, vou can calculate the result by yourself. But, avoid using exponential and 
formula for the numerical input. No guaranee will be made. Overflow beyond 17 digits by"$" is not accepted by 
the computer. 

"---+"for cancel, and to repeat if nothing has been do ne 

lmmediately after the entry of data for one item of merchandize, the data i s then stored in the disk. And, if 

the print mode i s assigned, the contents of the data is printed on the printer. Then, the CFlT screen restores the 
display condition to Photo 4. The printing mode retains the previous state. Further," -~ "input is effective at a ll 
key entries to return to the top of the Job 1. 
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JOB 2: ls there any error in data entry? 
Now, you seem k1nd of tried of continuous key input at the Job 1. But, are you sure all the data was ínput 

correctly ? 
You woulďt say "Ah" after storing the data in the disk. You wouldn't be able to correct disk data w1th a 

penci 1, wou Id vou ? 
Well, anyone can make mistake. Don't worry, you can make correction 1n easily manner with Job 2. Now, hit 

the key "2" at JOB LIST. 

"1": Correction by merchandize code 
At the computer i s ready for your key input, depress the key "1" when 

you know the merchandize code of the merchandize to be corrected. 
(Depression of the key "L" causes a jump to the JOB LIST.) Now, enter 4 

digits of merchandize code. 
ln Photo 6, the merchandize code i s "0003," imply1ng to ta ke aut the 

3th merchandize in the Group A from the disk contents. Depression of the 

"CR" key causes the computer to take it aut on the spot. This means is 

the most effective as it takes aut the desired data without looking it up. 

"2": Correction by model name 
The data can be retrieved by the model name, as well. Depress the key 

"2" for this operation. Next, indicate which group is to be selected. lf it is 

Group A, depress the key "A." As the computer successively asks for the 

model name, enter the data within 8 characters. 
ln the case of Photo 7, it shows that the merchandize of which name is 

"RG-2800" of the Group A 1s to be taken out . 

.. 2" through "6": Correction items 
When the data is taken out after the code ar model name designation, 

the CRT displays the information as in Photo 8. Now, vou must be ready 
to correct relevant data. Key assignment ranging from "2" to "6" 

corresponds with the model name, merchandize name, inventory number, 
unit price, and total value. 

lf the model name is to be correct, depress the key "2." As the cursor 
appears in the model name column, enter correct information and depress 

the "CR" key. The "$" key is operative at the total column. You must 
note that it is not allowed to change the merchandize code. ln Photo 8 is 

shown the correction procedure for inventory number. 

"F" for changing the file name, and "M" for the completion of correction 
operation 

Even after the complet1on of correct1ons, the cursor stays flickering at 

the upper corner of the screen, awa1ting for further correction allowing 

successive correction, among which is included file name correction. 
Depression of the key "F" allows the file name to be corrected within 16 

characters. However, the file name already assigned to another file can not 
be u sed again. lt will rejected by the computer as an error. 

When all corrections are done, depress the key "M," which will enter 

the corrected information into the relevant data storage. But, with respect 

to the file name, it will be corrected right after the entry of the corrected 

data. 
ln Photo 9 is shown the state that the file name "SHARP" is changed 

to "SHARP CASSETTE." 

Photo 9 



C [C) for continuous retrieval mode 
lf successive data i s to be read upon com pleti ng correction of the 

currently displayed data, depression of the key "C" will enable you to 
take out the successive data on the, display. The initial state "C [X]" will 
be changed to "C [C]" when the key "C" i s depressed. The indication "C 
[X] i s that the computer i s aut of the continuous retrieval mode. 

The indication "P [ ] " also shows the print mode in the same 
manner as in the Job 1 and alteration of the printing mode i s achieved by 
the depression of the key "P." The printing mode can be changed any time 
when the cursor is flickering. Photo 10 shows when both the printing 
mode and the continuous retrieval mode are on. 

"D" for deletion 
When the contents of an item of merchandize has become unnecessary, 

depression of the key "O" causes the display "DE LETE." as in Photo 11 

along with appearance of the cursor for the guidance of input items to be 
deleted. Deletion must be commanded with a positive integer. 

As the displayed code is "0003" and the number of deletion is "5" in 
Photo 11, it means to delete merchandize items having the code from 

"0003" to "0007 ." lf the number of deletion i s "1 ," on ly the item of 
merchandize having the code "0003" i s deleted. 

ln a ll key-in points of the Job 2, the cancel key "---+" i s also effective 
and depression of the key causes a return to the initial step. 

JOB 3: lnlormer Photo 11 

Because there are 10 groups of files, you are not confused about file names, are you ? Do you stili remeber 
which file has been given to what group and how many items of merchandize registered in that file? 

What gives clear recognition of a ll file registration i s Job 3. So, hit key "3" in the JOB LIST. 

Photo 12 exhibits an example. The Group A is given with the file name 
"SHARP CASSETTE," comprising 11 registered merchandize items, and 
the Group B was given with the file name "LONDON" comprising 1 
registered merchandize items. Symbols "*" and "***" after 
express that the respective file name i s in registration or that the 1 
file is in tuli occupation with the complete file name registration. Because 
of this, there may be a registered file without item registration even if the 
file name has been registered. Those which are blank in the file name 
column are not registered yet. 

lt will be possible to jump from this Job to another Job. ln such a case, 
the des"1red Job has to be indicated by the job number. lf it were to ju 
to the Job 1, depression of the key "1" will make it jump to Job 1. 
course, depression of the key "L" ca u ses a jump to the JOB LIST. 
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JOB 4: Bookkeeping 
Assume that we have accepted shipment of 100 cassettes and sald aut 10 car cassettes. Well, we have to update 

the stock book now. Ma ke a correction w1th Job 2? No, you don't. There is a job specifically arranged for that 
purpose. Job 4 i s the one. So, leť s hit the key "4" at the JOB LIST. 

Take a good look at Photo 13. We have seen that before somewhere in 
this text. Right, it is the one that appeared at Job 2. Though this you 
must designate the merchandize by the code or the model name in order 
to fetch the data from the disk. lf you have forgotten the procedure, you 
have to refer to that section describing Job 2. 

When the desired information i s on the CRT screen, it looks someth1ng 
like Photo 14. lndicat1ons "P [ ] "and "C [ ] "are also shown on the 
screen as in Job 2, indicating the given printing mode and continuous 
retrieval mode. But, you have to make selection of each mode before 
executing transaction. 

'T' for incoming stock 
When the key "I" is depressed while the cursor is flickenng 1n the left 

upper corner of the screen, 1t will become ready for accepting data for 
incoming transaction (Photo 14). Those which indicated with asterisk in 
columns, 4, 5, and 6, are the data presently stored in the disk. lncoming 
transaction data have to be entered in the columns indicated with "1." 
lnput capacity 1s the same as in Job 1. 

lf the unit price of the incoming merchandize 1s the same as the 
previous unit price, you can use"*" for the un1t price (see Photo 14). As 
for the total amount of the incoming merchandize, it will be much more 

effective to use "$," if it is "(number of incoming merchand1ze) x (unit 

price of incoming merchand1ze)." Photo 14 shows that 100 units of the 
cassette named "RG-2200" are received w1th the un1t price of 48. 

"O" for outgoing stock 
ln the case of outgoing stock, the key "O" is used. Sequence of key 

input i s the same except the data i s related to shipment. Photo 15 shows 
how the data for outgoing transactions are entered. lt shows that 10 units 
of the car radio cal led "AR-94 7" are shipped out with a unit price of 43. 

When a ll the data is entered, number of incoming transaction i s added 
to the ba Iance as well as adding to the total, to be stored 1n the disk, in the 
case of incoming stock. ln the case of outgoing transaction, new ba Iance of 
the stoe k number and total are calculated and stored in the disk. 

Photo 13 

Photo 14 

Photo 15 

Only the new transactions are printed on the printer. When the successive data is read in the continuous 
retrieval mode, both the printing mode and the continous retrieval mode hold the previous state. Even in this job, 
it is possible to use the "---+ "key during all key entries, which causes a return to the top of Job 4. 



JOB 5: Summarizing the disk data 
Even if much labour has been exerted 1n making entry of data, it is not possible to see what has been written 

in a floppy disk. We wonder if the data i s contained in such a thin disk. 
Let Job 5 ta ke care of looking into the contents of the disk. So, hit key "5" at the JOB LIST. 

"A": Fulllist 
When Job 5 is selected, the CRT screen turns into the state shown in 

Photo 16. First of all, the name of the desired group has to be indicated. lf 

it is the group F, depress the key "F." Then, the computer will come to 
ask whether you wish the entire list or a partial list. lf you want to see a ll 

of merchandizes registered in the group, depress the key "A." Then, the 
computer will start reading data from the disk and print it aut on the 

pnnter one after another. 

ln Photo 16 is designated the Group A and so instructed to list all the 
contents of the respective file. An example of output is shown in the table 

below. Numerals are separated by comma at each 3 digits and the grand 

total is shown in the last colume. 

I H'---'Et-~TOP'·,·' 

Photo 16 

< (3r;;:()I~IF" R > SRMPLE CRTRLOGUE 10-JUL. 80 

C()DEI ~10C•EL HHt·1E I F"IECE'c• i UtHT F'F'!CE I A~10UtH 

(1(1(11 AA-:30fe C:01·1PUTEF' t .. 500 198· €1[1[1 297' 000 ~ (1(1(1 

0(1(12 AA-::lOFC• FLOPF'',' t. 250 .:-·~:::, oeu:-. 372' 50(1' 000 
0003 AA-t:t1F[:Of•.: E-FLOF'F''/ 1 .. ::so 325,000 406,250,000 
0004 AA-t:t1F'3 F'F:ItHEF: 25. (1(1(1 168, (nJO 4.200,000,000 
0005 RR-80!/0 j.(l BO>< 3:?,(1[1(1 29,800 953,600,000 
(1(1(16 RR-80FIO FIO-C:AFD 540 -· '000 14.580.000 
(1(1(17 AR-80F~1[> ~1. [>! :ó:f< 500 1(1, 000 5.000.000 
0008 RR-80F15 F-C:RBLE 540 4 .. 300 2.32:.:.000 
0009 RR80T20 ~1. LRHG. .2,(1(1(1 6,(100 12,000, (1(10 
0010 RR-80TU S.PF:O. :.:_:, (1(1~3 :"0,000 40.000,000 
0011 RR-80FBD B. [>J":KET 3.000 2 .. 400 7.200,000 
(1012 RR-8•JT RF'F'. HlPE 6,(1(1(1 3,000 18.000.000 
0013 >::><-73(1 FR;< 10 72(1,(1(1(1 7.200.000 
0(114 ~<~<-810 FAX 15 :::9:.::, (1(1(1 13.470.000 
0015 ~:>~-205 FRX ...:··-· 238.000 8.330.000 
0016 XX-740 FAX 15 495, (1(1(1 7,425,000 
0017 ~<>~-725 FR)\ 10 54t., 000 5.460.000 
0018 22-5100 C:RL. 2,(1(nJ 16,800 33.600,000 
(1019 ZZ-5101 C:RL. 2,500 13.800 34, 500' (100 
0020 ZZ-8245 C:RL. 15,(1(1(1 10,800 162,000.000 
0021 MM-1111 UlL. 1 ,50(1 29.800 44,700,000 
0022 MM-999 CRL. 5,000 15.600 78.000.000 
(1023 MM-727 C:RL. 10,(1(1(1 59,800 598,000,000 

TOTRL R~10UtH ? .. 321.137,000 

133 



134 

"P": Specifying listing range 

When the contents of a group i s to be seen partially, the key "P" mu st 
be used. Oepress1on of the key cause s the computer to ask where to begin 

(FROM) and end (TO). They have to be responded by a 4-digit code. What 
is to be cared for is that the 1st digit of the code be corresponding with 
the particular group code. lf it is the Group A, the 1st digit of the code 
must be "0." 

Photo 17 exhibits that the inventory list is requested for the 
merchandize number start ing from "0003" to "0005" of the Group A. So, 
the merchandize numbers starting from "0003" and ending "0005" are 
listed, out of the table shown in the previous page. The cancel key" ...... " i s 

also effective at this job. 

I t-~'---'Et-~TOF:'·,·' LIST 

<:GF:OLIP R> SRMPLE CRTRLOGLIE 10-JUL. 

CODE MO[.>EL t·mME P!ECES UtHT Pl': ICE RMOUtn 
0003 RR-80FDK E-FLOPP'i 1.· 250 325,000 406,250,000 
0004 RR-80P3 F·F:It-HER 25,(10(1 168, 00(1 

0005 RR-80!-"0 r.·o BO>:: 32.000 29~80[1 953,600.000 

TO TRL Rt10LINT 5. 559.850. (100 

JOB 6: Code-model reference 
ln Job 2 and Job 4, it had been more effective to use code reference method in reading a desired merchandize 

item on to the screen. For this purpose, Job 6 i s employed. The Job 6 will provide a reference table composed of 

the model name and code. So, hit the key "6" at the JOB LIST. 
When this job is selected, the display indicates the information as in 

Photo 18. What has to be done at this stage is to designate the desired 

group code. 
As soon as the group i s selected, a ll model names and their merchandize 

codes registered in the disk are printed aut on the printer. 
With Photo 18 the Group A is selected. lts example is exhibited below. 

Photo 18 

CODE-MODEL F:EFEF:ENCE TRBLE 

<GROLIP R:> SRt-lPLE CRTRLOGUE 10- _TUL. 80 

CODE MOL>EL COL)E MO[>EL CODE MO[>EL CODE M(I[>EL 
0001 RR-80f: 0002 RR-80Fr> 0003 RR-80F[W (1004 RR-80P3 
0005 I'IR-80! · o (1(1(16 Rl'l-8(1F!O 000? Hi'l-80FMD 0008 I'IR-80F15 
0009 HH8t1T20 0010 I=IH-E:OTU 0~~111 HH-80FBD 0012 I'IR-80T 
(1013 :·<j<-730 [1014 i<f :-:::1 ~~1 (1015 ~<)<-205 0016 )<X-740 

[101? ~<>~-7::5 001B 22:-51 [1(1 001'~ ZZ-5101 0~32(1 ZZ-8245 
OCC1 t·1t·1-!111 o o-=:-=: ~1t·1-9'3'? 0023 ~1~1-727 



JOB 7: Are there any unnecessary liles? 
Are there any fil es that are no more necessary? Job 7 i s assigned for the deletion of a file. So, hit the key "7" 

at the JOB LIST. 
You can designate the group to be deleted in the state of Photo 19. lf 

Group Ci s to be deleted, just depress the key "C." 
Photo 19 shows when deletion is carried aut for the Group H. ln this 

case, it is essential to depress the ke'y with care, otherwise you may be 

destroying necessary file contents, wasting all the labour you have exerted 
in Job 1. 

lt i s recommended to cancel such a file name that has been registered in 
Job 3 without the contents. Job 7 will do this for you. 

JOB 8: Good night for the job 
With this job you will be cl os ing the day's work. Hit the key "8" at the JOB LIST. 

With this job the program execution is terminated, but the data 
necessary for tomorrow's work is kept stored in the disk. Nothing extra 
should be do ne by you, just good night to both the computer and you. 

lt might sound funny to talk of the first thing at the last stage, but 
remember that the disk usedat the termination of the Job 8 has to be u sed 
again at the beginning of the next program execution, except the very first 
t1me the program i s run for the first time. 

When O IR i s executed, it becomes apparent that there i s an 
extraordinary file named "INITIAL SET" ether than you have generated 
(Photo 21). lt was made by the computer itself, containing the data 
showi ng the registration status of each file. 

* About the item deletion in the Job 2 

Photo 21 

Assume now that the merchandize items were registered from "0001" to "0010" for the Group A first time, 
but deletion was made to the merchandize code "0003" and "0007" at the Job 2. ln such a case that additional 
merchandize IS to be registered 1n that file next time, the merchandize code "0003" will be assigned to the 
merchandize first applied, and "0007" to the next o ne, then numbers after "0011" will be assigned to successive 
merchand1ze item s. ln other words, any additional data will replace the deleted location in the first place before 

assigning a new code. 
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Error message 
When anyth1ng illogical is found by the computer, attention is called for by means of the buzzer alarm ar 

outputting an error message on the CRT screen. Typical error and its warning method are shown below. 

(1) Buzzer only 

Specific key operation 

Entry of the model name or merchandize 
name (during registration or correction) 

Entry of number of stock 
(incoming and outcoming) 

Entry of unit price 

Entry of the total amount 

Entry of file name 

o Depression of key oth er than specified. 
~~~~-

o Exceeded 8 digits. 

o Exeeded 12 digits. 
o 
o 

Existence of character other than numerical figure. 

merchandizes exceeded the number Number of outgoing 

of stock. 
- --~ 

O Exceeded 12 digits. 
O Existence of character 

------

O Data entry or arithme 

O Existence of character other than numerical figure. 
-------~ ~- ~ 

O Already existing file n 
-

ame i s put into u_se_. ___ ~ 

(2) Display of an error message on the CRT screen together with buzzer alarm 

O DON'T USE! ! The file name used for another file is used again. 

O NO FILE ! ! ............. The specified group is not registered as a file yet. 

O NO DATA I I ... No data is available. 
O NO MODEL! I 
0 CODE OF OTHER FILE!! 

O GROUP A IS FILL!! 
ANOTHER GROUP, PLEASE I I 

(3) Special error message 

... The specified model name i s not in existence. 

... The code number used i s for another group. 

.. Chaose another group as the Group A is fu ll. 

When any of the following error is indicated, depress any opted key after performing appropriate disposition. 
This will cause the program to restore. 

O UNCONNECTED PRINTER ! ! ~ ...... The printer is not unconnected. 
0 TROUBLED PRINTER!! 
O PAPER EMPTY! ! 
O UNCONNECTED FLOPPY I! 
0 UNINITIALIZED DISKETTE ! ! 
O CAN'T DISPOSE ! ! . ~ ~ 

JOB LIST IS EXECUTED. 

...... Trouble with the printer 

. Printer paper had run out. 

. The diskette drive unit is isolated from the system. 

Diskette not initialized. 

... The computer has encountered an illogical condition and 

return to the JOB LIST. 
(No guarantee i s provided for this case.) 



Main variables used in program. 
Main variables which will be necessary for the interpretation of the program are shown below. They may be 

changed according to your need. 

1) Variables common to each job 

Variable Description 

F$( I File name to each group. "F$(1 )" stands for a file of Group A. 
-~ 

lM$( I ltems in a merchandize code such as CODE, MODEL, PlECE, etc. 
I-- ·~·--

D$( I Data of each item, corresponding with lM$ ( I. 

K( I Number of registrations in a group. 
-----c-·-

G$, G Designation of a group. G$ = "A" designates the Group A, G = 1 the Group A. 
-·--

CP Printing mode. CP= 1 stands for printer output. 
--

CZ Continuous retrieval mode. CZ== 1 stands for continuous retrieval. 

PR To be used for print processing at the time of concelling. 

JT I I Maximum number of characters in each item. 

2) Variables for the arithmetical routine 

Variable Description 

~D_$--13_1 ______ }-_S_t_ri_ng~o_l~operand. ___________________________________________________ ~ 
D$ 141 St ring ol operator. 

------+---------------
~D_$ __ 15_1 ______ +---_s __ t_ri_ng ol arithmetical result. 

ML Operationa1 mode: ML'= O for multiplication, ML== 1 for addition, ML== 2 for subtraction. 

r-W--, W--W------+--,-'W_W __ "_n_o-tation numerical expression. WW = 10w 

f-M __ , _N ______ -+ __ N __ umber of digits of two figures in decim~a __ l_no_t_a_ti_o_n_. -----------------------------1 

~M __ M_:_'_N __ N ____ +-_C_o_r_r_esponds with the number of digits in "WW" numerical notation. 

A ( ) Stores figures in each digit when the operand i s expressed in the WW numerical notation. 

8 ( ) Stores figures in each digit when the operator i s expressed in the WW numerical notation. 
-----

c ( ) Stores the arithmetical result of numbers in each digit which i s expressed in WW numerical 
notation. 

----

C$1 String ol CI I alter string conversion. C$ I I= STR$(C I ll 

3) Basic data configuration of the disk (random data file by XOPEN) 

Data registration of one merchandize item 

5N4 

5N-3 

5N-2 

5N-1 

5N 

1 2 3 4 56 7 8 910111213141516 

Code No. I Model name I Not used 

Merchandize name I Not used 

Number of stoe k I Not used 

Unit price J Not used 

Total amount 

Deletion of merchandize item 

1 2 3 4 56 7 8 910111213141516 

5N4 f*! Datatobedeteted / Notused ! 
*: Means de let ion data 
Deletion data= (lower 3 digits of the deletion item following 

this merchandize item) + (two spaces) 

+ (lower 3 digits of the deletion item preceding 
this merchandize item) 
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To calculate extraordinary large number 
Computers can compute large number of operand with large number of operator in a simple manner, but its 

result 1s rounded with BASIC when effective figure exceeds beyond 8 digits. 

71234 6 89*987654321 
2 1 9 3 2 6 3 E + 1 8 

This causes trouble so far a s stock inventory i s concerned. Therefore, a special arithmetical rout i ne i s provided 

for allowing addition, substraction, and multiplication up to 16 digits. So, leťs make a quick explanation how 

the exact result is obtained up to 16 digits. 

Multiplication by thousand notation system 
lf there is a possibility of causing overflow in a single computational procedure in the case of multiplication, 

the operator and the operand are disassembled in to several numbers so as to compute each operation separately. 

Considering the thousand notation system, a number li ke 12345678 can be expressed as follows: 

(12345678)10 ~ 12 X (103 ) 2 + 345 X (103 ) l + 678 X (103
)
0 

= (aoat a2 lt ooo 
ao ~ (121J 0, a1 ~ (345) 10 , a2 ~ (678) 10 

ln this manner it can be expressed as a 3 digits of the thousand notation. And, each d1git is arranged in the 

thousand notatíon (0"-999) can equal with that of the decimal notation when they are arranged in order. When 

two numbers (A= (a 0 a 1 a2 )1000 , and B = (b0 b 1 b 2 )1000 ) are multiplied in the form of thousand notation by 

utilizing this nature, the following development can be seen: 

A x B= (a 0 a 1 a2 ) 10 oo x (bobtb2ltooo 
(a 0 x b0 I x ( 1 0 3 ) 4 

+ (a 0 x b 1 +a 1 x b0 ) x (103) 3 

+ (aoxh2+a1 xb 1 +a2 xbo)x(10 3 )2 

+ (a 1 xb2 +a2 xb 1 )x(103 )1 

+ (a 2 X b2 ) X (103 )0 

C0 x (10') 4 +C 1 x (10'1' + C2 x(10'1' +C 3 x (10') 1 +C4 x (10'1" 

ln this way of multiplication, the number each digit in the thousand notation can be obtained by the multi· 

plication of two 3-digít numbers and the summary of that product. As it is the multiplication in decima I system 

by 3 digíts each, its result never exeeds 8 digits, so as to effectively utilize the computational capacity of the 

computer. Since the summary of the products can not exceeds 8 digits, the sum of digits of two numbers in the 

decimal notation must be within 100. 

Here, there is a need for more processing. Adjustment has to be done since the number of each digit must be 

within 999 in the thousand notation system. For instance, c4 in the above expression i s to be (56088) I o, it 

mu st be C4 ~ 088. 

c4 ~ (56110 x (10 3 1' + (088) 1 0 x ( 1 O-' )0 ~ Carry over treatment 

--=::::: ~ c, ~c, +56 C4 ~ 008 

This procedure is applied to each digit. That is, the number in each digit is divided by 1000 and its quotient is 

added to the number in higher order and its remainder is taken for the number in its digít. lt should never be 

expressed as C4 = 88, because a number in each order must be one of 3 digits, except the number in highest order. 

e.x. O~ 000 5 ~ 005, 58 ~ 058 

To unity the d1vided number, they must be handled by str ing treatment. You know, a string does not overflow 

unless it exceeds 256 digits. 



Mill ion notation system is used for addition and subtraction 

Although the thousand notation system is used for the multiplication, 106 notation system is here used (it 
may be 10

7 
notation system). Basic concept is the same as for multiplication. Two numbers are converted into 

10
6 

notation to be divided into 6 digits each of numbers, so as to compute by each digit. For instance, when A= 
199999999991 1 0 i s to be subtracted by B ~ 133339911111 10 , the following process 

A - B ~ I 199991, o X 1106 11 + 19999991, o X 110610 J - I 133331, o X I 1 0'1' + 19911111, o X 11 0'10 J 
~ l199991to- l3333lrol x 1106 11 + 119999991 10 - l991111itol x l10'1o 
~ l6666lto X 1106 11 + 10088881 X 1106 1° 
~ 6666008888 

Addition and subtraction in 106 notation system never exceeds 8 digits of effective number and thus allows you 
to utilize the arithmetic capacity of the computer. Next, as it is handled with the carry over treatment for the 
multiplication, it will execute borrowing for subtraction and carrying for addition. lt must be adjusted to a 
number of 6 digits, except the number in highest order. 

In the actual program 

The statement numbers 9000 through 9890 are the subroutine for the three operations. Using this subroutine 
may allow you to perform many applications. Before the execution of this subroutine, it will be necessary to 
substitute two ope rating numbers into 0$ (3) and 0$ (4) as numerical strings and command ML= O is u sed for 
multiplication, ML= 1 for addition and ML= 2 for subtraction. When GOSUB 9000, RETURN is executed, its 

result will be registered in 0$ (5) a s numerical string. 

You will be able to grasp the flow of the program if you look at the flowchart given in page 147. Array 
variables, A ( ), B ( ), C ( ), C$ ( ), are u sed as work variables in the operation. To each element of the 

array variables, A I I and B I I, those which the numerical string of D$ 131 and D$ 141 are divided into 3 or 6 
digit partition from the right are substituted after numerical conversion (VAL). That is, they will be handled as 
the number in each digft in the 103 notation system or 106 notation system. To each element of the array 

variable C ( ), arithmetical result in a 103 notation system ar 106 notation system is substituted. To the string 
array variable C$ ( ), these which each element of the variable C ( ) are string converted (STR$) are substituted. 

With the flowchart description and the explanation this time, you wi!l nad and say "Naturally." As sizes of 
array of A ( ), 8 ( ), C ( ), and C$ ( ), are assigned to 6, 6, 12, and 12 in this program, it allows you to perform 
multiplication of up to 18 digits in the decima I system and operation up to 36 digits maximum can be performed 
for addition and subtraction. However, the arithmetical result is limited up to a maximum of 16 digits for the 
inventory management program dueto limits given to listing format. 

The statement numbers 9040 and 94 70 correspond with it. When these two statement are deleted, arithmetic 
operation appropriate to the above array variables can be executed. ln case larger capacity is to be required, you 
can expand thesi ze of array. But in the cause of multiplication care must be exercised to determine the size of 

CI I and C$ I I on the basis of the sum of A I I and B I I. 

Although negative numbers are not handled in this program, addition of the following processing can then 

al!ow such function, if necessary. 
(1) ln the case of multiplication, operation by opposing symbol s must be handled as "0$ (5) = "-" + 0$ (5)" 

and RETURN. 
(2) ln the case of addition/subtraction, it must be set to the adding mode (ML= 1) before calling the program. 

lf operation involves calculation of opposing symbols, it should set to the subtraction mode (ML= 2), while 

deciding which is the larger. 
lf both are negative and in the adding mode, it should set to "D$ 151 ~ "-" + D$ 151." 
lf the operand D$ 131 with opposing symbol is smaller than the operator D$ 141, it should be set to "D$ 
151 ~ "-" + D$ 151." 

What should be done in a case of division? Combination of addition and subtraction will allow you to easily 
perform division of a large number. 
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lnventory control program flowchart 
Main flowchart JOB 1 routine 

START 
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I nput data decision subroutine 

(8000-8250) 

RETURN 
as invalid data 

Printer output main/subroutine 
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JOB 2 routine 
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8000 
I 

8250 
"---.----~ 

NO 



Retrieval subroutine 

JOB 2 
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JOB 5 routine 

( JOB 5 ) 

Í..... Display 
~O DATA!!" 

~~-~,--
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JOB 3 routine JOB 7 routine 

JOB 3 (3500-3700) 

JOB LIST 

JOB 6 routine JOB 8 routine 

JOB 8 (7500-7600) 
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Operational subroutine 
START (9000-9890) 
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10 F:Er·1. . . • . • • . . . . . . . . . . . . Hi"EIHOF'',· COIHF'OL l~F·PL! OH !CIIJ .......•.••..•.••••. 
15 FH1 
20 C•It·l F.t< 10:0, It·1.t(6.•, [•.t•:6,. ZE:•. 10 •, ZFO:: 10•, :E• 10), f. •.JO:• 
30 [:•Jrl R0::5:0. E:0::5), C.'ll .:o, C:$•.11 •. TE:<::.•, [•t·l:t• t·.', IO:t•.20. _!To: 4.o, [:oT:t< 11) 
4l1 Ot·4 EF'POF: GOTO :::5(1(1 
50 TEt·lF'O 6 
é.O Hl:t< 1) = "COC•E": Hl:tU )="t·lODEL ": Hl$" 3:0 = "tiRt·lE": H1:to:.4 :o= "F' !ECE:::": Hl:t (5)="F'PICE" 
7(1 I t·l$ < 6) = "Rt·lOUtH": ZZ:t=" 000(1[1" : ST:t=" ·"''"' +• '"'"'"'"'"''": I 1 =3: I 2=5 
:::o tt:::t= "-E:t:>F:""E:F-E:": F'f.::t=" 
:::2 C•TH 0) =" JHt·J": C·H··-1 )=''FEE:": DT:t•.:2 :o ="t·1HF:": [•T:t• 3 :o= "RF'F:": DT:t< 4 )= "t·1R'-.-'" 
84 DT$(5)="JL~":[:oT$(6)="JUL":[:oT:f(7)="RUG'':[:oT:t"8)="SEF'":[:oT:tC9)="0CT" 
:::6 DT:fi 1 (1) ="t·IOI..J": [:oT$0:: 11 )="C•EC" 
~" JT(fJ)=:::: JTd )=:::: JT0)=12: .JT(3.··=12: -IT<4 •=16 
100 F'F:ItH"t;;":PF:HH:FOF: I=O TO 22 
11(1 IF (I>9•+0::I•13) THEt! F'F:HH:F'F:It-n THE:(l?:o: "SHRF:F'":F'F:Hn: I=13:GOTO 140 
120 II=10-I: IL=I: IF I 12 THEtl I I=I-12: IL=22-I 
130 F'F:ItH TRE:ciL•:LEFT:tc:.T:t.II::O:" It-Jl.'EtHOF:'-.-' COtHF:OL ":LEFT:t<ST:t,II> 
140 tiD:T 
199 F:E1'1**'' •+·•+"'"'"'"'"'"'"'"'"'"'"'"'"'"'"'"''·"-''·'"'"'"'"' ''"'·''"'"''.'''''''*'''.'"""''"'""''"'"'"'' [I t-1 I TI RL SET OF F I LES J 
200 >:OF'Etl #2. "ItHTIRL :3ET" 
210 FOF: !=1 TO 10:H=3*I-2 
220 INF'UT #20::H::O,F:tci::O,K:t,ZF:t 
230 Kci•=URLcLEFTS<K:t,3:0:>:ZE:ci::O=URLcMIDS<K:t.4.5::0) 
240 :Fci:O=URLCLEFT:t<ZF:t,3:0:0:ZE<Il=URLcMID:t<ZF:t.4,5l:O 
250 IF ZEc I )=(1 THEt! ZE< I l=1 
26(1 IF F$'( I )=" 11 GOTO 2:3(1 
27,,1 IF R:::CCF$( I l )=32 THEt·! F:tc I l="" 
2:::0 t·JEi<T: CLO~:E #2 
299 F.:EN:t::t::t::t::t::t::t::t::t::t::t::t::t::t:=+=:t::t::+::t::t::t::t:;t::t::t::t::t::+::+::+::t::+::t::t: **************************** [DAT I NG J 
300 PF: I tH" [;;****''*'"'' I t·R-'Et-HOF:'-.-' COtHF:OL ''*'*'"''**'''*!Ulll!l" 
310 PF:ItH"I.JHRT ·s THE (:<RTE TODR\'''!l" 
-320 HIP UT " [ '-.-'EHF: J " _: R:t 
330 I F l)HL( R:t) =O THEt·! F'F: ItH "lJ"; : t·tU::: I C t·!S:t: GOTO 32(1 
340 It-lF'UT " [ ~!ONTH J " ; 8$ 
350 B=l.JRL<LEFT:tcB:t, 2> ::o: IF <B< 1 HcB:: 12l THEt·J F'F:HH"l:l" ;: ~!USIC t·13:t: GOTO 340 
360 HIF'UT " WR'-.-' J " : C$ 
370 C=URULEFTHC:t, 2l): IF <C< 1 l+cC:: 31 l GOTO 41(1 
38(1 IF CB=2l*<C>29l GOTO 410 
390 IF CB< >4l*CB< >6)•+•<:8< >9l*CB< >11 l GOTO 420 
400 IF C<>31 GOTO 420 
410 F'F:INT"l:l";: ~1USIC NS:t: GOTO 36(1 
420 DT$=STRf.(C)+ 11

• 
11 +DT$(8-1 )+ 11 ~ 11 +H$ 

499 F.:EM********:+==+=:t::t::t::t::t::t::+::t::t::t::t::t::t::t::+::t:***:t::+::t::t::t::t::+::t::t::+::+::+::+::+:***************** [.JOB LI ST J 
500 F'F:It-IT"t;;*******'''** JOB LI:::T ****'''*****ll!l" 
510 P~: HIT" !l [ 1 J PEG I STR~ TI ON OF ~~~STE~: F I LE" 
520 PF:ItH"ll(2J CO~:F:ECTION OF t·!R~:TEF: FILE" 
530 PPINT"Il[3J HJFORt1RTIOt·l OF ERCH FILE" 
540 PRit-IT"Il[4J HICOtHt·IG OF: OUTCONING :::TOCK" 
55(1 P~:INT"!lr5J FILE COF'',"' 
56•3 F'F:ItH"!l[6J CODE-r·lODEL F:EFE~:ENCE TRE:LE" 
57(1 F'~:HH"!l[7J DELETIOtl OF FILE" 
5é::O F'F:It-IT"Il[8J Et~[' OF RLL JOE:" 
59[1 CU~::::OF: 15,22: F'RitH"JOE: "; 
6(1(1 13ET G$: F'~:It~T~~_: : :";: IF (J$== 11 

•• GOTO 6lU~1 
610 G=RSC(G$)-48 
620 IF cG<1l+CG>8l THEN MUSIC MS:t:GOTO 600 
63(1 ON G GOTO 1 000 ~ 20(1(1, 3500 ~ 400[1, 5~3(1(1, 60(10, 7tn~u3, 75ln~1 
9C!9 RE~1*************:+::+:*************:t::t::+::+:*********:+:********************* [JOB 1 J 
1 (1(10 C:F'=(1: PG=(1: JP= 1: F'F:=O 
1(1(15 GOSUE: 1510:GO~:UE: 155•,1:CUF::::OF: 14, 13:F'F.:It-IT"GF:OUF"'' "; :GOSUE: 165•3 
1(1(17 PF: HIT G:t 
101(1 IF LENCF:tCG>><>O GOTO 1045 
1020 F·~:It-IT"!l!lrtlF'UT R FILE t-IRt·JE OF GF:OUP ":r3f: ".ll" 
1030 IHF'UT "FILE t-IRr-tE·c· ":F:tcG): IF RSCCF:t<(;l)=1'3e THEt-I FS(r3)="":r30TO 1(10,,1 
1040 FSCG>=LEFT$(F:f(Gl+F'K$, 16):FOF: !=1 TO 1(1: IF G=I GOTO 1043 
1€142 IF F:t<G)=F:t< I l GOTO 1044 



1 >)43 HE>n: GOTO 1 >0145 
1[144 FP ltH" Dot-l· T U'::E ' ' ": t·ll_l,:: I C t·1,::;t: FF' HlT" !Ulil": GOTO 1[13(1 
1045 IF K(G) 100 GOTO 1050 
1[14 c GOSUE: 1 5>010: t·1U·:. I C t·1,::$: Cl_lp,:.OF' 1[1. 1 O: FP HlT" 13F:OUF "; 13$: " I S FULL ' '!Ul" 
104::: FPitH THE:• .. !OJ: "130 TO. t-JE>:T GF:OUF· '' ":Go,::UE: 1640:Go,::UE: 1'320:GOTO 100€1 
1 [1.5(1 GCr:;uB 1 51 [1: GO~:;UE: 1600 
1 ''160 F'F' ItH" I GF:OUF' "; G$; TRE:o. 1-5::0; F $ (G) _; TRE:o 33); 
1065 I F CF·~o THEt-l F'F: ItH "FT· J I ": GOTO 1[170 
1[16::: FF:HH"F[F'J I" 
1070 GOSUE: 1610:FOP 1~1 TO 6 
1080 FF: ltH" I "; I; " I "; Hl$ 0:: I>; TRE: 0:: 1 3:"• ; " I "; TRE: (3::;: >; " I " 
1 o:::s I F I< >6 GO,:.UE: 1620 
10'30 t·lD,:T: 130SUE: 163(1 
111 (1 F'F' I tH "!"l [ F J F·F: I tH t·10[oE [-> J CRt·lCEL" 
1120 F'PltH"!"l[[•RTR~->JCRt·lCEL [.•RTR" 
113(1 F·F,ItH"!"l[DRTR6~fJ[•RTR4•DRTRS" 
1140 F·F:ItlT"ill!"l:l"; 
1150 GET Ff: IF F·f~"" THEt·l F·F:ItH"_:: :: :l";: GOTO 1150 
116>) IF Ff~"->" THEt·l GOSUE: 192(1: GOTO 1000 
11 7[1 CUF:SOR .35, 4 
11E:o IF O::Ff~"F'" )'''O::CF'~l > THEt·l CF'~O: F'PIHT"::•::": GOTO 1200 
119•3 IF O::F'f~"F'" ),t,O::CF~O> THEt·l CP~1: PF.:ItlT"P": GOTO 1200 
1195 PPitlT"" 

IF ZE:O::G>~[1 THEN CF~ 1: z~ZEO::G): ZEO::G> ~ZE<G)+ 1: GOTO 1220 
CF=[1: 2=28(13) 
Zt=~:;TP$ (Z): GOSUB 1750 
IF LEt-l<Zf>~2 THEt·l DHO>~STPfO::G-J)+"O"+Zf:GOTO 1260 
IF LEt·l<Zf::•~1 THEt-l DfO::[O~STR$(13-1 )+"00"+2$: 130TO 1260 
Df<O> ~'::TF:$(13-1 )+" 100" 
PF: ItH" " ; [0$ < [1) : GC"::UE: 1 75,,1 
FOP I~1 TO 5 
It-lPUT" ":Df(I) 
GOSUE: 800[1 
Ot·l E: GOTO 1 [1(10, 133(1, 1320 
PRHH"!l!lll": GO,::UE: 1750: ~1U::IC ~18$: GOTO 12E:0 
PPit-lT"!l!lll": GOSUE: 1750: F'F:INT" ";[)$(I> 
GOSUE: 1 750: t~E>o:T 
IF ZE:<G>~ZF<G> THEt·l ZE:(13)~0: ZF<G>~€1 
'---'=')RL <MIC•$(D$ ([1), 2, 3::0): r•s~DS<O>+D$( 1) 
:<OPEH #1, FHG) 
IF ZB<G>~ZF<G> GOTO 1420 
IHF'UT #1 (5*11-4), C•M$ 
PPINT #1(5*U-4),D$,D$(2),D$(3),[)$(4),[:o$(5):CLOSE #1 
K(G)=k(G)+l 
IF CP~1 GOSUB 1760 
IF ZB<G>~ZF<G> GOTO 1(145 
ZB<G>~URL<MIDI<DM$,2,3)) 

120[1 
121[1 
122(1 
123[1 
1240 
1250 
126[1 
1270 
128[1 
1290 
1300 
1310 
1320 
1330 
1335 
1340 
139(1 
140(1 
141[1 
1420 
1430 
1440 
1470 
1480 
14'30 
1500 
1510 
155[1 
1560 
1570 
1580 
16(10 
161(1 
162(1 
1630 
164(1 
165(1 
166[1 
167(1 

GOTO 1[145 
REM***************************:****************************** [SLIB ROUT! HEJ 
PI<:ItH"II!**** [JOB 1 J PEGI~:TRRTIOt~ OF FILE ****ll!"l": RETURN 
PF:ItH"!"lUlJGJ<:OUP R [BJGROUP 8 [CJGROUP C" 
PRIHT"!"l[DJGROUP D [EJGROUP E [FJGROUP F" 
PI<:ItH"fi[GJGF:OUP G [HJGF:OUP H [I JGROUP I" 
PF:INT"!"l[JJGROUP J [Ll JOB Ll'3T": RETURt·l 
F~:ltH" ,-------------------," F:ETURN 
P~: I NT" " F:ETUJ<:H 
PR ItlT" " RETURN 
PF:HlT" " ~:ETUF:H 
FOF: T~1 TO 2000: t·JE),;T: ~:ETURN 
Gf~"":GET Gf:PJ<:ItlT"_:l :: :l"; 
IF G$=nu GOTO 1650 
G=RSC<G$)-64 

1680 IF <<G<l)+(G>10))*<G<>12) GOTO 1710 
1690 I F G~ 12 THEt·l GIYó:I_IE: 1 '?20: GOTO 500 
1700 PETUF:tl 
1710 MUSIC M~f:GOTO 1650 
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1 ?50 F'F:ItlT"!l"; THE:• 14);: F:ETUF'tJ 
175'? 
1 ;:ot.o 
i765 
1~70 
17:::0 
1 7'?0 
J:::oo 
1t:JO 
1:::20 
1:::25 
1:::30 
1:::4[1 
1::::50 
1::=:6(1 
J:::?O 
J:::so 
189(1 
19(1(1 
191(1 
192(1 
1'33(1 
1'340 
195(1 
1999 
20•30 
2010 
2(12[! 
2[13(1 
2(150 
205'3 
2060 
2(17(1 
2(1:3(1 
2(19(1 

2100 
211[1 
2120 
213(1 
2139 
2140 
2150 
216[1 
2170 
21?3 
2175 
2180 
21::::5 
21'3(1 
2192 
21'34 
2195 
220(1 
221(1 
2220 
223[1 
2240 
2250 
2255 

PEM~•*~~~~~~~~~~~*~~•~~~•~••••••••••••••••••••I ltt•t lMRIN F'PINT ROUTINEJ 
F'F'= 1 : GO:O:UE: '3'~(") 

IF PG=G GOTO 1820 
F'F'ItlT F·: F'F:ItlT F' 
F'F:ItlT F'"CW<GF:OUF' ""3.f;"" 
F'F'JtJT.·P"C!:" 
IF t·1L=1 THEH PF:Itn F'"HJI.0/·1ItJ•3 ·:TCICt LE.T":PF'ItH F':F·F:HlT·F'"C!:":GOTO 1:::20 
IF t·1L=2 THEtJ F'F'IHT P"OUTCOtHtJCi ''.TOU .. LJ·::T":PF:HlT ·F':PF'HlT.F'"C!:" 
IF PG=G GOSUB 18~0:PETUF~ 
GO:::uE: 1:::30: GCt:'.UE: J::::·o: F:ETUF:t-J 
PRI tn.·· P"fl--,-~-~-.-- ----,- ---... 
F'RltlT F'"~~-----.... ------" 

---,---------.-"; 

F'F:ItJT .. ·F' Hl.t< 1 >:"I "; H1.t<2·,:" I ": Hl$• 3): '' I "; Hl$(4): 
F'F:ItlTF'" I ":"UtHTF'F:!CE'':" I ";HJ$(6):F:ETUF:tJ 
F'Ritn F' "!l --t-~~~-~~~t--~~~~~~~+-

F'RltlT F'"------
F'F:It.JT .. ·F' [4(0..' .: "I ".: [)$( 1 >:"I ": [4•.2>: "I "; TRE:<41-TE:<O> >; DH3>; "I"; 
F'RIHT .. F' THE:<58-TE:<J>>:D$(4>;"/";TRE:<80-TE:<2));[)$(5) 
F'G=G: F:ETURtJ 
I F < CF'=O > + < F'F:=O > THEH F:ETUF:H 
F'RJtJT.·F'"~__j'--~--_L_ ___ _._ _______ ..__ ______ _._ .. ; 

F'F:ItH•F'" 
F;ETUF:tJ 
F:E~l:t::t:=t=:t::t::t::t::t:=+=:t:=+=:t::+::t::t::t::t::t::t::t::t::t::t::t::t::t:=+=:t::t::+::t::t::t::t::t::t::t::t::t::+::t::t::t::t::t::t::t::t::t::t:=+==+==+==+=******** (.JOB 2 J 
F'r3=[1: JP=2: CZ=O: CP=(1: PR=O: :•<'/=0 
GO:::UE: 205(1: GOSUB 2(16~3 
ON Bl GOTO 500.2410 
GO:::UE: 1'320: GOTO 20•30 
F'RINT"C!:•"''** [JOB 21 COF:RECTIOt·J OF FILE ''***fl!l": RETURt·J 
REt·1****************'''''''''****'''*******'''***'''''''''******************** [RETR I El.JRL J 
PRINT"!l!l[LJJOB LI:::T" 
PRINT"Il[ 1 18'/ COPE [2JB'/ t·10[:•EL [ J" 
PRINT "ll"; TRE:C32); 
GET (J$: PF.:INTu_:; : :~~;: IF G$== 11

'
1 GOTO 2[1'310 

IF G$= "L" THEtJ Bl =1: F:ETUF:tJ 
IF G$="1" THEH F'F:IHT"l":GOTO 2140 
IF 13$="2" THEH F'F:HH"2": GOTO 22?0 
t·IUS I C ~IS$: GOTO 2•J'3(1 
F~Et1*************=+==+=***********'f::f::+::t::+::t::+::f::+::+::+::+::+::t::t::+::+::t::+::t::t::+::+::t::t::t::t::+::t::t::t::t::t::t: [ BV CODE J 
PF: I tH" !lll!lflllflllCOC•E [ , .. ,.y. J " 
F'PINT"n:::::::";: It·~F'UT" ["; D$([1): D$([1)=LEFT$([)$((1) ~ 4) 
G=H~::;c ( D$ ( (1)) -4 7 
IF ((6)0):+:(6<11))+(6=151) GOTO 2175 
t·IUSIC ~1::4: GOTO 2150 
IF 13=151 THHJ Bl=O:F:ETUF:t·J 
IF C•·•:'/=(1)·t:(F$(G)="") THEt·J F'F:ItH"!JHO FILE I I ":PF:ItH"llllll":GOTO 21?3 
G:t-=CHP$(6+64> 
I)=I)HL (F:IGHT$([4((1)' 3>) 
IF (I..J=O>•tC•·•:'/=2> THEt·l F'F:ItH"!J": :::PC:<25>: F'F:ItH"llll"; THE:( 15);: GOTO 21 ?3 
IF 1)=0 THEt·l F'F:IHT"Il"; SF'C<25>; "llll": GOTO 21 ?3 
I F :••:'/< >O THEtJ E: 1 = 1 : RETUF:H 
IF (U<l>+<U><ZE<G)-1)) GOTO 2250 
>::OPEH #1, FHG> 
INPUT #1(5:t:U-4>,P$<l>.P$<2',P$<3>,PS!4),[)$(5) 
CLOSE #1 
IF RSC(D$(1))()42 GOTO ~255 
F'F:ItH"!ltJO [•HTH ' '": F'F:IfH"llllll": (jOTO 21 ?3 
P$<O>=LEFTS<D$(1l,4):DS<l'=MID$<DS<J>,5,8):D$<2>=LEFT$(D$(2),8) 

2260 GO:::UE: 3:'(1C1: E:J=2: F:ETUF:H 
226 9 F'E r·1=+==+:=t= ·+: :+==+· t: + +· :+· ·t .t: ... t.:t: t : ~- :t +: ·t· :t: ·t +: ·t· +· :t: ·t .. t· + ·t .. t .t .. + .t :t: .t.:t: :t. :f. + t .. t: :t::+: +: :t::+: :t::f: =t::t::+: :f: :+: :+: ·+::t::t: * [ E:\1 ~10DEL J 
2270 PP ItH" !l!Jilll!lllflloc'OUF [ J" 
2275 F'PIHT"ii::::::::" 
:22::::(1 GET G:t-:F'F.:INT"_: : :;"; 
229[1 IF (J$=" u GOTO :2280 
2300 G=R:::;c < f3$) -6-f 



231€1 IF < (13>~)):+:(13<. ll>)+· 13=1-::', ::JUT 1_' ...:.-·l_._ 
2311 MU::: I C t·1::::t: 130TO 22:::0 
2312 I F 13= 134 THEt< E: 1 ~o: f''ET'_IF·H 
2315 IF O<<G>=O)+•.F.t<::(J):::-""·, THEt! FFHr,.·"m1'tlr- FILE,~/0 [qTHI:I:":t·1U':.JCt·t·: . .f.:(JOTO ..:.~•--' 
231::: F'F:ItH 13$ 
2319 F'F:ItH "ll"' ·::F'C•30 •: F'F'ItiT":l" 
2320 PF:HlT"t10DEL I J" 
2.330 PPit·lT''n:::::.:~~~~: rt~PUT 11 [''~r-·.t, 1. 
2333 IF LEFT:t<[•f(l •, 1 •="-"" THEIJ E:l=O:F'ETUF'I! 
2334 IF [:•f( !>=" J" THEt< t·1U·::IC t·1::.f: 13•::TC' :·-::.:3C• 
2335 [40:1:>=LEFTf··T·f<l·,,e··,:FOP ._!=:::TO 1 ·=:TEP 
2337 F::t=MW:tW:t<J:>,.J,J:O:IF •'F:.t=" ":•HF·.t="J'•·, THCIJ IJE:":T:!·1U:::IC t·1::::t:GOTO 2330 
2340 Df(1)=LEFTSO:Df(J:0,J'+LEFT:t(F~$.8-.J) 
2350 ~<:OPEN #1, F$ <G> 
2360 FOR I=l TO ZE<I3'-1 
2370 INPUT #1(5*I-4).[:o$(0l.[:o$C2•.D:t'3•.D:t'~·.Df'5' 
2373 Rt=LEFT$([4(0), 1··,: IF F':t="•+" THEH HE'•:T: (jCJTCI 23'č"J 
2380 IF ~1Wt<D:tOJ).5,:::)=!'•:t'l) !.JOTO 23'~5 
2385 NEXT 
2390 CL OSE # 1 : ~1usr c ~13$: PP r t·JT ,, ~::::::::t-lo t·lO[,EL ' ~ m:~ ~~: Goro :2330 
2395 Df((1)=LEFTf((:o$(0),4):Df0:2:0=LEFT$'D!'2•.8:0 
2400 130SUB 32•JO: CLO:O:E #1: Bl =2: F:ETUF:IJ 
241(1 GOSUB 2050: PF:ItH":l:l" 
2420 P~:ItH THBU·~);: IF CF'= I THEIJ F'F'ItlT"F'lF'J::::"': :oOTO 2425 
2423 PRHlT"F'[:xJ::::"; 
2425 IF CZ=l THEN F'RINT"C!CJ":I30TO 2430 
2427 PRINT"CI•<J" 
243(1 GOSUB 1 WO 
2435 PRHH"I GF.:OUP ";Gf:TRB0:15:>:F$'13),TRE:C::::•'"!"::;o::.uE: 1610 
2440 FOR I=1 TO 6 
245€1 F'RitH"I";I;" I "'H1$(I);TRE:0:13•:"1 "'[4•:I-l),TRE:(38)'"!" 
2460 GOSUB 1 f.20: t·JE:•<T 
2470 PRINT" I D I"; THB( 13); "I"; THE:o::3:::);" I" 
2490 GOSUE: 163,,1 
2500 PRitH"ll[2, 3, 4, 5. f,J[•RTR IC JCOtHitJUE" 
2510 F'RitH" WJDELETE IFJFILE tJR/·1E" 
2520 PF:ItH"U1JOf<.~10I>IFICRT!OtJ IF'JF'F.:ItH t·lO[>E'' 
2525 PRit·~T 11 ClZl8:"; 
2530 13ET F'$: IF F'$="" THEIJ PF'ItH"_~ ~ ~";: 130TO 2530 
2540 I=RSC(F'f>-49 
2550 IF I=149 THEt·J 130::.UE: 1'320:GOTO 2000 
2560 IF (J)0)*(1<6) GOTO 2600 
2565 IF I=19 GOTO 2730 
2570 IF I=21 130TO 2700 
2575 IF 1=28 GrJTO 3000 
2580 IF I=18 THEt·J CZ=l:CUR:::OR 37,2:PF:ItlT "C":GOTO 2525 
2585 I F I< >31 THEH t·1U::: I C t·1~::t: GOTO 2530 
2590 IF CF'=! THEN CF'=O:CI_IF.::::OF: 3J.2:F'F.·Hn ":·:":GOTO 2525 
2595 CP= 1: CUR:::OF.: 31 , 2: F'F.: ItH "F'": GOTO 2525 
2600 CUF.50F.: 14, 6+ I '+•2 
2620 HJF'UT " " ; DH I > 
2630 GOSUB Stn)[1 
2640 ON B t30TO 2~3(1(1 ~ 2525 ~ 2660 
2650 PF.:HH "U":TRE:(J4);:t·1U:::rc t·t:::t:GOTO 2t·20 
2660 PF.:HH "U":TRE:OS:•,l>:t>I •::30TO 2525 
2700 CUR:O:OF.: 14,4:HJF'UT" ".,F$ 
271(1 IF LEFT:t(F$, !'.o="->" :oOTO 2000 
2715 F:t=LEFT:t(F$,16) 
2720 FOP .JL=! TO 10: IF F:t=F:t<JL.• THEIJ t·1u:::JC n::s:GOTO 2525 
2723 ND(T 
2725 RENRt·1E F:t(GO, Ft: F:t(GO=F:t: loOTO 2525 
2729 REM**************:***.+*·~~i:i*i~+**i+t~·~·t~+*·+~*~~~:ttt+~i~~~***·++~ [DELETIONJ 
2730 CUR:::OF.: 5 .• 1:::: F'F.:Itn " C•ELETE "' TRE:• 14 •' 
2733 HJF'UT " " ; I•tl:t 
~<JJ I=3:DM:t(IO=[:~:t:DS(IJ=Dta:GOSL~ 8000 
274f1 Ot·~ E: 130TO 2f1tn=1. ~755 
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.-=:?5(1 ~tu·~.rr ~v=:t:GoTrl ·~~~~1 

~• _,_, l·H~''Hl · !•!• l • • 
.2;'t-O !F [•tl~O THEt! !•!• l •=l•r·u:~-,,,111 

.27;'0 "="HL • F'lioHH• l•!• n •. ~ • · 
2;-'8(1 l_III:::II+[•N-=E• 6.o 
.2;'9(1 !F l_lll =O THEt·! f•tl••f•tl "" 
.2800 l_ll)~l.l+[>tl--1 

.281(1 ~:OPEH #t.FJ-•6• 

.2t:1.2 f-[>=0: !F [.•tl=! c,OTO ~·:::~.,, 

.2814 FO~· I :::ll+ 1 TO I ll I 
::t:1 E. H=5-+ I -4 
.2:0:18 ltJF'UT #1 · H' .l.lt 
.28.20 IF LEFH• 1.1$. 1 >="·t" I HEl I I f• .. -f f•' I: 1.1[ t -1.1! 
.:o.u IF f· [•=1 THEt! 1.1;:-t=l.l! 
28.24 1,13t="t"+".TF'!d+l •t" "+'.TF'!• l l · 
.2f:.2t. PF' ItH # 1 • H · ,[,1:,':!: tJE: :1 
.-=:83[1 ~-·6•=• •l:::.•-+•[•-[•tl:111",.-~·+11-..f:ll~_::_-,tl111-.t 

~831 IF f .. [•=O 1:tOTO -~·:::44 

.2832 F'F'ItH #1•11J•."t"+·:.TF·t·"t!•t" "+'.TF·t·"Hl•l'il[•t•.1,1.2!-5-5••• 
2833 F'F'ltH #1•'12,."t"+·=.TF'!•"HL•1·1][•t•I.IU.;·.:;., •+" "+''.TF"l-''.'"-1, 
2834 ;<=UHL•t·t![•.f•.l .. l~·:t .. := .. S••·+':·-4:IF .;;t.J• 5-=-r1 f10T1-1 _:-:::-=_:-: 
.:'835 ltJF'UT # 1 • :<'. l,lf 
.:'t:3t. F'F'ItH #1 •:: •. "• "+·=.TF'!• '' •+" "t·:.TF'l • ''IJL• r·t![•t• 1,1!. S. 5 • · • 
2t:3~ ~<=t.JHL• f·TH•.t• 1,11.t.~·. 3 • · +5-·t: IF • ::+4 • ':·-=-=[• (] · (JOTO .::·:=:·tO 
.:'838 INF'UT #1 ':: > .1.1! 
:2839 F'RltH #1, >: •. "t "+'c-TF':t• '-'HL• l·tll•t• l.lt_. ::.::; • • • t" "+·:.TF:! • '"' • 
2840 IF I.'<::CE:• 6 • THEt! ::CE:•.6 >=~.I 
2841 IF 1.1'-' :::F16 • THEfl :::F• 1:, •="'·' 
2842 GOTO .-=:·~10 
2844 IF I''::CF•.6' loOTO ;:-:=:;--<) 
.2845 IF ~IU-· ZE:d:. • GOTO .28'~0 
2850 I=ZE:( C:~ .i 

2852 ItJPUT #1•.5n-4>.1,1t::.:='-'HL• 1'1If•!• l.lct • .:::.::; • •:','="HL• 1·11[•$• l.lt.S-5 • • 
.:'854 IF ~:<Jl THEt! r~:<:60TCI .::::::",;: 
2855 IF Nl•• .>1 60TO ;':0:5;' 
2856 PF'INT #1 •.lil •. "t "+·:.TF't•:: •+" "•·:.TF't • I •: loOTCI .::::=:.c.o 
2857 PRINT #1•J'l •."t"+·=.TF'!•''+l •+" "+·:.TF·t· I • 
2858 PRitH #111'.:' '• "t"+·:.TF·t• :: •+" "t·=.TF't• 1111-1 • 
286(1 PF:ItH #1•.5't'l-4•."t"+''OTF'J•''•+" "+·:.TF·t•'.'• 
2862 IF X=ZE(G) GOTO 2910 
2864 INF'UT #l•S•X-4•,Wt 
286E- PF'lfH #1 >.5•)<-4 '• "•+ "+'c.TF'J' IIHL Cf•[![•!' lo.lf • ;'.::;' ' '+" "<.TF:f• 1 __ 111' 
2868 60TO .:'9W 
2870 IF [>tl~1 60TO ;':3;'4 
2872 PR!tH #1 • '-'1 •. "t "+·=.TF·t • '-'+ 1 • +" "+'c-TF't • :::F • 1:, • •: loOTO :·:::7t-
2874 PR!tH #1<."1 •·"•"+".TF't•.:::E•G• •+" "+·:.TF·tO:'F•(i• • 
287t. IF ZF•-.G •=O I~OTO .28::::.-=: 
2878 It-lPUT #1 • 5•ZF• 1:, •-4 • .1,1! 
2880 F'RINT #t. s·•=F· ~~ ·-4 •. "• "··:.TF·r· ,, ... " "+·:.TF·t. ''HL· l·tlr·t. 1.1r. c,. s, .• 
.:'882 IF [•t·l~t THEtl :::F• ~~ •=II:~C,I)TI) 2::::::7 
2884 F'PltH #1 • ''.:' •. "• "+·:.TF'!• :::E• 1:, • · +" "+·:.TF·f • 1111-J , 
~886 ZF ( G • :::I.)U 
2887 IF 2'B(I:-J.•:=:O THEtl =B• . .(J ·=1.1 
2888 GOT() ~?10 
289[1 I F [•tl= 1 60TO ;':394 
28'j::2 P~'IHT #1• 111 •. "t·"+·:.rF·t· 11+1•+" 0":1:JOTO ~·.::~t_: . 

.2894 F'F:ItiT #1•''1 •."t"+·:.TF'f•:::E:•Io• •+" O" 
_L·8~E. IF :E:•. 6 •=O 60TO ::.·90.2 
289e lt1PUT #1 • ::CE:•.Io • t~·-4 • .l.lt 
2900 F'~'HIT #1(:'8•1o"'5-.J•."I"+ TF'J•''I-il •1-tr!•f•l,l! • .:::.:::• • •+" "t·=.T~:$•'1''' 
2'102 IF [•tl~t THEt-I :::E:• 1:, d 1: 1~0T .::-·:<tc1 
2904 F'PltiT #1•-".:'•."t"+'c·T~·t·:::E: lo• •+" ">·:.TF·J·""-1 · 
.-=:9JJE. 2'E:• G •=ll 

.-=:~1[1 CLCr:.E #1 :I:J(ITO ~·000 
-::uoo ,_:;o-::.uB 3300 
3€120 IF CF'=O GOTO ~.040 



3lt3tt t:JCr:.uE: 1 ,-·t:.o 
3040 I F C :~o GO,:;I_IE: I 920: r:lOTO 2000 
3050 f:.O:::.IJE: 3100: GOSUB .32~)(1: GOTO 2410 
3100 DS\2>~LEFTf\D2S.8':DSC3l=D3S:DSC4l=D4S:DS'5l=D5J 
3110 Df<Ol=LEFTS\DOS,4l:D$(1l=MIDSCD8f,5,8l:RETURN 
.32(10 FOR I =3 TO 5: GO,:.UE: :::3[10: ND(T: RETUF.:t·j 
330ft ~<OPEt~ #1~F:t<fJ) 
::31 (1 U=UHL' ~~ j[)f ( [•f ( [1), 2, 3 :·,):[.>S=[:>$ (0) +[:>$ (I) 
3320 F'R ItJT #I (5•+l '-4 :•, Df, [:>$( 2), [4 (.3). [:•$( 4 ., , [4( s·, 
3330 IF CZ=0 GOTO 3390 
3340 (1:1)+ I 
3350 IF U>=ZE•.:G· .• THEN CZ=(t:I:30TO 33·:;.0 
3360 ItjPI_IT #I •5+'.'-41, C•OS. [•2$. [.•3$. [>4$, [•5f 
3370 D6S=LEFTSCDOS, I :• 
338ft I F D6$=" ·•· 11 (JOTO 3340 
339(1 CLO,:E #I: F.:ETUF:tl 
.34 99 F:Er1:t: :t: :t: :t::t::f::t::t. -t· :t:·t::t: ·t::t: :t: :t: :t. :t- .t: t· ·t:·t ·t: :t::t·:t: ·t· t- t -t -t t ·t: .t t· ·t. t .. t -+ t t: ·t· t- -+· t t- t·-t--t ·t· :t ·t .t: :t .. -t -+· .t. t- -+· t ·t· ·t [ .JOB 3 J 
3500 PRINT"~•+•-+·•+"'' [JOB 3J JtjFOF:t·IHTIOtj OF FILE +H+" 
3510 F'RitH" --------------,--·--,--·, 
3520 F'F'ItlT" I 6F:OUF' I FILE tjHf'IE I tJO. I" 
3530 FOF: 1=1 TO 10 
3540 GOSUB -:;?Oft:O.f:=CHF::t• .. t.4+I .' 
3550 F'F:ItH" I ";OS:" I ": FS•. I': THB• .:-:=:.'.:"I": 1 '.I'; TRE:• 34·,; 
35E.o IF Fsn··="" THEtj F'F:ItlT" I I ":GOTO 35'30 
3570 IF f.J I '; 100 THEN F'F: ItJT" I + I ": I~OTO 35':'0 
3580 PF: ltH" I .,,, .. ,. I " 
3590 t·jE:<T 
360(1 pf;:• Jt-~T '' ____ L_--------.l.._ ~.J " 

3610 PF.: I NT" [1 -:::: JJOB 1-::: [ LJ JOE: L 1':. T H; THB' ::.:. ' : 
~.620 GET Gt:F'f;::Jt~T" __ : : ~";: IF r:.J$=-'"' 1:.10TO 3~.~(1 
36.30 IF Gt= 11 L" GOTO 500 
.3E.40 G=H~.c ( G:f: · .• -4::: 
3650 Ot·~ G GOTO !ltOO~ _::·(1(1(1. ~500, 4000~ .5000, t:.OOO~ 7lnJO, ;--"500 
3660 NLISIC M~;s: GOTO ::620 
3700 PF:ItlT" ": ~:ETUF.:tj 
3999 REM******+**~+~*~~~*~~+t~~t++~~•-***~t~++~*~~:*~t+t~t*+~+~t+~~*~+*~ [JOB 4] 
4~300 CZ.::::-(1: CP=O: JF':::::3: F'(J=O: :-:'/=0: GCI'::UE: 4:::00: PF:==O: GCr:.L/8 -=:060 
403[1 Ot·j Bl GOTO 500.4040 
4tt35 GO~::;UB 192~~1: GOTO 4000 
4(140 GOSUB 4t:OO 
4[150 F'F'IHT THBC29):: IF CF'=! THEtl F'F'It!T"F'[F'J::::" ~: I~OTO 40t.O 
4055 F'F'ItH"F'[•.J::::": 
4[160 IF CZ=! THEtj F'F'ItH"UI:J":i~OIO ·10;'(1 
4065 F'~:ItH"C[>.J" 
407ft GO~:.UB 1 ~.(10 
4[180 p~· I HT" I loF:OUF' ":Cil: T~JE:, Ji ': F J '· 1~ , : Tf'1E:, >: , : " I ": (j0''.UE: 4:c;.::O 
4090 FOR I~l TO 6 
4100 IF I •3 GOTO 4120 
4110 F'F:ItlT"I":':.TF:S•I •:"1 ":HU• I •:HJE:'ll •:"l":·c·F'C•3.•;[•S•I-1 •:THB•.-3:::).:"1" 
4113 IF I .• 60SUB 4810:60TO 4160 
4115 F'F' I tn" --+-.--~---- --" -------------1 ":I~ OTO 4160 
412(1 F'~:ltH"I I":THE:•II··:"I+·I ":[·~· I--1 •:TRE:<:~:::•'"I" 
4130 PF.: ItH" I "; ·:, TF':t '· I ': " I ": HU ' I ': 1 H~: '· ll ': " I I ": THE: ,_· 3:::, : " I " 
4140 IF I< 6 THEtj F'RitH"f-+--------1-+-- -----------I":GOTO 4160 
4150 PF.:ItlT" '-'--------" 
4160 NE>:T 
4170 F'RitH"IH I J ltlCCit'1JtjC, [UJUUTCOt'iltj(j [F'JF'RitH" 
4180 PF.:ItH"[-+JCHtlCEL lC ICotHHJUE" 
4185 F'F'Itn"l:lr!:J:;": 
419•:1 GEl TS: IF H~"" IHEti F'F'ItJT "-~ ~ ~"; :6010 4190 
4200 IF Tf=" I" THEtl t·IL o o I :i~IHI) 4.::::0 
4210 IF TS~"O" THEtj t·IL <::~:,OTO ·L·:::u 
4220 IF Tf= 1'P'' GOlO 4~60 
42.30 JF T:f="·-+" THEt~ Gtr~:Uf-: 1'~.2(1: (JOT Cr --1-(h~H~1 
4240 IF Tfoo"C" IHEtj C'=l:i_II~".Oé' -c,:· ,':c'F'ltl'r "( ":!~C1TO 41:: .. ' 
4.250 t·JU·~. I,- t·1·-:. . .t: f,r~n 1 1 ~ 1·:h1 
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42613 Cl/R:ó.OF' 31-2:IF CF'=O THEtl F'F'ItlT "F·":•J·~t:GOTC' ·11:0::. 
4270 F·F.·It·4T ""· ": C.F'=O: r_:j(:TO 41:.::5 
42:::(1 CUF:::.oF· 1.2.13:F'F'It·H T.f: "m1!!:'":T.t: ~~~~~::":T.f 
4285 CURSOF' 14-13 
4290 U·1=t·1L: FOF: I =3 TO 5 
4300 INF'UT " ":IOfci-3) 
4305 OMtci)=Dfci> 
4310 IF CI=4>•cASC'I0fci-3J'=42' GOTO 4340 
4320 D:f:( I >=IO$ (I -3>: 120~:./JE: Sf10(1 
4323 IF •~1L=2>t•I=3• THEtl IF '·'AL•[•f•:>•:IIAlo[.•t·l$•3•• THEtl 8=0 
4325 ON 8 GOTO 40(10, 4.341:1, 4 335 
433(1 PF:INT"Il":TAE:•.14); :t·ll_t·:.IC t·E.t:[•f•I •=[•t·lf•IO:GOTO 4300 
4335 PRINT"Il":TA8(15,;Dfci0:60TO 4350 
434(1 PF:HlT"!l!l":TA8c14:o::tJE::T 
4350 ~1L=U·t: FOR I =3 TO 5: !Ol • I-3 • =[4 • I •: t·JE: :T 
4360 0$ <. 3) =C•M$ • ... 3 •: Dl •. 4 • =I O:t • O!: GO::.UE: .,000: [•t·tf • 3 • =[4 C 5 ·, 
4370 r'tc3>=r,t·tt<. s>: r4• 4 · .. =ro.r • 2 ·: (;o·:.uE: .,ooo: r·f. :; .. =r·t·t.r ·:3 ·: r.·;; •.: 4 ·:o =E·t·ts ·: 4 o 
4400 GOSUE: 3300 
4410 IF 8=1 GOTO 40(10 
4420 IF CP=(1 60TO 4470 
4430 IF ASCCIO:tc1>>=42 GOTO 4450 
4440 0$(4)=I0$(1) 
4450 0$(3)=I0$<.0):01<.5>=IOf•2) 
4460 GOSUB 1?6€1 
4470 IF CZ=O GOTO 413(10 
4480 GOSUB 3100: GOSLIE: .3200:t~OTO 4(140 
4800 PRINT"L!!* [JOB 4l HlCOtHNG OF: OUTCOt·1HlG ~:TOCK *!l":RETURN 
4810 PR I NT" " : F:ETURt1 
4820 PRitH" ": F:ETURN 
4999 REM>+·:+::t::t::t::+::+::t:·t·:t=:t::t::t::t::t::+::t::t:·t::t::t.:t::t::+·:+:·t:·t::t··t.:t::t:·t··t::t-·t::+::t.:t .. t::+··+·:t::t::+::t::t::+::t::t:·t::t::t::t:=+·********·· (JOB 5J 
5000 ML=O: CP=0: [J$="0": JP=O: PG=O: :•<'i= I 
5005 GOSUE: 5800 :t30SUE: 1550: CUR:::oP 16, 13: PF: I NT" GF:OUF' " ; 
5010 GOSUB 165(1: PPHJT G$ 
5012 IF Ff<G>="" THEN PRINT"!l";TR8c20);"NO FILE 1 '":GOTO 5018 
5014 IF K\G)=(1 THEt·l PRitH"!l"; TAE:020); "tlO [JATA '' ": GOTO SOlE: 
5016 GOTO 5(120 
5018 Ml/Sll MS$: FOR I=l TO WOO: tlE>:T:t~OTCt 5000 
5020 PRINT"Illl" .: SPC<39J: PF:Hn" [AJALL"; TAE:c 12 •; "[PJPAF:T"; TAE:<36); " [ J" 
5030 PRINT"Il"; TABC37>; 
5040 GET Pt:F'RHn"_: :: ::•:: IF F·t="" GOTO 5040 
5050 IF PI="A" THEN PP!NT"A":O=I:U=ZECG)-I:GOTO 5197 
5060 IF P:t="F'" THEN F'RitH"F"' :t30TO 509(1 
5070 IF Pf="->" GOTO 513131:1 
5080 MUSIC ~~~:$: GOTO 51J40 
5090 PF:ItH"!lFF:O~t [ J "; TAE:<17 •; "TO J": A$=1~$ 
5100 GOSUE: 215(1: I F 81 =O GOTO 50C10 
5105 I F A:t=G$ t30TO 51 2C1 
5110 PPINT"!lCODE OF OTHEF.: FILE '' ":t30TO 5140 
5120 IF l..'<ZE(G) THEH ['=l): GOTO 5145 
5130 PRitH"!lNO [JATA ''";::.pc • ll • 
5140 PF:INT "llllll": NUSIC ~~~:f:t~OTO 51130 
5145 XV=2:PPINT"!l":SF'1::0:.313); "llll" 
5150 PRINT TABc15J::GOSUE: 21513 
5155 IF 81=0 GOTO 5130(1 
5160 IF Af=G:t GOTO 51t:O 
5170 PF:ItH"!lCO[:•E OF OTHEF: FILE '' ":t·tu·:.IC t·E..t:F'F:ItlT"Illlll":(jOTO 5150 
5180 IF D .IJ THEtl ll:[•: (jOTO 51·~5 
519€1 IF IJ>CZEC6)-1! THEtl "=ZUl:, •-1 
5195 PPINT 11 8 11

; sPc~:.3o:.. 
5197 F'RHH··F' "I:I":F'F:Itn F:FF::rtn F' 
5198 PF:JtJT.·F' "ll".:TAE:•130:"Jtl1JEtnOF:',' LJ·=:m" 
5200 >~OPEN #1 ~ F:t··r~): CU=O: [•V=I.r 
5210 FOF' JJ=[r TO t):H=S:.t:J.J-4 
5220 HlF'UT #I • H •-C•J <O•,[•.t•:: • · [•.t• 3.• · [•$• 4 ·. [•.t• 5 • 
5230 IF HSC(D$•.0..')=42 THEt~ ttE::T JJ:(JOTO ':·::·~o 
524(1 [J$ \ 1 :o=t'll[!$ ( ['f •. O:•- 5. :::.o: [Ol • O '=LEFT .f • C.o.t • O •. 4 •: C•.t •.:: •=LEFT $([:•$•.: 2 •. :::) 



5245 Go::.us 3ZtnJ 
5250 [>$(6)=[)$(5 
5260 GOSUB 1 76[1 CU=CU+ 1 
5270 D$<3>=D.t<6 : c·.t•AO=C•.t: t·1L=1: GIY:.us ·~>:101:" f'1L=O: c·.t=r•.t•.:s, 
5275 IF ((CU=36 +(CU=?6Jj~(JJťGDJ GOTO 5279 
5278 GOTO 52:::0 
5279 GOSUE: 5310:F·F:It.JT.··P"m":F'F'ItH P:F'F'Itn P:,:;o:::UE: 1:::30 
5280 NEXT JJ 
5290 CLOSE #l:IF CU=O 60TO 5360 
5300 0$(5)=D$:11=5:GOSUB 9900: It=::GOSUB 5:t0:GOTO 5330 
5310 FFitH P" 
5320 PPitH·P"---------":PETUFlJ 
5330 PPINT/P:PPINT/P TRE:(44l;"TOTRL RMOL~T":TRB<SO-T8(20);[:of,5l 
534(1 PF:ItH··P TR8(44);" " 
535(1 GOTO 5000 
5360 CURSOF: 14,23:PF:ItH"tJO DRTR '' ":t·11_1::.IC t·J·:.f 
5370 FOF: JJ=l TO 1~~n](1: NE::<T: GOTO 5(100 
5800 PF:INT"N**'*''*** [JOB 5] FILE COP',' ''*''*'"' + toll!l": F:ETUFlJ 
5999 REM:+=:t::t::t::t::+::t::t::t::t::t::t::t::t::t::t::+::t::+::+::+::t::t::t::t::t::t::t::t::+::t::t::t::t::+::t::+::t::t::f::t·:t::t::t::t::t:·t::t::t::t::t::t::t:·t=+:t:.t::t:.t:·t=:t::t: 

6000 PRHn"N>+>+[JOB 6J CODE-f'10DEL REFEFHJCE TRBLE +•+lJlJ" 
t·010 JP=O:CP=0:GO:::U8 1550 
6020 CURSOR 16, 15: PF: ItH" GROUF' " : 
6030 GOSUB 1650: PR I NT G$: CI_IF::::OF: 16 .. 1 7 
t:.070 IF LEN(F$(6) )<>O GOTO 60::::o 
E.075 PRINT"NO FILE ' '": GOTO 6(1'30 
6080 IF ~::O::G>< >O GOTO 6100 
6085 PPINT "NO DRTR ' '" 
6090 f'1US I C f'1S$: FOR I= 1 TO 1 (100: t·JE>.;T: GOTO t·l"Jl1 
6100 IF K(G)=(1 THEN PRitH"tJO DRTR '' ":GOTO 60'30 
6110 J8=0:XOPEN #!,F$(6) 
6120 FOR I=! TO ZE(I3)-1 
6130 H=5•+•I -4 
6140 INPUT #l(H),[l$([1) 
6150 IF RSCW$03) :>=42 GOTO t..O:t·'-' 
6160 D$(1l=MID$CD$(0),5,8l:D$(0l=LEFT$([:o$(0),4l 
6170 IF 08=1 )*(L=4) GOTO 622(1 
6175 IF <:JB=ll*<L< >4:> GOTO 6250 
6177 PRINT/P: PRit.JT .. ·'P: PF:rtn .. p: PF:ItH 'F' 
6180 PRINT/P"U"; TRBO>; "CODE-f'10DEL F:EFEF:EtK:E TRBLE": F'F~ItH .. 'f': F'PINT.· P 
6190 PRINT/P"(GROUP ";G$;") ";F$CGl:TRB(30);[>Tf:F'F:ItH'F'"NlJ" 
6200 FOR K=l TO 4:PRitH.··'F' " ... , :tJE:•,:T:PF:Hn.F' 
6210 FOR K=! TO 4: P~:INT ... F' "I CO[JE I t·10C•EL I ";: tJE)..;T: F'F:ItH P 
6220 FOR K= 1 TO 4: F·~: ItH · 'F' " "; : tJE::T: PF: rtn ·F' '"': L=l1 
6250 PRitH/P "I ";[>$03);" ":Df(ll:TRB(!?::o;" I ";:L=L+t:JB=l 
6260 NEXT 
6270 IF L=4 GOTO 6290 
6280 FOR K=L+l TO 4:PF~ItH F' "I I ";:tJE:•..:T:PF:rtn.p '"' 
6290 FOR K=! TO 4:PRitH ... F' " "; :NE::T:F'F:rtJT .. p "t'i" 
6300 CL OSE # 1 : GOTO 60[10 
6999 REM**************************=+·********************:t::t::t::t::+::+::t::t::t::t::t::t::t::t::t: 
7000 PRINT"N****** [JOB ?J [>ELETIOt·l OF FILE ,,.,,,,"H•+•lJlJ" 
7010 GOSUB 1550 
7020 CURSOF: 1[1, 15 
7030 PRINT"DELETIOtJ OF GF:OUF' "; 
7040 GOSUB 1650: P~: ItH G$ 
7050 IF LEN<Ff(Gll< ::0{1 GOTO 70~:0 
7060 CUF:SO~: 1 (1, 1 7: F·F: rtn" NO F I LE 
7070 MUSIC M::;$: FOR I=! TO ll100: NE>•:T: IC!OTO 7000 
7080 DELETE F$ (13 l 
7090 F$(G)=••••:K(G)=0:ZB<G)=0:ZF<G~=0:ZE•:G)=l 
7100 GOTCI 7(10[1 
7 4 99 Ft:EM:t::t: **=+=:t::t::t: :t::t·** * :t:=+= :t: =+= :t:=+= :t: :t: =+· :t: :t:=+= =t- .t: :t: :t::t:·t::t· =+·* -+·* -+ =+= ·t ·t: += =+= :t· =+ .t· :t. =+= =+==+= * =+= :t: :t::t::t: * ** *** * 
7500 PF:HJT"~·•·*''"''*'''* [JOB :::J EtJ[• OF RLL JOB .,.,,... + +" 
7510 CURSOF:17,12 
7520 F'RitH"E tJ [•" 
753•3 ><OFHJ #2. "ItJ!i Jm ·:.u" 

[JOB 6) 

[JOB 7J 

[JOB t:J 
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754(1 
755(1 
7560 
75?0 
7580 
7'590 
76[1(1 
7'399 
8000 
8(1(15 
8(11(1 
8(12(1 
8(13(1 
8134(1 
8(15(1 
8(16(1 
8070 
8(18(1 
8(19(1 
81(1(1 
81 1(1 
8120 
8130 
820(1 
8210 
822(1 
8230 
824(1 
8250 
83(10 
831(1 
8320 
8330 
8340 
835(1 
8360 
8499 
8500 
8510 
8520 
8530 
854(1 
8550 
856(1 
857(1 
8580 
8585 
8590 
8600 
861(1 
8615 
862(1 
863(1 
8640 
8650 
8660 
8670 
8999 
'3(100 
9010 
'3(120 
9030 
9(14(1 
9(15(1 
9060 
'3'370 

156 

FOR I=l TO 10:H=3•I-2 
K$=::::TR$ Oe.'· ..o • +" ,, +":TF'$ • ;::[:: • I ' , + '' 
FI=::::TRIO::ZF 1:.0:.0+" "+STF:t• :::E,.I .• • 
PRINT #2CH ,F$CI',Kt,FS 
t·IE~:T: C:LOSE 
P~:HH"~" 
END 
REM*******************''''''*'''**'''**********'''*****'''********** [[;RTR JU[:•GE~1ENTJ 
I F R::::c: ( [J$ ( I ) ) =253 THEN E:=O: RETUF.:N 
IF RSC:C[>$(]) >=198 THEN E:=l: GOTO :32(10 
IF RSC:CMIDICDICI),.JTCI-1)+1,1)){}32 THEN E:=O:F.:ETURN 
DICI)=LEFTICDICI),JTCI-1)) 
IF I <.3 THEt; E:=2:F.:ETUF.ll 
IF ( I=5)*(RSC:C[>$( I) )=36) THEN t·1L=O: E:=3: GO::::UE: 9(1(H): PETURt; 
XI=LEFT$\D$( I), 7): '/l=tHDICDIC I), i::, 5): :::S=tHDICD$0:: I), 13, 4) 
Xl=VRL( "1 "+:•.;$): \'l='..JRLC "1 "+'/$): :::J=VRL( "1 "+2$) 
IF C•<l=0)+('/1=1))+(21=0) THUI E:=(1: F.:ETUF.:t·l 
XI=STR$ ( l.JRL (:X: I) ) 
IF '/1=1 THEN Dl(! )=;·•:l:i30TO 8130 
'ii=XI+MIDICSTPIC'/1),2,5) 
IF Zl=! THUI [:o$(1)='/I:GOTO i::130 
[l$( I )='/:t+~1W:t(STF.:t<:21 >, 2. 4) 
E:=2: PETURt; 
I F JP=O THEN RETUF.:~I 
GOSUE: 192(1 
IF JP< >1 THUI RETUHI 
IF CF=O THEN F:ETU~:N 
IF ZECG)=l THEN PETUPt·l 
ZECG)=2ECG)-J:RETURN 
X:t=LEFT:tW:tC I), 8): '/:t=PIGHT:tWIC I), i::) 
IF RSCC'i$)=32 THUI [)$(I )=::::TRtCVRL c;.;$)): F.:ETU~JI 
IF RSC<:V$){ >48 THEN [l$( I )=;<S+::::TF.::to::t.JRU\'$)): RETUPN 
FOR K=2 TO t:: '/=RSC:Cf'liD:tC/$, K, 1)) 
IF V< >32 THUI t·IEXT K 
[J$( I >=XI+LEFT$('/$, 1<-1) 
PETUPN 
REM*******************************''"'"'"''*''"'"'"'"'"''*''"''**''"'' [[lI :3POSRL OF ERROPS J 
IF CERL=7(18(1)*CEF.:N=40) THEN F.:E::::Ut1E 7090 
Ml/SIC ~1St 
IF CERL=2725)•+•CEPt·l=42) THEN RESUt·1E 2525 
PF.:INT"~********* EPROF: occups ! 1 ********'''":cu~:::::op 1€1,12 
IF ERt;=65 THEtl PF.:ItH "UtK:otiNECTE[:o PF.:HHER ! ! ": GOTO 8590 
IF ERt;=66 THEt·l P~:HH "TF:OUE:LECo PRHHEF.: 1 1 ": GOTO ::;:590 
IF ERt·l=67 THEt; PRitH "PRPER Et·lPT'/ ! 1 ": GOTO 859(1 
IF ERN=50 THEt·l PF:ItH "UtK:ONNEC:TED FLOPP'/ 1 1 ": GOTO :;::5913 
IF ER~I=54 THEt·l PRHH "UtHt·HTIRLI2ED DE:fo:ETTE 1 ! ": GOTO ::::590 
GOTO 8630 
cup::::oF: w. 14 
GET E~:$: IF EF:t="" THUI PF.:ItH"_: : :":: GOTO ::::t.(10 
PF.:ItH"~": C:URSOP 15. 12: PF.:ItH "I,IOF.:I<It·IG ! I" 
IF CEF.:N>64)*CERN<68) THEN RESUf'lE 
IF CERN=50)+(ERN=54) THEt·l fo:ILL:F.:E::::Ut1E 
C:URSOR 10, 12: PRINT"C:Rt·l 'T DISP0:3E 1 ! " 
CURSOF:: 1(1, 14:PF.:ItH"JOB LI::::T r:::: D•:EC:UTED." 
FOR I= 1 TO 5(101): t·IE>•:T 
IF CEFL>=1000)•1•(ERL<=1490) GO"o:UB B2€10 
~:ESUME 500 
REM**************'"''******''"'"'"''*''"'"'"'''''****'''*******'''''"'' [RP I THt·lET I C: OPEF.:RT I ot·l J 
~l=LEN([l$(3)): t;=LEt·IC[J$( 4)): l.o.l=6: 1.·.11.·.1=1 1)00000: l.o.l::::=5 
IF ~ll=€1 THEN 1,..1=3: l.o.ll.o.I=W€113: I.,IS=2 
1.)0=/..JHL(D$(3)): t.)l =I..JRL(D$( 4)) 
ON t1L GOTO 9~37f1, 9085 
I F 01HD > 17 THEt I E:=€1: F.:ETUF.:tl 
IF CM+N)(9 THEN D$C5>=STR$(U0*()1):RETURN 
GOTO '3(19(1 
IF ct·l<E:>*UI<S> THUI [:o$(5)=STF.:$(1),J+I)1::!:F:ETUF.:t·l 



908€1 GOTO 9JJ9(1 
'3(185 IF (~1<'3>,•<ti:'3) THHJ [:•$(~;)=::;TF.:$:((.J0-1.)1):F:ETUF:tJ 
909(1 FOF.: .J=(1 TO 11: C:t( J) = 11 11

: C( J)=O: ř·~E::<T 
'31 00 MM= I HT ( t·J..·t,J) : I F t·lt·l=t·l I .. J THEtJ t·lt·l=t·lN-1 
'31 10 HtJ= HH O·J .. ··I,J): I F t·JtJ=t( I,J THEH HH=HtJ- i 
'312(1 OH t·1L+1 GOTO '3160, '3130, '3160 
'3130 I F t·lt·l >=t·U·J THEN ZZ= 1 : GOTO '3160 
'314(1 ZZ=•,1: l..'=t·J: H=t·l: t·l=l): I..J=t·JN: W·J=t·lt·l: t·lt·l=l) 
'3150 U:t=[:o$( 4..>: D:t( 4)=[)$(.3): D:t ( 3)=1..'$ 
'3160 RO·lfol:,=I..'RU:LEFT:t([:o$(3), t·l-I,J;t:folt·D) 
'31 ?O B<tit.P=I..'RU:LEFTH[!$(4), H-I,.H:t-UJ> :.0 
'318(1 IF t·lt·1=(1 GOTO 920(1 
'3190 FOR J=O TO t·lt·l-1: R(J'•=!.IRUI'li[•$([•$•:.}), t·l-l,.l,t.J-!•.IS, ~F•.'o: t·JE.'<T 
'3200 IF t·UJ=O GOTO 9220 
921 (1 FOR J=t1 TO t·U·J-1: 8 o:. J ':o =!.JRL ( t·l ID$ ( D:t < 4), H-I,Jt'J -I,J::., !,J)): t·JD::T 
922~3 Ot·~ Pll GOTO 9600 ~ 98(1(1 
9299 REf'l*****''"'"'"''**'"'''*'''*''"''**'''''' ''*''"'··''**''''''*'''*'"''''''*'''*''''''''"'"''*·''**''·'''** [ t·lUL TI PL I CRT I OH J 
93(1(1 FOR J=O TO t·JN 
931(1 FOf': K =•J TO t·l~l 
9320 C(K+J)=C(K+J)+R(K):t:B(J) 
9330 t·JE~:T K, J 
934(1 L=MMHJH 
935(1 I F L=O GOTO '344(• 
9360 FOf': J=(1 TO L-1 
937€1 P=INT(C(J)...-·!_r.ll_~.l) 

9380 IF P>=l THEN C(J>=C<J>-P:t:WW:C(J+l)=C(J+l)+P 
939(1 tiD\T 
9400 FOf': J=1'1 TO L -1 
9410 C:t ( J) =::;TR:t ( C ( J :.0): UJ=LEt·J ( C:t ( J)) 
9420 C$(J)=LEFT$(ZZ:t,W-LH)+C:t(J) 
9430 tiE>iT 
9440 C:tCL)=STR:tCCCL)) 
945€1 [)$(5)=uu·:FOF~ .J=L TO O ~:;TEP -1 
9460 D$(5)=[:o$(5)+C$(J):HEXT 
947(1 IF (JP< >tO'+'(LEt·J([:o$(5)) >16) THEt·J 8=(1: f':ETUf':~J 
9480 IF (ML=1 ),+,CZZ=O> THEH D$C3>=D$(4): [4(4)=1...'$ 
9490 RETUR~J 
9599 F.:EM**************************:t::t::t::t::t::t::t::t::t::t::+=:t::t::t::t::t::t::t::t::t::t::t::+::t::t::t::t::+::+:**** [ ADD I TI ON J 
9600 FOR J=O TO ~lf'l 
'3610 IF J>HN THEN CO::.J>=RCD: GOTO 963(1 
9620 C(J)=A(J)+8(J) 
963(1 t·JE:x:T 
9640 L=~lf'l 
965,~1 GOTO 9350 
9799 f':EI'l***'''*'''**'''****************''''''**'''******'''*********'''******** [ SUBSTRUCT I OH J 
980(1 FOR J=O TO Nt·l 
9810 IF J>tit·J THEt·J CO::.J>=CCJHRCJ): GOTO 9B30 
9820 C(J)=C(J)+R(J)-8(J) 
9830 IF C(J)((1 THEN C(J)=C(J)+WW:C(J+1)=C(J+1)-1 
9840 HE>n 
985(1 FOf': J=~l~l TO (1 ::;TEP -1 
9:::60 IF C(.J)< >O THEH L=J: GOTO 9BBO 
9:::70 HE)<J: [:o$(5)="0": RETURH 
'38B(1 IF L=O GOTO 9440 
989~3 GOTO 94(1(1 
9899 REt·H ,,, '''*** ''"''*''"'"''**'"'' ** ,,, '" ,,, ''"'' ''"'"'' ,,, ''"'"'"'"''**''"'"''*''"'"'' ''"''****'' * ''"''* [ CON~lR I N:::ERT I OH J 
990(1 FOR K=! 1 TO 12: FF:t="" 
991 (1 t·l=LEH ( D$ (K)>: t·lt·l= I HT ( t·J .. · 3 ':o 

9'320 I F t·lt·l=t1.···3 THEtJ Nt·l=t·lt·l-1 
9930 I.)$=LEFT$•:[.•$(f<:) 't·1-.3'f'Nt·D 
9'340 I F N~l=O GOTO '3'3::"J 
9'350 FOP J=O TO t·lt·l-1 
9'360 FF$=" "+MlD$([)$<: k •,N-3•J-2,3>+FF:t 
'3'370 tJE:<T 
'3'3:3f1 [:o;t(f: • ll;t+FF ct: TE:• f .. -3.•=t·!+t·lt·1 
9'"9f• NE>:T : F'ETUFtJ 
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Chapter 4 
Summarization of 
the Disk Basic 

I 





~Li~st~o~f~Di~sk~Ba~sl~·c~c~om~m~a~nd~s~~~~~~:> 
Following shown below are the list of commands used for DISK BASIC SP-6015. Commands are divided into 

groups in the sequence of direct execution commands., error processing commands, file control commands, 

statements, link to machine language commands, string processing commands, functions, arithmetic operators, 
logical operators, and symbol s. 

Care must be taken for the structure and contents of commands, as they are subject to change and moddi­
cation according to revision of the software. 

Direct execution commands 
1

DIR DIR1 
DIR 

Directory of the diskette 1n the dnve 1 IS d1splayed. 
In the ca se of the dr i ve 1, the number "1" can be 
omitted as "DIA." I 

1. 

DIR/P 

LOAD 

LOAD/T 

SAVE 

SAVE/T 

DIR2 

DIR/P 

DIR2/P 

Flle name (BTX file) 

I 
LOAD "TEXT A" 
LOAD FD2@10, "TEXT A" 

LIMIT 49151 
READY 
LOAD "OBJ" 

1 
Ob]ect fde 

LOAD/T "TEXT B" 

SAVE "TEXT C" 

SAVE FD1, "TEXT C" 

SAVE/T "TEXT D" 

Directory of the diskette 1n the drive 2 is displayed. 
As the directory display stops once after occupymg a 
full display, it then becomes poss1ble to execute the 
next command. Oepressmg the "CR" key will con­
tmue to display the directory. 
Because the system holds that drive number when the 
DIR command is executed, the drive number can be 
om1tted if the same drive is to be des1gnated by any 
of the direct execution commands or file access 
commands. 

I 

Directory. of the diskette set in the drive 1 is printed I 
on the optional printer. 
The above operation is executed for the diskette set 
in the dnve 2. , 
ln pnnt1ng out the directory the sector numbers of a 
file are also printed at the same time. 

I 

BASIC text (BTX) named "TEXT A" IS loaded. I 
The above operation is executed f?r an auxiliary 
diskette with the volume No. 10 wh1ch is set in the 
dnve 2. 
Shown in the left is an example of using thc LOAD 
command which 1s used in l1nking the BASIC text 

: w1th the machine language program (OBJ). The area, 

I 

i s restricted for BASIC usage by the LIMIT command I 

and the machine language program of which filc name 
is "OBJ" is loaded. 
This can be executed in the midst of the BASIC text 

'as a statement. (Refer to the "l1nk to Mach1ne 
Language Command.") 

BASIC text of which file name IS "TEXT B" IS I' 

loaded from the cassette tape file. 

A file name cal led "TEXT C" IS given to the BASIC 
text currently stored 1n the computer and written to 
the d1skette. 
The above operation IS executed for the drive 1. 

A file name cal led "TEXT O" is given to the BASIC 
text currently stored in the computer and written to 
the cassette tape file. 
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RUN 

LIST 

LIST IP 

NEW 

CONT 

RUN 
RUN 1000 
RUN "TEXT A" 

I 
BTX file 

RUN F03@7, "SYSTEM 1" 

Object f1le __j 

LIST 

LIST 70 

LIST 

I LIST 

'LIST 

70-
70-100 

-100 

I LIST IP 

I 
'NEW 

CONT 

Error processing commands 
ON ERROR 

IIF ERN 

I 

IF ERL 

RESUME 

1 O ON ER ROR GOTO 1000 

1000 IF ERN = 44 THEN 1050 

1010 IF ERL = 350 THEN 1090 

1030 IF (ERN = 53I*IERL = 700) 
THEN END 

1080 RESUME 

1120 RESUME NEXT 

1150 RESUME 440 
1900 RESUME O 

Starts program from the beginning of the text. 
Starts program from the statement number 1000. 
Loads the program named "TEXT A" from the 
diskette and executes the program. (With RUN 
command a ll the variables are cleared to zero before 
the execution of the program.) 
Loads from the drive number 3 the machine language 
program file na med "SYSTEM 1" with volume num­
ber 7. ln this case the system control disengages the 
BASIC. 

Currently loaded BASIC program i s shown on the ~· 
CRT screen. 
Displays only the program of the statement number i 
70. I 
Displays program s after the statement number 70. 
Displays programs from the statement number 70 to 
100. 
Displays programs up to the statement number 100. 

The same function as the above LIST command but 
uses the printer instead of the CRT screen. 

The program currently in the computer is deleted. 

With this command any interrupted program can be 
resumed from where 1t was ínterrupted (when the 
program is interrupted by such as the BREAK key 
operation, the STOP command or END command 1n 
the program. However, it is not possible to use the 
CONT command when a program using the statement 
number is edited after the interruption. Any d1rect 
execution command can be used.) 

, Clears a ll the variables with number and the str ing 
variables. 

Stops use of BASIC and returns to monitor. 

beclarative statement which directs the program I 
jump to the statement number 1000 when an error is 
encountered during program execution. 

With thís command the program jumps to the 
statement number 1050 when error number is "44." 

With this command the program is directed to jump 
to the statement number 1090 when the error causing 
statement number i s 350. 
With this command program termination is directed 
when the error number is 53 with the error causing 

, statement number being 700. 

With thís command the program returns to the main 
program after the error processing. There are the 
followíng types of restorations. 

Hands the control to the error causing command 
again. 
Hands the control to the command following the 
error causing command. 
Hands the control to the statement number 440. 
Hands the control to the top of the program. 



File control commands 
ILOCK 

I 

IUNLOCK 

IRENAME 

DE LETE 

CHAIN 

'WOPEN# 

IPRINT# 

I 

CL OSE# 
(ln case WOPEN# 
·1s used.) 

Kl ll# 

LOCK "ABC" 
150 LOCK FD1@1, "ABC" 

UNLOCK FO~ "DEF" 

200 UNLOCK "DEF" 

RENAME F02@3, "DEF","GHI" 

55 RENAME "NAME1","NAME2" 

DELETE "FILE A" 
150 DELETE FD2, "FILE A" 

300 CHAIN "TEXT 2" 

500 SWAP F02@7, "SUBR 1" 

20 WOPEN #3, FD2@7, 
"SEQ DATA 1" 

20 WOPEN #3, "SEQ DATA 1" 

30 PRINT #3,A,A$ 

40 GLOSE #3 

35 KILL #3 

Locks the file "ABC" contained in the diskette. 
With this command the above operation is executed 
in the program to the file "ABC" contained in the 
diskette of the vol ume number 1 of the drive 1. 
For the locked file, an asterisk mark "*" is at 
attached next to the file mode symbol when the 
directory i s displayed. 

Releases the lock of the file "DEF" of the diskette in 
drive 2. 
Releases the lock of the file "DEF" in the diskette in 
the program. 

Renames the file ''DEF," in the diskette of the 
vol ume number 3 of the drive 2, to "GHI.'' 
Rename of a file name i s executed in the program. 

Deletes the file "FILE A" from the diskette. 
Deletion of a file is executed in the program. 

Chains to the "TEXT 2" ol the BASIC text file in the 
diskette. ln other words, the "TEXT 2" i s loaded and 
program execution is started from the top of that 
program. At this occassion, the previous program is 
subjected to NEW, but the values in variables are 
transferred to the chained text. (CHAIN can be taken 
a s GOTO "statement. "I 

Swaps with the BASIC text file "SUBR 1" which i s 
located in the diskette of the vol ume number 7 of the 
dr i ve 2. That i s, the text in execution is saved once in 
the diskette, and fetches "SUBR 1" instead, then 
program execution is started from the top of that 
program. Upon completion of "SUBR 1 ," the saved 
text is then restored and program execution con­
tinues from the next command. SWAP must be 
executed in one Ieve I on ly. (SWAP can be taken as a 
subroutine ca ll.) 

ln order to write a sequential access file, the file name 
"SEQ DATA 1 "in the diskette of the vol ume num­
ber 7 of the drive 2 is defined to logical number #3, 
and opens the file. 
When the drive number can be omitted (refer to DIR 
command), it can be written as in the left. (As for 
WOPEN# commands for USR function, description 
will be given Jater on.) 

Writes the contents of the variable A and string 
variable A$ into the sequential access file defined to 
the logical number #3. However, they are in tem­
porary registration until the CLOSE# command is 
executed. 
(Write data is performed in a block unit of 128.) 

The GLOSE# command under the WOPEN# com­
mand duly registers the sequential access file. Then, 
relevant logical number is closed as undefined. 

The K I LL# command (or K ILL com mandl under the 
WOPEN# command cancels the WOPEN# command 
and suspends registration of the sequential access file. 
Then, treats the logical numbr as undefined. 
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764 

ROPEN" 170 ROPEN !'5, FD1©8, 
"SEQ DATA 1" 

70 ROPEN #5, "SEO DATA 1" 

IINPUT" 80 INPUT =-5. B, B$, G, G$ 

I 
CLOSE# 190 GLOSE #5 
(ln case ROPEN-"' I 
1s used.l 

XOPEN= 25 XOPEN =7. FD2©9, 
"RND DATA" 

:25 XOPEN ir7, "RND DATA" 

IPRINT"'I I 35 PRINT #7 151, R5, R5S 

INPUT!'I I 45 INPUT #7 151, R 1101 

CLOSE" 55 GLOSE c::7 

I 

(ln case XOPEN-::-
IS used.) 

CL OSE 

K ILL 

IF EOF 1=1 
... THEN 

100 GLOSE 

90 KILL 
K ILL 

200 IF EOF 1=51 THEN 300 

Statements 
GOTO 

~GOSUB 
RETURN 

ION ... GOTO 

100 GOTO 200 

100 GOSUB 700 

800 RETURN 

1 O ON AG OTO 70, 80, 90 

ln order to perform reading of the sequential access 
t;le, the file name "SEO DATA 1" to be read i s 
designated to be loaded into the diskette of the 
vol ume number 8 of the dr i ve 1 as logical number -+t'S, 
and opens the file. 

1
1t the drive number can be omitted, 1t can be written 

I a s in the left. 

' Reads the data from the sequential access file defined 
I to the logical number.::i-5. ln the case of this example, 
i variables and str ing variables, B, B$, C and C$ are 
: substituted with data o ne after another. 

,I The CLOSE# command under the ROPEN.tt com­
mand terminates read and open, and closes the logical 
number as undefined. 

ln order to perform read and write of the randem 
access file, the file name "RND DATA" is defmed 
and cross open it to the diskette of the volume 

j number 9 of the drive 2 as logical number #7. 
! li the drive number can be omitted, it can 
I expressed as in the left. 

Writes the contents of the value in the variable 
and string vanable R5$ into the elements 5 and 6 of 
the random access file defined to the logical 
~7. (The string must be up to 16 bytes.) 

: Fetches the numerical data in the element 5 of 

I
. the .randem access file defined to the logical num­
ber #7 to the superscribed variable R (10). 

The CLOSE:;:;': command under the XOPEN# com­
mand terminates cross open and closes the logical 
number as undefined. 

Alllogical opens are closed. 

Executes K I LL to a ll the logical open. 
Example in the left shows that Kl LL i s executed as a 1 

direct execution command. I 
Howe~er, KlLL# comman_d can execute without 
accessmg the disk drive un1t. 

When an INPUT.::; statement is executed againstl 
the sequen_tial access file ar the randem acces~ file, 
the condit10n turns "true" when a file end IS en­
countered. 

Jumps from statement numbers 100 to 200. 

Branches to subroutine at statement number 700. 

Ends subroutine execution and returns to next I 
statement assigned by GOSUB statement in the main 
program. 

Jumps to statement number 70 íf value of vanable A I 
is 1, statement number 80 if value i s 2, and statement 1 

I 

~umber 90 if the value is 3. Executes next statement 1 

rf A o O or A:'":; 4. I 
ON includes INT, and 1f A is 2.7, A 1s regarded as 2 
jumping to statement number 80. , 



ION ... GOSUB 100 ON A GOSUB 700,800 

IIF ... GOTO 

IIF ... GOSUB 

I FOR ... NEXT 
STEP 

10 IF A> 20 THEN 100 

20 IF A<> 10 THEN 200 

30 IF B < 3 THEN BoB+ 3 

IF B > 7 THEN PRINT B 

IF A>o B GOTO 10 

1

10 FOR A o 1 TO 10 
20 PRINT A 

.30 NEXT A 

10 FOR B o 2 TO 8 STEP 3 
20 PRINT Bl2 
30 NEXT 

1

10 
20 

1 30 
40 
50 

60 
'60 
170 

FOR A o 1 TO 3--­
FOR Bo 10 TO 30~ 
PRINT A,B Loop_B 
NEXT B- -------­
NEXT A 

NEXT B: NEXT A 
NEXT B, A 
NEXT A, B 

Loop A 

1 Branches to statement number 700 if value of I 
'variable A is 1, and statement number 800 if value i s 
2. Executes next statement if A = O or A~ 3. ON 

, includes INT. 

I 

Jumps to statement number 100 if A is greater than 
20. Executes next statement if A i s less than 20. I 

Jumps to statement number 200 if variable A i s not 
equal to 10. Executes next statement ifA equals 10. 
Substitues B + 3 value for variable B if value of 
variable B i s less than 3. Executes next statement if B 
i s greater than 3. 
Oisplays B value on CRT screen if value of variable 8 

1

1 

i s greater than 7. Executes next statement i s B i s less I 

than 7. 

Jumps to statement number 10 if value of variable A 
: i s greater than that of variable B. 
, Executes next statement if A i s less than B. 

! Branches to statement number 700 if the value of I 

1

1 variable A i s double that of variable B. , 
I Executes next statement if not. (lf multi-statement 
'follows conditional sentence, ON statement i s ex­
ecuted when condition is not met, while IF statement 
shifts to next statement number when condition is 

'not met, and multistatement is omitted.) 

I Statement number 10 states that variable A should be I 
changed from 1 to 10, dnd the first value of A is 1. 
Statement number 20 states value of A is to be 
displayed on CRT screen, therefore 1 is on display. At 
statement number 30, the value of A is 2, when this 

1 
loop i s repeated. Accordingly, 2 is displayed as the 

I 

value.of A. Thus, this loop is repeated until the value I 
of A becomes 10. (When the loop is ended, the value 

•ol A IS 11.) 

Statement number 10 states that value of B should be 
increased from 2 to 8 by increments of 3. With the 
value of STEP made minus, the value of the variable 

I 

can. be decreased. At statement number 20, B squared 1' 

is displayed. Statement number 30 is not NEXT B. ln 
th1s case, however, when no variable is given to NEXT 
statement, it is combined with the nearest FOR loop. 
ln example at left, FOR NEXT loop about 
variable B i s executed. lt i s suggested that the variable 
name is given to the NEXT statement. , 

I 

This is an example of double FOR .... NEXT loops I 
for variables A and B. Pay attent1on to the fact that B 
loop is placed inside A loop. Although double, triple, 
etc. loops are possible, inner loops must be enclosed 
by outer loops. The configuration of multi-loop is 
cal led "nesting". 

I 

ln example at left, variable A i s first set to 1 and, 
variable Bto 10. With A remaining at 1, B is changed I 
from 10 to 11, 12, until it reaches 30 under 

! execution of loop B. At statement number 50, value: 
of A becomes 2 with loop B execution started agian. 
ln substitution for NEXT statements at statement: 
numbers 40 and 50, two statements at number 60 i 

I 
shown at left can be used. However, statement 'I 

number 70 cannot be u sed, causing an error to occur. 
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]READ 
' ... DATA 

IRESTDRE 

I 
MUSIC 

I TEMPO 

166 

10 READ A, B, C, O 
20 DAT A 25, -0.5, O, 500 

10 
20 
30 

1

:: 

20 
30 

'10 

l

i ~g 
40 

READ H$, H, SS, S, SS, O 
DATA HEART, 3 
DATA CLUB, 9 
DATA SPADE, 6 

READ Xl$, X2$, Y$ 
DATA "A, B, C, O" 
DATA "E, F, G",": 16" 

READ A, B, C 
RESTORE 
READ O, E 
DATA 3, 6, 9, 12,15 

MUSIC "CDEFG" 

300 TEMPO 7 
310 MUSIC "DE JtFGA" 

300 MlS= "C3EG:-C" 
310 M2$ = "B3GDwG" 
320 M3$ = "CSR5" 
330 MUSIC Ml$, M2$, M3$ 

100 DEF FNA (XI= X t 2- X 
110 DEF FNB (XI= LOG lXI 
120 DEF FNC (YI = LN (YI 

I 
Substitutes constant or str ing placed in DATA state· 
ment for variable shown in REAO statement. First 
READ statement reads the first value of DATA 

i statement, and second READ statement reads the 
!second value of DATA statement. Variable in READ 

I 
statement and corresponding value in DAT A state­
ment should match the form of variable, with 

! numeral for numeric variable and str ing for str ing 
varaible. ln addition, no equation can be placed in 
DATA statement. DATA· statement can be placed 

I 

anywhere in the program, but at the beginning ar end 
for convenience. 
ln READ and DATA statements at left, values of 25, 
-0.5, and 500 are su bstituted for variables A, B, C 
and O, 

11n example at left, first value in DATA statement or 
'str ing "HEART" i s substituted for first variable in 
READ statement or string variable H$. Value 3 is 
substituted for second variable H, and thus read one 
after another. 
When string includes "," and ":", it is indicated by 
quotation marks. ln example at left, string in quota-

1 ti on marks of DAT A statement are substituted for 
string variables X1$, X2$ and Y$, respectively. 

ln READ DATA statements, values read from 

I
'DATA statement are shifted as READ statement 
progresses. However, use of RESTORE statement 
allows readout value to return to the first DATA 
statement. 
ln example at left, values 3, 6 and 9 are substituted 
by R EAD statement at statement number 1 O for 

l

variables A, Band C, respectively. 
Since, however, RESTORE statement is placed next, 
values to be substituted for variables O and E by 
R EAD statement at statement number 30 are not 12 

1 and 15, but 3 and 6 are substituted respectively. 
I 
'This states music to be automatically played. With a 
tempo assigned by TEMPO statement, a string 
(equivalent to a group of notes assigned for scale and 
duration) for a melody between quotation marks in 
MUSIC statement is converted to sound for delivery 

I 
th rough a spea ker. 
Do, re, mi, fa and sol in the m1d-range of the scale: 
sound with quarter notes at TEMPO 4. 

1 At statement number 300, TEMPO 7 i s assigned (the I 
fastest). At statement number 310, re, mi and fa with 
# sol and Ia in the mid-range are played at quarter 
note duration. With TEMPO statement not assigned, 
playing is conducted at TEMPO 4. 

ln example at left, a melody i s substituted for 3 string 
variables and MUSIC statement is executed. 
Melody at right on the scale 
is played. This has no TEMPO Í; ---:..">-.! ll 
statement assigned, and • .- • "" ·.., 
TEMP04 i s set for playing, 

DEF FN defines functions. Statement 100 defines 
X2 

- X as FNA (X). statement number 110, log 1 0 X 
as FNB (YI and statement number 120, logeY 
FNC (Y). Function is limited to 1 variable. 
Function names require the form of "variable ( )" 
as illustrated A I I. B I I and C I I. 



I 

SET 
RESET 

I 
CORSOR 

INPUT 

IGET 

PRINT 

I 

IPRINT/P 

jsET X. Y 
RESET X. Y 

I . SET O, O 
. 10 SET 79, 49 

I 

20 R ESET 79, 49 
30 GOTO 10 

10 FOR J =O TO 49 
20 SET J. J 
30 NEXT 
100FORJ=OT079 
110 SET J, SOR (J) 
120 NEXT 

1

80 
90 

CURSOR 25, 15 
PRINT "ABC" 

10 INPUT A 
20 INPUT A$ 

1:: 
INPUT "VALUE?"; A 

INPUT A, A$, B, B$ 

110 GET A 

1

20 GET A$ 

10 PRINT A 
·20 PRINT A$ 
l3o PRINT A; A$, B; B$ 
I 

140 PRINT "COST =";A 

50 PRINT 

10 PRINT/P A 
20 PRINT/P A; A$, B; B$ 
30 PRINT/P "COST =";A 

Lights the coordinate on CRT screen as assigned by 
variables X and Y of SET statement. Lights assigned 
by RESET statement go aut. The abscissa is from O 
to 79 starting at the left on CRT screen, while the 
ordinate is from O to 49 starting from the upper to 
lower part. This means top left corners are O and O, 
and bottom right corners are 79 and 49. start ing from 
the upper to lower part. This means top left corners 
are O and O, and bottom right corners are 79 and 49. 

norma I operation, CRT screen display consists 
ol 40 for X and 25 for Y. Please note.) 
Lights the top left corner point . 
Flashes the bottom right corner point repeatedly 
at statement numbers 10 to 30. 
X and Y assignments can be made by variable, 
equation or constant. 
Program at left is for drawing a slash from top left 
corner to bottom corner on the CRT screen. 
At statement numbers 100 to 120, a parabola is 
drawn on the CRT screen. SOR(J) does not always 
produce an integer, but the SET statement indudes 
INT, making it possible to assign any coordinate. 
What requires attention is that when X and Y exceed 
79 and 49, respectively, in the SET and RESET 
coordinates, X and Y turn to X - 80 and Y -50, 
respectively. Coordinate assignment by minus value, 
ar X and Y assigned by numerals exceeding 255 
characters may cause an error to occur. 

The CURSOR command is utilized to move the 
cursor to any desired point on the CRT screen. 
position must be directed by a numerical figure ar 
variable; O """39 for the X-axis as counted from the 
left and O '"'"'24 for the Y-axis as counted from the 
top. ln the example given in the left, the string 
"ABC" indicates the 26th position from the left and 
16th position from the top. 

Receives numeral for variable A from keyboard. 
Receives string for string variable A from keyboard. 
Before receiving keyin from keyboard, this displays 
string VALUE?. Separating string from variable uses 
semicolon ";". However, ? for numeral is not printed 
again. Numeric variable and string variable can be 
used in a mixed condition when separated by a 
comma ",", but the form of variable should be 
followed when received. 

Receives numeral of 1 character for variable A from 
keyboard. With no key pressed in this case, O is 
received. 
Receives 1 string for string variable A$ from key­
board. With no key pressed in this case, A$ becomes a 
empty string. 

Displays value of variable A on CRT screen. 
Displays characters of string variable A on CRT screen. 
Numeric and string variables can be used in a mixed 
condition. ln adď1tion, when a semicolon is used for 
separation, continuous display without spaces is 
possible. lf a comma is used, display starts at next 
position (10 characters per separation). The contents 
of a str ing enclosed by quotation marks are displayed 
as they are. ln case of a PRINT statement alone, a 
line is fed. 

Exectes function identical to PRINT to optional 
printer. An error occurs if no printer is provided. This 
statement can be used, irrespective of WOPEN state· 
ment. 
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I SlZE 

Tl$ 

I TAB 

I 

lsPc 

DIM 

i 

I 
,STOP 

END 

I 
1 REM 

'INP 

I OUT 

168 

PRINT SlZE 

Tl$~ "102030" 
10 Tl$~ "102030" 

20 PRINT Tl$ 

10 PRINT TAB (XI; A 

20 PRINT TAB (5); A$ 

10 PRINT SPC lXI; A 
20 PRINT SPC (5); A$ 

10 DIM A (20) 

1:: 
DIM B (99, 99) 

DIM A (201, B (99, 99) 

40 DIM C1$(10) 

' 
I 5o DIM AA (X), AB IX *21 

160 DIM K$ (7, 5) 

200 STOP 

I 
1999 END 

100 REM GAME: A~ 30 

ilD INP @12, A 

120 
PRINT A 

10 B~A*2 
OUT @13, B 

Displays unused memory size (bytes) of the memory 
presently built into the computer. 

Sets interna! clock to 10 hours 20 minutes and 30 
seconds AM. A number of 6 figures is used between 
quotation marks. 
Displays the actual time of the interna I clock. 

Shifts cursor by X character spaces from the left hand 
on CRT screen, and displays value of variable A. 
Shifts cursor by 5 character spaces from the left hand 
on CRT screen, and displays character tra in of string 
variable A$. 

'Prints X spaces and displays value of variable A. 
Prints 5 spaces and displays character train of string 
variable A$. 

When using variable with a subscript, the maximum 
of the subscript must be declared by this DIM {abbr.l 
of dimension) statment. Subscript can be used with 
numerals from O to 255 (maximum). Subscript can 
also be declared by variable and equation in the above 

1

. 

range. 
For variable A with subscript ( ), 21 arrays from A 
(O) to A (20) are prepared. 
Variable B with double subscript { ) can have 
10000 arrays from B (0, O) to B (99,99) are prepared. , 
Previous statement numbers 1 O and 20 are combined I 
for declaration in the form of statement number 30. 
For str ing variable C1 $ with subscript ( L 11 arrays 
from C1$(0) to C1$(10) are prepared. 
For variable AA ( ) with subscript, arrays from AA 
(O) to AA (X) and for AB I I. arrays from AB (O) to 
AB(X*2l are prepared, respectively. 
String variable K$ with double subscript ( } can have 
48 arrays from K$ (0,0) to K$ (7, 5) are prepared. 

Stops program execution and waits for next instruc­
tion. With CONT command given, this continues 
program execution. 

This ends program execution, but with CONT com­
mand given, it executes the next program. 

This is a comment and is omited during program 
execution. The colon ":" used even in REM state­
ment is the separator of multi-statment, and 30 is 
substituted for variable A. 

As the 1/0 port number is designated, data on that 
port i s read. 
With the statement number 1 O, the data on the 1/0 
port number 12 (decimal) is input to the variable A. 

Data is transferred to the external device after 
designation the 1/0 port number. 
With the statement number 20, the value in the 
variable B is output to the output port of the 1/0 
port number 13. 
(Connection with an external device i s carried out via I 
the interface unit. For more details about INP and 

1 

OUT commands, refer to the interface unit and 
universa! card manuals.) 



Link to machine language commands 
LIMIT 

PEEK 

POKE 

:USR 

10 LIMIT 49151 

LIMIT 49151 
30 LIMIT A 
LIMIT A 

L_-Decimal number 

:50 LIMIT SBFFF 
L_Hexadecimal system 

LIMIT $BFFF 

100 LIMIT MAX 
LIMIT MAX 
70 LIMIT $BFFF 

:80 LOAD FD2, "S-R 1" 

100 A~ PEEK (49450) 

Oec1mal system __j 
110 B ~ PEEK (Cl 

200 POKE 49450, 175 
Dec1mal system ~ 

'I POKE 49450, 175 
210 POKE AD, DA 

300 USR 1491521 

I Dec,mel >v"em j 

330 USR (AD) 

360 US R ($COpO I 
Hexadec1mal system 

40 WOPEN "S, USR ($COOOI 
50 PR I NT "S, A$ 
60 GLOSE -"ll 

String Processing Statements 
LEFT$ , 300 A$~ LEFTS IX$, Nl 

I 

RIGHT$ 1600 BS ~ RIGHT$ IX$, Nl 

MlD$ 900 C$ ~MlD$ (M$, M, N) 

With this command the area occupied by the BASIC 
program is limited to the address 49151 (BFFF in 
hexadecimal system). 

With this command the area occupied by the BASIC 
program is limited to the address expressed by the 
variable A. 
With this command the area occupied by the BASIC 
program is limited to the address BFFF. 
The affix "$" must be used when the hexadecimal 
notation i s used. 

Maximum memory area is allocated for the BASIC 
program area. 
When the machine language program (OBJ file) 
"S-R 1" is to be over the loading address COOO, 
"S-R 1" is loaded into the machine lanugage linking 
area from drive 2 by means of the program shown in 
the left. 

The data stored in the decimal address 49450 is 
converted in the deci mal number and substituted for 
the variable A. 
The data stored in a decimal address designated by 
the variable C is converted into the decimal number 
and substituted for the variable B. 
(When the BASIC area address is designated, "32" is 
always read.) 

Set the data "175" (deci mal number) to the decima I 
add ress 49450. 

Set the value indicated by the variable DA (within a 
I range of O to 255) i s set to the address designated by 
the variable AD. 

Program control is handed down to the decimal 
address 49152. This transfer of the control has the 

I same function as the machine language CALL com-
1 mand. Therefore, if a RET command is in the 
I machine language program (201 by the decimal 
code), it returns to the BASIC program. 

i ~h:e~~:i:sbl~~~~ the deci mal address designated by 

I 

Executes CALL the hexadecimal address COOO. 

Defines USR ($C000) to the logical number #8 and 
open to write. With the statement number 50 the top 
address of the buffer, where the contents of the str ing 
variable A$ is set, is set to the DE register, sets the 
data length (max. 255 bytes) to the BC register, and 

I executes USR ($COOO). 

Subsitutes the first to Nth character of str ing variable I 

I 

X$ for string varaible A$. N can be either constant, 
variable or equation. 

Substitutes the Ia st N characters of st ring variable X$ I 

for string variable B$. N can be either constant, 
variable or equation. 

'I Substitutes the N characters from Mth character of I 
str ing variable X$ for str ing variable C$. M and N can 
be either constant, variable ar equation. 
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ILEN '1 100 LX = LEN IX$) 

11 O LS = LEN (X$+ Y$) 

ASC 200 A = ASC IX$) 

220 X1$ = CHR$ lAl 

VAL 1400 K= VAL (N$) 

1 STR$ ! 440 N$ =STR$ (K) 

I 

Functions 
100 A= ABS (X) 

SGN 100 A= SGN lXI 

INT 100 A= INT (X) 

SIN 100 A= SIN lXI 

cos 200 A= COS lXI 

210 A= COS (200*JT/180) 

TAN 300 A= TAN (XI 

310 A=TAN IY*JT/18) 

170 

Substitutes character length (No. of characters) of 
str ing variable X$ for variable LX. 
Substitutes the character length sum of string vari­
ables X$ and Y$ for variable LS. 

Substitutes value of ASCII code (decimal), for the 
first character of string variable X$ for variable A. 

Contrary to ASC statement, this substitutes ASCII 
code character equal to value of variable A for string 
variable X1$. A can be either constant, variable or 
equation. 

Substitutes numeric string of string variable N$ for 
variable K as value. 

Contrary to VAL statement, this substitutes numeral 
of variable N$ a s string. 

: Substitutes absolute value lXI of variable X for 
variable A. Parenthesis can be either constant or 
equation. 

Example: ABS (-31 = 3 
ABS (12) = 12 

Substitutes -1 if value of variable X i s < O, O if X ""' 
O, and 1 if X> O, for variable A. 
Parenthesis can either be constant or equation. 

Example: SGN(0.4) = 1 
SGN(O) =O 
SGN(-400) = -1 

Determines maximum integer not exceeding X of 
i value of variable X, and substitutes it for variable A. 

Parenthesis can either be constant or equation. 
Example: INT(3.87) = 3 

INT(0.6) =O 
INT(-3.87) = -4 

Determines sin X value for value of variable X 
(radian) and substitutes it for variable A. Parenthesis 
can either be constant or equation. 
Since the relationship between the radian and degree 
i s, 

1T 

1 degree = -- radian 
180 

the substitution of sin 30° for variable A, for 
1 

example, should be made as at statement number 
110. 

Determines cosX value for value of variable X 
(radian), and substitutes it for variable A. Parenthesis 
can either be constant or equation. Calculation in 
degrees can be made in a similar manner to SIN 
function. Statement number 21 O i s to substitute 
value of cos200° for variable A. 

Determines tanX value for variable X value (radian) 
and substitutes it for variable A. Parenthesis can 
either be constant or equation. Calculations in de­
grees can be made in a similar manner to SIN 
function. Statement number 310 is a statement for 
substitution of tanY

0 
value for variable A. 



ATN 

EXP 

LOG 

LN 

RND 

400 A~ ATN (X) 

A~ 180/Jr*ATN (X) 

100 A~ SOR (X) 

100 A~ EXP (X) 

100 A~ LOG (X) 

100 A~ LN (X) 

110 A~ LOG (X)/LOG (Y) 
120 A~ LN (X)/LN (Y) 

100 A~ RND (O) 
110 B ~ RND (~3) 

200 A~ RND (1) 
210 B ~ RND (10) 

Determines tan- 1 X value (radian) for variable X value 
and substitutes it for variable A. 
Parenthesis can either be constant or equation. 

Calculation result is the value between -Ťand -}--. 

Statement number 410 is a statement for conversion 
of tan- 1 X value to degrees and substitutes it for 
variable A. 

Determines square root of X for variable X value and 
substitutes it for variable A. Paren thesi s can either be 
constant or equation, but value must be plus or O. 

Determines value of ex (e to the Xth power) for 
variable X value and substitutes it for varaible A. 
Parenthesis can either be constant to equation. 

Determines com man logarithms log 1 0 X value for 
variable X value and substitutes it for variable A. 
Parenthesis can either be constant or equation, but 
must be a plus value. 

Determines natural logarithms logeX value for vari­
able X value and substitutes it for variable A. 
Parenthesis can either be constant or equation, but 
must be a plus value. To determine logarithms logyX 
with bottom of Y, statement number 110 or 120 can 
be used. 

This function generates random numbers with values 
from 0.00000001 to 0.99999999. There are two 
ways of processing, one with O or minus integer given 
in parenthesis and the other with plus integer given. 
With O or minus integer given in parenthesis as at 
statement number 100 or 110, randem number 
generation is initialized to generate a specified value 
at a ll times, and the same value is substituted for both 
A and B. 
With plus integer given in the parenthesis as at 
statement number 200 or 210, random number with 
value between 0.00000001 and 0.99999999 is gene­
rated, whenever RND function is used. ln this case, 
however, this has nothing to do with the value of plus 
integer given in the parenthesis. 

Arithmetic Operators Numeral white on black base at left shows calculation priority order. 
Calculations in parentheses are further given priority. 

o 

o 

8 * 

8 

o + 

o 

10 A~ X + 3 (Substitution) 
20 B=rr 

10 A~ X t y (Power) 

10 A~ ~B (Minus sign) 

10 A~X*Y (Multiplication) 

10 A~X/Y (Division) 

10 A~X+Y (Addition) 

10 A~X~Y (Subtraction) 

Substitutes 3+ variable X value for variable A. 
Substitutes rr (3.1415927) value for variable B. 

Substitutes calculation result of xY for variable A. 
(However, if X t Y with X of minus value and Y of 
no integer, an error occurs.) 

O-B i s a subtraction, but "-" of -8 i s a minus sign, 
so please note. 

Substitutes product of X and Y values for variable A. 

Substitutes quotient of X and Y values for variable A. 

Substitutes total of X and Y values for variable. 

Substitutes remainder of X and Y values for variable 
A. 
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Log i cal Operators 
10 IF A= X THEN. 

20 I F A$= "XYZ" THEN . 
(Equal) 

<> 10 IF A <>X THEN. 
or >< (Not equal) 

>= 10 IF A>= X THEN 
or => (Greater than or equal) 

<= 10 IFA<=TTHEN. 
or =< (Less than or equal) 

* 10 IF (A>XI*IB>Y) THEN. 
(Logical multiply) 

+ 10 IF (A>X)+(B>Y) THEN. 
(Logical add) 

Other Symbols 

$ 

200? "A+ S"; A+ B 
210 PRINT "A+ B =";A+ B 

220 A = X: B = X t 2: P R I NT A, B 

230 PRINT "AB";"CD";"E" 

240 INPUT "X="; X$ 

250 PRINT "AB", "CE", "E" 

260 DIM A (20), B (30) 

270 A$= "SHARP BASIC" 
280 PRINT "*";AS;"*" 

290 A1$ = LEFT$ (A$, 5) 
300 A2$ = "MZ -SOK" 

400 S = SIN (X* 1T/180) 

Executes statement after TH EN if variable A and X 
value are equal. 
Executes statement after THEN if the contents of 
string variable A are equal to string XYZ. 

Executes statement after THEN if variable A and X 
value are not equa1. 

Executes statement after THEN if variable A is 
i greater than or equal to X. 

Executes statement after THEN if variable A is less 
than or equal to X. 

Executes statement after THEN if variable A 1s 
greater than X and variable B i s greater than Y. 

1 
Executes statement after THEN if variable A is 

j greater than X or variable B i s greater than Y. 

This can be used in substitution for PRINT state­
ment. Therefore, statement numbers 200 and 210 are 
identical. 

Symbol representing pause in statement and is used 
for multi-statement. The multi-statement at state­
ment number 220 includes 3 statements. 

Executes PRINT statement continuously. At state­
ment number 230, "ABCOE" is displayed on 

1 screen without space. 

Display "X=" on CRT screen, and waits for string 
variable X$ to be keyed in. 

Executes PR INT statement with tabulation. At state­
ment number 250, this displays AB first on CRT 
screen, then CO at the position 1 O characters to the 
right from A and finally E at the position 1 O 
characters to the right from C. 
Example in which the comma is used for variable's 
separation. 

lndicates that a string is between quotation marks 

lndicates string variable. 

Circular constant 3.1415927 is represented by n. 
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DISK BASIC SP-6015 ERROR LIST 
Nature 

Statement 
2 Numerical data 

3 Numerical data 

4 Data, variable 

5 String length 

6 Memory 
7 Dimension 

8 Statement 

10 GOSUB nesting 

11 FOR~NEXT nesting 

12 Function nesting 

13 FOR~NEXT 

14 GOSUB~RETURN 

15 Defined function 

16 Line number 

17 Continue 

18 Memory area 

19 Command 

20 Resumption 

21 Resumption 

24 READ- DATA 

25 SWAP Ieve I 

40 File 

41 Data 
42 File 

43 File 
44 File 

46 File, diskette 

50 Disk system 
51 File 

52 Disk vol ume 

53 Memory of diskette 
54 Diskette 

56 Data 
57 Diskette 

58 

I 

Diskette 

60 File name 

63 

I 

File mode 

64 Logical number 

65 Printer 

66 Printer 

67~nter 

1? Ch~~-k sum 

Meaníng 

Syntax error 

Overflow in numercial figure or arithmetical result 

lllegal numerical figure or variable 
Mismatching variable form 
String exceeding 255 bytes 
Out of memory ca pa city 

The same array variable is defined larger than before. 

Overflow of a BASIC text beyond the given length. 

GOSUB exceeding 16 levels 

FOR-NEXT exceeding 16 levels 

Functional definition over 6 levels 

lllogical NEXT 

lllogical RETURN 

Undefined function 

Oesignation of non-existing statement number 

CONT not executable 

Write request to the BASIC management area 

Mixed use of the direct command and statement 

RESUME not executable 

lllogical RESUME 

lllogical READ 

SWAP exceeding 1 level 

Reference i s ma de to a non-existing fi le 

Occurrence of disk hardware error 

Tried to register under an already existing file name 

Executed OPEN, DE LETE, or RENAME for a file already open. 

Made reference to, or executed CLOSE ar K ILL to an unopened file 

Write protected file 

Disk not ready for the system 

Tried to register files exceeding 94 

Error regarding volume number 

Lack of space in the diskette 

Oiskette without initialization 

Data error in FDC routine cal I 

Unusable medium 

Tried to initialize the master diskette 

File name error 

File mode error 

lllegallogical number 

Either the printer i s OF F state or disconnected 

Mechanical trouble with the printer 

Pa per has run aut of the printer 

___j Check sum error_ 
~ ~ 
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( ASCII code table 

- ln the table given below, the upper 4 bits correspond to the collumn while the lower 4 bits correspond to the 

line. For example, the ASCII code of character "A" i s 41 H in hexadecimal code, and "Z" i s 5AH. 
- However, the codes 11H to 16H in the table are the ASCII codes for cursor control. For instance, when the 

content of ACC is 15H, CALL PRNT (monitor subroutine) causes the cursor to return home (not display ing 

"H"). 

ASCII 

1 o o o 1 

I : ::: ~ 
4 0100 

5 o 1 o 1 

6 o 1 1 o 

7 o 1 1 1 

8 1 o o o 

19 1 001 

~ A 1 O 1 O 

B 1 o 11 

1: 
1 1 o o 

1 1 o 1 

I : 

1 1 1 o 

1111 

rsE [@] [EJ ~ ~ lili ~ @] [6] :s] Cd B D 
o rn rn r8l c 1-11 rn EE ~ @J o CJ E!j lil :•: 
o~C2J[8][8]:t~LJ~~[DJ~miTJb:d = [it] ~ c lSl :*1 ~ ~ 0 ~ m o BJ a l!l 
Cl ~ [1] [[] [I] .-K ~ ~ ~ [§] ~ D D El D 
1:1 [5J [EJ [Jl >to.~ 6J ~ [QJ E:j D IJ u t..lll 



I~ _Di_sp_la_v_co_d_e_ta_ble __________________ :> 
- The display code i s the code number to ca ll a character in the character generator. 

The character display on the CRT screen i s always made by transferring this code into video RAM. 
- ln "PRNT (0012H)" routine and "MSG (0015H)" rountine of monitor- subroutine, the ASCII code is converted 

into this display code, and the code is transferred to the position of video RAM mdJcated by the cursor. 
Codes Cl H to C6H in the list are the characters for cursor control. 

DISPLAY 

o oooo ~ [E] [Q] u ~s~ [fl [1t] D rs~ [EJ t::.J [] ! ~ D r~ 
1 ooo 1 [8] [Q] []] D [ll Kl ITJ D @J @J g ~ Drn [] ~ 
2 0010 [8] [8] [2] D ~ [] [!!] D llil [tJ[]~ D ~bll c:J 
3 0011 [Cl LSJ [3] D • l!J ~O @J ~fil[] r= ~ ~ ~ 
4 0100 [[] rn l1J El [ll[]~ o Cill rn ~o=~~[;] 
5 o 1 o 1 LEl [OJ [5J[Il [fJ [@] 00 [] ~ [ill ~ ~ l:1 ~ >1 [[] 

6 0110 [E]~[Q]u~1"'1l&l0ITJ~~~~~~~ 

1 o 1 1 1 [Gl ~[Z] D re ~ [!] lSl mJ ~ ~ Q r-1 ~ IJ:+' ~ 

s 1 ooo [8] [X] [8] Q 1ól ~ [] B lliJ 0 ~ ~ ~~ ~ [icll GJ 
9 1 o o 1 rn C'lJ [9] [] [2] lSJ OJ rn rn w L::l bJ ::c1 [] K~ ~ 
A 1 o 1 o [J] [Z] B ~ [] ~ ffi ~ []] ~ lm Q 1*1 ~ Kl [] 

B 1 o 1 1 [K] ~ El [) [Ll ~ ~ IJ lliJ [[] illJ ťJ i-K @] H ~ 
~ c 1100 []eg w 0 ~ Cd ~-- b:l OJ ca [QJ ~ :*~ ~ -i'" r;;J 

D 11 o 1 [MJ EJ [Z] D ~ bJ ~ o ffi Ll [OJ EE ~! u :~! [;;] 
E 1110 [f5J]CE0~ ~ BJ l-': ~ [illCJ~~ e[J s[;;] 
F 1 1 1 1 IQ] E9 [!] D w Ea 1'1 [) @] 5.] [Q] ~ G) 'ln,. ~ [I;] 
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How to use utility programs 

The master diskette, as we have said earlier, is laden with not only Disk 

Basic programs but application programs (at BTX mode orat OBJ mode) 

and utility programs as well: Photo 1 shows what versions the application 

and utility programs provide- they are also displayed in the directory of 
the master diskette. 

You should be well aware of using the Basic Text (BTX mode), so we 

shall proceed to the next discussion- on using the utility programs and is 

the first topíc about the "slave diskette initialize". 

S-DISKETTE I N IT (lnitialize of Slave Diskette) 

ff MON I TOR SP-1882 * * 
tFD 
BOOT DR IVE ? 

• SHARP BAS !C SP-6015 
27188 BYTES 

READY 
DIR 
VOL, Mf1STER (S. 673) 
OBJ* "S-D ISI<ETTE IN I T" 
OBJ* "F ll ING ~ CMT" 
OBH "D!SkETTE COP'/" 
OBJ* "BAS IC SP-5025" 
BT:~ ''PROU)GUE" 
BT~O:: "FASH ION" 
BT~O:: "CLOCk:" 
BT:~: "TA~:E-DO~<N GA~IE" 
READ'r' 

Photo 1 

This is a utility program that enables an initialize operation of the slave diskette, and is in fact intended to 

subject the slave diskette to a formation to meet Disk Basic application of the master diskette. This program 

operation i s needed each time the slave diskette i s renewed. 

Among the commands shown in the master diskette directory, there is: 

RUN "S-DISKETTE INIT" 

I . * L_ The astensk here mu st be erased. 

lf this command is executed, then its utility program is read entering a 

new mode of the program control, and the display shown in Photo 2 will 

ar1se. 

The initialize operation is,for the purpose of a formatting the diskette 
as well as its diskette its vol ume number setting. 

Photo 3 illustrates an example: The slave diskette which has been set in 

drive No. 1 is initialized to ma ke its vol ume number 10. As the operation 

ends, "END" is displayed and the machine returns to its command-ready­

to-accept mode: push "!" key to return it to the monitor mode. An error, 

if caused in the operation, can be cleared by pushing [_~H_IEf] and 
[ll]_E@ keys. 

The vol ume number available ranges from 1 to 127 any of which can be 

chosen as desired. Note, however, that either diskette shall be given a 

different number from the other. This means that 1n the logical open 

command, for instance, that different number setting can differentiate the 
diskettes (to be subject to the open command) among each other clearly 

enough, aided by another command "@V". 

Again, this operation is also induced even for the slave diskette that is 

just in process; at the time all the files, whether locked or not locked, will 

vanish, however. No initialize operation is possible with the master 

diskette. 

• SLAVE-DISK INITIALIZE <79/12/lS> * 
DRIVE NO. <1-4) [ '-MONITORJ ?I! 

Photo 2 

Photo 3 



Fl Ll NG ~ CMT (Filing of Cassette Tape Data onto Diskette} 

This is a utility program which ca u ses the data in the cassette tape to be recorded on the slave diskette, and 
there are two ways of its operation, "TRANSFER" and "CONVERT". 

Through "TRANSFER" program it 1s allowed for OBJ and BSD data in the cassette tapeto be transferred 
without any change of them, to the diskette. On the other hand, it is through "CONVERT" program that OBJ 
data of the cassette tape is once converted into BSD data and then recorded on the diskette - on a converting 
basis that 1 byte of the data is expressed as 2 byte ASCII code in the hexadecimal notation. 

Working with "TRANSFER" program: 
Leťs consider a machine language "GAME 1" filed in the cassette tape (CMT) which has to be transferred to 

the slave diskette. The first to do i s, of course, to initiate a running of "FILING +- CMT" utility file in the master 
diskette. The next will be as follows, provided that the slave diskette to do recording onto has been located at the 
drive No. 1. 

o;< TRANSFER FROM CMT TO FO * 
(1) FO<-- CMT (I) MONITOR ? 1 
DRIVE NO. (1-4) ? 1 

.!.PLAY 
FILENAME :GAME 
Fl LEMODE :1 
BYTE SlZE : 2177 
DATA ADR. : 4808 
EXEC ADR. : 0000 
(Tl TRANSFER (Cl CONVERT (S) SKIP ? T 

"1" i s selected. 
Drive No. 1 is designated . 

File information of the cassette 
tape is available. 

"TRANSFER" is to be selected. 

Whether you have to work with "TRANSFER" or with "CONVERT" program can be decided only after you 

have watched the file information of the cassette tape- on the master diskette's directory. "SK IP" here is the 
program that makes one cassette tape file skip to another. 

Now everything will go- by merely putting the unit in RUN "GAME 1" mode, then the machine language 
(OBJl program "GAME 1" filed in the diskette will be executed. 

Working with "CONVERT" program 
The example here is to illustrate the case where the machine language (OBJ) program "DISPLAY CONTROL" 

has to be recorded on to the slave diskette whose dr i ve has been assigned No. 1. 

* TRANSFER FROM CMT TO FO * 
(1) FO<-- CMT (!) MONITOR ? 1 
DRIVE NO. (1-4) ? 2 

.!. PLAY 

FILENAME :DISPLAY CONTROL 
FILEMODE : 1 
BYTE SlZE : 3100 
DATA ADR. :9000 
EXEC ADR. : 9000 

"1" i s selected. 
Dr i ve No. 2 is designated. 

(T) TRANSFER (C) CONVERT (S) SK IP? C ···· · "CONVERT" is to be selected. 
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lt is through "CONVERT" operation that 1 byte of the machine language code is converted into 2 byte ASCII 
code in the hexadecimal notation meaning that it further becomes Basic sequencial access data when put into the 
slave diskette. This means, another way, that the 3 bytes of machine language data is transformed into ASCII 
code shown below. 

29 EB 13 OBJ data (3 bytes) 

~ ~ ~ 
32 39 45 42 31 33 ASCII code row (6 bytes) 

{Sequential access data) 
"2" "9" "E" "8" "1" "3" 

ln the first com ing BSD block (124 bytes to make up a string of the input # statement) is, however, copied 
information data for the file. 

Application: 
The OBJ program which has thus been subjected to the conversion comes to be now BSD program capable of 

expression in ASCII code, leading to the following program you can perform a list dump in object code. 
lnput of the file name works in the statement No. 120 and ROPEN does in the statement No. 130. And it is 

the INPUT # statement (part of the statement No. 140) where the str ing variable A$ is substituted by the 124 
byte string which comprises the file information tak ing place as the result of the said conversion. 

This 124 byte string has a configuration like: 

1 5 9 (f 124 

[L3~[_1L[o~[_o~f9~f_o~fo~[_o~f9~[_o~fo~[_o~f----------~~)~----------~f~o[ 
Byte size Data Address Execute Address 

The area ranging from the statement No. 150 to No. 200 represents a combined set of the information display 
and the hexadecimal notation addresses. ln the succeeding area, ASCII data is read in 8$ at the intervals of 128 
bytes until they reach the file end- with their display as a memory list dump. 

100 DIM AD($): Dl= O: D2 = 8 

110 PRINT"**OBJ CODE DUMP LIST**" 
120 INPUT "Fl LENAME ? ";A$ 
130 ROPEN #6, A$ 
140 INPUT #6, A$ 
150 Al$=MID$(A$,5,4): FOR K= 1 TO 4 :AD (K) =ASC (MIO$(Al$, K, 1)): NEXT 
160 PRINT "t!l" 
170 PRINT "*OBJ CODE DUMP LIST*" 
180 PRINT "BYTE $";MID$(A$,1,4) 
190 PRINT "ADR $";Al$ 

200 PRINT "EXCE $";MlD$ (A$, 9, 4) 
300 INPUT #6,8$ 
310 IF EOF (#6) THEN PRINT: GLOSE: END 
320 FOR J = 1 TO LEN(B$) - 1 STEP 2 
330 IF D2 = 8 GOSUB 600 
340 PRINT " ";MlD$ (8$, J, 2); 
350 D2 = D2 + 1 : NEXT: GOTO 300 
600 PRINT 
610 1 F Dl= 1 GOSUB 800 
620 Dl= 1 : D2 =O: PRINT "$";Al$;: RETURN 
800 IF AD (4) <50 THEN AD (4) =AD (4) + 8: GOTO 840 
801 IF AD (4) <56 THEN AD (4) =AD (4) + 15: GOTO 840 
802 IF AD (4) <58 THEN AD (4) =AD (4) -8: GOTO 809 
803 AD (4) =AD (4) -15 
809 FOR K = 3 TO 1 STEP -1 
810 IF AD (K)= ASC ("9") THEN AD (K)= ASC ("A") : GOTO 840 
820 IF AD (Kl<> ASC ("F") THEN AD (K)= AD (K)+ 1: GOTO 840 
830 AD (K)= ASC ("O") : NEXT 
840 Al$="": FOR K= 1 TO 4: Al$= Al$+ CHR$ (AD (K)): NEXT: RETURN 



DISKETTE COPY 
By using this utility program it i s possible to copy the contents of a stave diskette to another diskette: there is 

no positional change between the two diskettes ~ any file keeps on the same track and sector position. To cite an 
example; Contents of a diskette assigned the drive No. 1 are to be copied into another diskette assigned the drive 

No. 2. 

* DISKETTE COPY (79/12/15) * 
FROM DR lVE NO. (1-4) (!- MONITOR) ? 1 
TO DRIVE NO. (1-4) ? 2 

As the copy operation ends, "END" is displayed. 

SLAVE 1 
VOLUME. m 

COPY 

SLAVE 2 
VOLUME. n 

Same as contents of 
SLAVE 1 

ln this "DISKETTE COPY". take care of that when contents of the SLAVE 1 are copied into the SLAVE 2 

all the files if existent in the S LA VE 2 are erased whether they have been locked or not. Stili, it is impossible to 
copy the verv Disk Basic of the master diskette into any slave diskette at all. 

Meaning of utility program error indication 

INHIBIT INITIALIZE.. .lf the initialize operation is attempted for the master diskette. 

NOT READY 

FILE ALREADY EXISTS. 

UNFORMAT 

.lf the drive i s not yet READY or if write-in operation i s tried for 
the diskette subjected to a write-protect treatment. 

. .. Means, in the fil ing, that the attempted file i s the same as the file 
already existent in the diskette. 

.lf the diskette which has not yet be initialized is subjected to the 
filing or copying. 

INHIBIT COPY TO MASTER DISKETTE 

NO USABLE DISKETTE . 

CHECK SUM 

NO FILE SPACE 

TOO MANY FILES 

NO MEMORY SPACE 

.. lf the master diskette encounters the file-copying. 

. . Means the media in use i s rejected. 

. Means a check sum error. 

... Means that no further filing is available. 

.lf 94 or more files are entered. 

.. Means that usable memory area i s lacking. 
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<:~_Ha_n_dli_ng_t_he_d_is_ke_tt_e ______________ ~ 
For more of operating the diskette ar Floppy Disk, consult the MZ-80FD lnstruction Manual. 

When handl ing the master diskette, you should use great care, and when using the SHARP option diskette it 

should be initialized without fail beforehand. 

1. Notes on the use of diskette: 

Making fingerprints on the diskette from the head window makes 

reading and writing difficult. Never soil the diskette surface. 

Storage temperature: 4°C to 50°C (ambient temperature). 

Do not expose it to the direct sunlight, nor put it in a place whose 
temperature i s over 50°C, ar the diskette i s deformed and damaged. 

lnsert the diskette straight in until it stops. Then close the front door 
carefully. Rough handl ing damages the diskette. 

Do not bend or fold the diskette. A deformed diskette makes reading 
and writing difficult. 



2. Notes on the storage of diskette: 

The index label should be fil led in before it is attached to the jacket. lf 
it is fil led in after it has been attached to the jacket, use a soft-point pen. 
Do not use a ball-point pen, pencial or other hard·point writing articles. 

Do not handle the diskette or Floppy Disk while you smoke or drink. 
ln case the diskette is soiled, data program stored in the diskette may be 
spoiled. 

Never put a magnet near the diskette. A magnet ring or magnet 

necklace may also affect the stored data. Be sure not to use magnetic 
objects when the diskette is handled. Any apparatus that generates 
magnetic fields should be also kept from the diskette; for example, a 
monitor screen of a computer, cassette tape recorder, home television set, 
etc. 

When not in use, be sure to keep the diskette in the envelope. Forma 
habit of putting the diskette into the envelope immediately after it is 
taken out of the drive. Such a habit will prevent nearly all problems 
resulted from wrong diskette handling. The master diskette should be 
loaded on the Floppy Disk on ly when it i s put in use; and when not in use 
keep it in the envelope with great care. The envelope is made of special 
material which works against static electricity, humidity, etc. So, make 
sure again a ll the diskettes are in the envelopes. 
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< Specifications 

Memory capacity 
No. of tracks 
No. of sectors 
Working conditions 

Rated voltage 
Power consumption 
Outer dimensions 
Weight 

Do not use a paper holder or paper clip, in a way as shown in the figure. 

Do not put heavy object (s) on the diskette. Do not put it on a desk or 
table carelessly to avoid this. Keep the diskette in its specified place 

whenever it is not u-sed. 

143K bytes/drive (286K bytes/unit) 

70 
16 (per track) 
4 to 25"C 

20 to 80% (relative humidity) 
Local voltage, 50Hz 
40W 
200 mm (W) x 320 mm (Dl x 200 mm (H) 

7.9 kg 

Specifications subject to change without prior notice for improvement. 
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