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The name of the author of the
article “Change the Prompt When
You Drop into DOS,” published in
the November/December 1986
issue of Exchange, was given incor-
rectly. The correct name of the
author is Daniel Ehrmann, presi-
dent of the Chicago Computer
Society. We regret the error.
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Set your program with the fol-

lowing parameters:

1. 300, 1200, or 2400 baud.

2. 8 data bits, no parity, one
stop bit (for binary data
transmission).

3. Host echo (full duplex) can
be changed to local echo
(half duplex) for a noisy line.
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But the size of your data file will not actually be
adjusted unless you include the /F parameter. In this
case you should specify /F, because CHKDSK /F
will adjust the file size in the directory to match the
allocation shown in the FAT. This way you stand a
good chance of recovering most of the file’s data.

Lost Clusters and Cross-Linked Files

Many people assume that, if CHKDSK gives mes-
sages about lost clusters and cross-linked files, it
means their FAT has been destroyed. This is not
always the case. These types of problems can be
caused when the FAT is perfectly normal but there is
a problem in the directory. This can happen because
the FAT actually starts in the directory—each direc-
tory entry has a word that starts the FAT chain for
that file.

The following example shows what can happen
with just a one-byte change in a file’s directory entry
or by a one-byte change in the FAT. Running
CHKDSK shows the following:

C:\FILE1.TXT
Allocation error, size adjusted.

XX lost clusters found in YY chains.
Convert lost chains to files (Y/N)?
XXxXXX bytes disk space

would be freed.

FILE1.TXT

is cross-linked on cluster nn.
FILE2.TXT

is cross-linked on cluster nn.

Here the FILE1.TXT entry is mistakenly pointing
into the FILE2.TXT storage (or allocation) area, due
to the one-byte error in FILE1’s directory entry.
When CHKDSK compares FILE1’s directory filesize
with its now-faulty FAT allocation chain, it discovers
a discrepancy and gives the ‘““allocation error”
message. Nothing is now pointing to the original
FILE1.TXT FAT allocation chain, so CHKDSK sees
that allocation chain as “lost clusters.” But there is
nothing at all wrong with FILE2. TXT.

Looking at all these messages, it does not seem
possible that just a one-byte fix in the directory would
completely fix this problem. But, as I mentioned
earlier, that’s all that is required to repair this disk.

Now notice what happens if you run
CHKDSK /F. It will change the filesize of
FILE1.TXT in the directory to correspond to the new
length of the invalid allocation chain (without asking
you first). If you then answer the question “Convert
lost chains to files?”” with No, it will erase the ““lost
clusters.” Once a file allocation chain is erased in this
way, it cannot be easily recovered with most

‘“unerase” utilities, because there is no directory entry
tied to the cluster chain. You have just made
FILE1.TXT much more difficult to recover.

However, if you instead answer the question
“Convert lost chains to files?”’” with Yes, it will create
a new file called FILEOOOO.CHK. If the cause of all
the error messages was only in the directory, as dis-
cussed above, FILEOO00.CHK is your original
FILE1. TXT. But if the problem was in the FAT,
FILEOOOO.CHK will represent only part of
FILE1.TXT, and CHKDSK /F has made the rest of it
more difficult to recover.

The Second FAT

Another technique is to use the second copy of the
FAT. DOS keeps two copies of the FAT on the disk,
so this may initially seem to be a promising solution
for repairing the original FAT. Unfortunately, the
second FAT will usually be just as messy as the ori-
ginal FAT. This is because DOS updates the second
copy any time it writes to the first one. If an error has
caused it to write garbage to the first FAT, it will
write the same garbage to the second one. The
second FAT is really designed to be helpful in cases
where the first FAT develops a bad sector so that it is
unreadable. When that happens, DOS automatically
reads the second FAT, and you will usually not even
be aware that there is a problem.

There is, however, a way to determine if FAT 2 is
being used. If CHKDSK finds that FAT 1 is bad, it
prints the error message “Disk error reading FAT 1,”
then continues with its disk checking using the good
FAT 2.

Cross-Linked Files

Earlier I gave an example involving cross-linked files.
That problem was repairable by simply changing one
byte in the directory. Cross-linking is usually more
difficult to repair than that, but it can be made easier
by keeping in mind a few general rules.

The first rule is that, whenever two files are cross-
linked, one of them is almost always undamaged.
Also, there is usually a chain of lost clusters reported,
and this chain usually belongs to the damaged file.
CHKDSK will tell you where the cross-link occurs,
and then the file up to that point can be re-linked to
the lost clusters to recover the whole file. This can be
done with a FAT editor, such as the one in IBM’s
Professional Debug Facility.

Another rule to keep in mind is that you should
not delete either of the cross-linked files before
attempting recovery, or you may lose part of the good
one. Copy them both to another disk before
attempting the repair.
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CHKDSK /F to collect any remaining lost FAT clus-
ters into files in the root directory. The
FILEnnnn.CHK files produced by CHKDSK /F
should be the rest of the files that were in the root
directory. You’ll have to identify and rename them.
Use “RECOVER filename” when you can’t read
a file because it has a bad sector. The term ‘““bad
sector” is used here to mean a disk sector that cannot
be read correctly or cannot be read at all. You will
know the file has a bad sector if you get the message

General Failure error reading drive C:
Abort, Retry, Ignore?

RECOVER filename reads all the sectors that are
still readable, marks the bad sectors’ clusters as bad in
the FAT, then recreates the original file from the
readable clusters. Once a cluster has been marked
bad, DOS will not use it for data again. If you use
RECOVER in this way, the resulting file will have
missing pieces that are 512 characters long where the
bad sectors were. If the original file is a text file,
filling in those gaps should be a lot easier than starting
over. If it is not a text file, the resulting file is prob-
ably going to be unusable. But at least RECOVER
will prevent you from using the bad sectors again.

There are several types of bad sectors. For
example, if the bad sector is a ““bad ECC”’ sector (dis-
cussed later), you may be able to retrieve at least
some of it. Thus you should not use RECOVER until
you have investigated that possibility.

Files and Sectors

Each file on the disk is made up of a series of sectors.
Each sector is 512 bytes, or characters, in size. A file
that is 2KB in size theoretically occupies 4 sectors on
the disk, but actually occupies 8 cylinders. This is
because the smallest unit of allocation on a 10MB
disk is 8 sectors, or 4KB, and is called a cluster.

Any sector can turn bad with little warning. A
clean report by CHKDSK does not mean there are no
bad sectors on the disk. CHKDSK does not check the
entire disk; it checks only the directory and FAT area.
So the first hint of a problem is usually the “Abort,
Retry, or Ignore” message that appears when the file
containing the bad sector is used.

Most hard disks greater than 10MB in size have
bad sectors. These sectors were detected when the
disk was formatted, and were marked at that time so
that DOS won’t use them. Whenever new bad sectors
show up, they also can be marked as unusable, either
by using DOS’s RECOVER filename command, by
formatting the disk again, or by using a special utility
program designed for the purpose. But be wary of
public-domain versions of this type of utility, because

bugs are common in many of them. And don’t mark
the sectors bad until you’ve tried the suggestions
below to recover them. Once the sectors are marked,
DOS can no longer access them.

To determine whether any files contain bad
sectors, you can scan your disk by running the
command COPY *.* NUL in each of the directories
on the disk. When it gets to the file with the bad
sector, you will see the ‘“Abort, Retry, Ignore?”
message under the file name. Disk-scanning utilities
are faster and will check the entire disk, but if the bad
sector is in a file, they still won’t tell you which file.

Retry Techniques
DOS can respond to a bad sector or sectors in several
ways. The four messages below indicate the major
problems with bad sectors, in order of seriousness. In
all cases you should retry the operation several times.
If the errors occur when the system is cold, try again
when it has warmed up. If they occur when the
system is warm, turn it off and try again later as soon
as the system is turned on. If your system is operating
on its side, try putting it on a table. If you finally
manage to read the bad sector(s), copy the file to
another disk. Then try to get the bad sectors to show
up again and use DOS’s “RECOVER filename”
command to mark them so they won’t be used again.
If the bad sectors are in the directory, however,
RECOVER won’t help. This is the case if you get
one of these error messages when you try the DIR
command on the disk. I’ll discuss this later.

The major bad sector error messages are:

1. Seek error reading drive C
Abort, Retry, Ignore?

This message means that DOS can’t even find the
requested track (cylinder). The disk may need to
be low-level formatted again, or the disk con-
troller or the disk itself could be bad. Try to
remember where you put the backup disks. It’s
probably still worthwhile to retry the operation
under different conditions as suggested above.
Fortunately, this error is rare.

2. Disk error reading drive C
(DOS 2.Xx)

Abort, Retry, Ignore?
or
General Failure error reading drive C
(DOS 3.x)
Abort, Retry, Ignore?

Here DOS can’t find the formatting for the
requested sector (more technically, ‘“Address
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Automating Plotting

PDS let us define procedures that run tasks automat-
ically. This was perfect for us. We called our proce-
dure PLOTS (Figure 14) and included the tasks we
wanted performed.

First, we needed to update the PDS data file
based on the latest survey responses. We ran the
SVYGRAPH program to update the file. For each
graph, we used the Define Graph task to update the
graph’s data and the Run Graph task to print it.
When called from a procedure, these tasks run unat-
tended.

There is one addition to the tasks shown on the
screen (Figure 15): PDS Graphs thinks of output
devices as sheet-fed (plotters), rather than
continuous-form (printers). This can mean a graph
printing over a perforation.

To solve this, we compiled a one-line BASIC
program called EJECT1 that had the following state-
ment:

10 LPRINT CHRS$(12);

This sent a page eject command to the printer.

Once defined, running a procedure is as easy as
calling it by name. Once you define a program,
graph, file, or procedure, PDS retains the name.
Whenever PDS asks you to supply one of these
names, you can use F9 and F10 to rotate through a
list of existing choices.

The biggest benefit to using PDS is that you can
start it and walk away. This gave us time to review
your opinions and keep Exchange responsive to your
needs.
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are set up to issue the Hayes
command set, with some method
of specifying a different command
set if necessary. In browsing
through bulletin board systems
around the country, it appears to
me that many people have prob-
lems using non-Hayes compatible
modems regardless of whether the
attached PC is a PCjr. The PCjr’s
internal modem just seems to get
more criticism because it is con-
centrated in one environment.

Some programs (including the
IBM PC Videotex Connection and
the terminal program on the PCjr
Sampler diskette) support the
Internal Modem’s command set
and will dial, communicate, and
hang up correctly. However, they
often will not properly do things
such as changing data format from
8-N-1 to 7-E-1. Other programs
such as QMODEM allow the user
to specify the control sequence for
dialing, etc., but also will not issue
the commands to change format.
The result is that the modem will
not dial, or else the received data
looks like garbage.

It is usually very simple (at
least it is with QMODEM and
PC-TALK) to manually issue
modem commands from the
“terminal” screen of your
program. Therefore, the best
advice I can give you is to keep
the PCjr’s command reference
handy. There is one in the small
supplement to the PCjr Guide to
Operations that comes with the
modem. There is a better one in
the PCjr Technical Reference. It’s
not really as onerous as it sounds,
though. The only time you should
need to enter commands manually
is when changing format or
entering transparency mode.

Now comes the fun part. If all
you want to do is exchange mes-
sages and download files, you can
skip this discussion. However, if
you want to endear yourself to
your favorite SYSOP and be a
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good BBS citizen, you will occa-
sionally want to upload a file or
two. The PCjr’s internal modem
makes that a real adventure. To
understand why, you need to
realize that the modem attempts to
execute commands even if it finds
them in the middle of a data
stream that you are sending to
another computer. If you try to
upload a binary file (like a .COM
or .EXE file), sooner or later the
data will include a bit pattern that
the modem thinks is its command
character (Ctrl-N). It will not
only fail to send that character
down the line, but will try to
execute the “command” it thinks
comes behind it.

Without going any deeper into
what happens when the modem
receives what it thinks is an invalid
command, or delving into how to
put the modem into transparency
mode, it should be obvious that
the problem we are discussing is a
function of the modem being used
and not the fact that the system is
a PCjr. Try all the tricks you can
find documented on many bulletin
board systems until you find one
that works.

Communications Port
Addressing

This is one problem you won’t
have if you use the internal
modem. Some people, cannot get
their communications programs to
recognize external modems. If
you have this problem, then you
may be facing the COM1 versus
COM2 addressing mystery.

When the PCjr Internal
Modem is installed, it is COM1,
and the external serial port on the
back of the system is COM2.
When there is no modem in the
internal slot, the external port
becomes COM1. So far, so good.
The problem is that, regardless of
whether an internal modem is
installed, the base address and
interrupt level of the external port
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remain the ones normally used for
COM2.

If your communications
program is well-behaved and does
not try to bypass the system BIOS,
none of this should cause any
problem. Just tell the program
that your external modem is
COM1. QMODEMjr (version
1.07) works fine this way. Other
programs seem to use the base
address and interrupt level associ-
ated with whatever comm port you
have specified for your modem.
To use these programs (e.g.,
QMODEM 2.0 and 2.2), just tell
them your modem is at COM2.
That is how these three programs
worked on my system after I
removed the internal modem.

But I have heard of different
people who got different results,
supposedly using the same pro-
grams! In fact, on several bulletin
board systems there are routines
available that claim to swap
COM1 and COM2 so you can use
an external modem. The SYSOP
of the IBM;r forum on
CompuServe tells me the problem
appears to be a function of the
compiler used to compile the
program and/or any external port
drivers that the compiler uses.

If you think you have this
problem, you have two choices.
The first is to find an internal
modem and plug it into your
machine. This will straighten out
the addresses so you can use your
external modem as COM2. The
second is to get one of the pro-
grams that logically swaps the
addresses back to where they
belong. These programs have
names like SWAPCOM or
COMSWAP, and can be found on

~many PCjr-oriented bulletin board

systems.

There has been an interesting
development on this issue. The
QINSTALL program for
QMODEM 2.2 lets the user
specify the base address and inter-
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