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1. Introduction

Philip’s MusicWriter (PMW) is a computer program for typesetting music. It is not a mpeicessor
or a sequencer. Its sole objective is the production of high quality printed sheet music.

This edition of the manual describes version 4.08tsn 4.00 was thérst version for Unix and
Unix-like systems. Previous versions are calldilip’s Music Scribe and have been running on
Acorn’s RISC OS operating system since the early 1990s.

PMW operates by reading an input file containing an encoded description of the music; such a file can
be constructed using any text editor or wordproces$be output of this version of PMW ia
PostScript file. This can be previewed on screen uSngstScriptor similar software. If you have a
PostScript printer PMW output can be printed directly; otherwise, conversion software such as
GhostScripts required.

As well as PostScript output, PMW can also write a MIDI file. This can be played by an application
such asTimidity. It is not very sophisticated, and is intended for ‘proof-hearing’ purposes only

Although atextual input method may not be considered as ‘user-friendly’ as pointing and dragging

the screen, it can be be a much faster way of inputting music, once the format of the input file has
been learnedin addition, the usual facilities of a tegtlitor such as cutting and pasting, can be used

to speed up entryand PMW is also able to provide text-based features such as macraschmigd

files.

PMW comes with a PostScript font called PMW-Music, which contains all the musical shapes (notes,
rests, accidentaldar lines, clefs, etc.) that PMW requires. | acknowledge with gratitude the help of
Richard Hallas, who originally created some of the characters in this font and improved many others.
He also contributed a second font called PMW-Alpha which contains additional characteasethat
useful when printing music (see chapter 49).

The PMW input encoding is designed to be easy for a musician to remember. It makes us®oy as
familiar musical notations as possible within the limitations of the comjsutdraracter set. Normally

it will be input by a human using any available word processor or text edittgre is noreason,
however why PMW input should not form theutputof some other computer program that captures
(or generates) music in another fashion.

The next chapter is a short summary of the musical and other terminology used in this manual. The
following chapters describe how PMW should be installed and operated.

Chapters 5 to 19 are an introduction to the PMW input encoding. They cover most of the more
common requirements, with examples, in an introductory manner

The bulk of the manual (from chapter 20 onwards) is reference material for the PMW input encoding;
much of the information in earlier chapters is repeated, together with additional specialist information.

Finally, there are discussions of the PMW musical fonts, summaries of the syntax of input files, and an
index.
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2. Terminology

The word ‘default’ occurs frequently in this manual. It means some value or option settirng) ukatl
when the user doesrsupply any alternative. For example, if no key signatsrgiven for apiece, the
default that is used is C major

The word‘parameter’is used in discussions about PMW directives to refer to the various values that
are given as part of the directive. For example, the directive to set the page length has to be followed
by one number; this is called its parameter

Some formalmusical terminology is also used; it is summarized here for the benefit of reslders
may not be fully familiar with it. | use the British names for notes: breve, semibreve, minim, crotchet,
quaver semiquaver, etc.

A beamis a thick line that is used to join together a number of quavers or shorter notes, instead of
each note having its own separate flags.

A braceis a curly sign that is used to join together two staves that are to be played on a single
instrument, for example the two staves of conventional keyboard music.

A bracketis another sign used for joining staves together. It is likege laquareracket and is used
to join together staves of music faifferent instruments, for example, the four staves needea for
string quartet.

A caesurais a pause marthat appears between notes; it is normally printed as two short sloping lines
through the top line of the stave.

A fermatais the pause mark that is placed over or under notes, consistingeshiaircle witha dot at
its centre.

A flag is the name used for the additional marks added to the stem of a note to indicate that it is
shorter than a crotchet. A quaver has one flag, a semiquaver has two, and so on.

Overlayis the word used to describe text that is printed above a stave in a vocal part. Usually, words
are printed below the stave, and are calladerlay(see below), but occasionally alternative words are
printed above.

A staveis a single set of lines on which notes are printed. The normal stave contains five lines, but
other numbers of lines are sometimes used, for example, a single horizontal line for percussion parts.

The stemof a note is the vertical line that is drawn either upwards or downwards from the notehead,
for all notes shorter than a semibreve.

A systemis a single line of music, comprising one or more staves, and usually joined at the left-hand
edge in some way. For example, the systems of a string quartet each contain four staves.

Underlay is the word used to describe text that is printed under a stave in a vocal part, that is, the
words whichare to be sung. The less formal term ‘lyrics’ is often used for this in the context of
popular songs.

In the PMW documentation the word ‘stave’ is used as the singular of ‘staves’. Howevprpgram
itself accepts ‘st&f as a synonym of ‘stave’ under all circumstances.
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3. Installing PMW

The reader is assumed to be familiar with using shell commands on Unix-like systems. PMW is
installed inthe same way as many other applications. First, download the tarball istitadle
directory You should end up with a file with a name like this:

pmw-4.05.tar.gz
Uncompress the file witgunzipand then unpack the archive:

gunzip pmw-4.05.tar.gz
tar -xf pmw-4.05.tar

This creates a directory callgumw-4.05, containing a number of files and directories. Of interest for
later are thedoc directory which contains documentation, and thentrib directory which contains
files thathave been contributed by PMW users in the hope they may prove useful to othersf Each
these contributed files has comments at the top, explaining what its contents are.

To build and install PMW, you can now issue these commands:

Jconfigure
make

make test
make install

By default, this installs into th&isr/local directory If you want to install PMW somewhere elgeu
can specify a different ‘prefix’ when configuring. For example:

Jconfigure — prefix=/usr/local/pmw
The files that are installed in the prefix directory are as follows:
* bin/pmw is the PMW command.
*  man/manl/pmw.lis a short ‘man’ page that describes the command options for. PMW
» share/pmw/PSheader is a PostScript header file for PMW output.

» share/pmw/psfontdPMW-Music.pfa is the main PostScript music font. As of release 4.03 it is a
Type 1 PostScript font — hence thga extension.

» share/pmw/psfontPMW-Alpha is an auxiliary music font. This is still ayfpe 3 PostScript font
(so no extension).

» share/pmw/fontmetrics is a directory that contains font metric files giving character widths and
kerning information for the standard PostScript fonts and the PMW music fonts.

Once you have installed PMW, you can use the command to generate PostScript from input files, as
described in chapter Below However, before you can print pages or view the output on the screen,
you need to arrange for the PostScript music fonts to be available for your printer or viewer. Exactly
what you have to do varies between systems. | hope the following instructions will give dnotsgh

to cover most cases.

3.1 Viewing PMW output on the screen

The GhostScriptapplication canbe used to view PMW output on screen. As well as the lgssic
command, there are some front-end applications with names suwgttosisiew, gview, or gv, which
package the user interface @hostScriptin various more friendly ways. Make sure you have ohe
these installed.

Before GhostScriptcan display a PMW output file, it needs to be told where the PostScript Music
fonts are. Ypically, you need to install symbolic links from a suitable font directory to the two fonts
that were installed ishare/psfonts. You canfind out which directorie$shostScriptsearches for its
fonts by running the following command:

gs-h

For example, foiGhostScriptrunning on Debian Linux, the links to the font files can be placed in
/var/lib/defoma/gs.d/dir s/fonts, so you might use these commands:

Installing PMW 3



In -s /usr/local/share/pmw/psfonts/PMW-Music.pfa \
lusr/lib/defoma/gs.c/dirs/fonts/PMW-Music.pfa

In -s /usr/local/share/pmw/psfonts/PMW-Alpha \
lusr/lib/defoma/gs.c/dirs/fonts/PMW-Alpha

On Redhat Linux, something like this is appropriate:

In -s /usr/local/share/pmw/psfonts/PMW-Music.pfa \
/usr/share/fonts/default/ghostscript/PMW-Music.pfa

In -s /usr/local/share/pmw/psfonts/PMW-Alpha \
lusr/share/fonts/default/ghostscript/PMW-Alpha

In addition to creating these links, you need to add this line to the file dadiethap that is found in
the GhostScriptfont directory:

/PMW-Music (PMW-Music.pfa) ;

This tells GhostScriptthat the font called ‘PMW-Music’ is to be found in the file calleMW-
Music.pfa.

Once you have made these links and ediRedtmap, you can test whethé&shostScriptis working
correctly byattempting to display the expected output from the test files. There are six such files in the
testdist/outfiles directory of the PMW distribution. For example (assuming you haveyhsommand
installed):

gv testdist/outfiles/Test01.ps

This is a page of a Mozart mass. If the fonts are not correctly installed, you should see an error
message.

Hint for when you are creating your own input: te command has a useful option called ‘watch
file’; it causes the file to be re-displayed whenever it changes. If you set this andveanaing, you
can edit the input and reprocess it with PMadgv will notice the updated output file amd-display

it at the same position.

3.2 Antialiasing and the screen display

When it is interpreting PostScript for display on the scr&amostScriptcan be run with omwithout
antialising, which is a technique for making text look better by adding pixels in various sifagtey

round the edges of characters, to fool the eye into seeing less jagged outlines. Before the PMW-Music
font was converted to aype 1 font, this could give problems with some of #teight-edged shapes.

With the Type 1font, there should be no problem with antialiasing. However, the PMS-Alpha font is
still a Type 3 font; if you make use of PMW-Alpha, the screen display of some characters may be odd.

Fortunately this problem applies only to screen display. Printers have a much highergswgéition,
and antialisingwould not be needed even if it were possible (which it definitely is not on black-and-
white printers).

3.3 PDF files

You can use a command such@Epdf (which comes withGhostScrip to turn a PostScript output

file from PMW into a PDF file. If you are using release 8 or lateABPL GhostScriptcharacters

from the PMW-Music font are includeals outlines, which means that the PDF can be displayed nicely
at any size on the screen. Earlier releaseS&lubstScriptinclude themusical characters astmaps,

which does not give such a good display. Characters from the PMW-Alpha font are still included as
bitmaps, because it is still a Type 3 font.

3.4 Printing PMW output on a non-PostScript printer

If you do not have a PostScript printer one that can interpret PostScrijitectly, you have to use an
application such a&hostScriptto interpret the output of PMW and convert it for your printer

3.5 Printing PMW output on a PostScript printer

The PostScrippbutput that PMW generates is not totally freestanding. It expects the PMW PostScript
music font to be loaded into the printer in advance. If this has not been done, an error will be
generated.
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If you have full control of the printeryou can load the Music font(s) into it once, and tilsend any
number of music files to be printed. To do this, you need to know the [wip@ssword. Then you

must make a copy of the PMW music fonts with the password included, for sending to the printer. The
fonts aredistributed in thepsfonts directory in the PMW distribution. Near the top of each font file
you will find these lines:

%%BeginExitServer: 000000
%%serverdict begin 000000 exitserver
%%EndExitServer

The value 000000 is the default password which new PostScript printers have.Hayent changed
it, all you need to do is to remove the two percent signs (which are PostScript comment characters) at
the start of the second line, so that it reads as follows:

serverdict begin 000000 exitserver

Then if you ‘print’ this file, the font will be permanently loaded into the printer (until it is powered
off). Note: you must not make this change on the copy of the font that is to be usBtdsyScript
becauseéshostScriptdoes not cope with such lines.

When a font is loaded into a PostScript printegenerates a warning message which may be returned
to you. The message is

%% exitserver: permanent state may be changed ]%%
This is perfectly normal and can be ignored.

If you do not have full control over the printear do not want to load the fonts permanenttgu
should arrange to insert a copy of the PostScript font at the start of the file before printing (both fonts,
if you are using PMW-Alpha). For example, you could use a command line like this:

cat /usr/local/share/pmw/psfonts/PMW-Music.pfa myscore.ps | Ipr

This can be wrapped up into a script for convenience. You do not need to include the PMW-Alpha
font unless you have used it in the PMW input file.

If you have severatlifferent PMW PostScript files to print, they can all be concatenated intdilene
for printing, with a single copy of the font(s) on the front.
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4. The command for running PMW

The PMW command has the following form:
pmw [< options*] [< input file>]

where the items in square brackets are optional. If no file name is given, input is read from the
standard input and by default the output is written to the standard output. When a file name is given,
the default output file name is the input file with the extengigireplacing any existing extensioaor,

being addedf there is no extension. The default output destination can be overridden in all cases by
using the-o option.

Error messageand verification output are written to the standard error file, which can be re-directed
in the usual way. Here are some examples of PMW commands:

pmw sonata 2>errors

pmw -p 3-4 mozartscore

pmw -format A5 -a5ona4 -pamphlet myscore
pmw -s 3 -0 quartet.ps-viola quartet.pmw

The available options are as follows:
-adona3

The sheetwidth and sheetdepth parameters definthe size of the page images PMW produces (see
chapter 33)In the common case, this size is identical to the size of paper that is being usaghin
case one image fits exactly on one piece of paper. However, PMW also supoeus printing, in
which two page images are printed next to each other orgarlarece of papeiThis option specifies
that the images are A4-sized, but are to be output two-up, assuming A3 paper

-asonad

The pages are A5-sized; print them two-up, assuming A4 paper

-adsideways

The paper is A4, but the printer feeds it sideways, so rotate the page images before printing.
-c <numbep

Set the number of copies to be printed asiber. This number is honoured by PostScript printers.
It may not be honoured by other programs that interpret PostScript.

-debug
Write debugging information to the standard error file (not currently very comprehensive).
_epS

Write theoutput as encapsulated PostScript (useful if this is an illustration that is goingridusked
in some other document).

-F <directory>

Use the given directory as the fontmetritisectory instead of the default that was set up wikdW
was built.

-f <name>

Specifies a format name, used when the input file is set up to output in sdifferaint formats. The
format can be tested thef directive in a PMW input file. This mechanism is used whefeift

forms of the output are being generated from a single input file. For example, a piece might be
arranged foreither flutes or recorders. The user chooses words to describe each different format, and
specifies the appropriate one here. Details of how to set up the input soférantifieadingstc. are

printed when different staves or formats are selected are given in chapter 19.

-H <file>
Use the given file as the PostScript header file, instead of the default that was set up when PMW was
built.

6 The command for running PMW



-help
Output a list of options, then stop. No file is read.
-MP <file>

Use the given file as the MIDIperc file, instead of the default that was set up when PMW was built.
This file contains translations between names and MIDI ‘pitches’ for untuned percussion Mpags|
from comment lines (starting with #) and empty lines, each line in the file must begin with |three
digits, followed by a space, and the instrument name, without any trailing spaces. For example:

035 acoustic bass drum
036 bass drum 1

037 side stick

038 acoustic snare

-MV <file>

Use the given fileas the MIDIvoices file, instead of the default that was set up when PMWbwiths
This file contains translations between names and MIDI voice numbers. Apart from coimaent
(starting with #) and empty lines, each line in the file must begin with three digits, followeal |by

space, and then the instrument name, without any trailing spaces. The same number may appear more
than once. For example:

001 piano

001 acoustic grand piano
002 hard piano

002 bright acoustic piano
003 studio piano

003 electric grand piano

-manualfeed

Set the ‘manualfeed’ option in the generated PostScript. Most PostScript printers interpretrtéanto
that thepaper should be taken from an alternate input tray or slot. Some also require the user to push a
button before each page is printed.

-midi <file>

This option specifies that MIDI output should be written to the given file. This is in additidimeto
PostScript output. Only a single movement can be output as MIDI; when the input file contains
multiple movements, thanidimovement option (synonymmm) can be used to select which ahés

is. The stave selection specified by applies, andthe bars that are output can be selected by
-midibars (synonym-mb). The page selection option does not apply to MIDI output.

A number of directives whose names all start with ‘midi’ are available for controllinglkbeation of
MIDI voices and channels to staves. Thedichannel heading directive is used to specify the
allocation of a MIDI voice and/or particular PMW staves to a MIDI channel, anfiidichannel],
[midivoice], and[midipitch] directives are used to change tbetup in the middle of a piece. For
percussion staves, where the playing pitch selects different instrumengprititpitch] directive can
be used to force the printed notes to a single pitch.

If the input file contains no MIDI-specific directives, all notes are played through MIDI channel 1. The
voice allocation on the channel is not changed, so whatever MIDI voice is assigned to the channel is
used.

The ‘velocity’ parameter for each note corresponds to the volume setting, since ‘velocity’ cterols
volume onmany MIDI instruments. If relative volumes are set by means ofptagvolume or
[playvolume] directives, the overall volume is multiplied by the relative volume and then divided by
15 (the maximum relative volume). Thus, for example, if the overall volismm® and a stave has
relative volume of 10, its notes are played with a ‘velocity’ of 42.

-midibars <start>-<enc>

Limits the bars that are written to a MIDI file to the specified rafgd is a synonym). If thiption

is not given, the entire movement is included in MIDI output. The page selection option does not
apply to MIDI output. If the end bar number is omitted, but the hyphen is present, output continues to
the end of the movement. If just one number is given, just one bar is output.

-midimovement <numbep
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This option specifies which movement is to be output as MHnIn{ is a synonym). Onlyone
movement can be output in this manner. The default is the first movement in the file.

-norepeats
When generating a MIDI output file, do not repeat repeated sections of the musgg synonym).
-0 <file>

Send the PostScript output to the given fie, if a single hyphen is given as the file name, to the
standard output.

-p <list>

Output only the specified pages. These can be individual page numbers, or pairs of numbers separated
by a hyphen, to specify a range. Use commas to separate items in the list. For example,

pmw -p 4,6,7-10,13

specifies that pages 4, 6, 7 to 10, and 13 are to be output. The page selection does not apply to MIDI
output; usemidibars andmidimovement instead.

-pamphlet

The pamphlet page ordering option is useful whem two-up page output format is selected. In
pamphlet mode, the piece is notionally extended with blank pages, if necessary, so that the number of
the last page is a multiple of four. Page 1 is then paired with the last page, page 2 wdhahe last

page, and so on. The odd-numbered page of the pair is always output on the right.

If the first page of the piece has a number greater than 1, then earlier pages are simply output as
blanks, as are any internal missing pages (which can be created by using page increments other than
one, or by explicitly skipping pages).

Outputting both sides at the same time in pamphlet mode is useful for producing masterf@opies
reproduction elsewherdf you want to produce a final two-sided cogyrectly, then use-pamphlet
with -printside 1 to output all the first sides, and then ysentside 2 to output the second sides for
printing on the backs of the same sheets.

When selecting individual pages to output with the pamphlet option, you should select only one
member of eaclpair The partner page is automatically added to each selected page, so selecting both
pages will result in two copies being output.

For two-up printing, PMW automatically centres the page images in the half pages in which they
appear except that in pamphlet mode they are abutted together in the middle. This means that, when
the sheetsize is smaller than half the paper size, any marks printed outside the sheetsize (crop marks,
for example) are visible.

-printadjust <x> <y>

Experience has revealed that not all printing methods position the image in exactly the same position
on the page. These two values specify a movement of the image on the page, in printer§¢1f@nts

of an inch). The movement is relative to the normal reading orientation of the page iwdes

may be rotated on the paper). The first value is left-to-right, and the second is up and down. Positive
values movethe image to the right and upwards, respectjvelyile negative values move it in the
opposite directions.

-printscale <n>
Scale the output image by
-printside <n>

Output only odd or only even pagesp><musteither be 1 or 2. The side selection options miake

easy to print on both sides of pages by feeding them through the printer twice, without having to set
up anexplicit page selection each time. When pamphlet mode is selected, it is the lower of the two
page numbers that is tested. When a 2-up non-pamphlet mode is selected, this option is disdbled,

all selected pages are always output.

-reverse
Output the pages in reverse ord€he default order is in ascending sequence of page number if no
pages are explicitly selected; otherwise the order is as selected by the user. Reversepoedesely
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the opposite of this. It is useful for printers which stack face-up, and also in some two-sided printing
operations.

-s <list>

Output only the specified staves. These can be individual stave numbers, or pair of reephsated
by a hyphen, to specify a range. Use commas to separate items in the list. For example:

pmw mozart -s 1,3-5,9-12

Setting values here is how you select one or more individual parts to be printed from a score. For
example, in a work for choir and orchestra, to create a vocal score by printing only thepadige

one might specify 1I-14if the vocal parts were on staves-114.More often, just a single number is
given, in order to print out an individual instrumental part.

-t <numbep

Specify a transposition, in semitones. A positive number specifies upwards transpositiora and
negative one downwards transposition. A transposition of zero may also be entered; this is not the
same as no transposition at all. For more details about transposition, see chapter 29.

-V
Output the PMW version number to the standard output, then stop. No file is read.
-V

Output verification information about the typesetting to the standard error file. The information is
described in the next section.

4.1 Information about the piece

To understand all of this section, you need to be familiar with the way PMW handles pitches and
dimensions. It is placed here because it follows on from the command line options, but it is best
skipped on a first reading.

Here is an example of the information which is output wiwveis selected:
Data store used = 76K (stave data 37K)
MOVEMENT 1

Stave 1:51 bars;range E' to A” average A’
Stave 2: 51 bars; range $B to D” average E’
Stave 3:51 bars;range E’ to F” average $B’
Stave 4:51 bars;range F' to D’ average D

PAGE LAYOUT

Page 1 bars: 1-4 5-8 (3) 9-12
Space left on page = 131 Overrun = 61
Page 2 bars: 13-17 18-22 23-25 (10) 26-28
Space left on page =5
Page 3 bars: 29-31 32-34 35-38
Space left on page = 159 Overrun = 33
Page 4 bars: 39-42 (15) 43-46 47-48 49-51
Space left on page =5

For each movement within the piece, PMW displays a bar count for each stave, the pitch range of
notes on the stave, and the average pitch. The count includes only properly counted barsaitthere
any uncounted bars, they are shown in brackets with a plus sign. For example, if a piece starts with
uncounted, incomplete bar, the bar count might be shown as ‘24(+1)".

The pitches are specifieat octave zero, that is, starting at the C below middle C. The average pitch of
a vocal part is some kind of measure of the tessitura.

If there is more than one movement in a piece, the overall pitch ranges and average pitches for each
stave are given at the end.

The ‘page layout’ section shows how PMW has laid out the music on the pages. In the example
above, three systems have been put on page 1, containind-bgr&—8,and 9-12, respectivelylf
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any system is toshort to be stretched out to the full line length (or if stretching was not requested) an
asterisk is printed after it.

After the range of bars for each system, the amount of horizontal overrun is given in brackets,
provided it is less than 30 points. The overrun is the distance by which the linelength would be
exceeded if another bar were added to the system.

The firstline in the example above means that bars 5-9 were three points too long for the linelength,
which is why the second system was ended after bar 8. This information can be useful when you are
trying to alter the way the bars are allocated to systems.

‘Space left on page’ is the amount of vertical space left on the page. It is the amount by which stave
or systemspacings can be increased without causing the bottom system to be moved over to the next

page.
‘Overrun’ is the amount of extra space that is needed to fit another system onto the page. It is the
amount by which stave or system spacings would have to be reduced in order for the first system of

the next page to be brought back onto the bottom of this page. It is not shown if the value is greater
than 100 or if the page break was forced.

4.2 PMW input errors

When PMW detects an error in the input file, it writes an error message to the standard error file. In
most case# carries on processing the input file, so that as many errors as possible are detiheted in

run. As is the case in many programming languages, certain kinds of error can cause it to get confused
and give misleading subsequent messages. If you don’t understand all the error messages, fix those that
you do, and try again.

It is very easy to make simple typographic errors that leave a bar with the wrong number of notes in
it. An example of the message that PMW outputs is as follows:

** Incorrect length for bar 1, stave 1 - too long by 1 quaver
** Near line 17:
ref’-g |

<

In this case a minus sign (indicating a quaver) had been omitted after the note g, which is therefore
taken as a crotchet. The input line in which the error was detected is shown, and the character ‘<’ is
output underneath the position where the error was detected. In this example, PMW has just reached
the bar line.

The line number is given using the phrase ‘near hihbecause sometimes PMW has read on to the
next line before detecting the error

Most errors cause PMW to stop processing before it writes anything to the main output. However
there area few errors which do not prevent output. An example is the detection of a bar tbat is
wide for the page; PMW diagnoses this, and then squashes it to fit.
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5. Getting started with PMW encoding

In this and the next few chapters we will cover the basic facilities of the way PMW input is encoded,
omitting some of the more exotic features in order to keep the explanations simple. Full infoimation
given in the reference section, which starts at chapter 20.

We start with the first six bars of the British National Anthem. It is suggested that you tihiesat
examples as you read this section. First, use your favourite text editor to create a file comitésning
example:

heading "|National Anthem"
breakbarlines

underlaysize 9.5
notespacing *1.1

key G

time 3/4

[stave 1 treble 1 text underlay]
"God save our gra-cious Queen,"

ggalf.g-al
"Long live our no-ble Queen,"
bbc|b.a-g|

"God save the Queen."
agf|G.|

[endstave]

[stave 2 bass 0]
gbc|de-f|lgec|d#d-e|cdd|G".|
[endstave]

You may use any name you like for the file, and you should put it in any convenient directary. Let’
suppose it's calledatanth Now run the file through PMW via this command:

pmw natanth

Assuming you have not made any typing mistakes, there will be no output on the screen, but a new
file callednatanth.pswill have been created. You can view this on screen by a command such as:

gv natanth.ps
(or by using any other PostScript viewer). The output should look like this:

National Anthem

A & \ , | \ | | I\ \ | \ \
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God save our  gra- ciousQueen, Long live our no - ble Queen, God save the Queen.

N
. S —— — I  — — 1|

g o b T L I T I 1 T I 1 =K Il |

. I 14 i 1 1

If you have made a mistake, one or more error messages will be written to the standard error file, and
should therefore appear on your screen. The messages should be self-expl@oatecythe error(s),
and try again.

If you did not make any typing mistakes, you might like now to deliberately introduce one or two, to
gain familiarity with error handling. Omitting one of the | characters is a common mistake.

We now proceed to explain what thefdient parts of thisnput file mean t®MW. The data isn two
parts: first there is heading information, such as the printed heading and key and time signatures for
the piece, and then the music for each stave is given separately

The heading in this example contains Beading diectives They have been put on separate lines for
readability but this is not a requirement; you can have several directives on one line if you like.

The first directive,
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heading "|National Anthem"

gives a text heading for the piece, and the text itself must be supplied inside double quote marks.
Heading lines normally consist of a left part, a centred part, and a right part. The division between

these ismarked by a vertical bar character in the text. This example prints nothing at t(iEetsitise

there is nothing before the vertical bar), and nothing at the right (because there isn’'t a second vertical
bar).

The second directive,
breakbarlines

causes PMW to make a break in the bar lines after each stave. Without this, the bar linebevould
drawn continuouslyrom the top of the first stave to the bottom of the second. It is conventional not to
have bar lines between staves when there is vocal underlay (lyrics), as they can get in the way of the
words.

In orchestral pieces you may want to have bar line breaks between different groups of instruments, and
this can be achieved by listing the stave numbers after which you want the breaks, like this:

breakbarlines 4, 8, 12
The third directive,
underlaysize 9.5

sets the font size for the underlay text (i.e. the words). Font sizes are gipeimig the traditional
measure of type size used by printers. The default size for all text in PMW is 10 points; choosing a
slightly smaller size for underlay is often helpful in fitting in the words.

Please note that the music shown above and in all the following examples in this manual is shown at
0.8 times its proper size, so the type sizes you see here are smaller than they will be if you print the
example yourself.

The fourth directive,
notespacing *1.1

is an instruction to PMW to increase its normal horizontal note spacing by a factor of lastéhsk
is beingused as a multiplication symbol). The standard note spacing is suitable for instrumental music.
When vocal underlay is involved, it often improves the layout if the spacing is increased by 1.1 or 1.2.

PMW automatically increases the space between two notes in a bar if this is necessary to avoid two
underlaid syllables colliding, but if this happens a lot, the spacing of the notes can look very strange. It
is bestto set the note spacing sufficiently wide that most of the layout is determined by the music,
with only the occasional adjustment for the words.

The fifth directive,
key G

sets the key signature. If no key signature is given, C major is assumed. Minor keys are given by
adding theletter ‘m’, for exampleAm. Sharp and flat key signatures are given using the standard
accidental notation in PMW. A sharp is represented by the chawctehich is easily remembered.
Unfortunately there are no keys on the computer keyboard which resemble flats or natuialgead

the two keys that are next tbon some keyboards were chosé&nfor a flat and%for a natural. The

key signatures C sharp minor and G flat major are cod€#amnd G$ respectively.

The sixth directive,
time 3/4

sets thetime signature. If no time signature is given, 4/4 is assumed. As well as the usual numeric
time signatures, the lette@andA can be given, signifying ‘common’ and ‘alla breve’ time. These are
printed asc and¢ respectively.

The stave data starts with the first line that begins with a square bracket,
[stave 1 treble 1 text underlay]

You will notice that a bit further down there is a line containing
[endstave]
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This marks the end of the data for the first stave. Each stave’s data is always contained between
[stave] and[endstave] in this way

The dataitself consists of a mixture of encoded music, words, bar lines, and so orstams
directives To make it clear what is what, the stave directives are always enclosed in square brackets,
and wewill show them in brackets whenever they are mentioned in the text. Severablstnteves

can appear in succession within a single pair of brackets.

The number following thevord ‘stave’ in the[stave] directive gives the number of the stave. Thp
stave of a system is numbered 1, the next one down is numbered 2, and so on. PMW can handle up to
63 staves.

Usually a clef-setting directive comes next, as in both staves of this example, where the first stave
uses theareble clef and the second stave the bass clef. The number which follows the clef name sets
the current octaveor the notes of the stave.

PMW octavesun from C up to B, and octave number 1 starts at middle C. It is usual, therefore, to set
the current octave to 1 when using the treble clef, and to 0 when using the bass clef, as has been done
here.

There is only one other stave directive in this example, and that is
[text underlay]

What this is doing is to set the default type for any text strings encountered in the first stave. PMW
supports several different kinds of text, as we shall see later, and one of them can be sigfaslthe

for a stave. Instances of strings of other types then have to be marked as such. $t#henhas vocal
underlay in it, it is usual to set the default as above, because by far the majority of the text will consist
of the underlay

So at last we come to the music and words of the first stave:

"God save our gra-cious Queen,"
ggalf.g-a|

"Long live our no-ble Queen,"
bbc|b.a-g]

"God save the Queen."
agf|G.|

The vocal underlay is given as several text strings, each preceding the notes to which it relates. Y
can splitup underlay into strings that are as long or as short as you like. PMW automatically
distributes the syllables to the notes that foll&ingle hyphens are used to separate théewint
syllables of the words, as in ‘gra-cious’ and ‘no-ble’, and PMW supplies as many printed hyphens as
necessary to fill the space between them when they are printed.

The musicitself is divided up into bars by the vertical bar character. PMW checks that the cofitents
a bar agree with the time signature, and complains if there are too many or too few notes.

The notes themselves are encoded using their familiar letter names. Because we set the current octave
to be octave 1, the lettgy in the first bar represents the G above middle C. The only note on this
stave that does not lie in octave 1 is the last note of the third bar, the C above middlee@cded

asc' because each quote that follows a note letter raises the note by one octave.

The duration of a note is primarily determined by whether a capital (upper case) lettealbflower
case) letter is used. A lower case letter stands for a crotchet, while an upper case one is used for a
minim, as in the last bar of this stave.

Further characters are used to adjust the duration: a minus sign (hyphen) after a lower casmdetter
the crotchet into auaver the hyphen being mnemonically like the flag used to distinguish a printed
qguaver froma crotchet. A dotted note is coded simply by adding a full stop, as in the sécortt,

and last bars.

Turning now to the second stave,
gbc|de-f|lgec|d#d-e|cdd|G".|

we see two new features. The first two notes, and the last one, are below the current octave for this
stave, which was set as octave 0 (one below middle €Clower a note by one octave, a graaecent
is used, because it is a symbol which is the ‘opposite’ of an ordinary quote.
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In barfour there is a note with an accidental. Accidentals are entered before note letters thegause
print before notes. The characters used for accidentals were described above when discussing key
signatures, but to remind you,

# is used for a sharp
$ is used for a flat
% is used for a natural

Should you need double sharps or double flats, just type the character twice.

The spacing used in this example was chosen to make it easy to read. PMW does not require spaces to
appear between notes or before bar lines, so the first two bars of the first stave could equally well
appear as

ggalf.g-al
However spaces must not be used between any of the characters that make up the encoding for one
note. For example# ¢ would not be recognized because of the space betweet Hrel thec.
Normally, you should putn spaces where it helps you to see the various itemsbax, @nd wherever
one space is allowed, you may put as many as you like.

You may also stara new line in the input wherever a space is allowed, for example, between notes, or
between text strings and notes. Most people try not to have a line break in the middle of the notes of a
bar, as this makes the file easier to read.

When you start entering longer pieces, you may find it helpful to annotate the input file tatmake
easier to find your way around it. PMW recognizes the chara@tes a ‘comment character
anything on an input line that follow@is completely ignored. So, for example, you could have a line
such as

@ This is the pedal part

at the start of a stave. It is also a good idea to put a bar number in the input at the end of each input
line, like this:

ggal|f g-a|@2
bbc|b.a-g| @4
agf|G.| @6

We have now covered everything in the National Anthem example. In the following chapters we will
introduce other features dhe PMW encoding, but without showing the complete file every time. It
particulay the[stave] and[endstave] directives will normally be omitted.
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6. More about notes

This chapter describes some more common facilities used when printing notes.

6.1 Note types

PMW canhandle eight different kinds of note, from breves to hemi-demi-semiquavers. The encoding
for crotchets, quavers, and minims was introduced in the previous chBptemotes longer than a
minim the+ character is used to double the duration, and for those shorter tinzawey the character

= is used for ‘two flags’. The complete set is as follows:

A \ \ N N
g ! : ———\ !
(6] ol e s |
© G+ G+ G g g g= g= g=
6.2 Rests

Rests are specified in the same way as notes, but using the letter R instead of a not&ddéegth
of the rest is indicated by the case of the letter and following plus, minesjuais characters, exactly
as for notes.

There isone additional character that can follow the letter R, and that is an exclamation mark. This
indicates that the rest is equal to the bar length, whatever the time signature may be.

6.3 Repeated rest bars

A whole bar rest can be repeated any number of times by putting a number in square brackets before
the rest. For example,

[24] R! |

is the code for 24 bars’ rest. In fact, this kind of repetition is not confined to rest bars; it can be used
to repeat any single bar

6.4 Beams

Notes thatare shorter than a crotchet are automatically beamed together, unless they are separated by a
beam breakingharacter A semicolon breaks the beaming completelile a comma breaks aliut

the outermost beam. Beams carry on across rests that are shorter than a crotchet, but they are always
broken at the end of a bar, unless a continuation over the bar line is explicitly requested (see
chapter 42.)

fr—T —T ] =
@ o - 2 o v i i
r- b- ¢’-; g= a= g=, g= a= g=

g- a b-c- g- a-; b-; ¢

L 18

~TN

a |of].

There must not be any space between the last note of a beam and the breaking character (semicolon
comma), but there can be spaces (and other items of data) between the notes themselves.

6.5 Triplets

Triplets are encoded by enclosing a set of notes in curly brackets. If the notes are beamed, just the
number ‘3’ is printed, alongside the beam. Otherwise, a longways ‘bracket’ is drawn:

| I I I I 8] & I | I |
| I Il 1 ¥ | & * O 0
t t ¥ > &

o S S
{a- b-a} {f g f} {g f} {= g=a b} {g. a g} {g= a=b}
However you can change this by putting options after the opening curly bracket. If yda poe ‘3’

will be drawn above the notes, while forces it below the notes. In both cases ldrggways bracket
will also be drawn.
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3

- o 1 {af- g- 5 {bf- g- - g {aa= c= az}
The last set of notes shows that triplets are beamed onto adjoining notes unless a beam breaking
character is present.

PMW supports other irregular note groupings as well as triplets, and has several more foptions
controlling the form and placing of the marking. Details are given in sections 38.125, 38.126, 41.19,
and 47.102.

6.6 Accents and ornaments

The coding for accents and ornaments is always placed between two backslash chanaeteistely
following a note. For example, a note with a staccato dot is followed\by. The most common
accents and ornaments are:

9 . — = A4

6y

|
} } } } } i
A\ A\ fA>\ A~ A~ W VA FVIN

e <
T2
e &
e <
e 3

|
e e
I

BEL B

_g,@t>

WA VA [N R f\o\ AL\ FAtr\ f\u\ fd\

The codes\w and \V\ are used for small and large ‘vertical wedge’ accents becaugbeof
similarity of shape, though the accents themselves may be the opposite way up to the coding letters,
depending on whether they appear above or below the note. The other mark which lothes létger

V' is a string ‘up bow’ marking, which is why\ is used to represent it.

Other controllingoptions are also given between the same pair of backslash characters, for example, to
force the stem of a note to point upwards or downwards, the encodimngs or \sd\ are used,
respectively When there ismore than one item between the backslashes, spaces may b¢oused
separate them. Details of all the various options are given in several sections from 41.13 onwards.

6.7 Chords

Chords inwhich all the notes are the same length are encoded by enclosing a number of separate notes
in round brackets. If the chord has an accent, or any other special option, this must be given with the
first note in the brackets. The notes can be given in any. order

m

D i ! |r\) | o |
| (o) I ’ E‘
J < Vg- Eﬁ%
(cg) (C.G.$E.C) (f-g-) (c'\>\$ettfa) (GHAG'+) (g-b-) (a-c™-)
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7. Bar lengths and bar numbers

7.1 Bar lengths

PMW checksthat the notes given for a bar match the current time signature, and generates an error
message if they do not. However, there are times when this checking needs to be disabled.

For a piece that has variable-length bars without time signatures, or indeed for printing the kind of
examples that appear in this manual, the checking can be entirely suppressed by using the heading
directive nocheck. However, if there is more than one stave, each one must still contain théosaime

note length for each bar

The length check can also be disabled for a single bar only. This is done by udingctieek] stave
directive in the bar concerned, in each stave. The most common occurrence of this is at the start or
end of a piece where there is an incomplete bar. For example,

time 3/4
[stave 1 treble 1]
[nocheck] g | c'fg |

7.2 Bar numbers

The barnumbers heading directive is used to request the printing of bar numbers above the top stave
of systems. There are several options which control where these appear and in what form.

barnumbers line
causes PMW to print a bar number at the start of each line of music, except the first. Alternatively
barnumbers 10

causes PMW to print a bar number every 10 bars. You can choose any number you like; specifying 1
causes a number to be printed everybar If the word ‘boxed’ appears after the directive narnhe,
numbers are enclosed in a rectangular box. You may also specify the point size of the font after the
word ‘line’ or the count. Thus,

barnumbers boxed line 9

requests bar numbers at the start of each line, in boxes, using a 9-point font. The default font size is 10
points. Finally, you can specify the font to be used for printing the number:

barnumbers 5 italic
requests bar numbers in italic, every five bars, using the default font size of 10 points.

7.3 Bar counting

When apiece starts with an incomplete pdir is conventional not to count it fdpar-numbering
purposes. Bar number 1 is normally the first complete bar of the piece. PMW does not do this
automatically but it does have thénocount] stave directive, which causes a bar not to be coufmed
numbering purposes. This can be used anywhere in the piece, not only in the fiGhdyater23
explains how PMW identifiesincounted bars if it needs to refer to them, for example, ireraor
message.

This example shows the use of the directives that have been described in this chapter:

barnumbers boxed 2 italic

time 4/4

[stave 1 treble 1]

[nocount nocheck]

b’-; c-d- | e.d-; e-a-g-e- | d-c-a’.c-; e-f- | @2
g. a-; g-e-c-e- | Dr-; b™-; c-d- | @4

Mo
N

T
g || T T — | -
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There ardurther options for forcing or suppressing individual bar numbers, and for moving Boem.
details, see thfbarnumber] stave directive in the reference section.
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8. More about underlay (lyrics)

PMW supports overlay (words printed above the stave) as well as undédaghthis is much less
common. © avoid too many repetitions of ‘underlay or overlay’, this manual mainly describes
underlay on the understanding that all the facilities are also available for overlay as well.

8.1 Multi-note syllables

In the National Anthem example in chapter 5, each syllable of the underlay was associated with just
one note. When this is not the case, equals characters are used to continue a syllable over as many
notes as necessary. For example,

g|o-::::::::ri-a in==
a-e-a- | b-c’'=b=a=b=| c¢’-c’-b- | g-a-b- |
A e 1

D) O = ——— e
go - - - - - ri-a in

If the continued syllable is not the last one in a word, the equals characters are input following the
hyphen. PMW prints a string of hyphens or an extender line, as appropriate, dependinetioer the
syllable is at the end of a word or not.

PMW doesnot treat tied notes specially when distributing underlaid syllables to notes, and so an
equals character must be used when a syllable is associated with a tied note.

An underlay string must be followed by all the notes to which it relates. This includes contotesd
that are indicated by equals characters. Consider the following example:

"the cat sat="g- | gg__|
"on the mat" ge-f- | gr |

This example is not correct, because the first string provides words for four notes (three syllables plus
a continuation),but only three notes follow before the next string. If, as in this example, you| start
another underlay string before the previous one is all used up, the second string is treated as ja second
verse.

8.2 Special characters and font changes

The computer keyboard does not contain all the characters that are needed for prideéngy and
there is often a requirement to usef@liént fonts (for example, italic).oTcope with both of these,
PMW treatsthe backslash character specially if it is found in a string. (This in fact applies to all
strings, not just underlay.) Backslash is known as the ‘escape character’ because it alksgapsmn
from the string in order to give some control information.

Characters following a backslash are interpreted specially. There are a number of ‘escape sequences’
which allow you to specify characters that are not on the keyboard. For example,

\a' prints a
\a’ prints a
\a. prints a
\ah prints a

\ss prints 3

See chapter 50Sfntax summajyfor a complete list. Changes of font are specified by givinwa
letter font code between a pair of backslashes:

\it\ change tatalic

\rm\ change to roman
\bf\ change tdold face
\bi\ change tdold italic

For example, the input stri§t\sch\o.ner" prints asschoner
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8.3 Spacing

Within a bar, PMW ensures that the syllables of the underlay text do not crash into each other, by
spreading out the notes lilecessarySometimes you may want to make additional adjustments to the
spacing. The[space] directive is used to insert additional space between notes. The units used for
space in PMW arerinters’ points of which there are 72 to the inch. For example, the input

a[space 7]1b

ensures that the two notes are 7 points (about 0.1") further apart than they would otherwise be. Any
underlay that is attached to the notes is also moved appropriately

There are also two facilities for altering the position of an underlay syllable relative to its note. The
character#, if it appears in an underlay string, prints as a space, but is treated as part of a syllable.
Since syllables are centred on their notes, putfirdparacters at the start of a syllable moves it to the
right, while putting them at the end moves it left.

Finally, if the characte* appears in an underlay syllable, only those characters to the left of it are
used for finding theentre of the string; the character itself does not print. This example shows the use
of # and” affects the positioning of syllables:

"music ##music music## mu”sic"
G+ G+ G+ G+

5>

music  music music music
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9. Other kinds of text

Text strings that are not part of the underlay are normally followed byobrike optionsa or /b,
indicating that the string is to be printed above or below the stave, respectiviigxt(linderlay] has
not been set for the stave, then unqualified strings are treatetbasvére present.)

Such strings are normally aligned so that they start at the position of the following note, or at the bar
line if there are no subsequent notes in the bar. Howefvéhe option/e is given, the stringis
aligned so as to end at the subsequent note or bar line.

The positionof any string can be adjusted by following it by one or more of the optior(sip), /d
(down),/l  (left), or/r (right) and a number, which is a distance in printers’ points.

The initial font for non-underlay strings is italic, but the escape sequences described above can be used
to change it as necessary. Here are some examples:

"X"la g "X"/a/ud g "X"/all6 g |
“rall."/a gab | "\bi'/b A. |
G. "\rm\May, 1994"/b/e |

x X X rqll.

o ff May, 1994

Musical charactergsuch as notes) are available for use in strings, and there are a number of ‘escape
sequences’ for the most common cases. For example,

\ *+m\ prints a minim
\ *c\ prints a crotchet

These are most useful in strings of the fdkm¥ c\ \rm\= 45" , Which prints as
J =45
Rehearsal marks are a special kind of string which are coded by placing the string in square brackets:
['A]
PMW prints such strings in a fairly large font, enclosed in a rectangular box; there are options to
control this if necessary
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10. Macros

A macio is aconcept found in computer programming languages and in some kinds of wordprocessing
systems. The idea is very simple: whenever there is a sequence of input characters that &mebgoing
repeated several times in a file, they are given a name. Then simply giving the name calls up the
required characters.

There are several advantages in using macros. Not only does it save typing, but it also guarantees that
the samenput string is used every time, thus ensuring consistency. In addition, if a change needs to be
made to the string, it only has to be done once.

Simple macros are introduced here because they are frequently used for text strings that are repeated in
a piece — typically strings such ad, ff, etc. Consider the following input line:

* define mf "\it\m\bi\f"/b

This is a directive which defines a macro whose nam@fislt is an example of g@reprocessing
directive, which is a third kind of directive, in addition to heading directives and stave directives.

Preprocessing directives may occur anywhere in a PMW input file. They always occupy a complete
input line by themselves, and are identified by starting waithasterisk. Thedefine directive mustbe
followed by the name of the macro being defined. The replacement text for the macro cornists of
rest of the input line, which may be empty

After the definition above has beg@mocessed, an occurrence of the charadené anywhere inthe
input is replaced by the text

“\it\m\bi\f"/b

There must not be any space between the introduétatyaracter and the name of the macro that is
being inserted.

This particular example specifies a téem for the stringmf, where than is printedin italic and thef

in bold italic, as is commonly done. It also specifies that the string is to be printed below the stave. If
other options are needed for instances of the string, they can be added after the macro call; in
particulay adding/a will cause the text to be printed above the stave, as when/botand /a
appeaythe rightmost one is used. Here are some examples of possible uses of this macro:

&mf abc | &mf/a efg | cg &mf/d6 d |

Macros can be used for any string of input characters; their use is not confined to text items. A full
description of all the macro facilities is given in chapter 22.
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11. Ties, slurs, and glissandos

Single notesand chords are tied together by entering an underscore character at the end of the first
note, or following the closing bracket of the first chord. For single notes, ties are normally @rawn

the oppositeside of the noteheads from the stems, but can be followegd byr /b to force them

above or below the noteheads. These options can also be used for chords.

—

———— - o o .
I 8] Il I
o= r—F
g_g- G_/a g (facf)_ (fac'f’) (fac’f’)_/b (fac'f’)

When twosingle notes of diérent pitchesare connected by slur, the same notation (aimderscore)
can be used. However, for chords, fHeir] directive (see below) is required to draw slurs, bec#use
two chords are joined by an underscore, the notes in each that are of the same pitch al® jaitied
mark, any other notes being left alone.

The underscore is also used for glissandos between single notes; following ifgwitlauses a
glissando line to be drawn instead of a short slur

A ‘ | |
b I ¢
S—

g_c¢ glac flg e (fbc)_  (fac)

For slursinvolving chords or more than two single notes, fslar] and[endslur] (or [es]) directives
are used. The notes which are to be covered by the slur appear between them. The slur is drawn above
the notes unles® is given.

[slur]

d-. [slur] d=_; d=c=a-; [es]
[slur/b] %d\-\ a-\sd\ b_b- [es]
[endslur]

A =

b e ~—)

—o NP

This example shows that slurs can be ‘nested’ inside one another if neceasafgndsiur] directive
relating to the most recefdlur]. There are options for handling more complicated cases, and there are
also options for adjusting the positions and shapes of slurs. See section 47.75 for details.
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12. Repeats

Conventional musical repeat marks are encoded using the input gtringgsd:) which mayoccur in
the middleof a bar as well as at the start or end. When there is a first time and a secoeddintg
the directiveq1st] and[2nd] are used to indicate it, with the directij@l] marking the bar wherall
the endings are complete.

b-f-e’-; d’_c’- | [1st] g-d'-d’- g. ?) |
[2nd] ¢’'=b=c’-a- b. | [all] (: d’-c’-b- a_g- |

1 I[2
A - . | R
| | E— | L) | o .II [ I [ [ [ ll. L [ | et ]
d , T |4 E ‘ N

The[all] directive is not used when the second time bar is the final bar of a piece.

Instructions such aBa capoare given as text strings, and the music font contains the two conven-
tional signs used ironjunction withDal segno They correspond to the letters ¢ and d, and can be
printed in text strings as follows:

"\mf\c" prints ¢
"“\mA\d" prints %
The escape sequentefl changes to the music font, full details of which are given in chapter 48.
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13. Hairpins

Crescendo and decrescendo ‘hairpins’ are coded using the chara@ats> in pairs. The hairpin
starts athe note following< or > and endsat the note before the next one. Hairpins are driaglow
the stave by default, but the directiNeir pins above] can be used to cause them to be drawn above.

Either end of a hairpin can be moved by following the angle bracket/witlup), /d (down), /|

(left), or /r (right), anda number, which gives a distance in points. Any up or down movements
specified at the start of a hairpin apply to the whole hairpin, but any that are specified at #pplgnd
only to the end — by this means, sloping hairpins can be drawn. For example,

< abc'd’ < </d4 abc’d’ </110 </r4/d8 abc’'d’ </ul0

If the beginning or ending character is followed /by, then the corresponding end of the hairpin is
moved to the right to be halfway between the note where it would otherwise be, and the neat note,
the barline if there are no more notes in the bar. Additional left and right movements can be specified,
and are relative to this point.

There aresome other options for changing the position and form of hairpins. The full description is
section 40.3.
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14. Staves and systems

This chapter gives some introductory information about setting up staves and systems. The reference
chapters describe additional facilities for use in complicated cases.

14.1 Stave spacing

The default spacing between staves is 44 points. This is the distance between the bottonori@me of
stave andhe bottom line of the one below it. Th@vespacing heading directive is used to altimis.

It is followed by a list of stave numbers and spacings, each pair being separated by &sash.
spacings are the distances to the stave below. For example,

stavespacing 2/60 4/54

specifies that the spacing between staves 2 and 3 is to be 60 points, while that between 4 and 5 is to
be 54 points. The remaining spacings will take the default value of 44 points.

PMW does not make any alterations to stave spacings by itself. Howieee is commonly a
requirement to make a change in the spacings for one particular system, usually when one stave has
particularly high or low notes. This can be done by using [dshere] directive. When this is
encountered, it causes the spacing for the current stave to be changed, for the current system only

A completely new value can be given, but if a number is given preceded by a plus or minus sign, it
causes a change in the spacing of that amount. Thus

[sshere +4] increases the spacing by 4 points
[sshere -2] decreases the spacing by 2 points
[sshere 48] sets the spacing to 48 points

14.2 System gap

The distance between systems is calted ‘system gap’, and is set by tlsgstemgap heading
directive. Again, the default is 44 points. Howevasince PMW normally puts additionapace
between systems so that the bottom stave is at the bottom of the page, the system gapeadiiyp@ is
minimum distance between systems. (Seejtisafy directive if you want to stop PMW from doing
this vertical justification.)

There is arjsghere] directive for changing the system gap for a single system, and it woeksaatly
the same way gsshere].

14.3 Brackets and braces

By default,PMW joins together the staves that comprise a system with a bracket, as can be seen in the
National Anthem example. The other kind of joining sign (used most often for two staves for one
instrument) is the brace, which is a large version of the { character

There are two heading directivés,acket andbrace, which specify which staves are to be joined with
each of these signs. Each of these directives is followed by a list of stave ranges. For example,

bracket 1-4, 8-11
brace 5-6

causes the system be divided into three sets of stavewolof the groupsstaves 14 and8-11, are
each joined by a bracket, while staves 5—6 are joined by a brace.

If you don’'t want any staves at all to be bracketed, as might be the case when setting a keyboard
piece, you need to include the directive

bracket

with nothing after it, in order to cancel the default setting, which is to bracket all the staves of the
system.
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14.4 Initial text

At the start of an instrumental piece it is common to print the names of the instruments. ddnme is
in PMW input by giving a string in quotes as part of siave] directive, for example,

[stave 1 "Clarinet" treble 1]

The text can be split up into several lines by including vertical bar characters; each vertical bar causes
a line break. For example,

[stave 5 "Horn|in F" treble 1]
Options are available for changing the form and layout of this text; for details, see section 47.82.
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15. Keyboard staves

Keyboard music is one of the more complicated kinds of music to typeset, especially ifit is
reduction of an instrumental score. It is usually a good idea to study the manuscript carefully to decide
exactly how it is to be encoded before you start.

A brace is normally used to join the staves of keyboard music, and the name of the instiriment
printed mid-way between the two staves. This can by done by atiditg the relevant string.

15.1 Overprinted staves

There are two ways of tackling pieces which have two parts on one stave, with stems pointing in
different directions. If most of the piece is like this, then the best approach is to use fevendif
PMW stavesput specify a stave spacing of zero so that the staves print on top of each otren Use

be made of the directivgstems up] and [stems down] to forcethe stem directions of all notes. The
directives[ties above] and[ties below] can also be used to force the default direction of all ties.

In the following example, two PMW staves have been used for each printing stave, and the stave
spacings have been set accordingly. The spacing after stave 2 has been increased to avoid clashes of
stems between the two staves.

time 3/4

bracket

brace 1-4

stavespacing 1/0 2/48 3/0

[stave 1 "Piano"/m treble 1 stems up ties above]
Ae’ | d'_af | e_fe|D. |
[endstave]

[stave 2 treble 1 stems down ties below]
e_da | A#d | [smove 6] %<d_#cc | D. |
[endstave]

[stave 3 bass 0 stems up ties above]
Ac' |Db|g_ag|F.]|

[endstave]

[stave 4 bass 0 stems down ties below]
[smove 6] Gg | Fb* | $b*_a‘a‘ | D. |
[endstave]
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In this example there are two additional items which have not yet been explained; botmrazeted
with handlingthe case when a note on one stave would partially obscure a note on the overprinting
stave.

PMW is not clever enough to detect that two notes are going to interfere in this way, so the input must
contain explicit instructions to move one of the notes. Consider the very first pair of notes on the
bottom stavethey are A and G and so would collide if printed at the same horizontal positon. T
prevent this, the directivismove 6] has been used. This directive has twiectt:

* It moves the following note (in this case, the G) 6 points to the right, without affecting the
position of anything else.

* It inserts an additional 6 points of spaafer the next note. That is, everything after the next
note is moved 6 points to the right.
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Each of theseeffects can be realizeshdependentlyby means of th¢move] and[space] directives;
[smove] is a composite of the two, provided because they are so frequently required together in this
situation.

The second additional item can be seen in the third bar of stave 2. The D natural has been moved to
the right by means dismove] but by itself this would have caused its accidental to collide withEhe

that we are trying to avoid. The character after the percent sign (which is the code for a nahasi)

the effect of moving the accidental 5 points to the left. This is sufficent to get it clear

15.2 The [reset] directive

If a printing stave can mostly be encoded using only a single PMW stave, but there areteoe or
bars wherestems in opposite directions are required, [teset] directive can be used. This has the
effect of resetting to the beginning of the bar, so that a second set of notes can be specified for the bar
For examplethe first bar of the right-hand part in the example above could be encoded on a single
PMW stave like this:

[stems up] Ae’ [reset] [stems down] e_/b da |
This technique is not recommended except for the occasional bar or two.

15.3 Invisible rests

When usingoverprinting staves for keyboard pieces, it is frequently the case that one ‘partiaoes
contain enough notes to fill the bar. The note letter Q can be used to make the bar up to its correct
length. This letter (which can be thought of as standing for ‘quiet’) acts exactly like the rest letter R,
except that it does not print anything at all. It is often referred to as an ‘invisible rest’.

15.4 Coupled staves

Keyboard music sometimes includes sets of beamed notes which extend over both staves. These can
be printed using a technique known as ‘coupling’:

[stave 1 treble 1 couple down]
g-e-c-g -e -c - | e’-\sd\c’-g-g -\sw\e -c -
[endstave]

[stave 2 bass 0]

Q! Q!

[endstave]
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The upper stave has been ‘coupled’ downwards to the lower one. When this is done, any note in the
upper stave that is lower than middle C is printed on the lower stave. Notice the use of invisible rests
on the lower stave to fill the bars without printing anything.

An alternative approach is to ufeouple up] to get notes from the lower stave that are higher than
middle C printed on the upper stave. Simultaneous coupling of two staves in both diréstions
permitted.

The second bar of this example shows how to get notes printed on both sides of a beam, a facility
which is often needed when using coupled staves. \$tle option onthe first note of the beam
forces its stem to be downwards. Normally, this would mean that all the other notes in the beam would
also have downward pointing stems. However, the fourth note has the tgtion which has the

effect of swapping the stem direction for the remaining notes.

eSS

For astem direction swap to work, the two nearest notes have to be fairly far apart, as these two are.
If stem swapping is tried in the middle of the first bar of this example, PMW generategaan
because there isn’t room to fit the beam in between the two sets of notes.
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The coupling state can be changed as often as necessary in gdquepke off] turns it of altogether
It only works properly if the upper stave is using the treble clef and the lower one the bass clef, and
the distance between them must be a multiple of four points.
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16. Heads and feet

We introduced théneading directive in the discussion of the National Anthem example in chdpter
You may have as martyeading directives as you like at the start of a piece. By default, the first two
will be printed in larger type than the remainddowever you can specify an explicit font size by
giving a number before the string:

heading 13 "|Scherzo"

specifies a size of 13 points, for example. After printing a heading, the ‘current point’ is moved down
the page by a distance equal to the font size, so a second heading after the one above would print 13
points below it. You can control this distance by giving a number after the string:

heading 16 "|Mass" 24
specifies a type size of 16 points, and a subsequent space of 24 points.

One special case of this is to specify a distance of zero so that the next heading prints at the same
level. This makes it possible to print in different sizes on the same line, for example:

heading 16 "|Piece" 0
heading 12 "Words: J. Smith||Music: A. Jones" 24

As the first heading consists of centred text, while the second has only left-hand and rigb&ttsnd
with nothing in the middle, they won’t overlap.

The footing directive is of exactly the same form heading; it specifies what is to be printed at the
bottom of the first page. The escape sequ&jceis useful in footings; it prints as.

Both heading and footing apply to the first page of a pieamnly. To print heads and feet oother
pages, you must use tipageheading and pagefooting directives. Thepageheading directive applies

to all pages except the first, whipagefooting applies to all pages, unless overridden for the first page
by afooting directive.

The mostcommon use of these directives is for printing page numbers, either at the topbotttme
of each page. There are three escape sequences for printing page numbers:

\p\ prints the current page number
\pe\ prints the current page number only if it is even
\po\ prints the current page number only if it is odd

A directive such as
pagefooting "[\p\"

causes the page number to be printed centrally at the foot of each page (unless therefm®iagp a
directive, which then controls what is printed on the first page), while

pageheading "\pe\||\po\"

causes page numbers to be printed at the top of each page other than the first, alternatelgfion the
and right. Even numbers are printed on the left, and odd ones on the right.

When heading or footing text contains left-hand and right-hand parts, these line up with the left and
right edges of the musical staves. When printing page numbers it is sometimes desirable to have these
print outside the normal ngins.

The easiest way to do this is to make use of one of the special characters in the music font. These are
characters thatause no marks to be made on the page, but which move the current proginon.

They are provided for use by PMW when building up complicated shapes from simpler ongybut

can be used for other purposes as well.

Full details of the music font are given in chapter 48. The character of interest heharacter
number 123, which corresponds to thecharacter in text fonts. It causes a leftwards movement of
0.33 times the font’s size (e.g. 3.3 points for a 10-point font). Consider a heading line such as

pageheading "\mA\{{{{\rm\\pe\||\po\\mA{{{{"
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The escape sequenteaf\ changes to the music font. The string of fdurcharacters causes a
leftwards movement of the printing position, so that the even page number will be printed to the left of
the normal margin\(m\ changes back to the roman font).

At the end of the line, the backwards spacing must follow the pager At first sight it looksodd

to end a string with spacing characters, but because this is a right-aligned string that must end at the
right-hand magin, the backwards movement has the effect of causing the odd page numbers to print to
the right of the normainagin, so that the subsequent leftwards movement brings the cpniatihg

point back to the mgm.

Another common requirement is to print page numbers higher up the page than PMW normally starts
printing. This can be achieved by usingpageheading directive with an empty text string and a
negative downwards movement. For example,

pageheading ™ -10
has the effect of moving up the page by 10 points.
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17. Page layout

The horizontal length of musical systems can be set by means dinghength directive, andthe
vertical length of pageby thepagelength directive. Thedefault values are equivalent to the directives

linelength 480
pagelength 720

These aresuitable values for printing on A4 paper while leaving fairly generous margins, espatially
the sides.

The linelengthcan be increased to as much as 520 for A4 paper without getting too near the edges.
The music is printed centrally on the page, so changing the line length changes bgiis mar
symmetrically.

PMW assumes that you are printing on A4 pagoert it can support other paper sizes as well. The
sheetsize directive can be used to set A3, while gheetwidth and sheetdepth directives can beised
to set the dimensions of the paper independently

The valuegiven for the page length sets the space used for headings and for printing musical systems.
However it does not include the space for footings, which are always printed starting 20 points below
the page length distance down the page.

By default, PMW fills up each system with as many bars as it can within the given line kemdth,
then fills up each page with as many systems as it can. Sometimes this means that the music takes up
more or fewer pages than required, or does not end tidily at the end of a page.

If you know in advance what layout is required, you can usdayaut heading directive to specify

how many bars there are in each system and how many systems there are on each page. Otherwise,
when using the default filling mechanism, the followisigwve directives can be used to influence the
layout:

* The[newling] directive causes PMW to start a new line of music (a new system) with the bar
which it appears. It need appear only in one stave.

* The[newpage] directive causes PMW to start a new page with the system in which it apjpears.
need appear only in one stave.

* Thenotespacing directive can be used to spread out or to compress the music.

We introduced thenotespacing directive in the National Anthem example; it causes the spacing
between notes to be multiplied by a given factor. For example,

notespacing *(0.92

reduces all the distances by a factor of 0.92. However much you reduce the notespacing, PMW will
not allow notes to print on top of each other. Quite small changes of note spacing can sometimes make
dramatic changes to the layout of a piece, by causing the assignment of bars to systems t@thange.
other times, for example when bars are very long, a large change might be needed to hdeetany ef

Occasionally it is helpful to change the notespacing for part of a pieceTdngcan be done by using
the [notespacing] directive (abbreviatiorins]). This should always be given at the start of a ltar;
then afects thecurrent bar and subsequent ones. If it is given without a value, the spacing is reset to
what itwas at the start of the piece. Therefore, to reduce the spacing for coeljpame might have:

[ns *0.8] g=a=b=g=; b=a=g=b=|
[ns] D |
This shouldbe given in the first stave because PMW processes the staves in order, fbaeaci
any previous staves would be processed using the old value. That is also why resetting the value

should be done in the next bar;[iifs] were at the end of the first bar, the reset values would be used
for the following staves.

Another way of fitting a piece onto given number of pages is to change the magnification, as
described in the next chapter
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18. Magnification

The standard size of music printed by PMW has a distance of 4 points between stave lines. The
magnification heading directive can be used to cause it to print bigger or smaller staves. This should
not be confused with the zoofactor, which is an additional magnification setting used when viewing
music on the screen. The zoom factor appbey to the screemlisplay whereas the magnification
applies to all forms of output. For example,

magnification 1.5
has the effect of increasing the gap between stave lines to 6 points, while
magnification 0.75

reduces it to 3 points. Everything else that is printed is magnified or reduced in proportionafhere
no restrictions on the values that can be given for the magnification.

When a magnification other than 1.0 is set, the distances given in PMW directives ragaified
too. This means that if a vertical distance is specified as 4 points, it is always equal to the distance
between stave lines. Thus, changing the magnification does not require changes to the musical data.

However the values given for théinelength and pagelength directives arenot magnified or reduced.
They specify the real dimensions of the page, and so do not have to be changed if the magrsfication
changed.
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19. Extracting parts from a score

When a score file has been created, individual parts can be extracted by usimgdhenand line
option, as described isection 4. For example, if the input were a string quartet, selecting 2tave
would cause just the second violin part to be output.

Usually you will want to make some changes when a part is printed. At the very least, the headings
will probably be different, and you may want to print cue notes in parts but not in the score. You may
also want to print parts at a larger magnification, and force page or line breaks at particular places.

This is where the PMVW¢onditional directivescome in.These are preprocessing directives that allow
you to skip parts of the input file under certain conditions. For example, the heading portion of a file
might contain

* if score
magnification 0.9
* else
magnification 1.3
*fi

Because they are preprocessing directivés,*else, and*fi must appear each am line by itself.In

the example abovexif tests to see whether a full score is being printed, and if so, sets the
magnification to 0.9. Otherwise it sets it to 1.3. PMW considers that a score is being printed if no
staves are selected by #t'ecommand line option.

The *if directive can also test for individual stave selections, and this is the way to print appropriate
headings:

* if stave 1

heading "Violin I"
*fi
* if stave 2

heading "Violin II"
*fi
* if stave 3

heading "Viola"
*fi
* if stave 4

heading "Violoncello"
*fi

The ‘stave’ test succeeds if the given stave, and only the given stave, is selected, but it is fmssible
give a list or range of staves (and to use the plural ‘staves’):

* if staves 1-2
heading "Violins"
*fi

Finally, the =if directive can be used to test for an arbitrfoymat namedefined by the user.ov
specify the format using thd option in the PMW command line. It can be any word that you like.
For example, if you wanted to print out the string parts from a score, instead of explicitly specifying
the stave numbers each time, you could specify ‘strings’ as the format, and use input such as
* if strings
; selectstaves 4-9
*fi

(The selectstaves directive has the same effect as selecting staves ifitélves options item, provided
it precedes any tests the stave selection.) This facility can be put to many other uses for varying the
format of the output.

It is not necessary to indent the directives that appear betwkand*fi, but it helps make the input
more readable.
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Because these conditional directives are preprocessing directives, they can appear anywREhé/in a
file, not just in the heading portion. Here is an example that shows how to print rest bars in a score,

but cue bars in a part:

[stave 6 "Trumpet" treble 1]
[20] R! |

*if score

[2] R!|

*else

"(flute)"/a [cue] g’'fe’ | [cue] C'. |
il

The [cue] directive specifies that the remaining notes in the bar are to be printed at the cue note size.
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20. Reference section

The preceding chapters describe the basic features of the PMW music encodingniroguctory
manney in an order suitable for this purpose. Using only the material therein, you should be able to
typeset a wide variety of music.

However there are many special-purpose features which have not yet been covered. The remainder of
this book is written in the form of a reference manual. It gives a complete description of PMW input
files, in an order which is more suitable for looking up individual features than for straight reading.

When describing the syntax of directives, use is often made of one or more italic words in angle
brackets, for example,

tripletfont < fontsize < name

What this means is that the items in angle brackets must be replaced by some specific instance of what
they describe (in this case, values for the font size and the font name), when the directive As1used.
example of the use afipletfont is

tripletfont 8 italic

Frequently when the required value & singlenumbey <n> or some other single letter is usdd.the
example abovegfontsize was replaced by a single number; however, more complicated ways of
specifying the size of a font are possible, as described in chaptéfo82 gjzes,aspect ratios and
shearing.

The nexttwo chapters describe the form of PMW input files, and the preprocessing directives. Then
follow a number of chapters giving general information, with references to particular directives.
Complete descriptions of the directives themselves are not given here; they may be found, in
alphabetical order, in theleading directivesand Stave diectives(chapters 38 and 47). The chapters
between, starting witlStave data(chapter 39) contain the specification of all items other than
directives that may appear as part of a stave’s data.
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21. Format of PMW files

A file containing input for PMW is an ordinary text file that can be constructed using any available
text editor or wordprocessor

There is only one circumstance in which the use of a space is necessary, and that is to delimit items on
a line when there would otherwise kambiguity for example, when a word is followed by another
word. However spaces are allowed between itenagsid can be profitably used to increade
readability of the file. Other than in quoted strings, a sequence of spaces is equivalent to one space.

The characte® is a comment character; if it appears outside a quoted string the rest of the input line
is ignored. This provides a way of annotating PMW input files. The first line of a file isoftay
something like

@ Created by Christopher Columbus, October 1492
Within the file, line breaks are equivalent to spaces, except in three cases:
* Whena line contains a comment (see above), the comment continues to the end of the line.

* Preprocessinglirectives always take up a complete line of their own (see the next chapter)
may not continue onto subsequent lines.

*  When a directivetakes a number of numerical arguments, these can be separatednimas
and/or spaceddowever, if the list of numbers continues onto the next line, the final one on the
first line must be followed by a comma.

The characte& is an insert character and is recognized at any point in the file. It must be follgwed
the name of greviously-defined macro, the contents of which are inserted at that péontdetails,
see the description of thedefine preprocessing directive in section 22.2. If a litefatharacter is
actually required in the input, it must be entere&&s

PMW is case-sensitive. That is, it distinguishes between capital (upper case) letters artbwerall
case) letters. The only places where case does not matter are

e Thenames of directiveKEY is equivalent tkey ),

» Thenames of key signatureE§Mis equivalent te@$m),

 The‘common’ and ‘cut’ (alla breve) time signatur€sgndA are equivalent te anda).
* Formatwords used to specify alternative forms of output.

* Words following thexif preprocessing directive.

A PMW file starts off with a number of items collectively known as tieading These give
information which applies to the whole piece of music, such as its title, and they may also change
default parameters which control the final layout on the page (for example, the line length). The
heading is terminated by the first opening square bracket in the file, and may be completely empty

Following the heading there is information for each stave, beginning with an item of the form
[stave < n> < additional datee]

and ending with an item of the form
[endstave]

A description of the[stave] directive is given in section 47.82. There may be up tos€8es,
numbered from 1 to 63. They are output in numerical order down the page. If a stave numisered
present, then all the staves with numbers lower thame automatically supplied as empty staves if

they do not appear in the input. For example, if only staves 2 and 4 are given, empty staves 1 and 3
are manufactured.

In addition to staves numbered 1-63, data for stave 0 may also be specified. This is treated specially
and is not a normal stave. It is always selected for printing, and by default it overprints the topmost
stave of each system. Any notes, key signatures, time signatures and clefs specified are not printed, but
text and other items are. Stave 0 can be used to print tempo descriptions and other markseabove
topmost stave, whichever staves are selected for printing.
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It is also possible, by means of tlkepyzero directive, to specify that stave zero should overprint
more than one stave in each system. This can be usefatgm scores where it is helpful to print
things like tempo directionand rehearsal letters at several levels. Further details of stave O are given
in chapter 35.

A PMW input file need not contain any stave data; in this circumstance the only output will be the
headings andootings, on a single page. This is a slightly eccentric way of printing concert posters. As
the heading section is also optional, it follows that a completely empty file is also valid; its output is
one blank page.

If the headings fill up a lot of the page, there may be insufficient room for the first system of music,
which is therefore printed on the next page. This gives a way of producing a title page followed by
pages of music, all from a single input file.

A PMW file may contain more than one musical movement, that is, the piece may be split up into
several independent sections, each with its own title. It is worth doing this if there is some possibility
of not having to start a new page for each movement, which is sometimes the case when instrumental
parts are being printed. If you know that each movement will always start on a new page, it is usually
best to keep each movement in a separate file, unless there are only a few, short movements.

The start of a new movement is indicated by an item of the form
[newmovement]

following any staves information.After this there may appear a new set of heading items, followed by
the staves for the new movement.

The general format of a complete PMW input file is therefore as follows:

<Heading informatior
<First stave of first movement
<Second stave of first movement

<Last stave of first movement
[newmovement]

<Supplementary heading informatn
<First stave of second moventent
<Second stave of second movement

etc.
The contents of headings and stave data are separately described in detail in subsequent chapters.
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22. Preprocessing directives

Preprocessing directives may occur at any point in an input file; in the heading, in the middle of
staves data, or between staves. Most of thieave theeffect of modifying the subsequent input text in

some way. They are called preprocessing directives because they take effect before any other process-
ing of the input lines.

A preprocessing directive must be at the start of a line, preceded by an asterisk (spaces before the
asterisk are permitted), and it occupies the whole line.

22.1 *Comment

This directive causes the remainder of the input line to be written to the PMW verification output (the
standard error stream). It may be useful for outputting reminders to the user

22.2 *Define

The *define directive is used to definmacros A macro is a name for a string of characters; usually
the name is much shorter and easier to type than the string it represents. The fordefineffor a
simple macro is

*define < name < rest of line

The rest of the input line, starting from the first non-space after the name, is remenabered
associated with mkame>, which must consist of a sequence of letters and digits. It may start with a
letter or a digit, so names such as ‘8va’ can be used, and upper and lower case letters are considered
different in macro names. The rest of the line may consist of no characters at all, in which case
<name> is associated with an empty string.

If there is a comment character @ on the input line, outside double quote marks, it terminates the
string which is being defined. That is, comments are permitteddefine directives, providedhey
contain either no quotes, or matched pairs of quotes. If younaseos to generate partial strings, with
unmatched quotes in the defining lines, then the use of the @ character should be avoided.

The characte& is used as a flag character to trigger the substitution of the remembered text. Wherever
it appears in thenput (except when it follows the @ comment character), it must be followed by a
name that has previously been set up-tgfine. The sequenc&<name> in the input is replaced by

the remembered text. If a genuine ampersand is required in the input, it must be &fut as

To avoid ambiguity a semicolon character can optionally be used to terminate the name in a
substitution, for example, if the immediately following character is a letter or digit. It is renfrored

the text when the substitution takes place. If a semicolon is required in the input following a
substitution, then two semicolons should be entered.

If an undefined name is encountered folloingPMW issues an error message, and substitutes an
empty string. It is possible to test whether a name has been defined or not (see below).

An example of the use of a simple macro is given in chapter 10.

22.3 Macros with arguments

There are times when it is useful to be able to vary the text which is inserted by a macro. The word
argumentis used in mathematics and computer programming to describe values that aretpassed
functions and macros on each call, and that term is adopted here.

The use of arguments is best explained by an example. Suppose a piece of music haanmgary
ties’, that is, ties which extend to the right of a note but which end in mid-air rather than on the next
note. The input to achieve this (for a given note) could be

[slur/rrl5] g’ [es]
A macro with an argument can be defined in order to shorten the input, as follows:
*define hang() [slur/rrl5] &&1 [es]
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The brackets after the macro name tell PMW that this macro has one oramoreents, and the
characterst&1 in the replacement text indicate the place where the digstment is to be inserted.
This macro can be used for many different notes, for example:

&hang(g’) &hang(B++) &hang(e’-)

In each case, the text that forms tagument is substituted into the replacement text wiésd

appears. The argument is supplied immediately after the macro name, enclosed in round brackets. Any
number ofarguments may be used. The example macro could be extended to make use of a second
argument as follows:

*define hang() [slur/rr15&&2] &&1 [es]

Now it is possible to use a second argument to specify that the tie is to be below théomote,
example:

&hang(g,/b)

As this example shows, arguments are separated from each other by commas. All the characters
between the brackets and commas form part of thenaent; if, for example, there is a space aféer
comma, it forms part of the next argument. Arguments may contain no characters; this is not an error

An argument can be inserted many times in the replacement text. If the following character is a digit,
the agument number must be followed by a semicolon as a terminator. This means that if
following character is a semicolon, two semicolons are required.

There are times wheit is necessary to include commas and brackets as part ofgamemt. The
following rules make this possible:

* No special action is necessary if amgument contains matched bracketsitiii the brackets,
commas are not recognized as terminating the argument. For example:

&hang((fac”)

« To include an unmatched bracket or a comma that is not within brackets, the ch&lactesed
as an escapeharacterFor example, if a note with a bracketted accidental is used withatihg
macro, the input is

&hang(#&)c’)
Without the & preceding it, the accidental bracket would be interpreted as termindteng
argument list.

* If an agument containgnatched double quote characters, commas and brackets (matched or
unmatched) withirthe quotes are not treated specially. An unmatched double quote cheaacter
be included by escaping it wita

In fact, the appearance & before a non-alphanumeric character anywhere in a magumant
always causes the next character to be taken literally, whateverTa iaclude an& character itself
within the text of an argument, it must be specifie&&s

Macro arguments may contain references to other macros, to any arbitrary degitiollmved by an
alphanumeric charactén an argument is interpreted as a nested macro reference. It is also possible
have macro substitions in the definition of another macro.

If a macro which is defined with argument substitutions is called with@uments, or with an
insufficient number nothing is substituted for those that are not supplied, unless defaults have been
provided.

Default values for arguments are supplied as an argument list in the macro definition. For example:
*define hang(g’,/a) [slur/rr15&&2] &&1 [es]

The rules for the default argument list are the same as for argument lists when calling macros, except
that, if& is required to escape a character, it must be written twice. This is necessary because macro
definition lines are themselves subject to scanning for macro substitution before they are interpreted.
For example:

*define hang(#&&)Q’) [slur/rrl5] &&1 [es]
It follows that, if an& character is actually required in a default argum@&&&&must be typed.
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22.4 x| nclude

This directive can be used to include one file within another. For example, the same dtaadarg
file could be used with a number of different pieces or movements that require the same style. The
name of the included file is given in quotes, for example,

* include "std-setup”

If the name does not start with a slash, it is taken relative to the directory in which the main PMW
input file is stored if PMW was called with a file name to specify the input. If the standard input is
being useda non-absolute path name is taken relative to the current direbiolydedfiles may be
nested. That is, an included file may contain furtieclude directives.

22.5 Conditional preprocessing directives

The conditionalpreprocessing directives aré, *else, and~*fi. Their purpose is to arrange for certain
sections of the input file to be included or omitted under certain circumstances.

The*if directive is followed by a condition, which consists of a word, possibly followed by more data.
It the condition is met, then subsequent lines of the input, upelse or *fi, are processed. If the
condition is not met, these lines are skipped. Whaee is usedto terminate the block of lines after
*if, then the lines between it and a subsequénare obeyed or skipped depending on whether the
first block of lines was skipped or obeyed. An example will make this clearer:

* if score
magnification 0.9
* else
magnification 1.2
*fi
Each=*if must havea matching-fi, butthere need not be amlse between them. It is permitted to nest
conditional directives, that is, a complete sequenceifof- *fi may occur within anotherThis
provides a way of testing that a number of conditions are all true.

The word‘or’ can be used to test whether either one of two (or more) conditions igar@xample:

* if staves 1-3 or stave 7
*if violin or viola

If a condition is preceded by the word ‘not’, then the sense of the condition is negated. For example,

* if not score
magnification 1.2
*fi
We now describe the various conditions that can be testedi&ing

If the word that follows*if or *if not is ‘score’, then the condition is true only if no stave selection
option is specified on the PMW command line, andsfectstave directive hasnot been used earlier
in the file.

If the word is ‘part’ then the condition is true if and only if a stave selection option is given on the
command line, or via thselectstave directive earlier in the file.

If the word is ‘stave’ (or'staff’ or ‘staves’), it must be followed by a list of staves. In this cése,
condition is true if the listed stavesnd noothers are selected. The intended use is for varying the
headings of the piece when different combinations of staves are selected for printing.

If the word is ‘undef’ then this must be followed by a name, and the condition is true only if the given
name has not yet been defined as a macro usingléfi@e directive.

If the word is ‘format’, the condition is true if thé command line option has been used to specify a
named format, and false otherwise.

If the word following *if is not one of the above, then the condition is false, unlessf tbemmand
line option was used to specify the same word that followlsor *if not as a format nameThe
comparison of the words is done in a case-independent manner

Some examples of the use of the conditional preprocessing directives are as follows:
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* if score @ print full score reduced
magnification 0.8

* else @ print part(s) magnified
magnification 1.1
systemgap 60

* fj

*if stave 1
heading "Flute"

*fi

* if staves 2-3
heading "Violins"

*fi

* if undef topspace
* define topspace 20
*fi

*if large
magnification 1.5
*fi

The last example would be triggered by including
-f large

in the PMW command line. Only one format word can be set at a time in this way. It must begin with
a letter and consist of letters and digits only
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23. Identification and counting of bars

PMW identifies bars in its messages using the same number as would be printed as a bar number on
the music. This applies both to error messages and to the bar numbers which are used to verify the
layout of systems on the page.

This change makes it easy to associate messages with the actual bars of the music, but it requires some
special notation for identifying bars containing fhecount] directive.

If the first bar of a stave containgr@ocount] directive (which is the most common use[pbcount])
it is identified as bar number zero, provided thatlibe directive has not been used. If there is more
than one such bar at the start of a stave, they are identified as ‘0", ‘0.1’, ‘0.2’, etc.

Bars other than at the start of a stave which corftasoount] directives are identified by the number
of the previous countetdar, followed by “.1’, *.2’, etc. as needed. This also applies to bars astime
of a stave ifflbar] has been used to set an initial bar number other than one.

For example, the following input contains five bars that would be identified in messages as ‘0’, ‘1’,
‘2’,2.1’, and ‘3"
[stave 1 treble 1]

[nocount] a | gggg | cd [nocheck] ) |
[nocount nocheck] ef | gggg |

The number of bars in each stave is included as part of the information that appears asd result
specifying-v on the PMW command line. (See section 4.1 for further information on this.) The count
is givenas the number of bars that do not confaocount], followed by the count of bars that do
contain[nocount], if any, enclosed in brackets and preceded by a plus sign. The count for the example
above would be ‘3(+2)’.
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24. Movements

Several different musical movements may be typeset in a single PMW run by[nevgovement]

to separate them, as described in chapter 21. The term ‘movement’ is somethingsoioeer All it

means to PMW is that another piece of music is to follow, possibly on the same page as the previous
one. A ‘movement’ may be as short as a few bars of a musical example for insertion in a book.

PMW starts a new page for a new movement unless there is enough room on the page for the headings
and thefirst system of the new movement, or, if the first system contains only one stave, two such
systems. This can be overridden by options orfrieemovement] directive (see section 47.49).

In general, most parameters which can be set by heading directives persist from movement to
movement, bukey, layout, notime, startbracketbar, startnotime, suspend, time, transpose, and
unfinished apply only to the movement for which they are specifiddtespacing persists in one of

its forms, but not the other

If notespacing is used to set absolute note spacings at the start of a movement, for example,
notespacing 33 30 24 18 14 12 10 10

these spacings are reset as the defaults at the start of subsequent movements, iflowiEgpacing
is used to multiply the note spacings by a factor, for example

notespacing *1.2
this change does not persist into the next movement.

Of the parameters whose values persist, most may be changed by heading directives at théhetart of
new movement. Howevgethe following directives may appear at the start of the first movement only:
landscape, magnification, maxvertjustify, musicfont, nokerning, page, pagelength, pssetup,
sheetdepth, sheetsize, sheetwidth, andtextfont.

24.1 Headings and footings

Page headings and footings persist from movement to movement, but new ones can be specified if
required. New page headings and footings completely replace thalse pfevious movement, and are
used at the first page break of the new movement.

For all movements, if ndooting is given, but there is pagefooting (either given for the movement
or carried on from the previous one) then the page footing is printed at the bottom of the firsispage
well as on all subsequent pages.

One exception to the above is when a new movement continues on the same page as one or more
previous movements. If @oting was specified for a previous movement but has not yet been printed
(i.e. this is still the first page of that movement) and the subsequent movements tHenmselves

have overridingooting directives, then that footing is printed on the page.

If, for example, a copyright footing is defined at the start of the first movement, it will be panted
the bottom of the first page, even if the second movement starts on that page, provided the second
movement does not itself contain ampting directives.

If the start of a new movement coincides with the top of a new page, the page heaplimjer,
followed by the heading for the new movement. This means that, for example, if page numbers are
specified inthe first movement by pageheading directive, they will be printed by default on all
subsequent pages.

Sometimes it is required to suppress page headings at the start of a new movement, for éxample
they are being used to print the name of the movement at the top of each page. This can be done by
adding the keyword ‘nopageheading’ to fnewmovement] directive. For example:

[newmovement nopageheading]

This option can be used with or without the ‘newpage’ option; it takes effect only if the new
movement actually starts at the top of a page.

When anew movement starts at the top of a page there is sometimes a requirement for a special
footing to be printed on the last page of the preceding movement. This can be requested by the use of
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[newmovement uselastfooting]

which then uses thlastfooting setting for this purpose. It can then be reset for the new movement if
necessary.
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25. Dimensions

The unit of length used by PMW is the pririgepoint As defined by the PostScript language this is
equal to 1/72 of an inch (the true prirtempoint is slightly smaller). Thus one millimetre is 2.835
points. Whenever a dimension is required in a PMW directive, its units are always points. For
example,

linelength 720

specifies a line length of 720 points, that is, 10 inches. PMW works internally in millipoints (that is,
thousandths of a point), and adymension can be given with a decimal point and a fractiqaa,
though any digits after the third decimal place are ignored. For example,

barlinespace 3.5
specifies that the space after bar lines should be 3.5 points.

When theoutput is being magnified (or reduced), dimensions specified by the user refer to the
unmagnified (or unreduced) units, with the exception of the line length, page length, sheeaniepth,
sheet width, which are always in absolute units. Thus, for example, if the line length is set to 480
points, it remains 480 points at a magnification of 1.5, but if the distance between staves is set to 50
points, thestaves are actually printed 75 points apart at this magnification. This means that a change of
magnification does not require other dimensions in the input to be changed.

The following dimension information (in points) is given to help users who want to position items
manually on the page:

distance between stave lines 4
width of note heads 6
default text baseline level below stave 10
default text baseline level above stave 4

The solid vertical line of the bracket that is used to join the staves of a system together is 2 points
wide. This is another useful reference when trying to make dimensional judgements.

Dimensions 47



26. Horizontal and vertical justification

The word ‘justification’ is used in a typesetting context to describe the way in which a line of text is
arranged within its boundaries. ‘Left justified’ means that the line begins hard up agaitedt-trand
edge; ‘right justified’ means it is hard up against the right-hand edge. If both left angustfitation
are required, then the line must be stretched out so that it fits exactly between the boundaries.

There is also a concept of ‘vertical justification’, in which the lines of a page are spread out so that the
page is exactly filled, instead of leaving blank space at the bottom.

In typesetting music, similar considerations appiyth musical systems taking the place of lines.
Normally, systems are stretched to fill out the entire width required, but there are occasions when this
is not required, or would look silly because the line is very short. Similarig often necessary to
spread systems vertically so that the bottom stave is at the same level on each page.

PMW supports both horizontal and vertical justification. By default, both are enabled, Quistifig
and [justify] directives allow the user to control the justification of each page and each system
required. Thetopmargin and bottommargin directives ofer some further flexibility in thepage
layout.
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27. Time signatures

Time signaturesire specified to PMW by separating the two numbers with a slash. For example, 3/4
specifies waltz time. There are two special time signatures that are specified as letters:

» The letter C specifies ‘common time’ — equivalent to 4/4 but printed using d¢brventional
characterc .

* The letter A specifies ‘alla breve’ — equivalent to 2/2 but printed using the conventional ‘cut
time’ characteic .

A time signature can be preceded by a number and an asterisk. This lefe¢hef multiplying the
number of notes in the bar for the purposes of checking bar lengths. However, the time signature
printed asgiven. Thus, for example, the time signat@reC prints asc, but expects there to be four
minims rather than four crotchets in a bar, wilke3/4 prints as 3/4 but expects three minims in

a bar

There are options for suppressing the printing of time signatures at various places, and there is a
directive printtime) which can be used to specify exactly how certain time signatures are to be
printed. For example, 8/8 can be printed as 3+3+2/8, or only a single, large number can be printed.

By default, numerical time signatures are printed using the bold font. Howevémmifent heading
directive can be used to specify an alternative. In additiopyiittime is used, the normal font-
changing escape sequences can be used in the strings that are specified.

PMW imposes no limitations on the values of the numbers used in time signatures.

It is possible to print music wherkfferent staves have different time signatures. For compat#ses
(e.g. 3/4vs 6/8) no special action is necessaRor other cases (e.g. 2Ms 6/8) the[time] stave
directive has to be used to specify the conversion.
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28. Key signatures

Key signatures are specifidy key letter, followed by a PMW accidental characternécessaryand
possibly the lettemto indicate a minor key. PMW uses the sharp charageto(indicate asharp, but
because there is nothing resembling a flat on a computer keyboard, the key that is adsitamt ¢m
some keyboards, the dollar sigh) (s used. Thus:

a means A major

c#m means C sharp minor
B$ means B flat major
CM means C minor

All the standard key signatures are supported. See the next chapter for a discussion of key signatures
after transposition.
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29. Transposition

Octave transpositiogan be specified for each stave, to simplify the input notation. Se@dfzwe]
and the various clef directivefreble], etc).

In addition, general transpositiazan be specified for the whole piece or for individual staves. PMW
can transpose up or down by an arbitrary number of semitones.

A transpositionfor the whole piece can be specified externallg the -t command line option, or
within the input file by theranspose heading directiveTransposition for individual staves is specified
with [transposg]. If more than one transposition is present, the effect is cumulative.

PMW transposes key signatures as well as notes. Thus a piece which is to be transposed should be
input with its original key signature(s) specified in the normaly When [transpose] is usedto
transpose a single stave, only those key signatures which follow the directive in the input are
transposed.

The key signature of #¥ major is used in transposed output only if specially requested via the
transposedkey directive, G being usedby default. A number of other keys are also not ubgd
default but can be specially requested. The complete list is as follows:

B major instead of G major
Db major " major
G> major " F¢ major
Gf minor " Ab minor
Bb minor " A% minor
E>  minor " D% minor

The transposedkey directive also has uses when transposing music where the key sigmasuiewver
accidentals than the tonality

If a note is specified with an accidental, then an accidental will always be present by default after
transposition, whether or not it is stricthyecessaryThis ensures that ‘cautionary accidentals’ are
preserved over transposition. There is an option to suppress this for individual notetheand
transposedacc directive can be used to suppress it throughout a piece.

29.1 Transposition of chord names
PMW can automatically transpose the names of chords in text strings. This is achieved by means of a
special escape sequerite. For example, in the string

"Sonata in \tE$"

the sequenc®E$ is replaced byE and a flat sign when no transposition is taking place arfd by
with a transposition of +2. Full details of string escape sequences, including chord name transpostion,
are given in chapter 34.
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30. Incipits

The wordincipit is the name given to stave notation that appears before the first bar of a piece, as
commonly seerin scholarly editions. This notation is often used to show the original clef and other

information about the piece. Here is a typical example:
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This example was produced by using #tartbracketbar directive to ‘indent’ the joining bracket.
The input was as follows:

startbracketbar 1

[stave 1 soprano 1 key F time C nocheck]
A | [treble 1 key a$ time c] Rc'd’ |
[endstave]

[stave 2 tenor 1 key F time C nocheck]
C\M+\ | [treble 1 key a$ time c] Ead’ |

If an incipit is required on one stawmly, for example, to print a single voice introduction at gtart

of a liturgical item, then theother staves can be completely suppressed by making use of the
[omitempty] directive.

Another style of incipit leaves blarngpace between the incipit stave and the start of the piece proper
With a little bit of trickery PMW can cope with this as well. The incipit and the rest of the pieast

be input as separate ‘movements’, separated by

[newmovement thisline]

The incipit movement must be specified as left justified, and the start of the next movement as right
justified, switching to left and right justification on the second system. If necegsamine] can be
used to control the number of bars that are printed in the first system.
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31. Text fonts

PMW supports the usef a number ofifferent fonts, or typefaces, for use when printing text. As well
as the standard four (roman, italic, bold face, and bold-italic), the use of a symbol font and of the
music font in text is supported. In addition, up to twelve other fonts can be defined by the user

The diferent kinds of text (e.g. underlay or baumbers) each have a default font, and there are
directives to change these. The fonts are referred to by the following names:

roman the roman font

italic the italic font

bold the bold face font
bolditalic the bold-italic font

symbol the symbol font

music the music font, at 0.9 size
bigmusic the music font, at full size

extra< n> the the €>th extra font

The textfont heading directive is used to define exactly which fonts correspond to these names. By
default, theTimes series of fonts are used for text, and &ymbolfont for symbols. PMW needs
access to the ‘fontmetrics’ file of every text font that it uses. Fontmetrics files fostamelardly
available PostScript fonts are supplied with PMMVyou want to useother fonts, you will need to
obtain the appropriate fontmetrics files and install them in PM@#tmetrics directory.

The music font is available at two different relative sizes, because the musical characters look
large if printed alongside text at the same point size, for example, when printing tempo markings.

The next chapter describes how font sizes are specified, and the following one explaitexhow
strings are coded, including how the font may be changed within any string.
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32. Font sizes, aspect ratios, and shearing

Many PMW directives allow you to specify a size for a font. For example, when defining a heading by
a line such as

heading 15 "|Sonatina" 30

the firstnumber (15) specifies that the text is to be printed using a 15-point font. There are further
parameters that you can specify to control the size and shape of any text font. These are coded as two
additional numbers, separated from the main size value by slashes. For example:

heading 15/1.3/10 "|Sonatina" 30

The first additional parameter is a horizontal stretching factor which alters the aspect ratidooift.the

If it is greater than one, the resulting font appears short and fat; if it is less than one, the appgarance
tall and thin. Stretching a font horizontally makes it look larger without using up any more vertical
space.

This 10-point font is neither stretched nor compressed.
This 10-point font is stretched horizontally by 1.2.
This 10-point font is compressed horizontally by 0.8.

The second additional parameter is a shearing angle, measured in degrees. It specifies the angle
between the true vertical and what were originally vertical lines in the font. A positive ahgler

causes the font to slope to the right. Sheared roman fonts are sometimes used instead of italic fonts.
For example,

heading 14/1/20 "Slanted text"
prints the heading with a 20° shear
This 10-point font is sheared by 20 degrees.

The stretching and shearing parameters can be specified in all the places where a text font size can be
specified.
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33. Paper size

PMW assumes by default that printing is to take place on A4 paper and so its default is to create a
page image of that size. If a fdifent size is requiredhe sheetwidth and sheetdepth directives can
be used to specify what its dimensions are.

For standard page sizes, it is not normally necessary tshesevidth and sheetdepth, becausehe
sheetsize directive, which takes as itsgument the name of a page size, can be used insteatheAll
sheet... directives may appear only in the first movement of a file.

Sheetsize takes as its gument one of the words ‘A3, ‘A4’, ‘A5’, or ‘B5’, and it has the effect of
setting thesheet width and depth to the correct values for the given size. It also sets the page length
and line length parameters to appropriate default values for the page size, but these can béyhanged
subsequent appearances of liinelength or pagelength directives if necessary

Sheetsize should therefore be giveat the top of the file before any uselofelength or pagelength,
and also before any use of ttamdscape directive.

In the most common case, the page image size is the same as the actual size of paper bbirng used,
PMW does also suppotivo-up printing, in which twopage images are printed next to each othea on
larger piece of paper. Details of this may be found in chapter 4.
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34. Text strings

Text strings (often just called ‘strings’) are used in a number of different places in PMW to td&tine

that appears on the page with the music. They must always be enclosed in double-quote characters.
The double-quote character itself cannot appear in a string (but can be printed udhiagaeter

number if necessary). There is no limit to the length of a string.

Three characters are treated specially in all strings:

» The quote character and the grave accent charactemare converted into closing and opening
qguote characters, respectively, except when using the music font.

» Thebackslash charact&ris anescape charactefsee below).

In vocal underlay strings, which are described in detail in chapter 45, a numbeaddifional
characters are treated specially

In headings and footings, the vertical Harserves toseparate the left-hand, middle and right-hand
parts of the text. In text that appears at the start of a stave, it serves to delimit individual lines.

34.1 Escaped characters

The backslash character is used as a means of including characters that are nodimaheomputer
character set, for specifying changes of font, and for some other special effects. In all character strings,
the following sequences are available to represent the commonly accented characters in European
languages:

\a’ prints &
\a’ prints a
\a®  prints a
\a. prints &

The same accents are available for the other four vowels, and can be used with both upper case and
lower case letters.

\c, prints as ¢
\c) prints asl]
\c] prints asl] (but see below)

\fi prints as the ligature fi
\fl prints as the ligature fl
\n~  prints as i

\ss  prints as 3
\? prints as ¢,
\\ prints as \

\ prints as

\" prints as °
\-- prints as —
\---  prints as —

The normal way to print a copyright symbol is to dse because this prints it in the current font.
However some older PostScript printers do not have a copyright symbol in every foralt@mative
escape sequende] is provided to print a copyright symbol from the PostSc8pmbolfont in this
circumstance.

Other characters that are not on the keyboard can be included in strings by giving the decimal
character number enclosed between two backslashes. For exatBifle, prints a bullet character
The encoding for text fonts is the standard Latinl encoding.

Characters that are treated specially in text strings can also be printed by this means. For example,
\34\ prints a double-quote character

The interpretatiorof string escape sequences happens after a string has been split diffenemt
parts for headings or for underlay text. Therefore it is possible to print the splitting charsioters,
they ever be wanted, by specifying their charaoi@mber For example, the sequend®4\ can be
used to print a vertical bar in a heading line.
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Characters from the PostScrigymbolfont are also available for use in text strings. Thist contains
some lage brackets which arsometimes usefullo include a single character from this fospecify
its decimal character number precededsbgnd enclosed in backslashes. For exangd&2\  prints
character 212, which is the trademark symbol.

34.2 Page numbers

There are three escape sequences that are different to the others in that they do not @enerate
particular fixed character:

\p\ prints the current page number
\po\ prints the current page number if it is odd
\pe\ prints the current page number if it is even

If the page number is eveilpo\ prints nothing, and if it is oddpe\ prints nothing. These are
made available for use in heading and footing lines, to enable page numbers to be printed on the right
or left as appropriate.

There is an additional facility for skipping parts of the string depending on the value of the page
number Any characters between two occurrences of the subsisimlg are skipped if the page
number is odd, and similarly fdse\ if the page number is even. This makes it possible to specify
page headings of the form

pageheading "\so\page \p\\so\||\se\page \p\\se\"

which will print ‘page <n>" on the left or right of the page, depending on the value of the page
number.

34.3 Comments within strings

There is a facility for in-string comments. Any characters between the sifingnd the next
backslash are ignored. This can be useful when an entire piece’s underlay is being input as a single,
very long string. Howeverf such a comment in an underlay string is surrounded by spacegsias

an empty syllable.

34.4 Transposing chord names

A special escape sequence is provided to define the names of chords that should be chhaged if
piece (or stave, for strings associated with a stave) is being transposed. This makes it straightforward
to transpose pieces that show chord names above a line of music.

The escape sequencelis, andit must be followed by one of the letters &+ in upper caseThis

may optionally be followed by one of the charact#rs, or (for completenes%). Such asequence

has two effects; firstly, the chord name is transposed in the same way as its base note would be
transposed, andecondly if the newchord name involves a sharp or a flat, the correct sigmsesl,

with appropriate spacing adjustment. Thus, even without transposition, this notation is a convenient
way of specifying chord names that involve accidentals.

Natural signs are never used on transposed note names. The rules for transposing real notes can yield a
new notewith double sharp or a double flat. When this happens for a chord name, the enharmonic
name is substituted. For example, G is used for F double-sharp.

When a string that involves a transposable chord name appearsh@ader or footer linepnly
transpose heading directives that arearlier in file are applied to it, because the transposiison
performed when the string is read.

345 Musical characters

The backslash character can also be used to include single musical ‘characters’ in textual output.
Typical uses of this are for indicating tempo by printing a note followed by an equals sign and its
metronome marking, or for printing sharps and flats in the names of instruments. To include a note
from the musical font, the following special sequences can be used:
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\ * b\ prints a breve

\ * s\ prints a semibreve
\ *+m\ prints a minim

\ *c\ prints a crotchet

\ *Q\ prints a quaver

\ *q\ prints a semiquaver

Any of the above can include a dot after the note letter to print the dotted form of the note, e.g.
\ *c.\ . The accidental characters are available as follows:

\ *#\ prints a sharp
\ * $\ prints a flat
\ * 0%\ prints a natural

A typical example of a tempo marking which uses this facility might be
"Maestoso\ *c\=60" @ 60 crotchets per minute
which prints as

MaestosoJ =60

Musical characters included rharacter strings with a single asterisk in this way are printed using a
musical font which is 9/10 the nominal size of the surrounding text characters. Thisapprpriate

size for items suclas tempo markings. Thus, if a 10-point text font is being used, a 9-point music font
is used with it.

The music font whichis used to print the actual music being typeset is a 10-point font, and it is
sometimes useful to be able to print musical characters at full size. If two asterisks are present in
escape sequender a musical character, the character is taken from a music font which is the same
size as the text font. Since the default text fonts are the same size as the standard music font, this
gives music characters at the same size as those being set hy PMW

There are a number of ‘characters’ in the music font that do not actually cause any marks to be made
on the page. However, ‘printing’ these characters haseffect of moving the current printing
position, thus affecting the placing of the following characters. The following sequences (which may
also be used with two asterisks) access some of these special characters:

\ *u\ moves up by 0.2 times the font’s size

\ *d\ moves down by 0.2 times the font’s size
\ =\ moves left by 0.33 times the font’s size
\*1\ moves right by 0.55 times the font’s size
\ * <\ moves left by 0.1 times the font’s size

\ * >\ moves right by 0.1 times the font’s size

Thus, for example, in a 9-point music fohtsu\ moves up by 1.8 points. This is half the distance
between stave lines for a 9-point music font.

If more than one ‘escaped sequence’ starting with an asterisk is required in succession, they can all
appear between a singpair of backslashes, for examples #*c\ . However, you cannot mix single
and double asterisks between the same pair of backslashes.

It is possible to prinany single character from the musical font by specifying its decimal character
number preceded by one or two asterisks, between backslashes. A list of the available characters is
given in chapter 48. For example, the sequércéb\ prints a crotchet rest.

34.6 Font changes

Roman, italic, bold and bold-italic fonts are available for all text printed by PMW. By default, these
use the Times series of fonts but can be changed byettient heading directive. In addition, the
user may define up to twelve additional fonts watfont. If any of these is used without being
defined, the roman font is substituted.

The initial font setting at the start of each character string is roman for all text that is not past of
stave$ data. Whin a stave, the default depends on whether text is underlgyoverlay figuredbass,

or other text. For underlay, overlagnd figured bass the default is roman, while for other text it is
italic. These defaults can be changed on a per-stave basis (s@endeelayfont], [overlayfont],
[fbfont], and[textfont] stave directives).
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Within a text string, the following special character sequences are used to change font:

\rm\ change to roman
\it\ change to italic
\bf\ change to bold face
\bi\ change to bold-italic
\sc\ change to small caps
\sy\ change to the Symbol font
\mu\ change to the music font at 0.9 size
\mf\ change to the music font at full size
\x1\ change to the first extra font
\x12\ change to the twelfth extra font
For example:

"\rm\this is roman \it\this is italic \bf\this is bold"

Note that the letters involved are always in lower case. A change of typeface does not persist beyond
the end of the text string in which it appears.

The default of italic for ordinary text within staves is appropriate for dynamic markings suith as
though sometimes a bold-italic type is used for this kind of mark. Tempo markings at the start of
pieces are normally printed in bold face, as in the following example:

"\bf\Adagio"

Changing tosmaLL caps does notin fact change the typeface, nor does it force subsequent lettees to
capitals; it just changes to a smaller font of the same typeface as the current foaffe@hkastsuntil
the next font change.

The relative size of small capsan be set by themallcapsize heading directive, whose gument

should be a number between 0 and 1. The default value is 0.7, because this makes small caps whose
height is equal to the x-height of the normal font in the Times series of fonts, and this is the usual
typographic convention.

34.7 Sizes of text strings

The heading directives that specify page headings and footings allow arbitrary sizes to be given for
those texts.Text within a stave is by default printed using 10-point fonts, but various facitites
provided for changing this.

Underlay overlay, figured bass, and other text each have their own separate default sizes, which are set
up by heading directives. In additidhe user may specify up to eleven additional sizes which can be
requested for any particular item of text. Details are given in section 38.114 and chapter 44.

Whenever the size of a text font is specified, an associated aspect ratio and/or shearing aaigle may
be specified. See chapter 32 for details.

Stave texistrings that are not underlay or overlay can be rotated so that they print at anDetgiks.
are given in chapter 44léxt strings in stave dafaText at the start of a stave can be rotated so as to
print vertically instead of horizontally — see the descriptiofstzve] in section 47.82.

34.8 Kerning

Kerning is the word used to describe the practice of moving certain pairs of letters closer together or
(more rarely) further apart, in order to improve the appearance of text. Compare, for example,
‘Yorkshire’ (kerned) with ‘Yorkshire’ (unkerned).

PMW makes use of the kerning information in fontmetrics fdegomatically This action can be
disabled by including the directivaokerning in the heading of the first movement. To prevent
kerning between a particular pair of characters, a redundant font change can be used. For example,

“\rm\Y\rm\orkshire"
is printed without the o being moved nearer to the Y
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35. Stave 0

The normalstaves of a piece are numbered from 1 to 63. In addition, data for a spEwie)
numbered 0, can be supplied. This stave is by default overprinted on the topmost stave of each system;
the -s stave selection option on the command line does not affect it.

No stave lines, clefs, key signatures or time signatures are printed for stave 0, and any notes that are
specified are treated as ‘invisible’. However, text items are printed.

The intended use of stave 0 is for setting up text items that are to be printed above the topmost stave,
whatever combination of staves is selected for printing from the full score. This saves having to input

the text items with each part. Dummy notes can be supplied to ensure that the text items are
horizontally aligned where they are required. A typical example might be:

[stave 0]

"Allegro"Q+ | [15]Q! | Q "rit." Q | [23]Q! |
"with feeling" Q+ |

[endstave]

Overprinting stavezero on the top stave of each system is the default action of PMW. In fact, the
copyzero heading directivanakes it possible to have copies of stave zero printed over any number of
staves. It is followed by a list of stave numbers, each of which may be optionally followed by a slash
and a dimension. The dimension is a vertical adjustment to the level of stave zero for the given stave.
For example:

copyzero 1 7/10 11/-2

All the staves over which stave zero is to be printed must be specified, including the top stave.
Different versions ofopyzero can be used fodifferent movements; if not given, it is copi&@m the
previous movement.

If a stave over which stave zero is being printeduspended, then stave zero is printed dvemext
following non-suspended stave, if there is one. Howeteahat stave itself is listed in theopyzero
directive, then its spacing parameter is used. In general, if, as a result of suspension or overprinting,
stave zero is requested to be multiply printed at any given level, then the spacing parameter for the
highest numbered stave is used.

Selection of a subset of staves for printing is equivalent to the suspension of all others. Thus the
default setting of

copyzero 1

has the desired effect of printing over individual staves that are extracted as parts. If it is necessary to
adjust the overall level for a particular part, constructions such as the following can be used:

*if stave 9

copyzero 9/4

il
There is also gcopyzero] stave directivewhich takes a dimension as amument, and adjusthe
vertical level of any stave zero material in the current bar when stave zero is printedeatethef the
current stave. For example,

[copyzero 4]
raises the stave zero material in the current bar by 4 points.

It is not necessary for there to be an instance ofttpyzero heading directive specifying the current
stave for[copyzero] to take effect. In the default cajeppyzero] takes effect whenever the stave in
which it appears is the top stave of a system.

When first and second time bar markings are specified in stave zero, and there is aadgest their

height for certain staves, it should be noted that the markings are drawn when the bar in which their
end point is determinetd processedConsequentlyit is that bar in whicHcopyzero] should appear

The same applies to slurs and lines.
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36. Temporarily suspending staves

When a part is silent for a long period of time, it is conventional in full scores to suppress its stave
from the relevant systems. The term ‘suspended’ is used to describe a stave that is not currently being
printed. PMW does not suspend staves automatically, but requires an instruction in the input to tell

to do so (segsuspend] in section 47.86).

Staves can be suspended only if they contain no notes or text items, though other itemsiseh as
and key signature changes may be present. Resumption of printing is automatic, though ther is also
[resume] directive for forcing it to happen.

It is conventional to print all the staves in the first system of a piece, even if some of them contain
only restbars. However, there is a heading directive cadiespend that enables PMW to suspend
individual staves right from the start (see section3§.1

Normally, a stave which is not suspended will be printed right across the system, with rest bars as
appropriate. However, a stave can be tagged witlaméeempty] directive, in which caseompletely

empty bars are not printed at all. This can be useful for printisgja passages, foexample. A
completely emptybar has no data at all specified for it; a bar containing a rest is not a completely
empty bar

When a single part is being printed, suspension normally hasfeot,e§ince multiple rest bars are
packed up into a single bar with a count printed above, and so systems containing only rest bars do
not occur However ifS! is used for rest bars, it prevents the amalgamation of adjacent barsaand

lead to suspendable systems. In these casegsu@end] directive should be skipped (using thd
preprocessing directive) when printing the part.
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37. Drawing facilities

PMW contains a facility for drawing simple shapes, defined by the pseitioned relative tmotes,
bar lines, headings, stave names, or gaps in slurs and slur-like lines. This makes it possible to print
musical notation that is not provided explicitly by PMW

For example, the facility can be used to draw piano pedal markings, boxes round veoties)
brackets betweenotes, and to print unusual markings above or below the stave. It can be used with
headings or footings to rule lines across the page or to print crop marks.

A simple programming language is used to describe drawings. Readers unfamiliar with computer
programming may find this chapter hard going and may prefer to skip it on a first reading.

Before describing the facility in detail, we consider a short example. Suppose there is a requrement
draw a solid black triangle, with its point upwards, 4 points below the stave. The first thing to do is to
define this shape. This is done using dhew heading directive as follows:

draw triangle
3 -4 moveto @ move to apex
-3-6rlineto @ line to bottom left
6 O rlineto @ horizontal line to bottom right
-3 6 rlineto @ line back to apex
fill @ fill it in (solid triangle)
enddraw

This example otdraw defines a drawing called ‘triangle’. The lines betweleaw and enddraw are
drawing instructions in a form which is described below. Whenever the triangle shape is wanted, the
stave directivddraw triangle] is specified before the relevant note. For example:

c'f [draw triangle] g a |
c’-b’- [draw triangle] a’-g’- fg |

Obviously if lots of triangles are required, it would be a good idea to*dgséne to set up a macro
for [draw triangle] to save typing.

The ‘language’ used to describe drawings is based on the notiorstatla This will be familiar to
you if you haveany experience of the computer programming languages Forth or PostScript. For those
readers who are not familiar with stacks, we now explain how they work.

37.1 Stack-based operations

A stack is a means of storing items of data such that the last item which is put on the stafksis the
item to be taken off it. An analogy is often drawn with the storage arrangements for trays in self-
service restaurants, where a pile of trays is on a spring-loaded sufpgd.are added to thetack on

the top, thereby pushing it down; when a new tray is required, it is taken from the top of the stack,
and the remainder of the trays ‘pop up’.

PMW'’s drawing stack contains numbers and references to text strings rather than trays. (Dis€ussion
strings is postponed till section 37.139yhen PMW is obeying a set of drawing instructions, if it
encounters a number in its input, the number is ‘pushed’ onto the top of the stack. Cahsider
following fragment of a drawing program:

32 add

In this example, the first item is the number 3, so the effect of reading it is to put the stack into this
state:
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top of stack ———=

bottom of stack——

The second item is also a number, so after it is read, the stack is as follows:

top of stack ——=

bottom of stack———>

The third item in this fragment is the word ‘add’. This is not a numbet is an operator The
operators used in PMW drawings are based on those found in the PostScript language.

When an operator is encountered, it causes PMW to perform an operation on the numbeavhich
already on the stack. In the case of #de operatoy the two topmost numbers are ‘popped’ off the
stack, addedogethey and the result is pushed back onto the stack. So in this case, after ‘add’ has been
obeyed, the stack is like this:

top of stack ——=

bottom of stack———>

The stack mechanism is very simple, and operates quickly. However, it does make it possible to write
very obscure programs which are hard to understand. Use PMW’s comment facility to help you keep
track of what is going on.

PMW does not clear the drawing stack between one invocatifdr afv] and the next. This provides

one way of passing data between two drawing function calls, and there is no problem if the related
drawing functions are called in the same bar of the same stave, because they will be always obeyed in
the order in which they appear in the input.

However you must not rely on the order in which PMW processes bars and staves, other tian that

n will be processed before bat1 onany particular stave, but not necessarily immediately before it (a
bar on another stave may intervene). Apart from this, the order of processing, and theretoethe

of obeying[draw] directives on several staves, is not defined, and may change between releases of
PMW.

Therefore, ifyou need to pass data between drawing functions in different bars, and use this facility on
more than one stave, the stack cannot be udedr variables(described in section 37.12) must be
used instead.

If an operator is encountered which requires more numbers on the stack than there arespaekent,
underflowis said tooccur PMW generates an error message and abandons its attempt to display or
print the page.

37.2 Drawings with arguments

Whenever a drawing function is called (by fleaw] directive oras part of some other directive), its

name may be preceddry a list of numbers or text strings (see section 37.13), separatsgalcegs.

These are pushed onto the drawing stack immediately before the function is obeyed, and therefore act
as arguments for the function. For example,

heading draw 44 logo

[draw 3 -5.6 thing]
[linegap/draw 8.2 blip]
[slurgap/draw "A"/c annotate]
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There is no explicit facility for default values, but these can be provided by using a mi#bro
arguments to call the drawing function (see section 22.3).

37.3 Arithmetic operators
The following arithmetic operators are provided for use in drawing descriptions:

e add: Add the two top numbers on the stack, leaving the result on the stack.

» div: Divide the second topmost number on the stack by the number on the top sfathke
leaving the result on the stack.

« mul: Multiply the two top numbers on the stack, leaving the result on the stack.
* neg: Negate the topmost number on the stack, leaving the result on the stack.

* sub: Subtractthe topmost number on the stack from the second topmost number, leaving the
result on the stack.

Evaluation of the expression ((3+4)5 + 6)/7 could be coded as follows:

34 add
5 mul
6 add
7 div

37.4 Truth values

The operatordalse andtrue push the values 0 and 1 onto the staelspectively These are the same
values that are returned by the comparison operators, and can be tested by the conditional operators.

37.5 Comparison operators

The following operators operate on the top two values on the stack and leave their result on the stack.
The valuegnust be numbers — if they are not, the result is undefined. Otherwise the result isié& for
and O forfalse

eq test equality

ne test inequality

ge test first greater than or equal to second
gt test first greater than second

le test first less than or equal to second

It test first less than second

For example,
1010 eq
would leave the value 1rge) on the stack, while
2541t
would yield 0 false. The conditional operators can be used to test these values.

37.6 Bitwise and logical operators

The following operators perform bitwise operations on the integer parts of the top two valties on
stack. The result always has a zero fractional part.

and bitwise and
or bitwise or
xor bitwise exclusive or

The not operator performdbitwise negation on the top number on the stack. These bitwise operators
act as logical operators when applied to the results of the comparison operators. For example,

56 ne 137 gtand
leaves 1tfue) on the stack, because 5 is not equal to 6 and 13 is greater than 7.
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37.7 Stack manipulation operators
There are a number of operators which perform manipulations of the numbers on the stack:

» copy: Remove the tomumber from the stack, then duplicate that number of items ostéui
by pushing a second copy of the sequence of items onto the stack. For example, if the stack
contained the numbers 23 and 53, then after

2 copy
it would contain 23, 53, 23, 53.

e dup: Duplicate the numbeon the top of the stack. This is equivalentcapy with an agument
of 1.

« exch: Exchange the two top numbers on the stack.
* pop: Remove the topmost number on the stack, and discard it.

* roll: This operator performs a circular shift of items on the stack. When it is encountered, there
must be three or more items on the stack. The topmost item on the stack is a count of the number
of positions by which items are to be shifted. The second topmost item is the number of items
involved, and there must be at least this many additional items on the stack. PMW first removes
the two control numbers from the stack. Then it shifts the given number of items by the given
amount.

If the amount of shift is positive, each shift consists of removing an element from the top of the
stack, and inserting it below the last element involved in this operation. This is an ‘upwards’ roll
of the stack.

If the amount of shift is negative, each shift consists of removing the lowest element inwolved
the operation, and pushing it onto the top of the stack. This is a ‘downwards’ roll of the stack.

Here is an example of the userofl. After obeying the input
334567913 1roll
the stack will be as follows:

top of stack ———

67
45
91
33

bottom of stack——

The three elements 45, 67, 91 have been rolled upwards one place.

37.8 Coordinate systems

The coordinate system used in PMW drawings is a traditional X-Y system, with all disspec#ted
in points. The initial position of the origin of the coordinates depends on the item with which the
drawing is associated. PMW drawings can be associated with four kinds of item:

(1) They can be associated with a note (or chord) on a stave, or with the end of a baroiieso
follow the [draw] directive. In this case, the origin is on the bottom line of the stave, either at the left-
hand edge of the associated note, or at the bar line.

The left-handedge of a note or chord with a downwards pointing stem is the edge of the stem. This
applies even when a chord has some noteheads moved to the other side of the stem. For breves and
semibreves the behaviour is as if there were a stem.

Noteheads are 6 points wide, so the horizontal coordinate of the centre of a note is 3. Wihateis
the 3s in the triangle example come from.

(2) Drawings can be associated with heads or feet. The origin of the coordinate system is at the left-
hand side, at the level of the next heading or footing line. Seleetlueng directive for more detalils.
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(3) Drawings can be associated with a gap in a line that is defined Iyiritepdirective or with a
slur. For details see tHéinegap] and[slurgap] directives in sections 47.41 and 47.76, respectively

(4) Drawings can be associated with the text that is printed at the start of a stave. The origin of the
coordinate system is at the left-hand side of the page, at the level of the bottom line of the stave. For
details, see thfstave] directive in section 47.82.

37.9 Moving the origin

There is an operator calladanslate which movesthe origin of the coordinate system to the point
specified by the two numbers on the top of the stack, relative to the old origin.

37.10 Graphic operators

PMW follows the PostScript model in the way drawn marks on the page are specified.afidere

operators that set up a description gfadh (i.e. an outline) on the page, and this outline is then either
filled in completely, using théll operator or a line of given thickness is drawn along the path, using
the setlinewidth andstroke operators.

A path may consist of several segments, which may be lines or curves. There can be gagsmith.the
A single path can consist of a number of disconnected segments.

A path definition mustlways start with anoveto operation, in order to establish an initial current
point. Thereafter, a mixture of moving and drawing operators may be specified.

Distances are, as always, expressed in points. @hegubject to the overall magnification in the same
way as other dimensions. They are not, howesebjectto the relative magnification of individual
staves, but there ia variable which contains the magnification of the current stave (whedraiaeng

is associated with a stave), so that adjustments can be made explicitly where required.

Whenever a pair ofoordinates is required to be on the stack, it is always the x-coordinate which must
be pushed first, and the y-coordinate second.

The graphic operators are as follows:
» currentgray: Push onto the stack the current value of the gray setting setgeay below.

» currentlinewidth: Push onto the stack the current value of the line width settingsee
setlinewidth below.

e currentpoint: Push the coordinates of the current point onto the stack. The x-coordinate is
pushed first.

e curveto: This operator draws a Bezier curve. There must be six numbers on the stack when it is
called; they are treated as three pairs of coordinates. The final pair are the end point of the curve,
which starts from the existing current point. The two middle pairs of coordinates give the Bezier
curve control points.

If you are not familiar with Bezier curves, you will need to discover a bit about them before

can fully understand this operator. They are described in many books on computer gkégsizics.
roughly the curve starts out from its starting point towards the first control point, and ends up at
the finishing point coming from the direction of the second control point. The greater the distance
of the control points from the end points, the more the curve goes towards the quoitrtsd
before turning back to the end point. It does not, however, pass through the control points.

» fill: This operator causes the interior of the previously defined path to be completely filled in in
black. The path is then deleted, and a new one can be started.

» fillretain: This command behaves likgl, except that the path is retained and can be agaih.
Seesetgray below for an example.

* lineto: The path is extended by a line segment from the current point to the abgositien
given by the two top items on the stack.

* moveto: If there is no current path, this must be the first graphic operator encountered. It
establishes the initial current point. Otherwise, the path is extended by a moviev(sile)
segment from the current point to the absolute position given by the two top items on the stack.

» rcurveto: This operator acts likeurveto, except that the three pairs of coordinates are talsen
relative to the existing current point.
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« rlineto: This operator acts likéineto, except that the coordinates are taken as relative to the
existing current point.

* rmoveto: This operator acts likenoveto, except that the coordinates are taken as relative to the
existing current point.

» setgray: This operator is used to specifygaay shade for drawn items resulting from the use of
stroke or fill. It does not apply to text. It must be preceded by a number between 0 (black) and 1
(white), for example:

0.5 setgray

In particular, this can be used to fill an area with white and thereby ‘rub out’ any prevaoks
on the page. For example, to blank out an area with white and draw a black line round its edge
one could define the path and then use:

1 setgray fillretain O setgray stroke

If you do something like this on a stave of music, you should invoke the drawitig
[overdraw] rather thar{draw] as that ensures that it is output after everything else osttwe.

» setlinewidth: A single number is required on the stack to specify the width of lines to be drawn
by the stroke operator The default line width is 0.5 points. The value persists from one call of
[draw] to the next.

» show: This operator prints a text string. Details are given in section 37.13.below

» stroke: This operator causes a line to be drawn altreg previously defined path, omitting any
segments that were defined witloveto or rmoveto. Afterwards, the path is deleted, and a new
one can be defined.

37.11 System variables

In order to set up drawings that are positioned according to the following note or chord (for example,
to draw a box around it) it is necessary to have access to some data about it. There are a number of
system variablesvhich provide this, as well as other variable data values. When encountered in a
drawing description, the name of a variable has tifecebf pushing theelevant data value ontibe

stack.

The system variables are listed below. Those that relate to notes should be used only when the drawing
function is called immediately before a note, and those that relate to staves and systems shmld not
used in drawings that are called as headings or footings.

» accleft: The distance from the left-hand edge of the leftmost notehead to the left-hand edge of
the accidental which is furthest to the left. This is given as a positiwraber If there are no
accidentals, the value given is zero.

e barnumber: When used in aar this contains the bar number; when used at the start of a
system, it contains the number of the first bar in the system. If used in headings or footings, it
contains zero.

» gaptype: Contains +1 or -1 when a drawing function is being obeyed as part[bhemap]
directive; the value is positive for a line above the stave, and negative for a line below the stave.
Otherwise the variable contains zero.

* headbottom: The y-coordinate of the bottom of the notehead; if the drawing function preeedes
chord, this refers to the lowest notehead.

* headleft: For a chord with a downwards stem in which there is a notehead on the ‘wrong’ side of
the stem, the width of this notehead is given as a positive number; otherwise zero is given.

* headright: The width of the notehead; for a chord with an upwards pointing stem in which there
is a notehead on the ‘wrong’ side of the stem, twice the notehead width is given.

* headtop: The y-coordinate of the top of the notehead; if the drawing function precedesrd,
this refers to the highest notehead.

» leftbarx: The x-coordinate of the previous bar line, except in the first bar of a system, in which
case it is the x-coordinate of a point slightly to the left of the first note in the bar
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« linebottom: This gives a value of 2 points (scaled to the stave size) if the bottom of the lowest
notehead is on a stave (or ledger) line (i.e. the notehead itself is positioned in a Gihacejse
it gives zero.

* linegapx andlinegapy: When a drawing is being obeyed as part of[tineegap] directive, these
variables contaithe position of the start of the next part of the line. Otherwise they contain zero.

« lindlength: This variable contains the current line length, as set bylitndength heading
directive.

* linetop: This gives a value of 2 points (scaled to the stave size) if the top of the highest notehead
is on a stavdor ledger) line (i.e. the notehead itself is positioned in a space); otherwise it gives
zero.

* magnification: The value of the magnification setting.

e originx andoriginy: These variables are for use when more than one note position is participat-
ing in a drawing. They place on the stack #i¥solutex-coordinate and y-coordinate of ttexal
coordinate system’s origin, respectively

This makest possible to leave absolute coordinate values in user variables or on the dtaek at
end of a call todraw]. A subsequenfdraw] program can relate these values to its own local
coordinate system by its own useaofginx and/ororiginy. An example of this is given below

The variableorigin is equivalent tooriginx. It is provided for compatibility withprevious
versions of PMW when only the x-coordinate origin was available. It should not be used in new
input files.

» pagelength: This variable contains the current page length, as set byadbedength heading
directive.

e pagenumber: The current page number

» stavesize: The relative magnification for the current stave, as specified bgtdlesize heading
directive.

» stavespace: The current stave spacing for the current stave, that is, the vertical dibeneEn
this stave and the next one.

« dtavestart: The x-coordinate of the left-hand end of the current system, relative to the current
origin.

« stembottom: The y-coordinate of the bottom of the stem of the note or chord. If there is no stem,
or if the stem points upwards, this gives the same valheaabottom.

« stemtop: The y-coordinate of the top of the stem of the note or chord. If there is no stem, or if
the stem points downwards, this gives the same valheaalsop.

« systemdepth: The distance from the bottom of the top stave of the current system to the bottom
of the bottom stave.

* topleft: The coordinates of the position at which PMW starts writing on a page, relative to the
current origin.This is normally one inch down from the top of the paper, and indecttding
to the sheet width and line length. This operator can be usednaitslate to movethe origin to
a fixed point on the page in order to draw such things as crop marks.

37.12 User variables

Up to 20 user variables are available for use in drawing functions. These variabtgebaian that
they are shared between all drawing functions. When you want to pass values from one drawing
function call to another, using a variable is often more convenient than leaving data on the stack.

The name®f the variables are chosen by the user, but they must not be the same as any of the built-in
variables or operators. To set a value into a variable, the following construction is used:

/< name> < value> def

The appearancef / indicates that the name of the variable is required, rather than its value. For
example, to put the value 10 into a variable cadled:

/abc 10 def
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Once avariable has been defined, its value is retrieved by simply quoting its name; this taises
value to be copied onto the stack.

A variables namemust be defined (that is, appear with a slash) before its value is used. If a variable
is set in one drawing function and used in angthes definition of the one in which it is sebust

come first in the PMW input file. This is not always possible. For example, when the defining function
calls the other function, the called function must come first. In suchse, a dummy drawing function
which is never obeyed can be used just for the purpose of defining user variable names to PMW

37.13 Text stringsin drawings

Text strings can berinted from within the drawing mechanism. The appearance of a striggotes

inside a drawing definition or as angament to a drawing function causas item representing the

string to be pushed onto the stack. Such an item can be copied or moved around the stack in the
normal way but the only operation that can be carried out on it issih@v operation, whichcauses

the string to be printed at the current point. For example,

draw string
0 -12 moveto "text" show
enddraw

The string may contain font changes and other escape sequences. The default font is roman. In
addition, it may be followed by the following options:

/box enclose the string in a rectangular box

Ic centre the string at the current point

le align the end of the string with the current point
Iring enclose the string in a ring (circular if a short string)

/rot<  n> rotate the string by > degrees
/s< n> print the string at sizer

where the string sizes are defined by thesizes directive in the normalvay. For a discussioof
rotated text, see chapter 44.

When the string is centred or end-aligned, the printing of the string does not change thepaintent
in the other case, the current point is moved to the end of the string. A line may bebedgren
printing a string and continued afterwards.

As an example of the use of the text facility, consider music printed in the sixteenth and seventeenth
century style where, instead of using ties that cross bar lines, augmentation dots without notes are
printed on the far side of the bar lines.

*define bd() [notes off draw dot] &&1-; [notes on]

draw dot
0 headbottom 2 linebottom sub add moveto
"\mf\?" show

enddraw

time 2/4
[stave 1 treble 1]
ra | &bd(a) r-g |

In this example, the macrbd (‘bar dot’) is defined, in order to shorten the input for each dot. Its
argument is the note pitch for which a dot is required. The input could be shortened even liyrther
including the previous note and the bar line inside the macro expansion.

The ‘tied’ note is not actually printed because of the uspnhoffes off] but its pitch is available t¢he
drawing function, which uses it to print a dot character from the music font at the appropriatslevel
the stave.

37.14 String operators

The cvs operator converts a number to a string, typically so that it can be printed. There nwst be
arguments on the stack: the number to be converted, and an empty string which providesta place
store the converteciumber The string may be followed by any of the usual string options. For
example, to print the current barnumber at text size 2, centred at the current position:
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barnumber "'/c/s2 cvs show

The two aguments are removed from the stack and the string containing a representation of the
number is then pushed back.

The operatostringwidth replaces a string on the stack with the horizontal and vertical distances by
which the current point would move if the string were printed. Note that the second valaethe
height of the stringand in most cases is zero. There is an example of the ugeirmgwidth in the
section on looping operators below

The operatofontsize replaces a string on the stack with the font size associated with it.

37.15 Drawing subroutines

One drawing program can be called as a subroutine from within another by means drfathe
operator The drawing stack and the current graphics state (current position and current path) are
passed over to the called routine. For example, to draw two crosses below the stave on eithexr side
notes position:

draw cross
-4 0 rmoveto 8 O rlineto
-4 -4 rmoveto 0O 8 rlineto
stroke

enddraw

draw crosses
-10 -6 moveto draw cross
10 -6 moveto draw cross
enddraw

[stave 1 treble 1]
[draw crosses] g

The subroutine must be defined before the definition of any drawing functions in whichaiteid.
Subroutines cannot be called recursively (i.e. it is not possible to call a routine from within itself).

37.16 Blocks

A blockis aportion of a drawing function enclosed in curly brackets. It is used by the condiogal
looping operators. When llock is encountered during drawing, its contents are not obeyed immedi-
ately Instead, a reference to them is placed on the stack, for use by a subsgmuetdr Blocks can

be nested inside each other

37.17 Conditional operators

The operatorif is used to obey a portion of the drawing function conditionally. It uses théwop
items onthe stack. The first must be rmimbey and the second a reference to a block. Both are
removed from the stack, and if the value of the number is zero, nothing else happens. Ottierwise,
contents of the block are obeyed. For example, to print the bar number if it is greater than 5:

barnumber 5 gt { barnumber " cvs show } if

The bar number and then the number 5 are pushed on the stack; the comparison gipeeitores
them with 1 if the barnumber is greater than 5, or O otherwise. Then a referencebtocthés pushed
onto the stack and thé operator causes it to be obeyed if the number is non-zero.

The ifelse operator is similar tof, except that it require two blocks on the stack. The first is obéyed
the condition is true, the second if it is false.

37.18 Looping operators

The repeat operator expects a number and a block on the stack. It removes them, and then obeys the
block that number of times. If the number has a fractional part, it is ignored. For example, to print a
row of asterisks from the start of the bar to just before the current note or bar line, the following
function could be used:
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draw astline
leftbarx -15 moveto
leftbarx neg "*" stringwidth pop div
0.5 add { "*" show } repeat
enddraw

Adding 0.5 ensures that the count is rounded to the nearest integer

The loop operator expects only a block on the stack, and it obeys it repeatedly urdditheperator
is encounteredTo guard against accidents, a limit of 1,000 times round the loop is impasether
way of printing the asterisks is

draw astline

leftbarx -15 moveto

{"" show currentpoint pop 0 ge {exit} if } loop
enddraw

The exit operator caralso be used to stoprapeat loop prematurelylf encountered outside a loop,
causes an exit from the current drawing function.

37.19 Drawing in headings and footings

Drawing functions can be obeyed in headings and footings. For example, crop marks and borders on

titte pages can be drawn lifis method. For details, see the description ofe&ding directive in
section 38.45.

37.20 Drawing at stave starts

Drawing functions can be obeyed at the start of a stave, as well as, or instead of printing text. For

details see the description of tfseave] directive in section 47.82.

37.21 Testing drawing code

When adrawing does not turn out the way you expect it to, it can sometimes be difficult to track
down exactly what is wrong. Being able to examine the contents of the stack at particular points is

sometimes helpful. The operatpstack causes the&ontents of the stack to be written to gtandard
error stream.

37.22 Example of use of system variables

This example illustrates the use of the variables which comiteirdimensions of the note thiailows
the [draw] directive.

draw box
-2 headleft sub accleft sub stembottom 1.3 sub moveto
stemtop stembottom sub 2.6 add dup O exch rlineto
headleft headright add accleft add 4 add dup O rlineto exch
0 exch neg rlineto
neg O rlineto
stroke

enddraw

draw bracket
-2 headleft sub accleft sub headbottom linebottom add moveto
-2 O rlineto
-4 headleft sub accleft sub headtop linetop sub lineto
2 O rlineto
stroke
enddraw

[stave 1 treble 1]

[draw box] $a [draw box] ' [draw box] (fg)

[space 10] [draw box] (f'g’)

[space 6] [draw bracket] (#fc’) [draw bracket] (g#d’)
[endstave]
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The definitions look a bit daunting at first sight, but are difiicult to understand when broken down
into their constituent parts. If you find the explanation hard to follow, try using pencil and paper to
keep track of the values as they are pushed onto and popip#ek stack. This is also a good way of
developing your own drawings.

We consider first the ‘box’ drawing, which encloses the following note or chord in a rectangular box.
The first line establishes the start of the drawing path at the bottom left-hand corner of the box:
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-2 headleft sub accleft sub stembottom 1.3 sub moveto

It starts by pushing the value -2 onto the stack, then subtracting from ftetiokeft and accleft
variables. Thisgives a value for the x-coordinate which is two points to the left of the leftmost
accidental, taking into account any notehead which is positioned to the left of the stem. The y-
coordinate iscomputed as the value of tkeembottom variable less 1.3 points. Theoveto operator

then establishes the start of the drawing path, using the two coordinate values that are on the stack,
and leaving the stack empty

The second line of the drawing instructions,
stemtop stembottom sub 2.6 add dup 0 exch rlineto

computes the length of the vertical sides of the rectangle. It does this by subtracting the value of
stembottom from the value otemtop and thenadding 2.6 to the result. This is to allow 1.3 points of
clear space at thop and the bottom. As this value is going to be needed twice, once for each side,
the dup operator is called to duplicate itoTraw the left-handertical, a relative x-coordinatef zero

is pushedon the stack, and thesxch is used to get the coordinates in the correct order on the stack
before callingrlineto.

The currentpoint is now at the top left-hand corner of the rectangle, and the stack cotitains
duplicated value of the vertical sides’ length. The third line,

headleft headright add accleft add 4 add dup O rlineto exch

does a computation for the rectangle’s width, which is computed as the sum of the contents of the
headleft, headright, andaccleft variables, pludour (allowing two points clear on either side). Once
again,dup is used to leave a copy of the value on the stack, and this time eeladiree y-coordinate

is used, in order to draw a horizontal line. The two remembered lengths that are left on the stack are
now exchanged, so that the vertical length becomes the topmost value.

The remaining lines use these stacked values to complete the rectangle:

0 exch neg rlineto
neg O rlineto
stroke

The first line pushes a zero relative x-coordinate, ensures that the order on the stack is correct by
means ofexch (bringing thevertical side length to the top), and negates the y-coordinate sthéhat
line is drawn downwards.

The second line negates the one remaining value on the stack, which is the width of the rectangle,
pushes azero relative y-coordinate, and draws the final horizontal line to the left. Fisalbke
causes a line to be drawn along the path which has just been defined.

The ‘bracket’drawing draws a left-hand bracket whose size is adjusted for the notes of a chord, and
which also takes into account the position of the noteheads on stave lines or in spaces.

-2 headleft sub accleft sub headbottom linebottom add moveto
-2 O rlineto
-4 headleft sub accleft sub headtop linetop sub lineto

2 O rlineto

stroke

The first line computes the position of the start of the path, which is the right-hand end of the bottom
‘jog’. The x-coordinate is 2 points to the left of the left-most accidental, while the y-coordinate is the

72 Drawing facilities



bottom of the lowest notehead if this position is not on a stave line (in whicHicesettom is zero)
or two points above if it is.

The second line draws the lower horizontal ‘jog’ to the left as a relative line. The third line computes
the absolute coordinates of the top left-haodner taking into account whether the toptehead is on

a line or not. An alternative to this would have been to save the initial x-coordinate on the stack
instead ofrecomputing it from scratch. Finallghe top ‘jog’ is drawn to the right, and the path is
stroked.

37.23 Example of inter-note drawing
This example illustrates the use of threéginx variable for connecting up two different notes:

draw save
headbottom originx
enddraw

draw connect
originx sub 3 add dup 3 add 2 div
3 1 roll exch 2 sub moveto
-12 lineto
3 headbottom 2 sub lineto
stroke
enddraw

[stave 1 treble 1]

b [draw save] e c’-g-a-b-
[draw connect] a g |
[endstave]

The ‘save’ drawing doesn’t actually do any drawing at all. It simply saves on the stack the coordinate
of the bottom of the next note, and the absolute coordinate of its left-hand edge. Using the stack to
pass data between two drawing functions is a simple method that works well when both functions are
called in the same bar on the same stave. An alternative methodige toser variables (seection

37.12); this must be used if the drawing functions appear on sadiffierent staves and the related
functions are not called in the same.bar

The first thing the ‘connect’ drawing program does is to ptssbrigin onto the stack, and subtract it
from the saved origin. The result of this computation is the x-coordinate of the first note (the one
immediately following[draw save]), relative to the current local coordinate system, which is, of
course, based on the note followifdyaw connect].

A value of 3 is added to this, giving the horizontal position of the middle of the first noteduhe
operator savea copy of this value on the stack for later use, while another 3 is added to the top value,
giving the coordinate of the right-hand edge of the first note.

The next bit of computation is to find the mid-point between the two notes. The left-hand edge of the
second note has an x-coordinate of zero in the local coordinate system, so simply dividing the
coordinate of the right-hand edge of the first noteZbgives us the mid-point. There are nolwee

values on the stack:

the x-coordinate of the halfway point
the x-coordinate of the mid-point of the first note
the y-coordinate of the bottom of the first note

The operation ‘3 Yoll' changes this to

the x-coordinate of the mid-point of the first note
the y-coordinate of the bottom of the first note
the x-coordinate of the halfway point

and the subsequeatch changes it to
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the y-coordinate of the bottom of the first note
the x-coordinate of the mid-point of the first note
the x-coordinate of the halfway point

A value of 2 is subtracted from the y-coordinate of the first note, anthtiveto operator is called to
start thedrawing path, which therefore begins two points below the first note, and halfway along its
notehead. Now only the x-coordinate of the halfway point between the two notes remainsstackhe

The operation’-12 lineto’ draws a line from the initial position to the halfway point, twelveints
below the bottom of the stave. The stack is now emptye final lines of the drawing program

continue the path to a position two points below the end note, and at the mid-point of its notehead, and
then cause it to be stroked.

74 Drawing facilities



38. Heading directives

The informationgiven in the heading section of the input to PMW is in the formeaiding diectives
Each takes the form of a keyword, and some of them must be followed by numerical odater
Each keyword may appear on a new line, but this is not necessary

In general, they may appear in any order, but there are some obvious cases where tmattecker

For examplea multiplicative change to the note spacing must follow a setting of absolute values, the
definition of a drawing or macro must precede its use, and a stave selection must precede any tests
based on which staves are selected.

A number of heading directives are followed by a list of numbers. In all cases, such numbers can be
separated by commas or spaces, or commas and spaces, except when such a list is continued onto a
subsequent input line, when the final number on the first line must be terminated by a comma.

The heading section is terminated by the first square bracket character in the file (excluding any in text
strings or comments).

None of the heading information is mandatory, as there are default values for all the parameters; the
heading section of the file may be completely empty

Most of the heading directives may appear at the start of a new movement as well as at the start of the
input; a few may only appear at the very start of the file. See chapter 24 for details.

The heading directives are described in this chapter in alphabetdat Those that are restricted
appearing athe start of a PMW file only are marked with an asterisk. The remainder magpplsar

at the start of a new movement within a PMW file. Those directives that are marked with a dipgger (
set values which are reset at the start of a new movement. Tdatsedf the othersontinue into
subsequent movements.

38.1 Accadjusts

Accidentals arenormally printed about four points to the left of the notes to which they apply (the
exact distance depends on the accidental). adeadjusts directive can be used to vatkis position-

ing, on a note-type basis. It does raffiect the spacing of the notes themselves, simply having the
effect of moving the accidentals right or left. The directive is followed by up to eight numbers, which
apply to each othe eight note types, starting with breves. The numbers can be positive (minee to
right, i.e. nearer the note) or negative (move to the left, i.e. further from the note). For example,

accadjusts 1.8
has the effect of moving any accidental which precedes a breve 1.8 points to the right.

38.2 Accspacing

The accspacing directive must be followed by five numbers. These give the printing widths of the
accidental characters in the order double sharp, flat, double flat, natural, and sharp. The default values
are equivalent to

accspacing 5.254.58.04.25 5.0
It should not be necessary to change these widths unless a non-standard music font is being used.

38.3 Bar

This directive must be followed by maumber and it causes the numbering of bars to begin from a
number other than one. This facility is useful for printing parts of pieces, or continuing a bar number
sequence through several movements.

38.4 Barcount

By default,PMW allocates its internal tables in such a way as to make room for 500 bars of music per
stave per movement. If the music in any movement is longer than thisatbeunt directive mustbe

used to increase the size of these tables. Its parameter is the maximum number of bars in the current
and subsequent movements.
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38.5 Barlinesize

When a a system contains stavediffering sizes (as set byavesizes) it is usually the case thaiar

lines are split where the stave size changes, so the use of barlinefefglithicknessedor the
different stavedooks reasonable. To cope with the rare case when barlines must cover staves of
different sizes, thdarlinesize directive exists, because PMW cannot decide for itself whatsibe

should be — the default use of different sizes leads to jagged joins.

Barlinesize takes a single number which specifies the relative size of bar line to be used throughout. A
value of zero requests the default action of using different sizes. The directive

barlinesize 1

requests that full size barlines be used throughout; they will look somewhat fat on any staves whose
size is less than 1.

38.6 Barlinespace

This directive allows control over the amount of space left after bar lines. It must be followed by a
single dimensionwhich may be preceded by a plus or a minus sign, indicating a change to the
existing value. If neither of these is present, the number specifies an absolute value.

The default is related to the space following a minim, with a minimum of 3 points. Howe\ar, if
explicit space is specified, no minimum is enforced. A value of zero may be gitbis is useful
when printing a piece with no bar lines, where ‘invisilbiar lines’ can be used to tell PMWhere
lines can be broken, but no space must be inserted.

Any value set bybarlinespace persists over movement changes. The default value can be reset by
following the directive with an asterisk.

38.7 Barlinestyle

This directive specifies the way in which bar lines are to be printed on all staves. It takes a numerical
parameterwith a value in the range 0-5. There is alsibar linestyle] stave directive which sets the
style separately for an individual stave. The styles are as follows:

» StyleO is the normal style, using solid bar lines.
e Style1 prints with dashed bar lines.

» Styles2 and 3 cause solid or dashed bar lines (respectively) to be tetwrenstaves only; if
the bar line is broken at a stave where either of these styles applies, nothing gbriteid.
These styles work only when the stave spacing is 32 points or greater (which is normally the
case).

» Style4 causes a half-height bar line to be printed in the middle of the stave. It impliediaebar
break at any stave where it is used.

» Style5 causes two very short stub lines to be drawn, above and below the stave. It aripdies
line break at any stave where it is used.

Specifying adouble bar by inputting| overrides thestave or movement bar line style, whichn
also be overridden by inputting a digit immediately after the vertical bar character. The following
example shows the six available styles:

5>

B T
styleq stylel style2 style 3 style 4 style5
H H |

D

Note that thebreakbarlines directive can be used to specify breaks in bar lines at particular staves
when style 0 or 1 is used, and an individual bar line may be broken by[bseafybarline].
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38.8 Barnumberlevel

The heading directivdoarnumberlevel is provided to adjust the level of all the bar numbersain
piece. It must be followed by a plus or a minus sign and a dimension. For example,

barnumberlevel +4
prints all bar numbers four points higher up the page than they would otherwise have been.

38.9 Barnumbers
This directive specifies that the bars of the piece are to be numbered. Sedifézednt options are
available, the general form of the directive being

barnumbers < enclosure < intervab < fontsizee < fontname

The first parameter, which is optional, must be one of the words ‘boxed’ or ‘ringed’. These specify
that barnumbers are to printed inside rectangular boxes, or roughly circular rings, respeltively
neither word is given, the numbers are printed without any special identification.

The second parameter must be present, and is either the word ‘linewwniger If ‘line’ is given, it
causes a bar number to be printed over the first bar of every line of music except theafinstniber
is given, it specifies the interval between bar numbers. Thus, for example,

barnumbers boxed 10
causes a bar number, enclosed in a box, to be printed every 10 bars.

The third parameter is optional; it specifies the size of the font in which the numbers are printed. The
default size is 10 points. For example,

barnumbers line 8.5
numbers the bars at the start of each system, using a font of size 8.5 points.

The final parameter, which is optional, specifies the font (typeface) for printing the bar numbers. The
default is roman, but any of the standard font names can be used. For example,

barnumbers 5 9/1.1 italic
prints bar numbers every 5 bars in a 9-point italic font, horizontally stretched by 1.1.

The automatic bar numbering that is set up by this heading directive can be overriddsfividual
bars by means of the stave directjfisarnumber], which is described in section 47.9.

In certain circumstances it may be necessary to prevent a bar in the middle of the piece from being
counted, forexample, when using an ‘invisible bar line’ to make PMW split a bar over two lines on
the page. There is a stave directjmecount] to request this. If a piece starts with an incomplete bar
PMW counts it for the purposes of bar numbering, unless it containgndoeunt] stave directive,

which should therefore normally be used in ‘upbeat’ bars.

38.10 Beamendrests

This directive, which has no parameters, requests PMW to include rests at the ends of beams within
the beams. For details, see section 42.3.

38.11 Beamflaglength

The lengthof short, straight note flags that are used with beams (e.g. for a semiquaver beamed to a
dotted quaver) can be set by this directive. The default is 5 points; it scales with the rsfavee
magnification.

38.12 Beamthickness

This directivetakes a single dimension as its parameter; it sets the thickness of the lines drawn for
beaming notedogether The default thickness is 1.8 points. On some printers and at some magnifi-
cations abetter efiect canbe obtained by changing the thickness (normally by makisgdller). The
thickness should not be set greater than 2.5 points, as otherwise beams will not be correctly printed.

Heading diectives 77



38.13 Bottommar gin and topmargin

The bottommargin and topmargin directives make it possibleo reserve white space at the top or
bottom of a page, provided that there is room on the page to do this after the systems have been fitted
onto it. Effectively, these directives give some additional control over the vertical justification action
described in the section 38.49 below, once the pagination of a piece is determined.

The parametefor each of these directives is a dimension. They set default values for the vertical
maugins for each page. For example,

topmargin 20
bottommargin 5

The values can be changed for an individual page by means pbpimear gin] and [bottommargin]
directives. Thedefault values for the mgins arezero for the bottom margin and 10 points for the
margin.

The usemade of the supplied values depends on the justification mode for the page. The phrase ‘the
contents of the page’ below excludes any text that is defined as a footing or as a page beading,
includes start-of-piece headings.

* If the justify mode is‘top’ only, thenthe contents of the page are moved down by the top
maugin, provided there is enough room on the page to do this. If not, the contentspafgthare
moved down as far as possible. The bottom margin value is ignored.

» If the justify mode is ‘bottom’ only, then the contents of the page are moved up by the bottom
maugin, provided there is enough room on the page to do this. If not, the contents of thergpage
moved up as far as possible. The top margin value is ignored.

» If the justify mode is both ‘top’ and ‘bottom’ then the amount of space available for spreading
the systems vertically is decreased by the sum of the top margin and the battgm and the
contents of the page are moved down by the top margin, provided there is enough spreading
space availablelf there is insuicient spreadingspace, it is dividegro rata between the top
maigin and the bottom margin, the systems are not spread at all, and the contents of #ve page
moved down by the adjusted top margin value.

» If the justify mode is neither ‘top’ nor ‘bottom’ then both values are ignored.

The effect of using these directives is to allow more of the page to be used when necessary, but to
keep the systems nearer the centre of the page when there is a lot of space left over

38.14 Brace and Bracket

These two directives specify which staves in the system are to be joined by brackets and/or braces. A
bracket istraditionally used for groups of independent instruments or voices, while a bnaseiged

for pairs of staves that apply to a single instrument, frequently a keyboard. (See alsmlinacket

directive, which specifies another kind of bracket.)

Each of these directives must be followed by a list of pairs of stave numbers, the members of each
pair being separated by a minus sign, with the pairs themselves separated by spaces and/or commas.
For example,

bracket 1-4,5-7
brace 8-9

specifies that staves 1-4 abd 7 are to be joined by brackets, while staves 8 and 9 are joir
by a brace. In addition to these marks, the entire system is by default joined by aventigkd line at
the left-hand side. (See thein andjoindotted directives for ways of changing this.)

Occasionally a bracket is required for a single stave within a system; this may be spectigthdpy
just one stave number. The effect can also occur if all but one of a bracketed group of staves is
suspended. By contrast, a brace is never printed for just one stave.

If only a single stave is selected for printing, for example, when a part is being extracted fishm a
score, these directives are ignored; no marks precede the clef on a single stave in this case.

The default action of PMW is to join all the staves with a single bracket. If no brackets dfrahy
are required, it is necessary to suppress this by includbrgcket directive with no parameters.
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38.15 Bracestyle

The default brace shape curves a lot at the ends and almost touches the staves. An alternate form
which does not curve so much at the ends can be selected by specifying

bracestyle 1

38.16 Breakbarlines

By default, PMW draws bar lines through all the staves of a system without a bféak.
breakbarlines directive specifies after which staves there is to be a break in the bar linss. It
followed by a list of stave numbers. For example,

breakbarlines 36 8

specifies that there is to be a vertical break in the bar lines after staves 3, 6 Bnd Bumbers
separated by a minus sign can be used to specify breaks for a sequence of staves. For example,

breakbarlines 1-4

Breakbarlines can also appear with no numbers after it at all; in this case there is a breakvefter
stave.

If breakbarlines is specified at the start of a new movement, it must list all the staves at which a
break is required. If it is not given, breaks carry over from the previous movement.

The stave directivegbreakbarling] and [unbreakbarling] can be used to override the setting for
individual barlines on a given stave.

38.17 Breakbarlinesx

The breakbarlinesx directive acts exactly abreakbarlines, except that the final bar line @ach
system on the page mot broken, but is drawn solid right through the system.

38.18 Breveledgerextra

This directivespecifies the number of points of extra length that ledger lines for breves have at either
end. The default value is 2.3.

38.19 Breverests

By default, PMW prints a semibreve rest sign for a compbetes rest, whatever the timggnature.
This heading directive changes its behaviour so ttatnotation used for a whole bar rest depems
the number of crotchets in the bar:

» If there are 8 crotchets (4/2 or 2/1 ®C2etc.) then a breve rest sign is used.

» If there are 12 crotchets (6/2 or 12/4 e8/2 etc.) then a dotted breve rest sign is used.
» If there are 6 crotchets (3/2 0r324 etc.) then a dotted semibreve rest sign is used.

» Otherwisea semibreve rest is used.

38.20 Caesurastyle

The default caesura ‘charactés two slanting lines through the top line of the stave. Tdiigctive
can be used to specify an alternative. It is followed by one of the following numbers:

0 default style
1 one slanting line only

38.21 Check
This directive, which has no parameters, can be used to override an occurremmghenk in a

previous movement.
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38.22 Checkdoubléebars

This directive, which has no parameters, can be used to override an occafranckeckdoublebars
in a previous movement.

38.23 Clefsize

By default,new clefs that appear in the middle of lines of music are printed at the same size as clefs
at the left-hand side. This directive is used to specify a different relative size for such clefs. For
example,

Clefsize 0.7
specifies that such intermediate clefs are to be printed at 0.7 times the normal size.

38.24 Clefstyle

Some early editions usg; for the F-clefs andf for the C-clefs. Theclefstyle directive makes it
possible to reproduce this usage. It takes a single numerical argument, with the following values:

0 all modern clefs

1 old-fashioned- clefs

2 old-fashionedC clefs

3 old-fashioned= and C clefs

The @ graphic iswider than the moderf): shape. Printing has been arranged so that two dots appear
in the same place in both cases. This means that the old-fashioned clef extends further tahiwe left
the modern one, and with PMW's default settings, it runs into stave joining lines and brackets.
Therefore, when using old-fashioned F clefs, stetlinespacing directive should be used to insett

least 2 points of space before the clefs.

38.25 Clefwidths

When itis laying out a system, PMW inspects the clefs of all the staves, and positions the key
signature immediately to the right of the widest clef. When the clefs change between systns, it
happen that the key signatures do not all line up vertically on the page, and some people want that to
happen. Unfortunately, it is not easy to arrange for PMW to do this automatically, because it does the
layout in a singlepass through the input, and so does not know what clef arrangemeaiseae.
However the clefwidths directive is provided to enable this to be denanually Clefwidths specifies

the widths to be used for each type of clef when computing where to put key signaturdsedtnes

is followed by up to five numbers, which specify the widths of the G-clef, F-clef, C-clef, H-clef, and

no clef, respectively. The default settings are equivalent to

clefwidths 13 16 15 150

The values given must be whole numbers (no fractions are allowed). For example, in a piece which
has treble and bass clefs in some systems and only treble clefs in others, a setting such as

clefwidths 16 16
would ensure that all the key signatures line up.

38.26 Copyzero

This directivemakes it possible to have copies of stave zero printed over any number of staves. It is
followed by a list of stave numbers, each of which may be optionally followed by a slash and a
dimension. Details of the use cdpyzero are given in chapter 3%tave 0.

38.27 Cuegracesize

This directive, which takes a single number apasameterspecifies the font size to be used when
printing grace notes in bars containing cue notes. Sejeubedirective for further details.

38.28 Cuesize

This directive, which takes a single number apasameterspecifies the font size to be used when
printing cue notes. See tleue] directive for further details.
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38.29 Dotspacefactor
This directivespecifies the factor by which the horizontal space after a dotted note is extended. The
default value is 1.2. If, for example,

dotspacefactor 1.5

is specified, then the amount of space which follows a dotted note is 1.5 times the amount that would
follow an undotted note of the same type. (Of course, when several staves are involved, the asalue is
minimum, as the notes on the other staves may cause additional spacing.)

When a note is double-dotted, half as much space again is added. Thus in the default case a double-
dotted note occupies 1.3 times the space of an undotted note.

38.30 Doublenotes
This directive, which applies to the current movementy, causes the length of each note lde
doubled. It also affects time signatures as follows:

e CandA are turned int?2*C and 2*A, that is, they are printed as before, but the bar length is
doubled.

» Othertime signatures are changed by halving the denomjnatdessthe denominator is 1, in
which case the numerator is doubled instead.

For example, 4/4 becomes 4/2, but 4/1 becomes 8/1. Sebahlsnotes.

38.31 Draw

The draw directive is used for defining simple drawn shapes that are to be printed with music on
staves. A full description of this facility is given in chapter 37.

38.32 Endlinesluradjust and endlinetieadjust

When a slur or a tie is continued onto the next line, the first part is normally drawn right up to
the endof the first line. Some editors prefer it to stop a little short of tmsilinesuradjust and
endlinetieadjust specify a dimension thas added to the right-hand end of such slurs &ed,
respectively Normally the value given is a small negative dimension. The value for tieapisies to
glissandos.

38.33 Endlineslurstyle and endlinetiestyle

Each part of a continued slur or tie is normally drawn as a completetlsatris, with both ends
tapering to a point, which is the most commonly found style. Some editors, however, prefer each
portion to have the appearance of half a normal Bndlinesurstyle and endlinetiestyle specify this
behaviour when style 1 is selected. The default is style O.

38.34 Extenderlevel

The vertical level of extender lines which are drawn when the last syllable of an underadrtaid

word extendsover several notes can be altered by this directive, which takes a positive or negative
number as its parameter. This specifies a number of points, positive numbers moving tbp, |
negative oneslown. Extender lines are output by printing underscore characters, and the default level
is just below the baseline of the text. Specifying

extenderlevel 1

moves the extender linegp to near the baseline, whiledar values can based to place themearer
the middle of the text letters.

38.35 Fbsize

By default, text which is specified as being part of a figured bass is printed at the sameosisr as
textual items(10 points). This directive enablesdédferent point size to be chosen for thgured bass
font. For example,

fbsize 8.2
Individual figured bass text strings may have an explicit size specified (see chapter 44).
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38.36 Footing

This directive has the same parameterdemling, and they have the same meaning. Besding
below for a full descriptionFooting sets up text to be printed at the foot of the first page, daty
example

footing "Copyright \c) 1992 J.S. Bach"

Note the use of the escape sequérte to obtain a copyright symbol. If a type size parameter is not
given, 8-point type is used.

Several footing lines may be specified. They are printed below the bottom of the papeciéied by

the pagelength directive, thefirst one being 20 points below. This is an absolute distance that does not
change if the magnification is altered. However, the distance between footings and the sizes of fonts
used are subject to magnification.

As is the case with headings, if the left-hand part of a footing (the text before ttHe dhatacter) is
longer than the line length, it is split up in&s many lines asecessaryand all but the last arilly
justified.

As the first footing line on a page is always at the same fixed vertical position, the drawing (asility
described foheading) canbe used for drawing fixed marks on the page. For example, crop marks and
borders on title pages can be drawn by this method.

Setting any footing line for a new movement automatically cancels all the footings that wiereen
for the previous movement.

See thepagefooting andlastfooting directives for a means of setting up footings for pages other than
the first.

If no footing directive ispresent, then the text specified pggefooting is printed on the first page as
well as on subsequent pages. If the piece is only one page foaigng overrideslastfooting, but
lastfooting overridespagefooting.

38.37 Footnotesep

This directive specifies the amount of vertical white space to leave between multiple footntbes on
same page. The default is 4 points. See [fleetnote] directive for a full description ofootnotes,
which should not be confused with footings.

38.38 Footnotesize
This directive sets the type size used for printing footnotes. The default size is 9 points.

38.39 Gracesize

The default size of the musical font used for printing grace notes is 7 points. This directive allows
different size to be chosen. It must be followed by a number specifying a point size for the font.

38.40 Gracespacing

By default, a grace note is printed 6 points to the left of the note which follows it. ditestive

allows this value to be changed. The parameter is a dimension which may be preceded by a plus or a
minus sign, indicating a change to the existing value. If neither of these is presemintfer
specifies an absolute value.

38.41 Gracestyle

When two or more staves are being printed, and a note on one stave is preceded by one or more grace
notes, then the notes on the other staves which fall at the same point in the bar are printed directly
above or below the main note, leaving the grace notes sticking out to the left. This is, of course, the
conventional practice in modern music. Theacestyle directive can be used to make PMW behave
differently. It is followed by a number:

0 default style
1 align with first grace note
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When the style is set to 1, the notes which are not preceded by grace notes are aligned with the first
grace note on other staves. In addition, if underlaid text is present, it is aligned to start at the first
grace note instead of being centred on the main note.

This facility can be used, in combination with setting the grace note size equal to the main note size,
and using notes with no stems ($reteheads]), to print some forms of plainsong music.

38.42 Hairpinlinewidth

This directive specifies theidth of line used to draw hairpins. Its parameter is a width in poiriis.
default width of hairpin lines is 0.2 points.

The number may be preceded by a plus or a minus sign, indicating a change to the existing value.
neither of these is present, the number specifies an absolute value.

Making hairpin lines thicker may helplleviate jaggedeffects on long hairpins printed on high
resolution printers.

38.43 Hairpinwidth

This directive specifies the vertical width of the open end of crescendo and decrescendo ‘hairpins’. Its
parameter is the number of points. For example,

hairpinwidth 5.6

The number may be preceded by a plus or a minus sign, indicating a change to the existing value. If
neither of these is present, the number specifies an absolute value. The default thisepBmameter
is 7 points.

38.44 Halvenotes

This directive, which applies to the current movementy, causes the length of each note e
halved. It also affects time signatures as follows:

e C andA cannot behalved. The signaturez*C and 2*A can be halved, and turn int© and A
respectively.

« Othertime signatures are changed by doubling the denominator
For example, 4/4 becomes 4/8. See dzablenotes.

38.45 Heading

The heading keyword defines a line of text to lginted as a heading to the piecensovement. Any
number of occurrences of this keyword may be given. There are two forms whidhedding
directive can take:

In the more common form, the keyword may be followed by up to three parameters:
heading < fontsize "< text" < depthr

The first parameter is aumber and is optional. If present, it defines the size for this heading, in
printer’s points. As for all font size sizes, an aspect ratio and/or shear angle may be specified as well
as the basic size. If this parameter is omitted, default sizes are used.

For headings at the start of the piece the default sizes are 17 points for the first headingpoietsl12
for the second, 10 points for the third, and 8 points for the fourth and subsequent heading lines.

For headings at the start of a new movement the default sizes are 12 points for the first heading line,
10 points for the second, and 8 points for the third and subsequent heading lines.

The second parameter is a string in double-quotes, and must be present. It defines the contents of the
heading. The vertical bar character l@special meaning in this text — it splits it up inést-hand,

centred and right-hand parts. Characters to the left of the first vertical bar are printed at théhkeft of
page; characters between the first and second vertical bars are centred on the page; the rest of the text
is printed at the right of the page.

If the left-hand part of the text is longer than the line length, it is split up into as many lines as
necessaryAll but the last line are fully justified, by expanding any spaces they contain. The last line is
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also justified if it is nearly as long as the line length. Justification does not take place whear¢here
no spaces in the text.

This facility makes it possible to print paragraphs of introductory text on title pages or at the start of
pieces or movements. Note, howewiiat PMW does not set out to be a fully-fledged wordprocessor
Any specialcharacters required in the text (for example, the ‘fi’ ligature) have to be coded explicitly
(see chapter 34); they are not provided automatically

The paragraph mechanism should notused with text that contains variable data such as the escape
sequence for the current page number, because the splitting and justification happens only once, when
the heading directive is read in.

Note that heading strings do not need to be input on a single line; line breaks in the string are treated
as spaces.

The third parameter ofieading is a number and is optional. If present, it specifies the number of
points of vertical space to leawdter the heading. It may be zero; this can be useful for printing
headings of different sizes on different parts of the line. It may also be negative; this can be used with
an empty text string to make PMW start printing higher up the page than it normally does. If the
parameter is omitted, the amount of space left after the heading line is equal to the pointtseze of
text.

For the last heading line, the space specified (or defaulted) is the space between the bagheine of
heading text and the top of the first stave of music.

When a heading string is split up by PMW into several lines, the spacing value given (or defaulted) is
used for the space after each line in the paragraph. To leave space between paragraphs, a heading
containing an empty string can be used.

Here are some examples of this form of lieading directive:

Heading "|Partita"
Heading 11 "Moderato||J.S. Bach" 14
Heading " 20

The third example prints nothing, but leaves 20 points of space. If no headings are given, no space is
left at the top of the first page.

The secondform of the heading directive causes a drawing subroutine to be obeyed at the next
heading position (see chapter 37 for more details). The syntax is:

heading draw <  argument(s} < name> < optional space

Arguments are optional. The definition of the drawing must precede such a heading line in the input
file. If no space is given, no vertical movement is made following the drawing. The origin of the

coordinate systenis set at the left-hand side, at the level of the next heading line. For example, to

draw a line right across the page after a heading:

draw rule

0 0 moveto

0 linelength rlineto

1 setlinewidth stroke
enddraw

heading "|Some Text" 0
heading draw rule 20

As the first heading or footing line on a page is always at the same fixed vertical positionb# can
used for drawing fixed marks on the page. For example, crop marks and borders on title pages can be
drawn by this method. See the fdeopmarks in the Contrib directory onthe PMW distributiordisc

for an example of this.

See thepageheading directive for a means of setting up headings for pages other than the first.

38.46 Hyphenstring

When PMW is outputtingows of hyphens between underlaid syllables, it normally uses single hyphen
characters. This directive can be used to change this. The parameter is specified as a string for
generality but normally only a single character would be used. For example, longer linethé¢han
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default can be obtained by the use of en-dash characters instead of hyphens. These areigpecified
strings by a backslash escape and two successive minus signs:

hyphenstring "\--"
See section 45.5 favther facilities for controlling exactly what is printed between undedgiidbles.

38.47 Hyphenthreshold

PMW automatically inserts hyphens between syllables of underlaid text. When the distameen

the syllables is less than the ‘hyphen threshold’, a single hyphen is printed, centred in the space
(unless thesyllables are so very close together that there is no room for even one hyphen). If the space
is greater than the threshold, a number of hyphens are printed, the distance between thetre being
threshold value divided by three. The default value for the hyphen threshold is 50 points.

The number following this directive may be preceded by a plus or a minus sign, indicating a change to
the existing value. If neither of these is present, the number specifies an absolute value.

38.48 Join and joindotted
The syntaxof these directives is the same as lbioacket and brace. They control the joining line at

the left-hand edge of systems. By default a solid line is drawn through all staves; these directives can
be used to cause breaks in the line and/or to print a dotted line. For example,

join 1-2, 3-4
causes solid lines to be drawn joining staves 1 and 2, and 3 and 4, leaving a gap betweenasthves 2
3, while

join 1,2,3,4

causes solid lines to be drawn at the ends of each stave, but gaps to be left between tldeistaves.
andjoindotted can be used together:

joindotted 1-2

join 1,2
causes alotted line to be used to join staves 1 and 2, and solid lines to overprint this at the ends of
each stave, leaving the dotted line between them.

38.49 Justify

Justify sets the horizontal and vertical justification parameters. It can be followed by one oofmore
the words ‘left’, ‘right’, ‘top’, ‘bottom’, or ‘all. Each occurrence of thpustify heading directive
completely re-specifies the justification parameters, in contrast to the stave difgefve/]. An
appearance ofustify which is not followed by one of the above words requests no justification in
any direction. The default value for justification is ‘all’, that is, complete vertical and horizontal
justification.

The effect of the horizontal parameters is as follows:

«  When'left’ is specified without‘right’, each musical system starts at the left-hand side of the
page, but ishot stretched out to the right-hand side. This is not normal for performing niusic,
is useful when printing examples for inclusion in other documents.

* When'right’ is specified without ‘left’, each musical system ends at the right-hand side, but is
not stretched to start at the left.

* Whenboth ‘left’ and ‘right’ are specified (the default), each musical system begins at the left-
hand side of the page, and is stretched so that it ends at the right-hand side, unless it is less than
1/2 of the linelength, in which case the behaviour is as if ‘right’ were not specified.

* When neither ‘left’ nor ‘right’ is specified, each musical system is centred horizontally on the
page. Thewidth of page used for this purpose can be adjusted bsh#eewidth directive. This
is another style of printing that is useful for examples and illustrations.

The effect of the vertical justification parameters exactly parallels that of the horizontal ones.
«  When ‘'top’ is specified without ‘bottom’, systems are printed starting at the top of the page,
using the system gaps specified in the input.
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* When ‘bottom’ is specified without ‘top’ the systems are again printed with the gpesified,
but this time they are so arranged that the final stave on the page is exactly at the page depth.
This form is useful when generating PostScript files for inclusion in other PostScript documents.

« Whenboth ‘top’ and ‘bottom’ are specified, the first system is printed at the top of the page. If
there is more than one system on gage, and if more than 1/2 of the page depth has been used,
then additional space is inserted between the systems so that the final stave is exactly at the page
depth, except that there is a maximum amount of sga@ePMW is prepared to inseoetween
any two systems.

* Whenneither ‘top’ nor ‘bottom’ is specified, then the systems are printed with the gaps specified,
but the set of systems is centred vertically on the page.

The maximumamount of vertical space that PMW is prepared to insert between any two systems is
controlled by a heading directive calletbaxvertjustify. The default value is 60 points which means
that if the default system gap is in force, the furthest apart any two systems can be is 104 @oints. T
ensure that the bottom stave is always at the bottom of the page under all circumstancesaspecify
large value formaxvertjustify.

In its information window, after it has listed the layout of bars on a page, PMW outputs the ahount
space left. When vertical justification is happening, it is this amount of space which is inserted
between systems or at the top of the page. When space is being inserted between systems, the same
amount is inserted between each pair of systems.

Page headings, footings, and page footings areffextted by vertical justification. However, ‘tbp’
is not specified, start of piece headings are moved down the page.

If a new movement starts in the middle of a page which is stretched vert@dtlitional space is
inserted before the start of the movement, that is, before its headings (if any), but not between its
headings and its first stave.

The justification parameters persist from one movement to the next, but may be reset by the appear-
ance ofjustify at thestart of a new movement. They can also be changed by the appearance of the
stave directive[justify]. Unlike the heading directive, it specifiehangesin the justification par-
ameters only, and its effect lasts only until the end of the current movement.

See also théopmargin andbottommargin directives for further parameters that control the layafut
pages.

3850 Key T

This directive sets a key signature for the piddaturally it is also possible to set keys on individual
staves and to change them in the middle of the music. Setting the key in the headounveraent
shorthand. The single parameter to the directive is a key signature in the format descobapten
28. For example,

key A$
key BM

If no key signature is given, the default is C major

38.51 Keysinglebar and keydoublebar

PMW prints a double bar line before a change of key by default.KEgsnglebar directive canbe
used to request a single bar line instelag)jdoublebar can be used to reset the default for a new
movement.

38.52 Keywarn

This directive can be used at the start of a new movement to cancefdtieoéhokeywarn in the
previous movement.

38.53 Landscape *

This directive causes printing to take place in ‘landscape’ format, that is, with the long side of the
paper horizontal. It causes the valueliofelength to be interchanged with the value phgelength,
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and likewise the value cheetwidth to be interchanged witheetdepth. Subsequent directivesfedt
the new values.

38.54 L astfooting

This directive specifies footing material for the last page of music, replacing any text specified with
footing or pagefooting for that page. The parameters are exactly ashéading or footing, but long
strings are not automatically split up into multiple lines.

Lastfooting can also be used to specify a special footing for the last page of an individual movement
in a piece that has several movements. For details, segmetin@ovement] directive.

38.55 Layout

The [newling] and [newpage] directives are useful for occasional overriding of PMW's default layout
choices. However, if a particular layout for the entire piece is required, achieving fneittine] and
[newpage] is a bit tedious.

The layout directive makes it possible to specify exactly how many bars are to be plaesathn
system, and how many systems are to fit on each page. It its simplest form, it is followed by a list of
numbers, separated by commas or white space. If the list is long, it can be split into severa lines
input.

Each number in the list specifies the number of bars in a system. If there are more systems than
numbers, the list is restarted from the beginning. Thus, the directive

layout 4
specifies that every system in the piece (except possibly the last one) is to contain exactly four bars.

If page breaks are required at particular points in the piece, they are specified by a semicolon in the
layout list. For example,

layout 4, 3; 5, 4, 4;

specifies twopages, the first containing two systems and the second three systems. If too many
systems are specified for a page, PMW inserts a page break of its own.

If the width of the bars specified for a system is greater than the linelength, they are simply
compressed until they fit; if too many are specified this can result in very cramped output.

If the same item or sequence of items is repeated in a layout list, it can be enclosed in round brackets
and preceded by a repeat count. Brackets can be nested. For example,

layout 3(4, 5(6);)
defines three pages, each consisting of one system of four bars followed by five systemisap$.six
Note the difference between the following two examples:

layout 2(4,3;)
layout 2(4,3);
The first specifies two pages; the second specifies one page containing four systems.

The layout directive applies only to the movement in which it appears. If a subsequent movement
contains ndayout directive, then PMW fills its systems according to the width of the bars.

38.56 Leftmargin

Normally, PMW centres music horizontally on the padée width of page used for this purposan
be specified bgheetwidth. This directive can be used to specify a particular left-hand margin instead.

38.57 Linelength and pagelength

The linelength and pagelength directives specify the size of the output on the paper; each takes a
single parametewhich is a dimension in points. The number may be preceded by a plus or a minus
sign, indicating a change to the existing value. If neither of these is present, the number specifies
absolute value.
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The default line length is 480 points and the page length is 720 points. These values leave generous
maigins all round on an A4 page.

These twodimensions, together witlheetwidth and sheetdepth, are the only ones that are not
affected by magnification. They define that part of the page on which printing is to ocalnsotute
terms.

38.58 Longrestfont
The fontused for the number that is printed above a multi-bar rest sign can be set by means of the this
directive. Its arguments are an optional size followed by a font name. For example,

longrestfont 13 bolditalic

The default size is 10 points; if this directive is not used, the numbers are printed in the roman font.

38.59 M agnification *
This directive causes all the output to be magnified or reduced. For example,

magnification 1.5
causes the output to be one and a half times as large as the default, while
magnification 0.5

makes it only half the size. All the dimensions in the PMW system are subject to the magnification
factor, exceptthe line length, page length, sheet width, and sheet depth, which are absolute values, and
which are therefore not affected by magnification.

Magnification or reduction can be useful in fitting a piece ontq#ypeer For example, if in the default

state the last page contains only two bars, then a small reduction may enable the whole piece to fit
onto the previous page(s). On the other hand, if the final page is not being fully used, asetting
magnification greater than 1.0 can cause it to be filled out. (An alternative way of achikeesesy

effects is to change the note spacing.)

38.60 M axbeamslope

This directive can be used to limit the maximum slope of beams. It takes two numtsga@ENts.
These are the maximum slopes of beams containing two notes and beams containing mave than
notes, respectively. The default setting is equivalent to

maxbeamslope 0.31 0.33

The [beamslope] directive, which sets an explicit slope for a given beam, is not limited by these
maxima.

38.61 Maxvertjustify *

This directive controls the maximum amount of vertical space that PMW is prepared tbataedn

any twosystems when vertically justifying a page. The default value is 60 points, which meaiis that
the default system gap is in force, the furthest apart any two systems can be is 104Tpoamsure

that the bottom stavis always at the bottom of the page under all circumstances, specify a large value
for maxvertjustify.

38.62 Midichannel

This directive is used to specify the allocation of a MIDI voice and/or one or more PMW stasges to
MIDI channel,and to set a relative volume for the channel. This information is usedvely PMW
writes a MIDI output file.

The values set bynidichannel are carried over from one movement to the next, but it can appear in
any movement to alter the settingsniécessarylt can have up to fouaguments, of which only the
first, the channel number, is mandatory. There is aldonadichannel] stave directive which can be
used to change the settings part-way through a movement.

To allocatea particular MIDI voice (also known as a ‘program’ or a ‘patch’ in MIDI-speak) to a MIDI
channel, the voice number or name is given in quotes after the channel number. For example,
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midichannel 1 "#57"
midichannel 2 "church organ"

If a channel’s voice is specified more than once, the last specification overrides the earlier ones. There
are sixteen MIDI channels, numbered 1-16 (but see below for the special properties of channel 10).

There are 128 possibl®IDI voices; the first form of the directive, where the string starts with
specifies the voice by a number in the range 1-128 (but note that it must still be supplied as a string in
quotes). This numbering is in accordance with @eneral MIDI specification, whicha numberof
manufacturers are following. Some MIDI instruments use the numbers 0-127 when setting voices
manually; forthese the manually set number of any given instrument is one less theorrisgpond-

ing General MIDInumber.

The secondorm of voice identification uses an index file to translate a name to a voice number. The
file is installed in the PMWhare directory and is callet1Dlvoices, and you can edit it to change or

add names. The version supplied contains voice names taken fro@etieral MIDI specification.
However there seems to be some variation in some of the names, so it is permitted to have more than
one name for any given voice number, and there are some duplicates in the supplied file.

In some MIDI multi-timbral instruments, thaifferent voices are not balanced with regardszédume,

so if the same values are used in ghayvolume or [playvolume] directives for different voiceghe
resulting volumes do not correspond. To help balance voices, an volume value in the range 0-15 may
be given after the voice name, preceded by a slash. For example,

midichannel 1 "trumpet"/12 9

has theeffect of reducing the volume of notes played via channel 1 by 12/15. This applies to all staves
playing via that channel. The actual volume used for any MIDI note is 127 multiplied by the channel
volume and the stave volume and divided by 225.

All staves are initially allocated to MIDI channel 1. This channel allocation can be changed by giving
a list of staves to themidichannel command, with or without a voice name. For example,

midichannel 2 1,3,4-7
midichannel 4 "piano” 8-11

If no voice name is given, but a voice was set in a previous movement, that voice will be allocated
when the current movement is played. If no voice is given in the first movement, no voice allocation
setting is transmitted on the channel, which allows the voicing to be set manually on the ins{ifiment

it has that ability). It is possible, having set a voice in one movement, to request ‘no voice setting’ in a
subsequent movement by specifying an empty quoted string.

Before describing the finargument of themidichannel directive, it is necessario discussMIDI's

handling of untuned percussion. A single ‘voice’ can handle @danumberof different untuned
percussion instruments, by using the ‘pitch’ of each note to determine which instrument sthoudd

For example, C might sound a bass drum and D a snare drum. Electronic keyboards often have a
‘keyboard percussion’ mode in which the keys correspond to percussion sounds in this way

For some reason, this multiple instrument has not been defined as one of tlikerd@&l MIDI
instruments. Instead, ti@eneral MIDI specification statethat MIDI channel 10 is to be used ftiris
kind of percussion. On MIDI instruments that implement this, it is not possible to allocatetizty
voice to channel 10.

The final (optional) argument of thenidichannel command is used to select an untuned percussion
instrument. It must follow a list of staves (typically just one stave) and consists of a string in quotes
which specifies either the MIDI pitch number, or the instrument name. For example,

midichannel 10 5 "#60"
midichannel 10 6 "triangle"

specify the use of pitch 60 for stave 5 and the pitch corresponding to a triangle for stave é@n both
channel 10.

As for MIDI voices, if the string starts with #, it specifies the pitch by number; otherwisdil¢he
MIDlperc inside the PMWshare directory is searched to translate the name to a number. The
supplied file contains the name allocation that appears iGé¢heral MIDI specification.
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The efect of supplying thisagument is to force all notes on the stave to be played at the same pitch,
independent of the pitcthat is given for printing purposes. A percussion stave could therefore be set
up thus:

midichannel 10 4 "cowbell"
[stave 4 "Cowbell" hclef 1 stavelines 1]
brbr| etc.

The notes are specified as Bs so that they print on the stave line, but they are played at the pitch that
activates the cowbell sound (provided channel 10 Geameral Midi percussion channel). For an
alternative way of handling untuned percussion, se¢pthatpitch] directive.

38.63 Midkeyspacing

When a mid-line bar starts with a key signature, stetlinespacing data is used for any time
signature thatfollows, but not for the key signature itself. Insteadidkeyspacing controls the
position of such key signatures. It takes a single dimension agisent; a positive value moves the
signature further away from the preceding bar line.

38.64 Midtimespacing

When a mid-line bar starts with a time signature, its position can be controlled hyidtienespacing
directive, whichtakes a single dimension as jigarameterA positive value moves the signature further
away from the preceding bar line.

38.65 Musicfont *

This directive specifies, as a string in quotes, the name of the music font to be used by PMW, its
parameter is a text string. The facility is intended for accessing new or alternative versionfont.the
The default music font is PMW-Music.

38.66 Nobeamendrests

This directive, which has no parameters, can be used to cancelftoe @&f beamendrests in a
previous movement.

38.67 Nocheck

This directive, which has no parameters, instructs PMW not to check that the notes in each bar agree
with the time signature. It is also possible to suppress this check for individual bars (see section
47.51).

38.68 Nocheckdoublebars

This directive, which has no parameters, instructs PMW not to check that the notes in bars which
begin or end with a double bar line agree with the time signature.

38.69 Nokerning *
This directive disables the use of kerning for text strings. For details of kerning, see section 34.8.

38.70 Nokeywarn

By default,when there is a key signature change at the start of a new system, PMW prints the new
key signature at the end of the previous system, as is conventional in most music. The heading
directive nokeywarn suppresses thesearning key signatures for the entire piece. Individoetur-
rences can be suppressed by an option on the stave directive for the change of key signature.

If thereis a change of both time and key signature at the start of a system, the warning at the end of
the previous line is suppressed only if both are being suppressed. If suppression of only one of the
time or key signatures has been requested, both are nevertheless printed in these circumstances.
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38.71 Nosluroverwarnings

This directive, which has no parameters, can be used to cancel the efhatogérwarnings in a
previous movement.

38.72 Nospreadunder lay

By default, PMW inserts additional space between notes if underlaid or overlaid syllables would
otherwise overprint eacbther This directive disables this facility for both underlaid and overlaid text.

38.73 Notespacing

PMW containsa table which defines the minimum amount of horizontal space to follow each kind of
note; so much for a breve, so much for a semibreve, so much for a minim, and so on. Systems are
made upusing these spacings, until a bar is encountered which would make the system longer than the
specified line length. The previous bars are then stretched to fill the line if horizontal justification is
enabled.

The notespacing directive allows the table to be altered. It must be followed by eight numbers which
define the space (in points) which must follow breves, semibreves, minims, crotchets, quavers, semi-
quavers, demi-semiquavers and hemi-demi-semiquavers respecilifielyalues inthe defaulttable

are those of the following example:

notespacing 30 30 22 16 12 10 10 10
Internally, note spacings are held to an accuracy of 0.001 points.

An alternativeform of this directive which specifies a multiplicative factor for each value in the table
is also available. This is requested by following the directive by an asterisk and arsingber or by
two numbers separated by a slash. For example,

notespacing *1.5
notespacing  *3/2

both request that each value in the note spacing table be multiplied by 1.5.

If more than one multiplicativaotespacing is present, their effect is cumulative, butraltiplicative
notespacing will be overridden if it is followed by an absolute setting.

At the start of a new movement, the absolute values that were current at the starpadvibes
movement, before any multiplications, are re-instated.

It is possible to make temporary changes to the note spacing table for certain bars of the music only
(see section 47.56).

38.74 Notime T

This directive, which has no parameters, specifies that time signatures are not to be printed for the
current movement. It does not of itself stop PMW from checking the notes in a bar and comptaining
there are too many or too few. See aswtnotime.

38.75 Notimebase

This directive requests that only the ‘numerator’ (that is, the upper number) in time sigragures
printed, in the middle of the stave. For example, in 3/4 time, only the 3 would be printed. Both
numbers are required tbe given when specifying time signatures, however. This directive has no
effect on time signatures specified as C or A. See alspth&time directive for another wayf
customizing time signatures.

38.76 Notimewarn

By default, when there is a time signature change at the start of a new system, PMW prints the new
time signature at the end of the previous line, as is conventional in most music. The fusasditice
notimewarn suppresses these warning time signatures for the entire piece. Individual occurrences can
be suppressed by an option on the stave directive for the change of time signature.
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If there is a change of both time and key signature at the start of a system, the warning at the end of
the previousline is suppressed only if both are being suppressed. If suppression of only tiree of
time or key signatures has been requested, both are nevertheless printed in these circumstances.

38.77 Nounderlayextender s

This directive suppresses the printing of extender lines at the ends of underlay words whose last
syllable extend®ver more than one note. In a subsequent moveoretdr layextenders can beused
to restore them.

38.78 Overlaydepth

If two or more character strings, all designated as overlay, are attached to the same note, dren they
automatically printedbne above thether The distance between the baselines of the strings caatbe

by this directive. The default depth i& points. The overlay depth and the underlay deptrseparate
parameters.

38.79 Overlaysize
By default, text which is specified as being vocal overlay is printed using a 10-point font. This
directive enables a different point size to be chosen for overlaid text. For example,

overlaysize 9.7

Individual itemsof overlay text can be printed at different sizes by using/shdext qualifier. The
overlay size and the underlay size are separate parameters.

38.80 Page *

By default, page numbergtart from one. Theage directive can be used to specify that they should
start at a different number. It takes the number of the first page as its first parameter

There is also asecond, optional parameter which gives the increment by which page numbers are
advanced. For example,

page 3 2
might be used in a file containing themo part of a piano duet. It causes the pages to be numbered 3,
5, 7, etc.

Occasionally there is a requirement to skigp@age number in the middle of a pieeeto inserta
commentary page in a critical edition, for example. Seghge] stave directive for a means of doing
this.

38.81 Pagefooting

The pagefooting directive defines text to be printed at the foot of pages. fbating directive is
present, it overridepagefooting for the first page onlyThe lastfooting directive canbe usedto
override it for the final page of a piece.

The parameters fopagefooting are the same as those faoting, but long strings are nautomati-
cally split up into multiple lines. Note the use of the escape sequé&pices\po\ , and\pe\ to
include page numbers in footing lines.

38.82 Pageheading

The pageheading directive defines text to be printed at the head of pages other than the first. Its
parameters are the same as thosehfeading, but long strings are ncautomatically split up into
multiple lines. Note the use of the escape sequeYmes \po\ , and\pe\ to include page numbers

in heading lines.

See chapter 24 and also theawmovement] directive fordiscussions of headings when there is more
than one movement in a file.
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38.83 Pagelength *
See section 38.5Tipelength and pagelengtfabove.

38.84 Playtempo

This directive is used to specify the tempo thaused when PMW creates a MIDI output filEhe
playtempo directive has one obligatory argument, which is the tempo to be used at the start of the
movement. The tempo is always specified in crotchets per minute, whatever the time signature. The
initial setting can be followed by pairs of numbers separated by slashes, which specify changes of
tempo at specified bars. For example,

playtempo 100 24/120 60/90

specifies that the initial tempo is to be 100, but at the start of bar 24 it changes to 120, arstast the
of bar 60 it changes to 90. Bar numbers are given in the standard PMW style: if there are uncounted
bars then decimal fractions can be used to refer to them (see chapter 23 for details).

If there is more than one movement, the initial tempo specifiedpladempo directive carriesover
to the next movement (unless it contains its gMaytempo directive, of course), but tempo changes
within a movement do not.

If no playtempo directive is present, the default tempo of 120 is used.

38.85 Playtranspose

By default, PMW plays music exactly as written (except for recognizing transposing clefs). If it is a
score that contains a part for a transposing instrument it will not play corré&tiyplaytranspose
directive is provided to help with this.

It is used to specify that particular staves are to be played at a pitch different to that at which they are
printed. Itis followed by pairs of numbers separated by slashes; the first number of each pair is a stave
number and the second is a transposition in semitones. For example,

playtranspose 1/-3
specifies that stave 1 is to be played a minor third lower than written.

38.86 Playvolume

The playvolume directive can be used to set different relative volumes for different staves. The value
for arelative volume lies between 0 (silent) and 15 (maximum volume). By default, all staves are set
at the maximum volume. A single number sets the volume for all staves; this can be follopaiisby

of numbers separated by slashes, which specify relative volumes for individual staves. For example,

playvolume 6 2/15

specifies that stave 2 is to be played at maximum volume, while all other staves are to be played at
volume 6. See also tljplayvolume] stave directive.

38.87 PMW\version

This directive checks that a given version of PMW is in use. It must be followed by a vatsidvey
for example,

pmwversion 4.00
If the wrong version is used, a message is output and PMW stops.

38.88 Printtime

Time signatures are occasionally printed in unusual formats. This directive specifies how a given time
signature isto be printed. There may be many occurrences in a single input file. It has the following
syntax:

printtime < time signatue> "< top string>" "< bottom string"

Whenever the given timsignature is to be printed, the two given strings are printed instead, one
above the other, with their centres aligning. If the second string is empty, the first is printed on the
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second stavdine; otherwise they are printed on the third and first stave lines, respec®Bate
examples of possible uses are:

printtime 8/8 "3+3+2" "8"
printtime 12/8 "3 2" "2 2"
printtime 3/4 ™ "

The last example suppresses all printing for the 3/4 time signature.

The default font at the start of each string is the font specified in the most rquesthdingimefont
directive, so the order dimefont and printtime matters. Iftimefont is notused, the default font is
the bold font. However, changes of font are permitted within the strings.

The default size of the text printed pyinttime is that specified byimefont, with 11.8 pointsas the
ultimate default. However, it is possible to follow each text string y&ithand anumber to specify a
particular size for a given string. The number refers to the list of text sizes specified teytsres
directive.

38.89 Psfooting

This directive makes it possible to include raw PostScript in PMW output at the end of the first page.
This facility is for PostScript experts only. The directive must be followed by a strirdpuble
quotes. If the first character of the string is ‘<’ then the rest of the string is taken as a file name from
which to copy PostScript into the PMW output at the footing point.

When the PostScript is inserted, the environment is as for the music that has just been printed, with
the origin at the left-hand bottom corner of the page. Any magnification is still in force.

The string isnot processed as a normal PMW string. This means that, if any backslashes are required
in the PostScript output, they musit be doubled in the input string.

38.90 Psheading

This directive makes it possible to include raw PostScript in PMW output at the head of tpadest
in the same format as fsfooting.

38.91 Pdlastfooting

This directive makes it possible to include raw PostScript in PMW output at the end fofahpage,
in the same format as fsfooting.

38.92 Pspagefooting

This directive makes it possible to include raw PostScript in PMW output at the ends of pages other
than the first, in the same format as fisfooting.

38.93 Pspageheading

This directive makes it possible to include raw PostScript in PMW output at the heads of pages other
than the first, in the same format as fisfooting.

38.94 Pssetup *

This directive is used to include private PostScript at the end of the prologue which is output by PMW
before the PostScript for the first page, in the same format asfémting.

38.95 Rehearsalmarks
The style of printing of rehearsal marks can be set by this directive, which has the syntax

rehearsalmarks < style> < size> < fontname

All three parameters are optional, except thatfdnhame is present, either style> or <size> (or
both) must precede it.

The style must bene of the words ‘boxed’ (enclosed in a rectangular box), ‘ringed’ (enclosed in
ring), or ‘plain’ (not enclosed). If no word is given, there is no change of style. The size is the font
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size to be used, while the third parameter specifies the font to be used (see chapter 31 for details of
font names). For example:

rehearsalmarks boxed 13
rehearsalmarks ringed italic
rehearsalmarks 11 bolditalic

By default, rehearsal marks are printed enclosed in a box, in a 12-point roman font.

38.96 Repeatbarfont

The font used printing the numbers on first and second time bars can be set by this directive. Its
arguments are an optional size followed by a (non-optional) font name. For example,

repeatbarfont 8 extra 4

The default size is 10 points, and if this directive is not used, these numbers are printed in the roman
font.

38.97 Repeatstyle

This directive specifies how repeat marks are to be printed. The default is the conventional combi-
nation of two dots with a thin and a thick vertical line. The directive must be followed by ot of
following numbers:

0 normal style

1 no thick vertical line

2 no thick vertical line, and thin line dotted
3  four dots only

4 as 0, but alternate amalgamated form

Style 4 is exactly the same as style 0 (the default) except when the end of a repeated section is
immediately followed by the start of another repeated section (typically codgf{:as in the input
file).

In style 0, a thin line, thick line, and second thin line are printed between the dots. Thigsstyle
recommended in Gardner Readlkisic Notationand also shown in Kurt Stoneldusic Notation in

the Wwentieth CenturyHowever some editors prefer to have two thick lines between the dots, and this
is what style 4 gives.

38.98 Selectstave(s)

This directive is used to specify a selection of staves to be printed. It overrides any selection given by
the -s option on the command line. The directive fidlowed by a list of staves and/or ranges
staves, and is intended for use in conjunction withRbramat option. For example,

*if chorus
selectstaves 1-4

* fj

*if cello
selectstave 1

* fj

Any tests that rely on a particular stave selection must follow this directive, if it is present.

38.99 Sheetdepth, Sheetwidth, and Sheetsize *

These three directives are concerned with specifying the size of page image that PMW creates.
Sheetdepth and sheetwidth can beused to specify the vertical and horizontal dimensiodssidually,

but for standard sizes it is usually simpler to sheetsize, which must be followed by one of the
words ‘A3, ‘A4’, ‘A5, or ‘B5’. Its effect isto set the sheet depth and width parameters to suitable
values for the given paper size, and also to sefirlielength and pagelength values, as follows:
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Size Sheetwidth sheetdepth Linelength Pagelength
730 1

A3 842 1190 060
A4 595 842 480 720
A5 421 595 366 480
BS5 499 709 420 590

Adjustments to the line length or page length must be made after any appearaheetsate, which
should also precede any occurrence ofl#inelscape directive.

If AS or B5 is specified and the page is printed on A4 paper, it appears by default at the Ibfittom
hand corner. This position can be adjusted by usingpthiatadjust command line option.

38.100 Shortenstems

Some editors like to shorten note stems that are pointing the ‘wrong’ way (upward stems for notes
above the middle of the stave or downward stems for notes below the middle of the stavejced@MW

be made to do this shortening automaticeadtyortenstems must be followed by one number, whiish

the maximum amount by which a stem may be shortened. For example,

shortenstems 4

permits PMW to shorten stems automatically by up to 4 points. The default value of zero causes no
automatic shortening. Additional shortening (or lengthening) can be specified explicitly for any given
note, and this is added to any automatic shortening that may be set. PMW maintains an overall
minimum stem length beyond which stems cannot be shortened, so specifying a large limit 88ch as
permits shortening down to this minimum length.

Automatic shortening reduces a stem'’s length by 0.5 points for each note position on the stave, so, for
example, a note on the top line has its upward-pointing stem shortened by 2 points (provided the
shortenstems limit allows this).

38.101 Sluroverwarnings

By default, PMW does not draw slurs and ties that extend over the ends of lines across warning time
and key signature bars. This directive requests it to do so.

38.102 Smallcapsize

When the escape sequense\ is used in a string to change to small caps, it selects a new font of
the same typeface as before, but at a relative size which can be set by this directive. Theatlefault
is 0.7.

38.103 Startbracketbar T
The directive

startbracketbar < numbep

causes the joining bracket and/or brace that normally appears at the left-hand end of each $ystem to
‘indented’ by <humbep of bars, on the first system only. Typicallpumber hasthe value 1. If the
word ‘join’ appears before the numbehe joining lines as specified by thein and joindotted
directives araepeated at the indented position; by default they are not (but usually there itre bar
present). See chapter 30 for an example of the ustarabracketbar.

38.104 Startlinespacing

This directive controls the spacing of clefs, key signatures, and time signatures at the start of lines of
music. It can be followed by up to four dimensions. Omitted numbers are taken as zero. The syntax is

startlinespacing < c<k<t><n
where each number specifies additional spmedere a particular item at the start of each stave:

<c> is the extra space before the clef

<k> is the extra space before the key signature
<t> is the extra space before the time signature
<n> is the extra space before the first note
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The parameters can be given negative values to move the items closer together. If amlitgamtisn
a stave, the associated extra space is also omitted.

When a mid-line bar starts with a clef (rare in the ordinary course of events, but can occur, for
example, after an incipit) then tiseartlinespacing values areused for the clef and any signatutbat
follow it, exactly as at the start of a line.

Seemidkeyspacing and midtimespacing for ways of handling key and time signatures that ocaur
the start of mid-line bars.

38.105 Startnotime T

This directive, which has no parameters, causes no time signature to be printed at the start of a piece,
but does not suppress the printing of subsequent time signature changes. This is useful for printing
parts of pieces. Theotime directive suppresses all time signatures in a piece.

38.106 Stavesize(s)

This directive specifies that certain staves are to be printed at a different size to the résitoWesl
by pairs of numbers, separated by slashes. The first of each pair is a stave wimidére seconds
the size of the stave relative to the standard stave size. For example,

stavesize 1/0.8

specifies that stave 1 is to be printed at 0.8 times the normal size, while
stavesizes 4/1.2 5/1.2 6/1.2

specifies that staves 4—6 are to be printed at 1.2 times the normal size.

A changein the relative size of a stawadfects everything that prints on that stave, both natesbtext
items. Howeverthe text that appears to the left of the stave (i.e. the instrument name) adfetded,
and neither are bar numbers or rehearsal letters.

Bar lines are printed thicker or thinner, as necesdaris conventional to break bar lines between
staves of dierent sizes. If this is not done, the join between thick and thin may be vidifgending
on the size dference.

A size may be specified for stave zero if required. As no notes are ever printed on thishitave,
affects text items only

38.107 Stavespacing

This directive controls the amount of vertical white space between staves. The distance b&tween
is measured from the bottom (or top) of one stave to the bottom (or top) of the next. The default is 44
points.

If the stavespacing directive isfollowed by just one number, this sets the spacing for all stavimato
value. After such a single number, further items can be given to set different spacings for individual
staves. For example,

stavespacing 50 1/54 3/60
sets the spacing for all staves to 50 points, except for staves 1 and 3, which have their own settings.

The initial overall number is optional. The remaining parameters for this directive consist obpairs
triples of numbers, separated by a slash.

The first number is always a stamember In the case of number pairs, the second number specifies
the spacing between the stave and its successor on the page. For example

stavespacing 1/36 4/50

would ensure that staves 1 and 2 were nearer together than the default, at 36 points, while staves 4 and
5 were further apart at 50 points (assuming that all these staves were selected for printing).

Sometimes there is a requirement to specify the amount of sfeea stave. For example, in a

piece with an accompanimeand four vocal lines, not all of which are present throughout the piece, it

iS @ common requirement that there be more space between the last vocal stave (whichever it is) and
the first accompaniment stave. Changing skeve spacing every time the last vocal linesuspended

or resumed can be avoided by using a triple instheespacing directive.
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Whenever three numbers appear as a parametetavespacing, the second number specifies a
minimumspaceabovethe given stave, while the third specifies the space below it. For example,

stavespacing 1/46 2/50 3/50/48
specifies that stave 3 always has at least 50 points above it, even when stave 2 is suspended.

Space specifiedbove the top stave is ignored, and if it is desired to specify space above the last stave,
some dummy third number must be given to fulfil the syntax requirement of three numbers.

The spacing between staves can be varied in the middle of a piece. See the stave dssutneps
and[ssnext] (section 47.81).

A value of zero may be given for the spacing. This causes two successive staves to print on top of
each other, and can be useful for printing two lines of music on the same stave. It can also be useful
for printing a figured bass line, using invisible notes to set the horizontal positioning for the figures.

Note that if only a few bars of a piece require overprinting,[tleset] stave directive may bmore
convenient than the use of a complete overprinted stave.

38.108 Stemlengths

This directive is followed by up to six numbers, which specify adjustments to stemlengths for
unbeamed minims, crotchets, quavers, semiquavers, demisemiquavers, and hemidemisemiquavers,
respectively The values may have fractions, and negative values (indicating stem shortening) can be
used. Unbeamed notes that are shorter than a semiquaver have their stems automatically léygthened

2 and 4 points, respectively, in order to fit in the extra tails.

38.109 Stemswap

This directive can be used to alter the way in which PMW chooses stem directions for notes lying on
the stem swap level for the stave. Specifying this directive hagftbet of altering rules N5 antl6
as described in chapter 43tém diectiong. Note that rule N3 isot affected.

stemswap up

All notes at the stem swap level that are not otherwise constrained have stems that go upwards. This
can be useful when there is vocal underlay

stemswap down
This gives the opposite effect and may be useful for American publishers.
stemswap left

This makes these noteepend on the stem direction of the note to their left, viewing the pames
long stave (i.e. on the previous note).

stemswap right

This makes them depend on thext note to their right that is not also on the stem swap level.
However this does not extend beyond the end of a bar. If the final note(s) of a bar are on the stem
swap level, their stem direction is taken from the preceding note.

38.110 Stemswaplevel

This directive specifies, for each stave, the level at which stems normally swap from pointing down to

pointing up. The default value is zero, which specifies the middle line of the stave. On the swap level

itself, the stem may go either up or down, depending on the surrounding notes and the option set by
stemswap.

Stemswaplevel can be followed by a singleumbey in which caset refers to every stave, or it cdre
followed by pairs of numbers separated by slashes, rathestéikespacing. The change in swagevel
may be positive or negative, and its units are note positions. Thus, for example,

stemswaplevel 1/1 2/-1

requests thaon stave 1, the swap level is moved to the third space instead of the third line, while on
the second stave it is moved down to the second space.
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38.111 Suspend T

The suspend heading directive specifies the suspension of certain staves from the beginning of a piece.
It must be followed by a list of staves, in the same format adrtheket and brace directives. For
example:

suspend 1,3,5-9

A detailed description of the suspension mechanism is given in the section on the stave directive of the
same name (section 47.86).

38.112 Systemgap

The vertical distance between systems of staves is measured from the bottom (or top) of the last stave
of one system to the bottom (or top) of the first stave of the next system. The default distddce is
points, the same as the spacing between staves in a system. Thus by default, the entire output on a
page ison evenly spaced staves (if there is no vertical justification).systemgap directive enables

the user to specify a different amount of space between systems. It takes a single dimension as its
parameter.

The spacing between systems can be varied in the middle of a piece. See the stave {sglothads
and[sgnext] in section 47.73.

38.113 Textfont *

By default, all text characters that form part of a page of music are printed usifigntsseries of
fonts. This directive can be used to specify alternative fonts and also to define up to twelve additional
fonts. It takes the following form:

textfont < fontworc> "< full font name"

The firstparameter must be one of the words ‘roman’, ‘italic’, ‘bold’, ‘bolditalic’, ‘symbol’ or ‘extra’
followed by a number in the rande- 12, specifying which text font is being defined. Thecond
parameter is the full name of the font, in double quotes. For example,

textfont bold "Palatino-Bold"

This changes the bold face font from the default (which is Times-Bold) to Palatino-Bold. An example
which defines the first of the twelve available extra fonts is

textfont extra 1 "Helvetica"

This font is accessed in text strings by the escape sequetice See section 34.6 for details foint-
changing escape sequences. The capitalization of font names is important.

38.114 Textsize(s)

Text which is specified with the music on a stave can be printed in twiifegent sizes in addition to

the default sizes for underlay, overlandfigured bass text. Thextsizes directive specifies the sizes
that are required. It is followed by up to twelve font sizes, which may include stretching factors and
shear angles. Any unspecified sizes are set to 10 points. For example,

textsizes 10.511 7.6 9/1.1

By default, ordinary text is printed using the first size specified, while underlay, overlay, and figured
bass text is printed using the size specified by uhderlaysize, overlaysize, or fbsize heading
directives, respectively.olprint text at any of the other sizes, tree qualifier mustbe used -details

are given in chapter 44.

38.115 Thinbracket

This directive, which has the same syntaxbaacket and brace, causes a thin, square bracketb®

drawn to join two or more staves. Likeace, nothing is drawn if it covers only one stave, and it is
drawn outside the thicker bracket, if that is present. This sign is sometimes used in scores to join
staves containing multiple parts for the same instrument.
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38.116 Time T

The time directive defines a common time signature for all the staves of the piece or movement, in a
similar way to the key signature. Again, changes can be made during the music or for individual
staves, which are permitted to hadéferent time signatures. See tftéme] directive for detailsThe

default time signature is 4/4.

38.117 Timebase

This directive can be used at the start of a new movement to cancel the effetinodbase in the
previous movement.

38.118 Timefont
The timefont directive can be used to specify the default font and size for the printing of time
signatures. Its syntax is:

timefont<  size> < name

The size is anumber giving the size of font required. If it is omitted, a font size of 10 pointgsisd.
The name must be one of the words ‘roman’, ‘italic’, ‘bold’, or ‘bolditalic’, or the wéegtra’

followed by a number in the range 12. It cannot be omitted. When this directive is not used,
11.8-point bold font is used for printing time signatures.

The parameters set bymefont do not affect the printing of the time signatures C and they afect
only numeric time signatures, or those printed viapthiattime directive.

Changing thesize of the time signature font does not affect the positioning of the characters. The
facility is intended for selecting a suitable size when a font other than Times-Bold is used.

As an example of the use @imefont, considerthe printing of an original time signature in them
of a circle, for a piece which has three minims to the Wahis is the only time signature that is to be
printed, it can be specified as follows:

timefont 10 bold
printtime 3/2 "\**147\" "
time 3/2

A 10-point font is required, to match the music font with which the music itself is printed. The word
‘bold’ is required by the syntax of themefont directive, even though the bold font is not itself
actually used. Character 147 in the music font (requested by the asterisks) is a circle of the right size.

38.119 Timewarn

This directive can be used at the start of a new movement to cancel the effetin@wvarn in the
previous movement.

38.120 Topmargin
See section 38.1B¢ttommagin and topmagin) above.

38.121 Transpose T

A transpose directive given in the heading sets a transposition for the whole movement. It does not
affect subsequent movements. It must be followed by a positive or negative number which specifies
the number of semitones of transposition up or down, respectively. If a transposition is also specified
from the command line, the two values are added together

Chapter 29 gives more details about transposition.

38.122 Transposedacc

By default, PMW always prints an accidental on a transposed note if an accidental was prekent on
original, thereby preserving cautionary accidentals. The directive

transposedacc noforce

100 Heading diectives



changes this behaviour such that accidentals are printed only when stecdgsaryThe standard
behaviour can be reinstated for subsequent movements by specifying ‘force’. It is possible to force
either behaviour for individual notes.

38.123 Transposedkey

When theres a choice of key signature after transposition, PMW uses a fixed default. For example,
uses the key of® rather thanF. There is a complete list of the key signatures in chapter 29. The
default can be overridden by specifying

transposedkey <  key> use < key2

which means ‘if transposing a key signature yielteyd, thenuse «ey2 instead’. There may be
many occurrences of this directive. Thus, to ensure transposition#i,nuseF

transposedkey G$ use F#

The transposedkey directive has other uses when transposing music which is notated using the 18th
century conventiomf fewer accidentals in the key signature than in the tonality. It makes it possible to
print the transposed music either with a modern key signature, or using the same convention.

A transposition of zero is different to no transposition at all, and if it is specified, any settings of
transposedkey are consultedThis makes it easy to print the same piece of music with or without a
key signature.

The transposedkey directive isrelevant when chord names in strings are being transpbseduse
the name is transposed in exactly the same was as the note would be.

38.124 Trillstring

When a trill is indicated for a note, the glyghis printed from the music font. Theillstring
directive enables this to be changed for another character or characters. For example,

trillstring "\it\tr"

replaces it by the lettetts, printed in italic. The string may be preceded by a number, specifying the
size of font to be used.

38.125 Tripletfont
This directive specifies the size and style of the text font used to print the ‘3" over tripletalsand
similar numbers over other irregular note groups. The syntax is

tripletfont < fontsize < name

The size is a number giving the font size (with an optional stretching facirshearing angle). It

is omitted, a size of 10 points is used. The name must be one of the standard font name words, e.g.
‘bolditalic’ (see chapter 31). It cannot be omitted. When this directive is not used, a 10-point roman
font is used for printing triplet numbers.

38.126 Tripletlinewidth

This directive is be used to set the width of lines used for the brackets of irregular note groups. The
default width is 0.3 points.

38.127 Underlaydepth

If two or more character strings, all designated as underlay, are attached to the same note, then they
are automatically printed one below tbher The distance between the baselines of the strings can be
set by this directive. The default depth is 11 points.

A negative parameter can be given to this directive for special effects, such as printing alternative
words above a stave. However, this is probably easier to achieve by using the overlay facilities.

The depth parameters for underlaid and overlaid text are separate and independent.
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38.128 Underlayextenders

In a second or subsequent movement, this directive restores the printing of extender lines at the ends
of underlay words whose last syllable extends over more than one note if it was suppressed by
nounderlayextenders in an earlier movement.

38.129 Underlaysize
By default, text which is specified as being vocal underlay is printed using a 10-point font. This
directive enables a different size to be chosen for underlaid text. For example,

underlaysize 9.5

Individual items of underlay text can be printedd#ferent sizes by using this text qualifier The
size parameters for underlaid and overlaid text are separate and independent.

38.130 Underlaystyle

By default, PMW centres underlay and overlay syllables under each note. There is a tradition, ‘now
frequently ignored’ (Kurt StoneMusic Notation in the Twentieth Centlryvhich calls for multinote
syllables tobe aligned flush left with the initial note. Thmderlaystyle directive isused to request
PMW to align underlay and overlay in this traditional manneraiggiment is a number: style O is the
default, while style 1 sets multinote syllables flush left.

When operating in style 1, individual multinote syllables can be centred by making use of the *
characterwhich is still recognized in this style. Infeft, style 1 causes the automatic insertiora df
character at the start of any multinote syllable that does not already contain one.

38.131 Unfinished T

The directiveunfinished, which has no parameters, indicates that the musical data supplied is not a
complete piece. This has the effect of suppressing the solid bar line at the end. It applies only to the
movement inwhich it appears. It is not necessary to speaifiinished if the piece ends with a double

bar line.

38.132 Vertaccsize

The sizeof accidentals that are printed above or below notes (see section 41.5) is controlled by this
heading directive; the default size is 10 points, which causes them to be the same size as normal
accidentals. For example,

vertaccsize 9
causes them to be printed slightly smaller
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39. Stave data

This chapter is the first of a set of chapters in which we describe the format of the musical data for a
single stavewhich consists of a sequence of notes and rests, interspersed with other items Isach

lines, key and time signatures, clefs, text strings, etc. The items that are not notes or resthere of
following forms:

* A few common items which can conveniently be represented icah®uters characteset are
represented by one or more special characters. An example is the use of the vertical bar to
indicate a bar line. These items are described in the followirapter Non-note characters in
stave data

* Textual items, such ad’; ‘a tempo’ etc.,are coded as text strings enclosed in double-quote
characters, and are described in chapter 44.

« Other non-note items take the form efave diectives enclosed in square brackets. There are
several different formats, and these directives are described in alphabetical order in chapter 47.

Notes, rests and other items may be interspersed freely, as required. PMW makes no attempt to check
on themusical sense of what it is asked to print, other than to check the length of egexdagmt
when this check is disabled).

Space characters and line breaks can be used to separate items to make the input easier to read, though
they are not necessary. Alternatively, semicolons can be used instead of, or as well as, spaces.
However if a semicolon follows a note which could be beamed, it causes a beam break.to occur
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40. Non-note characters in stave data

A number of characters or character sequences may occur interspersed among the ribtestiard
of a stave, and these are described in this chapter

40.1 Bar lines

Bar lines in the music are indicated by means of the vertical bar character. A single vertical bar gives
a singlebar line; two successive vertical bars gives a double bar lmentodea totally empty bait
is therefore necessary to include a space between the two vertical bar characters.

Barlines may be printed in 6 different styles (see section 38.7). The default style can be set by
barlinestyle (for the whole piece) ofbarlinestyle] (for an individual stave). In addition, the style of

any individualbar line may be specified by following the vertical bar character with a digit in the
range 05. Note also that théreakbarlines directive can be used to specify breaks in bar liags
particular staves.

PMW checks the notes and rests in a bar to ensure that they agree with the time signature, though this
check can be suppressed (seenbeheck and[nocheck] directives).

Occasionally it may be necessary to put in a dummy bar line in order to allow PMW to start a new
system in the middle of a bar — something it does not normally do. If a vertical bar charatter in
input is immediately followed by a question mark, it behaves exactly as a normal bar line, teatept
nothing is printed.

The bars on either side of such an invisible bar line are typically of abnormal length, so lémegythar
check will need to be turned off for each of them (udingcheck]), andif bar numbers are being
printed, thelnocount] stave directive should be used to stop one of them from being counted.

Normally, the end of a bar marks the end of a set of beamed notes. It is, however, possible to carry a
beam over the bar line and into the nbat This is done by following the vertical baharacter by an
equals sign in the input. A full description of this facility is given in section 42.2.

The amount of horizontal space which is inserédtér a bar line is controlled by tHearlinespace
directive. This applies to both visible and invisible bar lines.

40.2 Repeated sections
The beginnings and ends of repeated sections are marked by the character sequences

(: for the start of a repeated section
)  for the end of a repeated section

These need not be at the beginning or end of a thaugh if they are, the repetition sign is
amalgamated with the bar line in the conventional marvdrenthe end of one repeated sectign
‘back to back’ with the start of another repeated section, twierdiit forms of amalgamatedarking
are available, controlled by tmepeatstyle directive (section 38.97).

PMW does not split lines of music other than at the ends of bars (but see the previous section
concerning ‘invisible bar lines’). It makes no check that the repetition signs make musical sense.

When a bar starts with a new time signature and a repeat mark, the order in whicharthgsmted
depends on the order in which they appear in the input.

[time 4/4] (:
causes the time signature to be printed first, followed by the repeat mark, while
(: [time 4/4]

causes the repeat mark to be amalgamated with the previous bar line, with the time signature
following. If, at the same point in the music, these items appearfaratit orderson different staves,
then the repeat sign is printed first on all staves.
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40.3 Hairpins

The characters and< are used within a stave to encode hairpins. They are always upadétsnand
they enclose the set of notes above or below which the hairpin is to be drawn. Thus

ab>cde>

specifies a diminuendo hairpin that extends under the three notes C, D, and E. The hairpintiséarts at
left-hand edgeof the first note, and ends at the right-hand edge of the lastUErminated hairpins
are automatically terminated at the start of a hairpin of the opposite kind.

If the end of a hairpin is given at the start of a bar, before the first note, then the hatgmirsated
just past the bar line, unless it is the first bar of a line, when it is extended far enough to be of
reasonable size. (See also thar option below)

A minimum length of 10 points is imposed on hairpins. If a hairpin would be shorter thpoii8, it

is extendedon the right until it is 10 points long. As well as the case of a hairpin terminating at the
start of a system, this can also happen if a hairpin is specified with only a single note between the
angle brackets.

Hairpins can extend over bar boundaries; if a hairpin extends over the end of a system, it is
terminated, and a fresh one started on the next systomever the end of the first part oa
decrescendo or the start of the continuation of a crescendo is drawn with a small gap to indicate the
continuation.

The positioning of hairpins takes account of the notes under or above which they lie. However, manual
adjustment isalso provided. The hairpin characters can be qualified usingd , /| , and/r and a
number to move up, down, left and right./uf or /d is given at the start of a hairpin, it causes the
whole hairpin to be moved up or down. Thus

ab</ddcd<

prints a hairpin that is 4 points lower than the default position./Thand/r qualifiers, onthe other
hand, affect only the end of the hairpin at which they are specified. Thus

</I5abcd</r5

stretches the hairpin by 5 points at each end. Ifdheor /d qualifiers are used on the terminating <
or > character of a hairpin, they cause that end of the hairpin to be moved up or down relative to the
left-hand end. For example,

< abc </ul0

specifies acrescendo hairpin which slopes upwards to the right. Adaingr /d to the left-hand end
would move the whole hairpin up or down, without affecting the angle of slope.

If a hairpin is split, specifyindgu or/d at its start moves both halves of the hairpin up or down, but
specifying one of them on the final angle bracket moves just the final end point, as for non-split
hairpins.

The vertical positions of the intermediate ends of split hairpins can be controlled bptibes/slu
/sld ,/sru , and/srd . They must be given on the starting angle bracket of a hairpin.

The rather confusing abbreviations ‘sI' atsd’ stand for‘split left’ and ‘split right’. They refer to the

two ends of the split as they would be on one long system before it is split up. Thus the ‘sI' refers to
the right-hand end of the first part of a split hairpin, whilé refersto the left-hand end of the second
part. T© move the second part of a hairpin down by 10 points say, you wouldsie® on the
starting angle bracket, arid10 on the final bracket.

The horizontal position of the start or the end of a hairpin can be set to be halfway between the
relevant note and the one that follows it, or the end of the lhameans of theh option. For
example,

>/h GAB >/h B

starts the hairpin halfway between G and A, and ends it halfway between the two Bs. Withaut
would have started at the G and ended at the first B. The ube @fvays moves the end point tioe
right.

In fact, the/h option is more general; it can be followed by a number indicating the fraction of the
distance that is required. For example,
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< GGG </h0.8 |

ends the hairpin 0.8 of the way between the last note and the bar lineotf/r are given as well as
/h , the effect is cumulative.

Another option that adjusts the horizontal position of hairpifisais . If the character indicatinthe

start of a hairpiris followed by/bar then the hairpin startat the horizontal position dhe previous

bar line, except at the start of a system, where it starts after the clef and key signature. If the character
indicating theend of a hairpin is followed bfoar then the hairpin ends at thextbar line. Theuse

of /bar overrides/h .

Hairpins are printed under the stave by default, bufhbe pins| directive (section 47.35) can be used
to make them print above instead. It can also specify a fixed distance above or below the stave, or a
general vertical adjustment for all hairpins.

Individual hairpins can be forced to be above the stave, below the stave, or in the middle between the
current staveand the one below, by means of the optitms /b , andm . Do not confusém with
/n . One way of remembering the difference is to assodmteith ‘horizontal’ ratherthan ‘halfway’.

Individual hairpins can be printed at a fixed level above or below the stave by folldavirey /b by
a dimension, which specifies the position of the point of the hairpin. For example
>/al0 bc’eb > | </b12 gfag < |

prints the hairpins with their points 10 points above the top of the stave and twelve points below the
bottom of the stave, respectively

The widthof the open end of an individual hairpin can be set by following the irital> character
with /w and a dimension. For example,
</w4 ga <

The defaultwidth is 7 points, but this can be changed by g pinwidth heading directive (fothe

whole piece) or by théhairpinwidth] directive (for the current stave). There is alsor pinlinewidth
directive, whichis used to change the thickness of the lines in hairpins. The default thickness is 0.2
points.

40.4 Caesurae
A caesura in the music is shown in the input in very much the way it is printed, by two successive
slashes:

c'B/lrc-|

It is normally printed as two strokes, but tbaesurastyle directive canbe used to obtain a single-
stroke form.

40.5 Dotted bar lines

The character (colon) may appear on its own in the middle of a bar. It causes a dotted bar lh@e to
printed at that point. The bar line is subject to the normal controls for whether it extends down to the
next stave or not. A colon is not counted as the end of.a bar
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41. Notes and rests

The information for a note consists of five parts, of which only the first two are mandatory. These are,
in order: pitch, length, expression and/or options, tie or slur information, and beam break information.
A rest has only a length and an options part.

Notes and rests do not have to be separated by spaces in the input, though spaces can bierinserted
readability if required. A sequence such as

abcd

is perfectly valid input for four notes. Spaces may not, however, appear within the encoding for one
note, except in the options part as specified helow

41.1 Chords

PMW can deal with certain kinds of chondptated by enclosing a number of notes in robrackets.
The notes must either all be of the same musical length, or all but the first must consist dbyust a
case letter, in which case the length is taken from the first note. For example,

(gb) (c-#g-) (A++A'++) (g=-bd'g))

The notes do not have to be in any particular pitch order. If there are to be accents on the chord
(staccato, etc.) then these must be specified on the first note. If the chord is to be tied, then the
underline character must appesdter the closing bracket. Note that an underline character caeot

used for short slurs when chords are involved. [Bhe&] directive must be used instead.

Chords consisting of quavers or shorter notes are beamed in the usual way; a semicoltre after
closing bracket breaks the beaming, while a comma breaks secondary beams only

PMW is capable of automatically positioning accidentals on chords. It does this provided that none of
the notes in the chord contains an explicit accidental positioning request (see below). If any of the
notes contains an explicit accidental position setting, then no automatic positioning is done, and it is
assumed that the user has positioned all the accidentals in the chord by hand.

41.2 Note pitch

The pitchof a note is indicated by one of the usual note-letters, A to G. As is conventional in music,
the letters represent the notes C to B, starting at the octave below middle C. The case of the letter
(upper case or lower case, that is, capital or small letter) doeshowevey form part of the pitch
information (contrary to musical convention). Instead it is used to indicate the leogth as
described below

A note’s pitch is raised one octave by following the letter by a single quote character (apostrophe);
two octavesequire two quotes, and so on. Similarly, a note’s pitch is lowered one octave by following
the letter by a grave accent character

Accidentals are indicated by special characters before the note letter. The sharp character is the
obvious one to use for indicating a sharp sign, but there are no obvious candidates fomidditsads.
Therefore two keys that are adjacent on most keyboards, and next to the sharp sign on sased; are

the dollar sign for flat and the percent sign for natural. Double sharps and double fiadicated by

two sharp signs or two dollars.

Here are some examples of notes of different pitches:

c middle C

(O the C above middle C

#9 G sharp below middle C

$b’ B flat above middle C

%cC C natural below middle C

##g G double sharp, below the C below middle C

It is possible, when specifying the clef, or by using floetave] directive, to request that all
subsequent notes be transposed up or down by a given number of octaves. This is normally used with
the treble clef and some of the C clefs. When, for example, one octave of transpositibeehas
requested, the note letter C on its own represents middle C.
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When two or more parts are being overprinted on the same printed stave, certain accidemals on
part areoften omitted, because an accidental in another part serves, in the printed music, for both.
However if a MIDI file is being generated, the music does not sound correct when played.

Invisible accidentals are provided to change the note that is played, without causing anythéeng to
printed. Following an accidental character with a question mark #g) causes it to become
invisible. As for normal accidentals, the effect of invisible accidentals lasts until the end of .the bar
Invisible accidentals may not be specified as bracketed.

41.3 Bracketed and moved accidentals
Accidentals are sometimes printed in round or square brackets. This is requested by following the
accidental with a closing bracket of the appropriate type, for example

#)a $Jb ##)c

41.4 Moved accidentals

Occasionally it is necessary to instruct PMW to move an accidental sign to the left of where it would
normally print. If the charactes follows the accidental sign, the accidental is printed 5 points to the
left of its normal position, scaled to the stave size. Two successibaracters move it 10 poinkesft,

and so on.

Alternatively, a number may follow the< character to specify exactly how far left to move the
accidental. Thus, for example:

#<A the sharp is moved left by 5 points
$<<b the flat is moved left by 10 points
%<4.25C the natural is moved left by 4.25 points

41.5 Accidentals above and below notes
Some editors like to print editorial accidentals above or below nogss.stringscan be used for this,
but they do not transpose, and the music is not played correctly if a MIDI file is generated.

The letterso andu are used to request that an accidental be printed over or under the notea(since
andb cannot be used because they are note names). Thus:

#oa $ub

prints a sharp above the note A, and a flat under the note B. These acciaetalhe playing pitch
of the note for MIDI output, but doot affect subsequent notes in the bar. They change with
transposition, just as ordinary accidentals do.

The sizeof the accidentals is controlled by the heading directidaccsize; the default size is 10
points, which causes them to be the same size as normal accidentals.

It is possible to move thes#ccidentals by following the letter wittw or /d and anumber (In fact,
/I and/r are also available, though unlikely to be useful.) For example:

#oludc’ %u/d2f

If bracketedaccidentals are required, the bracket must foltowr u and any up/down movement
specification.

41.6 Transposed accidentals

PMW can be forced to print a given transposed note in a particular way (e.g. with a double sharp
instead of a natural). This facilitys provided for cases when the normal transposition rales
inappropriate, and it is done by following the accidental for the note (if any) with one &lkneing
character sequences:

Nt print with a sharp (‘black’ notes and C and F)

"$ print with a flat (‘black’ notes and B and E)

Nt print with a double sharp (‘white’ notes except C and F)
"$$ print with a double flat (‘white’ notes except B and E)
% print with a natural (all ‘white’ notes)
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For example, if a note which is specified ###G is transposed up by one semitone, and would
normally be printed as A-natural, it will in fact be printed as G-double-sharp.

In the absence of any special indication, a subsequent note of the same pitch in the bar will
automatically print in the same way

Normally, PMW always prints an accidental sign fartransposed note if there is an accidentahin
input, thus preserving cautionary accidentals. Occasionally this is not required. Suppression of an
unnecessary accidental can be requested by following the accidental by the sequence

N

If an accidental is actually necessary in the transposed music, it will not be suppressed.

The suppression of unnecessary transposed accidentals can be enabled for all notes by means of the
transposedacc directive. When this iglone, individual accidentals can be put back by mearnhef
sequence

Nt
after the input accidental.

If a bracketed accidental is required, the bracket must follow the transposition option, which in turn
must follow any request to print the accidental above or below the note.

41.7 Rests

There are three ‘note letters’ which are used instead of pitch letters to specify rests. The letter R is
used to indicate a normal rest. It may not be preceded by accidentals or followed by quote characters
or grave accents. The letter Q is similauat it causes nothing at all to be printed. It is often caded
‘invisible rest’. It is useful for special effects when overprinting staves or using coupled staves.

The letter S has exactly the same effect as R except when it is used to specify a conipleéstbar
Such bars are normally candidates for amalgamation with surrounding bars, leading to the printing of
‘long rest’ bars where possible. When a rest bar is specified using S it is always printed as an
individual bar and never amalgamated (see section 41.12 for more details). You can thirds of S
standing for ‘single’.

41.8 Length of notes and rests

The primarylength of a note or rest (visible or invisible) is indicated by the case of its letter. An upper
case (capital) letter is used for a minim, and a lower case (small) letter for a crotchet.

Notes orrests shorter than a crotchet have ‘flags’: a minus sign is a single flag for a quaasrakn

sign is two flags for a semiquaver, an equals followed by a minus sign is three flagsidoni-a
semiquaver and two equals signs are four flags for a hemi-demi-semiquaver. If the note letter is
followed by quotes or grave accents as part of its pitch, the flags follow these.

Notes or rests longer than a minim are constructed by the addition of plus signs, each of which
doubles the length. One plus makes a semibreve, two make a breve.

One or two dots may follow a note or rest as in conventional music, to extend its length bpdhalf
three-quarters, respectively. There is also support for Emmanuel Ghent's notation for extending the
length of a note by one quarter (as reported in Gardner Read’s Muosic Notation. The PMW
encoding for this is to follow the note with a dot and then a plus sign. The length of the note is
extended by one quarter, and it is printed as the normal note followed by a plus sign.

This facility is particularly useful when there are five beats in a bar. For example, the notatioin
[time 5/4] A+.+

prints a semibreve followed by a plus, indicating a note whose length is equal to five crotchets. Here
are some examples of notes and rests of different lengths:

A++ breve

#B + semibreve

G+.+ semibreve followed by plus
F. dotted minim

R minim rest

e.. double dotted crotchet
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$$9 crotchet

r-. dotted quaver
c- quaver
= semiquaver
e’=- demi-semiquaver
%b == hemi-demi-semiquaver

41.9 Horizontal movement of augmentation dots

It is occasionally necessary to move augmentation dots to the right, usually when printing multiple
parts on the same stave with notes close together. If an augmentation dot is preceded by the character
> it is moved right by 5 points (scaled to the stave size). ferdifit distancecan be specified by
preceding the> with a dimension. For example:

a>. g6.2>..

In achord, the> character must be used on the first note, and not on any othaffects all thedots
in the chord, because they are always vertically aligned.

41.10 Vertical position of augmentation dots

The vertical position of dots for notes on lines can be controlled bjdtig] directive and the:\
option. (See section 41.13 below for full details of note options.)

This optionaffects only notes on lines which have augmentation dots. Normally such dots are printed
in the stave space above, but if the colon is present, they are printed instead in the space below. The
default position can be changed by means of{dots] stave directive; when the default is below, the

colon item causes the dot for a particular note to be printed above. For example,

[treble] el\\ @ dot below
[dots below] g.\'\ @ dot above

The colon can be used in individual notes within a chord. However, PMW overrides tpesitan
setting whenan interval of a second occurs in a chord. In this case, the lower note always has its dot
below if it is on a line, and the upper note always has its dot above, if it is on a line.

The\:\ option does not affect notes in spaces. However, it is sometimes useful to be able to move an
augmentation dot into the space above. The optibn achieves this; it has nofett if used on a
note that prints on a line.

For example, the chor@.g.a.) in the treble clef prints by default with only two dots. If three dots
are required, there are two ways in which this can be achieved:

(eX\g.a.)) (e.g.a.\)

The first one moves the dot on the lowest note down, while the second moves the dot on the highest
note up.

When there is an interval of a second in a chord and the higher note has its dot movethisp by
means, the lower note’s dot is no longer automatically moved down.

41.11 Whole bar rests

There isone other special character that may follow the letters R, Q, or S, but not any of the note
letters. This is the exclamation mark, and it is used to indicate that the rest fills an entirethaut W
this, it is not possible to specify a complete’®aest as one item in all time signatures.

The diference betwed®l andQ! is thatthe former causes the printing of a conventional whole bar
rest sign,while the latter causes nothing at all to be printed in the bar. This is useful when staves are
being overprintedS! behaves likeR! except that the bar in which it appears is never eligible for
amalgamation int@ single multiple rest bar with the bars on either side of it. A bar conta@ling

always shown on its own.

Whole bar rests specified using an exclamation mark are normally printed as semibreve rests, centred
horizontally in the bar. The form of the whole bar rest sign can be altered for certain time signatures
by means of théreverests heading directive.
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If a bar contains only a whole bar rest or a single note on every stave, it sometimes looks better if the
notes arealso centred. This can be done by using \the option for the notes (see section 41.13
below).

Rests which happen to fill the bar, but which are not specified with exclamation marks, are printed as
rests of the appropriate length. For example, in 3/4 time theRre& printed as a dotted minim rest.

If bar lengths are being checked, such a rest is printed centred athleut if they are not, it is
printed at the left-hand end.

The amalgamation of a sequence of whole bar rests into a single multi-bar rest still edoettser
exclamation marks are used for the rests or not.

41.12 Repeated rest bars

PMW automatically detects when a rest completely fills a baalso checks for a succession of rest
bars. If a sequence of two or more rest bars is found, a conventional ‘long rest’ sign is drawn, with the
number of bars rest printed above it.

This is only done, of course, dll the staves in the current printing have rest bars, which normally
happens when one or more parts are being extracted from a score.

A bar is considered eligible for amalgamation with its neighbour(s) in this way if it contains nothing
but an unadorned rest item. A rest bar with a fermata on the rest (for example) always prints as a
separate bar

However the initial bar of an amalgamated sequence is permitted to contain items such as key and
time signatures and a beginning repeat mark, and the last bar in a sequence may end with a
terminating repeat sign. A text item is also permitted in the first bar of a sequence.

There are occasions where it is required that a rest bar should not be considered eligible for
amalgamation. An example is a rest bar with a text item such as ‘G.P.” which occurs at the start of a
sequence of rest bars. In such cases, the Btrould beused to notate the rest. An example of its

use might be:

[10]R! | "G.P."S!| [B]R! |
If Rwere used instead & here, the last nine bars would be printed as a single multi-bar rest.

41.13 Note expression and options

The expression/optionportion of a note includes all additional marks such as staccato, emphasis,
trills, mordents and fermatas. It can also indicate that the note is a grace note, force the stem of the
note topoint up or down, indicate the lengthening or shortening of the note’s stem, change the position
of accents and augmentation dots, etc.

For many notes there are no such special markings and this part will not be present. If it is ipresent,
consists of two backslash characters, between which there are one or more letters ohaHwters
indicating the expression or option required. For example, a dot and a minus sign sigtaigcato

dot or a solid line emphasis, respectively

The possible character sequences that can occur are as follows:

YA single tremolo mark

VA double tremolo mark

VI three tremolo marks

\~\ ‘upper’ mordent sign

\~\ ‘lower’mordentsign

\~~\ double ‘upper’ mordent sign

\~~|\ double ‘lower’ mordent sign

\\ print accent on stem side, trill or fermata below
\\ staccato dot

\:\ invert augmentation dot position (notes on lines)
\:\ move augmentation dot up (notes in spaces)
\-\ solid line emphasis mark

\>\ horizontal wedge emphasis mark

\"\ ‘start of bar’ accent

\a< n>\ accent numberr=> (see below)
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\ar\ arpeggio mark

\ard\ arpeggio mark with downward arrow
\aru\ arpeggio mark with upward arrow
\c\ print on coupled stave

\C\ centre if only note in bar

\d\ string down bow (organ heel) mark
\A\ fermata (pause) above note

\fi\ fermata (pause) below note

\o\ grace note

\g/\ grace note with slanted line

\nh\ don't print on coupled stave

\m\ masquerade note (see below)

\o\ small circle over note (harmonic)
\sd\ force note stem down

\su\ force note stem up

\sw\ swap note stem direction in beam

\sl< n>\ lengthen stem
\sl-< n>\ shorten stem

\sp\ spread chord

\t\ turn

\t|\ inverted turn

\tr\ trill

\tr#f\ trill, with a sharp sign above

\tr$\ trill, with a flat sign above

\troo\ trill, with a natural above

\u\ string up bow (organ toe) mark
W\ small, closed vertical wedge accent
\W\ large, open vertical wedge accent
X\ cancel default expression

More than one of these character sequences can be pbedteeen the backslashes, and spaces can be
used to separate them, for example,

#g\.-\ staccato and tenuto
\tr sd\ trill and stem down

Notes that are marked as grace notes can be of any length — crotchets, quavers, semiquavers, etc.
PMW beamgyrace notes where possible. The stems of grace notes always point upwards, whatever the
pitch, unless an explicit downward stem is requested by speciyiad\ . If there is more than one

grace note in sequence, specifyingdewnward stem for the first one causes all of them to have
downward stems.

The sequenck\ is used to cancel any default expression that may be in force (see section 47.1).

The sequenceg\ and\h\ are used to override the default note placing when coupled staves are in
use (segcouple]).

When there is a whole bar rest in some staves, and just a single note in the remaining staves, it
sometimes lookedd that the rest is centred horizontally in the bar and the note is not, especially if the
note is a semibreve. The optid@\ , if used on the first and only note irbar, causes it to beentred

like a whole barrest, provided that the note has a length equal to the current bar lengtht (Don’
confuse\C\ with \c\ .)

The single and double colon options are concerned with the vertical placement of augmentation dots;
details are given in section 41.10.

The item\a< n>\ is a general notation for specifying accents. The values thrabtwy take are:
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staccato dot

horizontal bar

horizontal wedge-

small, closed vertical wedge
large, open vertical wedge
string down bown

string up bow

ring (harmonic)

‘start of bar’ accent

By default, accents and the harmonic ring are printed on the opposite side of the noteheatetn,the
but fermatae, trill signs, and other ornaments are printed above the note, independent of the stem
direction. String bowing marks are always printed above the stave (but Jeewvineg] directive).

The! note option causes PMW to print an accent or harmonic ring on the same sidenotehead

as the stem, which is occasionally necessary when more than one part is being printed on the same
stave. If is usedwith a fermata or trill or other ornament, the sign is printed below insteathafe

the note. String bowing marks are not affected by the use of tpgion.

O©oO~NOUOITRARWNE

41.14 Stem lengths

The note option consisting of the lettesis followed by a number is meaningful for notes shottem

a semibreve. It specifies a lengthening or shortening of the note’s stem. The number specifies the
amount by which the stem is to be changed; positive numbers cause lengthening, negative numbers
cause shortening. For example,

a\sl3.4\ b\sl-1.2\

lengthens the stem of the first note by 3.4 points and shortens the stem of the second by 1.2 points.
PMW maintains a minimum stem length beyond which shortening is ignored.

The shortenstems heading directive can be used to request PMW automatically to shorten note stems
that point in the ‘wrong’ direction — if this is happening, any explicit adjustment is added to the
automatically computed value.

If a note which is part of a set of beamed notes has its stem length changed, this may cause the
vertical position of the beam to change. However, it is not always easy to see which is thbasate

stem actuallydetermines the beasn'vertical position. A better way to adjust beams is to use the
[beammove] directive.

41.15 Moving accents and ornaments

It is possible to move all accents and ornaments up and down, or left and right. This i®ydone
placing/u, /d, /I , or /r , as appropriate, followed by a number of points, after the accent or
ornament specification. For example,

a\./ud\ g\f/lu10\
raises the staccato dot by 4 points and the fermata by 10 points.

For both accents and ornaments, the vertical movement specified is scaled by the relative size of the
stave. Moving an accent does noteat the placement of anything else. For example, if there is text
below a note with an accent that is also below it, moving the accent does not affacrtibal

position of the text.

There is a possibility of ambiguity if a tremolo and a moved accent or ornament are specified on the
same noteas the tremolo notation is a slasl. dvoidthis, the tremolo must be specified before the
fermata: gVf\ is correct, butg\fA causes an error, because it is taken as a fermata with an
incomplete movement request.

41.16 Masquerading notes

For specialeffects (for example, tremolos between notesee[tremolo]) it is sometimes desirable to

print a note or rest of one kind in place of another, for example a crotchet instead of a quaver, or a
breve instead of a semibreve. PMW supports this kinchagqueradinglt is requested by thietterm

in the options part of the note, and the type of note required is indicated in the same ¥y as
normal notes.
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When amasquerade is requested, an augmentation dot can be requested with it, and if it igl@iot, no

is printed, even if the original note is augmented. The ability to add augmentation dots makes it easier
to print renaissance music in the style with a dot before a bar line instead of a tie to a quaver in the
next bar. Thus

G+HM++\ prints a breve instead of a semibreve

g-\m\ prints a crotchet instead of a quaver

g.\M\ prints an undotted minim instead of a dotted crotchet
g\m.\ adds a dot to a crotchet without lengthening it

The only efect of masquerading is to substitute geatiént note for printing; the position of tmote is
not afected.

If the note is beamed, this option is restricted in its use: the only available facility is to pmintna
notehead instead of a crotchet notehead. For example:

g-\M\ b- d'-

Masquerade requests for noteheads other than minims are ignored within bdamesver
masqueradedrests are not restricted within beamed groups. This makes it possible to print
(unconventionally) a crotchet rest under a beam, by using a construction suh\@s  within a
beamed group.

41.17 Expression items on rests

Accent marks are not supported on rests, but pause marks (fermatae) are permitted. Other ornaments
such as turns are allowed on invisible rests only. This gives a way of printing these charatttens on
own at particular positions in a bar

41.18 Changing rest levels

A note option consisting of the letterfollowed by a number is permitted for rests only. A negative
number may be specified. This has #fect of moving the rest vertically up (fgositive numbers) or
down (for negative numbers) by the given amount. For example,

R\I4\

prints a minim rest on the fourth instead of the third line. If rests are generally to be printed at a non-
standard level, th¢rlevel] directive can be used to avoid having to give this option on every rest. If
this option is used in conjunction withlevel], the effect is cumulative.

41.19 Triplets and other irregular note groups

PMW uses brace characters (curly brackets) to enclose notes that form a group which standasad
division of a larger note. The opening brace can be followed by a number indicating the non-standard
division. If this is omitted, the group is assumed to be a triplet. For example

{abc} is a triplet of crotchets
{2 g-a-} is a duplet of quavers
{5 c-d-e-f-g-} is a group of five quavers

By default, PMW assumes that an irregular group is a division of one, two, four or eight notes of the
appropriate larger size. For example,

{7 f-g-a-b-f-a-g-}

is taken as a division of two minims into seven quavers. However, a divisitires minims into
seven is notated on the musical stave in exactly the same marmmasic notation is ambiguous in
this respect. It is not possible to determine what@up of quavers with a ‘7’ above it actually means,
without looking at the rest of the bar

PMW is not capable of analysing bars in this detail. In some circumstances, thereforescéssary

to specify two numbers after the opening curly brace, to specify how many of the larger notes are
being subdivided. The numbers are separated Byrake, the first being the additionaiformation.

For example

{3/7 f-g-a-b-f-a-g-}
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is thenotation for a division of three (instead of two) minims into seven quaversnétason makes

it possible to increase the length of the sub-divided regular group. For groups with larger noimbers
notes, it is sometimes necessary to specify a smaller size of regular group than the default. This is
possible by following the given number with a minus sign. For example,

{3-/11 9-9-9-9-9-9-9-9-9-9-9-}
specifies the division of three (instead of four) crotchets into eleven.

By default,PMW prints the marking for an irregular note group (e.g. the ‘3’ for a triplet) osahe

side of the noteheads as the stems. If the notes are beamed, just the number is printed; if not, a
horizontal ‘bracket’ is printed as well. Theipletfont directive is used to specify the size amyge of

font used.

The marking can be moved, forcéal be above or below the stave, and the horizontal brackebe&an
omitted. The marking may also be totally suppressed.

The [triplets] directive can be used to set defaults for some of these options. For individual triplets,
the following qualifiers may appear after the opening curly bracket, following any numbers that may
be present:

la put mark above

la< n> put mark s> points above
/b put mark below

/b< n> put mark s> points below
n omit bracket

Ix suppress mark altogether
/X invert left-hand jog

Irx invert right-hand jog

/d< n> move mark down r> points
< n> move mark left /> points
Ir< n> move mark right §> points
/lu< n> move mark up i points

/ld< n> move left end of bracket dowms points
/lu< n> move left end of bracket ums< points
/rd< n> move right end of bracket dowms points
/ru< n> move right end of bracket um points

In fact, /x suppresses the marking in the default state onlyjtriplets] is used to suppresall
subsequent irregular note markings, causes the mark to be printed. In other words, it inverts the
mark printing state.

When a dimension is given afté&x or b, the value given is the position above or below the stave of
the baselineof the numerical text for a horizontal bracket. Subsequent adjustment of either end of the
bracket is then possible, as described above. If no dimension is giverfaafter /b , the vertical
position is computed from the positions of the notes that form the group.

The left and right movements are available only if no horizontal bracket is being printed; they are
ignored otherwise. Here are some examples of the use of these options:

{3/5/d1 a-a-a-b-b-} {/b a-b-c-}
{la/u3 dfg} {2/d2/n a-a-}

If either of the/a or /b options is specified, it is assuméaht the marking is being moved to the
other side of the noteheads, and therefore the bracket is automatically addéd. guadifier must be
used if a bracket is not required in this circumstance.

By default, PMW draws the brackets for triplets and other irregular note grbopgontal.
Occasionally asloping bracket is required; these can be obtained by means/bf théd , /ru , and
/rd options on the opening curly bracket. They have the effect of moving the left or right hand ends
of the bracket up or down, respectively, by an amount specified after the option. For example:

{/\d10 dfa}

Very occasionallywhen using coupled staves,ist useful to be able to alter the direction of tjuay’
at one end of a triplet bracket so that it points in the opposite direction to the jog at therath&he
qualifiers/Ix and/rx request this, for the left-hand and right-hand jogs, respectively
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The appearance of an irregular note group does not of itself cause a break in the beaming, and an
explicit beambreak must be specified if required. Strictly, beam breaking indicators and the tie
indicator are supposed to come immediately after the final note, before the terminating } ghiamacter

in fact PMW allows the } character to precede or follow the tie and beam indicators. Thus the
following are all permitted

{9=9=9=.}9= {9=9=0=}.0=

{9=9=9=_}9 {9=9=9-=}_9
When both a tie and beam break indicator are present, the } character must come either ladfere or
both of them, not in between.

41.20 Ties and short Slurs

Two adjacent notes may be tied, or a slur generated between them, by ending the first note with an
underline character. PMW does not distinguish between a tie and a slur between two adjacent single
notes, except that when the underline represents a tie (i.e. when the two notes have the same pitch),
the stem direction of the second note is forced to be the same as that of the first note, and if a MIDI
file is being generated, the tie is honoured. The stem forcing does not happen in the case of a short
slur.

In contrast, when an underscore follows a chord, it causes tie lines to be drawn between thetes of
same pitch in the chord and the following chord. Thus an underscore always representsnone or
ties when it follows a chord. Thislur] directive must be used when slurs are required between
adjacent chords.

If two notes (or chords) that form part of a beam are tied, it does not cause the beabrdkdme An
explicit beam break must be specified if required.

Ties are normally printed on the opposite side of the noteheads to the stems. A tie on a single note can
be forced to be above or below the notehead by adding the quéifier /b after theunderline
characterfor example,

alalae _/b|e
Such an indication takes precedence overftiies] stave directive, which sets a default position dthr
subsequent ties.

The same qualifiers are also available for chords, where they dbrttee tie marks to be drawin the
specified direction. It is also possible, for a chord, to specify that only some of the tie markare
drawn aboveor below the noteheads, the remainder appearing on the opposite side. This [s/done
inserting a digit between thé character and the letter which follows. For example, either of the
notations

(ace)_/1la (ace) /2b
indicates that one of the three tie marks is to be drawn above the noteheads, with the dileéviwo

Slurs thatinclude chords, or span several single notes, must be specified usiriguttfjestave
directive.

41.21 Editorial and intermittent ties
Ties can be marked editorial, or printed as dashed or dotted, by means of the following qualifiers:

le editorial — a short line is drawn through the tie
fi intermittent — that is, dashed
fip intermittent periods, that is, dotted

These are the same options as for slurs.

41.22 Hanging ties

Occasionally there is a requirement to print tie marks twanot end on another note or cholult

simply extend some distance to the right to indicate that the note or chord should be heldaneor

time. These can be notated by making the second note or chord invisible using the stave directive
[notes off]. In the case of a chord, the ends of all the tie marks are vertically aligned in such cases.
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To helpwith the positioning of the ends of this kind of tie, tie marks are allowed to continue over rests
(usually invisible ones). For example,

(cde)_ | qq [notes off] (cde) [notes on]
extends the ties to the position of the third crotchet in an otherwise empty bar

41.23 Glissando marks

Glissando marks are available for single notes. Theyharavailable for chords. (PMW will accept

the notation for chords, but will not do the correct thing with it.) The glissando notation is an
extension of the short slur notation. If a short slur mark (underscore) is followdd kihen a
glissando line is drawn between the relevant notes. If both a slur and a glissando mark are required,
then/s must beadded. If the slur is being forced above or below wih or /b then it is not
necessary to ugs . For example:

f slur only

f /g glissando only

f /slg glissando and slur

f /g/a glissando and slur, slur above

It may occasionally be necessary to insert extra space between notes that are joined by glissando
marks.

41.24 Input short cuts

Some short cuts are available to reduce the amount of typing needed. They do not affect the
appearance of the output in any way

» The previous noteor chord can be repeated exacthithin the samebar by using the lettex
instead of a note letter. Accidentals avet reprinted, thougtthey apply if a MIDI file isbeing
generated. An optional number may followto indicate the number of repetitions. A beam break
or a tie may follow, and a subsequentan be used for further repetitions. For examplba@aof
eight quaver chords, broken in the middle, can be written like this:

(e-gb) x3; x4 |

(Beam breaking is described in the nekiapten A rest may intervene between the original note
and its copy but they must both be in the same,band there must be no clef, octaver
transposition change between them.

* The previous noteor chord’s pitches can be copied, with a different note length and with
different optionspy using the lettep instead of a notéetter, within the same bar. THength of
the note is determined by the case of the Igitemnd any hyphens, equals, or plus signs that
follow, andnormal note options such as staccato, etc., may follow as well. As in the gase of
accidentals are not reprinted, and there must be no clef, octave, or transposition udtaresn
the originaland the copyFor example, a dotted crotchet chord followed by a quaver chord of the
same pitches can be notated thus:

(d.fa) p-

p can be followed by anothey, possibly with adifferent note length, and may follow p and vice
versg provided they are all within the same.bar

For technicakeasonsx andp are not available after notes that print their accidentals abolelow
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42. Note beaming

PMW makesno beaming decisions of its own based on note length or position in the bar othany
criteria, but leaves it entirely up to the creator of the input file to specify what is required. The
beamthickness heading directive can be used to set the thickness of line used for drawing beams.

42.1 Beam breaking

Notes andchords shorter than a crotchet are automatically beamed together unless they are separated
in the input by one of the following beam breaking characters, which must always follow the &nd of
note, without any intervening spaces.

: break all beams
, break secondary beams only

For example, three pairs of beamed quavers could be notated in any of the following ways:

g-e-;f-a-;b-a-
g-e-; f-a-; b-a-
g- e-; f- a-; b- a-

A single digit may follow a comma to specify how many beams not to break — no digit is equivalent
to 1. For example,

g:-a:-b:-,z c'=-d'=-e'=-

results in two solid beams, with one broken in the middle. A value which is too largendy
reduced. A value ofero causes all beams to be broken; thdifferent to the normal semicolon beam
break, because it causes the beams on either side of the break to align with each other

If any other character terminates a note, the beam is not broken. The terminating clsamadter

follow the tie character (underscore) if present. If the note is the last of an irregular group (e.g. a set of
triplets) then the character may appear after the closing curly bracket. In the case of a chord, a beam
breaking character follows the closing bracket.

After a secondary beam break (introduced by a comma), a small amount of extra horizontél.8pace
points) is inserted. Without this, the gap that has only a primary beam appears to be too narrow

PMW automatically beams across rests that are shorter than a crotchet, unless a break in the beam is
specified by the presence of a semicolon.

[Users ofa previous version of PMW may be in the habit of using an alternative beam-breaking
convention. This can be requested by dldbeambreak directive, but it is no longer documented.]

42.2 Beaming over bar lines

Consistent syncopation employing beamed notes is more logical and more graphic when the beaming
is carriedacross the bar lines. This effect can be achieved in PMW by following the bar character by
the = characterfor example,

[time 2/4]r-99-|=0-599-|=0- 91|
This notation causes a beamed group to extend into the subsequent bar; in the example above, two

pairs of beamed quavers are printed, each straddling a bar litteeu\the= characters after the bars,
each quaver would be printed separately

A single beam can be carried over one bar line only; it will not be continued over a ddooreer
as the example shows, a bar may have carried-over beams at either end.

When such a beamed group occurs at the end of a system, the beam is drawn to the final bar line, and,
on the next system, an ‘incoming’ beam is drawn to indicate the continuation. By default, this has the
same slope as the first part of the beam. This can, however, be altered by meanbentisope]

directive, placedat the start of the second bar. [Aeammove] directive can also be used in this
position, where it will affect only the continued portion of the beam.

Warning: Because PMW normally works on only one bar at a time, continued beams are not handled
in quite the same way as other beams. In particular, the computation of stem directionsrotethe
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takes placendependently in each bar, taking into account only the notes in that bar. This means that in
some cases the notes in the second bar will by default have their stems in the opposite ditthetion to
rest of the beam. This is not usually what is wanted, and it can give rise to errors when PMW cannot
fit the notes on both sides of the beam. In these cases, it is necessary to specify a stem direction
explicitly on the first note of the second bar

42.3 Beaming across rests at beam ends

A recent innovation in notation is the continuation of beams over rests, even when they agtat the
or end of the beam. This is thought to be helpful in indicating rhythmic groupings.

PMW handles rests in the middle of beamg#omatically To cause it to include suitable rests at the
ends of beams within the beams, the heading diredtis@mendrests is provided. There isalso
nobeamendrests, which can be used to cancel this effect in a subsequent movement. Explicit beam
breaks can be used to prevent an individual beam from covering a rest.

Vertical movement of the rests is taken into account when computing the position of the besm. As
all beams, this can be adjusted by means oftie@mmove] directive.

Beams covering rests at the end may be continued over bar lines, as describegrévitus section,
but only if there is at least one non-rest in the first bar

42.4 Accelerando and ritardando beams

In modern music, accelerandos and ritardandos are sometimes notated by beams which fan out or in.
PMW hassome simple support for printing these. The stave direcfibeamacc] and [beamrit]
specify that the next beamed group in the bar is of the appropriate type.

The notes of thgroup should normally be input as quavers. In most cases they are an irgrguiar
and need to be enclosed in curly brackets, with an appropriate numl®mot usual to print the
number so this is normally turned off by means of tke option on the irregular note group.

PMW prints accelerando and ritardando groups by drawing the primary beam as normeiathieg

one or two more inside beams, with one end fixed and the other getting nearer to the noteheads. By
default, three beams in total are drawn, but this number can be changedhbgathacc] or [beamrit]

directive by following it with the number 2, in which case only two beams are drawn. For example:

[beamacc 2]

This setting lasts until the end of the stave, or until a subsedbesnacc] or [beamrit] directive
containing the number 3 is encountered.

The slope of the primary beam is the same as it would be for a conventional beamed group. If this is
horizontal, a ‘fanned’ beam does not always look right, and it is necessary to Useaimslope]
directive to change it. For example,

[beamslope 0.1] [beamacc] {5/x g-g-0-g-0-} |
[beamslope -0.1] [beamrit] {5/x g-g-9-9-0-} |

In some cases it is also necessary to move the beams away from the noteheads [izamtheve]
directive.

425 Beams with notes on both sides

The stem direction which is determined for a beamed group by the rules described in chaptee 43 is
default that is, it is the direction used for those notes in the group whose direction is not otherwise
specified. It is possibléo have notes on the non-default side of the beam by requesting an explicit
stem direction for them. This facility is of most use in two-stave keyboard parts, where the staves are
‘coupled’ (see thgcouple] directive). For example, in the group

[stave 1 treble 1 couple down]
g -f-a-\sd\

the defaultstem direction for the beam is up as a result of the two low notes, but the third note is
printed on the other side of the beam with its stem down.

If thereis a run of notes on one side of the beam followed by a run of notes on the other side, the note
option\sw\ can be used to swap the default stem direction for the note on which it appedos and
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all subsequent notes in the beam, but only if the first note of the beam has its direction explicitly
specified. For example,

e -\su\f’-g'-g-\sw\a-b-
causes the first three notes to have their stems up, and the last three to have their stems down. This
option can be used as many times as necessary in a beam.

If \su\ were not present on the first note, thew\ could not be used, as the default direction is not
known at the time it is processed (because it depends on the pitches of all the notes in the beam).

The arrangement of beams and beamlets for beams with notes on both sides follayenetad
principle of attempting to avoid ‘beam corners’ wherever possible. Some variation in this arrangement
can be obtained by making use of secondary beam breaks.

When there are only two notes in a beam, it is almost always possible to print them wititetimesir

going in opposite directions, even though sometimes this leads to extremely slanted beams. When
there are more than two notdgmwever it is sometimes not possible to find a way of positioning the
beam if the notes are too close together in pitch. When this happens, PMW outputs an error message.

The slopeof a beam can be forced by means of [beamslope] directive, and the vertical position
can be adjusted bypeammove].

120 Note beaming



43. Stem directions

This chapter documents the default rules for choice of stem direction for notes and chords. Some
variation inthe rules can be made by means ofdtl@nswap heading directiveThe ‘stem swap level
is normally the middle line of the stave, but can be changed byeaimswaplevel directive.

43.1 Preliminary

1. The ‘pitch’ of a chord, for stem-decision purposes, is the average pitch of its highest and lowest
notes.

2. The ‘pitch’ of a beamed group, for stem-decision purposes, is the pitch of the note vihitheist
away from the stem swap level.

3. Stem directions are computed for all notes, even breves and semibreves. In the casel@ighese
notes thenotional stem direction can affect the stems of subsequent or previous notes, and also the
printing of chords containing adjacent notes.

43.2 Rules for non-beamed notes and chords

These are in order of priority. ‘The previous note’ includes the last note of a previous beamed group, if
relevant.

N1. If an explicit stem direction is specified on a note, it is used.
N2. If a default is set by the stave directjgeems up] or [stems down], it is used.

N3. If the note is tied to the previous note, i.e. the previous note is followed by an underscore and has
the same pitch, then the same direction as the previous note is used, even if this note is the first in a
bar, provided the previous note’s direction does not depend on this.note’

N4. If the note is above or below the stem swap level, its stem goes down or up, respectively

N5. (The note is at the stem swap level.) If the note is the first in theobaf all preceding notes
have used this rule, its stem goes the same way as the next note in the bar that does natulese this
If there are no more such notes in the, b stem goes the same waythe last note of the previous
bar If this is the first bar of the piece, the stem goes up.

N6. The stem goes the same way as the previous note.

43.3 Rules for beamed groups
B1. If the stem direction of the first note in the group is forced by N1, N2, or N3 abovethten
direction is used as the default for the group.

B2. If the ‘pitch’ of the beamed group is above or below the stem swap level, the stems go down or
up, respectively, by default.

B3. The default stem direction is taken from the previous note. If there isn't one, the stems go
upwards.

Normally, all the notes in a beam are printed on the same side of the beam, with their stim@s in
default directionfor the beam, but it is possible to specify that some are to be printed on the other side
of the beam (see section 42.5).
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44. Text strings in stave data

The following chapter gives details of the spedatilities that are applicable only to underlay or
overlay text, that is, the sung words in a voice part. The current chapter applies to text in general, with
some particular features that are relevant only for non-underlay text.

Stave text strings are coded in among the notes of a stave, and are, like all strings, enclosed in double
guote characters. The escape character conventions using the backslash character that apply to all
PMW strings are relevant (see chapter 34). In particular, within any text string, the font can be
changed by the use of the appropriate escape sequences.

Rehearsal markings are a special form of text and are specified in a slightly different rfsmener
chapter 46).

By default, text strings are printed below the stave in an italic font, and positioned according to the
following note. The[textfont] directive can be used to specify a default font for ordinary (ict.
underlay overlay, or figured bass) text.

The [text] directive provides a way of changing the default position of the text to be above the stave,
rather than below; it can specify a fixed position (above or below the stave) or allow the position to be
determined by PMW. Alternativelytext] can specifythat unqualified strings arenderlay overlay, or
figured bass text. Any individual string can always be explicitly qualified to indicate its type.

Underlay overlay and figured bass text is by default printed in the roman typeface. The directives
[underlayfont], [overlayfont], and[fbfont] can be used to change the default font for these kinds of
text.

The closing double-quote of the string may be followed by one or more options, separated from the
qguote and from each other by slash characters. The following are available:

la print above the stave

la< n> print at fixed distance above the stave

/ao print above the stave, at the overlay position
/b print below the stave

/b< n> print at fixed distance below the stave

/bu print below the stave at the underlay position
/m print below the stave, in the middle

ful this text string is underlay

/ol this text string is overlay

Ifb this text string is figured bass

/h position halfway between notes

/bar position at start of bar

Its position at time signature

Ic centre the text

le align end of text

Inc do not centre ignored for underlay/overlay
/ne do not align the end

/box print enclosed in a box

Iring print enclosed in a ring

/rot< n> rotate by 9> degrees

/s< n> print using size k>, where €> is between 1 and 12
/u< n> move up ¥> points

/d< n> move down ®> points

< n> move left > points

r< n> move right 1> points

Ips insert raw PostScript (for experts only)

If any of the movement options are repeated on a string, their effect is cumulative. Therrfple,
"allargando"/u6/d2
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has the same effect as
"allargando"/u4

If more than one ot , /a0, /b, /bu, /m, /ul , /ol , or /fb is present,the last onetakes
precedence. If none of them are present, the string type is taken from tftextgstirective. If[text]
has not been used on the current stave, Aneis assumed.

There is an importandifference betweefbu and/ul , and similarly betweerao and/ol . When

/bu is specified, the text is treated as non-underlay text, but its default vertical position is the underlay
level. This contrasts withul , which indicates that the text is underlay, and subjecsgecial
processing as described in the next chapter

The /m option islike /b , except that the default vertical position of the text is in the middle of the
space between the currestave and the one below it, provided this is lower than than the ndomal
position would be. This is useful when printing dynamic markings in keybord parts.

If two over-printing staves are being used for a keyboard part, text witfntheption mayappear
with either of them, because if the space after the current stave is set to zero, the spacadrr the
stave is used when positioning such text.

The default vertical position of text is adjusted to take account of the next note, unless it istéorced
the overlay or underlay level bl or /ul , or to an absolute position bg< n> or /b< n>. For
example,

"at underlay level"/ul
"six points above the stave"/a6
"twenty points below the stave"/b20

Subsequent appearanceswf or /d on the string can always be used to adjust the level. This can be
useful if the original level is specified in a macro.

44.1 Horizontal alignment
The alignment of underlay and overlay strings is described in the next chapter

By default, a non-underlay text string is printed with its first character aligned with the left-hand edge
of the next note or rest in the bar, or with the bar line, if there are no following notes or rests in
the bar

However if /bar is present, the alignment point is the previous bar line, or the start of the system for
the first bar in a system. If thiks option is present, the alignment point is the time signature at the
start of the bar. If there isn’t one, the alignment point is the first note in the bar. Fdb&othand

/Its the vertical position of the string still depends on the note that follows it.

If the /e qualifier is present on the text string, it is the end of the string that is aligned with the
alignment point. Theéne option can be used on text strings to cancel the effect of a preigous
This can be useful for overriding options on strings defined as macros.

If the /c qualifier is present, the text is centred at the alignnmmuint. If this is used ortext
immediately beforea whole bar rest that is centred in theg; then the text is centred in the bar. This
applies to both visible and invisible whole bar rests. T option can be used on text strings to
cancel the déct of a previoust . This can be useful for overriding options on strings defined as
macros.

The/h option causes the alignment pointlie halfway between the next note or rest and the oote
rest that follows, or the end of the bar if there is only one note or rest following ibath&he /e
and/c options can be combined with to specify end or centre alignment at the halfvpasgition,
respectively If no notes follow the text string in the bdh has noeffect, and it is also ignored if
/bar or/ts are present.

Positions other than the halfway point can be specified by a number givenhaft&or example,
/n0.75 specifies the three-quarter point between the next note or rest and the one followihg. The
option can be used with underlay and overlay strings, but it applies only to the first syllable of such
strings.
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44.2 Enclosed text

The /box and/ring options are applicable only to non-underlay text. The longer the stririgeis,
more elliptical a ring will be. For a single character, the ring is approximately circular

443 Text sizes

The /s option refers to the sizes of text defined by teetsize heading directive/sl specifies the
first size,/s2 specifies the second size, and so on. If, for example, the heading directive

textsizes 10.511 7.6
has been used, then
"eleven point"/s2

would printat a size ofll points. By default, text is printed in the first size, unless it is underlay or
figured bass, which have their own default sizes (set bytiterlaysize and fbsize directives). The
/s option can, however, be used with underlay and figured bass text to specify a non-default size.

44 .4 Rotated text

Stave text strings that are not underlay or overlay can be rotated through any angle by following the
string with/rot and a number in degrees. Positive rotation is anticlockwise. For example:

"gliss"/rot40/a0/r4 ¢’_/g [space 8] c”
The centre of rotation is on the text baseline, at the left-hand end of the string.

44.5 PostScript text

If the /ps qualifier appearsn a text string, the contents are assumed to be raw PostScriptis/toch

be inserted into PMW output at the point where a text string would have been output. This facility is
for PostScriptexperts only. The string is preceded by a call to the PostSgsipe operator and
followed by grestore. The origin is the x-coordinate at which a text string would have loegput,

and thebottom line of the stave plus any vertical adjustment that is specified for the string. No
processing is done on the string; any backslash characters it may contain are not treated specially

124 Text strings in stave data



45. Vocal underlay and overlay text (lyrics)

PMW supports both underlay (words under the stave) and overlay (words over the stave). Overlay is
comparatively rare, and to save clumsy repetition of ‘underlay or overlay’ in what follows, the
description is written mainly in terms of underlay only. Howe\adl the featuresare equallyappli-

cable to overlay

A text string is marked as underlay or overlay either by usinduheor /ol options, or by using the
[text] directive to set underlay or overlay as the default, and then not using any of the other text type
options (a , /b , etc.)

The usualescape character conventions apply to underlay text, and in addition, the ché#racters
(sharp),— (hyphen),= (equals), an@ (circumflex) have special meanings.

45.1 Underlay syllables

Underlay can be input one syllable at a time, each syllable preceding the note to which it refers. This
permits the maximum possible control, since each syllable can be moved up, down, left or right as
required. However, it is normally easier to input underlay in longer strings.

If a string of underlay text contains space characters it is automatically split up by dMd\Mlocated
to the notes which follow it. Rests are excluded from this process (with one exception, isvhich
described in section 45.5). As a simple example of this facility

"God save our'gga |

would be an appropriate way to start the British National Anthem. Each space delimits aamcrd,
each word is associated with one note. PMW does not check that the number of words thatches
number of notes, except that it warns if words are left over at the end of the stave.

Each syllable of underlay text is normally centred horizontally about the next note in the bar
Sometimes it is necessary to move words slightly to the left or right. A convenient way to dotthis is
include thecharacte## in the underlay string. This character prints as a space, but does not caunt as
space when PMW is splitting up the text into words. The width of a printed space is 5 points (in a
10-point font), so, for example,

"God# save #our" g g a |

would print ‘God’ 2.5 points to the left of where it would otherwise appaad‘our’ 2.5 pointsto the
right.

Sometimes several words are required to be printed under a single note, and only the first is to be
centred on it. Thet character cae used to separate such words, to prevent them being assigned to
separate notes. If the character(circumflex) appearsn an underlay syllable, then only those
characters to the left of it are counted when the string is being centred. The circumflex itself is not
printed. For example, consider

"Glory™tbe#to#Thee, O God."
G+ g #F

The words‘Glory be to Thee’ are all associated with the semibreve, but because ofdtmflex,
‘Glory’ is centred under it, and the rest stick out to the right. If a syllable starts with a circumikex,
not centred, but instead starts at the note position.

If two circumflex characters are present in a syllable, then the text between them is centrettat the
position. This makes it possible to cause text to stick out to the left of a note.

When a word consists of more than one syllable, the syllable breaks must be delimited by hyphens:
"God save our gra-cious Queen"gga|f. g-a|

When asyllable is terminated by a hyphen, PMW prints one or more hyphens between it actthe
syllable, depending on their distance apatrt.

The headinglirective hyphenthreshold can be used to specify the distance between syllables at which
more than one hyphen will be used. The default value is 50 points. If the space is less than this, a
single hyphen is printed, centred in the space. Otherwise, a number of hyphens are fnted,
distance between them being the threshold value divided by three.
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It is possible to cause PMW to print en-dash characters (or any other characteyphass’ between
syllables of underlaid texSee thenyphenstring heading directive for details. Whatever is printed, the
syllable separator in the input remains a single hyphen.

When a syllable extends over more than one note, equals characters must be inserted into the input
string, one for each extra note. This includes tied notes, because PMW does not distinguish between
ties and short slurs. For example,

"glo-==ri-a"
F.|B.|C.|E. |F.]|

a-e-a- | b-c’'=b=a=b=| c’- c¢’- b- |

PMW automatically draws an extender line after a word which ends with an equals, finishing
underneath the last note, provided that the line is of reasonable length. The vertical position of the
extender level is just below the baseline of the text, but this can be altered (see section 38.34).

By default, PMW centresill underlay and overlay syllables at the position of their respective notes.
The underlaystyle directive (section 38.130) can be used to request PMW to align undemthy
overlay multinotesyllables flush left with the initial note. The circumflex character can still betased
specify that particular multinote syllables be centred.

Text for two or more verses (up to any number) can be specified in multi-syllable fashion before the
relevant notes by giving each verse as a separate string:

"God save our gra-cious Queen"
"Thy choi-cest gifts in store"
gaalf.g-a|

The vertical distance between verses can be altered by meansuoidiréaydepth and overlaydepth
directives, which control independent values. Buerlay the second verse is printed above the first
one, and so on.

The multi-syllable underlay feature in PMW is purely an alternative input notation. The effect is
exactly as if the individual syllables were input immediately preceding the notes under which they are
printed. The following two alternative examples produce the same output:

"God= save our Queen"e’-c-ba|G. |
"God="e’- ¢’- "save" b "our" a | "Queen" G. |

If an underlay string ends with a hyphen, the equals characters can be omitted; PMW automatically
prints asequence of hyphens up to the next underlay syllable. This can be useful when syllables last
for many notes, for example:

uglo_ll g:a:b:g:; a:b:c’:a:; b-. "ri‘a" g: b

Qﬁwwwwhi\

go - - - - - r-a

o

If the final syllable of a word extends over many notes, only a single equals character is needed if it

at the end of an input string. Howeyeecausextender lines are drawn only as far as the last note for

the syllable, rather than to the next underlaid word, it is necessary to supply the final equals character
at the start of the next string, to tell PMW which is the final note for the syllable. For example:

"long=" b=a=g=a=; b=a=g=a=; "=time" g g

) =
e e o,

e long time

If there are more notes on the stave, but no more words, then a syllable consisting jtsthafracter
can be used to stop PMW drawing an extender line further than is required.

If any positioning qualifiers are specified on an underlay input striag {d , /I , or/r ) thenthe

same amount of movement applies to each of the syllables in the string independently. Specifying
vertical movement in this way can sometimes &eonvenient alternative to the use of f{ldevel]
directive.
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Warning: There is one important restriction on the use of multi-syllable underlaytiéxgs. Because

they are processed during the input stagé®iW, they cannot in general be used successfully with
the notation for repeating bars. Each syllable in such a string is allocatesinext note read from the
input, but a bar repeat count simply duplicates the bar in which it appears, without reading any more
notes.

45.2 Underlay and overlay fonts

Two separate sets of fonts gyeovided for underlaid and overlaid text, and the size of these can be set
independently of the other text fonts by thederlaysize and overlaysize directives. However
individual underlay or overlay strings can specify different sizes by means /sf tbption.

45.3 Underlay and overlay levels

Text thatis marked as part of the underlay or overlay is always printed at the same level below or
above the stave in any one system of staves; the line of words is always horizontal. PMW chooses an
underlay andan overlay level for each line of music according to the notes that appear on that line,
but these can be overridden by means of [tilevel] and [olevel] directives. Individualwords or
syllables can be moved up or down relative to the standard level by means Af thed /d
qualifiers.

45.4 Underlay and overlay spreading

PMW is capable of spreading out the notes of a piece to take into account the width of uraterlaid
overlaid words. This facility should be used with care, because the music can beconmardyy
spaced if the width of the words is allowed to have too much influence on the separation of the notes.

The spreadindacility operates only within individual bars, and not between bars. It applies only to
underlay or overlay text, not to other kinds of text. ‘Hard spaces’ (notated by sharp sign characters) in
the text are takennto account when examining the available space. The minimum space allowed
between syllables is one space character in the appropriate font.

There is a heading directivepspreadunderlay, which disables this facility for both underlay and
overlay and it is recommended that those who place great importance on the spacing ahoatds
use it.

The automatic facility is intended as an insurance for less demanding users against the occasional wide
syllable. In order that it function in thiway, it is importantthat a suitable note spacing be set, and
suitable size of underlay or overlay font be chosen, such that most of the syllables fit on the line
without theneed for any adjustment of the notes. The default setup is not always suitable for music
with words; multiplying the note spacing by 1.2 and choosing a font size of 9.5 is a better default.

45.5 Other uses of underlay and overlay

The underlayand overlay facilities can be used for printing things other than the words of a vocal part.
It is common, for example, for the womlescenddo be printed ina stretched-outanney in the style

of underlay or alternatively, for an abbreviation suchassc.to be followed by a number of hyphens.

In the latter case, the final ‘syllable’ of the word does not exist, but it can be specifiediaglea
sharp charactewhich does not cause anything to be printed (because # prints as a spaderiay).

The text can be given as a single string, with equals characters for each note under which hyphens are
to bedrawn, or each syllable can be given with the relevant note. In the latter style, the final syllable
can be moved left or right to adjust the end point of the hyphens. Here is a simple exainpie of

kinds of approach:

"\it\cresc.-==en-==do"/ul gc’ga | gfgr |
"\it\decresc.-"/ul gfef | G "#"/ul/r6 G |

A . . |
i

T
¥ cresc. | - en - - do decresc. -

Normally, underlay(and overlay) syllables cannot be associated with rests, but because a final empty
syllable is often required when using underlay to print rows of dashes, and ending at a rest is common,
an exception has been made for the st#hg, which should not occur in normal underlay usage. If

this string is specified as underlay or overlay, and immediately precedes a rest, it will be associated
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with the rest rather than thillowing note. This exception applies only to strings consisting of a
single# character.

PMW supports multiple verses, so there isdifficulty in mixing this kind of usage with real vocal
words, though normally the vocal line would be printed as underlay and the other text as overlay

Hyphen strings for underlay are printed with hyphens fairly far apart, and at vesgparations.
Sometimes a more uniform hyphen separation is required, and some editors prefer some other
character to the hyphen after items litesc Someadditional features are provided for use strings in
these cases.

If a second string is provided as an option to an underlay or overlay string (i.e. following a slash) it is
used instead of hyphens to separate the syllables of a word. The string is repeated as many times as
possible in the available space. This option should be given after any other options for the main string;
in particular it must follow théul or /ol option.

The default font for the second string is the default underlay or overlay font, as appropriate, and the
default size is the size of the first string. However, the second string may be followed ayd a
number to specify a different size.

The secondstring may also be followed by or /d to specify that it is to be moved up or down,
relative to the following syllable. In this example, a full stop is used as the repeating character, and it
is moved up so as to be approximately at the middle of the letters:

"\it\cresc.-"/ul/" ."lu2 gc’ga | gf "#"/ul gr |

D>

The second string is a normal PMW string, and may contain font changes and otheiseguapees.
Hence it can beused to print trill signs followed by wiggly lines, by selecting thppropriate
characters from the music font:

"\*136\-"/ol/"\*96\" E'+_ | "#"/ol/r8 E'R |
#r

—
A

)4 O — ]
ANIY 4 T ]

o

Character 136 is thér character and character 96 is the tilde)( which gives a wiggly line when
repeated. Thénvisible final syllable is moved right eight points to ensure that the ‘*hyphens’ (i.e. the
wiggly line) cover the final note.

If such features are required in several places in a piece, the best thing to do is to use the macro
facility to save having to type the complicated strings each time. This approach is taken in subsequent
examples below

The conventional octave marking 8Wa followed by a line of dashes can be printed in this way
However it is normal to print a small ‘jog’ on the final dash to indicate the end of the section. T
achieve this, an additional feature has been provided.

If an underlay or overlay option string contains a vertical ¢izaracteronly those characters to the

left of the vertical bar are used as the repeating sequence, but those characters to the right of the bar
are printed at the end of the sequence, once. (If, by some chance, a real vertical bar is required to be
repeated, it can be specified as character number 124.)

There are some angle-shaped characters in the music font which can be used for printing tlas ‘jogs’,
follows:

*define s8 "\it\8va-"/ol/" -| \mf\159\"/u0.3
*define e8 "#"/ol/r8
&s8 c.d-e'd’ | g'g’ &e8 G’ |

One furtherfeature is available to cope with repeated strings that extend over the end of a musical
system. If another optional string is given, it is printed at the start of each continuation line,tbefore
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start ofthe repeating strings. The only option permitted after this strirlg jsto set its size (which
defaults to the size of the original underlay or overlay string).

Using this feature to cause a small ‘8’ to be printed at the start of continuation lines, the macro
definition from the above example becomes:

*define s8 "\it\8va-"/ol/" -| \mf\159\"/u0.3/"\it\8"/s2
where it is assumed that a suitable size is defined usirtgxisezes directive.
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46. Rehearsal markings

Rehearsal markings are specified as text items enclosed in square brackets. The text may be longer
than onecharacter. It is printed above the stave, and by default is enclosed in a rectangular box, and
printed in bold type. Theehearsalmarks directive can be used to change the size of the font, and to
specify printing inside a ring instead of a box, or printing with no enclosure.

If necessarya rehearal mark can be moved dpwn, left or right, in the same manner as other text.
For example:

["A"/u2]

Normally, a rehearsal marking is given at the start of a bar, and in this case it is printed immediately to
the right of the preceding bar line (except at the left-hand side of the page). If a rehearsal marking is
given in the middle of a bar, it is aligned horizontally with the next note, exactly as for other text.

Rehearsal markings are normally printed above the top stave of a @dgrehough in verylarge

scores they are sometimes repeated part of the way down. If parts are to be extracted from a score,
then therehearsal markings should be specified on stave 0, as they will then be printed above the top
stave, whichever staves are selected for printing. Chapter 35 gives details of the stave.O facility
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47. Stave directives

This chapter describes the directives that can appear interspersed with the notes and retsigeof a
Each directive must be enclosed in square brackets, though if there are several il gsingle set of
brackets siices. After the first three, which do not involve the use of an alphabetic name, the
directives are given in alphabetical order

Clefs are specified by directives which are the names of the clefs, and these appear in their alphabetic
positions below. The following are provided:

alto C3

baritone F3

bass F4

cbaritone C5

contrabass F4vith 8 below
deepbass F5

hclef percussior clef
mezzo Cc2

noclef nothingprinted
soprabass Fdith 8 above
soprano C1

tenor C4

treble G2
trebledescant G#ith 8 above
trebletenor G2vith 8 below

trebletenorb G2with (8) below

47.1 Repeated expression marks
If a long sequence of notewe all to be marked staccato, or with accents, this can be specified by
giving the expression syntax for one note inside square brackets. For example

N abcd

causes althe notes to be marked staccato. The only characters that may appear within backslashes in
this context are

. staccato

- accent

> horizontal wedge accent
\ small, closed vertical wedge
Vv large, open vertical wedge
’ ‘start of bar’ accent

o] ring (harmonic)

d string down bow mark

u string up bow mark

a<n> accent number >

/ single tremolo mark

1l double tremolo mark

1 triple tremolo mark
! put accents on other side of notes

To cancel a setting, two backslashes with nothing between them should be given as a directive (in
square brackets). Cancellation can also be carried out for an individual note by means of the note
option letterx. For example, to print a non-staccato note in the middle of a run of staccato notes, the

following could be used:

Nabcdx\efg\

The noted would be printed without a staccato dot. Expression/optems are processed from left to
right; if there aretwo or more things being defaulted, one can be put back again after the
required.
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47.2 Repeated bars

A bar which is repeated in the input need only be input once. The appearance of a enchdsd in
square brackets causes those items to the right of it in the bar to be repeated that number of times.
This is most commonly used for repeated rest bars, but it can be used with any bar. For example,

[45] R! |
[key C] [10] R! |

In the second example, the key signature is printed in the first bar lbrityhad followed [10]it
would have been printed in every bar

There isdanger of confusion between repeated bars and rehearsal markings. Accidental omission of
the quotes from a numerical rehearsal marking such as

[42']
can lead to some very strangéeefs.

Warning: Repeated input bars should not bsed with multi-syllable underlay texts, as the syllables
are apportioned to notes as they are read from the input, and the repeated bars are not re-read.

47.3 [1¢t], [2nd], etc.

First and second time bars (and third and fourth, etc. if needed) are specified by etictoosmgmber
followed by one of the sequences ‘st’, ‘nd’, ‘rd’ or ‘th’ in square brackets at the start of a bar. The
marking for the final one is terminated by the appearance of the dirfativé=or example

[Istfgabg:)|[2nd]gabc’|[allbagf

More than one bar of music may appear between the items[allhalirective must not bgresent if
the piece ends with the second time. bar

Often these markings are printed above the top stave of a score only. If parts are to be dsdgracted

a score, then the rehearsal markisgsuld be specified on stave 0, as they will then be prialbede

the top stave, whichever staves are selected for printing. Chapter 35 gives details of th@ stave
facility.

It is possible to specify vertical movements for 1st and 2nd time bar markings, to cope with unusual
cases. This is done by enterifug or /d followed by a number in the directive. For example,

[1st/u4]
specifies a first time bar whose marking is to be 4 points higher than it would be by default.

PMW normally puts the second time marking at the same level as the first, unless high notes in the
second time bar force it up.

More than one of these markings can be given in the same bar, for example:
[1st] [2nd] Grg | [3rd] GR |

When this is done, the numbers are printed with a comma and a space between them. Any movement
qualifiers must be specified on the first one.

The left-hand ends of these markings can be moved left and right as well as up and down by means of
/Il and/r qualifiers. It is also possible to change the text that is printed by supplying a text string
after a slash, for example:

[1st/"primero"]

If there are several in one bar, separate strings can be supplied for each of them. The font size is set
by therepeatbarfont directive, which also sets the default font to be used.

47.4 [All]
See the immediately preceding section.
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475 [Alto]

This specifies a C clef with its centre on the third stave line. If it is given without a parameter, no
change is made tthe current default octave. Howeyérmay be followed by a number to indicate a
new setting for the current octave, for example,

[alto 1]

A clef setting has no bearing on the interpretation of the pitch of the notes that go to makmaup a
(apart from the octave setting). Changing the clef directive at the start of a part causes the bausic to
printed out in the new clef, but at the same absolute pitch as before.

Clef changes in the middle of a stave that are not in the middle of a bar are normally notated
immediately before a bar line rather than immediatgtgr The clefsize heading directive is useid
specify the size of such clefs.

47.6 [Assume]

When an overprinted stave contains a sequence of skipped barfsk(ga® the clef, key and time
signature for its partner stave may have changed while its bars were being skippdessiifme]
directive can be used to set these things without causing anything to be printed. For example,

[skip 60] [assume bass 0] gbc |

has theeffect of changing the stave into the bass clef so that ‘gbc’ are printed in this clef, and a bass
clef is printed at the next start of line, but no clef is printed where the directive occurs. Similar syntax
is used for setting the key and the time:

[assume key E$]
[assume time 3/4]

The use of this directive is not confined to overprinted staves.

47.7 [Baritone]
This specifies an F clef based on the third stave line[eb& for further details of clef directives.

47.8 [Barlinestyl€]

This directivemust be followed by a number, and it sets the bar line style for subsequent ban lines
the stave. See section 38.7 for details of the available styles.

47.9 [Barnumber]

The heading directivédbarnumbers (see section38.9) is used to request PMW to numbdears
automatically The stave directivgbarnumber] is used to control the printing of numbedts individ-
ual bars.

If [barnumber] appears without any parameters in the stave data, then a number is printed for
current bar, independently of the overall setting. The size of font used and whether or not the number
is printed in a box or ring is controlled by the heading directive. (The default is not to use boxes, and
the default size is 10 points.)

The positionof the bar number can be altered by following the directive with a slash, one of the letters
I, r,u, ord, and anumber This is sometimes necessary when there are notes on high ledger lines at
the start of a numbered bar. For example,

[barnumber/I10/d5]

prints a number on the current pba0 points to the left and 5 points down from where it would appear
by default.

If [barnumber] appears followedy the word ‘of’ then nobar number is printed for the current bar
even if the heading directive implies there should be one.
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47.10 [Bass]
This specifies a bass clef. Je#to] for further details of clef directives.

47.11 [Beamacc]
This directive causes the next beam to be drawn as an accelerando beam. See section 42.4 for details.

47.12 [Beammove]

This directive, which takes a single number as its paramedaseshe following beam to be moved
vertically without altering its slope. A positive number moves it upwards, and a negaiwve
downwards. An attempt to move a beam too near the noteheads may give strange results.

Use of this directive is preferable to adjusting the stem length of one or more notes in the beam, as it
is not always clear which notes in the beam are those whose stems control the beam position.

47.13 [Beamrit]
This directive causes the next beam to be drawn as an ritardando beam. See section 42.4 for details.

47.14 [Beamslope]

PMW contains rules for choosing the slope of a beamed group which usually have theffaght
However it is possible to override them by means of fheamsope] stave directive. Thislirective

takes as its parameter a number specifying the slope of the next beamed group on the current stave.
For example,

[beamslope 0.2] g-g-
[beamslope 0] c-g-
[beamslope -0.1] g-c’-

Positive slopes go upwards to the right, negative ones downwards. A slope of zero specifies a
horizontal beam. The values given are in tenventional form for gradients, with a slope of 1.0
giving an angle of 45 degrees. When a beam’s slope is specified explicitly, it overrides the setting of
the maximum beam slope (se@xbeams ope).

When a beam has notes on either side of it, it may not be possible to use the specifide:chose
of the position of the notes. In this case, the default rules will come into play again and a smaller
slope will be chosen.

47.15 [Bottommar gin]

This directiveprovides a way of changing the value given bylib#ommargin heading directivdor
a single page onhif there is more than one occurrence on the same page, the last value isoused. T
leave 30 points at the bottom of one particular page, for example, use

[bottommargin 30]
in any bar on that page.

47.16 [Bowing]

String bowing marks are normally printed above the stave. [lbbeing] directive is provided for
changing this. It must be followed by one of the words ‘above’ or ‘below’.

47.17 [Breakbarline]

An occurrence of this directive causes the bar line at the end of the current bar not to be extended
downwards onto the stave below, unless it is at the end of a system. Semlatsakbarling].

47.18 [cbaritone]
This specifies a C-clef on the 5-th stave line. [g#®] for further details of clef directives.
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47.19 [Comma]
The[comma] directive causes PMW to insert a comma pause mark above the current stave.

47.20 [Contrabass]

This specifies a bass clef with a little ‘8’ printed below it. $ako] for further details of clef
directives.

47.21 [Copyzero]

This directive takes a dimension as an argument, and adjusts the vertical level of any stave zero
material in the current bar when stave zero is printed at the level of the current stave. For example,

[copyzero 4]
raises the stave zero material in the current bar by 4 points.

It is not necessary for there to be an instance ofttpgzero heading directive specifying the current
stave for[copyzero] to take effect. In the default cageppyzero] takes effect whenever the stave in
which it appears is the top stave of a system.

When first and second time bar markings are specified in stave zero, and there is aad@est their

height for certain staves, it should be noted that the markings are drawn when the bar in which their
end point is determinet processedConsequentlyit is that bar in whicl{copyzero] should appear

The same applies to slurs and lines (though they are rarely specified in stave zero).

47.22 [Coupl€]

A single musical part, notated as one PMW stave,limspread across a pair of bass and treble staves
when actually printed. This is commonly found in keyboard music. The directive

[couple up]

which should be giveon a bass clef stave, specifies that notes higher than middle C should be printed
on the stave above, which is assumed to be a treble clef stave. Similarly

[couple down]
couples a treble clef stave to the stave below, while
[couple off]

terminates the coupling. A stave can be coupled only one way at once. However, there is no reason
why a pair of staves should not both be simultaneously coupled tootlaeh An example of music
printed in this way is given in section 15.4.

Occasionally it is desirable to cause individual notes that would not normally be printed on the
coupled stave to be so printed. A notation for this is provided in the form &€\thenote option. For
example,

[treble 1 couple down] g-e-c-\c\g -

The middle C in this beam would normally remain on the original (upper) stave, but the\clse of
forces it down onto the lower one.

If the \c\ option is used when coupling is not in force, the note is coupled upwards if it is on or
above the centre line of the stave; otherwise it is coupled downwards.

Similarly, there is a note optiokh\ (for ‘here’) which prevents a note that would normally move
onto the other stave when coupling is in force from so doing.

Warning: Coupling requires the spacing between the staves to be a multiple of 4 points if it is to work
properly in all circumstances. The default spacing of 44 points satisfies this requirement.

47.23 [Cug]

The directive[cue] causes the subsequent notes of the cubanton the current stave, to be printed
using the cue note font, instead of the normal fogpidally, the note spacing needs to be reduced as
well. Thisfeature is normally used only when single parts are being printed; the conditional features of
PMW can be used to control this, as in the following example:
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[35] R! | @ 35 bars rest
* if score
R!| @ if full score, rest bar
* else
[cue] [ns *1/2] @ if cue bar halve note spacing
"[flute]'/a @ print above stave
g a-g-f-e-e
| [ns] @ restore at next bar start

* fj @ end conditional section

The efect of the [cue] directive is automatically cancelled at the end of the bar in which it appears,
but it can also be explicitly cancelled Ipgndcue]. In addition to their use for cue bafgue] and
[endcue] can be used for printing complicated ornaments or optional notes. When cue notes are
dotted, the dots are spaced horizontally in proportion to the size of the cue notes. However, when
printing optional notes with full-sized notes above or below on the same stave, it is sometimes better
to arrange for all the dots to be aligned. You can request this by specifying

[cue/dotalign]
The space between the cue notes and their dots is increased in this case.

47.24 [Deepbass]
This specifies an F clef based on the fifth stave line[&e# for further details of clef directives.

47.25 [Dots]

Augmentation dots are normally printed in the space above when a note appears on a stave line. The
directive [dots] is provided for changing this. It must be followed by one of the words ‘above’ or
‘below’, and it applies to all subsequent notes on the stave, with the exception of edjsment

notes in chords. Note that the position for an individual note can be overridden by means of a note
option consisting of a colon (see section 41.13).

47.26 [Draw]
The[draw] directive is described in chapter 37.

47.27 [Endcug]
See[Cug] (section 47.23) above.

47.28 [Endlineg]
See|ling] (section 47.40) below

47.29 [Endslur]
See[dlur] (section 47.75) below

47.30 [Endstave]

The data for each stave of music must end with the direptivestave]. This can be followed only by
the start of a new stave or the start of a new movement or by the end of the file.

47.31 [Ensure]

The [space] directive always inserts extra space before a note. Sometimes all that is needed is an
assurance that a certain amount of space is available, for example, when using the drawingttacilities
print markings that PMW doesn’t know about. Tpemsure] directive provides this facility. Ithe
requested amount of space is not available between the next note (or the end of the lthe) and
previous note (or the start of the bar) on the current stave, a suitable amount of space is inserted.
Considey for example,

G [ensure 32] G
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If this is the only stave, then because minims are normally printed 20 points apaftnshes]
directive has the effect of inserting 12 points of space. However, if there is another stave containing
four crotchets, which print 16 points apart, there is already 32 points between the two minims, and
extra space is inserted.

The additional space is inserted immediately before the note, thus moving it further away from any
other items, such as clefs, which lie between it and the previous note.

47.32 [Fbfont]

The default typeface for figured bass text that is printed with a stave can be set for an inslisidual
by means of thgfbfont] directive. This directive takes as its parameter one of the staridatd
names.

For example, supposing that the third extra font had been defined for use in figured bass text, then
[fbfont extra 3]

would be used at the start of that stave. The default typeface for figured bass text is roman. In any
given text string it is always possible to change typeface by using the appropriate escape sequence.

47.33 [Fbtextsize]

This directive must be followed by a number in the range 1 to 12. It selects the default sizesex be

for figured bass text on the current stave. The actual font sizes that correspond to the twelve available
sizes are set by thextsize heading directive. If this directive is not used, the size set byflikiee

heading directive (which is different from any of the sizes saekigize) is used.

[Fbtextsize] is normally only needed if you want different sizes of figured bass text deredit
staves.

47.34 [Footnote]

The stave directivéfootnote] defines a text string that is printed at the foot of the page on which the
current bar is printed. Footnotes alifferent from footings, in that the space in which they @isted

is taken from the normal page length; consequently the bottom system of music is printed higher up
the page, in order to leave room for footnotes.

The syntax of{footnote] is the same as the syntax of theading and footing directives, and like
them, if the text is longer than the line length, it is automatically split into several linesgsien
38.45 for full details of this). For example:

[footnote "A close friend of Schumann and
Mendelssohn, Sheffield-born Sterndale
Bennett founded the Bach choir, was for ten
years the conductor of the Philharmonic
Society, and in 1866 became principal of
the Royal Academy of Music."]

The initial font is roman, and the default size is 9 points, but this can be changedfbgttiotesize
heading directive.

If there are several footnotes on one page, vertical white space is left between them. The default
amount of space is 4 points, but this can be changed bpdhmtesep heading directive.

If there are several footnotes in one system, they are ordered by stave, those for the lowest numbered
stave being printed first.

47.35 [Hairpinsg]

Hairpins are normally printed below the stave. Thairpins] directive is provided for changing this.

It must be followed by one of the words ‘above’ or ‘below’. It can also be followednfgdle’,

which causes hairpins to be printed below the stave, half way between it and the following stave
(unless low notes on the upper stave force them lower down).

Hairpins in fixed positions above or below the stave can be made the default by following ‘above’
‘below’ in the [hairping] directive by a dimension. For example,
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[hairpins above 10]

Individual hairpins can be moved from this position by the normabnd/d qualifiers. In addition,
/a and/b can beused without a dimension to specify the default type of hairpin, whose vertical
position depends on the notes it covers.

It is also possible to set up a default adjustment for variable-position hairpins, by giving a dimension
preceded by or - in the[hairping] directive. For example, after

[hairpins below -4]
has been encountered, all hairpins are positioned as if they were folloviedl by
Note the distinction between

[hairpins above 8]
and

[hairpins above +8]

The former causes all hairpins to be printed 8 points above the stave, while the latter adds 8 points to
whatever position PMW computes from the notes under the hairpin.

47.36 [Hairpinwidth]
This directive, which must be followed by a dimension, sets the width of the open eraisy of
subsequent hairpins on the current stave.

47.37 [Hclef]

This directive causes a percussion ‘H-clef’ to be used on the current stave. This behavssbks a
clef as far as note positioning is concerned. [8ke] for further details of clef directives.

47.38 [Justify]

The justification parameters can be changed by the appearance of this stave directive. Unlike the
heading directiveof the same name, it specifies changes to the justification paramelgrand its
effect lasts only until the end of the current movement.

It must be followed by at+ character (foradding a justification) or a character (forremoving a
justification) immediately preceding one of the words ‘top’, ‘bottom’, ‘left’, or ‘right’. For example, if
the last page of a piece uses only slightly more than half of the page depth, and justifcition is
not wanted, then

[justify -bottom]

should beincluded in any bar on that page. Changes of parameter take effect from the system in which
they are encountered, and persist until a subsequent change. More than one change may be given at
once. For example,

[justify -right -bottom]
might be used in the last system of a piece.

47.39 [Key]
A change of key signature is indicated by the directive

[key < key signatue>]

If the change of key falls at the start of a system, a cautionary key signature is printed at the end of
the previous line unless the word ‘nowarn’ is included in the directive, for example:

[key E$ nowarn]
There is also a heading directiveakeywar n, for suppressing all cautionary key signatures.

Key signature changes are printed in ‘modern style’. That is, unless the new key is C major (or A
minor), all that is printed is the new signature. If ‘old style’ is requirgdere the new kegignature

is preceded by an explicit cancelling of the old one with naturals, the new signature bkould
preceded by a change to C major. For example,
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[key Clikey A]
prints a number of naturals to cancel the previous signature before printing three sharps.
When a bar starts with a new key signature and a repeat mark, the order in which these are printed
depends on the order in which they appear in the input.
[key G] (:
causes the key signature to be printed first, followed by the repeat mark, while
(- [key G]

causes the repeat maik be amalgamated with the previous bar line, with the key signature following.
If, at the same point in the music, these items appear in different ordersfererdifstavesthen the
repeat sign is printed first on all staves.

47.40 [Lin€]

There are a number of situations in music where it is required to draw a straight line above oa below
sequence of notes, with or without small ‘jogs’ at the ends. With the ‘jogs’ one has a sort of horizontal
bracket.

There is a stave directiéine] to do this. It works exactly likgslur], except that what is drawn &
straight line with a vertical ‘jog’ on each end. There igxdime] directive that corresponds fgslur].

The end of the line is marked Ipgndline] or [el] and there are the same options as[#ur] — for
example/b ,/u,/d, /rr etc. The/co and/ci options affect the length of the ‘jogs’; howeytre
other options starting with , which for a slur move the Bezier curve control points, are ignéwed
lines.

Unlike slurs, these markings are by default always positioned above or below the stave itself, never
actually overprintingt. Like slurs, they follow the ‘shape’ of the notes underneath (or abov&)ne
extent.

Lines can be positioned at fixed positions above or below the staves or at the undesissriay
levels. The fixed positions refer to the main part of the line, excluding the jogayifSee[dur] for
details of the relevant options.

The [linegap] directive canbe used to leave gaps in lines and cause drawing or printing to take place
in the gap.

The following options can also be given wjtime] in addition to those available fpslur]:

/ol requests that the line be ‘open on the left’
lor requests that the line be ‘open on the right’

An ‘open’ line has no ‘jog’ on the end. There is a direcfxiéne] that works like[xdlur], and lines
can be ‘tagged’ in the same way as slurs. Note that thand/ip qualifiers are available, archuse
a dashed or dotted line to be drawn, respectively

47.41 [Linegap]
The directive[linegap] requests thaa gap be left in a line that was set up by [tiiee] directive. The
following options are provided:

* /=<letter> is used to identify which line is being referred to, in exactly the same way as it is
used on thgendling] directive.

* /w followed by a number is used to specify the width of the gap; if it is not given, a width of
four points is used. The width is measured along the line.

» /h specifies that the centre of the gap is to be halfway along the line. It can be followed by a
number in the range @0 to specify adifferent fraction of the length; for examplé0.75
specifies that the centre of the gap is to be three-quarters of the way along the line.

If /n is notspecified, the centre of the gap is aligned with the centre of the notehtraed nafxt
note, or with the barline if there are no more notes in the bar

/. and/r are usedo move the position of the gap to the left or to the right by a given number
of points.
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* /draw <arguments <name> specifies that the named drawing is to be associated witgahe
When the drawing code is obeyed, the origin of the coordinate system is set at the cémére of
gap, andhe variablesinegapx andlinegapy define the start of the right-hand portion of time
relative to this origin. For example, for a horizontal lii@egapx is half the width of the gap,
andlinegapy is zero.

* /"< text" associates the text with the gap. For example
[linegap/"\it\ad lib."]

The default font for the text is roman. If neidth for the gap is given by thav option, the
width is set to the length of the text plus a little bit. The text is printed centred in the gap, rotated
so that it has the same slope as the (imaginary) line joining the ends of the gap.

The text option must be the last option fdmegap] because any further options are taken as
options that apply to the string. The following text options are available/d , /I , /Ir , /s,

/box , and/ring . The movements are relative to a coordinate system whose ‘horizontal’ axis
lies on the line joining the ends of the gap.

If /n is used when a line is split between two systems, it is applied to whichever part of thieeline
[linegap] directive falls in.

If a gap passes either end of the line, the ending jog is never drawn, even if specified. A deswing
be associated with the start or end of a line by u$iigor /hl , respectively

To associate a drawing with a particular point on a line, but without leaving axaman be used.

When the/draw option is used, take care not to leave out théy mistake. If a space issed
instead, the drawing is no longer associated with the line gap, but with the following note.

Any number of gaps may be specified for a single line. Téreyprocessed from left to right, and all
the drawings for a single line on one system are processed together in succession.

When defining drawings that are b@ used with line gaps, it is useful to know that the widttirefs
drawn by[line] is 0.3 points.

Here is an example when a gap is used in order to print some text in the middle of a horizontal line:

[line/a/h linegap/h/"unis. \it\ad lib"] fgaf |
c’bclel]r

A ynis.ad lib———
)7 T i i — ]

The /c option is used with the string in the drawing, to centre it at the current point, which is
specified as slightly below the origin because text strings are printed with their base lines at the current
point.

Because thén option is used, thflinegap] directive can be given right at the start of the line. Do not
confuse/h as used witlline], where it mean$orizontal with /h as used with{linegap], whereit
meanshalfway This latter usage was chosen to be similar tdhtheption on hairpins.

Another use of th¢linegap] facility is for drawing conventional piano pedal markings. Because these
appear often in a piece, it is sensible to define macros for the relevant directives:

draw blip
linegapx linegapy moveto
0 linegapx 2 mul lineto
linegapx neg linegapy neg lineto
0.3 setlinewidth stroke
enddraw

draw ped
0 0 moveto "\**163\ " show
enddraw

*define ped [line/=P/b/h/ol/d4 linegap/h0/w30/draw ped]
*define blip [linegap/=P/draw blip]
*define ep [endline/=P]
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[stave 1 bass 0]
r- &ped %a &blip b-_; b-; e &blip a'-_|

a'- G ' &epr-r|

The ped macro starts the line, which is specified as horizontal and open (i.e. no jog) on theiteft. It
also moved down four points, to allow for the height of ¢hetext, which is printed at the start by
means of the immediately followirj¢inegap] directive.

The blip macro creates a gap in the line at the next note, and causes a ‘blip’ to be drawnth¥dtice
the size of the blip is relative to the width of the gap. Thus the same drawing could béoused
different sized blips if required.

The ep macro simplyends the line. In simple cases it would be just as quick to feipe the
abbreviation fofendling], but using the macro makes it clear that it is a pedal line thatrnsinating
as well as using the= option to specify exactly which line is being referred to.

47.42 [M ezzo]

This specifies a C clef with its centre on the second stave line[aBeg for further details ofclef
directives.

47.43 [Midichannel]

The [midichannel] directive can be used to change the MIDI channel that the current stavérarses,
the next note onwards:

[midichannel 5]
It can also be used to change the voice allocation of the new channel at the same time:
[midichannel 6 "flute"]

The voice change takesfedt at the time of the next noter rest), and of course #ffects anyother
staves that may be using the same channel. A relative volume may be given after the voice name:

[midichannel 1 "trumpet"/12]
See themidichannel directive for how to set up channels at the start of a piece.

47.44 [Midipitch]
The [midipitch] directive is used to alter the MIDI playing pitch for a stave, for the purmdse

selecting adifferent untuned percussion instrument. Its argument takes the same form as the final
argument of thamidichannel heading directive:

[midipitch "bongo"]
To stop forcing the playing pitch on a stave, specify an empty string in quotes.

47.45 [Midivoice]
The[midivoice] directive can be used to change the MIDI voice without changing the channel:

[midivoice "french horn"]
Again, it will affect any other staves that are using the same channel.

47.46 [Move]
The directive

[move < n>]

causes the next non-textual thing that is to be printed on the current stave, whether it be a note or
something else, to be moved horizontally by <points, without affecting the position of anything else
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in the bar (except slurs or ties that are attached to a moved note} 1§ positive, movement is to
the right; if negative, it is to the left. Certain items can also be moved vertically, by specifying

[move < n>< m>]

where > is the vertical movement required. For example, to print a mid-stave clef four points
higher than usual one might have

[move 0,4][treble 1]

The second parameter may be a positive or negative number; positive movement is upwards. If two or
more[move] directives appear in succession on a stave, they act cumulatively

Vertical movement does not apply to notes, and is ignored if specified. Other features ®xtlaad

slurs have their own syntax for vertical movement. Those items to whidmthes] directive applies

are: clefs, key signatures, time signatures, dotted bar lines, repeat marks, caesuras, commas, ticks, and
notes (horizontal movement only).

When staves of diérent sizes are imse, any vertical movement specified [byove] is scaledfor the
current staveput horizontal movements are not scaled. However, there is a related directive called
[rmove] which scales in both directions.

A [move] directive can also be presenttime first bar of a sequence of rest bars. If they are pagged
into a single multi-bar rest, thenove] is applied to the number that is printed above the lorsg
sign.

See alsdensure], [rmove], [rsmove], [rpace], [smove] and[space].

47.47 [Name]

The [name] directive has two entirely separate functions. If its parameters are one or more strings or
calls to drawing functions, it is an alternative way of defining text or drawings to be printed at the left-

hand side of the stave. This can be useful when portions of the text are being skipped conditionally
For example,

[stave 1 treble 1]

* if score

[name "Flute" "FI."]
*fi

prints the name in the score, but not in the part. In this form, the parametpranief are exactly the
same as the text and drawing parameters ofstiaee] directive.

Sometimes it is necessary to change what is printed at the start of a stave part-way through a piece, for
example, if a double choir becomes a singi®ir, or vice versa and this is what the second formn

[name] is used for. In this usage, its parameter is a single number, which selects which string and/or
drawing is to be used on the current and subsequent staves.

Each ‘item’ for printing at the start of a stave consists of a string or a call to a drawing function, or
both, and they are numbered starting at one. For example, if the stave starts with

[stave 2 "Alto" "A" "Alto 1"]

Then by default in the first system the stave is labelled ‘Alto’, and in all subsequent systems it is
labelled ‘A. However, if

[name 3]

is used at any point, then the system in which it appears and any subsequent ones will use the text
‘Alto I’ for this stave. A number greater than the number of items can be used to suppress printing of
anything at all; alternatively, empty strings can be used.

47.48 [Newline]

The directive[newline] can be used in stave data to force a new line (system) of music to be started at
a particular point. It need appear in one stave only. If a stave is not selected for printing, however, an
appearance dihewline] within it is ignored. An occurrence ¢hewline] should always be at thetart

of a bar
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47.49 [Newmovement]

This directive must always appear immediately aftefemustave] directive. It signals the start of a
new sectionof music, and is followed by an optional set of new heading directives, and then more
staves of data.

When [newmovement] is used without a parameter, PMW looks to see if it can fit the new heading
lines (if any) and the first system of the new movement onto the current page. If it cannotpagaew

is started.(In the case of a system consisting of one stave, GH§W tries to fit on two systems,
because a single line of music at the bottom of a page doesn’t look good.)

By specifying[newmovement newpage], you can force PMW always to start a new page. You can
also specifyinewmovement thispage] to stay on the current page when only a single stave of music
will fit.

When a new movement starts at the top of a page, any page headings that are in force are printed, in
addition to the headings for the movement. This means that, for example, if page nuareéers
specified in the first movement by a page heading, they will be printed on all subsequent pages. Any
page headings specified in the new movement completely replace those set up in the previous
movement. Chapter 24 contains more details about the interaction of headings and footings with new
movements.

Sometimes, however, it is required to suppress page headings at the start of a new mdwvement,
example ifthey are being used to print the name of the movement at the head of pages. This can be
done by adding the keyword ‘nopageheading’ to[tlesvmovement] directive. For example:

[newmovement nopageheading]

This option can be used with or without the ‘newpage’ option; it takes effect only if the new
movement actually starts at the top of a page.

The lastfooting directive sets up footings for the final page of a piece. In some circumstances it may
be desirable to print a special footing at the end of an individual movement, and this d@amebeith

[newmovement uselastfooting]

In this case, if the new movement starts on a new page, the footing on the previous page is the
lastfooting from the previous movement, if present force a new page and cause tlastfooting
text to be printed, use

[newmovement newpage uselastfooting]

Use ofthis option does not cancel thestfooting text; it is carried forward to the new movemelit
of course can be cancelled by a nestfooting directive in the new movement.

Another possiblgorm of the directive ignewmovement thisling]. This is for somewhat specialized
circumstances. It has the effect of starting a new movement without advancing the wvertieat
position on the page. If there are no headings, the first system of the new movement prits with
first stave at the same level as the first stave of the last system of the previous movement.

Two different uses are envisaged for this:

* Music for church services often contains very short sections of one or two bars, and it is
sometimes desirable to print two of them side by side.

* Onestyle of printing incipits has white space between the incipit staves and the start of the main
system.

In both cases it is necessary to specify left justification for the last system of the first movement, and
right justification for the first system of the second.

47.50 [Newpage]

The directive[newpage] can be used in stave data to force a new page of music to be started at a
particular point. It need appear in one stave .olflya stave is not selected for printing, however, an
appearance ofnewpage] within it is ignored. An occurrence ¢ghewpage] should always be at the

start of a bar
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47.51 [Nocheck]

It is sometimes useful to disabRMW’s checking of bar lengths (at the start or end of a piece, for
example). The directivgnocheck] suppresses this check, for the current baly. (See also the
heading directiveof the same name for suppressing the chgldbally) It is permitted to omit
[nocheck] from bars in which absolutely nothing appears other than a whole bar rest indication.

47.52 [Noclef]

This specifies an invisible clef. It acts as a treble clef as far as note pitch is concerned. It is useful
when setting incipits where no clef is required. It is also useful when setting fragments and musical
examples.

47.53 [Nocount]

In certain circumstances it may be necessary to prevent a bar in the middle of a piece from being
counted forthe purposes of bar numbering, for example, when using an ‘invisible bar limeake

PMW split a bar over two lines on the page. Also, if the first bar of a piece is incomplete, it is
conventional not to include it in the bar numbering. The diredtroeount] causes the currear not

to be counted; such a bar never has its number printed. It need only appear in one stave. If it appears
in a bar whose contents are repeated by means of a number in square brackets, all the repeated bars
are uncounted.

47.54 [Noteheads)

Three alternative note head shapes are supported: diamond-shaped for string hacnossichaped,
and invisible (i.e. no noteheads at all). It is also possible to print noteheads without stems.

The characteks (which is called ‘direct’) is sometimes seen on a stave in musical extracts (and
examination papers) to indicate a pitch without specifying a time value. This charactePVifis
font and can be positioned as a text item, but it is also available as an exotic form of notehead.

The stave directivgnoteheads] is usedto control these features. It must be followed by one of the
words ‘normal’, ‘harmonic’, ‘cross’, ‘none’, ‘direct’, or ‘only’. For example,

a b [noteheads cross] ¢ d | [noteheads normal] e f
prints the second two notes in the first bar with cross-shaped noteheads.

Because this is quite a long directive to type, and one which might appear frequently in some music,
abbreviations are provided as follows:

[o0] IS equivalent to [noteheads normal]
[h] IS equivalent to [noteheads harmonic]
[x] IS equivalent to [noteheads cross]

[z] IS equivalent to [noteheads none]

When no note heads are being printed, ledger lines are omitted, and breves and semibreves are totally
invisible. With cross-shaped note heads there is no difference between the appearance of a crotchet and
a minim. Breves are distinguished from semibreves only when normal note heads are being printed.

When [noteheads direct] is selected (to print notes a9, ledger lines are printed a®rmal,
but no stems or beams are printed.

For printing stemless notes, the directive
[noteheads only]

requests that all stems and beams be suppressed until another occurr¢noteheads] with a
parameter other than ‘only’.

47.55 [Notes|
The directive

[notes off]

suppresses thprinting of notes and their stems on the stave. However, if the notes would have been
beamed, the beams are still drawn. This can be used for placing beams in non-standard places. In
addition, if the ornaments or fermatas are specified, these are also printed.
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Making the note or chord at the end of a tie invisible is a convenient way to print ‘hangimgérties.
The effect ofinotes off] can be reversed tyotes on].

47.56 [Notespacing]

The [notespacing] directive may appear as a directive in stave data, to specify a temporary change in
the horizontal distances between notes. If the directive is given with no parameters, it resets to the
values that were current at the start of the movenfiis}.is an abbreviation fonotespacing].

The most commonly used form of tfeotespacing] directive is the one that changes each elerrent
the note spacing table by a multiplicative factbhisis done by following the keyword by an asterisk
and a number (possibly containing a decimal point) or a rational number, as in the following examples:

[ns *0.75] change to three-quarter spacing

[ns *3/4] change to three-quarter spacing

[ns *2] double the spacing

[ns *1.5] multiply the spacing by one and a half
[ns  *3/2] multiply the spacing by one and a half

Internally, note spacings are held to an accuracy of 0.001 of a point.

Alternatively thedirective name can be followed (in the brackets) by up to eight numbers, gindch
the changein the note spacing, in points, for notes of different lengths, starting with the value for
breves. (See theotespacing heading directive.) Trailing zero values can be omitted.

[notespacing 0 0 3 -2]
specifies that minims are to be printed three points further apart, while crotchets are to be two points
closer together

The [notespacing] directive takeseffect for the remainder of the current bar on the stave where it
occurs, and for all the notes in the same bar on staves of higher number (that is, those thaloprint

it on the page), and then for all notes in subsequent bars. Of course, this may have the effect of
moving notes in previous staves, in order to keep the music properly aligned.

Warning: To avoid unexpected effecfg)otespacing] is bestused only at the beginnings of bars, and
preferably inthe top part. When changing the spacing for a single bar, it is all too easy to reset the
note spacing within the bar, for example,

[notespacing *(0.8] a-b- g d [ns] |
This may behave strangely because PMW processes bars stave by stave. It will therefore obey the
resetting directive before considering the other staves, and only the one stave will hapeolcessed
with the altered spacing. The correct form is

[notespacing *0.8] a-b- g d | [ns]

If a change of note spacing is always required, whatever combination of staves is seleptediroy;
then it can be given on stave O.

47.57 [Octave]

It is often useful to input music at a fdifent octavefrom that at which it is to be printedzor
example, when a part is in the treble clef it is easier to enter if the letbersrepresent th@ctave
starting at middle C rather than the one below it. The directive

[octave < numbep]

requests transposition by the number of octaves given. The octave can also be set at the same time as
the clef (see thé¢alto] directive for details). Each such octave setting replaces the previous one; they
are not cumulative. If the number is positive, transposition is upwards; if negativedatmswards.

Octave transposition is in addition to any general transposition which is in force.

47.58 [Olevel] and [olhere]
These directives control the position of the overlay level in exactly the same way as [aledel]
[ulhere] do for the underlay level. See section 47.103 for details.
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47.59 [Oltextsize]

This directive must be followed by a number in the range 1 to 12. It selects the default sizesex be
for overlay text on the current stave. The actual font sizes that correspond to theawalable sizes
are set by theextsize heading directive. If this directive is not used, the size set byhdaysize
heading directive (which is different from any of the sizes sdekigize) is used.

[Oltextsize] is normally only needed if you want different sizes of overlay text on different staves.

47.60 [Omitempty]

When astave is about to be suspended, it is sometimes desirable not to print stave lines &ftal the
bar which contains notes, and similarly, when a stave is resumed, empty bars preceding the resuming
bar may not be required.

If the directive[omitempty] appears at the start ofstave$ data, themothing atall is everprinted

for bars for whichno data is supplied. Such bars can be set up by means jgkipg stave directive,

or simply by omitting them at the end of a staveata.Note that a bar which is specified as a rest bar
visible or invisible, counts as a bar for which there is data, and a clef specification alsoasodats.
Therefore, if bars are to be omitted at the start of a stave, the input should be as in this example:

[stave 3 omitempty skip 20]
with the clef specification (possibly made invisible by meanasstime]) following.

It is not necessary for the suspend mechanism to be used with this feature, though if is is not, vertical
white space will always be left for the stave, even if nothing is printed in that space.

When a non-empty bar follows an empty bar in a stave for wuichitempty] has been set, and it is

not the first bar in a system, a bar line hadéoprinted at its start. By default, a conventional solid
bar line is printed, but it is possible to specify other bar line styles, a double bar linejnmisgrie

bar line, by using the normal PMW notations for these things at the end of the preceding empty bar
For example,

[omitempty] gg | [skip 10] |? aa |

specifies thaho bar line is to be printed at the start of the final bar if it falls in the middle of a system.
Note that because of the wpskip] works, this example contains 11 empty bars, not 10.

One or morgomitempty] staves can be used for printing isolated bars on a page, using leanpty
between them to cause horizontal white spacesppear The size of the white spaces can be
controlled by the use dfpace] directives on stave 0 — they can't be used in the empty bars, as that
causes PMW to treat them as not empty

47.61 [Overdraw]

When a drawing is associated with a note or bar line by means ¢éithes] command, thedrawing
output happens before the note or bar line is output. The order does not matter when everything
black, butif the setgray drawing operator is being used, the drawing may need to be done last to
achieve the correct fefkct.

[Overdraw] acts just like[draw] except thait saves up the drawn items, and outputs them aftir
everything else in the system has been output. Ussiggay and [overdraw] it is possible to ‘white
out’ parts of staves.

47.62 [Overlayfont]

The defaulttypeface for overlay text that is printed with a stave can be set for an individualbstave
means of thqoverlayfont] directive. This directive takes as its parameter one of the standard font
names. For example:

[overlayfont italic]
The default typeface for overlay text is roman. In any given text string it is always possitiarnge
typeface by using the appropriate escape sequence.
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47.63 [Page]

Occasionally there is a requirement to skip a page in the middle of a piece — to insert commentary in a
critical edition, for example. Thdpage] stave directive can be used to set the page numbeahdor

page on which it appears, but it is not possible to decrease the page .ntihdj@age] directive can

specify an absolute pagaumber or an incrementf the page number preceded by a plus sign, for
example:

[page 45]
[page +1]

47.64 [Percussion]

The [percussion] directive is now deprecated, having been superseded bistdwelines| directive,
which should be used instead in all new input files.

The [percussion] directive, which has no parameters, specifies that the current stave is for untuned
percussion. It has the followingfeéts:

» Thestave is printed as a single line instead of five. The line is positioned where the hmddle
of a five-line stave would be.

* No clef or key signature is printed at the start of the stave.

* Whole bar rests are printed under the third line (i.e. under the line which is printed) instead of
under the (invisible) fourth line of the stave.

* No ledger lines are printed for notes off the stave.

Otherwise thestave behaves as normal. Ordinary note heads are printed. Although noprieted,
the vertical positioning of notes is relative to the current clef. For example,

[stave 5 "Side Drum" "S.D." bass 0]
[10] d d-d- | [20]R! |

The use of the bass clef ensures that the dopeints on the middle line of the stave, that is, the
single line of the percussion stave.

47.65 [Playtranspose]

The [playtranspose] directive can be used to change the playing transposition of a stave, which is
initially set from theplaytranspose heading directiveThe value given irfjplaytranspose] is addedo

the currentplaying transposition for the stave at the point it is encountered. One use of this is to
arrange for 8va passages to be played (via MIDI) at the correct pitch. Changes rogde
[playtranspose] do not persist beyond the end of the movement.

This directive can be used to change the relative MIDI playing volume of a particular stave part way
through. Its single argument is number between 0 and 15, specifying the new relative volume for the
current stave.

47.66 [Printpitch]

When inputting a file that is both to be printed and played on a MIDI instrumen{rtiupitch]
directive canbe quite cumbersome to use if a percussion part changes instruments frequently, even
though the amount of typing can be reduced by using macros. An alternative facility which forces the
printing pitch instead of the playing pitch is therefore provided.

The [printpitch] directive takes a note letter and optional octave indication amgitsnent. It causes

all subsequent notes on the stave to be printed on the corresponding line or space, whatever pitch is
specified for the note in the input. The input pitch can then be used to select different percussion
instruments for MIDI output. @ do this, youneed to know that middle C corresponds to MIDI note

60, C-sharp is 61, and so on upwards, while B is 59 and so on downwards.

Of course, some indicatioim the printed music is also required to tell a human player what to do —
this can take the form of graphic signs above the notes, or different noteheads or stem do@ctions
be used.
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Here is an invented example, where the first three beats of the bar are played on dramare
(General MIDI pitch 38), with the last bean the cowbell (General MIDI pitch 56), indicated by
downward pointing stem.

[stave 8 hclef O stavelines 1]
[printpitch b’ stems up]
d'd'd’ $a-\sd\$a- |

The effect offprintpitch] can be cancelled by supplying an asterisk as its parameter

When apercussion stave with more than one line is used to sephffieent instruments, or if notes
are placed above and below the line, it is probably easiest to inputredalment$ part on a separate
PMW stave, and arrange for them to overprint each offfeen the appropriate MIDI sound can be
permanently set for each stave.

47.67 [Reset]

Sometimes it is convenient to notate a bar as two different sequences of notes, to be overprinted on the
stave. The stave directijeeset] has the déct of resetting the horizontal position to the start of the
current bar. Anything that follows it is overprinted on top of whatever has already been specified. For
example,

[stems up] gabc’ [reset] [stems down] efga |

prints a bar containing the chords (eg), (fa), (gb) and (ac’), but with the stems of each component of
the chord drawn in opposite directions.

More than ondreset] may appear if necessary, and only one set of notes need be of the lemgéct
to satisfy the time signature. The facility for printing invisible rests, notated by the letter Q, can be
useful in conjunction withreset].

If a large number of bars require overprinting, it may be more convenient to set up an entire
overprinting stave by specifying a stave spacing of zHReset] should in any case be used with
caution, because it can cause unexpected effects if items such as slurs are in use.

Because PMW processes bars from left to rigteset] must not appear between two notes which are
connected insome way, for example, between two tied or slurred notes. It must also not appear
between any other printing item and the note or bar line which follows, since such items are always
‘attached’ to the following note or bar line.

Specifically [reset] must notfollow any of the following: a clef, a tied note, the first note of a
glissando, thestart of a hairpin, a mid-bar dotted line, a repeat sign, a caesura, a texfsited,
[xslur], [line], [xling], [key], [time], [comma], [tick], [move], [smove], [space], or a rehearsal
marking. Also,[reset] may not occur in the middle of an irregular note group.

47.68 [Resume]
This directive forces a resumption of a suspended stave fsuspend] for details.

47.69 [Rlevel]

Rests are normally printed centrally on the stave, as is conventional for single parts. When two staves
are being overprinted to combine twdifferent parts, it may be necessary to move rests up or down.
There is a noteption that can be used to do this for individual rests (see section 41.13 above). The
directive

[rlevel < n>]

specifies an adjustment that applies to all subsequent rests. Any adjustment specified for individual
rests is added to the current rest level as set by this directive.

The parameter fojrlevel] may be positive or negative; it specifies a number of points by which the
rest is moved verticallyA positive number moves upwards, and a negative one moves downwards.
For example,

[rlevel -12]
causes rests to be printed 12 points lower than normal, so that a whole bar rest, which pomtsily
below the fourth line, now prints below the bottom line of the stave.
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Semibreve and minim rests that are moved off the stave are printed with a single ledger line
indicate which they are.

Each occurrence ¢flevel] sets a level relative to the default position. They are not cumulative.

47.70 [Rmove]

This directive operates exactly pmove], exceptthat horizontal movements are scaled to the relative
stave size.

47.71 [Rsmove]

This directive operates exactly psgnove], except that horizontahovements are scaled to the relative
stave size.

47.72 [Rspace]

This directive operates exactly pgpace], exceptthat horizontal dimensions are scaled to the relative
stave size.

47.73 [Sghere] and [sgnext]

[Sghere] and [sgnext] affect the system gap value, that is, the amount of vertical space that is left
between systems. (When vertical justification is enabled, this value is the minimum amount of space.)

Sghere changes the spacing for the current system only (that is, the one in which the currertbbar is
appear), whilesgnext makes the change for all systems that follow the current one.

In eachcase a single number is required as an parameter. It can be preceded by a plus or minus sign to
indicate a relative change from the existing value. Note that when a single part is being printed, it is
the system gap that determines the distance between staves.

If more than one occurrence [shere] is encountered in a single system, the largest spaeihg is
used. In the case of multiple occurrencegsghext], the last value is used (for the next system).

47.74 [SKip]

When setting keyboard musit is common to use two overprinting staves for notes with stems
different directionsFrequently though, there are long sequences of bars for which the second stave is
not required.

Such a sequence can be notated using invisible whole bar rests, but if this is done ihesesitlary

to keepthe clef and key signature in step with the other stave so that they are printed correctly at the
beginnings of lines, and at least the final time signature change must appear in the correct place so that
it is available for checking when notes resume.

An alternative is to use thiskip] stave directive, which should appear at the beginning lodraand
which causes PMW to leave a given number of bars totally empty. For example,

[stave 2] gg | [skip 50] aa | [endstave]

defines astave in which only bars 1 and 52 are defined. When a totally empty bar occurs at the start of
a system, the clef and key signature are not printed. Otherwise such bars are treated as if they
contained invisible whole bar rests.

If [skip] is used at the very start of a stave, then no clef directive should be given, as otherwise the
clef directive is taken as part of the resumed bar after the skip.

See also thgassume] directive.

47.75 [Slur]

Slurs between adjacent single notes can be input simply by inserting an underline character after the
first note, as described in sectidh.20 above. When a slur spans several notes, it must be coded using
the[slur] and[enddlur] directives.[ES] is an abbreviation fofendslur].

The options for thgdur] directive arealso applicable to thfling] directive, which is described in
section 47.40 above.
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47.75.1 Normal slurs
The[dlur] and[endslur] directives enclose the notes which are to be slurred. For example:

a [slur] b-a-g-f- [endslur] g

causes a slur to be drawn over the four beamed quavers. Slurs are drawn above thedsfsest.by
The shape of slurs is correct in many common cases, but when thelage &ariation in pitchin the
notes being slurred, the slur mark may sometimes need adjustment.

To allow the user to adjust the printing of slurs, various options are provided fgluhledirective.
The options are separated from each other, and from the directive name, by slashes. The following are
available:

la slur above the notes (default)

/a< n> slur above, at fixed position above stave
/ao slur above, at overlay level

/b slur below the notes

/b< n> slur below, at fixed position below stave
/bu slur below, at underlay level

/h force horizontal slur

< n> move the left end left byr¥> points

fIr< n> move the left end right byre points

i< n> move the right end left byre points

frr< n> move the right end right byre points
/lu< n> raise the entire slur byre points

/d< n> lower the entire slur byr=> points

Nlu< n> raise the left end byr¥ points

/ld< n> lower the left end by r> points

fru< n> raise the right end byr= points

frd< n> lower the right end by > points

[ci< n> move the centre in byn® points

/co< n> move the centre out byn= points

The options/u and/d are simply shorthand for specifying an identical vertical adjustment of both
ends of the slurSpecifying/ci causes the slur to become flattehile specifying/co causes itto
become more curved.

The /h qualifier requests a horizontal slur, that is, one in which both ends are at the same horizontal
level before any explicit adjustments are applied. This is implemented by forcing the righgsdhiml
be at the same level as the left-hand end.

Use of the/a or /b options witha fixed position (e.g/a8 ), or use of the/ao or /bu options
initializes the vertical positions of both end points, resulting in a horizontal slur by default. However
the normaloptions for moving the ends can also be applied. Since the total combination of options
specifies the positions exactly, the option is not relevant, and is ignored if given.

The /ao and/bu options are probably more useful wifine] than with [slur], for caseswhen
several lines at the same level are required on a single system. For example, if lines adsawaing
for pianopedal markings (s€¢inegap] for anexample), using théu option causes them all to be at
the same level below a given stave, and to be positioned just below the lowest note on that stave.

If thereis overlay or underlay text for a stave, the overlay or underlay level is computed by taking into
account only those notes which actually have associated text or dashes or extender lines. thaot, all
notes on the stave are taken into account.

Repeated movement qualifiers are accumulated; the following two examples are equivalent:

slur/a/u4/ld2]
slur/a/lu2/ru4]

Here are some examples of {lskur] directive:

slur]

slur/b]
slur/u4]
slur/lu2/co4]
slur/rr6]
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One particular use of the options for movitige ends of slurs horizontally is for printing a slur (or tie)
that extends from the last note of a bar up to the bar line and no fuothigom the bar line to the
first note in a barTheseare needed for some kinds of first and second timeAatur that includes
only one note, such as

[slur] a [endslur]

provokes a PMW error, since it represents an attempt to draw a slur of zero horiexieta.
However input such as

[slur/rrl5] a [endslur]
is acceptable. The slur starts at the note, and extends for 15 points to the right.
Slurs may be nested to any depth; for example,

ab[slurjcd|[slur/b]efgles] a|
feles]dc|

This would print as a long slur extending from the middle of the first bar to the middle of the third
bar, with a shorter slur below three notes in the second Ibaother words, the firsislur] matches
with the last{es]. A similar example, together with its output, is shown in chagter 1

47.75.2 Additional control of slur shapes

Slurs aredrawn using Bezier curves. They are defined by two end points and two control points. The
control points are normally positionesymmetrically giving rise to a symmetric curve. Theo and

/ci (‘curve out’ and ‘curve in’) options described above are used to move the control points further
from or nearer to the line between the endpoints, respectively

Occasionally non-symmetric slurs ameeeded, and so some additional options are provided to enable
the positions of the two control points to be separately moved. These options are:

/clu< n> move left control point up < n> points
/cld< n> move left control point down < n> points
lcll<  n> move left control point left < n> points
lclr< n>  move left control point right < n> points
lcru< n>  move right control point up < n> points
/crd< n>  move right control point down < n> points
lerl<  n>  move right control point left < n> points
lerr< n>  move right control point right < n> points
Thus, for example,
[slur/a/clu40]

draws a slur that bulges upwards somewhat on the left. Experimentation is usually neededtt find
the precise values needed for a given shape.

The directions of movement for these options are not the normal ones, except when a slur is
horizontal. When a slis endpoints are not at the same level, the coordinate system is rotated so that
the new ‘horizontal’ is the line joining the end poinks. most cases this rotation is small, and so the
difference is not great. In all cases, the left control point relates to the left-hand end of the slur, and the
right control point relates to the right-hand end, whichever way up the slur is drawn.

47.75.3 Editorial and dashed slurs

Three alternative forms of slur are provided: dashed slurs, dotted slurs, and ‘editorial’ slulattdrhe

have a short vertical stroke through their midpoint if they are symmetric in shape, or near the midpoint
otherwise. The alternatives are specified by qualifiers on the directive:

/i draw an ‘intermittent’ (i.e. dashed) slur
/ip draw an ‘intermittent points’ (i.e. dotted) slur
le draw an editorial slur

These qualifiers can be freely mixed with the other slur qualifiers. If a slur is dashed or dotted,
also marked ‘editorial’, no attempt is made to ensure that the editorial mark coincides with a solid bit
of slur.
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47.75.4 Wiggly slurs

The option/w causes the curvature of the slur to change sides in the middle. Thus a wiggly slur below
some notes starts curving downwards, but then changes to curving upwards. The slur may be solid,
dashed, dotted, or editorial. If a wiggly slemosses the end of a system, the portion on the first system
curves one way, and the portion on the next system curves the other way

47.75.5 Split slurs

Slurs are correctly continued if they span a boundary between two systems on the page. By default,
such slurs are not continued over warning key or time signatures at the ends of lifes|\idutan be
requested to do this by means of sh& overwarnings heading directive.

The shape and positioning of the end of the first part of a split slur are controlled by the
endlinesurstyle andendlinesluradjust directives.

The sections of a slur that extends over one or more line endsuarbered from 1. An option ia
[slur] directive thatconsists just of a number means that subsequent options apply only to the given
section. Thus, for example,

[slur/3/lu4d/co4]

moves the left-hand end of the third section upwards, and increases its curvature. Spaces are allowed
between optionsand these can be used to make a complicated slur more readable by sef@ating
various sections. For example:

[slur /1/co2 /2/lu4/rd6]

The only options thamay appear after a section selector are those that move endpoicisitol
curvature, that islu , /d and those options beginning with, /r , and/c .

If a section number is given that is greater than the number of sections, its data is igndreden a
slur is not split, all section-specific options are ignored.

Movement and curvature options that appear before the first section selector are handled as follows:
» All options beginning witlic apply only when the slur is not split.
* /u and/d always apply to all endpoints of all sections, whether the slur is split or not.

» Optionsbeginning with/l  (the letter) apply to the starting point of the slur, whether or not it it
split. To move the starting point only when the slur is split (but not if it is not) these ojigons
be given after/1 (the digit), in which case they are added to any values given before the
selector.

* Any vertical movement specified withu or /Id is also applied to the right-hand end of the
first sectionof a split slur. ® affect only the left-hand end, put these options dfter(the digit).

» Optionsbeginning witllr  apply tothe final endpoint of thelur, whether or not it is split.
move theendpoint only when the slur is split (but not if it is not) these options can be given after
/< n>, where<n> is the number of the final section, in which case they are added teahres
given before the selector

* Any vertical movemenspecified with/ru or /rd is also applied to the left-hand end of the
final section of the slur. To affect only the right-hand end, put these optiong<after

If /ao or/bu is specifiedfor a slur which is split, each section of the slur is positioned at the overlay
or underlay level for its own stave, but can of course be moved by suitable options sfietioa
selector Similarly, /a and /b , if given with a dimension, cause all sections of a split slur to be
positioned at the given vertical position.

If a wiggly slur is split, the first section curves one way, and all subsequent ones curve the ather way

Earlier versions of PMWused a more restricted set of options starting vgthto control split slurs.
These are still supported, but are no longer documented and should not be used in new files.

47.75.6 Overlapping nested slurs

Normally, in music, slurs are properly nested, that is, if a second slur starts within, dhslsecond

slur ends before the outer slur. The slur notation in PMW is naturally nested, and automatically
ensures that this convention is followed. Very occasionalbyvever it is useful to be able to staat
second slur within a slur and have it cross over the outer slur. More commonly, it is sometimes
necessary tdave one slur ending and the next beginning on the same-natsituation that isiot
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possible using the normal PMW slur notation, because slur starts are notated before notes and slur
ends afterwards.

It is possible to have the innermost nested slur crossing over the one immediately outside it, by using
the special directivéxslur] (‘crossing slur’). Thus, for example, the input

[slur] a [xslur] b [es] ¢ [es]

draws oneslur covering the first two notes, and the next slur covering the second two(btgirst
[es] is made to refer to thgslur] directive and the second to tieslur] instead of the other way
round.) This facility is available for the innermost nested slur.only

47.75.7 Tagged slurs
In very complicated music, even tHeslur] facility is not powerful enough to describe whas
wanted, and it is necessary to use ‘tagged’ slurs.

Any number of slurs may be started at any one time on a stave. The data for a given slur (starting
coordinates, etc.) are placed on a ‘stack’ when[she&] directive is obeyed. If another slur is started
before the first one is complete, its data goes on top of the stack, temporarily ‘hidingreangus

data that may be already there.

When asimple [endslur] directive is obeyed, it terminates the slur whose data is on the top of the
stack (and that data is removed). This is why simple udalwf] and [endslur] results in‘nested’
slurs.

The [xslur] directive doesnot place its data on the top of the stack (unless the sta@mizty).
Instead, it places it one positi@own in the stack. Thus the nepandslur] terminates thereviously
started slur, leaving the latest one still incomplete.

The qualifier/= can beused within gslur] directive to ‘tag’ a slur. It must be followed bysingle
identifying character. It is recommended that capital letters normally be used, as they are visually
distinctive. A tagged slur is placed on top of the stack as normal[&fuslur] directive may also
contain a tag, using the same syntax. When a ta@gedslur] directive is obeyed, the stack of
unterminated slurs is searched for a slur with a matching tag, and if one is found, it is that slur which
is terminated. If no matching slur is found, an error message is given and the slur on the top of the
stack is terminated.

When [endslur] does not contain a tag, the topmost slur is terminated, whether or notaigged.
Here is an example of the use of tagged slurs:

[slur/=A] [slur/b/=Z] ggg [slur/=B]
a[es/=A] a [es/=Z] a [es] |

47.76 [Slurgap]

The [durgap] directive has the same options [disiegap], and can be used to leave gaps in slurs
where they would otherwise cross over other items. For example, to avoid drawing a slur tarough
key signature:

r [slur] G'+ [slurgap/w30/r10] |
[key e$] ¢ G’ [es] |

Specifying a gap associatedth a text string or a drawing function provides a way of adding arbitrary
annotation to a slur — a width of zero can be given if no actual gap in the slur is required. When an
associated drawinfunction is obeyed, the origin is halfway along the straight line joining the edges of
the gap, and thBnegapx andlinegapy variables are set as flliinegap].

Bracketed slurs can be done using a drawing function, but the text option is probably easier:
[slur slurgap/hO/wO/"( " slurgap/h1/wO/" )"]
String options can be used to alter the size or position of the text as required.

A gap specified for a dashed slur is liable to result in partial dashes being drawn, unless its length is
carefully adjusted.
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47.77 [Smove]

This directive is a shorthand for combinindraove] and a[space] directive. The following two lines
of input are equivalent:

[move 6] a [space 6]
[smove 6] a

This is common usage when adjusting the position of notes on overprinting staves. The space is not
scaled by the stave size — ysamove] if you want scaled space.

47.78 [Soprabass]|

This specifies a bass clef with a little ‘8" printed above it. §##o] for further details of clef
directives.

47.79 [Soprano]

This specifies a C clef with its centre on the bottom stave line.[8&g for further details of clef
directives.

47.80 [Space]
The directive

[space < n>]

causes r> points of space to be inserted before the next note in the bar, or before the bahéne
are no more notes. The remainder of the baluding appropriate items on other stavesagjusted
accordingly The number > can be positive or negative; a negative value removes space from the
bar The space is not scaled by the relative stave size. If you want to insert scaled spaspacee

Note that, unlikegmove], [space] always affects the position of the nexte (or bar line if there are

no more notes in the bar), even if some other item intervenes. Items other than notes are always
printed in relation to the note (or bar line) which follows them. Therefore, adjusting the positéon of
note with[space] affects these items too. The following two examples have exactly the state ef

[comma] [space 6] A
[space 6] [comma] A

becausdspace] does notaffect non-note items such as commas. [fheve] directive can be used in
conjunction with[space] to insert space between a non-note item and the note to which it is related,
for example

[space 6][move -6][comma] A

[Space] is obeyed when PMW is figuring out where to position the notes in the bar, [wiole] is
obeyed at the moment of printing.

When thereare two or more occurrences [ghace] at the same position in a bar, PMW takbe
largest if previous ones specified a positive amount of space, and the smallest if they specified
negative amount. This normally gives the rigiffiect if extra space is accidentally specified in two
different staves.

See alsdensure], [move], [smove], [rspace], [rmove], and[rsmove].

47.81 [Sshere] and [ssnext]

Sshere and ssnext affect stave spacingsshere changes the spacing for the current system only (that
is, the one in which the current bar is to appear), wdahext makes the change for all systems that
follow the current one.

If either of these directives is followed by a single number, this applies to the currentosiigve

except when the current stave is number zero, in which case the value applies to all staves (as it does
for the [stavespacing] heading directive). They can also fi#lowed by two numbers separated ay

slash, inwhich case the first is a stave number and the second is a spacing. For exampleitla bar

very low notes might require notating thus:

[treble 1]
[sshere 60]f a' ce |
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This hasthe effect of setting the stave spacing to 60 points, for the current stavedartéet system
only.

An alternative format is available for specifying a change to the existing spacing. This is notated by
preceding a single number by a plus or minus sign. For example,

[sshere +10]

adds 10 points to the stagpacing for the current stave only. If more than one occurrehfsshere]

is encountered in a single system, the largest spacing value is used. In the case of multiple occurrences
of [ssnext], the last value is used (for the next system). Wlssnext] is used with a plus or minus

sign, the value is relative to the original spacing for the current stave, ignoring any changagtthat

have been made wiflsshere].

47.82 [Stave]
The first directive in each stave’s data must bedtave] directive. The most basic form is just

[stave < n>]

where <> is the number of the stave whose data follows (terminateferimstave]). The number

must always be present. Further, optional, parameters may be given to specify text or drawings to be
output at the start of thetave. Mostcommonly [stave] is used just with text, and this forns
described first.

47.82.1 Text at stave starts
The text-only form ofstave] has the following format:

[stave < n>"< stringl>" "< string2>" ...]

There maybe any number of string parameters. The first one is used for the very first stave of the
piece, and the second one for all other occurrences of this stave, by default. These strings are normally
used for the name of the instrument or voice for which the stave is intended. For example,

[stave 1 "Soprano” "S"]

If there is only one string, only the first stave will have text printed next to it. If a verticappagars
in one of these strings, it specifies the start of a new line of text, for example,

[stave 5 "Trumpet|in G"]

The options/c and/e can be used to cause the text to be printed horizontally centred or right-
justified, respectively. If botlic and/e are given, and the text consists of multiple lines, (delimited
with | characters) then the longest line is right justified, and all the other lines for the stavhdiave
centres aligned with the centre of the longest line.

Third and subsequent strings frgstave] directives are not usealitomatically but can be selected at
any point in the piece by means of tfreame] stave directive, which also provides an alternative way
of specifying text and drawings for the beginnings of staves.

It is possible to specify a size for text by following the string wigh and anumber The number
selects atext size from the list given to thextsizes directive, as for any other text on staves. For
example,

[stave 1 "Flute"/s2]

The sizeis not affected by any relative magnification that may be applied to the stave. If no size is
specified, the text is printed using a 10-point font.

It is also possible to request that text be vertically positioned halfway between two succesive staves.
This is specified by appendingn (for ‘middle’) to the text on the upper of the two staves, for
example

[stave 1 "Piano"/m]

If two over-printing staves are being used for a keyboard part, the text may appear with either of them,
because if the space after the current stave is set to zero, the space for the next stavevlierused
positioning such text.

Finally, it is possible to specify that the text be rotated through 90° so that it prints vertically up the
page. This is specified with tihe option, for example:
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[stave 3 "Chorus"/v]

When /v is combined with/m, the text is both rotated and moved down so that its centre is at the
midpoint of the staveslo make other adjustments to the position, the space character ambvirey
characters inthe music font can be used. Only a single line of text is supported when printing is
vertical, and hence the vertical bar character has no special meaning in this case.

If more than one string is given for any stave,/the e, /s , /m, and/v qualifiers can be useoh
any of them, and apply only to those strings on which they appear

47.82.2 Drawings at stave starts

It is possible to cause a drawing function (see chapter 37) to be obeyed when a stave name is to be
output. Thiscan be instead of, or as well as, a text string. The amount of space to thehefsti#ve

is controlled by the text string, and so a string consisting of blanks can be used to ensure an
appropriate amount of space is left. The syntax is as follows:

[stave < n> < string> draw < arguments < drawing name]

and this feature also available for theame] directive. If both a string and a call to a drawing
function are present, the string must come first. An example of this usage is:

[stave 3" " draw thing]

As in all drawings, the guments (whichmay be numbers or strings) are optional. The origin of the
coordinate systenms at the left-hand margin of the page and at the level of the bottom line of the
stave. The drawing variabBtavestart contains the x-coordinate of the start of the stave itself.

Just asthere may be more than one string specified, for use on different systems, there may also be
more than one drawing function. They are simply listediider following the correspondingtrings,
if present. For example:

[stave 23 "Trumpet" draw 2 d1 "Tr." draw 3 d2]

There is an ambiguity if an item which consists only of a string (with no associated draing)
followed by an item consisting only of a drawing. In this case, an empty string must be specified for
the second item, to prevent the drawing being incorrectly associated with the first item.

The is also a possibility of ambiguity if the first item on the stave itself is a calldi@waing function,
and there is no other intervening directive. The drawing must be put into a new set of [sGueaets
to prevent this:

[stave 35 "Flute"] [draw thing3]

As the stave directive is terminated by the closing square bracketdttaav directive inthis example
is taken as part of the stave data and is associated with the following note in the usual way

The Contrib directory on the PMW distribution disc contains an example where a drdwuogon
associated with a stave is used to print a special kind of ‘clef’ for guitar tablature.

47.83 [Stavelines|

This directive specifies the number of lines to be drawn for the current stave. Its parameter is a
number in the range 0—-6. For example:

[stavelines 2]

A stave with no lines is an invisible stavi&tavelines] applies to the entire stave, independerdfy
where it appears. It has no implications for the printing of key signatures or clefs.

The [percussion] directive is equivalent tgstavelines 1] except that, in addition, it suppressie
printing of key signaturesand clefs. This directive is retained fa@ompatibility but its use is
deprecated. New input files should instead use

[stavelines 1 noclef key C]
or
[stavelines 1 hclef key C]

The two-lineand three-line staves have double the normal stave line spacing, and are centred about the
middle line of the normal five-line position. They are designed for multiple percussion parts. A three-
line stave at the normal spacing can be obtained by overprinting a one-line and a two-line stave.
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The four-line and six-line staves are five-line staves with the top line missing and an additional line
added abovéhe top, respectivelyWhenused for guitar tablature they should normally be geldrby
means of thestavesize heading directive. TheContrib directory on the PMW distribution disc
contains an example of guitar tablature.

For all staves other than normal five-line staves, no ledger lines are printed for notes stéviieOn
one-line staves, whole bar rests are printed under the single line which is printed, and on three-line
staves they are printed under the top line. In all other respects the behaviour of RiMtliasged by

the number of stave lines.

47.84 [Stemlength]

The [stemlength] directive isused to set a default value for the stem length adjustment on a stave. For
example, after

[stemlength -2]

subsequent notesill have stems that are 2 points shorter than normal. Giving a value of zero resets to
the initial state. Any stem length adjustments that are given on individual notes are added to the
overall default.The namgdl] is a synonym fofstemlength]. The default stem length can lmhanged

as often as necessary on a stave.

PMW can also be instructed automatically to shorten the stems of notes whose stems point the ‘wrong’
way. See theshortenstems heading directive for details.

47.85 [Stems]

Normally PMW chooses for itself in which direction to draw note stems. Details of the rules it uses
are given in chapter 48Stem diectiong; some variation is possible by means of gtemswap
heading directive (section 38.109).

It is also possible to force note stems to be above or below the noteheads, wherever the nateheads
on the stave. For individual notes there is an option qualifier to do this. The directive

[stems < directior>]

forces thestem direction for all subsequent notes that are not explicitly marked. The direction must be
one of the words ‘above’, ‘below’, or 'auto’ — the last causing a reversion to the default state.

47.86 [Suspend]
When a part is silent for a long time, it is often desirable in full scores to suppress its staudrom

relevant systems. The terisuspended’ is used in PMW to describe a stave that is not curtszitlg
printed.

The directive[suspend] tells PMW that it may suspend the current stave from the start of the next
system, provided that there are no notes or text items to be printed in that system. The suspension ends
automatically when a system is encountered in which there are notes or text items to be pdated. It

be ended earlier by including tfieesume] directive in the stave data. For example,

[suspend] [108] R! |

specifies 108 bars resthich can be suspended where possible. Sincéstispend] directive actually
appears in the first rest bar, at least one rest bar will be printed before the stave is suspended. If it is
desired that no rest bar need be printed before the suspefsigpend] should be placed ithe
preceding bar:

abcd [suspend] | [108] R! |

If at least one rest bar is required when the stave is resumed, an ¢xgdigite] must appear in the
last restbar, as by default the stave may resume with a non-rest bar at the beginning of a system. For
example

[suspend] [107] R! | [resume] R! |
When a single part is being printefduspend] has noeffect, as multiple rest bars are automatically
packed up into a single bar with a multiple rest sign.
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Since the[suspend] stave directive only takes effect from the start of the following system of staves, it
cannot be used to cause suspension right at the start of a pieceuspaed heading directive is
provided for this purpose.

47.87 [Tenor]

This specifies a C clef with its centre on the fourth stave line.[8ée] for further details ofclef
directives.

47.88 [Text]

The default type for text within a stave (which implies a default vertical level and size) can be set for
an individual stave by means of tftext] directive. It takes a word as its parameter:

text above] selects printing above the stave
text above < n>] ditto, at a given level

text below] selects printing below the stave
text below < n>] ditto, at a given level

text underlay] selects underlay printing

text overlay] selects overlay printing

text fb] selects figured bass printing

To override a default with an absolute position, for example,
[text above 15]

a plain/a or /b without afollowing number can be used (as well/ak , /fb , or/m). Similarly, the
appearance of pext] directive without a number resets to the initial state, where the default vertical
position depends on the next note.

Ordinary text that is printed above or below the stave is by default printed at size 1 (as specified by
the textsize heading directive)Underlay overlay, and figured bass text is printed by default at the
sizes specified by thenderlaysize, overlaysize, andfbsize heading directives.

The default text type can always be overridden by explicit qualifiers following the string. For
example, if

[text underlay]
has been specified, then an italic dynamic marking to be printed above the stave is coded as

"\it\ff"/a
The text type can be changed many times within one stave.

47.89 [Textfont]

The default typeface for non-underjayon-overlay text thats printed with a stave can be set for an
individual staveby means of th¢textfont] directive. This directive takes as its parameter one of the
standard font names. For example, supposing that the third extra font had been defined for some
special use in a stave’s text, then

[textfont extra 3]

would be used at the start of that stave. The default typefacadimunderlay non-overlay texts
italic. In any giventext string it is always possible to change typeface by using the approgsizpe
sequence.

47.90 [Textsize]

This directive must be followed by a number in the range 1 to 12. It selects the default siaesem be

for text that is neither underlay nor overlay nor figured bass. The actual font sizes that correspond to
the twelveavailable sizes are set by thextsize heading directivelf this directive is not used, the
default size is size 1. Individual text strings can have their sizes set by meangsofobigon.
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47.91 [Tick]
The[tick] directive causes PMW to insert a tick pause mark above the current stave.

47.92 [Ties]

Normally PMW draws tie marks on the opposite side of the noteheads from the stem. Howaver, it
possible to force ties to be above or below the noteheads. For individual ties there is an option
qualifier to do this. In addition, the directive

[ties <  directiorm]

is available for forcing the tie direction for all subsequent ties that are not explicitty marked. The
direction must be one of the words ‘above’, ‘below’, or 'auto’ — the last causing a reversiba to
default state.

The effect on chords of forcing the direction of tie marks is to fatt¢he marks for a chord to the
given side of the noteheads.

47.93 [Time]
The time signature of a part can be changed at the start of a bar by the directive

[time < time signatue>]

If the change of time falls at the start of a system, a cautionary time signature is printed at the end of
the previous line unless the word ‘nowarn’ is included in the directive, for example:

[time 6/8 nowarn]
There is also a heading directivetimewarn, for suppressing all cautionary time signatures.

PMW will not work sensibly by default if different time signatures are used on different staves, unless
they representhe same number of musical notes. For example, if one stave is in 3/4 tinaaathdr

is in 6/8 all will be well, but PMW cannot cope with 2/4 against 6/8 without additional input (see
below).

Sometimes it is required to print two time signatures at the start of a piece (for example, if there are
alternate bars in dérent times). The simplest way to do this is to make use opith@time heading
directive.

When a bar starts with a new time signature and a repeat mark, the order in whichrthgsmted
depends on the order in which they appear in the input.

[time 4/4] (:
causes the time signature to be printed first, followed by the repeat mark, while
(: [time 4/4]
causes the repeat mark to be amalgamated with the previous bar line, with the time signature

following. If, at the same point in the music, these items appearferefit orderson different staves,
then the repeat sign is printed first on all staves.

47.93.1 Staves with differing time signasir

PMW requires no special action to handle staves with different time signatures if the actual barlengths
(measured imotes) are the same. For example 3/4 and 6/8 bars both contain six quavers, and so are
compatible.

PMW can also handle time signatures that are not compatible in this way, for example, 6/8 in one
stave and 2/4 iranother but because PMW handles just one stave at a time when it is reading the
music in, it is necessary to tell it what is going on by giving a second time signature [tinrtele
directive, preceded by . For example:

time 6/8

[stave 1 treble 1] a. b-a-g- | [endstave]
[stave 2 bass O time 2/4 -> 6/8]

c-d-; e-f- | [endstave]
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The first signature is the one printed, and this corresponds to the printed notes in the seaornde
signature is the one from the other stave, and the notes are stretched or compressed (in position when
printing and in time when generating a MIDI file) to make the bar lengths match.

47.94 [Topmargin]
This directive provides a way of changing the value given bytdhenargin heading directive for a

single pageonly. If there is more than one occurrence on the same page, the last value isoused. T
leave 30 points at the top of one particular page, for example, use

[topmargin 30]
in any bar on that page.

47.95 [Transpose]
The directive
[transpose < n>]

specifies that the current stave is to be transposedvbywgemitones when printed. It normally appears

at the beginning of a stave’s data. If transposition is also specified at an outer level (either in the
heading, or by using thé command line option), the transposition specified here adds to, rather than
replaces it.

Octave transposition, as specified in a clef-setting directive or byothave] directive, is added to
any general transposition.

PMW does not transpose the current key signature when it encountgtsatigpose] directive, butit

does transpose any subsequently encountered key signatures. If you require a transposed key signature
for a stave which has its own transposition specified, you must include the key signature after
[transpose], even if it is the same key signature that is specified in a heading directive fahthe

piece. For example:

key G
[stave 1]

[ehastave]
[stave 2 transpose 1 key G]
[ehastave]
Note that it is theold key signature that is specified. In this example it is transposed to béctiate

Further details about transposition of notes are given in chapter 29, and details of the transposition of
chord names are given in section 34.4.

47.96 [Transposedacc]

This directivemust be followed by one of the words ‘force’ or ‘noforce’. It changes the option for
forcing the printing of an accidental on a transposed note when there was an accidental on the original,
even if the accidental is not strictly needed. For details, see chapter 29.

47.97 [Treble]
This specifies a treble clef. Sg#to] for further details of clef directives.

47.98 [Trebledescant]

This specifies a treble clef with a little ‘8" printed above it. Jalo] for further details ofclef
directives.

47.99 [Trebletenor]

This specifies a treble clef with little ‘8’ printed below it. Sedalto] for further details ofclef
directives.
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47.100 [Trebletenor B]

This specifies a clef that is exactly like the trebletenor clef, except that the little ‘8’ is pentdosed
in round brackets.

47.101 [Tremolo]

It is possible toprint tremolo markings that appear as beams between notes that are not normally
beamed, or as disconnected beams between notes.

This is requested by placing the stave directittremolo] between the two notes. There are two
optional qualifiers:/x followed by a number specifies the number of beams to,dvvie/|
followed by a number specifies the number of beams whiehto be joined to the note stenihe
default is to draw two beams, neither of which is joined to the stems. Thus,

g [tremolo] b
prints two crotchets, with two disconnected beams between them, while
G [tremolo/x3/j3] B

prints two minims, joined by three beams. The qualifier should not be used with breves or
semibreves.

For the most commonly encountered tremolos, it is necessary to print a note of the ‘wrong’ length. For
example, a tremolo that lasts for the length of a crotchet is printed as two crotchets, at the positions
two quavers would occupy, with tremolo bars between them. This effect can be achieved theaising
masquerading feature described in section 41.13.

The [tremolo] directive mustappear between two notes in a bar. It is ignored if it appears at the
beginning orend of a bar, or if it is preceded or followed by a rest. It assumes that the notes are of the
same kind, and have their stems in the same direction. Notes with flags should not kbousggd,
tremolos can be added underneath the normal beams of a beamed group if necessary

47.102 [Triplets]

This directive is used to control the printing of triplet and other irregular note gnaukings. Despite
its name, it applies to all irregular note groups. It must be followed by one of the words

on off above below bracket nobracket auto

The words ‘on’ and ‘df are usedo control the printing of the ‘3", with or without a bracket, above
or below a group of triplets (or equivalent for other groups). Wheriatié option is selected, nothing
is printed.Note that the qualifiefx can beused to suppress printing for an individual triplet,tor
enable it, if it has been disabled by fiheplets] directive.

The otherwords set default options for printing irregular note groups, and they are independent of
each other. Specifying

[triplets above]

causes all the irregularote markings to be printed above the notes, but (unlikéatheption onan
individual group) it does not specify whether a horizontal bracket should be drawn or not.

The words ‘above’ antbelow’ can be followed by a dimension, to set a fixed vertical positioratior
subsequent irregular note group markings. If the dimension is precededby, this does not set a
fixed position,but provides a default vertical adjustment for subsequent irregular groupsxdrople,

[triplets above +4]
causes subsequent markings to be printed four points higher than they would otherwise appear

Brackets can be forced or inhibited by means of ‘bracket’ and ‘nobracket’. If neither has been
specified, then a bracket is drawn unless the note group is beamed.

The *auto’ option resets both the position and the bracketing options to their initial states, where the
markings may be printed above or below the notes, depending on their pitch, and the bracket is
omitted only if the notes are beamed.

Options given on an individual note group override the defaults set bjtripéets| directive. Note
that the use ofa or/b forces a bracket to be drawn, unless followedrby
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47.103 [Ulevel] and [ulhereg]

For each stave that it prints, PMW chooses a default underlay level at which to print uneetlay

The standargbosition for this level (the base line level for the text) is 11 points below the bbttem

of the stave, but a lower level is chosen if there are low notes present on the stave. There are two
different ways of changing this level. THealhere] directive specifies a temporary change tbe

current line, while thgulevel] directive sets an absolute level to be used until further notice.

[Ulhere] takes a positive or negative number as an paranéiesis interpreted as a number of points
to add to the automatically computed level for the line in which the current bar appears. For example,

[ulhere -2]

has the déct of lowering the current underlay line by two points. If a subsequent occur@nce
[ulhere] appears inthe same line for the same stave, it is accepted if its parameter is negative and
specifies a lower levehan the previous one, or if its parameter is positive and all previousweres
positive and it is greater than any of them.

[Ulhere] has no dect if an absolute underlay level is being forced by means ofulleeel] directive,
which sets a level relative to the bottom of the stave. Thus, for example,

[ulevel -15]

requests a level fifteen points the bottom of the stave. This directive tdkest fef the text thatis
printed under all the notes that follow it, even if the text was input earlier as pannaftiesyllable
input string.

[Ulevel] may appear as often as necess#ésyefect lasts until the end ahe movement or itaext
appearance. However, [filevel] appears with an asterisk for an parameter:
[ulevel *]

then the underlay level reverts to the value automatically selected by PMW, and any subsequent
[ulhereg] directives will be honoured.

47.104 [Ultextsize]

This directive must be followed by a number in the range 1 to 12. It selects the default siaesen be

for underlay text on the current stave. The actual font sizes that correspond to the twelve available
sizes are set by theextsize heading directive. If this directive is not used, the size sethley
underlaysize heading directive (which is different from any of the sizes sdekigize) is used.

[Ultextsize] is normally only needed if you want different sizes of underlay text on different staves.

47.105 [Unbreakbarline]

An occurrence of this directive causes the bar line at the end of the current barexiebeed
downwards onto the stavieelow This could be used, for example, to print a double barline right
through a system at the end of a verse or other important poitcimoral piece, where the barlines
are normally broken after each stave. See [@seakbarline].

47.106 [Under layfont]

The defaulttypeface for underlay text that is printed with a stave can be set for an individuabgtave
means of thdunderlayfont] directive. Thisdirective takes as its parameter one of the standard font
names.

For example, supposing that the third extra font had been defined for use in underlay text, then
[underlayfont extra 3]

would beused at the start of that stave. The default typeface for underlay text is roman. In any given
text string it is always possible to change typeface by using the appropriate escape sequence.

47.107 [Xlin€]
See|ling] (section 47.40) and subsection 47.75.6 within the descriptisiuf.
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47.108 [Xdlur]
See subsection 47.75.6 within the descriptiofskir].
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48. The PMW musical font

This chapter contains a list of all the available charadtetfie musical font, which is called PMW-
Music. Characters from the music font can be referenced by number in character stringswitlhose
character codes less thd@7 can also be referenced by switching to the music font and entering the
correspondingisci characterThe following two examples produce the sanfecgf

"\rm\this clef \*33\ is treble"
"\rm\this clef \mu\l\rm\ is treble"

The second method is more convenient when a whole sequence of music font characters is required.

Most of the characters in the music font print ‘on the baseline’ in the typographic sense, though some
have ‘descenders’. The only exceptions to this are the constituent parts of notes, such as stems and
quaver tails. The typographic character widths, which are not gd@MW when setting music, are

set to values which are useful when these characters are printed as text.

Here is a listof the characters in the font, giving both their numbers and, where relevant, the
correspondingasci characters. The printing width is also given, as a fraction of the font size. For

example, when a 10-point treble clef is printed, the printing position is advanced to the right by 15
points.

32 0.75 space
133 15 6
" 34 1.5 i
# 35 1.5 13
$ 36 1.0 % piano end pedal sign
% 37 0.6 #
& 38 0.6 % double sharp
' 39 0.5 b
( 40 045 4
) 41 0.0 ~
* 42 0.66 = breve rest
+ 43 0.66 - semibreve rest
, 44 0.66 . minim rest
— 45 066 ¢
. 46 059 v
[ 47 0.0 o
0 48 35 e many bars rest
1 49 1.34 o
2 50 084 o
351 084 J
4 52 0.84 f
55 084 |J
6 54 0.84
75 12 )
8 56 0.84
057 12 )

58 0.84 g
59 0.0 N
’

repeatable tail

AV | AN

60 0.0 repeatable tail

61 0.0 — ledger line

62 0.0 : vertical dot (above note on base line)
? 63 04 : horizontal dot
@64 06 | bar line
A65 076 | double bar line
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66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
W 87

<KCHLITOTOZZIr "R« ~"IOTMMODO®

89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
10
11
12
ns
14
15
116
nv

S——r— N <

‘|

c ~+w “.Q'OODB_W‘_'_'I(Q_“(DQ.OUQ)

0.76
1.0
1.0
0.0
10.0
10.0
0.0
0.6
0.0
0.0
0.84
0.84
0.6
0.0
0.0
0.0
0.0
0.0
0.0
0.0
1.0
0.0
0.0
0.0
0.0
0.6
1.0
0.0
1.0
1.0
0.4
0.0
0.0
15
15
0.0
0.0
0.0
0.0
0.0
0.55
0.76
0.84
0.84
0.84
0.0
0.0
0.0
0.0
0.5
0.55
0.55

-~

e 0> >

a 'w@_o-o

¢ & W2 > <

<o

X

thick bar line

normal stave
percussion stave

up quaver tail

long stave

long percussion stave
down quaver tail

upward note stem
downward note stem
solid notehead
minim notehead

horizontal bar accent

dashed bar line
single-line caesura
for use with clefs

suitable for followingsr

solid diamond notehead
diamond notehead

cross notehead

up stem for cross

down stem for cross

up stem fragment, 0.2 to 0.4
down stem fragment, O t00-2

dot for guitar box
circle for guitar box
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v 118 0.0
w119 0.0
x 120 0.0
y 121 -0.1
z 122 0.1
{ 123 -0.33
| 124 0.0
} 125 055
~ 126 0.0
127 -

128 06
129 0.0 -
130 00 O

131 0.0 %

132 0.6 I
133 0.0 I
134 0.0 .
135 0.0 +
136 0.9 4
137 0.6 ‘
138 0.6 \
139 035 |
140 035 |
141 035
142 035 )
143 0.5 /
144 0.0 .
145 0.0 :
146 0.0 -
147 1.0 O
148 1.0 o
149 0.0 “
150 0.0 N
151 0.0 2
152 0.0 .
153 1.0 Q)
154 1.0 9
155 158 eI
156 0.0 |
157 0.35 «
158 0.35 »H
159 0.33

160 0.33

161 0.33

162 0.33 .
163 1.4 Fed.
164 0.0 ?

165 00 .
166 0.0 -
167 0.333
168 0.333
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move down by 0.1
move down by 0.4
move up by 0.4
move left by 0.1
move right by 0.1
move left by 0.33
move down by 0.2
move right by 0.55
move up 0.2
unassigned

accaciatura bar
accaciatura bar
for guitar chords
short bar line

short vertical caesura
long vertical caesura

brackets for accidentals

for arpeggios — moves upwards by 0.4
tremolo bar — moves upwards by 0.4

slur
slur

unison breve
‘start of bar’ accent

] for bracketings
for 8va lines etc.

for arpeggios — moves upwards by 0.4

for arpeggios — moves upwards (sic) by 0.4
harp nail symbol

alternate bracket angles



169 1.0 - 2-line stave

170 1.0 —  3-line stave

171 10 = 4-line stave

172 1.0 —  6-line stave

173 15 | percussion clef

174 15 @& old-style F clef

175 15 [K old-style C clef

176 0.0 [ bracket top

177 0.0 l bracket bottom

178 1.0 W symbol for pitch without duration (‘direct’)
179 055 s

180 0.75 & major chord sign (jazz notation)

181 0.675 o diminished chord sign

182 0.675 o ‘half diminished’ chord sign

185 prints nothing; moves left 0.42, up 0.4
186 prints nothing; moves left 0.76, down 0.4
187 prints nothing; moves up 1.2

188 prints nothing; moves down 1.2

247 10.0 long 2-line stave

248 10.0 long 3-line stave

249 10.0 long 4-line stave

250 10.0 long 6-line stave

The characters numbered8-126and 185188 do not cause anything to be printed; instead jhsty

cause the current printing position to be moved by a distance which depends on the point size of the
font. The values given above are the factors by whictfdahes point size must be multiplied order

to getthe relevant distance. For example, if a 10-point font is in use, then character number 119 (w)
moves the current printing position down by 4 points. If a space character (number 32) isfprmted

the music font, it moves the printing position by 0.75 units to the right.

The larger round and square brackets (characters 139-142) are designed so that thegriogedbe
directly beforeand after an accidental, except that for a flat they need to be raised by one note pitch (2
points).

The lage circle characters have a diameter of two stave spaces, and are intended for printing original
time signatures (see the example in section183.1

The slurcharacters are not used by PMW itself, but are for printing ties when using note chamacters
text. The first is the correct width for two successive note characters; the second is the correct width
when thefirst note is followed by a dot. Because they have zero width, they should be jnéfbeel

the notes. For example, the PMW string

"“Wm.\ = \mA\149\51\\53\"
prints as

T2

The slanting arrows are for use at the ends of staves when a stave containing multiple parts is about to
be split into two or more staves, avide versa
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49. The PMW-Alpha font

Richard Hallas contributed an auxiliary font for use with PMW and with other programs. It is called
PMW-Alpha, becauset is designed for printing musical symbols in conjunction with normal
alphabetic text. The font was originally designed as an Acorn RISC OS font; the PostScript version
was generated automatically from the original.

The characters that PMW-Alpha contains fall into four classes:

» Thereis a set of letters such gandp which are in a style commonly seen in musiod which
can be used to print dynamic markings.

e Thereis a set of digits in a style commonly seen in time signatures, together with a matching
plus sign.

* Thereis a set of fractions, suitable for use iga@m registrationsThere are also two set§ small
digits, one raised and one lowered, that can be used to build additional fractions.

e Thereare small versions of many musical characters such as notes, accidentals, and clefs. These
are at appropriate sizes for mixing with text fonts of the same nominal size, which makes it
easier to include them with text when using desktop publishing programs.

49.1 Use of PMW-Alpha from within PMW

Here isan example of some heading directives that could be used to make use of the PMW-Alpha font
from within PMW

Textfont extra 1 "PMW-Alpha"
Timefont extra 1

*Define f "I\

*Define fr37 \x1\\203\\222\\217\

The textfont directive setsup PMW-Alpha as the first extra font; thienefont directive specifieghat
numerical time signatures are to be printed using this font.

The first*define directive defines a macro for tiierte marking that printy. The second macro fer
printing thefraction %. It is set up without surrounding quote marks so that it can be included in a
longer string, for example

"an unusual fraction is &fr37\rm\"

49.2 Use of PMW-Alpha in other programs

From within a desktop publishing program, PMW-Alpha can be used as a kind of musical typewriter
Richard Hallas explains:

“The keys Q, WE, R, T Y produce notes of descending duration from brevesamiquaver The
lower-case versions of the letters produce notes with up-stems, and the upper-case characters produce
down-stem notes. The dot key produces a dot which is suitable to follow any up-stem note, zand the
key (shifted dot) produces a suitable dot for the down-stem notes. There are also soméeamgle

which can be used with the crotchet characters. The keys h, j, and k produce beams for upstemmed
notes, whileH, J, and K are for use with downstemmed notes. They should be typed affesithe

note, and all have a width of zero, so do not move the cuFsmrexample, typing ‘rh,r RK><R’
producesJ .

The five keys to the left ofeturn produce rests: [ andl for a semibreve rest and a minim resg,
semicolon and quote fax quaver rest and asemiquaver rest, and / for a crotchet rest Pressing

any of these keys in conjunction withift produces a smaller version of each rest, suitable forruse
among the notes. THetters G, B and V produce treble, bass, and alto clefs, and are named after the
G clef, Bass clef and Viola clef. These are suitable for use with the notes.

These symbols may of course be used on their own, but a stave symbol is also provided so that the
symbols can be printed on it. The symbols have all been positioned correctly so that the wahe with
stave. The stave is obtained by entering the ‘hard’ space character ASCIl 160. (How you do this
depends on the keystroke conventions of your wordprocg3dwe stave character has a width of zero,

so following it with one of the notes etc. will produce a composite symbol. The actual spaceipaken

168 The PMW-Alpha font



by the stave character is 640, the same as the normal <space> character moves, so a string of
alternating hard and soft spaces produces an empty stave.

The breves are not supposed to be used with dots, and have a width of 640. All the other naes have
width of 380 and can be followed by either two dots, a dot and a ‘dot space’ (< character) or a
‘double-dot space’ (comma character) to make up a 640-width ‘unit’.

The three clefs each have a 640 ‘unit-width’. The small rests have a width of 260, and cabheeither
followed by a note or a ‘note space’ (\ character). The | character produces a bar line, whose actual
width is identical to its printing width so that it can be immediately followed by another stave
character.

Example: If ‘Hd’ represents a hard space character, then this sequence
HdVHd<HdQHd<|Hd<HdE><HdR,|Hd,Hde,Hd}\|
produces:

B=E===

There are two systems available for fractions. Firstly, the most common fragtjcns and¥s are in

the ascii positions normally occupied by superscript digjt and3. The standards, /2, and¥ are in

their normalasci positions, and various other common fractions are available in a fairly sensible order
from adjacent characters.

Secondly any fraction can be made from the individual fraction numbers and character 222. The
ready-made fractions are preferable to the custom ones because the relative positions of the numbers
and the slash are slightly neater, but nevertheless the custom fractions will usually give a good result.
The fractions are in Times-Roman style, and should go well with that font.”

49.3 Charactersin the font

Here is alist of the characters in the PMW-Alpha font, in the same format as the list of characters in
the PMW-Music font above. The stemless notes (breve and semibreve) appear twice, in both the
‘upstem’ and ‘downstem’ positions, and for technical reasons, the treble clef appearsi@nethease

g as well as the upper case G.

32 0.64 space
" 34 0.26 v small semiquaver rest
# 35 0.46 ¢
$ 36 038 b
% 37 0.36 &
b

& 38 0.7 b

" 39 038 ¢ big semiquaver rest
( 40 0.924 <«

) 41 0.924 -

* 42 0.77 %

+ 43 064 + for time signatures
, 44 0.26 ‘double dot’ space

. 46 0.13 . dot for upstemmed notes
/47 038 ¢ big crotchet rest

0 48 064 O

1 49 064 1

2 50 064 2

3 51 064 3

4 52 064 4

5 53 064 S

6 54 064 6

7 55 064 7

8 56 0.64 8

9 57 064 9
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58
59
60
61
62
63
66
67
69
70
71
72
74
75
76
77
79
80
81
82
83
84
86
87
89
91
92
93
94
95
96
99
100
101
102
103
104
106
107
109
11
n2
13
114
ns
116
nv
119
121
122
123
124

>~ T KS<HODTOTVOZIr ACIOTMMO®DV I A-

‘|

_"‘*N‘<§C""U)"Q'OOBT‘_'3(Q_“(D o0

0.26
0.38
0.13
0.564
0.13
0.26
0.64
0.64
0.38
0.80
0.64
0.00
0.00
0.00
0.38
0.38
0.80
1.40
0.64
0.38
0.72
0.38
0.64
0.38
0.38
0.51
0.38
0.51
0.46
0.53
0.70
0.64
0.817
0.38
0.47
0.64
0.00
0.00
0.00
0.88
0.76
0.69
0.64
0.38
0.32
0.38
0.817
0.38
0.38
0.42
0.26
0.02

Y

Y

VEese R gy NN e (o

L SO .
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small quaver rest
big quaver rest
‘dot’ space

dot for downstemmed notes
small crotchet rest

:' beams for downstemmed notes

crotchet notehead
minim notehead

semibreve

minim rest, with ledger
‘note’ space

semibreve rest, with ledger
double sharp

for joining words

:l beams for upstemmed notes

semibreve

small semibreve rest
bar line



125

126
160
178
179
180
181
182
183
184
185
186
187
188
189
190
200
201
202
203
204
205
206
207
208
209
210
21

212
213
214
215
216
217
218
219
222

0.26
0.70
0.00
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.75

N XXX 2

O 0 9NN kR W N = O

N ©C ® 9 & v A W N —

small minim rest

stave segment

for fraction numerators

for fraction denominators

for building fractions
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50. Syntax summary

50.1 Preprocessing directives
These may occur at any point in an input file; each one must occupy a line on its own.

* comment < rest of line
*define < name < rest of line
* else

* fj

*if < conditiorr

*if not < conditior>

*include "< file name"

50.2 Heading directives

Those marked with an asterisk may appear @lthe head of a PMW input file, not at the start of the
second or subsequent movements. Those marked with a dagger affect only the movement in which
they appear

Accadjusts< n><n>..< upto 8 numbers
Accspacing <  nl1><nZ2> < n3 < n4> < n5>
Bar < n>

Barcount< n>

Barlinesize < n>

Barlinespace <  n>

Barlinestyle < n>
Barnumberlevel < sigre<n>
Barnumbers < enclosure < intervab> < fontsizer < font>
Beamendrests

Beamflaglength < n>
Beamthickness < n>
Bottommargin< n>

Brace < n-nm> ...

Bracestyle< n>

Bracket< n-nw ...

Breakbarlines < nil>< n2> ..
Breakbarlinesx < nil>< nz> ..
Breveledgerextra < n>
Breverests

Caesurastyle<  n>

Check

Checkdoublebars

Clefsize< n>

Clefstyle < n>

Clefwidths < ni>..< n5>
Copyzero < n>/< m> ...
Cuegracesize < n>

Cuesize < n>

Dotspacefactor < n>
Doublenotes

Draw < drawing definitior enddraw

Endlinesluradjust < n>
Endlineslurstyle < n>
Endlinetieadjust < n>
Endlinetiestyle < n>

Extenderlevel < n>

Fbsize < n>

Footing < fontsize> "< string>" < space
Footing draw < name> < space
Footnotesep < n>
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Footnotesize < n>
Gracesize< n>
Gracespacing< n>
Gracestyle< n>
Hairpinlinewidth < n>
Hairpinwidth < n>
Halvenotes
Heading < fontsize "< string>" < space
Heading draw < name < space
Hyphenstring "< string>"
Hyphenthreshold < n>
Join< n-nP ...
Joindotted < n-m> ...
Justify < edges
TKey < key signatue>
Keydoublebar
Keysinglebar
Keywarn
*Landscape
Lastfooting < fontsizer "< string>" < space
Lastfooting draw < name> < space
TLayout < nl><nz ..
Leftmargin< n>
Linelength<  n>
Longrestfont < fontsizer < font>

*Magnification < n>
Maxbeamslope < n>
*Maxvertjustify < n>

Midichannel < n>"< name or numbet' < staves
Midkeyspacing < n>
Midtimespacing < n>
*Musicfont "< font name"
Nobeamendrests
Nocheck
Nocheckdoublebars
*Nokerning
Nokeywarn
Nosluroverwarnings
Nospreadunderlay
Notespacing  *<factor>
Notespacing< nl1>..< n8&
Notime
Notimebase
Notimewarn
Nounderlayextenders
Overlaydepth<  n>
Overlaysize <  fontsize
*Page < n>< m>
Pagefooting <  fontsize "< string>" < space
Pagefooting draw < name> < space
Pageheading < fontsizer "< string>" < space
Pageheading draw < name < space
*Pagelength< n>
Playtempo < n><n/ne ...
Playtranspose < n/nme ...
Playvolume < n>< n/mp ...
Pmwversion < n>
Printtime < time> "< string 1>" "< string 2>"
Psfooting "< PostScript string"
Psheading "<  PostScript string"
Pslastfooting "< PostScript string"
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Pspagefooting "< PostScript string"
Pspageheading "<  PostScript string"
*Pssetup "< PostScript string”
Rehearsalmarks <  style> < fontsizer < fonthame
Repeatbarfont < fontsizer < font>
Repeatstyle < n>
Selectstaves < n-m ...
*Sheetdepth < n>
*Sheetsize A4 or A3
*Sheetwidth<  n>
Shortenstems < n>
Sluroverwarnings
Smallcapsize < n>
T Startbracketbar < n>
Startlinespacing < c<k><t><n>
T Startnotime
Stavesize(s) < n/m ...
Stavespacing< n><n/b> ...
Stavespacing < n><n/a/b> ...
Stemlengths< n1>..< n6>
Stemswap < directior>
Stemswaplevel < n/mp> ...
Suspend < n> ...
Systemgap < n>
*Textfont<  fontword> "< font name"
Textsize(s) < n> ...
Thinbracket<  n-m> ...
TTime < time signatue>
Timebase
Timefont < fontsize < name>
Timewarn
Topmargin < n>
Transpose < n>
Transposedacc force
Transposedacc noforce
Transposedkey < key > use < key 2
Trillstring "< string>"
Tripletfont < fontsize < name>
Tripletlinewidth < n>
Underlaydepth < n>
Underlayextenders
Underlaysize <  fontsize
Underlaystyle < n>
Tunfinished
Vertaccsize< n>

50.3 Note and rest components

The order of the items that go to make up one note is given bé&lew notes require all possible
components to be present.

accidental # ## $ 9 %
invisible ?
over note o]
under note u
transposed Nt NHE NS N$S N N- N
bracketed )]
moved < or <number
note letter a-gA-GgQrRsS
octave sign ' toraise, to lower
note flags -==-== following a small letter

+ ++ following a capital letter
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move dot > or numbep
dot(s) or .. or .+
expression/options \< expession and options indicatioris
tie/slur _
above/below la /b
editorial le
dashed/dotted i lip

I following q,Q,r, R, s,

full beam break ;
partial beam break ,

The possible expression/option codes are:

1"
a<n>
ar
aru

accent on stem side, trill or fermata below
augmentation dot other side if note on line
augmentation dot raised if note in space
‘start of bar’ accent

staccato

accent

horizontal wedge accent

upper mordent

lower mordent

double upper mordent

double lower mordent

single tremolo

double tremolo

triple tremolo

accent >

arpeggio

arpeggio with up arrow

arpeggio with down arrow

print on coupled stave

centre if only note in bar

string down bow

fermata (pause) above note
fermata (pause) below note
grace note

crossed grace note

don't print on coupled stave

rest level

masquerade

harmonic

extend stem length

shorten stem length

spread chord

stem up

stem down

swap stem direction in beam

turn

inverted turn

trill

trill with sharp

trill with flat

trill with natural

string up bow

small, closed vertical wedge accent
large, open vertical wedge accent
cancel default expression

Accent numbers:
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staccato dot

horizontal bar

horizontal wedge

small, closed vertical wedge

large, open vertical wedge

string down bow

string up bow

ring

‘start of bar’ accent

All accents and ornaments can be moved in any direction by following the codéuwitld , /I |, or
/r and a number. For this reason, the tremolo options must not directly follow an acoemiroent.
Use a space to separate, or put the tremolo first.

O©COO~NOOUITRARWNE

50.4 Special charactersin stave data
These characters, along with text items, occur interspersed in the notes and rests:

| bar line

Il double bar line

|? invisible bar line

= bar line with beam carried over it
|< n> bar line in style 1>

: dotted bar line in middle of bar
(: start repeated section

) end repeated section

{ start triplet

{<n> start non-standard group

} end non-standard group

I caesura

> decrescendo hairpin

< crescendo hairpin

50.5 Stave text item options

These options may occur after any text item, but for a rehearsal marking inside square brackets only
those specifying movement arelevant, andbar , /c, /e, Inc , /ne , and/ts are ignoredon
underlay and overlay strings.

la print above the stave

/ao print above, at the overlay level
la< n> print <n> points above the stave
/b print below the stave

/bar position at previous bar line
/box print inside a rectangular box
/bu print below, at the underlay level
/b< n> print <n> points below the stave
Ic centre the string horizontally
/d< n> move down ®> points

le align end of string, not start

Ifb string is figured bass

/h position halfway between notes
< n> move left <> points

/m print below, halfway to the next stave
/nc cancel a previouk

/ne cancel a previouge

/ol string is overlay

Ips insert PostScript string in output
Ir< n> move right > points

Iring print inside a ring shape

frot<  n> rotate 0> degrees

/s< n> print using font size r> (1-12)
Its position at time signature
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ul

fu< n>

string is underlay
move up ©> points

Font sizes are defined in the heading byt#xésizes directive.

For underlay and overlagtrings, additional strings may follow as options, to control the printing of
hyphens between syllables. See section 45.5 for details.

50.6 Character string escapes
These escape sequences are available in all character strings.

\a’
\a’
\a”
\a.

prints a
prints a
prints &
prints &

The same accents are available for the other four vowels, in both upper and lower case forms.

\c,
\c)
\c]
\fi
\fl
\n~
\p\
\pel
\po\
\ss
\?

\\

prints ¢ — also available for ‘C’

prints O] from the current font

prints [0 from the PostScript Symbol font
prints fi

prints fl

prints i — also available for ‘N’

page number

page number, if even

page number, if odd

prints 3

prints ¢,

prints \

prints’ (a plain’ prints an closing quote/apostrophe)
prints * (a plain * prints a opening quote)
prints —

prints —

start of in-string comment; ends at next \

breve
semibreve
minim
crotchet
quaver
semiquaver

Any of the above can include a dot after the note letter to print the dotted form of the note.

\ *#\
\ * $\
\ * 9%\

\ = u\
\ * d\
\ + I\
\ *r\
\ * <\
\ x>\

sharp
flat
natural

moves up by 0.2 times the music font’s size
moves down by 0.2 times the music font’s size
moves left by 0.33 times the music font’s size
moves right by 0.55 times the music font’s size
moves left by 0.1 times the music font’s size
moves right by 0.1 times the music font’s size

Musical escapes with a single asterisk use a font at 9/10 that of the surrounding text. A double asterisk

gets the full size.

\t< x>

transpose chord namee<(one of A-G)

The note letter can be followed Byor $.
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\< n>\ character numberre from the current font

\ *<n>\ character numberrz from the 9/10 music font
\ #% <n>\ character numberrz from the full sized music font
\s< n>\ character numberrz from the Symbol font
\rm\ change to roman type

\it\ change to italic type

\bf\ change to bold face type

\bi\ change to bold-italic type

\sc\ change to a small caps font size

\sy\ change to the symbol font

\mu\ change to the music font at 9/10 size

\mf\ change to the music font at full size

\x1\ change to the first extra font

\x12\ change to the twelfth extra font

Extra fonts are defined in the heading by téhafont directive.

50.7 Underlay strings
These characters are treated specially in underlay strings:

end of syllable in mid-word

continue syllable over additional note
print as space; doesn’t terminate a word
centre only characters to the left of this
or between tw@ characters

>Hon

50.8 Bracketed stave directives
These directives occur in square brackets interspersed in among the notes and rests:

alto < octave]

assume < setting’]
baritone]

barlinestyle < n>]
barnumber< /movemerx]
barnumber off]

bass < octave’]
beamacc]
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\I\] repeated accent movement

\\] repeated staccato

\-\] repeated accent

\>\] repeated horizontal wedge accent
\W\] repeated small vertical wedge accent
\W\] repeated large vertical wedge accent
\ ] repeates ‘start of bar’ accent

\d\] repeated string down bow

\u\] repeated string up bow

\o\] repeated harmonic ring

\a< n>\] repeated accentrsz

] repeated single tremolo

WA\ repeated double tremolo

\IIN] repeated triple tremolo

\\] no repeated marks

<n>] specify repeated input bars

1st] first time bar

2nd] second time bar

3rd] third time bar

< n>th] <n>th time bar

"< text"/< options] rehearsal marking

all] end 1st/2nd time bars

select alto clef

assume key, time, or clef
select baritone clef

select bar line style for stave
explicit bar number print
suppress bar number print
select bass clef

next beam is an accelerando beam



beamrit]
beamslope

cbaritone]
comma]
contrabass
copyzero <
couple up]

couple off]
cue]
deepbass]

el]

endcue]
endline]
endslur]
endslur/=<
es]
endstave]
ensure <
fbfont <
fbtextsize <
footnote "<
h]

hclef]
[justify +<
justify -<

newline]

newpage]
nocheck]
noclef]
nocount]

notes on]
notes off]

nsj
o]
octave <

<

bottommargin <
bowing <above|below>]
breakbarline]

<

beammove < n>]

n>]
n>]

octave’]

n>]

couple down]

dots <above|below>]
draw < name’]

char>]

n>]

name-]

hairpins above]
hairpins below]
hairpins middle]
hairpinwidth <

n>]

string>"]

n>]

edge]
edge]

noteheads <

notespacing
notespacing <

n>]

key < key signatue>]
line/<  options]

linegap/<  options’]
mezzo < octave]
midichannel < n>]
midipitch "< name"]
midivoice "< name-"]
move < n>]

move < n>< m>]
name "< string>" ...]
name < n>]

newmovement < optior,]

style>]

* <n>)
n><n>..J

move next beam vertically
next beam is a ritardando beam
force slope of next beam
bottom margin for this page
select bow marks position
break one bar line on one stave
select cbaritone clef

comma pause

select contrabass clef

move stave zero material
spread music to stave above
spread music to stave below
no coupling

specify cue bar

select deep bass clef
position of augmentation dots
obey a drawing definition
synonym for[endline]

end cue notes before bar end
end line

end long slur

end tagged long slur
synonym for[endslur]

end of this stave

ensure space between notes
set default figured bass font
default size for figured bass text
define footnote

synonym forjnoteheads harmonic]
select hairpins position

select hairpins position

select hairpins position

set hairpinwidth for this stave
select percussion H-clef

add to justification edges
take away a justification edge
set key signature

line above/below notes

leave gap in line

select mezzo-soprano clef
change MIDI channel

change MIDI percussion pitch
change MIDI voice

move next item horizontally
ditto horizontally & vertically
specify stave start text(s)
select stave start text

force new line of music

start new movement

force new page of music
don't check this bds length
select invisible treble clef
don’t count this bar for numbering
select note head shape

turn on note printing

turn off note printing

adjust note spacing

adjust note spacing

synonym fornotespacing]
synonym forfnoteheads normal]
set transposition octave
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olevel < n>] force overlay level

olevel * ] revert to automatic overlay level

olhere < n>] adjust overlay level for this system

oltextsize < n>] set text size for overlay

omitempty] print nothing for empty bars

overdraw ...] as[draw] but done last

overlayfont < name] set default overlay font

page < n>] increase page number to><

page +< n>] increase page number by

percussion] specify percussion stave (old method)
[stavelines] is now preferred

playtranspose < n>] change playing transposition

playvolume < n>] set relative playing volume

printpitch < note>] force printing pitch

reset] reset position to bar start

resume] resume printing stave

rlevel < n>] set rest level

rmove ...] as[move] but scale horizontally

rsmove < n>] as[smove] but scale horizontally

rspace < n>] as[space] but scale horizontally

sghere < n>] set system gap for this system

sgnext< n>] set system gap for next system

skip< n>] skip <n> bars

slur/<  options] start long slur

slurgap/<  options] leave gap in slur

smove < n>] combinedmove] & [space]

soprabass < octave’] select soprabass clef

soprano < octave’] select soprano clef

space < n>] insert space before next note

sshere < n>] set stave spacing for this system

ssnext<  n>] set stave spacing for next system

stave < n>"< string>" ...] start new stave

stavelines < n>] set number of stave lines

stemlength < n>] set default stemlengh adjustment

stems < directiorm] force/unforce stem direction

suspend] suspend stave at next system

tenor < octave] select tenor clef

text< name’] select default text type

textfont < name-] set default text font

textsize < n>] set default text size

tick] tick pause

ties <  directiorr] force/unforce tie direction

time < time signatue>] set time signature

time < sigl> ->< sig2>] scale to other signature

topmargin < n>] set top margin for current page

transpose <  n>] set transposition

transposedacc force] print cautionary accidentals

transposedacc noforce] don' print cautionary accidentals

treble <  octaver] select treble clef

trebledescant < octave’] select trebledescant clef

trebletenor < octave’] select trebletenor clef

trebletenorB < octave’] select trebletenorB clef

tremolo] print tremolo between notes

triplets off] dont print triplet indications

triplets on] print triplet indications

triplets < options>] control triplet printing

ulevel < n>] force underlay level

ulevel *] revert to automatic underlay level

ulhere < n>] adjust underlay level for this system

ultextsize < n>] set text size for underlay

unbreakbarline] join one barline to next stave
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[underlayfont < name-] set default underlay font

[X] synonym for[noteheads cross]
[xline] crossing line
[xslur< args>] crossing slur
[z] synonym for[noteheads none]

50.9 Slur options
/=< char>  specify tagged slur

la slur above (default)

/a< n> above, at fixed position

/ao above, at overlay level

/b slur below

/b< n> below at fixed position

/bu below at underlay level

le editorial (crossed) slur

/h force horizontal slur

h intermittent (dashed) slur

lip intermittent point (dotted) slur

/< n> following apply only to section r>
< n> move the left end left by points
fIr< n> move the left end right byre points
i< n> move the right end left byre points
frr< n> move the right end right byre points
/lu< n> raise the entire slur byrz points
/d< n> lower the entire slur byr=> points
Nlu< n> raise the left end byr¥ points

ld< n> lower the left end by r> points
fru< n> raise the right end byrn= points
frd< n> lower the right end by > points
[ci< n> move the centre in byn® points
/co< n> move the centre out byn= points

[clu< n> move left control point up i> points
/cld< n> move left control point downr=> points
lcll<  n> move left control point left &> points
[clr< n> move left control point right & points
lcru< n> move right control point upr=> points
lcrd< n> move right control point downr¥ points
ferl< n> move right control point left & points
lerr< n> move right control point right®> points

Most of the options for slurs also apply to lines over groups of notes, as they are jtistemtdind

of ‘slur’ to PMW. The options for moving the Bezier curve control points are not relevant to bimes,
/lco and/ci have the effect of changing the length of the ‘jogs’. In addition, lines can take the
following options:

/ol requests that the line be ‘open on the left’
lor requests that the line be ‘open on the right’

50.10 Default values

Bar length check enabled

Bar lines solid through system
Beam flag length 5

Beam thickness 1.8

Bottom magin 0

Bracket/brace brackethole system
Breve rests not used

Caesurae twatrokes

Clef treble

Clef size 1.0
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Dot space factor

Figured base size

First page number

Font family

Footnote separation

Grace size

Grace spacing

Hairpin line width

Hairpin width

Heading type sizes
first heading
movement heading

Hyphen string

Hyphen threshold

Justify

Key

Key warnings

Left magin

Line length

Long rest font size

Magnification

Maximum number of bars

Note spacing

Note stem direction

Note style

Overlay depth

Overlay size

Page length

Repeat bar font size

Repeat style

Sheet depth

Sheet size

Sheet width

Small cap size

Stave spacing

Stave style

System gap

Text size

Time signature

Time signatures

Time siguature warnings

Top magin

Trill string

Triplet font

Triplet size

Transposition

Underlay depth

Underlay size
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1.2
10 points
1
Times
4 points
7 points
6 points
0.2 points
7 points

17, 12, 10, 8
12, 10, 8
one hyphen character
50 points
topbottom left right
C major
enabled
computedor centring
480
10
1.0
500
30 30 22 16 12 10 10 10
automatically chosen
with stems
11 points
10 points
720
10
standard
900 points
Ad
608 points
0.7
44 points
five-line
44 points
10 points
4/4
printed
enabled
10
i
roman
10 points
none
11 points
10 points



| in strings 12, 56, 83, 155

& (insert) character 22, 38, 40
8va 128

# character in text 20, 125

@ (comment) character 14, 38
\ (escape) character 19, 56

\* escape sequencg8
\** escape sequencé&8

A3, A4, A5 paper size 55, 95
accadjusts 75

accelerando beam19

accented characters in strings 19, 56
accents, on notes 16111

accents, position ofl13

accidentals:
accidentals:
accidentals:
accidentals:
accidentals:
accidentals:
accidentals:
accidentals:
accidentals:
accidentals:
accidentals:
accidentals:
accidentals:

above or below notd98
bracketed 08

forcing transposetb0

in key signatures0

in text string$8

in transposed stave80
invisible108

moved 107, 108

on chord407

size when printed abo®@2
spacing’5
specifyindl07
transposed 51, 108

accspacing 75

additional fonts 99

alignment of underlay102

alla breve 49

alternatives to 5-line stave$56

[alto] 133

annotating input 14, 38

antialising 4

arguments for macrogto

arithmetic operators falraw 64
arpeggios 11

aspect ratio of fontsb4

[assume] 133

augmentation dots: inverted36
augmentation dots: moving horizontalil0
augmentation dots: vertical positiotil0

B5 paper size 55, 95
backslash 1956

bar 75

bar counting 17, 44, 144

bar lengths 17, 144

bar lines: at end of piec&a02
bar lines: beaming ovef18

bar lines: between staves onik6
bar lines: breaking 79, 97, 162
bar lines: dashed’6

bar lines: dotted106

Index

[183]

bar lines:
bar lines:
bar lines:
bar lines:
bar lines:
bar lines:
bar lines:
bar lines:
bar lines:
bar numbers:
bar numbers:
bar numbers:
bar numbers:
bar numbers:
bar numbers:

bar numbers: starting valugs
bar numbers:

suppressint33
barcount 75

baritoneg] 133

pbarlinesize 76

barlinespace 76

barlinestyle 76

barlinestyle] 133

barnumber] 133
barnumberlevel 77

barnumbers 77

bars: count of44

bars: identification of44

bars: maximum number o075
bars: omitting if empty146

bars: repeatedl 32

bars: skipping 149

[bass] 134

bass/treble couplindL35
[beamacc] 119, 134
beamendrests 77, 119
beamflaglength 77

beaming: accel. and rit119
beaming: across rests 19,81
beaming: across rests at beam edd98
beaming: breaking a beam 13,81
beaming: chords107

beaming: default stem directioh21
beaming: irregular note groupkl6
beaming: moving a beam 34
beaming: notes on both sidg49
beaming: over bar lined18
beaming: slope 88, 134
beaming: stem lengti13
[beammove] 119, 134

[beamrit] 119, 134

beams without noted 44
[beamslope] 134

beamthickness 77

Bezier curves151

bitwise operators fodraw 64
borders for pages4

double 86, 90
dummy104

for different sized stave&
invisible 104

key chang&6

single & doublel04
space after6

style76

thick & thin 97

counting 17, 144
forcingl33

level adjustmentr
movindgl33
requesting 17, 77, 133
size97




bottommargin 78
[bottommargin] 134
[bowing] 134

bowing marks 111, 134
brace 26, 78

brace, shape of79
bracestyle 79

bracket 26, 78

bracket, horizontal139
bracket, thin 99
bracketed accidentald 08
[breakbarling] 134
breakbarlines 12, 79
breakbarlinesx 79
breaking a beaml18
breve: extra ledger lengtir9
breve: rest79

breve: specifying109
breveledgerextra 79
breverests 79

caesurae 106
caesurastyle 79
case-sensitivity 38
[cbaritone] 134

centred notesl11
changing stem rule$©8
character stringsee strings
check 79
checkdoublebars 80
checking bar length®90
chords: accidentald 07
chords: beamingl07
chords: specifying 16, 107
chords: spreadl1l

chords: tied 116, 159
clefs: assumingl133

clefs: invisible 144

clefs: see also under clef names
clefs: list of 131

clefs: moving 141

clefs: old-fashioned80
clefs: percussionl47

clefs: size 80

clefs: space beforé®6
clefs: style of 80

clefsize 80

clefstyle 80

clefwidths 80

[comma] 135

command line interfaces
command line options
*comment 40

comment characteB88
comment orrdefine 40
comments in stringsb7
common time 49
comparison operators falraw 64
concert posters39
conditional directives42
[contrabass] 135

[184]

copyright symbol 56
copyzero 80

[copyzero] 135
counting bars 17, 44, 144
[couple] 135

coupled staves 29, 135
crescendo markl05
crop marks 68, 84
crossing slurs153

[cugl 135

cue bars135
cuegracesize 80

cuesize 80

dashed slursl51

dashed ties116

decrescendo mark 05

[deepbass] 136

default values181

*define 22, 40

depth of paper9s

differing time signaturesl59
dimensions 47

‘direct’ character for note head$44
direction of stems 98, 121
directives: conditional42
directives: first movement only#5
directives: heading75

directives: preprocessing0
directives: stavel3l

[dots] 136

dotspacefactor 81

dotted bar lines106

dotted notes:109

dotted notes: moving dots horizontallii0
dotted notes: vertical position of dotd0
dotted ties 116

double bar lines: at key chand#6
double bar lines: specifyind.04

double bar lines: suppressing bar length ch86k

doublenotes 81

doubling note lengths81

draw 62

[draw] 62

draw 81

drawing facility: 62

drawing facility: arithmetic operator§4
drawing facility: at stave start456
drawing facility: bitwise operator$4
drawing facility: blocks 70

drawing facility: comparison operatoré4
drawing facility: conditional operator§g0
drawing facility: coordinate origin65
drawing facility: coordinate system€5
drawing facility: examples71

drawing facility: font size70

drawing facility: graphic operator§6
drawing facility: headings and footing34
drawing facility: in line gaps140
drawing facility: logical operator64
drawing facility: looping operators0



drawing facility: moving the origin66

drawing facility: stack descriptior62

drawing facility: stack manipulatior65

drawing facility: string operator$9
drawing facility: string width 70
drawing facility: subroutines70
drawing facility: system variable$7
drawing facility: testing 71

drawing facility: text strings69
drawing facility: true values64
drawing facility: user variable$8
drawing: on top of everythingl46

editorial slurs 151

editorial ties 116

*else 35, 42

empty bars, omitting 61, 146
empty staves, omittingl46
endcue 136
endlinesluradjust 81
endlineslurstyle 81
endlinetieadjust 81
endlinetiestyle 81

[endslur] 149

[endstave] 136

[ensure] 136

errors, in input 10

[es] 149

escaped characters 19, 56
expression items and restd4
expression marks 1611
extenderlevel 81

extracting parts from a scorgd5

*fi 35, 42

[fbfont] 137

fbsize 81

[fbtextsize] 137

fermata: below notell3
fermata: specifying111
fermata: with whole bar rest11
figured bass: default font 58, 137
figured bass: default siz&9
figured bass: size 81, 99
figured bass: specifyind.22

file format 38

file heading 38

files, including 42

first time bar 24, 132

flags 15,109

font changes 19, 58

font names53

fonts: additional 99

fonts: alternative music90
fonts: aspect raticc4

fonts: default at string starb8
fonts: default for figured bas437
fonts: default for overlayl46
fonts: default for text158

fonts: default for underlayl62
fonts: default sizesb9

[185]

fonts: for repeat bar95
fonts: for time signatures00
fonts: for triplets 101

fonts: long rest number88
fonts: music font character$64
fonts: music in text57

fonts: names of53

fonts: overlay 127

fonts: PMW-Alpha 168
fonts: PMW-Music 164
fonts: rotating 124

fonts: shearing54

fonts: sizes 54, 59

fonts: Symbol 56

fonts: underlay 127

foot lines 31

footing 31, 82

footing: at end of movemen143
footing: for first page82
footing: for last page87
footing: for middle page<92
footing: new movemen#é5
footing: printing outside magins 31
[footnote] 137

footnotes 137

footnotesep 82

footnotesize 82

forcing new lines142
forcing new pagesl43
format of input file 38
format option 6, 35, 42

gaps in lines139

gaps in slurs153

Ghent, Emmanuell09
glissandos 23117

grace notes 82,11

grace notes, stem directiofil2
gracesize 82

gracespacing 82

gracestyle 82

graphic operators faidraw 66

hairpin position 137
hairpinlinewidth 83
hairpins 25,105

[hairpins] 137
hairpinwidth 83
[hairpinwidth] 138
halvenotes 83

halving note lengths83
hanging ties116
harmonics 11, 144
[hclef] 138

head lines31

heading 31, 83

heading: directives75
heading: for first pageB3
heading: for middle page82
heading: for PMW file 38
heading: new movememn5



heading: paragrap!83
heading: printing outside ngins 31
heading: size of type83
heading: spacing84

height of rests114

horizontal brackets139
horizontal justification 48, 85
hyphen: in underlay strindl25
hyphen: multiple in underlayB5
hyphen: printing in underlayB4
hyphenstring 84
hyphenthreshold 85

identification of bars44

*if 35, 42

image position adjustmens

incipits 52,143

*include 42

included files 42

information about the piec®

input errors 10

input file format 38

input short cuts117

insert character38

installing PMW 3

invisible accidentals108

invisible bar lines 104

invisible clefs 144

invisible note headsl44

invisible notes 116

invisible rests 29, 109

invisible stave 156

invisible stems 144

irregular note groups: 1514

irregular note groups: beaminl6

irregular note groups: font for numbédr01

irregular note groups: forcing brackei1

irregular note groups: forcing positioh61

irregular note groups: moving the numb#&t5

irregular note groups: suppressing the number
115, 161

isolated bars146

join 85

joindotted 85

joining signs 26, 78, 85, 99
justification 48

justify 85

[justify] 138

kerning 59
key 86
[key] 138

key signatures: after transposition 51, 101, 160

key signatures: alignmen80

key signatures: bar line at chan@®é
key signatures: changing38

key signatures: specifying 50, 86
key signatures: suppressing warnifg@
keyboard stave8

keydoublebar 86

[186]

keysinglebar 86
keywarn 86

landscape 86

lastfooting 87

layout 87

layout of pages33
leftmargin 87

length of notes 13, 109
length of rests109

length of stems111, 113, 157
lengths of bars17

level of extender lines81
level of rests 148

level of underlay 127, 162
[ling] 139

line length 87

line over notes139

line under notes139

line width for triplets 101
[linegap] 139

linelength 87

lines, gaps in139

lines, straight139

logical operators fodraw 64
longrestfont 88

lyrics see underlay

macros: argument defaul41
macros: aguments 40
macros: definition 22, 40
macros: form of namesl0
macros: insertion 22, 38
magnification 3447
magnification 88
magnification 88

many bars rest 15, 132
maigin: bottom 134

maigin: printing outside31
maigin: top 160
masquerading note413
maxbeamslope 88
maximum number of barg5
maximum number of stave88
maxvertjustify 88

[mezzo] 141

MIDI: changing channell141
MIDI: changing pitch 141
MIDI: changing voice 141
MIDI: channel allocation88
MIDI: relative channel volume89
MIDI: untuned percussion 89, 147
midichannel 88
[midichannel] 141
[midipitch] 141

[midivoice] 141
midkeyspacing 90
midtimespacing 90

missing staves38

mordent 11

[move] 141



moved accentsl13 notes: masquerading13

moved accidentals 107, 108 notes: movement of dot§10
moved ornamentsl13 notes: on both sides of beadi9
movement: 45 notes: options111
movement: continuing bar numbei&b notes: pitch 13, 107
movement: first45 notes: repeated17
movement: heading size83 notes: repeated expressidr81
movement: new pages notes: spacing 91, 145
movement: non-persistent parametds notes: spacing for dotte@1
movement: specifying 39, 143 notes: specifying107
movement: suppressing page headuty notes: stem direction 98, 121
moving augmentation dot410 notes: tremolo betweei61
moving notes141 notes: width of head47
multi-syllable underlay125 notespacing 45, 91
music font characterd64 [notespacing] 145
musical characters in tex$7 notime 91
musicfont 90 notimebase 91

notimewarn 91
[name] 142 nounderlayextenders 92
name 155 [ns] 145
naming fonts 53 number lists 75
naming stavesl42 numbering bars 17, 44, 77, 133
new movemensee movement numbering pages 31, 57, 92
new page for movemerd5
[newling] 142 [octave] 145
[newmovement] 39, 45, 143 octave markings128
[newpage] 143 odd bar lengths 17, 144
nobeamendrests 90, 119 [olevel] 145
nocheck 90 [olherg] 145
[nocheck] 144 [oltextsize] 146
nocheckdoublebars 90 [omitempty] 146
[noclef] 144 omitting empty bars146
[nocount] 144 omitting empty stavesl46
nokerning 90 optional notes136
nokeywarn 90 options: command lin&
non-PostScript printed options: for notes111
non-printing music characters 58, 167 ornament printing136
nosluroverwarnings 91 ornaments, position ofi13
nospreadunderlay 91 [overdraw] 146
note accentsl1l overlapping slurs152
note heads: alternative shap#44 overlay: 122125
note heads: ‘direct’ charactet44 overlaysee also underlay
note heads: invisiblel44 overlay: line depth92
note length: doubling81 overlay: size 92
note length: halving83 overlaydepth 92
note spreading for underlag27 [overlayfont] 146
note types15 overlaysize 92
[noteheads] 144 overprinting: single bars 29, 148
[notes] 144 overprinting: sparse stave¥49
notes: accents 1611 overprinting: staves 28, 98
notes: accidentals above or beldl®8
notes: beaming 1518 page 92
notes: dotted 13, 109 [page]l 147
notes: expression 1611 page: borders34
notes: flags109 page: bottom magin 134
notes: followed by plus109 page: crop marks34
notes: grace 82,11 page footing: for first page32
notes: in strings21 page footing: for last pag87
notes: in text stringsb7 page footing: for middle page82
notes: invisible 116 page: forcing stave to bottom 86, 88
notes: length109 page heading: for first pag83
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page heading: for middle pag&®
page layout33

page layout, forcing87
page length87

page numbers 31, 57, 92
page side selectio®

page: skipping a numbet47
page: top main 160
pagefooting 31, 92
pageheading 31, 92
pagelength 87

pages in pamphlet orde
paper size55

paragraphs, printing33

part names155

parts, extracting from scor&5
pause: caesurd 06

pause: commal35

pause: tick 159

PDF files 4

pedal markings140
[percussion] 147
percussion clef138
percussion staved47

pitch, indicating without duratiorii44
pitch of note 13, 107
plainsong 83

playing: tempo setting93
playing: transposing part93
playing: volume 93, 147
playtempo 93
playtranspose 93
[playtranspose] 147
playvolume 93
[playvolume] 147

plus after notes109
PMW-Alpha font 168
PMW-Music font 164
pmwversion 93

point, definition of 47
posters 39

PostScript: including in PMW outpul24

PostScript: music fontl64
PostScript printerd
preprocessing directived0
printing paragraphs33
[printpitch] 147
printtime 93

psfooting 94

psheading 94
psastfooting 94
pspagefooting 94
pssetup 94

range of notes on a stav@
reference syntax37
rehearsal marks 21, 130
rehearsalmarks 94
repeat marks 24, 95, 104
repeatbarfont 95
repeated bars 15, 132
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repeated expression marks31
repeated noted17

repeated rest bars 15111 132
repeatstyle 95

[reset] 29, 148

rests: 15107, 109

rests: beaming across 15, 11891

rests: expression item§l4
rests: invisible 29, 109
rests: length109

rests: level 114, 148

rests: masqueradingl13
rests: repeated bars 1811132
rests: whole bar 79, 10910
[resume] 148, 157
ritardando beamsl19
[rlevel] 148

[rmove] 149

rotated text 124

[rsmove] 149

[rspace] 149

second time barl32
selectstave 95

[sghere] 149

[sgnext] 149

shape of bracer9

shape of note head$44
sheared fonts54
sheetdepth 55, 95
sheetsize 55, 95
sheetwidth 55, 95

short slurs 116
shortenstems 96

size: accidentals above notd®?2
size: clefs 80

size: fonts 59

size: of paper 55, 95
size: of window 55, 95
size: staves97

size: text 59, 99, 124
[skip] 149

skip 149

skipping bars149

slope of beams 88, 134
[slur] 149

[slurgap] 153
duroverwarnings 96
slurs: control of shapel51
slurs: crossing153

slurs: dashedl51

slurs: editorial 151

slurs: gaps in153

slurs: line ending81
slurs, over warning signature86
slurs: overlapping152
slurs: shape of continue8l
slurs: short 116

slurs: specifying 23, 149
slurs: split 152

slurs: tagged153



slurs: wiggly 152

small caps59

smallcapsize 96

[smove] 154

solid bar line 102
[soprabass] 154

[soprano] 154

[space] 154

space at page bottori8
space at page tof78

space character 38, 103
space: for mid-line signatureS80
space, inserting in staves54
spacing: accidental§’5
spacing: bar lines76
spacing: dotted note§1
spacing: ensuring siidient 136
spacing: heading84

spacing: notes 91, 145
spacing: start of line96
spacing: staves 26, 97, 154
spacing: systems 26, 99, 149
spacing: underlay20

special characters in strings6
split slurs 152

spread chordsl11

[ssherg] 154

[ssnext] 154

staccato 11

stack underflow63

staf see stave
startbracketbar 96
startlinespacing 96
startnotime 97

[stave] 38, 155

stave: coupled 29, 135
stave: datal03

stave: directives103

stave: drawing at starL56
stave: invisible 156

stave: joining signs 26, 78, 85, 99
stave: keyboard?28

stave: missing38

stave: names 142, 155
stave: number of lined56
stave: omitting if empty146
stave: overprinted28

stave: range of notes of
stave: rotated name&55
stave: selection95

stave: spacing 26, 97, 154
stave: suspendin®l

stave zero 38, 60, 135
[stavelines] 156

stavesizes 97

stavespacing 97
[stemlength] 157
stemlengths 98

stemless noted 44

[stems] 157

stems: automatic shortening6
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stems: direction 98,11, 121, 157
stems: direction in beamed groug21
stems: invisible 144

stems: length111, 113, 157
stems: length adjustmerfi8
stems: length in beani13
stemswap 98

stemswaplevel 98

straight lines 139

string comments57

strings: 56

strings: accented charactef6
strings: escaped characteb§
strings: hyphen in underlay25
strings: including notesb7
stringssee also text

strings: macro-definedtO
strings: special characters6
strings: use of music fonb8
strings: vertical bar56

style of clef 80

summary of syntax172

suspend 99

[suspend] 157

suspending staves 61, 99, 157
Symbol font 56

syntax for reference sectioB7
syntax summaryl72

system gap 26, 99, 149
systemgap 99

tagged slurs153

tails see flags

tempo for playing 93

[tenor] 158

terminology 2

tessitura 9

testingdraw code 71

[text] 158

text: default font 158

text: aspect ratio54

text: at stave star7

text: baseline leved7

text: boxed 124

text: centred123

text: centred in barl23

text: default type158

text: enclosed124

text: end alignment123
text: font changesh8

text: fonts 53

text: halfway between stave$55
text: horizontal alignmnentl23
text: in line gaps140

text: see also strings

text: kerning 59

text: on staves 21, 122
text: qualifiers 122

text: ringed 124

text: rotated 124

text: rotated stave namek55



text: shearing54

text: sizes 54, 59, 99, 124
text: strings 56

text: underlay 19, 125

text: vertical position123
textfont 99

[textfont] 158

[textsize] 158

textsizes 99

thickness of beam&7
thinbracket 99

[tick] 159

ties: 23,116

[ties] 159

ties: dashed116

ties: direction 116, 159

ties: dotted 116

ties: editorial 116

ties: hanging 116

ties: line ending81

ties, over warning signature86
ties: shape of continue@1
time 100
[time] 159
time signatures:
time signatures:
time signatures:
time signatures:
time signatures:
time signatures:
time signatures:
time signatures:
time signatures:
timebase 100
timefont 100
timewarn 100
titte pages 39
topmargin 78
[topmargin] 160
trademark symbol57

transpose 100

[transpose] 160

transposedacc 100

[transposedacc] 160

transposedkey 101

transposing instrument83

transposing part93

transposition 9

transposition: 51100

transposition: accidental408
transposition: chord names 51, 57
transposition: control of accidentals00
transposition: control of keys 101, 160
transposition: for playing93
transposition for playingl47
transposition: general 60
transposition: key signatureS1
transposition: octavel45

[treble] 160

treble/bass coupling 29, 135
[trebledescant] 160

changind59

diéring 159

one number on81
selecting forit00
specifying 49, 100
specifying print form&3
suppressing 91, 97
suppressing warnifg.

different on different stav&59
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[trebletenor] 160
[trebletenorB] 161
tremolo 11

[tremolo] 161

trill 111

trill, choice of string 101
trill, position of 113

trill, with wiggly line 128
trillstring 101
tripletfont 101
tripletlinewidth 101
[triplets] 161

triplets see irregular note gups
turns 11

two-up printing 6

[ulevel] 162

[ulherg] 162

[ultextsize] 162
[unbreakbarling] 162
uncounted barsl44

underflow of stack63
underlay: 13122, 125
underlay: alignment102
underlay: default font 58, 162
underlay: default sizeb9
underlay: extender leve81
underlay: extensionl26
underlay: fonts127

underlay: level 127, 162
underlay: line depth101
underlay:
underlay:
underlay:
underlay:
underlay:
underlay:

multi-syllable125
note spreading27
size 99, 102
spacing20
suppressing note spreadiag
underlay: text sizel62
underlay: use for other text27
underlay: word alignment25
underlaydepth 101
underlayextenders 102
[underlayfont] 162
underlaysize 102
underlaystyle 102

unfinished 102

untuned percussior89

user variables in drawing68

variable bar lengths 17, 144
variables fodraw 67, 68
vertaccsize 102

vertical bar in strings56
vertical justification 48, 85
viewing music on screer3
vocal underlaysee underlay
volume for playing 93

warning signatures: 90, 91
warning signatures: slurs & ties ov&6
whole bar rests 15, 79, 1091

multiple notes per syllable 19, 102



width of hairpin lines 83
width of hairpins 83
width of notehead47
width of paper 95
wiggly slurs 152
window size 55, 95

[xline] 139
[xslur] 152

[191]



