TAPClean Front End 0.38 User Manual

Introduction

TAPClean Front End ("TAPClean FE" henceforth) is a graphical environment for analyzing
and handling the contents of tape images in TAP and DC2N DMP format.

It relies on the engine provided by TAPClean, a console application derived from Final TAP
(console version) whose source code is distributed under the terms of the GPL license.

TAPClean FE is not just a front end program as its name might suggest. In fact, it
incorporates unique features not found in TAPClean, such as:

» Interactive report of the tape contents with graphical breakdown

* Hex monitor, Disassembler, and CBM BASIC untokenizer for PRG files
» TAP editor

» TAP splitting tool

» TAP repair tool for CBM files

» Graphical TAP/DMP analysis tool

Please note that TAPClean FE is not distributed under the terms of the GPL license, yet it
is freeware.

TAPClean FE is (C) 2006-2017 Luigi Di Fraia. All Rights Reserved.

This manual is (C) 2008-2017 Luigi Di Fraia. No parts of it can be quoted without the
author's written permission.

Final TAP is (C) 2001-2006 Stewart Wilson, Subchrist Software.

Document ID: $Id: index.html,v 1.51 2017/11/04 07:33:02 luigidifraia Exp $
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Installation

TAPClean FE doesn't include an installer. For manual installation, the contents of the
distribution archive need to be extracted in a location of the file system where the user
has write permission.

In order to maximize user experience and ease of use, TAPClean and TAPClean FE are
distributed together in binary form for Windows and Debian/Ubuntu Linux. TAPClean FE
requires the GTK+ 2.24.31+ runtime installed under Windows.
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Executing TAPClean FE

Upon starting TAPClean FE, the main window is displayed.

#: TAPClean Front End - b X
File Help

gmtéiﬁ EE} %% g% @g . - .

EGpenE Batch Test Clean Conwvert Record

" Report 85:3nner5 o> Options &5 Prg Files QTDDB ' Systern Log

TAPClean Front End wversion 0.36 - (C) 2006-2017 Luigi D1 Fraila
Changelog:

24 Apr 2017
- Rewritten file loaders for graphical analysis module and PRG decoders
- Compiled with GTE+ 2.24.31 (requires an up-to-date runtime!)

22 0Oct 2016
- Added start offset in interactive report, tape editor and split tools

10 Aug 2016
- Completely refactored the HTML version of the summary report

23 Feb 2016

- ASM comments are awvailable for Serial Bus routines at SED0O9-3EES4 too
- Sanitize destination filenames in TAP file split tool

- Prevent a drag event when selecting large PRG files

153 Apr 2015
- Correctly escape {ELUE} in the BASIC wiewer
- Re-enabled use of the -do<loader> switch when just one scanner 1s active
{other than CEM ROM)
- Panes in the PRG Files tab are now resizable
- Cross-analysis available from the tape layout bar as well W

Plain Interactive Filetypes

Mo TAP/DMP file or folder attached for operation or batch scan
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The Toolbar - part 1

The toolbar area comprises 6 buttons, 4 of which are initially disabled.

=2 B B & % _ e
Gpen Batch Test Clean Convert Record
Open

This button is used to select a TAP or DC2N DMP file to work with. Upon selecting a file all
of the toolbar buttons are enabled to start working with that file:
B B B a % ®

- -

Open Batch Test Clean Convert Record

When no file has been selected yet, the status bar looks as per image below:

‘ Mo TAP/DMP file or folder attached for operation or batch scan

If a file is then selected, the status bar keeps track of the filename:
‘ Attached file: Magicland Dizzy.tap

By default when TAPClean FE is executed it looks for the environment variable TAPHOME:
If found, the "Open" command initially refers to the folder as specified by TAPHOME.

Batch

This button is used to perform a batch analysis of all of the tapes contained in a folder.
The analysis can scan subfolders recursively if configured in the options (see later).
It should be noted that up to version 0.24 the batch analysis was only available for TAP
files in TAPClean. Batch analysis of DC2N DMP files was introduced in version 0.25.

As with "Open", "Batch" initially refers to the folder specified by TAPHOME, if defined.

Prior to discussing the function of the other toolbar buttons, it is convenient to have a look
at the various options that can be configured to perform a tape image analysis.
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The Tabbed area - part 1

This area comprises a humber of tabs, two of which are used to show the analysis report
and the execution log. These will be discussed in detail later on, when we'll look at the
analysis controls.

Scanners

This tab contains a list of the file formats that are searched for and checked for integrity,
where possible, within the opened tape image. The component in TAPClean that looks for
each format is referred to as "scanner", hence the reference here.

# TAPClean Front End - b X
Eile Help
B B @ B & % _ e
Open Batch Test Clean Conwert Record
2" Report 8‘ Scanners o Options ¢5 Prg Files -y Tools | I System Log
Include Freq 4 Loader D Loader Mame 1 %
1l CBM ROM loader =
1 108DEDAS 108DEDAS E,.
1 accolade Accolade/EA Loader ”;;
1 aces Ace of Aces E
0 aliensy Alien Syndrome
1 altersw Alternative Software
1 alterdk Alternative SW (DK) =
1 alterwg Alternative World Games —§
0 amaction American Action i
1 anirog Anirog §
1 ashdave Ach+Dave ;'_
2 ar Action Replay N
1 atlantis Atlantis
1 audicgenic  Audicgenic .
1 biturbo Biturbo é
4 bleep Bleepload E-
A 4 hurner Rurner Y= 0
[ 3 Exclude all scanners but CBM ROM (doc64) o/ Select Al | @ Select None
Attached file: Magicland Dizzy.tap

The list shown above is entirely read upon startup from the file scanners.txt that's located
in the folder from where TAPClean FE is executed (i.e. the current working directory). The
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only exception is about the CBM ROM one which is built-in and does not require inclusion
in scanners. txt.

Using the copy in the current working folder means that the application can be forced to
read in and use a different subset of scanners (e.g. a stripped down list of the available
ones), based on the current working directory. Symbolic links can be created to obtain this
result as well.

This list can be controlled directly, by checking in or out any subset of the scanners
(excluding the built-in CBM ROM one), as shown in the example below where the
"Accolade/EA Loader" has been excluded:

Include Freq 4 Loader D Loader Mame 1
10 cb4 CEM ROM loader
1 108DE0AS 102DEDAS
1 aces Ace of Aces
0 aliensy Alien Syndrome
1 altersw Alternative Software

The reason for which a subset of scanners may require being excluded during the analysis
is that they may trigger false recognitions. File type mismatch is often the reason beyond
an incomplete recognition or recognition with errors in TAPClean.

It should be noted that the order in which the scanners are used in TAPClean is relevant.
If an area of the tape image file has been acknowledged to use a certain format by
mistake then, under normal circumstances, that area cannot be acknowledged again while
looking for another file format.

Finally, the order in which the scanners are used in TAPClean is not as shown in the above
list. The order is hardcoded in TAPClean and has been engineered based on experience.

In case of large tape images where the file formats in use are already known, it may be
worth selecting just those file formats, to speed up the analysis process and avoid
misrecognition as well. The "Select None" button button comes handy in those
circumstances where users want to check out all of the scanners because just a few ones
need to be selected.

Similarly, the "Select All" button would check back in all of the scanners for usage.

An additional mechanism for scanner selection is based on their frequency of occurrence
in commercial tapes. Normalized frequency values have been selected based on field
expertise. Only those scanners whose frequency of occurrence is greater than or equal to
the selected "Frequency threshold" are activated.

The "Exclude all scanners but CBM ROM (doc64)" checkbox is used to override the settings

for what concerns checked in and checked out scanners. If this option is enabled then the
only active file format searched for during the analysis is the CBM ROM one.

8
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It is often convenient to activate this option where it's known that the only file format
used in a tape is the CBM ROM one. Also, it may be useful to activate this option to make
a quick scan of the selected tape image and let TAPClean guess which formats are
expected to be therein. This attempt is done by checking the CBM ROM files (usually part
of the boot sequence) for known portions of code that uniquely identify a file format (also
referred to as "signatures").

A right mouse click over the list of scanners brings up a contextual menu as per image
below:

=F Manually add a scanner
& Save current list

The first available option is "Manually add a scanner"”, which adds a row to the list of
known scanners in edit mode:

4 usgeld L5, Gold

3 wirgin Virgin

4 visi Visiload

3 wild Wildload
Mloaderid Descripticn

At this point the user can enter the loader id, "<loaderid>", passed as argument to
TAPClean (which is automatically prepended by "-do"/"-no") to include/exclude the new
scanner when it is checked in/out. The frequency of occurrence along with a description
can be provided for the new scanner as well.

The reason for which a new scanner can be defined is that support for that scanner may
be added in TAPClean but not yet listed in TAPClean FE until the next update of the latter,
which comes with an up-to-date version of scanners.txt. In fact, the latter is intended to
be part of TAPClean at some point of its development.

Similarly, the details of an existing scanner can be changed by clicking on the values for
that scanner:

3 turbo Turbeotape 250
1 turr Turrican

4 usgold

3 wirgin Yirgin

4 visi Visiload

Finally, it should be noted that the list of known scanners can be alphabetically ordered by
clicking on the attribute "Loader Name". This may come handy when renaming an existing
scanner or adding a new scanner to the list.

When satisfied with the list of scanners, the user can save it by using the context menu
option "Save current list". The list gets created/overwritten (without confirmation) in the

9
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folder from where TAPClean FE has been executed.

10
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Options

This tab contains the configurable options that are handed over to TAPClean to affect the
type of analysis done and the results produced.

- TAPClean Front End - O >
Eile Help

B B D& % _ e

- -

Open Batch Test Clean Conwert Record

" Report @ Scanners i, Options = Prg Files 5,__; Tools System Log
TAPClean specific

Read tolerance: | l 1D ==

] Allow detected files to overlap (Debug mode) E Save
Only scan for the loader whose signature is found in CBM files (Faster scan)
EQF markers are mandatery for CBM files
lgnore Cyberload F3 bad checksums of 504
[] Raise cleaning tolerance
Add a trailing silence at the end of the file after cleaning
Create PRG files
Connect neighbouring PRG's into a single file

[] Extract Visiload loader patching files

[ ] Make batch scan include subfolders
[] Batch scan sorts report by CBM CRC values
[ ] Make audio recorder use sine waves

] Preserve loader variables between subsequent test/clean operations

[ 1 Move files to their criginal folder after cleaning them (use with TAPClean 0.24 or clder)

TaPClean console location: (Mone) ~ | Additional parameters: £

Attached file: Magicland Dizzy.tap

Read tolerance

This is the value of the read tolerance used when pulses in a tape image are checked
against the optimal values expected for each known format.

The default value of 10 should be sufficient for the main part of the tape images, unless of
course the quality of the tape image is not very good, which would produce read errors
during the analysis. In the latter case the user may try to increase this value. It is advised
to check the quality of the tape dumping process if the default value doesn't apply to any
of the tape images that have been made during the process.

11
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Allow detected files to overlap

This option should only be used when in the analysis report (more on this later) GAPs (i.e.
unrecognized areas) appear where it is expected to find data files.

In fact, what may happen is that due to a failure, either at the medium level or with the
tape dumping process, a silence appears within a data file. In TAPClean the position of
silence points is identified in the very beginning of the analysis process. Since files cannot
overlap with other files or silence points that have already been recognized, the original
data file in which the silence appears does not get recognized at all.

The user can allow detected files and silence points to overlap. It's usually a question of
unexpected silence points within other files and not file overlap in the sense the word
"overlap" could suggest.

The results may get messy in case of misrecognition: when allowing file overlap one area
of the tape image can be recognized to use more than one format, thus resulting in
unexisting data files. It is for this reason that a tape image cannot be cleaned while file
overlap is enabled.

Only scan for the loader whose signature is found in CBM files

If this option is enabled then the set of running scanners is reduced to the one (including
its variants) whose signature is found in the CBM files at the beginning of the tape image.
Of course, if this option is enabled and a known signature is found in the CBM files then
the analysis process may be a lot faster. The drawback occurs when the tape image also
contains additional files using a format that is not the one whose signature has been
found: these files will not be recognized, thus producing GAPs.

EOF markers are mandatory for CBM files

Even if uncommon, some CBM files lack the end of file markers. What happens is that
those files will not get recognized during the analysis. Disabling this option will improve
the detection percentage of CBM files that lack those markers, for they will be
acknowledged during the analysis.

Ignore Cyberload F3 bad checksum of $04

It has been discovered that sometimes Cyberload F3 files come with a wrong checkbyte,
whose value is $04. This would result in a checksum error condition in TAPClean that is
concerned to check data integrity by actually verifying files against their checkbytes where
available.

With Cyberload F3 a wrong checkbyte value of $04 should not be considered as an
indicator of file corruption. Therefore, if this option is enabled then a wrong checksum
value of $04 in Cyberload F3 files doesn't trigger a checksum error in TAPClean.

Raise cleaning tolerance

If this option is enabled then the upper limit of the tolerance used to discriminate pulses
during the cleaning process can grow far past the read tolerance value.

12
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Add a trailing silence at the end of the file after cleaning

If this option is enabled then a 5 second trailing silence is added at the end of the file after
cleaning.

Create PRG files

If this option is enabled then file data is extracted to PRG files. PRG files can then be
inspected by means of other tools embedded in TAPClean FE and grouped in the tabbed
area named "Prg Files".

Connect neighboring PRG's into a single file

If this option is enabled then a block of data that spans across multiple adjacent files is
joined into a single PRG file.

Extract Visiload loader patching files

If this option is enabled then Visiload loader patching files are decoded and their CRC
value used to calculate the overall CRC of the data within the tape image. Also, PRG files
are created out of them if PRG creation is enabled.

Those Visiload patching files are used by the Visiload loader to modify its own code during
the loading process. They usually contain a few ASM instructions of no interest to the end
user.

Make batch scan include subfolders
If this option is enabled then the batch scan is performed recursively on subfolders.

Batch scan sorts report by CBM CRC values

If this option is enabled then the batch scan report is sorted by CBM CRC values. This
feature has proven to be really useful to identify games that use the same file format. In
that case, there's a good chance that the contents of the first CBM Data file are the same,
thus producing the same CRC value.

In fact, it is common with commercial software on tape that the first CBM Data file
contains the loader used to load the remainder of the files at a higher speed. That's why
these are often referred to as "turbo loaders".

Make audio recorder use sine waves

If this option is enabled then sine waves are used instead of square ones by the audio
converter to sample the resulting audio file. More on the audio converter later on.

13



TAPClean Front End 0.38 User Manual

Preserve loader variables between subsequent test/clean
operations

If this option is enabled then loader variables are stored and re-used for subsequent
test/clean operations. This is particularly useful for testing "side 2" of those tapes whose
loader parameters can only be extracted from "side 1", e.g. Cyberload in "The Last Ninja".

Move files to their original folder after clean

If this option is enabled then each cleaned file is moved to the folder where the source file
is. It should be noted that this option is not handed over to TAPClean but provided by
TAPClean FE itself. Also, this option is only meaningful for releases of TAPClean older than
0.25 as starting from such version the file is moved by TAPClean itself.

TAPClean console location

This is the folder where TAPClean is expected to be found. It defaults to the folder from
where TAPClean FE has been executed. This also means that different versions of
TAPClean can be used in conjunction with TAPClean FE simply by starting TAPClean FE
from a different location or using this option to pick up the version of TAPClean the user
wishes to work with.

Under normal operations it is advised to keep TAPClean and TAPClean FE in the same
folder, along with scanners.txt. It should also be noted that if TAPClean is not found then
TAPClean FE will not complain.

Additional parameters

This is a group of additional parameters silently passed to TAPClean. The dropdown button
provides a list of valid built-in parameters.
As example, VIC20 tapes can be analyzed by passing the -20 parameter to TAPClean.

Buttons

The "Defaults" button is provided to restore default values.

The "Fonts..." button allows selection of the fonts used in text areas of the application.
Finally, the "Save" button saves current option values to the system folder for local
application data (falling back to the application folder if not possible).

14
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The Toolbar - part 2

This paragraph covers the details of tape image analysis, cleanup, and conversion.

Test

This button is used to perform the analysis of the tape image that has been previously
opened. Despite of the fact TAPClean can analyze more than one tape image when
executed, thus preserving some information between each analysis, it's not actually
possible to do so by means of TAPClean FE. The analysis refers to just one tape image in
turn.

When the analysis is finished, the tabbed areas "Report", "Prg Files", and "System Log"
are updated with information about the analysis.

Clean

This button is used to perform the analysis and cleaning of the tape image that has been
previously opened. Despite of the fact TAPClean can analyze and clean more than one
tape image when executed, thus preserving some information between each analysis, it's
not actually possible to do so by means of TAPClean FE. Just one tape image in turn can
be processed.

When the cleaning process is finished, the tabbed areas "Report", "Prg Files", and "System
Log" are updated with the relevant information.

Please note that the purpose of cleaning a tape image is not to save disk space. Yes, a
cleaned file improves compression ratio, but that's not the point.

Tape images are cleaned to restore their quality and remove noise. The cleaning process
often changes the total load time of a program because of the fact the image is
completely remastered using average timings that are not recalculated on a per tape
basis.

It is strongly advised to keep the raw tape image somewhere safe for future comparison.
Besides, if it is proven that the cleaning process is buggy and gets fixed, the user will later
on be able to clean the raw image properly.

15
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Convert

This button is used to convert the opened file into either TAP version 0 or 1.
A drop-down menu is used to select the output format as per image below:

= TAPClean Front End — O >
Eile Help

B B D a % || e

Open Batch Test Clean Conwert Record

2" Report 18 Scanners i, C Convert to TAP v 0 ols 1 System Log

- * Convertto TAP w1 — -
TAPClean Front End versiolk . Luigi D1 Fraia

Changelog:

Record

This button is used to convert the opened file into an audio file using either the AU or WAV

format.
A drop-down menu is used to select the output format as per image below:

= TAPClean Front End — O >
Eile Help

B B D oa % _ e/

Open Batch Test Clean Convert Record

Record as 5un AL

" Report IBScanners &> Options /57 Pr
* Record as Microsoft WAy

TAPClean Front End wersion 0.36 - (C)

Changelog:

The use of those audio files is recording them to either a tape directly or to a CD (and
then possibly to tape) to play them back on a real computer for which the contents are

intended.

16
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The Tabbed area - part 2

Back on this topic to illustrate the use of the "Report", "Prg Files", and "System Log"
areas.

Report

Plain

This area shows the report generated by TAPClean upon analyzing or cleaning a tape
image. The report will look like the one provided below:

= TAPClean Front End - O
File Help

B B B a % _ e
Open Batch Test Clean Convert Record

.f,F'xEFIDI"t @Scanners &= Options 5 Prg Files ':Q:'TDDB Systern Log

TAPClean wersion: 0.34-pred
GEMERAL IMFQ AND TEST RESULTS

TAP Name : Ch\UserssLuigiDocumentsyTAPs \Magicland Dizzy.tap
TAP Size : 731933 bytes (714 kB)

TAP Version : 1

Recognized : 99%

Data Files : ©19

Pauses 13

Gaps 24

Magic CRC32 : D13D81C3

TAP Time : 6:16.79

Bootable : YE5 (1 part, name: MAGICLAND DIZZY)
Loader ID : Visiload T1

Overall Result : FAIL

Header test : PASS [Sig: OK] [Ver: OK] [Siz: OK]
Recognition test : FAIL [731698 of 731913 bytes accounted fTor]l [99%]
Checksum test : PASs [4 of 4 checksummed Tiles 0OK]
Read test : PAS5 [0 Errors]

Optimization test : FAIL [0 of &19 files QK]

Plain Interactive File types

Attached file: Magicland Dizzy.tap

ot

17
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Interactive

An interactive report is also available when analysing or cleaning a tape image. The tab
"Interactive" at the bottom of the "Report" page is used to switch between the two
different reports.

The interactive report provides a summary table generated by parsing the TAPClean report
and a tape layout bar that shows which areas of the tape image have been recognized
(green), recognized but with read errors and/or failing checkbyte test (yellow), not
recognized (red), and actually selected within the table (blue):

=% TAPClean Front End - O X
Eile Help

B B B a % _ e

Open Batch Test Clean Convert Record

" Report 8 Scanners J” Options = Prg Files QTDDB It Systern Log

Index + Coverage 4 Offset 4 Pulses 4 Type descriptor 4 load End (CRC32 4 Readerr 4 Check? 4 File name 1A

25 0% 402063 4 PAUSE

26 0% 402072 1 UNRECOGNIZED

27 0% 402073 4 PAUSE

402077 121838 Co4 ROM-TAPE DATA

29 I 2% 523915 116619 Ced ROM-TAPEDATA 0201 1EBS F90922%4 oK

30 0% 640534 4 PALUSE
3 0% 640538 1 UNRECOGNIZED
32 0% 640539 4 PALUSE

33 [ 0% 640543 10898 UNRECOGNIZED

4 [ 0% 651441 4 PAUSE

35 [ 0% 651445 20271 CB64ROM-TAPEHEADER 033C 03FB B8A99F25A oK ST
3% [ 0% 671716 4199 C64ROM-TAPEHEADER 033C 03FB 8A99F25A oK ST

ET 0% 675915 4 PAUSE
38 0% 675919 2 UNRECOGNIZED

W

ESQ\'E summary Checkbyte test: . Read test: 8 Recognition: 99.007300%

Plain |nteractive File types

Attached file: Cassette 50 Side 2_Peepo. TAP

Clicking inside the tape layout bar highlights the relevant row in the summary table.

The result of checkbyte tests (to check the data integrity of those files that use some sort
of content check) and read tests (to check the integrity of the encoding itself) are
available at the bottom of the report page. The status images will be red if these tests fail,
green otherwise.

For TAP files only, a right mouse click over each file brings up a contextual menu as per
image below:

B2 Show in graphical tape analysis tool

18
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The "Show in graphical tape analysis tool" option is used to jump to the beginning of the
selected file in the graphical tape analysis tool. If the attached TAP file has not yet been

parsed within the analysis tool, then the user is prompted for confirmation, as per image
below:

= Confirmation request >

Tape not parsed yet. Would you like to parse it now?
Please be aware that this might take a mement or two,

depending on the size of the tape,

Yes Mo

Save summary

The summary table can be exported to a HTML file by means of the provided button.

19
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File types

This additional tab offers a view of the file types occurring in the tape image, as per image
below:

= TAPClean Front End - O >
File Help

B B @ B & % | e

Open Batch Test Clean Convert Record

2" Report 8 Scanners . Options /= Prg Files QTDDE i System Log

Occurrences 4 Type descriptor

2 Ced ROM-TAPE DATA
24 UMRECOGMNIZED

15 PALUSE

615 VISILOAD T1

2 Ce4 ROM-TAPE HEADER

Plain Interactive Filetypes

Attached file: Magicland Dizzy.tap

20
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Prg Files

If PRG file generation is enabled, the PRG files generated by TAPClean upon analyzing or
cleaning a tape image will be available for content inspection here. An example is given in
the image below:

=" TAPClean Front End — O >
File Help

B B @ B a % | e

Open Batch Test Clean Convert Record

2" Report 8 Scanners . Options 5 Prg Files @Tnnls i Systern Log

File name “ Hex View DASM o BASIC

003 (033C-03FB) [MAGICLAND_DIZZY].prg

004 (033C-03FB) [MAGICLAND_DIZZY].pryg D33C: 03 9F 02 CO 03 4D 41 47 49 43 4C 41 4E 44

007 (029F-03BF).prg 034C: 49 5A 5A 59 20 20 20 20 20 20 20 20 20 20
035C: 20 20 20 20 20 20 20 20 20 20 20 20 20 20

002 (025F-03BF).prg 036C: 20 20 20 20 20 20 20 20 20 20 20 20 20 20

013 (0801-08CA).prg 037C: 20 20 20 20 20 20 20 20 20 20 20 20 20 20

038C: 20 20 20 20 20 20 20 20 20 20 20 20 20 20
015 (3C00-7F36).prg 039C: 20 20 20 20 20 20 20 20 20 20 20 20 20 20
122 (OFAD-2F7A).prg 03AC: 20 20 20 20 20 20 20 20 20 20 20 20 20 20
217 (4A80-5TFF) prg 03BC: 20 20 20 20 20 20 20 20 20 20 20 20 20 20

03CC: 20 20 20 20 20 20 20 20 20 20 20 20 20 20
259 (8000-9F36).prg O3DC: 20 20 20 20 20 20 20 20 20 20 20 20 20 20
350 (A000-C980) prg 03EC: 20 20 20 20 20 20 20 20 20 20 20 20 20 20

473 (1800-43C9).prg
54 (CADD-CCFD).prg
605 (DBFC-17FD).prg
648 (FO0O-F220).prg

[] Convert screen codes (changes apply on reload)

The abowve list is populated after a Test/Clean Filename:| 003 (033C-03FE) [MAGICLAND_DIZZV].prg

Attached file: Magicland Dizzy.tap

Upon selecting a PRG file with a single left mouse click it gets decoded in the active
viewer. Alternatively, a right mouse click brings up a contextual menu as per image below:

Wiew as Hex
View in DASM
Wy View as BASIC listing

[F Save a copy as...
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Hex View

The Hex viewer comes handy when it is required to have a quick look at the contents of a
file.

= TAPClean Front End - O >
File Help

B B B a % _ e

Open Batch Test Clean Convert Record

" Report eScanners 1> Options /= Prg Files QTDDB + System Log

File name “ Hex View DASM I, BASIC
003 (033C-03FB) [MAGICLAMD_DIZZY].prg '
004 (033C-03FB) [MAGICLAND_DIZZY].pryg BOOO: 00D 00 84 00 04 01 70 01 70 Ol 70 01 70 ¢
007 (029F-03BF).prg 8010: 70 01 70 01 C7 01 €7 01 C7 01 C7 01 C7 (
8020: C7 01 C7 01 C7 01 C7 01 C7 01 C7 01 C7 (
002 (025F-03BF).prg 8030: 44 02 8F 02 8F 02 8F 02 8F 02 8F 02 &F (
013 (0801-08CA).prg 8040: E9 02 5C 03 5C 03 5C 03 04 04 7E 04 7E (
8050: 7E 04 7E 04 7E 04 93 04 93 04 FB 04 4C (
015 (3C00-7F36).prg 8060: 2D 06 20 06 2D 06 2D 06 E4 06 7C 07 EB (
122 (OFAD-2FTA).prg 8070: 31 09 C5 09 42 OA 00 OB AO OB AD OB AO (
217 (4A80-5TFF).prg 8080: A0 OB 2F OC 88 OC 24 0D 24 0D 24 0D 97 (
8090: B7 OE 7E OF 19 10 08 11 BA 11 1A 12 B4 1
B0AO: C6 13 75 14 24 15 F3 15 63 16 AB 16 30 1
350 (ADDD-C980).prg 80BO: 61 18 61 18 3B 19 3B 19 3B 19 BF 19 BF 1
80C0: BF 19 BF 19 BF 19 BF 19 BF 19 BF 19 &1 1
473 (1800-43C5).prg B0D0O: B3 1B B8 1E BB 1B B3 1B B8 1B ES 1B B3 1
504 (CA0D-CCFD).prg 80E0: ©E 1C 11 10 11 1D 11 1D SF 1D 0A 1E 04 1
605 (08FC-17F0) B0F0: OA 1E OA 1E OA 1E OA 1E OA 1E OA 1E O0A 1
frel-prg B100: AD 68 4A BA AD 88 20 20 A8 B4 28 52 BS ¢
648 (FODO-F220).prg 8110: D3 B6 A8 21 3E AS 46 A8 4E A8 56 A8 30 ¢

8120: 68 &0 24 43 AZ BO 42 D2 AA BO Al 32 BO :
R13IN+ RN AA RN 52 RN A RN 2N IR R A4 IR AN S

[] Convert screen codes (changes apply on reload)

The above list is populated after a Test/Clean Filename:| 259 (3000-9F36) prg

Attached file: Magicland Dizzy.tap

Convert screen codes

This option is useful when looking for strings within a file. The text to be shown on screen
in capital letters in a CBM computer does not use printable ASCII values. Therefore it is
not easy to spot this kind of text in a hex viewer. The conversion forces some of the
screen codes to become printable ASCII characters.

An example of the use of this feature is given by the following comparison:
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Hex View

S3 L
ZE 20
14 20
ZE 20
OE 20
19 27
09 03
05 19
03 20
20 2E
OE 03

12 19
02 05
o4 20
20 1
0o 1e
20 20
20 20
20 FF

L
Z2E
0OE
2E
02
20
13
27
02
20
05
05
02
13
oD

05
20
20
FF

FAY S
20
09
20
149
ZE
20
20
19
2E
10
27
oF
14
ol

20
20

Without conversion

Z2E
0E
2E
20
20
0z
2E
20
20
14
20
o1
27
0E
20
2E
20
20

DASM 5. BASIC

W
20
04
20
27
ZE
19
20
27
2E
20
2E
12
20
19
OF
20
20
20

414
Z2E
0l
Z2E
04
20
20
2E
oD
20
0z
20
04
2E
20
14
20
20
20

wa

20
20
20
OF
ZE
27
20
o1
2E
19
2E
20
20
14
05
20
20
20

L3
ZE
09
Z2E
08
20
08
2E
14
20
20
20
0z
2E
08
05

20
20
20

[] Convert screen codes (changes apply on reload)

Filename: | 014 (FO00-F539).prg

S3 L)
ZE 20
14 20
ZE 20
0OE 20
19 27
09 03
05 19
03 20
20 ZE
0OE 03

12 19
02 05
04 20
20 1
oc 1e
20 20
20 20
20 FF

TAPClean Front End 0.38 User Manual

L3
Z2E
0OE
2E
0z
20
13
27
0z
20
05

05

0z
13
oD

05
20
20
FF

Hex View

FAY
20
]
20
139
ZE
20
20
19
2E
10
27
oF
14
ol

20
20

ZE
0OE
ZE
20
20
0z
2E
20
20
14
20
ol
27
0OE
20
2E
20
20

With conversion

DASM

vl
20
04
20
27
ZE
13
20
27
2E
20
2E
1z
20
13
oF
20
20
20

14
Z2E
0l
2E
04
20
20
2E
oD
20
02
20
04
2E
20
14
20
20
20

oy BASIC

wa

20
20
20
OF
ZE
27
20
o1
2E
19
2E
20
20
14
05
20
20
20

Filename: | 014 (FO00-F339).prg

-]
Z2E
09
2E
08
20
08
2E
14
20
20
20
0z
2E
08
05

20
20
20

S121C00° J« 3 LAICS
'T GAME . . . . LT
" . .LAST NINJA I°
B
" WRITTENW BY .JOH'
"M TWIDDY. . . . '
". GRAPHICS BY .H'
"UGH RILEY. . . .'
" . MUSIC BY .MAT'
'T GRAY. . . . . '
"GAME COMCEPT BY '
".MARK CALE. . . '
". . STORYEOARD B
'Y .TIM BEST. . .°
" . . AND MANY TH'
"ANKS TO ALL OTHE'
"R5 INVOLVED. '

Convert screen codes (changes apply on reload)

Comparative images to demonstrate the use of the screen code conversion
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DASM

DASM is a hassle-free 6510 disassembler that does not require massive configuration or
knowledge to be used. The purpose of having a disassembler in TAPClean FE is to be able
to quickly look at the ASM code used by commercial loaders and small files.

However, it is not intended to be the ultimate disassembler for the 65** family of
processors. In fact, it is meant to produce an ASM listing that may be quickly read and re-
assembled.

= TAPClean Front End — O >
File Help

BB P& % . e

Open Batch Test Clean Conwert Record

.r’F{epu:urt @Scanners #i» Options (5 Prg Files -fQZ-T::n::Is Systemn Log

File name “ Hex View DASM . BASIC
001 (033C-03FB) [BATMAN 1.prg

BCS BO37D L]
002 (033C-03FB) [BATMAN l.prg MP 2940
004 (02A7-0333).prg BNE BO37D

LDA #516

T
005 (02A7-0333).prg cTA 50360
007 (0800-0C3F).prg B0379  LDA #$FE
009 (4000-4FFF).prg STA 303
BO37D LDA D00

011 (0800-0C3F).prg PLA
013 (B43E-CTFF).prg TAY

PLA
015 (4000-43FE).prg RTT

017 (C200-CBFE).prg

015 (EQDOD-FF3F).prg EE; :é:gg

021 (0C40-B43D0).pry CMP #5854

023 (CB800-CFFE).prg EEE ;E:Dg

025 (E0DOD-FFF3).prg LDA #52B v

027 (0200-02A5).prg *

029 (0800-0C3F).prg Exclude CEM file header (changes apply on reload)

031 (B43E-C7FF).prg . [] Aute comment asm code (changes apply on reload)
Filenarne:| 002 (033C-03FB) [BATMAN____ l.prg

The above list is populated after a Test/Clean
Attached file: Batrman the Movie Side 1_2639.tap

The above example shows just a few of the interesting features available in DASM:

» automatic labelling for: branch points, subroutines, absolute jumps, and tables
» generation of a cross-reference for: conditional branches, subroutine calls, and
jumps
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Exclude CBM file header

This option is particularly useful when disassembling a CBM header file that contains part
of a turbo loader code. When enabled, DASM doesn't attempt to disassemble the file
information at the start of the CBM header.

Hex View DASM 2. BASIC

==5033C

; Cassette I/0 Buffer - Header
T033C  .byte $03,%47,502,%34,503,505,593,542,
TO34C  .byte $20,%20,520,%20,51F

PHA

TYA

PHA

LDA 3D0OZ0
EQR #3505
STA 3D0Z0
LDA 5DCO05
LY #3519
5TY SDCOE
EOR #3502
L5SR

L5SR W

Exclude CEM file header (changes apply on reload)
[] Auto comment asm code (changes apply on reload)

Filename: 002 (033C-03FB) [BATMAN l.prg

As the above image shows clearly, the CBM header area used for file type, start+end
addresses, and filename (from $033C to $0350) is not disassembled at all when this
option is enabled.

Auto comment asm code

If this option is enabled then the source code is commented automatically. Comments are
available for:

» VIC-II registers at $D000-$D02E

»  VIC-II mirror registers at $D040-$D3FF
» SID registers at $D400-$D41C

» SID mirror registers at $D420-$D7FF

» CIA #1 registers at $DC00-$DCOF

» CIA #2 registers at $DD00-$DDOF

» Serial Bus routines at $ED09-$EE84

e File I/O routines at $F291-$F658

» Kernal Jump Table at $FF81-$FFF5

e 6510 Hardware Vectors at $FFFA-$FFFF
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BASIC

The BASIC viewer is a CBM BASIC V2 compatible untokenizer that can be used to have a
quick look at BASIC programs.
However, it is not intended to be the ultimate BASIC untokenizer.

=% TAPClean Front End - O X
Eile Help

B B @ B a % _ e

Open Batch Test Clean Convert Record

2" Report 8Scanner5 - Options /57 Prg Files -@-Tools System Log

File name * Hex View DASM o BASIC
003 (033C-03FB) [MAGICLAND_DIZZV].prg

004 (033C-03FB) [MAGICLAND_DIZZY].prg 5 IFA=OTHENPOKESZ,8:POKES6,8:POKESL, 250: POKESS,250:CLR

007 (DEQF-DBEFJ.prg 20 A=4+1:TFA=2THENSYS532576
22 IFA=3THENSYS4000
008 (023F-03BF).prg 24 IFA=10THEN4D

013 (0801-08CA).prg 25 FORL=1TOA:READAS:NEXTL

019 {5C00-TF36).prg jg I;J‘:gii,i&,l

122 (OFAQ-2FTA).prg 100 DATA SCREEN,TEXTCODE,SPRITES,ROOMDATA,ROOMGRAPH,CODE ,0BIECTS,MUSIC,FX
217 (4A80-57FF).prg

259 (2000-9F96).prg

350 (AQDD-C980).prg

473 (1800-43C9) prg

504 (CADD-CCFD) prg

605 (0BFC-17F0).prg

648 (FODO-F220).prg

The above list is populated after a Test/Clean Filename:| 013 (0801-08CA).prg

Attached file: Magicland Dizzy.tap

It should be noted that the set of CBM special characters is not rendered as such: each of
them is escaped, e.g. 0x05 is shown as {WHITE} and 0x89 is shown as {F2}.

Displaying foreign PRG files

TAPClean FE is also capable of displaying the contents of PRG files that were not produced
by TAPClean. The Hex viewer, DASM, and the BASIC viewer allow doing so by means of a
right mouse click on their text area. When doing so, a contextual menu pops up as per
image below:
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~ Load foreign PRG file...

.

Cut

Copy
Paste

Delete
Bl Select All

Input Methods 3

Inzert Unicode Control Character F

The first option brings up a file selection dialog to select the PRG file to process.
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Tools

Tape Editor

At present, the TAP file editor can be used to remove blocks from a TAP file, which is
particularly useful when an optimized tape contains small unrecognized areas that are not
necessary.

This tool saves users from editing TAP files in a hex editor, which has the added burden of
having to fix the data size inside the TAP file header.

= TAPClean Front End - O Pt
File Help

B B @B a % [ e

Open Batch Test Clean Convert Record

" Report 8 Scanners . Options /= Prg Files QTDDB ' System Log

Index Offset  Pulses Type descriptor Exclude File name A Bﬁcludegnrecognized
4 29 37911 CREATURES 7
5 37940 1 UMRECOGMIZED ] EﬁaveTape
& 375 4 PALSE ]
7 37945 4 PALSE ]
8 37949 1 UMRECOGMNIZED ]
9 37950 4 PALSE ]
10 37934 17307% CREATURES ] 1
1 211033 1 UMRECOGMIZED ]
12 211034 4 PALSE O]
211038 UNRECOGNIZED
14 211080 4 PALSE ]
15 211084 1 UMRECOGMIZED ]
16 211085 4 PALSE ]
17 211089 76823 CREATURES ] 2
18 287912 1 UNMRECOGMNIZED ]
19 287913 4 PALSE ]
n 287917 4 PALISF 1 ¥ Include All Files

Tape Editor  Tape 5plit CBM File Repair  Tape Analysis

Attached file: CREATURES Side 2_Peepo_1131_RAW.DMP

As with the interactive report, a right mouse click over each file brings up a contextual
menu used to jump to the beginning of the selected file in the graphical tape analysis tool.
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Tape Split

An automated TAP file splitting tool is available to e.g. split compilations into single TAP
files, as per image below:

= TAPClean Front End — O et
File Help

B B B a % _ e |

Open Batch Test Clean Convert Record

" Report BScanners 4> Options (5 Prg Files QTDDls i Systemn Log

Index Offset  Type descriptor Cut before File name Analyze
: UMRECOGMIZED

2 21 PAUSE O ou 3plt
3 25 g4 ROM-TAPE HEADER ] BAR

4 31203 Ced ROM-TAPE HEADER ] BAR

5 33402 PAUSE ]

-+ 33406 UMRECOGMIZED ]

7 353407 PALUSE ]

g 35411 Ced ROM-TAPE DATA U

g9 140729 Céd ROM-TAPE DATA ]

10 240828 PAUSE ]

11 240832 UMRECOGMIZED ]

12 240835 PAUSE ]

13 240839 C64 ROM-TAPE HEADER ] CAN

14 272017 C&4 ROM-TAPE HEADER ] CAN

15 276216 PAUSE ]

16 276220 UMRECOGNMIZED U %Qearﬁ.ll
17 JTR221 PALISE 1 v

Tape Editor  Tape Split CBM File Repair Tape Analysis
Attached file: Cassette 50 Side 2_Peepo. TAP

As with the interactive report, a right mouse click over each file brings up a contextual
menu used to jump to the beginning of the selected file in the graphical tape analysis tool.

The tool is capable of identifying the start of a CBM boot file and to mark it as a split point
via the "Analyze" button.

Users can either manually mark split points in the first instance or use the results of the
analysis as a starting point, as suggested by the image below:
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= Analysis completed x

The automatic analysis has completed
and split points have been marked, if
appropriate,

You might now want to review them
before proceeding with a split.

Mote that the details of the split

in |0 format are shown within the
System Log tab.

OK

Upon analysing a TAP file for split points, the details of recommended split points are also
made available as IDX data in the "System Log" tab, as per image below:

= TAPClean Front End — | ot
Eile Help
B B B a % _ e
Open Batch Test Clean Convert Record
" Report BScanners > Options /5 Prg Files @TDDH ' System Log
Split offsets as IDX entries: ~
w14 BAR
0w 3ACCT CAM
Ox59863 OVE
0x3FOBS 5IT
OxD4CF5 SMA
OxEB710 SPA
Ow1127AS JET
Oxlg97az PHA
Ox1534D46 INT
Ox1A1A43 INF
Ox1BDC4F GHO
Ox207F85 SUB
Ow21F2FC ROC
Ox28F10E6 PLA
Ow2C2012 BLA
Ox2FaDyo DM
03297 2A Doy
Ow3oCF32 DER
Ox39BFBA SPA
0w 3C7560 UNI
Ox3EDIEL RAT
0x417403 TAM
Owad47CTF PAR W
>
[] &> Redirect console command output to log window
Attached file: Cassette 50 Side 2_Peepo. TAP

The details of the split are available in the "System Log" tab, as per image below:
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= TAPClean Front End — O >
File Help

B B @ B a % | e

Open Batch Test Clean Conwert Record

.J’Repu:urt 8 Scanners JN Options & Prg Files @Tnnls I Systermn Log

Results of the =plit: P
Filename: BAR - Start: 20 - End: 240838 - Block len: 240819
Filename: CAN - Start: 240839 - End: 366690 - Block Ten: 125852
Filename: OVE - Start: 366691 - End: 6851444 - Block Ten: 284754
Filename: SIT - Start: 651445 - End: 871671 - Block Ten: 220227
Filename: SMA - Start: 871672 - End: 964367 - Block Ten: 92696
Filename: SP4 - Start: 964368 - End: 1124260 - Block len: 159893
Filename: JET - Start: 1124261 - End: 1480593 - Block Ten: 356333
Filename: PHA4 - Start: 1480594 - End: 1592645 - Block Ten: 112052
Filename: INT - Start: 1592646 - End: 1710658 - Block Ten: 118013
Filename: INF - Start: 1710659 - End: 1825870 - Block Ten: 115212
Filename: GHO - Start: 1825871 - End: 2129796 - Block Tlen: 303926
Filename: SUB - Start: 2129797 - End: 2224891 - Block Ten: 95095
Filename: ROC - Start: 2224892 - End: 2683146 - Block Ten: 458255
Filename: PLA - Start: 2683147 - End: 2891793 - Block Ten: 208647
Filename: BLA - Start: 2891794 - End: 3108207 - Block Ten: Z1e414
Filename: D¥W - Start: 3108208 - End: 3315497 - Block Tlen: 207290
Filename: DOY - Start: 3315498 - End: 3591935 - Block Ten: 276488
Filename: DER - Start: 3591986 - End: 3784633 - Block Ten: 192648
Filename: SPA - Start: 3784634 - End: 3962237 - Block Ten: 177654
Filename: UNI - Start: 3962288 - End: 4118960 - Block Ten: 156673
Filename: RAT - Start: 4118961 - End: 4289746 - Block len: 170786
Filename: TAWN - Start: 4289747 - End: 4488318 - Block Ten: 198572
Filename: PAR - Start: 4488319 - End: 4669764 - Block Ten: 181446 W

[] & Redirect console command ocutput to log window

Attached file: Cassette 50 Side 2_Peepo. TAP
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CBM File Repair

An automatic CBM file repair tool is available to repair one of the two copies of a CBM file
should one be faulty and the other one healthy.

In order to check whether the above scenario occurs for a TAP file, the "Analyze" button
can be used, as shown below:

= TAPClean Front End — O >
File Help

B B P & % . e .

Open Batch Test Clean Convert Record

" Report @Scanners +» Options 57 Prg Files 'fs;i-TDculs Systern Log

Index: 161 - C64 ROM-TAPE DATA - File ID: REPEAT
- can be fixed using its FIRST copy at index 160
Index: 235 - C64 ROM-TAPE DATA - File ID: FIRST

- can be fixed using its REPEAT copy at index 237
Faulty CBM region count: 2 - Can be fixed: 2

e .
</ Repair All

+ Region breakdown (autopopulated - only review if you know what you're doing)

Tape Editor  Tape 5plit CBM File Repait  Tape Analysis
Attached file: Cassette 50 Side 2_Peepo. TAP

After the analysis has been carried out (and, optionally, a review), the "Repair All" button
will repair those CBM files that can be fixed:
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= CEM File Repair >

Operation finished, Check file:
repaired_Cassette 50 Side 2_Peepo. TAP

oK

Advanced users can review the details of each faulty file and its healthy copy by expanding
the "Region breakdown" control, as per below:

= TAPClean Front End — O >
File Help

B B B a % _ e

Open Batch Test Clean Conwert Record

2" Report 8 Scanners ., Options (&7 Prg Files @Tnuls + System Log

Index: 161 - Ced ROM-TAPE DATA - File ID: REPEAT
- can be fixed using its FIRST copy at index 160
Indes 235 - C64 ROM-TAPE DATA - File ID: FIRST L
- can be fixed using its REPEAT copy at index 237
Faulty CBEM region count: 2 - Can be fixed: 2

=l Region breakdown (autcpopulated - only review if you know what you're doing)

Currently showing faulty region: | Previous | 1 of 2 |MNext [] Fix this region

Faulty file chain: | Include Index Pulses FilelD  Type descriptor
161 64722 REPEAT C64 ROM-TAPE DATA

162 1 UNRECOGNIZED
163 4 PALISE
Data: 83079 164 1861 UMRECOGMIZED
Ei Select All
Healthv file: Indes: 1680 Pulses: 28553 Data pulses: 83000
Y& File1D:  FIRST Type descriptor: T84 ROM-TAPE DATA (data+checkbyte)
(®) Use healthy file to overwrite faulty file chain Atternpt a reconstruction of the damaged area(s) only

Tape Editor  Tape Split  CBM File Repair  Tape Analysis

Attached file: Cassette 50 Side 2_Peepo. TAP

As with the interactive report, a right mouse click over each file of the faulty chain brings
up a contextual menu used to jump to the beginning of the selected file in the graphical
tape analysis tool.
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Tape Analysis
A graphical tape analysis tool is provided in order to inspect tape image contents.

The pulse trace can be arranged vertically or horizontally.

= TAPClean Front End — O >
Eile Help

B B B a % _ e _

Open Batch Test Clean Conwert Record

" Report @ Scanners . Options Prg Files Tools System Log

Layout
(®) vertical

w (_) horizontal

Tape Editor  Tape Split CBM File Repair Tape Analysis

Attached file: Cassette 50 Side 2_Peepo. TAP

A right mouse click over the trace brings up a contextual menu that can be used to take a
snapshot of the current view, as per image below:

[ Save snapshot
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System Log

This is the last tabbed window available in the main window. It tracks commands used to
invoke TAPClean.

- TAPClean Front End — O >
Eile Help

B B B & % ®

- -

Open Batch Test Clean Conwert Record

o PrgFiles 5,__; Tools System Log

2" Report @ Scanners ., Options

TAPClean 0.34-pred - () 2006-2017 TC Team [Built Apr 24 2017 by 1df]
Based on Final TAP 2.76 Console - (C) 2001-2006 Subchrist Software

Excluded scanners:
Accolade/EA
Read tolerance = 10
Computer type: C64 PAL (985248 Hz)
Loaded: Magicland Dizzy.tap
Testing...
scanning... Pauses C64 ROM tape
Loader ID: Visiload T1.
Visiload
TAPClean version: 0.34-pred

GEMERAL INFO AND TEST RESULTS ¥

‘i Redirect console command output to log window:

Attached file: Magicland Dizzy.tap

It should be noted that this area is editable: the user can add comments and remove
content. It may be handy to copy and save the contents of this area after the analysis of
tape images.

Redirect console command output to log window

If this option is enabled then the output from the TAPClean console program is redirected
to the log window.
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