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PACE 4 I NTRODUCTI ON

Congrat ul ati ons on bei ng t he owner of an Exatron Stringy Fl oppy (ESF), the
| ow—eost nass—storage alternative! Nearly all new owners “fall in |ove”
with their Stringy Floppies. W hope you do al so

Use this manual to learn all you can about your Stringy Floppy, we
want you to get the nost out of it. The 30-day unconditional nmoney—back
guarantee is one of Exatron ‘s ways of mmking certain that all ESF users
are satisfied users. If, for any reason, you find that the ESF does not
live up to your expectations, then take advantage of the guarantee.

On the other hand, if you are satisfied, spread the word by telling
ot her TRS-80 owners about it - or better yet, showthemhowit works. Take
it to alocal users group neeting for a denpnstration, or even start an
ESF Omers Associ ati on Workshop.

Your coments and suggestions, both about the ESF itself and this
manual , are wel cone. W hope never toget toobigtolistentoour custoners.
Call on the toll—free Hot Line:

(800) 538 8559 (inside California 408 737—+111)
9.00am - 5.00 pm PST
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VWHAT | S A STRI NGY FLOPPY? =========—======—=-=—=—=—=—=—=—=—=-=—=—=—=—=—=—=—=—=—=—=—=========

The Exatron Stringy Floppy (ESF) is a unique |owcost, high-speed,
extrenel y—eonpact and reliable data-storage system for wuse wth
m croconput er systens that fits the gap, between cassettes and di sk drives,
perfectly.

The system is based on a mniature endl ess—+oop tape cartridge
(called a “wafer”), a precision direct—drive transport mechanism and
associ ated electronic circuitry.

Each wafer, smaller than nost business cards, is only 2-3/4" |ong
by 1-9/16” wide and 3/16” thick. The wafer contains an endl ess | oop of
magnetic tape (from5—to 50—feet long), that is 1/16” w de. The anmount
of data that can be recorded on a wafer depends on the I ength of tape in
it, typically, a 50—foot wafer can hold at | east 40—+housand byt es of dat a.

Wth only one noving part (the notor spindle), the transport
mechani smis extrenely reliable. The notor spindle is used as a “direct
drive” on the tape, pulling it past the record/replay head at a constant
speed of 10 i nches per second. Wth a 5—foot wafer a conplete tape cycle
takes | ess than 6 seconds.

The recordi ng techni que used in the ESF systemis call ed “bi —phase
recordi ng”, which is the sane as that used in di sk systems. This specia
el ectronic technique results in phenonenal reliability, even when the
nmot or speed vari es by as much as ten percent. The entire systemcontinues
to function under extrenely adverse conditions.

Sol i d—state opti cal sensors are used t o detect the physical presence
and wite—protection status of the wafer. Areflective splicein the tape
| oop, which acts as an end—ef —tape/begi nning—ef +ape mark, is also
detected optically.
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| MPORTANT READ THI S PAGE! =============——-=-—-—----———-—-—-—-—---——————=—=—=—=—=—====

MODEL | SYSTEM REQ_J] REMENTS ==========—=—=—=-=-=-=-=--———-—-—-—-—--———————=—=—=—=—=—====
The Model | ESF requires Level Il BASICand a mi ni mum16K of nenory i n your
Mbdel | TRS-80.

It will work with any ot her configuration of the Mddel 1.

The ESF operating systemis in a 2K Read Only Menory i nside the ESF unit.

MODEL |1l SYSTEM REQ_J] REVMENTS ============—=—=-=-=-=--———————————————=—======

The ESF 111 will only work with a Model 111 that has 48K of RAMi nstal | ed.
I f your conputer has 16K or 32K only, then Exatron can supply additional
RAM for self installation (see the current Price Sheet for cost).

The ESF 111 operating systemsoftwareisloadsintothetop 2Kof your nenory
(4K with Data 1/0. This wll conflict wth sone comercial
machi ne- | anguage software, if it |loads into the top of nenory al so.

At present Exatron has no plans for a rel ocatable version of the ES? |11
sof t war e.

OPERATI ON W TH DI SK DRI VES

Both the Mddel | and Model 11 units will operate on a systemw th disk
drives.

When in Disk BASIC issue the command CMD'T", to disable the interrupts,
theninitialize the ESF in the normal way. Use the SYSTEMresponse /12346
with the Model | ESF, and ESF for the Model I11.
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MODEL | | NSTALLATI ON =========—=—=-=-=-=-=-=-————-—-—---—-———-—--—----————=—=-===—=—====

Fi rst make sure t hat your Mbdel | and any connect ed peri pheral s are wor ki ng
properly. If all seens to be normal then turn everything off and unplug
t he power.

I nspect the ESF and the two—for-one bus—extender cable for any
obvi ous damage. Pay particular attention to the contacts at the end of the
40-way ri bbon cabl e connected to the ESF and on the bus-extender cabl e.
These contacts shoul d al | be strai ght and even. I f you see any bent contacts
read the informati on on the next page.

Carefully remove any peripheral s that you may have connected to t he
expansi on—port card edge of the keyboard: e.g., expansion interface,
printer, etc. and connect the femal e connector of the bus—extender cable
to the keyboard card edge. Make certain that the “THI S SIDE UP" | abel is
readable fromthe front of the keyboard.

Exerci se extrene caution in making this connection in order not to
bend any of the contact fingers inthe bus—extender connector. Use a sl ow,
end—to—end, rocking notion, with constant pressure toward t he card edge.
Do not use undue force. If the connector is a very tight fit read the
i nformati on on the next page.

After connecting the bus—extender cabl e to the expansi on—port card
edge, plug the ESF ribbon—eabl e connector into the bus—extender in the
posi tion nearest tothe keyboard. Agai n, take carein nmaki ngthe connection
and check that the “THI' S SIDE UP" | abel on the ESF ri bbon—abl e connect or
can be read fromthe front of the keyboard.

Now connect any device that you may have had connected to the
expansi on—port card edge to the remai ni ng mal e connector at the end of the
bus—ext ender cabl e.

For nost reliable performance, your ESF shoul d al ways be connect ed
to the bus—extender cable, not directly to the expansi on port, and shoul d
be the device connected nearest to the card—edge connector.

I f you add nore ESF drives to your system(you nmay have up to ei ght
ESF units connected at one tine) you can order a bus—extender cable with
mul ti pl e connectors. These special Exatron cables can al so be used with
any ot her peripherals that need to be connected to the keyboard.
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THI CK CARD EDGES ============—=—=-=-—-—---—-—-—-—-—--—---—oo—o—-oo---oooo-SS---=-====

If you feel a lot of resistance when plugging in the bus extender the
probabl e cause is a slightly thick expansi on-port card edge. In this case
you can bevel the top and bottom of the expansi on—port card edge, very
slightly, with a fine file or enmery board.

Take care not to get any filings inside the conputer, and draw t he
file only anay fromthe card edge —not toward it nor sideways —so as not
to danmage the netal fingers on the card edge.

After the beveling operation, brush away any debris and cl ean the
contact fingers by lightly rubbing them with a soft eraser. The
bus—ext ender connector shoul d nowfit easily and snugly over the card edge.

FI XI NG BENT CONNECTCOR CONTACTS ===========—==—=—=====—=—=—=—=—=—=—===—=—=—========

If the contact fingers appear to be bent then you can straighten themw th
asmal | pointed plastic or wooden stick, such as around toothpick. Usual ly,
though, all that is required to correct any connector problens is sinply
to break and renake the connection. Sone oxi dati on may have cont am nat ed
the contact surfaces, and the wi ping action of breaking and renmaki ng the
connection is enough to clean the contacts and ensure a troubl e—free
connection between the two connectors.

PONER TO THE EFS ===============-=-=-=-=—=—=—=——-—-—-—-—-————=——-——=—=——=—=———=—=—=—=======

Connected to the ESF unit, by a two—wire cord, is a small plug-in
transforner that converts the 117—volt AC househol d voltage to the correct
AC vol tage for the ESF. As the ESF does not have a power On/ O f switch,
we recommend t hat the transformer i s connected sothat anmaster switchturns
it off when you switch off the conputer.

No harmwi |l come to the ESF or transformer if the power is left
swi t ched on when not in use, but, it will consume a small anmount of energy
—Ilike an electric clock does.
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MAKING I T WORK - MODEL | =============—=—=-—=-=-—----————-—-——-——————=—=—=—=—=—====

First, restore power to your conputer system (which now, of course,
i ncludes the ESF) and check that everything in your systemstill works
correctly.

Now you need to |l et the conmputer knowthat a Stringy Fl oppy has been
attached. Switch of f the conputer for 10 seconds, then swi tch on and answer
the MEMORY S| ZE? question by pressing Enter.

Lat er, you can answer t he MEMORY S| ZE? wi t h what ever val ue you woul d
normal Iy use, but for this get—acquainted session just let the system
default to its maxi mum avail abl e nmenory.

When t he READY pronpt appears after you answer “MEMORY S| ZE?”, type

SYSTEM ( Ent er)

A new pronpt shoul d appear

*9

Answer it by typing:
/12345 (Enter)

You shoul d now see t he ESF si gn—en nessage appear on the screen. The
message shoul d read:

EXATRON STRI NGY FLOPPY VERSICN 4.1

>

If you do not get this sign—en nessage and the conputer hangs up,
probably one of two things has happened.

It could be that you did not answer the *? pronpt correctly. (It's
easy to forget to type the slash before typing the nunbers.) Try pressing
the RESET button, and start again. |f you are sure that you‘ve answered
the *? pronpt correctly, thenthe next nost |ikely causeis abad connection
at the point where the ribbon cable from the ES? connects to the
bus—ext ender cabl e.

In this case turn off the power and check the connection, paying
particular attention to the fenmal e connector on the EFS ribbon cable.
Sonetimes t he contact fingers can get m sal i gned and not mate properly with
t he mal e bus—ext ender connector. This is not a common occurrence, but it
can happen. Al so, make certain that the connectors are the correct way up.

Inthe unlikely event that you still cannot get the sign-on nessage, after
i nvestigating these probabl e causes, then please call Exatron on the Hot
Li ne and get advice fromthe Service Departnent.



Exatron Stringy Fl oppy Manual - Model | & 111 PAGE 11




PAGE 12 MODEL |11 | NSTALLATI ON

MODEL 1] | NSTALLATI ON ============-=-=-=———=-—-—-—----———--—----————=—=-=-=======

At present the ESF 11 will only work with a 48K Model 1l —if your
machi ne has | ess nenory read page 6, before proceedi ng.

First make sure that your Mddel 1l and any connected peripherals
are working properly. If all seenms to be normal then turn everything off
and unpl ug the power.

I nspect the ESF for any obvi ous danage. Pay particular attentionto
the contacts at the end of the 50-way ribbon cabl e connected to the ESF.
These contacts should all be straight and even. |If you see anything
suspicious, call Exatron and get advice from our Service Departnent.

Carefully renove any peri pheral s that you nay have connected to t he
expansi on—port card edge (in the center at the back of the Mdel

1y,

Connect the 50—way ESF connector to the expansion port, so that the
cable exits fromthe rear of the conputer. Exercise extreme caution in
maki ng this connection in order to not bend any of the contact fingers in
the connector. Use a slow, end—to—end, rocking notion, wth constant
pressure toward the card edge. Do not use undue force.

| MPORTANT: DON T PLACE YOUR ESF Il ON TOP OF THE COWUTER —
PUT IT ON THE TABLE TO THE LEFT OR RI GHT OF THE COVPUTER

Now connect the 5—way DI N pl ug of the Radi o Shack cassette cable to
the Model 111 cassette port. The three nminiature jacks, at the other end
of the cable, are inserted into the rear of the ESF as foll ows:

1. The large BLACK jack to the socket nearest the 50—way cabl e.
2. The large GRAY jack to the socket furthest from 50—way cabl e.
3. The remai ning SMALL GRAY jack to the m ddle socket.

Read t he section on page 9 about power, then plug the ESF transforner
in. This conpletes the physical installation of the ESF 111, and you are
now ready to check out your conplete system
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MMKING I T WORK - MODEL ||| =============—=-=-=-=-=-=-=———-—-=-—---———————=—=—=—=====

First, restore power to your Model 1l (which now, of course, has a Stringy
Fl oppy connected) and check that everything still works correctly.

Now you need to | et the conputer knowthat a Stringy Fl oppy has been
attached. Switch of f the conputer for 10 seconds, then swi tch on and answer
both the CASS? and MEMORY Sl ZE? questions by pressing Enter.

At this point insert the wafer marked “MOD |11 BOOT WAFER” into the
ESF drive, (if you have a dual —drive version use the lefthand drive.) As
you push it in you should hear a high-pitched “beep” fromthe ESF.

When t he READY pronpt appears after you answer “MEMORY S| ZE?”,
type:
SYSTEM ( Ent er)

A new pronpt shoul d appear
*?

Answer it by typing:
ESF (Enter)

The right—-hand red light onthe ESFwi Il come on, and you shoul d hear
a buzz fromthe ESF notor. Wthin 10 seconds you shoul d hear a “beep”, like
when you inserted the wafer, and the notor buzz will drop in pitch.

Inthetopright of the display twin asterisks will flash, for a few
seconds, followed by:

ESF Data I/O Version 4.1a
Exatron Stringy Floppy Version 4.1
Readi ng. .

Thi s should be foll owed by;
Done
ESF Bootwriter
Thi s program can be used to:
(1) Copy itself ——ESF Bootwriter
(2) Make a custom ESF Boot wafer

(3) Just bootstrap the ESF software
Wi ch function do you want (1, 2 or 3) ?
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After you've | oaded the “Boot” wafer, you need to nake some copi es of
it. To do this respond 1 to the display pronpt, and then press the enter
key. Youw || be asked to renove the ori gi nal boot wafer, and insert a bl ank
10—+t wafer:

Pl ease take out the ESF Bootwiter wafer, and
insert a 10 ft blank wafer in Drive O.

(it must be write-enabl ed)

Press (ENTER) key to start ? _

After you insert a newwafer, and press enter, the programwi || rmeke a
new boot wafer automatically. Thenit will ask you to test the wafer, and
if you want to make anot her copy:

Witing. . Done
Witing. . Done
Pl ease wite-protect the wafer and test it
Do you want to wite another one (Y or N ?

Bef ore you test the wafer, nmake anot her copy by inserting anot her bl ank
10-ft wafer and replying “Y’. Then test both your new boot wafers by
switching off and follow ng the startup sequence with each in turn.

After you have a couple of extra boot wafers you can make a custom
boot wafer, without the Data I/O or Bootwiter prograns if you wi sh. The
bootwiter programoptions 2 and 3 pronpt youinasinilar way to t he nunber
1 option, just do what the nessages tell youto do. Wth a customBoot wafer
you just have to type ESF, in response to the SYSTEM pronpt to | oad the
ESF sof tware.

VHAT | S A “BOOTI” PROGRAM ? =========-=—=—=—=-—-—-—---—-————-—----—————=—=-=-==—=====

When you first connect the ESF 111 to your Model 111 it fools the conputer
intothinking it is a cassette deck. The “BOOI” wafer contains a speci al
program that patches into the BASIC interpreter, and |oads the ESF
operating systeminto the top of menory. After this the ESF does not need
to i npersonate a cassette deck.

The term “BOOT” signifies a programthat is designed to help | oad
anot her program-- like lifting yourself up by your own bootstraps!
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MORE ABOUT THE ESF 11l SOFTWARE ============—=======-=—=—===—=—=—=—=—=—=—=======

In the original Mdel | TRS-80 there was an unused 2K-byte section of
menory, which is where the Model | ESF ROMi s addressed, when Radi o Shack
produced the Model 111 they used up this part of menory with enhancenents

to the Mcrosoft BASIC.

So, for the ESF Il we had to nove the Stringy Fl oppy software into
the top of RAM (booting it inwith the aid of the cassette port). Al the
machi ne- | anguage subroutines used by the Model | and Il ESF are in the

sanme rel ative | ocati ons —for nore details send for a copy of the Advanced
Progranmmers Gui de, which contains the conplete source
code.

| F NOTHI NG WORKS ===============-=-=-—-=—=—=——-—-—-—-—-—o—————-————=——=———=—=—=—=======

I f you do not get these sign—en nessages, or the conputer hangs up, or you
hear several “beeps” then one of two things has probably happened.

It could be that you did not answer the *? pronpt correctly. Try
pressing the RESET button, and start again.

If you are sure that you’ve answered the *? pronpt correctly,
then the next nost |ikely cause is a bad connection at the point where the
ri bbon cable fromthe ESF connects to the Mdel 111.

In this case turn off the power and check the femal e connector
on the ESF ribbon cable. Sometinmes the contact fingers can get misalign
and do not mate properly withthe card edge. This is not a conmon occurrence,
but it can happen. Al so, nake certain that the cassette | ead i s connected
correctly.

Inthe unlikely event that you still cannot get the si gh—en nessage,
after i nvestigatingthese probabl e causes, thenthere nay beafault within
the ESF, the “Boot” wafer, or the connecting cableitself. If this appears
to be the case, then please call Exatron on the Hot Line and get advice
fromthe Service Departnent.



PACGE 16 THE ESF COMVANDS

THE ESF COMWANDS=================—=—=—==—=—=—=—=—=—=—=—==—=—=—=—=—==========

Al'l ESF commands ar e preceded by the “@ synbol and nay be used as st at enent s
wi thin a BASI C programor entered as conmands whil e the conputer isinthe
conmmand node. This section covers the use of these commands while in the
conmand node. Their use as statenents wi thinaBASI Cprogramwi | | be covered
in a later section.

@NEWi s the ESF el ectroni c equi val ent of an eraser, it will erase any data
that was previously recorded, so think twice before using this conmand.
Normal |y, the @NEW command i s used when you want to get rid of all data
froman old wafer or certify a new wafer.

The @GNEWcomand may be entered with or without a file nunber as a
suffix. But note that @GNEW @GNEWO and @NEW 1 will all cause the entire
waf er to be overwitten.

Entering the command @GNEWwi th a fil e nunber greater than 1, but | ess
than 99, will cause only that file and any higher-nunbered files to be
witten over.

After execution the @GNEWcomand wi Il display the nunber of bytes
avai |l abl e on the wafer.

The conpl ete nessage that will appear on the screen at the end of
the @GNEW (certify) operation would look sinmilar to the follow ng:

>@EW
ERASI NG . 4024 BYTES. .DONE READY
>

The byt e-count val ue depends upon the |l ength of tape in the wafer.

Files with nunbers bel ow the suffix given to the @GNEW command are
not overwritten.

If you have a wafer with five files recorded on it, and you enter
t he conmand “@\NEW3”, then files 3, 4, and 5w |l be overwitten but files
1 and 2 will still be intact.

Do not give an @NEWfil e nunber nore than one higher than the | ast
recorded file nunber, as the ESF software will be | ooking for the end of
the previous file to know when to start the certify operation. It wll,
of course, never findit, because it was not recorded. Wien thi s happens,
the ESF wi |l run continuously and you rmust press the BREAK key to stop the
fruitless search.
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HOWN MANY BYTES ARE LEFT?==============—=——-—-=-—---—-————-—-—-—-—-——————=—=—=—=—=—====

The byt e—eount feature can be useful in determ ni ng hownany bytes are | eft
available on a tape. To determine this information, sinmply enter the
conmand “@NEW with a file nunber one hi gher than the last file nunmber that
you have recorded on the wafer.

For exanple, if you have five files recorded onthe wafer, then enter
t he command “ @GNEW6”, and the wafer will be certified fromthe end of file
5to the end of tape and give you the correspondi ng bytes avail able for
data storage.

When the ESF operating systemreceives the @NEW conmand, the follow ng
t hi ngs happen:

The nessage “ERASING .” wll appear on the display, the ESF
tape—transport notor turns on, and the endl ess—+oop wafer tape will be
pul | ed past the read/wite head of the ESF. An optical sensor within the
ESF checks for the end-of-tape / begi nning-of-tape (EOI/BOT) reflective
spli ce.

During this period, the notor-on indicator (right-hand |ight on the
front of the ESF unit) lights up. Wien the splice is detected, the wite
indicator (left-hand |ight on the front of the ESF unit) is sw tched on,
mar ker data and a digital patternis recorded (witten) onthe full length
of the tape by the ESF software.

When the write operation has been conpleted, the wite light wll
go out and the ESF will shift into a read operation. This is sonetines
referred to as the “verify cycle” of the @NEW comuand.

The ESF continues to transport the tape across the head whil e readi ng
(verifying) the information that was recorded during the just—eonpleted
wite operation. It reads back the entire tape; and if the data that is
read back is exactly the sane as recorded, the tape transport notor and
nmot or—en |ight are then turned off.

At this tinme, a byte—eount nmessage i s di spl ayed and t he word “ DONE”
appears. The byt e—eount nessage is telling you how many bytes of data you
can expect to record on that wafer with a future @SAVE conmand.

The data recorded at the beginning of this @NEW operation is
recogni zed by the ESF software as a “FILE MARK 0” and i ndi cates where to
begin recording the file 1 data of a future @AVE operation.
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@BAVE i s the command t o copy a BASI C programfromconput er nenory to waf er.
Avariation of this command i s used to save a machi ne—+anguage programand
is covered in detail inits own section.

The @AVE command nust al ways have a fil e nunber suffix, which nust
be at |east 1.

Attenpting to @AVE a programw t hout a file nunber, or usingafile
nunber O, will result in a syntax error.

Al files nust be saved in sequential order, starting with 1 and
progressing up to a maxi rumof 99. There can be no gaps in the fil e nunbers
on a wafer.

If the programthat you want to save will be the first program on
a wafer, then the proper comand is:

@AVE 1 (ENTER)

This will result in the follow ng display:
@BAVE 1
VRI TI NG. . DONE
READY
>

The next programto be saved on t he sanme waf er nust befile 2 fol | owned
by 3, and so on. As long as you continue to save nultiple programfiles
on the sane wafer, you would continue saving prograns in this sequenti al
manner. The ESF software will allowupto 99 files to be saved on one wafer.

The actual nunmber of programfiles that you can save is limted to
a conbi nation of wafer and file |ength.
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HOW @AVE WORKS =========-=-=-=-—-—-—-—-—---o-o-o-—-oo-oooooooo-oooooo--o-----=—===

The observed operation of the ESF duri ng an @SAVE operationis exactly the
sanme as duri ng an @\EWoper ati on, except for the nessages di spl ayed on t he
screen. The sequence of action is as foll ows:

If thiswerethefirst programto be saved on t he waf er, then an “ @GAVE
1” command woul d be issued in the conmand node of the conputer. \Wen the
ESF sof t war e recei ves thi s command, t he nessage “WRI TI NG. . ” appears on t he
screen and t he tape transport notor andits on/off indicator LEDwW Il |ight
as in the @45W operati on.

When the file O marker (recorded at the begi nning of the tape by the
@NEW oper ati on) has been found, the ESF software will begin witing the
programdata to wafer. At this tine, the wite-indicator light will turn
on and will remain on until all the program has been witten to wafer.

The | ast operation to be perfornmed by the ESF while in this wite
cycleistorecordan “end of file 1” marker after the | ast byte of program
data has been recorded. The ESF then shifts into its read (verify) cycle
and continues just as in the verify cycle of the @EWoperation.

When the verify cycle has conpleted, the ESF notor will stop, the
motor-on light will turn off, and the nessage “DONE’ wi ||l appear on the
screen. The conpl ete nmessage that should appear on the screen after a
successful @BAVE operation is:

>@AVE 1 VWRI TI NG . DONE READY
>

When the next programis to be saved, the operation is the sane,
except that the wite cycle will not start until the “end of file” marker
of the last saved programi s detected. I nthis case, the next programshoul d
be saved with the conmand “ @GSAVE 2”, and the wite cycle will start after
the detection of the “end of file 1" marker.

It shoul d be obvious here what woul d happen if you tried to @AVE
this programwith a file nunber of 3 or higher. The ESF woul d run forever
| ooking for that “end of file” marker that was never recorded. Again, as
inthe @GN\EWoperation, you nust press the BREAK key to stop the fruitl ess
sear ch.
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The @OAD command i s used whenever you want to | oad a programfrom wafer
into the conputer. If you want to |l oad a specific programfile, then you
nmust add a file nunber suffix.

I f you sinply enter the @QOAD conmand wi t hout a file nunber then the
next file, that the ESF software finds, will be | oaded.

If you i ssue an @Q.OAD conmmand with a nonexi stent file nunber (such
as “@OAD 6”, and there are only five files recorded on the wafer), then
the ESF will run forever —I ooking for a nonexistent file. The BREAK key
must be pressed in order to break out of the fruitless search cycle.

The comand “@OAD 0" will give the same results as “@QOAD’. O
course, if thereis only one programon the wafer, or if you are i nterested
inonly |l oading the next file, then a sinple “@QOAD conmand wi || suffice.

If a waf er has several files recorded onit and you want to load in
file 3, you would enter the command as “@OAD 3.” O course, if you had
previously loadedfile 2, thenagain, asinple“@OAD" without afile nunber
woul d suffice.

HOW @ OAD WORKS =====================================================

When t he ESF software receives The @OAD command, it causes the nmessage
“READING. .” to appear on the screen. At the sanme tinme, the notor and its
indicator light will turn on.

If the command i ssued were a sinple “@QQOAD’ without a file nunber,
t hen t he ESF woul d begi n reading in the programfile i medi ately foll ow ng
the first “end of file” marker that it encountered. (The file O mark, at
t he begi nning of the tape, is accepted by ESF as an “end of file” marker);
however, i f the @QOAD command were i ssuedwith afil e nunber, such as “@OAD
3", the read operation woul d not begin until the “end of file 2" marker
had been det ect ed.

After a successful @QOAD operation has been conpl eted, the nessage
“DONE” wi || appear on the screen and the ESF notor and its indicator |ight
will turn off. The conpl eted nmessage should read as foll ows:

>@O0AD 3
READI NG. . . DONE
>
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SYSTEM / 12345 AND OTHER VARI ATI ONS ==================—=—=—=—=============

This nmight be an opportune time to di scuss the neani ng behi nd answeri ng
the SYSTEM pronpt, *?, with the address nunber of /12345.

Actual ly, the ESF can be initialized by answering the SYSTEMpr onpt,
*?, with one of seven different addresses. These are:
/12340, /12341, /12342,
/12343, /12344, 12345, /12346

The reason for choosing 12345 as the exanple address will becone
apparent as we proceed through this discussion.

Thereis a 2-Kareainthe Level Il ROM begi nning at address 12288,
that is not used by the TRS-80. Wen you answer the SYSTEM pronpt wi th any
of the above seven addresses, you will have selected a valid entry point
intothe ESF ROMthat will initiate a set of instructions to be executed
i nthe ESF ROMrouti nes. The exact i nstructions that will be execut ed depend
on which entry address you chose in answer to the SYSTEM pronpt.

No matt er whi ch ent ry—poi nt address you choose, the foll owi ng acti on
is conmon to all:

The ESF ROM routines check for the top of avail able nenory as set
by your answer to the MEMORY SI ZE? questi on at power up. The ESF firmware
will thenwite four bytes of machi ne-1 anguage code at the top of avail abl e
menory and then reset MEMORY SIZE to a value that is four | ess than what
was sel ected at power up.

In addition to the action descri bed above (which will occur on any
of the seven entry—point addresses), when /12345 is selected as the
entry—poi nt address, a keyboard debounce routine is initiated within the
ESF firmvare and the appropriate sign-on nessage is displayed on the
monitor screen. In this case, the sign—en nessage is

EXATRON STRI NGY FLOPPY VERSICON 4.1

>

Answering the SYSTEM pronpt with /12346 will give the sanme results
as /12345, with the exception that no debounce routine will be initiated.
Thi s i s useful when using di sks, as all di sk operati ng systens have speci al
keyboard routines.

Choosi ng an entry—poi nt address of 12340, 12341, 12342, 12343, or
12344 is really a variation of the @QOAD command.

Each of thesewill initialize the ESF ROM wi th debounce, then | oad
the file represented by the last digit of the 1234n nunber.

For exanple, /12340 will load the next file that is found; /12341
will load file 1; /12342 will load file 2.
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PARI TY, CHECKSUM AND VERI FY ERRORS================—=—=—=-=—=-=—=—=—=—=——=—=—=—======

Al'l of the exanpl es given so far have been for successful conmands. So what
happens i f sonethi ng goes w ong?

If, duringthe verify cycle of an @45Wor an @AVE conmand or duri ng
t he read operation of an @QOAD conmand, an error i s detected, the ESF st ops
and gi ves an error nmessage. After the error nessage t he ESF sof t ware returns
you to BASIC. Error nessages as they night appear on the nonitor screen
are as foll ows:

>@NEW

ERASI NG. . . 254 BYTES. .. PARI TY ERROR
?FD ERROR

READY

>

>@AVE 1 WRI TI NG .. VERI FY ERROR ?
FD ERROR

READY

>

>@O0AD 1

READI NG. . . PARI TY ERROR
?FD ERROR

READY

>

You nmay occasionally see a “CHECKSUM ERROR’ nessage rather than a
“PARI TY ERROR’ nessage. The message depends on the type of error detected
during the read operation.

We suggest that if you detect any of these errors while trying a
command, you repeat the command a couple of tines. If this does not work
then you can try cleaning the read/ wite head —see the Appendi x
1.

VR TE- PROTECTED ERROR =============—======-=-=-—=-=—=—=—=-=—=-=-=-—=-=—=—=—=—=—=—=—=—=—========

This error can happen during an @GNEW or @SAVE, and neans that you tried
towite data to a wafer that has had the wite-protect sticker renopved.
This is the small, white, round sticker that is attached just above the
EOT/ BOT sensor hole cut out on the | abel side of the wafer.

Thi s sticker nmust be in place before any wite operation can be perforned.
You woul d nornal Iy renmove this sticker fromany progranmed waf er that you
wanted to protect from accidental erasure. Replacenent stickers can be
purchased locally at nost stationary stores.
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TAPE TOO SHORT ERROR ==========—=-=-=-=-=-=-=———-—-—-—-—--—-———-—-—-—--—-——————-=-=—=—=—====

If youtry to @AVE a programthat istoolongtofit inthe space avail able
on a wafer, then a “TAPE TOO SHORT” error nmessage will be displayed, and
you nust use a | onger wafer.

The screen display woul d appear as foll ows:

>@BAVE |

VRI TI NG. . . TAPE TOO SHORT ERROR ?FD ERRCR
READY

>

| T WONNT STOP & OTHER ERRORS =========—=—=—=-=-=-=-=-—————-—-—-—-———————=—=—==—=—====

One | ast error type that you may run across is failure to @AVE a program
filewithafilenunber 1. This failurew |l not result in an error nmessage
but will be evidenced by the fact that the ESF never goes into its wite
made. It just keeps running until you press

BREAK.

The nost probabl e cause for this type of error or mal functionis that
the file O marker recorded duri ng an @NEWoper ati on has sonehow been | ost.
This could be due to stray magnetic fields in an area where the wafer was
kept. High anbient tenperatures can al so cause | oss of data on magnetic
tape. Therefore, always keep your wafers in an area free from nagnetic
fields and extremes in tenperature.

Exanpl es of bad places to | eave your wafers would be on top of or
next to the video nonitor (strong el ectro—agnetic fields here) and on the
dashboard of your car, where direct sunlight can weak havoc with the
magnetic nmedia as well as the plastic wafer itself.

If you do find that you cannot performan @AVE 1 on a wafer, sinply
@NEW ng that wafer again will usually solve the problem

THE BREAK KEY | S BROKEN ==============—=—=-=-=-—-—--—-———-—-—-—-—-——————=-=—=—=—=====

The only tine that the BREAK key will not return you to Level Il BASICis
when the ESF is in a wite cycle, as evidenced by the wite |ight being
on. To break out of this cycle, you nust press the RESET button. Wenever
the BREAK key i s pressed to brake out of an ESF searcn or read cycle, the
error nmessage “?FD ERROR’ wi || appear on the screen. This is normal and
can be di sregarded.
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EXERCI SI NG THE STRI NGY FLOPPY COWANDS ==========—=—=—=—==—=—=—=—=—=—=—=—========
Now that you have the ESF connected to your conputer system and have
successfully got the sign on—hAessage ...

EXATRON STRI NGY FLOPPY VERSI ON 4.1

... you are ready to get sone hands—en experience i n exercising
the three ESF conmands now avail abl e.

Bef ore the step—by-step exanpl es for ESF conmands, we will discuss
the ESF wafer itself. After this, youwll be ready toinsert awafer into
the ESF unit and begin using the three ESF comands:

@\EW @BAVE, and @ QAD.

VEET THE WAFER ============-=-=-——-—-—-—---—-—o—-—-—-—-—-—--—-—o——-—-—-—-—-—--——————=—=—=—=—=—===

DRIVE
WRITE PROTECT SLOT
STICKER
READ / WRITE
SLOT
- 3 i

pa X

NS
N

SENSOR WINDOW

o

LENGTH
INDICATOR
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END- AND- BEG NNI NG-OF- TAPE SENSOR ===========—=-=—=—=——=-—=—=—=—=—=—————=—=—=—=======

Just above the wafer—ength indicator is a circular cutout in the wafer
| abel . This is the wi ndowthat an optical sensor in the ESF | ooks t hrough
to detect the reflective splice that joins the two ends of tape together,
(how el se did you thi nk we made endl ess tape?) This splice is called “the
end of tape / beginning of tape marker”

( EQT/ BOT.)

Thi s sensor w ndow nmust never be covered. If it is, say by a
waf er-identifying |label that you m ght stick on the face of the
waf er, an @NEW operati on cannot be perforned.

THE WRI TE PROTECT STl CKER ==============—=—=-——-—-=----——————--————=—=—=-======

Above this sensor windowis the area where the wite-protect sticker is
attached. Thi s round, white sticker nust beinplaceinorder towite data
to the tape.

Peel this sticker off when you want to protect the tape from bei ng
i nadvertently overwitten. Makesurenoreflectivenaterial isleft inthis
ar ea.

DRI VE AND READ) WRI TE SLOTS ==============—======—===—===—===—===—==========

Just above and a little to the right of the wite-protect sticker
is asmll cutout inthe top of the plastic wafer. This is the slot where
t he ESF capstan spi ndl e engages the tape and causes the tape to traverse
fromright to left across the ESF Read/ Wite head.

To the right of the spindle slot is another cutout inthetop of the plastic
wafer. This is the area where the ESF Read/ Wite head presses agai nst the
tape so that it can record and replay data.
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ESF COMWAND EXERClI SES ========—==-=-=-=-=-=-———-—-—-—----———-—-—-—----————=—=—=—=—=—=—====

We wi || assune fromthis point onthat your conputer systemis up and runni ng
with the ESF correctly initialized.

Al exercises in this section will be done in the commuand npde
of your computer. Usingthese commands as statenments withina BASI Cprogram
will be covered in the next section.

Ref er to page 19 for the nmeani ng of any error messages that you may
get while doing these exercises.

TRYI NG QUT @NEW ==============================-=========-==============

Ckay, insert your new 5%t bl ank wafer (label side up) into the nmouth of
the ESF. The design of the wafer is such that it can be inserted into the
ESF only the correct way round (fanous |ast words!)

As you insert thewafer, youw Il feel aslight resistanceto further
nmovenent at about the point where the bottomof the water |abel is even
with the lip of the ESF slot nouth. Push the wafer past this resistance
point, and you will feel the wafer snap into place. You are now ready to
i ssue ESF conmmands.

Type “@NEW, and press Enter. The nessage “ERASING .” will appear
on the screen, and the right-hand notor-on light of the ESFwill turn on.
When t he EOT/ BOT splice has been detected, the |l eft—-hand wite |ight will
turn on.

After the tape has been fully witten, the wite light will turn off
and the data nowwittenwi |l beverified. After verification, the ESFunit
and nmotor-on light will turn off and t he byt e—eount nmessage along with t he
word “DONE” will be displayed.

The nunber of bytes in the byte-count nmessage i s determ ned by the
I ength of tape that is being certified. The byte count should not be | ess
than the following for different |ength tapes:

5 ft at | east 4,000 bytes 10 ft at least 8,000 bytes
20 ft at least 16,000 bytes 35 ft at least 28,000 bytes
50 ft at |east 40,000 bytes

NOTE: The ESF software can only count to 65,535, and then resets to zero,
so if you get a low byte count with 50—foot wafers don ‘t panic

just add 65,535 to the displayed nunber!

Remove t he 5+t wafer, insert anot her new bl ank waf er of a different
I ength, and repeat the @NEW command. You should notice the exact sane
sequence of events happening, with the exception that it takes | onger and
the di splayed byte count is higher. It should take about 15 seconds to
certify a 5-ft wafer, 30 seconds for a 10—+t wafer, and correspondi ngly
| onger periods for |onger wafers.
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TESTI NG BRAND- NEW WAFERS ===========-=-=—=——-—-=-—-—-—-—-———-—-—-—————————=—=—=—=—=—====

W recomrend that all new wafers be given a certifying test
i mredi atel y upon recei pt. This is best done by putting each of t hemt hrough
an @NEW operation five tines in succession.

Al t hough al | wafers are tested before shipnment, things can go wong
in transit, and this is a quick way to determ ne any hidden faults. If
problems with the wafer or tape are discovered during this testing
operation, the defective wafers should be returned to Exatron for
repl acenment in accordance with the stated warranty.

If you encounter any errors during the @NEW operation, you should
clean the read/wite head agai n and repeat the test. Sonetines, newtape
will have a tendency to |eave sone tape oxide contam nation on the
read/wite head that will inpair a good read/wite operation.

Somet i mes during an @GNEWoperati on you nay receive an error message
and the wafer is not defective. This will be when the @GNEWoperation is
term nated with an error nessage, but the indicated byte count is at | east
the anmpunt stated in the beginning of this section.

This situation can occur sonetines just as the splice pulls out of
the takeup hub within the wafer. There may be a nonentary fluctuation in
tape speed at this moment that could result in a PARITY ERROR being
regi stered and the @NEW operation being prenmaturely terni nated.

Since this type of error would be generated at the very end of the
tape, the error can be disregarded and the wafer should be considered as
havi ng passed the test as |ong as the displayed byte count is not bel ow
the minimumlisted for that |ength wafer.

The following is a suggested way to set up this test operation:

Insert a new, 5—ft. blank wafer and enter the follow ng one |ine
program

10 FOR' 1 =1 TO 5: @NEW NEXT |

Type “RUN’ and press Enter. The @GNEWoperationw || nowrepeat itself
five tines as the @GNEWcommand i s | ooped t hrough t he FOR/ NEXT | oop of the
above program

You may notice that the displayed byte count changes after each
passage through the | oop. This is normal and should be of no concern. It
i s caused by the fact that the tape passes by the read/wite head alittle
faster, the longer the ESF is in operation.

The lubricant that is a part of the tape conposition begins to work
nore ef fectively as t he head and t ape begi nto warmdue t o surface friction.
It isjust duringthe first few @EWcycles that this change in byte count
(normally not nore than a few hundred bytes)

It does not affect the operation of the ESF in any way.
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TRYI NG QUT @AVE ============================-=-===o=SS=oS==============

Insert acertified 5-ft wafer (the one that you just @GNEWed) into t he ESF
and key in (or CLOAD from cassette) a small BASIC program A programin
t he nei ghbor hood of 500 bytes will be just fine. Aprogramw thinthis range
of bytes will allowthe conpletion of the follow ng series of experinents
usi ng t he “@AVE’ command. Add a | i ne at t he begi nni ng ~f your programt hat
says:

1 REM TH S | S PROGRAM #1
Type “@AVE 1" and press Enter.

You wi I | note that the sane cycl e of events will occur as in the @GNEW
operation, except that the displayed nessages will be different. Inthis
case, you will see the message “WRITING .”, followed by the word “ DONE’
when the operation is conplete.

Now change line 1 to:
1 REM TH S | S PROGRAM #2

Save the programon the sanme wafer by typing “@AVE 2", and press
Ent er. You shoul d observe t he sane acti on as bef ore and nowhave t wo program
files on your wafer: file 1 and file 2.

Save the sane programagain on the wafer, but this tinme doit with
an “ @AVE 4" conmand. Youwi || noticethat the ESF never goesintoitswite
cycle, because it cannot find an “end of file 3" marker.

Press the BREAK key to return to BASIC.

Try savi ng t he sanme programwi t hout giving afil e nunmber tothe @AVE
conmand. Type “@AVE’, and press Enter. Notice that the conputer will not
accept this command and returns a syntax error. Al @AVE conmands nust
have a fil e—desi gnator nunber.

Edit the first programline again and nake it read:

1 REMTH S | S PROGRAM #3

Save the programon t he sane wafer as file 3. Type “@AVE 3" and press
Enter.
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TRYI NG QUT @ QAD ====================================================

Type “NEW (caution -- not “@NEW ) and press Enter. This will, in effect,
clear out the resident programin your conputer nenory; and if you type
“LI ST” and press Enter, you will see only the READY pronpt.

Wth the sanme wafer still in the ESF, i ssue an @.OAD conmand wi t hout
a file number, type:

@.OAD (Enter)

You will notice that the nmessage “READING .” will appear on the
screen and that the ESF and its notor-on light will both turn on. After
the program has | oaded into nenory, the word “DONE” will appear on the

screen and the ESF and nmotor—en light will turn off.

Type “LI ST" and press Enter. You will see that programnunber 1 has
been | oaded i nto nenory. Thi s shows t hat executi ng an @Q.OAD command wi t hout
afilenunmber will sinmply load in the next file on the wafer fromwherever
the tape may be resting at that point in tine.

Type “@QOAD 3" and press Enter.

When t he nessage “DONE” has been displ ayed, type “LIST” and press
Ent er. You shoul d nowsee t hat programnunber 3 has overl ayed programnunber
1innmenory. This action points out how, by giving afile nunber to an @QOAD
comand, one nmay cause the ESF to skip over any intervening fil es and | oad
only the file given in the @QOAD command.

Type “@QOAD 4" and press Enter.

Notice how the nessage “READING .” is displayed, but the ESF never
stops its search operation. This is, of course, because there never was
a file 4 recorded on the wafer.

Press the BREAK key to term nate the search operation.

Type “@NEW 4” and press Enter. The ESF will go into a certifying
operation and gi ve a byte count equal tothe nunber of bytes still avail able
on the wafer.

Type “@QOAD’ along with any file nunber you like froml to 3, and
press Enter. After the nessage “DONE’ has been di spl ayed, type “LI ST” and
press Enter. Youwi ||l seethat you have not destroyed any fil es on the wafer
by entering the conmand “@\NEW 4.”

Type “@NEWS5” and press Enter. Notice that the ESF never enters the
write phase of t he @NEWoper ati on, becausethereis no“endof file 4” marker
toinitiate the witing of the certify data. Press BREAK to term nate t he
search operation.
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List the programin menory and increase its byte | ength by addi ng
several nore |ines of code. Type “@AVE 2" and press Enter.

After the @AVE operation has been conpleted, type “@OAD 2" and
press Enter. After the @QOADoperati on has been conpl eted, |i st the program
to verify that the new programhas i ndeed been aaved as a new fil e nunber
2.

Type “@Q.OAD 3" and press Enter. Notice that the ESF never conpl etes
the @QOQAD operation. The new, longer file nunmber 2 that you have just
witten has overlaid the beginning of file nunber 3.

The ESF software cannot find the begi nni ng- of - program mar ker t hat
isrecorded with every @AVE operation alongwiththe “end of file” nmarker.
You have | ost fil e nunber 3. Press BREAKto term nate the search operati on.
I f, by some chance, file 3 does | oad, then add sone nore |ines of code to
file 2 and try again.

The point hereisthat it isfoolishtoresave afile on a wafer that
has fil e nunbers higher than the one that you will be @AVING |f the new
fileis longer than the old file of the same nunber, you definitely wll
| ose access to the following file. If it is the same or slightly less in
byte I ength, then possibly you nmay be able to pull it off; hut nore than
likely, the beginning file mark of the followi ng programw |l still get
cl obber ed because of slight variations in ESF notor/tape transport speed.

The only tinme that you can performthis operation and not run into
troubl e along these lines is when you are resaving the last file on the
wafer. Here, the only linitationis that there be enough tape | eft on the
wafer to hold the nunmber of bytes required to @AVE the file.

Type “@AVE 3" and press Enter. Wen the wite operation has been
conpl eted, type “@AVE 4" and press Enter. Keep repeating this operation,
i ncreasing the @AVE fil e nunber by one eachtine, until youreceive a"“TAPE
TOO SHORT” nessage on the screen.

Type “@Q.QOAD" with any fil e nunber up to, but not including, that |ast
file nunber. This will show that the “TAPE TOO SHORT" nessage and its
subsequent action of returning you to BASIC di d not destroy any previous
files. O course, if youtried to @QOAD that last file, you would get an
error nmessage, because it is an inconplete file. Try it.

Now t ype “@NEW and press Enter. When the certify operati on has been
conpl eted, type “@OAD’ and press Enter. You will notice that the read
oper ation never conpl etes, and t he ESF runs conti nuously. This shows t hat
the @NEW conmmand has effectively renoved all traces of any previously
recorded files. Press BREAK to term nate the search.
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MAKI NG BACKUP COPI ES OF SOFTWARE =======—=—=—=—=-=-=—=——————=———————=—=-========

Now that you are familiar with the use of the ESF conmands, it istinme to
make a backup copy of the programs contained on the Starter Kit program
waf er .

As wi th any software, whether it be recorded on ESF waf er, cassette,
or di sk, a backup copy shoul d be i medi atel y made and the origi nal should
be put away in a safe, secure place.

There are several progranms recorded on this wafer. Sone are BASIC
prograns and some ar e machi ne-1 anguage progranms. Consult the contents page
included with the Starter Kit to find out which prograns are i n BASI C and
what their associated byte counts are.

W will not, at thistime, make backup copi es of t he machi ne—+anguage

prograns contai ned on that wafer. We will, instead, confine this section
t o maki ng backup copi es of BASI Cprograns and def er t he procedur e for maki ng
copi es of machi ne—+anguage progranms until |ater.

Fol | ow t he st ep—by-step procedure bel ow for each BASI C program on
the Starter Kit program wafer.

1: Choose a newwafer that has sufficient | engthto holdthe conplete
program that you want to save.

For exanple, if one of the prograns that you want to save has an
i ndi cat ed byt e-count | ength of 8K, then you shoul d choose at | east a 10-ft
waf er, as a 5t wafer does not contain enough tape to hold it.

2: Certify the wafer withthe @NEWconmand. OF course, if you al ready
know that the chosen wafer is certified, you nmay skip this step.

3: Insert the Starter Kit programwafer, type
@Q.OAD (desired file nunber) (Enter)

4: When the BASIC programfile has | oaded, renpbve the Starter Kit
program wafer and i nsert your certified wafer.

Type “@AVE 1" and press Enter.

5: After the word “DONE” appears on the screen, renove t he wafer from
the ESF unit and peel off thewite —protect sticker. Younowhave averified
backup copy of the BASIC programthat you | oaded.

6: Put the back—dp wafer back into the ESF and type:

@.OAD (Enter)
The programon the wafer will now !l oad into the conmputer. Check by runni ng
the program
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If you want to, try “@NEW, and press Enter. You will see the
“WRI TE- PROTECTED ERROR’ message appear on the screen, and you wll be
returned to BASIC

This shows that renoving the WRI TE- PROTECT sticker did, in fact,
prevent you fromoverwiting the data on that wafer. (If by some chance
the ESF wites all over the wafer - sorry about that, your ESF i s broken!
Call Exatron on the Hot Line.)

Repeat steps 1 through 6 for each of the BASI Cprogranms onthe Starter
Kit program wafer.

Thi s procedure wi | | put a copy of each BASI C programon an i ndi vi dual
wafer by itself. If you wanted i nstead to save nore than one program on
the same wafer as separate files, then you should choose a wafer with a
I ength | ong enough to hold the conbined files and save themin the order
that you want them on the wafer.

Renmenber, all files nmust be @AVED with file nunbers in ascending
sequential order.
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SAVI NG AND LOADI NG MACHI NE LANGUAGE =================—==—=—=========—====

To save a nmachi ne—+anguage program the ESF software nust be directed to
the area i n nenory wher e t he machi ne-| anguage programis. Thenit nmust wite
the particular nenory area out to wafer as a programfile. To do this the
ESF sof t war e must be gi ven two paraneters: the starting address i n menory,
and its |l ength.

This is done by adding the information, in decimal, to the @AVE
command in the foll owi ng way:

@BAVE 1, Start Address, Length

Notice that for correct syntax of this mnmachi ne—+anguage save
conmand, a conma rmust separate the file nunber fromthe starting address
and a conma nust separate the starting address fromthe program |l ength.

When you want to | oad your machi ne-1anguage program back into the
conputer, it is doneinexactlythe sane manner as is a BASICprogram i.e.,
t hrough the use of the @OAD conmand, with or without a file nunmber. The
ESF software, when it receives the @QOAD conmand, will load the fileinto
t he proper area of nmenory in accordance with the code that was witten as
part of the file header information when it. was @AVED.

Si nce i ssui ng an @AVE comand al ong wi t h a starti ng address and byte
length results in a nenory dunp of that desi gnhated area of nmenory, you can
see that what is saved to wafer could be data that represents code ot her
t han a machi ne—+anguage program Therefore, usingthis format, you can save
any area of conmputer nenory for whatever purpose you |ike.

AUTOSTART ==========-=—=-=-=---—-—-—-—-—-—-—-—---—o—-—-—-----o-—o—oo—ooo---o-o—----=--=====

I f youwant the programto conme up runni ng (automati cal | y execut e upon bei ng
| oaded), then the autostart address can be added to the end of the command,
t hus:

@BAVE 1, start Address, Length, Autostart Address

If you do not want your program to execute automatically
(autostart’, then do not include an autostart address as part of the
conmand.

Notice that the length figure and the autostart address nust al so
he separated by a conma. The autostart address is an optional part of the
conmand.
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Hl GH VEMORY ADDRESSES =======—=—==-=-=-=---—-——-—-—-—-—--—-—o——-—-—-—-—--——————-=-=—-=—=—===

The format shown above has to be altered for machi ne—+anguage prograns
resi di ng above nmenory address 32767, the reason being that t he ROMrouti ne
that processes this address i nformati on can handl e i nteger val ues only in
the range of 32768 to +32767.

Therefore, address information above 32767 must be processed as
a negative nunber. This is nost easily acconplished by subtracting
65536 from any address above 32767. Using this procedure, the @AVE
command for a machi ne—+anguage programthat has a starting address of
60000 and an autostart address of 60050 would be issued in the
foll owing fornmat:

@AVE 1, 60000—65536, 1000, 60050—65536

STOPPI NG AN AUTOSTART ==============-=—=-=—=—=—=—=—=-=-=-=-=—=—=—=—=-=-=—=-=-=====—========

To nake a valid save of the original code of a machi ne—+anguage program
you nust do it before the programhas execut ed; and of course you must know
t he savi ng paraneters. The ESF software has a feature that will sol ve both
of these problens at once. It is a function called “autostart override”
and is brought into play by hol ding down the SH FT key while I oading in
a machi ne-| anguage programfromwafer. Here is how it works:

When a machi ne—+anguage program has | oaded into nenory, the ESF
software checks to see if the SH FT key is dowmn. If it is, the software
will prevent further action by the programand instead will display the
starting address, the programlength in bytes, and the autostart address
i ndecimal. After the programparaneters have been di spl ayed, control will
shift back to BASIC

If after maki ng your backup copy you want to run the program then
type “SYSTEM and press Enter. Answer the *? pronpt by typing “/“ and the
autostart address, and then press Enter. The programw || now execute.

A point of information here: If you note that the autostart address
i s displayed as 12309, thenit neans that the origi nal programwas not saved
with an autostart address. In this case, the programdocunentation woul d
have gi ven directions as to howto execute the program once it was | oaded.
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STARTER KI T BACKUP COPI ES =============-=-=-=-=-———-—-—-—---———————=—=—=—=—=—=—=—===

Now l et s put this infornmation to practical use by naking backup copies
of the nmachi ne-1anguage prograns on the Starter Kit programed wafer. W
will do this in the sane nanner that we nmade backup copies of the BASIC
progranms. Carry out the foll ow ng steps:

1. Ref er to the contents page of your Starter Kit, and determn ne
which files on the Programred Wafer are nmachi ne-| anguage prograns.

2. Choose a program for saving to a backup wafer, and select a
bl ank certifiedwafer of the appropriatelength. (Choosethe ESF-80 Mnitor
programas the first one to save, so that it can be used as the exanple
inthis series of steps.)

3. Using the appropriate file nunber for the ESF-80 Mbnitor
program type "@QOAD (file nunber)" and press Enter.

4. Hol d the SHI FT key down until the programhas | oaded and you
see t he save paranet ers di spl ayed. After the programhaS| oaded, the screen
di spl ay shoul d appear as foll ows:

>@.OAD (file number) READI NG ..DONE BREAK
17152, 2711, 17152 ?FD ERROR READY

The "BREAK" and " ?FD ERROR" part of the di spl ay are of no consequence
and can be di sregarded. The pertinent informationin the above di splay are
the decimal nunbers 17152 (start address), 2711 (byte length of the
program, and 17152 (autostart address of the programn.

5. Renove the Starter Kit wafer and i nsert your blank, certified
waf er .

6. Type "@AVE 1, 17152, 2711, 17152", and press Enter. The ESF
will conplete awite and verify cycle just as it didinthe BASIC program
save operation. Any error nessages displayed during this operation areto
be handled "in the sane way as are for a BASI C program

7. When the nachine-language program has been successfully
saved, you should renove the wite-protect sticker and nmark the wafer in
sonme way indicating which programis on that wafer.
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8. Repeat the above steps for the rest of the nachi ne-|anguage
progranms on the Starter Kit wafer.

You now have a backup copy of every programon the Starter Kit wafer.
Fromthis point on, you should use only these backup copi es and save your
original Starter Kit wafer for energency use.

CASSETTE- BASED MACHI NE- LANGUAGE PROGRAMS ===========================

For t he purposes of the fol | owi ng di scussi on assune t hat t he cassette-based
mechi ne- | anguage program is a standard SYSTEMfornatted tape with no
copy-protect nmeasures i nbedded inits code and that it was not saved with
autostart.

Transferring to wafer when the save paraneters are known

1. Insert a blank, certified wafer into the ESF and i nsert the
cassette into your tape recorder.

2. Prepare your tape recorder for aread operation and SYSTEMI oad
your program as you normally do.

3. When t he programhas | oaded, answer the *? pronpt with a/6681.
This will return you to BASIC w thout executing the program
4. Type and Enter the machi ne-1anguage @AVE comand with the

appropriate argunents.

Transferring to wafer when the save paraneters are not known is a
bit nore conplicated. Includedonthe Starter Kit programwafer i s aprogram
titled ESF-80 Mnitor. It has a useful function that will call in a
machi ne- | anguage programfromcassette, display the necessary addresses
for saving to wafer, and then, allow you to @AVE it to wafer - even if
the programon cassette were saved with autostart.

The above transfer operationis acconplishedthroughthe "L" command
of the ESF-80 Monitor. The steps necessary to performthis transfer are
wel | docurented i n the ESF-80 Monitor user s manual that is includedwth
your ESF Starter Kit. Be sure to read the section on using the "L" comand
t horoughly before trying to make a transfer from cassette to wafer.

You will find that all numeric entries called for when using the
Moni tor must be in hexadeci mal. Decinmal entries are not allowed and will
result inmsleadingandfaultyinformationfromthe various functi ons made
avail able by the Monitor. This seens to be the nbst conmon ni stake that
first-time users of the Monitor program nake.
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I T"S NOT STANDARD

The overriding criterion for a successful transfer operation is that the
program nmust have been saved in the nornmal, straightforward SYSTEMtype
format. If the programis in any other format, you cannot save a copy of
it to wafer using the facilities of the Mnitor program

This will be the single nobst inportant reason for any problens
encountered in attenpting to transfer conmerci al cassette-based software
to wafer. The only answer to this dilemma is in going through the machi ne
code used i n t he programand det er mi ni ng what changes nust be nade i n order
to nake a copy to wafer. This, of course, is no nmean task and generally
requires the servi ces of an experienced progranmer, well versedinthe art
of machi ne-1 anguage progranmi ng.

Thi s is an exanpl e of a type of probl emthat an ESF Wr kshop can t ake
on and usual | y sol ve. There is al ways a nyri ad of conputer tal ent attendi ng
t hese Wirkshops, and this is one nore i nportant reason why every ESF owner
shoul d j oi n and support his | ocal Workshop. |If you have sol ved any of these
sticky transfer problens and would |i ke to share your findings with other
ESF owners, Exatron would be nost appreciative of receiving your
revel ations and will nake themavail able, with credit to you, to other ESF
owners who may be experiencing troubles with the sane program

Sone day, of course, all authors w Il be codingfor the Stringy Fl oppy
and there won "t be problens of this nature anynore. You can be of help
in this regard if every tine that you get a program that is not ESF
conpatible, you wite to the author or software house and i nquire about
an ESF version bei ng nade avail able. Sooner or later, as the |list of ESF
owners grows and grows, they will get the nessage to provi de nore software
that is witten for the ESF as well as for cassette and di sk.
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ESF COMVANDS | NSI DE BASI C PROGRAMS =============—=—=—=—=—=—=—=—=—=——=—=—=—=======

The t hree ESF commands, @NEW @SAVE, and @Q.OAD, nmay be i ssued and execut ed
as statenments wit hi na BASI Cprogram(conmputer i nexecute node) or as direct
keyboard i nput while the conputer is in the conmand node. The syntax of
the conmands and the results of their execution are the sane in either
conput er node. There i s an added benefit to using the @QQOAD command i n t he
execute nmode in that it will allow program chaining. This technique is
described at the end of this section.

The only restriction in the use of ESF conmands i n the execut e node
(when a programis actually running), is that they cannot be used in any
IF.... THEN statenents; a syntax error will be returned if they are used
in this way.

The commands rmust be used as solitary statenents on separate program
lines. They may, however, be used in a nultiple-statenment line, as |ong
as the conmand is separated from any other part of the |ine by colons.
Fol | owi ng are two exanpl es of the correct use of ESF commands i n prograns:

40 ON X GOro 70, 90, 110

50 ...

60 ...

70 @OAD 2

80  .........

90 @AVE 2

100  .........

110 @NEW 2

120 .........

10 FOR'1 =1 TO 5:
@NEW
NEXT |

The fol Il owi ng i s an exanpl e of i nproper use of the ESF conmands i nsi de
a program

10 IF X = 5 THEN @Q.OAD 2 ELSE @NEW 2

At the end of this sectionthereis a sanple program for youto key
inandrun, that denonstrates the use of ESF conmands as statenments within
a BASI C program

PROGRAM CHAI NI NG ============—=—=-=-=-=-=--—-—-——-—-—-—----————-—-—---—————=—=-=-======

Programchai ni ngi s t he process wher eby a programst at enent, when execut ed,
will load another program into conputer nenory and still retain any
vari abl es that were established before the | oad command was i ssued. These
retai ned variables can be used by the new program as well as vari abl es
establ i shed by the new programin the normal way.
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If you |l ook at the TRS-80 nenory map, you wil | see t hat t he begi nni ng
of the variables table is established imediately after the BASI C Program
Text area in nenory.

The BASI Ci nt erpreter keeps track of where the vari abl es t abl e begi ns
by storing an address pointer in nmenory addresses 16633 and 16634. These
t wo addr esses contai nthel ow and hi gh-order byt es of the address i n nenory
at the beginning of the variables table.

To convert the two-byte nunber into the deci mal nenory | ocation, do
the foll ow ng:

Mul tiply the contents of address 16634 by 256 and add to t hi s product
the val ue of the contents of address 16633. The resultant answer will be
the address, in decimal, where the variabl es-tabl e begins. After a BASIC
programhas been | oaded, this address can be conput ed and di spl ayed, usi ng
the followi ng nethod:

In the conmand node, fromready, type:
PRI NT PEEK( 16634) * 256 + PEEK(16633) (Enter)

The nunber di spl ayed is the address we are | ooking for. If you were
to subtract 2 fromthis answer, you woul d have t he address of the | ast byte
of code for the resident BASIC program

Whenever an @OAD conmand is issued directly from the keyboard
(command npde), this address pointer in 16633 and 16634 gets reset by the
BASIC interpreter after the program has | oaded. In consequence of this
poi nter being reset, all existing variables are |ost.

If the @QOAD command i s i ssued as a statenent fromw thin a program
line, aninportant change in events occurs. Inthis case the ESF operating
systemintercepts the BASICinterpreter routine that resets the two-byte
address pointer, after the new program has been | oaded into menory.

Now you have a new BASI C programin nenory, along with an al ready
establ i shed variables table that can be accessed by the new program

One other action occurs after the new program has | oaded, the ESF
operating system causes the new programto autoexecute.

Thi s whol e process i s call ed programCHAI NI NG The net result of the
chaining action is not only to call in a new programand still keep the
previously established variabl esintact, but alsotobringthis newprogram
i N up-and-runni ng.
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If the new programis bigger than the original programthen the
chaining action will fail, as the old variables-table pointer will be
overwitten by the newprogram Inthis case you will get an Qut of Menory
error.

Thus, the first programl oaded and run nust be the | ongest program
in the series of programs that are to be chained together. This ensures
that the variabl es-tabl e poi nter al ways points to an address, hi gh enough
in menory, that it will not be overwitten by subsequent| prograns.

If the first programto be run is not the |ongest programin the
sequence to be called, then you nust set the variabl es-table pointer
yoursel f. This can be done with a coupl e of POKE statenents, in the first
lineof thefirst programto berun. The method for doingthisis as follows:

First, | oad the | ongest programin the sequence of prograns that you
must run. After it has | oaded, PEEK at t hose t wo addr esses, 16633 and 16634,
and make a note of their contents. For exanple, let's say addresses 16633
and 16634 contain 240 and 82 respectively. Now insert the follow ng
statenent as the first statenent in the first line of the first program
that nust be run:

POKE 16633, 240: PCKE 16634, 82: CLEAR n

Make this statement a pernanent part of that first programand t hen
@BAVE t he subsequent files onto the wafer in the order in which you want
themto be | oaded. Now, every tine that you run the first program the
vari abl es-table pointer will be set to point just above the top of the
| ongest programthat you are going to use.

MAKI NG THE CHAI N ================-=-=—===—=-=-=-=-=—=—=—=—=—-=——=-—=—=———=—=—=—=—=—=—=======

I nsummary, for proper programchai ning actionto take place, the foll ow ng
criteria must be net:

1. The programto be chai ned nust be cal |l ed by an @QOAD conmand from
within the program |f the @QOAD command does not have a file nunber the
next programon the wafer will be | oaded.

2. The variabl es-tabl e pointer nust initially be set to point to an
address high enough in nmenory, so that all progranms to be chai ned have
enough space in the BASIC programtext area.

This pointer is automatically set to the correct value if the first
programl oaded and runis equal to, or i s, thel ongest programto be chai ned.
If the first programto be run cannot be the | ongest program then the
vari abl es-tabl e poi nter nmust be altered by the first program This is done
by POKEi ng appropriate values into addresses 16633 and 16634. The
appropriate values are determ ned by PEEKi ng these |ocations' when the
| ongest programis in nenory.
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STRI NG VARI ABLES & CHAI Nl NG ==============-==—=—=-—=-=-=-=-———————=—=—=—=—=—===—===

Passi ng nuneric variabl es onto a chai ned programi s of no concern, because
t he val ues for variabl es of this type al ways reside in the variabl es tabl e,
which is outside the programtext area. String variables, however, need
speci al consideration.

For a string variable to be passed on, its value nust be residing
inthe string storage area of nenory. If astringis defined as a constant
within a BASIC program then its value never gets put into the string
storage area and it will be overwitten by the incom ng BASI C program

An exanpl e of a string being defined as a constant within a program
woul d be:

10 A$ = "HELLO'

The val ue for A$ ("HELLO') woul d not be placed in the string storage
area and therefore would be [ ost when the new program | oaded.

Anot her way of defining strings that will prevent their being placed
inthe string storage area is to define themin DATA statenents such as:

100 DATA "HELLO', "ESFQA"
The strings "HELLO' and "ESFOA", which would be assigned to sone
string vari abl es by a read statenment associ ated with that DATAIline, woul d

be | ost as the new program | oaded in and occupi ed the programtext area.

The following are string-defining nethods that will ensure that
strings are placed in the string storage area:

1. Strings defined by INPUT and | NXEY$ statenents
10 PRI NT "NAME PLEASE": | NPUT A$

The val ue assigned to A$ i n the above exanpl e woul d be placed in the
string storage area.

2. Any tinethat any of the mani pul ative strings (CHR$, LEFT$, Rl GHT$, M D3,
STRING$) are used, their values are placed in the string storage area.

10 A$ = CHR$(65)

20 B$ = STRI NG$H(10, 57)
30 C$ = "HELLO'

40 0% = LEFT$(C$,5)
50 E$ = RI GHT$(DS$, 5)
60 F$ = M D$(ES$, 1, 5)

The val ues for A$, B$, D$, E$, and F$ i n t he above exanpl e woul d al |
be placed in the string storage area.
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3. If strings are concatenated (added together), their concatenated
value will be placed in the string storage area.

10 A$ = CHR$(65) + CHR$(57) + STRINGH(5, 46)

20 B$ = "HELLO " + "ESFOA"

30 C$ = "HAPPY "

40 0% = "Bl RTHDAY"

50 E$ = C$ + D$

60 F$ = "STRI NGY" +

In the above exanple, A$, B$, E$, and F$ would all be placed in the
string storage area. The F$ exanpleinline 60is aninteresting and useful
way to get a string that nust be defined as a constant up into the string
storage area. You sinply concatenate a null stringto the string constant.
This will then nove the value of the string constant up into the string
storage area without altering its contents.

CHAI N YOURSELF UP ===========-=-=-=-=--—-——-—-—-—-—---———-—-—-—--—--——————=—=—=—=—=—==—===

To get a little hands-on experience in conmputer bondage try keyboarding
the following program It will denonstrate the use of ESF comrands in the
execute node as well as chai ni ng.

Make sure that you have initialized the ESF, and then insert a blank
certified wafer, then type the programin.

10 CLS:
PRINT "ADDRESS 16633 CONTAINS A";PEEK( 16633), "ADDRESS 16634
CONTAI NS A"; PEEK( 16634):
PRI NT

20 PRI NT "THE STARTI NG ADDRESS OF THE VAR ABLES TABLE | S";
256 * PEEK( 16634) + PEEK( 16633):
PRI NT

30 PRINT "X = " X PRINT

40 INPUT "Enter A NUMBER FROM 1 TO 3 "; X

50 ON X GOTO 70, 80, 90

60 IF X < 1 OR X > 3 THEN 10

70 @OAD 1

80 @AVE 1

90 @EW 2:
GOTO 10

Let "s analyze the programfirst, before you run it.

Line 10 will clear the screen and di spl ay the contents of addresses
16633 and 16634. These will be the I ow and hi gh-order bytes that, when
resol ved, will be the deci mal address of the point i n nenory where the start
of the variables table will be.



Exatron Stringy Fl oppy Manual - Model | & 111 PAGE 43

Line 20 resolves this address fromthe above | ow and hi gh-order
bytes and displays it to the screen.

Li ne 30 displays the value of variable X. It will, of course, be
0 when you first run the program

Line 40 is an I NPUT statenent that asks you to Enter a number. When
you Enter the nunber, its value will be assigned to the variable
X.

Line 50 will junmp program execution to line 70, 80, or 90,
dependi ng on whi ch nunber you Entered. |If you Entered 1, the program
will jump to Iine 70, and so on, sequentially up through the nunber 3,
where the program woul d have junped to execute |line 90.

Line60isatrapthat will returnyouto the begi nning of the program
in case you get cute in answering |ine 40.

Li nes 70, 80, and 90 cont ai n ESF conmmands t hat wi | | execut e when t hose
lines are accessed by the program

Line 90 is a nultiple-statenment |ine in which programcontrol wll

be returned to line 10 after the ESF command "@\NEW 2" has conpleted its
certify operation.

RUN THE DEMONSTRAT| ON ===================-=-=—=—=—=—=—=—=—=-=—=—=—=—=—=—=—==—=—=======
Use the follow ng steps as a guide in using the program In this way, the

purpose of this denonstration programw || have been achi eved.

1. Type RUN and press Enter.

Result ... The screen clears, and the contents of addresses
16633 and 16634 are displayed, along with the address to which these
val ues resolve. Also on the screen will be displayed the val ue of

variable X and a nessage instructing you to Enter a nunber from1l to
3.

2. Type 2 and press Enter.

Result ... The nunber 2 is assigned to the variable X; and program
execution junps to line 80, whereupon this programis now SAVEd on waf er
as file 1. After the verify cycle of the @AVE operation is conpleted,
programexecution proceeds to the next |ine and t he ESF executes a certify
operation fromthe end of file 1 to the end of tape.
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After the certify operation is conpleted by the @GNEW2 conmand, the
programexecution proceeds to the next statenent, which, in this case, is
in the sane line. That statenent directs program execution back to Iine
10, wherein the programwill again display the information called for by
lines 10, 20, 30, and 40.

Notice that this tinme the value of X has changed fromO to 2. This
istheresult of your having Entered that nunmber in answer to the di spl ayed
i nstruction "Enter A NUMBER FROM 1 TO 3".

3. You nowhave thi s programrecorded on wafer as file 1. Before goi ng
any further, wite down what the contents of addresses 16633 and 16634 are.
Now answer the message instruction with the nunber 1.

Result ... The variable Xis assigned the value 1. Programexecuti on
junps to line 70 because of the action of Iine 50. At |ine 70, the program
encounters an @Q.OAD conmand and executes it. The ESF operating systemwi ||
i Mmedi ately detect this as a chaining operation and will call in the
designated @.QOAD file nunber.

Inthis case, since the called programthat is being chainedis the
sanme programas the one in nenory, the programw || not be any | onger and
proper chaining results shoul d be observed. You shoul d have noticed that
the ESF i mredi ately went into a read operation when |line 70 executed and
| oaded with an aut oexecute.

Upon executing, it again displayed the contents of 16633 and 16634,
whi ch, you will observe, remai ned unchanged. This proves that the chai ned
program nust have the same |l ength as the calling program Al so, you will
notice that the displayed value for the variable Xis the nunber 1, which
was the val ue assigned to that variable in the original calling program

This shows that the variable table was, indeed, unaffected by the @QAD
operation executed froma |line statenent.

BREAKI NG THE CHAI N ================—=====-=-=-=—=—=—=—=—=—=—=—=-=—=—=—=—=—=—=—=—=—=—=—======

Now |l et s do sonme experinmenting with this program
1. Change programlines 80 and 90 so that they LIST as follows:
80 @BAVE 2
90 @\EW 3:
GOoro 10
2. Add a new line as foll ows:
100 REM THI S | S PROGRAM #2

This Iine was added sinply to increase the I ength of the program
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3. Run the program and answer the instruction nmessage by Entering
t he nunmber 2.

Result ... the same action as the original programrun in steps 1
and 2, except that this tine aslightly | onger programwas SAVED t o waf er
as a file 2.

4. Note that the contents of 16633 and 16634 have changed fromthe
other programand that the resolved starting address of the begi nning of
the variables table is higher in nmenory. This shows that the amended
programnowin nmenory i s | onger than the previ ous one. Wite down the val ues
di spl ayed for the contents of 16633 and 16634.

5. Press the BREAK key so as to get out of the INPUT loop in line
40. Now, in the command node, type "@OAD 1" and press Enter.

Result ... File nunber 1onthe wafer will load. Thisis the unaltered
original version of the denbnstration program

6. Change line 70 to read:
70 @Q.OAD 2
and run the program
7. Answer the instruction nessage by Entering the nunber 1.

Result ... The programexecution junps toline 70, and the ESF trys
to performa chaining operation. The program crashes with an OUT
OF MEMORY ERROR

Reason ... File 2, which is the programbei ng chained in, is | onger
than t he programi n resi dence and t her ef ore cannot resi de i nthe BASI C TEXT
area whose upper boundary has been set by the values in 16633 and 16634
by the snaller original program

8. Enter the edit nmode for Iine 10, and insert at the begi nning of
that linetw POKE statenents for addresses 16633 and 16634 whose ar gunent s
are the val ues that you observed for the contents of those addresses when
you ran programnunber 2. The begi nning of line 10 should then read |ike
t hi s:

10 PCKE 16633, nnn: POKE 16634, nnn:
cLS:
PRINT ... etc.

nnn" in the above POKE st atenments represents where the val ues t hat
you observed for those two addresses woul d be inserted.
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9. After you are satisfiedthat |ine 10 is correct, run the program
and observe that the displayed contents of 16633 and 16634 are what you
just POKED i n and not the | esser val ue that woul d have been there normal |y
for this program

10. Agai n answer the instruction with the nunber 1, and press Enter.

Result ... Because you have set the variables-table pointer to a
val ue higher in nmenmory by inserting those POKE statenents, the action of
chaining is realized. File 2 chains in and aut oexecutes. The displ ayed
value for the variable Xis shown to be the nunber 1. This shows that the
val ue for variabl e X has, indeed, been carried forward to t he next program
t hrough the action of chaining.

CLEAR & CHAI NI NG =========—=—=—=-=-=-=-=-=-—-——-—-—-—-----——-—-----——————=—=-=—=—=—===—===

A last thought to keep in nmind while chaining is this: do not have
any CLEAR st atenment s i n your chai ned progranms. CLEAR, of course, will reset
your variabl es tabl e and you wi || not be abl e to access any of the vari abl es
that you had hoped to preserve through the action of chaining. Cearing
of string space nust only be done in the first executed program

Sonetinmes, you may want to call in a program through a chaining
operation only because you want to take advant age of the added feature of
its giving you an automati c execute. Inthis case, a CLEAR statenent mi ght
be appropri ate, because you are not i nterestedin preservi ng any vari abl es.
Infact, inacasesuchasthis, it wouldbew setoinclude aCLEARStat enent
i n your newprogramto prevent any initiated vari abl es frombeing carri ed
over and possibly causing erroneous results in the execution of the
program

Thi s concl udes the di scussion on chai ni ng. You shoul d now be ready
to use this powerful function in your own program devel opnment. One
suggestion is to use the chai ning feature when your conpl ete program may
be too long to reside in nmenobry as one continuous program You could then
break up your programinto nodules and call in desired sections as they
are needed, via chaining.
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DATA Fl LES =========—==-=-=-=-=---—-—-—-—-—-—-—--—-—-o—-—-—-—-—-—--o—o—o—o—-o----oooooS--S-----o===

Al witing of data to tape is acconplished by grouping all related data
toget her and saving that group of data to wafer as an entity. Identifying
markers are recorded along with these groups of data so as to keep each
group separate and distinct fromany ot her group. These groups of rel ated
data are referred to as FILES.

Each file has recorded with it its own individual file identifier
or nunber. In this way, any desired file nay be called and read into the
conputer, or any file created within the conputer may be saved with an
i dentifying nunber to wafer.

There are two types of files that are of interest to us -- they are
program files and data files.

Programfiles arethe fam liar sets of instructionsthat weloadinto
the conputer in order to cause the conputer to create or produce a certain
desired result. We normally refer to programfiles sinply as "prograns".

The desired result of running a program may range anywhere from
havi ng t he conput er sol ve a conpl ex equati on and print the answer to sinply
drawi ng a pretty picture on the screen. Another desired result nay be the
generation of certain data that may be used by that programitself, or
possi bly by another entirely different program Any programwhose primary
purpose is to create and nani pul ate data is further classified as being
a Data Base Managenent type of program

Data that is created by this type of programcan be preserved for
future use, and savedtowafer asfiles, withidentifier numbers. The acti on
issimlar tothat of saving programfiles. These fil es of data are cal |l ed,
strangely enough, data files.

There i s no data representing programinstructions in a data file.
Adatafilecontains only coderepresentingcertainnunerical and/or string
data that will be used by a set of programinstructions to create a desired
result. In other words, the programinstructions act on the data that is
input froma data file.

Si nce the conputer nust know whether it is reading a data file or
aprogramfile, theformat for witingandreadingthesefilesisdifferent.

The ESF operating systemand the Data I/ O programtake care of this
special formatting for you automatically. As |long as you use the ESF and
Data |/ Ocommands properly, all will be taken care of for you by thelittle
bl ack box.

For those who can't rest until they know howthe bl ack box does its
thing, there is an Advanced Progranmers Guide, available through the
Sof t war e Di vi sion of Exatron. Inthis guide, youw Il find sourcelistings
for the ESF operating systemand the Data |/ O program
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THE DATA |/ O PROGRAM ==============—==—=—=—=—=—==—=—=—=—=—=—=—=—=—=—=—===—===—========

Recorded as thefirst fileonthe programmed Starter Kit wafer i s a 914-byte
machi ne- |l anguage program titled "DATA 1/0O" The |/O stands for
I nput/ Qut put, and the programallows you to read data in froma wafer and
wite data out to a wafer.

Thi s programmnust al ways be resident in nmenory whenever you want to
run an ESF versi on of a dat a-base program Wth Data |/ Oin residence, you
wi Il have at your disposal five additional ESF commands, all ow ng you to
program and mani pul ate data files.

These new conmands are:

@LEAR
@PEN

@CLOSE
@RI NT
@ NPUT

As nentioned previously, before you can run a database program the
Data I/ O program nust be in nenory. In fact, it nust be the very first
programl oaded. Only then can you | oad and run your dat a- base program The
reasonfor thisisthat the Datal/Oprograminitiallyloadsintothe niddle
part of the conputer nmenory area, and then automatically rel ocates to the
top of 1024-bytes menory.

You can see that if a BASIC programwere in residence before you
| oaded the Data I /O, it would be wi ped out by the | oading and rel ocating
action of the Data I/ O program Mbost peopl e nake the Data I/ O programt he
first file on a wafer and save their database programas file 2. In this
way, the prograns will be | oaded in the proper order.

Several things happen when the Data |/ Oprogramrelocates to the top
of menory. Once it is in residence, it will cause the sign on nessage:

ESF DATA |/ O VERSI ON 4. 1A

to appear on the screen. This infornms you that the five DATA |/ O commands
are now at your disposal.

The ESF Data | / Osystemi s designedtowite and read data i n 256-byte
bl ocks.

A 256-byte buffer area is used to store vari ables and data as they
are witten to, or read from a wafer as data files. The Data I/Ois now
in protected nenory, ready to accept data as generated and control |l ed by
the Data I/ O conmmands.
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THE DATA |/ O COWANDS =============—=—=—====—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=—===—=—=—=========

Let’s start our discussion of the Data I/O commands with the command
"@DPEN. " W will first look at its useinsetting upthe systemfor witing
datafilesandlater itsuseinsettingupthe systemfor readingdatafil es.

Assune for the purpose of the foll owi ng di scussionthat the Datal/O
has been | oaded and that there is a blank, certified wafer inserted into
the ESF. Inthis part, we will just define and di scuss the action of the
commands. Later, you can key in a denonstration database program and
actual Iy exercise these commands.

When the "@PEN' command is used, this is referred to as "opening a data

file"".

The command " @PEN' rust always be affixed with a file identifier
nunber. The reason and actionis simlar to why a file nunber nust al ways
be affixed to an @AVE command when dealing with programfiles. If this
isto bethe first data file witten to wafer, then the conmand woul d be
witten as "@PEN 1."

The file identifier nmay be in the form of a decimal constant, a
vari abl e, or an expression. This will be the first Data I/ O comrand t hat
a data-base programwi || execute in any Data I/ O operation. Later, when
we di scuss the @LEAR conmmand, we will find that there are occasi ons when
that command night be the first to be executed.

I f your conputer systemconprises only one ESF drive, then you can
have only one file open at any one tine. If youtry to open nore than one
file on a single drive system an FC ERROR will be returned.

When the program encounters the "@PEN 1" comrand, two inportant
actions occur. One action can be observed, but the other is transparent.
What you wi Il observe when this conmand is executed is that the ESF wil |l
turn on and drive the bl ank certified tape around until it finds file-nmark
O, thenit will turn off. At this time, control of the systemis returned
to the program No programinstructions will be executed during the file
mar k search.

The ot her action that occurred upon execution of this comand was
the conpletion of the link so that the Data I/ O program can recei ve data
intoits buffer. The data that will be witten into the buffer will cone
either fromthe database programitself or froma data file being read in
fromwafer; just whichw |l be determ ned by the next Data |/ Oconmand t hat
i s executed.
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When the "@PRI NT" command is used, thisisreferredtoas "witing a data
file".

Assune t hat the next action that we want to occur is that of witing
a data file to wafer. The next Data |/ O command t hat shoul d be executed
woul d be @RI NT.

The @RI NT command will be followed by a Iist of variables and/or
a list of expressions representing certain nuneric and/or string data
generated by the database program Each variabl e and expression must be
separated by a comma.

There is no set order required for @RINTing this list. The list may
contain a mxed bag of various precision nuneric variables, string
vari abl es, and expressions. Following is an exanple of how the Data I1/0O
portion of a programm ght list, using the conmands di scussed so far:

100 @PEN 1
110 @RINT A, J$(D), F%+ GC% L$, B#

O course, the data, as represented by |ine 110, woul d have al r eady
been generated el sewhere in the programprior to execution of this Data
I/ O routine.

When Iine 110 is executed, the data represented by the contents of
thislinew Il be PRINTed (witten) into the DATA I/ O programbuffer area.
One of two things must occur before the Data I/ O programw || cause the
contents of the buffer to be witten to wafer: this will happen when the
buf fer becones full (256 bytes of data), or when the programexecutes an
@LCSE command. When either of these two actions occurs, programcontrol
will shift tothe Data I/OQ the ESF will go into a wite operation, and
the buffer will wite its contents to wafer.
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When the "@LOSE" command is used, thisis referredto as "closing a data
file."

I nthe above exanpl e, one nore | i ne needs to be added to t he program
Make it:

120 @CLOSE.

Now you have a wor kabl e Data |/ Oporti on of a database program Since
you can have only one fil e open at any one ti ne on any particul ar ESF dri ve,
there will be only one @PEN command associ ated with any @LOSE conmand;
therefore, a file nunber is never affixed to an @LOSE command. A synt ax
error will result if you do that.

In the above exanple program nothing would have been witten to
waf er until the @LOSE command was execut ed, because there was not enough
datainline 110 to fill the buffer. Wien the @LOSE command i s execut ed,
it causes the contents of the buffer to be witten to wafer; and as a | ast
operation just before control is returned to the program an "end of file
1'" marker is recorded. The Data I/ O programknows which file identifier
to record because of the nunber that was affixed to the @PEN conmand
associated with this particular 1/0O operation.

If there was nore than enough data in line 110 to fill the buffer,
then the witing operation to wafer woul d begi n before the @LOSE comrand
was execut ed. For exanpl e:

Assune that there were 575 bytes of data represented by all the
different types of variables inline 110. The fol | owi ng sequence of events
woul d occur:

As soon as the @RI NT conmmand was execut ed, the data, as represented
by Iine 110, woul d begin filling the Data I/ O buffer area. As soon as 256
byt es had been written into the buffer, the Data I/ O programwoul d begin
witing this data out to wafer. Wen the buffer was enpty, the ESF wite
operation would stop and anot her 256-byte bl ock would be witten to the
buffer. Again, when the buffer was full, its contents would be witten to
waf er .

The | ast cycle of events to occur in this exanple would be for the
remai ni ng bytes of datato be wittento the buffer and remain there until
an @LOSE command was executed. At this tinme, thelast buffer dunp to wafer
woul d take place and an "end of file 1" marker woul d be recorded.
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When the @NPUT conmand is used, this is referred to as "reading a data
file."

When you are ready to access the data t hat you have stored on a data
file, you do it through the action of this command. The Data I/ O portion
of your programthat will access the stored data will ook simlar to the
portion that wote the data into a file. Taking our previous three |ine
program as an exanple, the conplete Data 1/0O portion of your data-base
program m ght | ook something |ike the follow ng:

100 @PEN 1

110 @RINT A, J$(D), F%+ G% L$, B#
120 @LOSE

200 @PEN 1

210 @NPUT X, K$(R), H% S$, C#

220 @LOSE

Let’s start our discussion of the @NPUT command with |ine nunber
200.

The @PEN 1 comand in Iine 200 will acconplish the sane results as
the @PEN 1 conmand in line 100: i.e., wind the data wafer tape around to
the file marker 0 and set up the linkage to the buffer in the Data I1/0O
program The buffer is nowready to receive data fromeither the database
programor t he dat a waf er, dependi ng on whet her the next command it recei ves
is an @RI NT or an @ NPUT.

Since line 210 is the next programline to be executed, the buffer
will receive data fromthe data tape because of the @NPUT comand i n t hat
l'i ne.

The @ NPUT conmand nust be followed by a list of variables (no
expressions allowed this tine), of the exact sane type and in the exact
sane order that they were witten into the file. You may assign nane
designators different fromthe origi nals, but they nust be assignedinthe
sanme order and type as the originals and be separated by comas.

If, for exanple, you were to exchange the positions of X and S$ in
line 210, the programwould crash with a TMError; the reason bei ng that
those data itens no | onger match in type or sequence the sequential |ist
of data items witten to the data wafer by the first three lines of the
exanpl e program | nthe next section, youwi || beaskedtokeyinthislittle
programand experinent withit. At the concl usion of the next section, you
wi || have a cl ear i dea of what you can and cannot do i n a dat abase program

When t he @ NPUT command, alongwithits variables list, is executed,
the ESF will initiate a read operation and i nput the variables data into
the Data |/ O buffer. The action of the buffer on an @NPUT conmand is a
littledifferent fromwhat it i s when accepting data froman @RI NT conmand.
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Youwi Il recall that inan @RI NT situation, the buffer does not cause
any external action to occur until after it is full or until an @LOCSE
conmand i s executed. I nan @ NPUT conmrand situation, the buffer will assign
the variables to your programvariabl es | ook up tabl e when they are read
in. It does not have to wait until it is full or have an @LOSE command
i ssued before the variables that are read i n becone part of your program
You will test this out in the next section.

As with every Data |/ Osection of a database program the final Data
I/ O command should be an @LOSE. Whereas in an @RI NT conmand situation
you needed the @LOSE conmand to dunp the final buffer |oad to wafer and
cause the "end of file marker" to be witten, the use of @LCOSE i n an @ NPUT
command situation is different. It is used primarily for setting up the
programfor another, future, Data |/ Ooperation. The conputer will return
an FC Error if a file-opening operation is attenpted while a previously
used file renains open.

Rermenber, to initiate a Data |/ O operation, you nust first open a
file with the command "@PEN', followed by a file nunber. Since you can
have only one file open at any onetine in a single drive setup, an @LCSE
comand shoul d be issued after the conpletion of every @NPUT operation
to ensure successful future Data I/ O operations.

DATA FlI LE CAUTI ON ===============-=-=-===—=-=-=-=-=-—=-=———-=-=-=-=—=-=—=—=—=—=—=—=—=—=========

When the data file wite operation has been conpleted, there is no VER FY
cycle of the ESF as in an @AVE operation. Al ways nmake a second copy of
your data files or include a little verify routine in your programthat
will read back the data file and verify it before you exit the programand
| ose your stored data.

The data contained i n each 256-byte buffer dunp are referred to as
a RECORD. The conpl ete amount of data that are witten between the @PEN
command and the @LOCSE command is called a file. Therefore, a data file
may contai n fromone to as nany RECORDS as t he waf er tape has roomto hol d.

Each record i s separated by a gap of approxi nately 256 bytes. This
is caused by atinme delay inthe Data |/ Oprogramthat all ows t he ESF not or
to come up to operating speed before buffer data is witten to the tape.
Al'so, thereisdatawittenonthetapeduringthedatafilewite operation
that is used as end-of file markers and other system housekeepi ng
i nformati on.

This all adds up to nmuch nore tape being used for data-fil e storage
than one would think froma sinple observation of the data to be saved.
One nust al ways pl an ahead when dealing with Data |/ O Mke sure that the
waf er tape i s long enoughto hold all the desired data, as well as the extra
housekeeping data that will be witten along with
it. One of the Data |/ Odenonstrati on prograns that cane on t he programmed
Starter Kit wafer goes into this problemquite thoroughly and gives sone
suggestions on how to prepare and keep track of data file storage.
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@LEAR

When the "@LEAR' conmand i s used, thisisreferredto as "clearing a data
file."

The @LEAR comand is unique in that it is nornally used external
tothe Data |/ O access routine. Wen an @LEAR conmand is issued, it will
CLOSE any files that may be open. If there are no files open at the tine
that an @LEAR conmand i s executed, nothing happens other than that the
program just continues on executing subsequent instructions.

You will normally find an @LEAR comand residi ng at the begi nni ng
of a programor as part of an error trapping routine, or both. There are
two maj or differences between an @l JEAR command and an @LOSE conmand.
Al t hough both will close a file, the action in doing so is different.

An @LOSE command wi | I not only closethe file that was OPEN but wi ||
also, if given in an @RI NT operation, cause the contents of the buffer
to be witten to wafer along with an "end of file" narker.

The @LEAR conmmand, however, closes the file but does not wite the
buffer to wafer. The @LEAR command wi |l al so make the buffer area once
again avail able for data storage, just as though it had been witten out
with an @CLGCSE.

The @LEAR command cl oses and cl ears ALL files and buffers - on ALL
drives if you have a multi-drive system Therefore, multiple files and
buffers can be restored to a closed and cleared condition with just one
conmand.

There are two reasons why you shoul d i ncl ude an @LEAR comuand at
t he begi nni ng of your programand/or in an error trapping routine. If the
program crashes when files are open you certainly want all files to he
closed, so that you may initiate your Data |/O routines again after
correcting the error.

In addition - and nobst inportantly - you don 't want any data and
"end of file" markers beingwittenonthetape after anerror was det ect ed.
An @LOCSE command woul d of course do just that and coul d cause a situation
where you could no | onger access any file data.

Say you were witing data to a wafer and ran out of tape - a "TAPE
TOO SHORT" error woul d be execut ed and t he programwoul d crash. If at this
time an @LOSE command were i ssued, the buffer would wite its remaining
contentstowafer alongwithits "end of file" marker. As you m ght surm se,
since you were at the end of the tape when this error occurred, the data
would sinmply be witten right over the EOI/BOT splice and, in all
probability, right on into the beginning of the recorded data of File 1.

The @LEAR command can be used by itself, or it can be affixed with
a nunber up to and including 8 (the nunmber of ESF drives that can be
connected at one tine). The nunber may be i nthe formof a deci mal constant,
a variable, or an expression.
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@LEAR AFTER ERRORS! =====================-====-=-====-=====-==============

NEVER cl ose a file after an error with an @LOSE conmand. Use t he @LEAR
conmmand instead. In witing database prograns always include error
trappi ng routines.

REMEMBER: Preventing | oss of data is the nunber-one considerati on.
Use of @LEARInall error trappingroutines and at the start of all prograns
is a golden rule.

@LEAR N - THE SI DE EFFECTS

Normally, in a single drive system the @LEAR command will not have a
nunber affixed to it. Affixing a nunber is normally reserved for use in
t he begi nni ng of a programthat will be operatingwithamulti-drive system
What it does, when executed, is set aside the indicated nunber of 256-byte
buffers in nenory for use by the same i ndi cat ed nunber of ESF drives. For
exanpl e, an @LEAR 3 conmand woul d reserve three 256-byte buffers to be
accessed by three different ESF drives.

Anot her effect of issuing an @LEAR affixed with a nunber is that
it will also reset the LEVEL Il variables pointer, thereby causing all
vari abl es generated by the programto be |l ost. It goes wi t hout sayi ng t hat
you woul d not want to use an @LEAR command wi th an affi xed nurmber in your
error trapping routines.

If for sonme obscure reason you did want to use the @LEAR with an
af fi xed nunmber in a single drive system it would be witten as @LEAR 1.
This woul d acconplish everything a plain @LEAR command woul d do, al ong
with the added neat feature of destroying access to any vari abl es that you
may have generated in the program If this is what you want, go to it;
otherwi se, better just use @LEAR by itself.

@CLEAR and @LEAR O do exactly the sanme thing. Files are CLOSEDwi th
no | oss of variables. It's when you use a nunber from1l to 8 that you | ose
your variables. Another point to renenber is that you will reduce your
avai | abl e menory by 256 bytes every tine you i ncrease that affixed nunber
by one. This is because having that affixed nunber al so conmands t he Data
I/ O programto reserve that nunber of 256-byte buffers.

The command "@LEAR 1'" will cause no change in nmenory size, as the
Data /O program automatically reserves one 256-byte buffer wupon
initialization. Therefore, on a single drive system never affix a nunber
greater than 1 to an @LEAR conmand. To do so is only to waste nenory. Use
an @LEAR 1 only if you want to CLOSE a file and reset the vari abl e tabl e.
Aplain @LEARI s the usual, nornmal way t o use the command i n a single drive
system
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SUMVARY

1. The Data I/ O programnust be in nenory to run any ESF dat a- base
program and it rmust be the first program | oaded.

2. Every Data |/ O programroutine nmust start with an @PEN comand
and terminate with an @LOSE conmand. The @PEN command nust be affi xed
with a file nunber. The @LOSE conmand must never have a file nunber.

3. The @RI NT command i s used bet ween an @PEN and an @LOSE command
to wite data to wafer. The data nay be represented by vari abl es and/ or
expressions and nmust be separated by commas.

4. The @ NPUT command i s used bet ween an @PEN and an @LOSE command
to read data froma wafer. The @ NPUT command must be followed by a |ist
of variables, separated by commas, in the exact order and type as were
originally witten into the file. Expressions are not all owed.

5. The @LEAR conmand is used to CLOSE all files that may be OPEN
I f an @LEAR command i s i ssued during an @RI NT operation, all files that
are OPENwi || CLOSEwi thout witingthe buffer contentstowafer. The @LEAR
conmand is used in error trapping routines and al so nay be found as aline
statenment comand at the begi nning of a program

6. Affixing anunber froml through 8 to an @LEAR conmand wi | | cause
all programvariables to be | ost. @LEAR nunbers 2 through 8 are used in
mul ti-drive systens. On asingledrive system never affix a nunmber greater
than 1. To do sois only to waste menory. Use an @LEAR 1 only if you want
to CLOSE a file and reset the vari ables table. Aplain @LEAR I s the usual
normal way to use that command in a single drive system

When you have finished studying this section, we suggest that your
next step betorunand anal yze the Data |/ Odenonstrati on prograns provi ded
for you on the progranmed Starter Kit wafer.



Exatron Stringy Fl oppy Manual - Model | & 111 PAGE 57

EXAVPLE DATA BASE PROGRANMS

In this section, you will get sonme hands-on experience with two sinple
dat a- base denonstrati on progranms. You wi || be asked to key i n these sanpl e
prograns and perform sone experinents with them

First, nmake sure that the Data I/O programis | oaded and that you
have a blank, certified, 5-ft wafer in the ESF drive. |If you have a
multi-drive system put the wafer in drive 0. At this tine, these
denonstration progranms will be used only in a single drive configuration.

Pl ease key in the follow ng program

10 CLS
20 A = 1:
D = 5:
J$(D) = "HELLO':
F% = 3:
GCG% = 4:
L$ ="ESFOA":
B# = 159. 87654
30 @LEAR
100 @DPEN 1
110 @RINT A J$(D, F%+ G LS, B#
120 @CLCSE

130 PRINT "FI LE WRI TTEN':
FOR T = 1 TO 1000:
NEXT T
200 @PEN 1
210 @NPTIT X, K$(R), H% S$, C#
220 @LOSE
230 PRINT "FI LE READ':
FOR T=1 TO 1000:
NEXT T
300 PRI NT:
PRINTK$(R), S$, X, C#, H%

Let “s analyze the programfirst and then run it.

Line 10, of course, clears the screen; and |ine 20 establishes our
vari abl es.

Line 30 will close any files that may have been | eft open during a
previ ous operation. The @LEAR conmand pl aced at t he begi nni ng of a program
isvery useful. If during your programdevel opment you have a programcrash
with a file open condition, you don 't have to i ssue @LOSE conmands in
order torun the programagai n. After you have debugged t he probl em sinply
type RUN, and the @LEAR command will close all files for you and all ow
the Data I/ O routines of your programto execute properly.

Line 100 is the start of the Data |I/Oroutine. The @PEN 1 conmand
alerts the Data 1/O program that a Data |I/O operation is about to be
performed and that this will be the first data file because the @DPEN
command has the nunber 1 affixed to it.
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Line 110 commands the Data I/ O programto accept into its buffer data as
represented by the variables follow ng the @RI NT command.

Not e: The expression F%+ G3%i s cal cul ated by t he conputer first and then
witten into the buffer as an integer variable.

Li ne 120 cl oses the file, causes the contents of the Data |/ Obuffer
to be witten to the wafer, and records an "end of file" marker. In this
case, the file mark data will represent the nunber 1.

Line 130 prints a nessage on the screen and causes the conputer to
pause | ong enough for you to read it before continuing on with the next
program i nstruction.

Li ne 200 causes the sanme result as |ine 100.

Li ne 210 commands the Data |/ Oprogramto begi n a read operati on and
input data fromfile 1 of the data wafer. During this operation, the Data
I/ O programwi |l continually check that the data being read nmatches the
vari able type that is defined by the list follow ng the @NPUT conmand.

Line 220 closes the file and term nates the Data I/ O operation.

Line 230 prints a nessage to the screen and all ows enough tinme to
read it before dropping through and executing the next |ine.

Line 300 is where the program acts on from the last Data /0O
operation. In desired was sinply to print the data to the
the data that was read in this case, the only action screen.
RUN IT & DEBUG I T
Nowit “stinmeto have sone fun. Runthe program and verify that it operates
as descri bed above. Wien you are sure that you have a bug free program
continue on with the follow ng experinents.

1. Renove the File 1 designator fromthe @PEN comand in |ine

100 and run the program

Result ... FC ERROR I N 100.
Reason ... An @PEN command nust have a file nunber.
2. Change line 100 to read "100 @PEN 3". Run the program
Result ... ESF runs continuously.
Reason... The ESF i s searching for an "end of file 2"' nmarker to know

when to start readingafile 3. Sincethere never was adatafile 2 witten,
the ESFwi Il searchforever. Stopthe fruitless search by pressi ngt he BREAK
key.
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3. Change line 100 and Iine 200 to read
100 @DPEN 2
200 @DPEN 2
Run the program
Result ... A data file nunber 2 was witten and read.

Reason ... This step increased the @PEN file nunmber by one and
resulted in a successful data-file wite operation. This was because an
"end of file 1" marker was on the tape fromthe initial run of this program
just before you initiated step 1 of this series of experinents.

4. Type "@NEW 2", and press Enter.

Result ... The ESF goes into a tape-certify operation fromthe end
of file 1to the end of the tape. A byte-count nessage at the end of this
@NEW 2 operation tells you how nmuch room you have | eft on the tape from
the end of file 1 for additional data storage.

Reason ... The file nunber 2 affixed to the @\EWcommand i nstruct ed
the ESF, through its operating system to begin the @GNEWoperation at the
end of a file 1 marker.

5. Restore lines 100 and 200 to their original syntax; i.e., " @PEN
1". Type RUN 200, and press Enter.

Result ... The programreads the data fromdata file 1 and prints
it to the screen. This shows that the previous @GNEW 2 operation did not
affect data file 1.

Reason ... The @GNEWwrite cycl e term nates at the EOT/ BOT splice and
therefore does not overwite any of the file 1 data.

6. Renove the first comma in line 110, and run the program
Result ... TMERROR in line 210.

Reason ... Renmoving the first conmainline 110 caused the first data
iteminthat lineto nowbecone a string variable | abeled AJ$(D). Li ne 210
is, of course, looking for the first data itemfromthat data file to be
a single-precision nuneric variable; and it is ready to assignto it the
|l abel X. Instead, it reads a string variable at this point, and a Type
M smatch error occurs.

7. Replace that first comma, and renove t he second conmainline 110.
Run the program

Result .. .SN ERROR in |ine 110.

Reason ... Renoving the second commainline 110 resulted in a syntax
error, because you now have a variable |abeled "J$(D) F%G3%4. This, of
course, is not an allowed way of |abeling a variable, and the Level II
interpreter rejects it as inproper syntax.
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8. Reinsert the comma, and renove |ine 30. Run the program
Result ... FC ERROR in |ine 100.

Reason ... The programcrashed in step 7 while a file was open.
Rermovi ng t he @LEAR command in line 30 prevented the file from being
automatically closed when the programwas run again by step 8.
Attenpting to open an already open file results in an Illegal Function
Call error.

9. Replace line 30, and affix the nunber 1 to the @LOSE conmand in
line 120. Run the program

Results ... SN ERROR in line 120.
Reason ... An @LOSE conmand affixed with a nunber is not part of
the conmand table of the Data I/O program A syntax error is therefore

r et ur ned.

10. Renmove the nunber affixed to the @LOSE conmmand, and
i nterchange the S$ and C# positions in line 210. Run the program

Result ... TMERROR in |line 210.

Reason ... Asinstep 6, anismatch in the type of variabl e expected
to be read fromthe data file has occurred. The data read in froma data
file must be assigned the correct type designator. The type desi gnator
assi gned by the @NPUT comand i s determ ned by the sequence of variable
types witten to the data file by the @RI NT comand.

11. Restore S$and C#totheir original positionsinline210. Renpve
line 200 and run the program

Result ... FC ERROR in |line 210.

Reason ... Afile nust be opened by an @PEN conmand bef ore an @RI NT
or @NPUT command can be execut ed.

12. Restore line 200 and renove |ine 120. Run the program

Result ... FC ERROR in |ine 200.

Reason ... Again, an attenpt was nade to open afile that was al ready
open. Wien | i ne 100 was executed, it opened file 1; but it was never cl osed

before an attenpt was nmade to execute |ine 200.

13. Replace line 120, and affi x a nunber between 1 and 8 t o t he @LEAR
command in |ine 30. Run the program

Result ... No variables data printed to the screen.

Reason ... Affixing a nunber from1 through 8 to an @LEAR comand
will reset the programvari abl es table.



Exatron Stringy Fl oppy Manual - Model | & 111 PAGE 61

14. Change line 30 to read ... 30 @LEAR 9
Run t he program
Result ... FC ERROR in line 30.
Reason ... The maxi mum al | owabl e nunber that can be affixed to an

@CLEAR command is 8. This corresponds to the maxi mumnunber of ESF drives
that nmay be connected to your conputer at any one tine.

15. Restore the @LEAR conmand in line 30 to its original syntax:
i.e., @LEAR Add a new line to the program as foll ows:

215 PRINT X, S$
Run the program

Result ... The datarepresented by Xand S$ were printedtothe screen
prior to the @LOSE comand bei ng executed in |ine 220.

Reason ... On an @ NPUT operation, the Data I/ Oprogramdoes not wait
for the buffer to becone full or an @LOSE command to be execut ed before
the variables read in are assignedtothe programvari abl es tabl e. The Data
I/Oprogramwi || do this i medi ately upon the ternination of aread cycle
during an @ NPUT operation. This cycle will term nate when either of the
followi ng two actions occur:

The read cycle will tenporarily term nate when the buffer becones
full. This tenporary termnation will allowtime for the full buffer to
assignthe datato the programvari abl es tabl e and reset itself for anot her
read cycle. This action will repeat until all the data called for in the
@ NPUT comand |ine has been read.

The second, and what would constitute a final, term nation action
is when the | ast data itemhas been read in by the @NPUT command. At this
time, the buffer assigns the remaining variables to the programvari abl es
tabl e and the program drops through to execute the next |ine.

16. Change lines 100 and 130 to read as foll ows:
100 @PEN A
130 PRINT "FILE" A "witten"

Add the followi ng new |ine:
140 A = A + 1: GOTO 100

The programwi |l now execute in the follow ng nanner:

When line 100 is executed, file Awill be opened. Since the variable
A was assigned the value of 1 inline 20, we have, inreality, openedfile
nunber 1. Lines 110 and 120 execute as before. Line 130 wi || print a nessage
to the screen telling which data file nunber has just been witten. Line

140 will increase the value of A by one and then go back to line 100 to
repeat the data-file wite operation again.
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17. Run the program

Result ... Each tinme program lines 100 through 140 execute, a
successive data file is witten to tape. This sequence of events wll
continue until there is not enough roomleft on the tape to wite another
conplete file. At this tine, the programw |l crash with a
"TAPE TOO SHORT ERROR'.

Reason ... Each time line 140 executes, it will increase the file
nunber desi gnator by one. Line 100 t hen opens this new, higher file nunber
and wites the data to wafer as conmanded by |ine 110. Wen the EOT/ BOT
reflective spliceis detected by the ESF, its operating systemw || cause
any witeoperationinprogresstoterninate anddi splay the " TAPE TOO SHORT
ERROR" nessage.

If this error occurs during a data-file wite operation, as it did
inthis case, we are left with an open file to contend with. In an actual,
full -fl edged, dat a-base program there woul d probably be an error-trappi ng
routine that would close this file for us with an @LEAR comrand.

Conplete the following steps to close that last file | eft open by
the program crash.

18. Type @LEAR. Now, while watching the ESF, press Enter.

Result ... No action fromthe ESF.

Reason ... An @LEAR command sinply closes the file and resets the
buffer to an effectively cleared condition without witing its contents
to wafer.

19. Type RUN 200, and press Enter.

Result ... Data file 1 is opened by line 200 and read in by line
210. The contents of data file 1 were printed to the screen by line

300.

Reason ... Since issuing an @LEAR conmand di d not cause any buffer
datato bewittentowafer, file narker O and datafile 1 renai ned i ntact.

20. Run the program again by typing RUN and pressing Enter.
The result and reason will be the sane as for step 17.

21. This tine, close the file, using an @LOSE comand. Type
"@LOSE", and - while watching the ESF - press Enter.

Result ... The ESF turns onwith a wite cycle, as evidenced by the
wite light turning on nonentarily.

Reason ... Therewas still datainthe buffer whenthe programcrashed
due t 0 a TAPE TOO SHORT ERROR. When t he @LOSE commuand was i ssued, it caused
the buffer to wite its contents to wafer and then close the file.
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Sonetimes the length of your data tape and the length of your data file
can be such that a partial filew |l never get a chance to be witten. The
EOT/ BOT splice can arrive at the exact nonent that the | ast conplete file
was written. Inthis case, thetapewill stop at the " TAPE TOO SHORT ERROR'
message and t he programwoul d not have had enough time to execute anot her
@PEN conmand. The fil e woul d have al r eady been cl osed, and typi ng " @CLOSE"
woul d have not caused any further action.

I f this happens onthe wafer that you are usi ng for these experi nents,
then you will not get to see the action of the @LOSE conmand writing out
the buffer. In order to observe this action, try adding a few nore bytes
to the data file by appending three or four nore B* variables to the end
of l'ine 110. This shoul d unbal ance the situation enough for you to see an
@LOSE command dunp the buffer. Don't forget to separate the added B#
vari abl es with conmas.

22. Type RUN 200 and press Enter.

Result ... The ESF runs continuously, |ooking for the file O marker
to knowwhen to start the read operation for datafile 1. Guess what! It's
no | onger there, becausethat last little bit of datathat the buffer dunped
to wafer overwote that critical file-header i nformation. The consequence
isalost file-i datafile. Press the BREAK key to term nate the fruitless
sear ch.

23. Run the program again.
Result ... The ESF is in a continuous search node.

Reason ... Because the file O marker was wi ped out by the | ast-i ssued
@LCSE command, the ESF cannot find the correct position on the tape to
beginwitingdatafile 1. Youw ||l have to @GNEWt hi s tape once nore before
you can use it for witing data files or programfiles. That file O marker,
recorded by an @NEWoper ation, nmust be on every tape before it can be used.

You might Iike at thistine, before GN\EW NGt he data tape, torepl ace
the file nunber in line 200 with another, higher nunber and Enter a RUN
200. This will showthat even though you lost file 1, the other files are
still intact.

Thi s conpl etes our experinments onthis little data-base program As
a final wap up on understanding the basics of using Data |/ O commands,
take a look at the programlisting on the | ast page of this section. It
is very sinple and is practically the sane idea as the one that you have
just been working wth.
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To test yourself, go through an analysis of it as we did for the one
that you' ve been using. When you are sure that you know how it will run,
go ahead and key it in and Run it. Conpare what you see happen w th what
you t hought woul d happen from your study of the Iisting.

If your analysis was correct, and I "msure it was, then you have
successfully conpleted your first step towards |earni ng ESF data-based
programm ng. Admittedly this is a small step, but a very crucial and
i mportant one. Fromthis point on, nowthat the basics are out of the way,
learning to make use of the Data I/O comands in your own progranm ng
efforts will becone nuch easier.

In the next part of this section, we will offer sone additiona
suggestions on how you can increase your know edge of ESF data-based
pr ogr anmi ng.

LEARNI NG ABOUT DATA BASE PROGRAMM NG ===============—=—======—=—=—=========

The purpose of this short sectionis to point youin the right direction
for | earning nore about data-base programmi ng

Now, what "s next? If you ve had no experience whatsoever in witing
dat a- base progranms, then the fact i s you have many weeks and nont hs ahead
of you that will have to be devoted to study and experinentation. Those
of you who are famliar with this type of progranm ng should need only a
little nore tinme experinmenting in the use of the ESF Data |/ O conmands,
and you'll be on your way. The followi ng comments and suggestions are
directed towards those in the first category.

Dat a- base programring is certainly one of the nore advanced fi el ds
i n programm ng. Col |l ege courses are offered in this subject. Taking sone
formal study at a |l ocal college is probably the best nethod for acquiring
t he know edge necessary for becom ng a good dat a- base programmer. If this
can't be done, then you shoul d seek out friends who are know edgeabl e in
the subject and ask for their assistance with the problens that you nay
be havi ng.

One of the best places to neet and make friends with people of this
type is at a |l ocal ESF Workshop. You will find a mixture of all conputer
talents attending these workshops on a regular basis, including
know edgeabl e people who are usually willing to help newconers with an
exchange of information and i deas. By doi ng your honewor k ahead of tine,
you'll make it easier for people to explainthings and you won't be wasti ng
soneone “s tine with questions already covered in the manual . Still, when
things aren't clear, don't hesitate to ask someone for help.

Visit your local library, book stores, and conputer stores. There,
you will find books covering al nost any aspect of programm ng. Anot her
excel | ent source of informationis the many conputi ng magazi nes. Subscri be
to as many as you can afford. Sometimes you will find in an article just
one little gem of information that is worth the price of the full
subscri ption.
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Anot her source of know edge in various programmng fields is
anal ysi s of progranms witten by others. Buy a dat a-base programand st udy
it insideandout. Breakit downandstudyit linebyline. Tryto understand
just how the aut hor acconplished certain results in the program Wen it
begi ns to beconme cl ear just how certain techni ques were used, then start
experimenting with the programby naki ng changes in t he code and observi ng
the results. Pretty soon, you'll start seeing better ways to acconplish
the sane results and you "11 be on your way to originality.

You may try witing to the authors for help in understandi ng sone
difficult parts of their programflow. Mst, | find, are willing to help
i f youinclude a sel f-addressed st anped envel ope al ong wi t h your questi on.
O course, there are those who will hide their code and will not share any
of their know edge with anyone. Nothing you can do here. They have their
reasons for doing this, and you should sinply seek hel p el sewhere.

So, for the novice who wants to get into data-base progranm ng, it
means a | ot of study. Attend formal classes if you can, and by all means
join a Wrkshop. Get books on the subject and read all pertinent nmagazi ne
articles. Last--and very i nportant--study the progranm ng wor k of ot hers.

Included on the Starter Kit program wafer are two Data 1/0O
denonstration programs. They are slightly nore advanced in coding
techni ques than t he exanpl e prograns gi ven here. Expanded | i stings of the
progranms are i ncluded with the Starter Kit. W suggest that as a next step
in gaining experience with the ESF Data |I/O commands, you study these
listings and RUNt he prograns. They were wittento hel p you get acquai nt ed
with the way that ESF handl es data. The coments in Iines 0 through 3 of
the expanded listing for the first Data |/ O denonstration programw ||
poi nt this out.

When you fully understand just how the Data I/ O commands are used
in these denonstration prograns, the next step should be for you to use
and st udy t he met hod of programr ng used i nthe "General - Purpose Dat a- Base
Managenent Program " This programis al so provided as part of the Starter
Kit programwafer. This programdiffers fromthe denonstrati on prograns
inthat this data-base programisthereal thing; it “s not a denonstration
program on the use of Data I/O comrands. You can put this programto
practical use, and yet it' s not too conplex. By now you should have no
trouble in analyzing the code and naking nodifications to suit your own
needs. It's an excel | ent programto begi n your adventureintothereal-life
wor| d of data-base progranm ng.
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EXAVPLE DATA- BASE PROGRAM

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200

210
220
230
240
250
260
270
280
290
300
310
320

330
340
350
360
370
380

390
400
410
420
430
440
450
460
470
480
490
500
510
520

CLS
@CLEAR
A = 1234
A$ = STR$(A)
B = 5678
B$ = STR$(B)
F$ = A$ + 8%
PRINT "I WLL NOWOPEN A FILE BY | SSU NG AN @DPEN 1 COMVAND. "
FOR T =1 TO 2000
NEXT T
PRI NT
PRI NT " SEARCHI NG FOR THE FI LE 0 MARKER. "
@PEN 1
PRI NT

PRINT "FOUND | T AND NOW I WLL @RI NT A AS, B, B$, F$"

FORT =1 TO 2000

NEXT T

@RINT A, A$, B, B$, F$
PRI NT

PRINT "I JUST @RINTED A, A$, B, B$, AND F$ AND WROTE THE EOF-1
MARKER BY CLOSI NG THE FI LE WTH AN @LOSE COVVAND'

@LCSE

FOR T =1 TO 3000

NEXT T

PRI NT

PRINT "I WLL NOVN REOPEN THE FILE W TH AN @PEN 1 COVVAND. "

FOR T = 1 TO 1500

NEXT T

PRI NT

PRI NT " SEARCHI NG FOR THE FI LE 0 MARKER. "

@PEN 1

PRI NT

PRINT"FOUND IT AND NOW | WLL @NPUT THE VAR ABLES DATA IN THE
EXACT- SAVE ORDER AND TYPE AS | @RI NTED THEM "

FOR T=1 TO 5000

NEXT T

@INPUT C, C$, D, D$, G$

@LCSE

PRI NT

PRI NT"| HAVE COMPLETED | NPUTI NG ALL THE DATA TYPES AND HAVE CLOSED
THE FI LE. PRESS A KEY AND | W LL MANI PULATE THE DATA | N VARl OUS WAYS. "
| F INKEY$ ="" THEN 390

cLS

E$=C$+D$

PRINT C

PRI NT D

PRI NT C+D

PRI NT

PRINT VAL(C$), VAL(DS$)

PRI NT VAL(ES$), VAL(GS)

PRI NT VAL( G$)

PRI NT

PRI NT USI NG' ####" , VAL(C$), VAL(DS$)

PRI NT US| NG' ##H#H#H#H#H#H#" | VAL(E$), VAL(G3)

PRI NT US| NG' ###HHHHH" | VAL( G3)
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MJULTI PLE- DRI VE SYSTEMS =======—=—=-=-=-=-=--———-—-—-—-—-—--—-——-—-—-—----—————=-=-==—=—=—====

The ESF systemi s capabl e of addressing up to eight drives; therefore, you
may have up to ei ght drives connected to your systemat one tine. Each drive
iswiredinternally to represent a certain drive nunber, and no drive can
be accessed unless it is addressed by its own particul ar nunber.

The ESF drive that cones to you in the Starter Kit is wired and
designated as drive 0. The ESF operating-systemROMis installed in drive
0, and no ot her drive has this ROM therefore, every ESF systemmust have
a drive 0 connected in order for the systemto operate.

Any addi ti onal drives that you connect shoul d be sequentially w red
and designated as drives 1 through 7. Wen ordering additional drives,
al ways include the drive nunber with your order. There is no difference
i n appearance anong different drives, therefore you should mark themin
some way when you receive them

Connecting additional drives to your systemis acconplished in the
sane way t hat you connected your original drive O, i.e., to a bus-extender
cable. If there are no nore connectors | eft on your exi sting bus extender,
then you should order a new extender with the nunber of nmale connectors
you 11 need to conplete the installation.

Have al | drives connected in sequential order, beginning with drive
0, outward fromthe first connector after the connection to the conputer
card edge.

TALKI NG TO MORE THAN ONE ESF =============-=-=-=-=-———-—-—-—-—-—-——————=—=—=—=—=—=—=—=—==

When you power on your systemand initialize the ESF, all conmands i ssued
to the ESF will autonatically address drive 0. In other words:

at ESFinitializationtime, the default driveis driveO. It doesn't matter
how many drives you have connected to the system the default drive will
al ways be drive 0; and every @OVMAND t hat you give will only affect this
drive.

To address any drive other than the default drive, you sinply insert
a pound sign (#), and drive nunber after the " @ sign and bef ore t he conmand
wor d.

The following exanples will clarify this by showing the syntax
required in an actual comrand situation. Assune for the purposes of the
foll owing discussion that you have a two-drive system and that it is
connected and initialized, with a wafer in each drive.

If you were to issue a sinple @NEW command at this tinme, then the
wafer in drive O (default drive at power up) would be certified and no
further action woul d take place until another comrand was i ssued. So far,
the action is just as in a single-drive setup.
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Now, if you wanted to certify the wafer in drive 1, you would alter
the command slightly so as to address that drive whil e issuingthe command.
The proper syntax for this comand woul d | ook as foll ows:

@#1 NEW

Notice that the "#" sign and drive nunber are placed between the @
synbol and the command. If this conmand were now i ssued, the action would
be as before with drive 0, except that nowthe wafer in drive 1 would be
certified. spaces are not required between sections of the command. The
conmend i s shown this way only for clarity.

The ESF operating system will ignore any enbeded spaces in the
conmand.

That drive-nunber insertioninto a comand right after the @synbol
istheonly difference between any command i ssued in a single-drive system
and one issued in a nutiple-drive system All else remains the sane, and
t he conmands may be issued in the command node or the execute node, just
as before.

| MPORTANT - CHANGE OF DEFAULT DRI VE

Once a drive has been addressed correctly, it becones the default drive
- until another drive is addressed.

This means that once a drive has been specifically addressed to
execute a certain command, you will not be required to address that drive
again to have it execute further conmands. A nornal command without an
inserted drive nunmber is sufficient fromthat point on. Let's clarify that
with an exanple.

Take the exanpl e command that we just issued:
@#1 NEW

Upon conpl eti on of thecertify operation, drive 1 will bethe default
drive and any command issued fromthat time on will be executed by that
drive.

As an exanple, if we now wanted to SAVE a programto the wafer in
drive 1, we woul d sinply i ssue the normal @AVE 1 conmand, and the program
woul d be SAVED on that drive. If | ater you wanted t o SAVE a programto dri ve
0, then you would have to address that drive wth:

@#0 SAVE 1

The default drive has nowshifted back to drive 0, and all subsequent
commands will be executed by that drive.

You can test a nultiple-drive systemin nmuch the same way as a
single-drive system because of the default drive select feature.
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DATA |/ O AND MIULTI PLE DRI VES =============—=—=—=—==—===—=—=—=—==—====—=—=—=========

Al of the information presented thus far applies equally to Data 1/0O
conmands. The only speci al requirenment whendealingwithdatafilesis when
you want to have nultiple files open at the sane time, on different drives.

In this case you nust include an @LEAR statenent at the beginning
of your program(before any vari abl es get set), wi th an affi xed nunber equal
to the nunber of drives that will have files open at the sane tinme. For
i nstance, in our exanpl e case of a two-drive system an " @LEAR 2" command
woul d be the correct syntax to use.

If youwant toopenafile and wite or read data using a drive ot her
than the default drive, you nust specifically address that drive, just as
in using the regul ar ESF conmands. For exanple, to open a file on drive
1 and wite data to it, the Data I/ O conunand would be as in |line 50 of
the foll owing exanple Data I/ O routine.

50 @#1 OPEN 1
60 @RINT A$, X, Y
70 @LOSE

Notice that the drive-nunber designator needs to be inserted only
into the @PEN command. All other Data I/O conmands are issued in the
ordi nary way.

In the above routine, drive 1 has becone the default drive, and any
further Data 1/0O routines concerning that drive will not have to be
addressed with an @#1 OPEN 1 command; a sinple @PEN 1 command will now
suffice. If, however, you want to open a fil e on any other drive, you nust
address that drive in the @PEN command. For exanple, if you now wanted
to open and read a file on drive 0, the proper syntax for this additional
Data |/Oroutine in your programwoul d be as follows:

80 @#0 OPEN 1
90 @NPUT J$(D), F, R%
100 @LOSE

Inserting a specific drive nunmber intothe @PEN conmand and t he use
of a nunber affixed to the @LEAR command are the only differences between
Data |1/O operations in a nultiple-drive system and in a single-drive
system
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At the end of this sectionis a snmall, sinple programthat when run and
anal yzed wi || sunmarize all the concepts | earned about using the ESF. The
programwas witten for a two-drive system but the concepts are the sane
for any nultiple-drive system

Pl ease key in the program and when you are ready to run it, insert
a certified 5-foot wafer in each drive. The following is a line-by-line
anal ysis of the program

Line 10 ... a conditional statenment that will junp execution of the
programto line 300 if M+ X =2. Wien a programis first RUN, all nuneric
vari ables are set to 0 by the conputer; therefore this programexecution
will effectively start with line 20. We'll see later on that line 10 will
conme into play during a chaining operation.

Line 20 ... clears the screen and sets aside two 256-byte Data I/ O
buffers for use by a two-drive systemin a data-base type of programto
fol | ow.

Line 30 ... establishes the variables that will be used by the
program

Line 40 ... prints a nessage to the screen.

Line 50 ... opens file 1 on the default drive, nunber 0. The @PEN

1 command causes that drive to advance the wafer tapeto the file-0 marker.

Line60 ... prints anessage to the screen and del ays further program
execution |ong enough for it to be read.

Line 70 ... wites a data file to the Data I/ O buffer space.

Line 80 ... causes the Data |l/Obuffer towiteits contents to the
wafer in drive 0 and closes the file.

Line 90 ... prints a nmessage to the screen with a del ay.
Line 100 ... prints another nmessage to the screen with a del ay.
Line 110 ... opens file 1 on drive 1 and causes the drive to advance

the tape to the file-0 marker.

Line 120 ... prints a nmessage to the screen with a del ay.
Line 130 ... wites a data file to the Data |I/O buffer.
Line 140 ... causes the Data | /Obuffer towiteits contents to the

wafer in drive 1 and closes that file.
Line 150 ... prints a nmessage to the screen with a del ay.

Line 160 ... prints another message to the screen with a del ay.



