H.1
APPENDIX H

PERSONAL COMPUTER UTILITIES AND BATCH FILES
H.1 GENERAL

The personal computer (multi-executable) version of S/FILSYN has the full set of capabilities of
the mainframe version and is in no way restricted or limited.

However, because of the size and complexity of the program, the personal computer version is
used slightly differently than the mainframe (single-executable) version. The personal computer
version of S/FILSYN is split into several modules. For any particular design one needs to use at
most two of these modules. The differences between the two versions of the program, may be
seen in Figs. 1.1 and 1.2, which show the block diagrams of the two versions. Differences in the
two versions are also evident in the many examples included throughout the manual.

A printed record of any part of a session can be obtained by toggling the printer on or off using
the Ctrl-P key combination (a DOS feature). Make sure that your printer is turned on and is on-
line before using this toggle.

Single-executable version:

Always begin by calling SFILSYN. The second prompt allows us to select the proper entry point:

PLACER: P, SMAIN: S, ACTIVE: A, LADDER: D, DIGITAL: D OR END: E

The PLACER and SMAIN entries are used for the synthesis and design of new filters, while the
other entry points are used to read in an existing design for further alterations and analyses.

Multi-executable version:
For new designs, we also begin by calling SFILSYN. However, in this version of the program,
S/FILSYN is a module and contains only the program’s front end (the PLACER and SMAIN
segments) and is used to begin new designs. To perform the actual synthesis or to modify and
analyze an existing design, one of the following modules should be called:

ACTIVE -- for active RC filters,

PASSIVE -- for passive LC/microwave filters,

DIGITAL -- for IIR digital filters

To analyze a design, select the analysis (A) option. Therefore, when calling the PC version of the
SFILSYN program the second prompt is as follows:

PLACER: P, SMAIN: S OR END: E
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When the SFILSYN module completed its work we proceed to the actual synthesis by selecting
the synthesis (SYN) command. The program then prompts us for a file name. This file will
contain all the data necessary for the synthesis. We exit the SFILSYN module and call the second
module appropriate for the filter kind (ACTIVE, PASSIVE or DIGITAL). Here we select the
synthesis (S) option and enter the file name specified in the SFILSYN module to read the
necessary data back and to proceed with the synthesis.

The FIR digital design and analysis program is a completely stand-alone program in the personal
computer version.

H.2 UTILITIES

Several utility programs are provided with the PC version of the program to enhance its capabil-
ities and simplify its operation.

H.2.1 Graph utility

In the mainframe version graphics display is an integral part of the program and contains both
character- and high-resolution-graphics.

The personal computer version has built in character graphics, but also offers a separate graphics
utility with the program. This is a medium/high resolution graphics program that needs a CGA,
EGA, VGA or Hercules graphics board and corresponding monitor.

When an analysis is performed in any program segment, the program offers to write these results
to a file. In the mainframe version these tabular files are used for documentation only. In the PC
version they are also used to transfer the data to the GRAPH utility. These files will all have
.TAB extension which need not be specified anywhere in the program or in the GRAPH utility,
and will be standard ASCII format, i.e. they may be printed, listed, examined and edited.

GRAPH is a fully configurable graphics utility used to display and/or print any one or two tabu-
lated dependent variables versus the independent variable (usually frequency or time) in the first
column.

The program reads standard ASCII data files containing one independent and from two to four
dependent variables, in standard scientific notation, with or without exponents. The program can
print the resulting graphics on a number of printers, including several laser units.

The distribution disk contains three files, the executable GRAPH.EXE and two more auxiliary
files, GRAPH.DAT and GRAPH.PDT. In addition, the file GRAPH.DOC contains the documen-
tation, which can be printed out by using the command:

PRINT GRAPH.DOC

at the DOS command level.

Utilities and batch files S/FILSYN Manual



H.3
Installation instructions can also be found in Appendix I.
Configuring the program.
The GRAPH program is a simple menu-driven one that is self-documented.

The first time GRAPH is called, it comes on with defaults which may not be the proper ones,
hence the selection bar (inverse video) will automatically appear on the SETUP option. To select
this, we simply touch the Enter key (or function key F3 as indicated).

This brings up a series of submenus to select the display mode, the printer port, the printer type
and finally the mouse type (if a mouse is to be used).

The selection bar is moved by the up and down arrow keys, and in some cases, the number of
choices available will not fit on the screen. In such a case, when the selection bar is at the bottom
and we hit the down arrow again, the display will scroll upward to expose further options. The
selection is made with the Enter key and is also displayed in the status box at the bottom of the
screen.

The last option is whether we desire to save the selected options for later use. If so, these choices
are saved in a small file called GRAPH.CFG and next time the program is called, it will wake up
with these installed options. The options can naturally be changed any time we wish. Another
piece of information saved in this file is the drive and subdirectory we used the last time for data
files. The program will look for data files on this drive and in this subdirectory the next time we
call it. The files available in the current drive and subdirectory are automatically displayed.

Reading a data file.

The file containing the data must have a .TAB extension because the program can read only those
files that are displayed on the screen and it displays only files with a .TAB extension in the se-
lected drive and/or directory.

Drive and directory can be changed by moving the selection bar to the appropriate drive or sub-
directory name using all the arrow keys and completing the selection with the Enter (or F1 func-
tion) key. To move up in the directory hierarchy, we must select the parent directory [..] first.

Selecting the data file is done by moving the selection bar over the file name and pushing the F1
function key or the Enter key. If a file has already been read and we selected the file read option
by mistake, the ESC key will get us back to the previous menu.

Selecting the variables.

Once the data is read, select the display option by moving the selection bar to “Drawing a chart”
and pushing Enter, or use the F2 function key. Two submenus will display the options available
for the two curves of the graph, and again moving the selection bar and hitting the Enter key will
perform the selection.
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Zooming.

Zooming in on parts of the graph can be done either with the mouse zoom (function key F1) or
with the regular zoom (function key F3). Using F1, a vertical line will appear, that can be moved
either with the mouse or with the left/right arrow keys to one of the desired end points and the
enter key will then be used to select. Repeating this the second time, will select the required hori-
zontal range. If the F3 (regular) zoom is selected, the limits of the independent variable can be
entered into appropriate windows. During data entry, the customary editing keys (right and left
arrow, insert, delete and backspace) work as expected and Ctrl-End can be used to delete from
cursor’s current location to the end of the line.

Scaling is automatic and cannot be specified.
Printing.

Printing the graph is accomplished by using function key F5. Note that printing graphics is a slow
process.

Terminating execution.

The escape (ESC) key terminates the display and gets us back to the menu level, where the F10
function key can be used to terminate program execution.

H.2.2 Audit capability.

In order to provide the user with a capability of recording any part(s) of a session on a disk file
without slowing down the process by toggling the printer on, a small utility called PRN2FILE is
provided. This public domain utility is installed before a session by typing

PRN2FILE filename

where filename refers to the file you wish to store the session data, and can be any legal DOS
file- name. The filename may also include a drive designator and/or path information.

Later, from inside S/FILSYN (or any other program for that matter) we may start and stop re-
cording of a session (or any part of it) by pressing Ctrl-P. Selected use of this command will con-
catenate the selected parts of the session into the indicated file. The utility works by redirecting
the data intended for the printer, into the file specified. When we are done, we stop the
redirection by entering

PRN2FILE

at the DOS prompt without a filename. The file is now closed and can be viewed, printed or
edited as desired.

Additional information is provided in the file PRN2FILE.DOC that is located on the distribution
disk.
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Please note that the Ctrl-P command is a toggle and normally there is no way to decide whether it
is on or off, except by watching the disk drive indicator light, which is not 100% accurate, since
the program may also perform file reading or writing. Furthermore, we need to be certain that the
toggle is off when the file is closed, otherwise the system will send the subsequent display data to
the printer, and if the printer is not turned on and on line, error messages will appear.

H.2.3 Back scroll utility.

A copy of the WAS free utility program is also included, which enables us to see material that
has scrolled off the screen. This is a terminate-stay-resident program that will reside in extended
mem- ory and can be activated by the ScrollLock key. When active, only the up-arrow down-
arrow, page-up, page-down, home and end keys are active and control what you have on the
screen. To return to the program, we simply press the ScrollLock key again. This program is
usable with any other DOS program and detailed instructions for installation and usage can be
found in the WAS.DOC documentation file.

H.2.4 Extended Batch Language

This is an extremely useful utility, which also comes on its own distribution disk with its own
manual. This utility enables us to use the batch (script) files we have prepared. These batch files
are used to automate design procedures which are used more than once. The BAT.COM,
BMATHS87.COM and BATXV.COM files on the EBL utility disk are terminate-stay-resident
programs and are the only ones we need. They need not be specifically installed because they are
automatically installed the first time any of the provided *.BAT files is called. These files should
either be in the subdirectory where the S/FILSYN files are located, or on your path.

Currently there are over 120 script files available and more will be provided as we develop them.
Users may develop batch files of their own using any text editor or word processor, able to
handle ASCII (text) files. The files provided can also be useful as samples of batch programming
tech- niques, and the EBL manual is also intended to help you develop your batch files.

H.3 BATCH FILES

The batch files together with the Extended Batch Language utility make the use of the SFILSYN
program on a hard-disk based personal computer an order of magnitude simpler than on any
other system. The batch files may be nested, and some of the files supplied, are nested.

The majority of the files were developed for the design of various passive LC or microwave filter
types, because these filters are the most complicated to design. These batch files provide the
greatest simplification in running S/FILSYN. They are available for other filters, but the simplifi-
cation achieved will be less than with passive LC or microwave filters.

The script files are run by typing their name (without extension) at the DOS command level. The
required files are the BAT.COM, BATXV.COM and BMATHS87.COM files, and the program
executable files. In addition, their overlay files must be located in the same directory. A typical
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script file first displays a summary description of what it will perform, followed by a few ques-
tions. After answering the prompts, the batch file calls SFILSYN, answers all the prompts and
runs the program without any further prompts. All data needed is either permanently built into
the script file or is computed from the data entered previously. At the end of SFILSYN, we
regain control of the program to perform a frequency domain analysis, after which the batch file
takes over again. It calls PASSIVE, performs the synthesis, usually performs several further
transfor- mations, and finally gives control back to the user in the PASSIVE analysis segment
with the circuit in its final form.

Most of the script files we supply, will also work with the menu system. If we use the menu
system, the script files can be called from the main menu, by simply entering FILSYN at the
DOS prompt and follow the directions on the screen. Data entry through the menus is also
simplified and some of the batch files offer filter evaluation menus before the actual synthesis.
This way one can see if a particular selection of parameters will be satisfactory or not.

Reminders:

If you wish to share your batch files with other users, we shall be glad to receive and include
them into our distribution. This could be useful for you, because our latest menu system makes
using these batch files even simpler.

Some of the batch files read information from the screen that has been displayed there
previously. These files assume that the DOS prompt you are using (the one you specify by a
PROMPT=... command, usually in the AUTOEXEC.BAT file), prints on a single line. If your
prompt uses two or more lines, these batch files will not operate correctly. The best solution is to
modify your prompt to display only a single line. Also, do not change any of our program file
names, because the script files use them, and if you do change a name, the script files or the
menu system will no longer work.

All of these batch files use the TEST.TRF or TEST.* filenames for their own purposes and in the
process, delete any file with these names already on the disk. If you have files with these names,
rename them before using the script files.

H.4 ALPHABETICAL LIST OF BATCH (SCRIPT) FILES

Please note that all batch files may be called either directly from the DOS prompt, or from the
menu system. There is no difference in the way they operate.

BRF.BAT -- Band-reject Filter Design

This script file will run SFILSYN and one of the synthesis segments to design a band-reject
filter. The stopband may be either equal minima or monotonic type, while the implementation
can be active, passive or digital. The active realization will be cascaded biquads, while the
digital will be using the bilinear Z-transform as the only one feasible for band reject filters.
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APPENDIX H

PERSONAL COMPUTER UTILITIES AND BATCH FILES
H.1 GENERAL

The personal computer (multi-executable) version of S/FILSYN has the full set of capabilities of
the mainframe version and is in no way restricted or limited.

However, because of the size and complexity of the program, the personal computer version is
used slightly differently than the mainframe (single-executable) version. The personal computer
version of S/FILSYN is split into several modules. For any particular design one needs to use at
most two of these modules. The differences between the two versions of the program, may be
seen in Figs. 1.1 and 1.2, which show the block diagrams of the two versions. Differences in the
two versions are also evident in the many examples included throughout the manual.

A printed record of any part of a session can be obtained by toggling the printer on or off using
the Ctrl-P key combination (a DOS feature). Make sure that your printer is turned on and is on-
line before using this toggle.

Single-executable version:

Always begin by calling SFILSYN. The second prompt allows us to select the proper entry point:

PLACER: P, SMAIN: S, ACTIVE: A, LADDER: D, DIGITAL: D OR END: E

The PLACER and SMAIN entries are used for the synthesis and design of new filters, while the
other entry points are used to read in an existing design for further alterations and analyses.

Multi-executable version:
For new designs, we also begin by calling SFILSYN. However, in this version of the program,
S/FILSYN is a module and contains only the program’s front end (the PLACER and SMAIN
segments) and is used to begin new designs. To perform the actual synthesis or to modify and
analyze an existing design, one of the following modules should be called:

ACTIVE -- for active RC filters,

PASSIVE -- for passive LC/microwave filters,

DIGITAL -- for IIR digital filters

To analyze a design, select the analysis (A) option. Therefore, when calling the PC version of the
SFILSYN program the second prompt is as follows:

PLACER: P, SMAIN: S OR END: E
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When the SFILSYN module completed its work we proceed to the actual synthesis by selecting
the synthesis (SYN) command. The program then prompts us for a file name. This file will
contain all the data necessary for the synthesis. We exit the SFILSYN module and call the second
module appropriate for the filter kind (ACTIVE, PASSIVE or DIGITAL). Here we select the
synthesis (S) option and enter the file name specified in the SFILSYN module to read the
necessary data back and to proceed with the synthesis.

The FIR digital design and analysis program is a completely stand-alone program in the personal
computer version.

H.2 UTILITIES

Several utility programs are provided with the PC version of the program to enhance its capabil-
ities and simplify its operation.

H.2.1 Graph utility

In the mainframe version graphics display is an integral part of the program and contains both
character- and high-resolution-graphics.

The personal computer version has built in character graphics, but also offers a separate graphics
utility with the program. This is a medium/high resolution graphics program that needs a CGA,
EGA, VGA or Hercules graphics board and corresponding monitor.

When an analysis is performed in any program segment, the program offers to write these results
to a file. In the mainframe version these tabular files are used for documentation only. In the PC
version they are also used to transfer the data to the GRAPH utility. These files will all have
.TAB extension which need not be specified anywhere in the program or in the GRAPH utility,
and will be standard ASCII format, i.e. they may be printed, listed, examined and edited.

GRAPH is a fully configurable graphics utility used to display and/or print any one or two tabu-
lated dependent variables versus the independent variable (usually frequency or time) in the first
column.

The program reads standard ASCII data files containing one independent and from two to four
dependent variables, in standard scientific notation, with or without exponents. The program can
print the resulting graphics on a number of printers, including several laser units.

The distribution disk contains three files, the executable GRAPH.EXE and two more auxiliary
files, GRAPH.DAT and GRAPH.PDT. In addition, the file GRAPH.DOC contains the documen-
tation, which can be printed out by using the command:

PRINT GRAPH.DOC

at the DOS command level.
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Installation instructions can also be found in Appendix I.
Configuring the program.
The GRAPH program is a simple menu-driven one that is self-documented.

The first time GRAPH is called, it comes on with defaults which may not be the proper ones,
hence the selection bar (inverse video) will automatically appear on the SETUP option. To select
this, we simply touch the Enter key (or function key F3 as indicated).

This brings up a series of submenus to select the display mode, the printer port, the printer type
and finally the mouse type (if a mouse is to be used).

The selection bar is moved by the up and down arrow keys, and in some cases, the number of
choices available will not fit on the screen. In such a case, when the selection bar is at the bottom
and we hit the down arrow again, the display will scroll upward to expose further options. The
selection is made with the Enter key and is also displayed in the status box at the bottom of the
screen.

The last option is whether we desire to save the selected options for later use. If so, these choices
are saved in a small file called GRAPH.CFG and next time the program is called, it will wake up
with these installed options. The options can naturally be changed any time we wish. Another
piece of information saved in this file is the drive and subdirectory we used the last time for data
files. The program will look for data files on this drive and in this subdirectory the next time we
call it. The files available in the current drive and subdirectory are automatically displayed.

Reading a data file.

The file containing the data must have a .TAB extension because the program can read only those
files that are displayed on the screen and it displays only files with a .TAB extension in the se-
lected drive and/or directory.

Drive and directory can be changed by moving the selection bar to the appropriate drive or sub-
directory name using all the arrow keys and completing the selection with the Enter (or F1 func-
tion) key. To move up in the directory hierarchy, we must select the parent directory [..] first.

Selecting the data file is done by moving the selection bar over the file name and pushing the F1
function key or the Enter key. If a file has already been read and we selected the file read option
by mistake, the ESC key will get us back to the previous menu.

Selecting the variables.

Once the data is read, select the display option by moving the selection bar to “Drawing a chart”
and pushing Enter, or use the F2 function key. Two submenus will display the options available
for the two curves of the graph, and again moving the selection bar and hitting the Enter key will
perform the selection.
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Zooming.

Zooming in on parts of the graph can be done either with the mouse zoom (function key F1) or
with the regular zoom (function key F3). Using F1, a vertical line will appear, that can be moved
either with the mouse or with the left/right arrow keys to one of the desired end points and the
enter key will then be used to select. Repeating this the second time, will select the required hori-
zontal range. If the F3 (regular) zoom is selected, the limits of the independent variable can be
entered into appropriate windows. During data entry, the customary editing keys (right and left
arrow, insert, delete and backspace) work as expected and Ctrl-End can be used to delete from
cursor’s current location to the end of the line.

Scaling is automatic and cannot be specified.
Printing.

Printing the graph is accomplished by using function key F5. Note that printing graphics is a slow
process.

Terminating execution.

The escape (ESC) key terminates the display and gets us back to the menu level, where the F10
function key can be used to terminate program execution.

H.2.2 Audit capability.

In order to provide the user with a capability of recording any part(s) of a session on a disk file
without slowing down the process by toggling the printer on, a small utility called PRN2FILE is
provided. This public domain utility is installed before a session by typing

PRN2FILE filename

where filename refers to the file you wish to store the session data, and can be any legal DOS
file- name. The filename may also include a drive designator and/or path information.

Later, from inside S/FILSYN (or any other program for that matter) we may start and stop re-
cording of a session (or any part of it) by pressing Ctrl-P. Selected use of this command will con-
catenate the selected parts of the session into the indicated file. The utility works by redirecting
the data intended for the printer, into the file specified. When we are done, we stop the
redirection by entering

PRN2FILE

at the DOS prompt without a filename. The file is now closed and can be viewed, printed or
edited as desired.

Additional information is provided in the file PRN2FILE.DOC that is located on the distribution
disk.
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Please note that the Ctrl-P command is a toggle and normally there is no way to decide whether it
is on or off, except by watching the disk drive indicator light, which is not 100% accurate, since
the program may also perform file reading or writing. Furthermore, we need to be certain that the
toggle is off when the file is closed, otherwise the system will send the subsequent display data to
the printer, and if the printer is not turned on and on line, error messages will appear.

H.2.3 Back scroll utility.

A copy of the WAS free utility program is also included, which enables us to see material that
has scrolled off the screen. This is a terminate-stay-resident program that will reside in extended
mem- ory and can be activated by the ScrollLock key. When active, only the up-arrow down-
arrow, page-up, page-down, home and end keys are active and control what you have on the
screen. To return to the program, we simply press the ScrollLock key again. This program is
usable with any other DOS program and detailed instructions for installation and usage can be
found in the WAS.DOC documentation file.

H.2.4 Extended Batch Language

This is an extremely useful utility, which also comes on its own distribution disk with its own
manual. This utility enables us to use the batch (script) files we have prepared. These batch files
are used to automate design procedures which are used more than once. The BAT.COM,
BMATHS87.COM and BATXV.COM files on the EBL utility disk are terminate-stay-resident
programs and are the only ones we need. They need not be specifically installed because they are
automatically installed the first time any of the provided *.BAT files is called. These files should
either be in the subdirectory where the S/FILSYN files are located, or on your path.

Currently there are over 120 script files available and more will be provided as we develop them.
Users may develop batch files of their own using any text editor or word processor, able to
handle ASCII (text) files. The files provided can also be useful as samples of batch programming
tech- niques, and the EBL manual is also intended to help you develop your batch files.

H.3 BATCH FILES

The batch files together with the Extended Batch Language utility make the use of the SFILSYN
program on a hard-disk based personal computer an order of magnitude simpler than on any
other system. The batch files may be nested, and some of the files supplied, are nested.

The majority of the files were developed for the design of various passive LC or microwave filter
types, because these filters are the most complicated to design. These batch files provide the
greatest simplification in running S/FILSYN. They are available for other filters, but the simplifi-
cation achieved will be less than with passive LC or microwave filters.

The script files are run by typing their name (without extension) at the DOS command level. The
required files are the BAT.COM, BATXV.COM and BMATHS87.COM files, and the program
executable files. In addition, their overlay files must be located in the same directory. A typical
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script file first displays a summary description of what it will perform, followed by a few ques-
tions. After answering the prompts, the batch file calls SFILSYN, answers all the prompts and
runs the program without any further prompts. All data needed is either permanently built into
the script file or is computed from the data entered previously. At the end of SFILSYN, we
regain control of the program to perform a frequency domain analysis, after which the batch file
takes over again. It calls PASSIVE, performs the synthesis, usually performs several further
transfor- mations, and finally gives control back to the user in the PASSIVE analysis segment
with the circuit in its final form.

Most of the script files we supply, will also work with the menu system. If we use the menu
system, the script files can be called from the main menu, by simply entering FILSYN at the
DOS prompt and follow the directions on the screen. Data entry through the menus is also
simplified and some of the batch files offer filter evaluation menus before the actual synthesis.
This way one can see if a particular selection of parameters will be satisfactory or not.

Reminders:

If you wish to share your batch files with other users, we shall be glad to receive and include
them into our distribution. This could be useful for you, because our latest menu system makes
using these batch files even simpler.

Some of the batch files read information from the screen that has been displayed there
previously. These files assume that the DOS prompt you are using (the one you specify by a
PROMPT=... command, usually in the AUTOEXEC.BAT file), prints on a single line. If your
prompt uses two or more lines, these batch files will not operate correctly. The best solution is to
modify your prompt to display only a single line. Also, do not change any of our program file
names, because the script files use them, and if you do change a name, the script files or the
menu system will no longer work.

All of these batch files use the TEST.TRF or TEST.* filenames for their own purposes and in the
process, delete any file with these names already on the disk. If you have files with these names,
rename them before using the script files.

H.4 ALPHABETICAL LIST OF BATCH (SCRIPT) FILES

Please note that all batch files may be called either directly from the DOS prompt, or from the
menu system. There is no difference in the way they operate.

BRF.BAT -- Band-reject Filter Design

This script file will run SFILSYN and one of the synthesis segments to design a band-reject
filter. The stopband may be either equal minima or monotonic type, while the implementation
can be active, passive or digital. The active realization will be cascaded biquads, while the
digital will be using the bilinear Z-transform as the only one feasible for band reject filters.
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