2. A quick window manager and Unix tutorial

(This section last updated August 2007)

This section provides
* some "getting started" pointers on the graphigaddowing emironmentsyou will be using on the
ECMC Linux and ihdows systems in the room 52 studio, with some references and comparisons as
well to comparable Mac OS procedures; and
* an introduction to some basic Unix commands and utility programs that can be run from a shell
window on ECMC Linux and Macintosh music production systems

As noted in section 1, the core of a computer operating system, which implements the most basic sys-
tem protocols and operations, is called kimnel. The open source Linux kernel isvé®ped and main-
tained by an international group of thousands atinteers under the direction of LinusrValds, who
wrote much of the first Linux kernel, modeled after the functionality of Unix operating systems, during the
early 1990s. The Linux énel is updated mgntimes each yearand includes both atable branch,
designed for most users @kus), and adevelopmentabranch, used by Linux gielopers to test ne fea-
tures before theare incorporated into stable versions of the kernel.

Technically the term Linux' refers only to an operating systéarnel developed by the team of
Linux Project programmers undeoffiolds’ direction. The GNU (pronounced ga-NOQ)) Projectis a non-
profit omanization that supports the wi@opment of a broad range of open source applications, without
which the Linux kernel would be useless. Masers of GNU software on Linux kernels prefer to call their
operating systenGNU Linuxor GNU/Linux In common usage, heever, the termLinux often is used
loosely to refer to all GNU operating system components as well as the Lémn&l.k Usageof GNU
Linux software is rapidly replacing more expemsiclosed source proprietary versions of URix.

Beginning withMac OS Xthe Macintosh operating system has been based on a proprietany
kernel, which was originally used on computers manufactured by the NeXT corporation during the late
1980s and 1990s, and which also is based on a Unix mdHak, "under the hood," Macintosh and GNU
Linux systems are remarkably simila¥ersions of Microsofs Windowsoperating system are based upon a
coreWindowskernel, with some of the same basic functionality as Unix and Unixiknels, but a signif-
icantly different design philosogtand implementation.

In addition to the lov levd kernel, a complete, usahdiistribution of an operating system includes a
much larger base of software that is built on top of the kernel, including such components as

» programs that enable users to access and manipulate files

A majority of the basic GNU/Linux utility programs are commands that can be issued from a shell

window. Most of these commands (nyaof which are sailable on Mac OSX as well) are deesd

from AT & T System Wersions of Unix and/or fronBSD (Berkeley Standard Distribution) &rsions

of Unix that were written in the 1970s, 1980s and 1990s.

« applications: generally lager, multi-purpose programs or suites of related programs that include a

graphical front end for submitting and displaying data

« device drives that enable the OS to control particular peripheral devices (printers, sound cards,

graphics boards and so on)

» compilers for languages such@s

* protocols for a graphical windowing @inonment, so that applications written for the OS emplo

consistent mouse-based procedures and graphical aids for opening and manipulating \amio

files.

* networking software to connect to other computers

« devdopers tools — additional protocols for programmevbo wish to write third party applica-

tions usable on the OS

1 For more information on the history of GNU sofawe, the Linux kernel, th&PL (General Public License)
under which GNU software is distributed, and contrasts between open and closed souare gaftadigms,
seehttp://www.gnu.org/gnu/thegnumect.html orhttp://web.dodds.net/"hozer/dream.html
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2.1. Window manager interfaces

Windowsis distrituted by the Microsoft Corporation in various "editions" for client and eserv
machines used byubinesses, individual users and softwareeldpers. These various distributions —
Windows Y&ta, Windows XP Rufessionaland Home editions, Windows 2003 Servaand so on — dfér
somavhat in their software base. All Mtlows distributions, havever, provide a consistent graphicalin-
dow manager (or "desktop marge") interface through which users can open and control multiple win-
dows on the monitor screen, launch and quit applications, find their way around the syssenr'ces, and
adjust certain system settings and preferences.

Apple’s Mac OSXalso is sold in seeral distributions designed for @&fring purposes, although gen-
erally for client machines and standalonerkstations rather than for cross-platform sesv D assure
consisteng in how goplications look and work, Mac OS X employs an underlying graphical protocol sys-
tem known agqua The most fundamental application that employs these aqua protocols-iadke the
window mange and file naigation system employed on all Macs. Other commercial distributions of
Unix, sold by vendors such as IBM andwett-Packard, primarily for semrs, also provide theirwm
desktop marger applications, bt these are based instead Xhl (also known as< Windowsg graphical
protocols originally deeloped for Unix systems at MIT.

With Linux, as is often the case, the situation is more complaux distributions are wailable for
sale (with technical support) or by freewdtdoad (without vendor tech support) from commercial compa-
nies such aRed Hat(based in North Carolinaguse(owned by Neell), Mandrake(based in France) and
Linspire, as well as from non-commercial associations suchraiora (a "developmental” platform sup-
ported by Red Hat)Jbuntuy Debian Gentog Slackwareand mag others. Some of these Linux distuib
tions include a great deal of bundled software requiringyrgagabytes of storage space for full implemen-
tation. Other distributions are designed instead to be lean and fast.

All Linux systems emplp X11windowing protocols for graphic displays. Wever, there is no sin-
gle, unversal Linuxwindow manger application. Rathe@ternative desktop marger applications (dier-
ent implementations of th¥11 protocols) are &ilable from various teams of Linux ddopers. Some
people viev these options in the "look and feel" of the user interface as a strength for Lawilitating
customization and choice) while others/daiewed it as a drawback ("lack of uniformity" or "comyple
ity"). Thetwo most widely used of these Linux wingdonanagers — both "full-featured" variants — are:

* the Gnomedesktop and delopment platform, desloped primarily by a US team of programmers
for use on most Unix-lik /stems
» KDE, devdoped primarily by a European Linux team, which has a "look" and functionality similar
in some respects to that of the Microdsihdows"desktop environment”; and
In addition to slightly diierent windowing coventions, KDE and Gnome also provide complete (bdiedif
ent) sets of applications suites, includingrd/processors, spreadsheets, CD players, and so avéip
today it is possible to run most KDE applications under Gnome, and etise,\s0 long libraries for both
are installed on a system.

On ECMC systenmadkingwe hare & one time or another employed Red Hat, Suse and Maadrak
distributions, and hee wsed both KDE and Gnome as our default desktmraamament. The dierences
between these "distros" and GUlveonments are not really all that significant, and users can adapt
quickly from one to anotherAs of this writing we are running Bedora 7 distribution onmadkingwith the
Gnomedesktop. Whilenot our fivarite in all respects, thBedora distribution makes it possible, in con-
junction with an audio application bundle callRdnetCCRMA At Homenaintained by Fernando Lopez-
Lezcano at Stanford Wversity, for us to maintain and continuously update strersie package of open
source audio software in an eglsygely automatedafshion, so that we arenadys running currentersions
of these applications. Another layer of music/audio softwarenadkingconsists of the ECMQurnkey
package — a collection of Linux shell programs and utilities written the past 25 years by ECMC users.

Users who hee previously worked on Macintosh owindowssystems will find may familiar con-
cepts and techniques within thinux desktop emronments. Maw graphical display and selection a@n-
tions hae kecome standardized across all major computer platforms .fodajact, for may general

2 Mary of these graphical coentions were originally desloped at Xerox research centers in Silicaallay
during the early 1980s, subsequently were popularized and extended in releases of the Manueo§IS,
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purpose computing tasksutbdefinitely not for all of our music-making purposes), it is possible to use
Unix-based systems kkmadkingwithout ever issuing a Unix command, oven knowing much about
Unix, by exclusively using the point-and-click tools provided by tvindow manger ervironment and
graphical software applications. This igee more true of Mac systemddowever, this definitely is not rec-
ommended if you want to harness the full power of a Linux system.

In computer parlance, application (or "app"”) is an nteractve gaphical program that makes use of
the graphical tools and ceentions provided by the user interface of an operating sys@ml\indowsand
many Macintoshsystems, practically all tasks are performed by meargpp$provided by the operating
system or obtained from commercial sadte vendors or fregare and shamgare sources. Some applica-
tions run only on a single operating systemfor example, the simple Mows word processdrotepad
and its Mac counterpaBimple Edit or the Mac-based music sequencing progtangic.) Otherapplica-
tions are cross-platformyailable for use on tw or more operating systemslhe Firefox and Operaweb
browsers, for example, can be used omdfdws, Mac or Linux systems; tHeubasesequencing program
and Reaktorsoftware synthesizer arevalable for both Mac and Wdows systems.Many people and
organizations select computer hardware and operating systems based largely on which applicgtions the
support. Atthe ECMC, by contrast, most of us prefer cross-platform applications that free users from
dependence upon a particular operating system.

Mousing around the desktop

Linux (and most Unix) systems emglthree button mice, and these buttons perform different func-
tions (although there is someeanlap and duplication).Many Windows systems empiponly two mouse
buttons (&en if more are wailable). Hovever, Microsoft and other manufactures sells mice with asyraan
five buttons, which can be programmed by users to perform various frequently used tasks. Often, the center
mouse "lbitton" is a scroll wheel that can be used to control scroll bars within awinay open windav,
to open a context menu. Macintosh systems historicallg bsed mice with a singleutton. Today how-
eve, mice with multiple buttons and/or scroll wheels often are used on Mac systems.

O On theWindows Linux andMac systems: théeft mouse htton is the most important of theith
tons, and generally is used to open applications, temsdé&ctions and to nve windows around on

the desktop. When you are instructed to click on or to drag the muasaroicon or to mag slec-

tion an item, this should be done with the left mouse button;

0 Windovs and Mac applications most often are opened for use by double clicking with the left
mouse button on the applicatisiicon (a small graphical image on the monitor that represents the
application). Vith Linux, havever, by default singleclicking on an icon opens the application. If you
click twice, you will open tw copies of the applicatiof.

O On Windows Linux and someMac systems: theight mouse button pops open a hidden menu
with options for changing the appearance of the windo performing certain other common tasks.
systems, clicking the right mouse button iry ditenk space on the monitor screen (between win-
dows) opens a menu with options for creatingvr®cuments or for arranging icons or the desktop.
Right clicking on an open windoprovides options for manipulating this wingpits contents, or
user preferences.

O Linux only: themiddle mouse button is most often used gsaatebutton, to "paste” text that has
been previously copied to the "clipboardiffer by dragging with the left mouse button to select
(highlight) a portion of tet. Text can be copied betweenyatwo windows, or between diérent
locations within a single windyg in this fashion, by highlighting the desirectethen by clicking at

the desired insert point with the middle button. It is not necessary to petfohlno and Ctrl-v to

copy and paste.

Accessing system resources

Icons for a fev frequently used applications, tabs for switching between open applicationsyand na
gation tools to find and launch applications or to open folders will appear in a horizontal strip along the

and then were emulated by Microsoft, Unix vendors and Linuglogers.

3 However, you can change this single click default to double clicking if yoe. likromthe taskbarselect
Preferences->Personal-3ife Management then click on theBehaviortah In the Behaviorcolumn you can
choose either single or double clicking on icons to open an application.
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bottom or top border of the desktop.
O On[Windows systems a horizontghskbaris located along the bottom of the monitBlicking on
the icon in the lower left corner opens a series of exploding menus used to launch applications, open
Helpfiles and search for files. 8ystem rhy at the far right of the taskbar contains icons for impor
tant utilities and system settings (e.g. a clock).

O On[Mac]systems, holding the left mouse button down orAiielemenu near the top of the desk-
top will display &ailable system resources, while clicking and holding on the adj&tedér menu
will display folder and file resourceslhe dock a grip of large icons along the bottom of the desk-
top, provides a launcher for frequently used applications.

O On the Linu{Gnomeédesktop you probably will ke two taskbars (opaneld, one across the top
of the desktop and one across the bottom. It is possible to delete a panel or to add additional panels
by right clicking on a panel and selectibDglete this panebr New panel The panel can be maed to

a dfferent desktop border (top, bottom, left or right) by right clicking on the panel, sel€tpgr-
tiesand changing the value in tirientationtah Note also that you can re-size panels and include
Hide arrows to hide the panel.

At the left of the top panel there are exploding menu tabApptications(to find and launch appli-
cations), forPlaces(to open folders and files) and BystemThe Systemmenu includes tabs for log-
ging out, for shut down (clicking o&hut dowrwill also give you the option of restarting the system)
and forPreferences TheLook and [Eeltab undelSystem->Preferencés where you can control the
appearance of the desktop. In particulu should explore the optionwadable in the Sys-
tem->Preferences->Look and feel->Windaab.

Your desktop probably also will include:
« a "trash can" or "recycling” bin, into which you can drag icons for files you no longer need. (These
files will not actually be deleted from a disk wever, until someone manually performs an "empty
trash/recycling bin" operation.)
* icons for folders, applications, \Wees (e.g. cd/dvd burners, external storage devices and so on),
control panels and other system resources that are accessed frequently

Online help documentation and tutorials aveilable to assist you in learning Wwdo use a desktop
environment. On the Gnome desktop, se®yatem->Hel@nd then navigate to an appropriate topic.

To run an application or open a file fronwagndow manger, you first musfind the application or file
so that you can launch it. This can be done, sometimes rather labgrimu$isgnning at the winde
managerstarting point (the Start button in windavs, theApplicationstab on the Gnome top panel or the
Findertab on Macs), then locating the folder whereapgplicationor file is stored, and then launching it.

Alternatively, for quick access to applications and files that you will use frequgotlycan create a
permanent pointer to the application or file on your taskbar (dock) or desktop.pointer is called a
shortcuton Windowssystems and aalias (or link) on Unix-based systems. Some users placeynsaart-
cut aliases on their desktop — a bad idea, in my opinion, since these icons frequently must be redrawn by
the system, tend to clutter the desktop and often will be hidden bywsnido running applications. Other
users place shortcuts on their taskbar or dodkarking preferences diér, howeve, and the choice is
yours.

Icons that youentually may wish to place on your desktop for quick access include:
« an icon for your home directory (folder)
« an icon for your home soundfile directory
« an icon for for the sflib and sflib96 directorigsilib on the ECMC Unix-based systems)

O To ad an icon to a Gnome desktop, right click on an empty space in the desktopCe=déet
launcher in the Type field select eitheApplicationor File, and then in thecCommandor Location
field fill in the name of the file or application and its paBet help from a sttfmnember if necessary

Icons that you may wish to include on your taskbar/dock include:
* an icon for a web browser (probabfjrefox on Linux and Wndows systems, an8afarior Firefox
on Mac system$)

“We b not encourage the use bfternet Exploer on Windows or Macintosh systems because there are
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« an icon for a simple ta editor, such asnedit on Linux, Wardpad or Notepadon Windowsand Sim-
pleEditon Macs

0 To ad an icon to a Gnome panel, right click on the panel, sétittto panelclick on Applica-

tion launter and then orrorward, find and highlight the application you wish to add to the taskbar
then click on+ Add.

2.2. Manipulating desktop windows

Moving switching between, resizinglosing and hiding windows
Often we need to nve a to re-size windows on the monitor screen, or to enaklifferent windav the
active window, in order to oganize our working environment on the monitdiollow these procedures:

0 To move a wndow to some other position on the desktop of the monitor screen:
All systems: Mee the mouse cursor into the title bar across the top of the windick and hold the left
mouse button, and drag the windto a rew location.

0 To make a dfferent window your active window
All systems: simply click anywhere within the windéhat you wish to makactive.®

0O To re-size a window:

All systems: Mae the cursor into the ieer right corner of the winde until it changes shape (becoming
highlighted and/or turning into an awchape). Therlick and hold the left mouseution and drag it hori-
zontally and/or vertically.

Full screen esizing al systems: You can temporarily Xplode" aly window so that it cavers the entire
monitor screen (obscuring all other windows) by clicking onstingae box icon, to the left of thEX], near
the upper right corner (Linux andidows) or the upper right corner (Macintosh) of the wiwddo
"downsize" this full screen windoand return to a normal display of all windows, click on this icon again.

0 To close a windav or quit the application:

Sometimes our monitor screen will become cluttered with tooymamdows, whose applications also may
be eating up too much RAM, and it is best close a windioto quit an application that we will not need
for awhile.

All systems: Click in theX in the upper right corner (Linux andikidows) or upper left corner (Macin-

stosh) of the windw. Alternatvely, selectQuit, Exitor Closefrom theFile menu in the upper left corner of
the windav.

O "Miniaturizing" (hiding) a window:
Sometimes we may wish to leaan goplication loaded in RAM, so that we can return to it quickiy
temporarily "get this winde out of the way" — reducing it to an icon or box on the taskbar or ddok.
"hide" or "miniaturize" a window:
All systems: Click on the the third symbol, a boxed underscore, from the the right coindofg/and
Linux) or the left corner (Macintosh) of the wingaitle bar.
The windav will be reduced to a box and placed on the taskbar or on the monitor screen. If you log out,
the next time you log in, this miniaturized winvdavill reappear (and the application will be loaded into
RAM).

A "hidden" application or winde can be reacteted by clicking on its reduced windoicon. Whileit

often is comenient to "hide" an application windg remember that the application itself, and all of its data,
still is loaded in RAM, and this reduces the amount of RAdlable for your actte programs. Thusyou

should not weruse this technique, particularly when you are employing applications that may require a lot
of RAM, such as soundfile mixing programs.

STILL so mawy security holes in this application. The only time to UEés when you must access a Microsoft
web site.

5Gnome alsajives us he option of making a windoactive smply by moving the mousever it, without
the need to click. @ enable this option, click o®ystem->Preferences->Look_and_feel->Wind@msl check
the "select windows when mouse ves over them" box.
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2.3. Directories (folders) and files

In most of your wrk you will be running programs or applications to crddgs A file (often called
a "documeriton WindowsandMacintoshplatforms) may contain ascii text, or else data (such as digitized
sounds or a digitized image) or elsee@itable programs. Some programs enable us to create files, while
other programs alls us to Ist or display these files, to change their names, to print them, or toveemo
them.

You can call a file anything you like, subject to the following limitations:
* The file name should not includeyacharacters that may ¥ a gecial meaning to Unix or (less
often) toWindows Examples of such "special" characters inclddén asterisk)/ (a slash), \ (a
back slash) an# (the pound sign).
* The file name should not includeydniank spaces.
In Unix systems, thepacecharacter is treated asnard delimiter (separating strings of "words" or
"arguments"). Filexreated with GUI-based applications onndéws and Macintosh systems can
include blank spaces within file nameswvidger, Snce you gentually may cop files created on one
ECMC system to one or more of our other systems for use, you shouldymakfile names cross-
platform to aoid needless difficulties. Thg"dot") and_ ("underscore™) characters are often used in
place of aspacecharacter in naming files, especially on Unix-based systems.

Related files, program applications and other system resourcesgan&ed on computer systems
within "containers" known adirectories on Unix systems anfdlders on Windows and Mac systemgWe
will use the termglirectory andfolder interchangeably here A directorymay include mayfiles, and/or it
may contairsubdirectoriegadditional folders containing groups of related files).

0 Unix systems emplpa tree-like drectory structure in which all directories branch out in "paths

from a "bottom lgel" system directory calledoot and abbreiated/ ("slash™). The name of each

directory within this path is preceded by éslash character).

O Windowsfile systems branch out from one or more "bottowsllefolders corresponding to disks

(or disk partitions) on the system. These disks or partitiogs beith letter names, colons and back-

slashes, such a£:\ (the primary system disk), andD:\ (some other hard or remable disk or disk

partition). The name of each folder within a path is preceded flyseckslash).

0 TheMacintoshfile system is a mixture of Unix and, forwoward compatibility of older (preOS

X) hierarchies.

User home directories

When we create an account for a user on an ECMC computer system, we also ltoaatedirec-
tory for the user — a folder in which the user can create and store files. The name of this directory is your
USERID(your "user identification" name, by which you are wnao the system and which you use to log
on). You should h&e the same USERID on all ECMC systems on which yoe laa account (and, ideally
on your home system as wellyhis will simplify remote logins and file copying between ECMC machines
and s&e you some typing.

Unfortunately howeve, some commerciaWWindowsandMacintoshapplications permit read or write
file access only to the user who installed the applicat{dhese vendors apparently hope that each user
will be forced to purchase and install her/hignacory of the application, a marketing pithat we consider
preposterous.) df this reason, on all ECMC Mdows and Macintosh systems, we currently empo
genericecmcuser account that is shared by all end-usérseparate account with administregiprivileges
is used by sthimembers forsystem maintenanceilthough you must log on to the sharecimcaccount
— hardly an optimum situation from the standpoint either of usewagrior system security — you still
will have an individual home folderfor your use onlyon ECMC Windows and Mac systems.
0 On the ECMCLinux systems, your home Unix directory has the path name
/home/USERID
This path name indicates that your home directory is a subdirectory within a primary system direc-
tory namechome("home directories of all users") that branches from the bottom (root) system direc-
tory directory indicated by the initial /.

0 OnMacintosh systems, your home folder has the path name
/users/USERID
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0 On ECMC Windows systems, your home folder will branch from theugers’ disk partition,
which, depending on the system, probably has a disk lab&{ of else F:
E\\USERID or else FAUSERID

Home soundfile directories

The ECMC Linux systems that are used for music production also include separate disks or-disk par
titions ("areas") in which users store binagundfiles This is done to optimize system performance for
audio applications. For maximum throughput, soundfiles should be stored on separate diglesdanar
tiguous blocks. Isolating soundfiles from other types of files helps minimize fragmentation when these
soundfiles are written to disk. Thus, you actuallyehiavo "home" directories on these Linux systems:

(1) your "regular" Unixhomefolder (home/USERIN for ascii files and other types of non-audio

files; and

(2) yourhome soundfiledirectory.

Your homesoundfiledirectory has the path'snd/USERID
This directory is an area on tead("sound") disk, which branches from the root directory.

0 On ECMCWindows andMacintoshsystems, user ke anly one home foldeiin which the store
both soundfiles and all other types of fileswéger, mary ECMC users create soundgolder within their
home folder and store all soundfiles within this subdirectory.

2.4. Unixshells

One of the most basic programs on all Unix systems is an interabgll interpreter, which opens
a window into which you can type in (and thugeeute) Unix commandsecognized by thehell and
receve pogram output and error messages from these commafidsommandis the name of an
executable program or application. The shell program itself includesy rhaift-in programs and utility
operations, and recognizes hundreds of other Unix commands and audio applications.

Before the advent of graphical windananagers in the mid 1980s the shell was the only user inter
face on all Unix systems. When users logged onto a mainframe or mini-congpsiefe full screen shell
window opened on their monitor screen. Even tqdalyen we remotely log on to an ECMC Unix system
(either from another ECMC system, efa the internet or a modem, fromyaather computer), we often
communicate with the system by means of a shell program. When a shell is ready to accept input from a
user it displays gpromptat the left edge of the current line in the windoThe system administrataor an
adwanced usercan set or change this prompt, which might be a dollar sign char&yter (fouruserid or
your current directoryor ome other symbol or character string.

The music and general purpose software on the ECMC Unix-based systems includes both

(1) non-graphical Unix and audio sofive commands and programs, which aeeeted by typing in

the name of the command in a shell window; and

(2) graphical GUI) applications, which can be launched either by single clicking (Linux) or double
clicking (Macintosh) on an icon for the application, or else by typing the name of the application in a
shell windav.

Some of our most important musical and audio operations (such as editing soundfiles) can only be per
formed with aGUI application, while others can be accomplished ,amiymore easily by typing in com-
mandsandargumentgoptions to these commands) in a shell wimdénd some operations, such as play-

ing a soundfile, can be accomplished either by means of shell commands or by opening a graphical applica-
tion, whichever is handiest at the moment.

0 To open a shell window:
O Linux : Single click on thdTerminal icon,which looks like a nonitor. A terminal icon probably is
located on the taskbar panel. If not, click Applications->Systemobls->Terminalto open a shell win-
dow. ® Many ECMC users prefer to ke o or more shells open at all times on their desktop.
O Macintosh : Double click on icon.This icon is located ipplications/Utilities Drag a
copy of the icon to the dock so that you can access it quickly.

6 To place a terminal icon on a taskbar panel right click on the panel, #elddb Rnel click on Applica-
tion launcherandForward, click on the arrav in front of System Tooland then seledferminal.
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Shell windavs can be meed, re-sized, "hidden" and closed in the same manner (describee) alscdl
other windavs. You can change the font and font size, enable or disable multicolored desplaet wari-
ous other preferences for the wingdy popping open an options menu with the right mouse button.

Type of shells

Several variants of the shell program aneigable on Unix systems. The original shell program, writ-
ten by Stephen Bourne in the early 1970s, is known aBdbene shelbnd is abbrdatedsh ("shell"). In
the early 1980s versions of Unix distributed by theveersity of California, Berkley, introduced an alter
native, widely-adopted shell with a syntax similar to that of the programming landCidgewn as theC-
shelland abbreiated csh During the 1990s, updatecensions of both the Bourne shell and C-shell were
introduced, known as

« the Bourne Againshell : abbreiated bash downwardly compatible withsh, preferred by most

Linux users and the default shell on Linux systems; and

« the tcshell: abbreviatedtcsh downwardly compatible with thesh with some useful added fea-

tures; thecshellis the default shell on Macintosh systems
bashandtcshare the most widely used shells todathough seeral other shell &riants also arevailable.
To find out which shell you are using you can type:

echo $SHELL

All of these shell variants share certain basic features and commandsfdy in options, in certain
syntactical coventions, and in he they define envionment variableg"preferences" and alias abbia
tions that often arexported by the shell to other programs and applications). The EQMkely package
include mag locally written shell scripts— executable programs written using a series of shell
commands.

2.4.1. Settingyour system password

When we create an account for you on an ECMC system we will assign you an initiabnolassw
Wheneer you log on to one of these systems, the operating system will prompt you to type irsgodr
and your password, in order to peat someone else from trying to log on as you. As soon as possible, you
should change the temporary password weetgven you to a character string that only you will kno
Use eight or more characters, aniid obvious codes such as a birth date, someamehe, or apthing
that could be found in an online computer dictionddgally, your password should be easy for you to
rememberbut very difficult for someone (or a program written by some computerehptik guess. Since
all of our systems are connected to internet, we mustgacautions to minimize the chances of heask
ganing access to these systems by cracking the paddw some user accountlever give your passwrd
to another user or include it in a e-mail message or phonersation, and change this passwouerg
couple of months.

] Changing your password \

O Linux systems: Simply typpasswdin a shell windav. You will be prompted to type in your old pass-
word, then your n& passvord twice. Alternatively, you can change your passwl by selectingSys-
tem->Preferences->Pspnl->About meclicking on theChang passwordtab and following the instruc-
tions.

O Windowsand Macintoshsystems: As noted abg currently, dl non-administratie users on our \-
dows and Macintosh systems share a single login account, and need omlyhkenourrent password for
this account, which you will be gn. Obviously you should not try to change the password on this shared

" ECMC shell scripts hae keen written and revisedzer a period of more than twenty-favyears. The origi-
nal versions of some of these scripts were written on Sun, NeXT and SGI systems on wtstlothieshwas
the default shell. Thus some of the older ECMC shell scripts are writeshasripts, while the newer or more
recently updated utilities are written bashscripts. Havever, this is transparent and unimportant to the end
user.
Additionally, it is possible for users to change default shell with ¢heh ("change shell") program, but we
strongly recommend usingbashshell.
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account.

2.4.2. Someelementary Unix commands : date, who and cal

The commandlate displays the current time and date on your termifialissue this command, sim-

ply type
date
in a shell windas and you should see something like
Mon Jul 14 13:55:32 EDT 2003

This display is thestandad output (sometimes abbwéated stdouj of the date program. By default, the
standard output alate(and of most other Unix programs) is sent to the shell wirfdom which you sub-
mitted the command.

The commandvho lists all users currently logged on to a computer.

(When a user has opened multiple shell windows, a separate login entry appears for each of these shells. Each of these windows is an
independent process running a shell command interpreter program.)

To dbtain a calendar for a particular year you can use the Unix procghrype cal followed by a
space and then a ye&or example, typing
cal 2008
will bring a calendar for the year 2008 to your moniffyping cal 2025would cause a calendar for the
year 2025 to be displayed. Typing
cal 12 1900
would bring a calendar for Decemb&800 to your screen.

cal is an example of anxecutable program that requires one or marguments (additional infor
mation, or data, required txetute the program). In this case, the argument(s) include the particular year
(and, optionally month) for which we wish to obtain a calendérthile some simple programs, éldate
andwha, require no aguments, other programs, dikal, require one or more arguments beforeytban be
executed.

Most Unix programs alle us © redirect the standad outputof a program so that instead of coming
to our terminal monitor it is written to a file on the disk. The Uetkirect symbol is> (the "greater than,"
or "right arrow" symbol). Typing

date > curenttime
will write the date display into a file calledirrenttimein your current working Unix directory on the disk.
Typing

cal 42050 > temp
would write a calendar for April, 2050 into a filealledtemp If a file namedempalready exists in our
directory it will be overwritten. If you wish to appenthe output of a program to the current contents of a
file, rather than replacing the current contents of this file, use the append redirect symbol

>>

Example: Typing
cal 2002 >> temp
will add the output of theal program to the end of the current contents oftéfap

Practice using these elementary Unix commands, and redirecting the outputiriie®ier append-
ing this output to the end okisting files. Create at least one fairly lengttle of 40 or more lines. These
scratch files will be useful to you in trying out some of the commands that/follo

2.5. Listing, viewing, copying, renaming and deleting Unix files

Listing your Unix files : Is
The commands (short for 'list"), with no arguments, will list all of the files in your currentnking
Unix directory Typing
Is filename or |Is filel file2 file3
(wherefilenamefilel, file2andfile3 are the names of existing files)
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will list only the specified file(s).Typing Is c* will provide you with a listing only of files whose names
begin with a lower casec. The* (asterisk) is a Unix "wild card" (ometacharactérsymbol that means
"anything." In this case, we are askitgyo list all files that begin with the ascii character "c," followed by
ary other character stringTyping Is *info will list any files that end with the character strimdo (per-
haps a file callegrojectinfoand another callebdelpinfg. Typingls *info* would return the names of files
that include the character striimgfo anywherewithin the file name. In addition to listing files with names
such asoundinfoandhelpinfq this particular argument to thecommand would list files with names such
asnewinformation

Thels command can also be used teegis along listing of our current files, which includes infor
mation stored in thbeaderof a file. (Some of this information is similar to that obtaine/indowswhen
one clicks on a file'Propertiestah) To obtain a long listing of all of the files in our current working direc-
tory, we include &l flag argument to thés command:

Is -I
The output of this command will look somethingelike following:

(permissions) (links)  (owner) (size) (date) (name)

drwx r-x kx 2 allan 512 May 24 13:11  Instrs
drwxr-xrx 3 allan 512 Feb 17 10:30 SCORES
- TW- --- --- 1 dlan 85 Jun 24 2001 filel

- FW- r-- --- 1 alan 107899 Jul 25 2002 file2
-rwx --x --x 1 alan 158 June 3 18:06 file3

The namefield indicates the name of the file or directofijhe links column rarely concerns ug he
datefield shows the time at which the file was created or last edited (altefedownerandsizefields
indicate who owns the file and its size in bytd&any users prefer to see file sizes displayed in "human
readable" format, such as 105K (105 kB) rather thanvnkiges, such as 107899. The commadmdh
will produce a "human readable” size displ&ye haveset the-h option as a default on some ECMC Unix
systems.

Permissions fieldThere are 10 characters in thermissiondield. The first column indicates whether
the entry is a file or a complete subdirectdfyhe first character is blank, indicated by a slashtfie item
is a single file; if ad appears in the first column (as in thetrsand SCOREStems abwe), the item is not
a dngle file, ut rather a complete subdirectpwhich may include seral files. To list the individual files
(and awy further subdirectories) within directotgstrs type
Is Instrs or (for a long listing)Is -l Instrs

The other 9 characters in the permissions field indicate which system usepeimaission to
* r : read (look at) a file;
* W : write to (alter or remae) it; and,
* X, which can hge e of two meanings:
if the file is an gecutable program, texecutethis program
if the listing instead is directory, to browse through and open files within this directory

0 More information for advanced user(Beginning users can skip the following small print discussionseomissionsif you wish,
and jump ahead tdiewing a file)

The last 9 characters aregamnized into blocks of three, which indicate, in ordead (), write (w) and execute
(x) permissions for th@ewnerof the file, for other members of thevper's ystemgroup, and finally for allother sys-
tem users:

owner group | all others (file name)

rw- --- filel
rw- r-- --- file2
rwx | --x | --X file3

In the listing abuwe, filel can be read and altered by its owner; no one else (excepf enstaber who temporarily
becomes the systesuperusey can access this file. (Perhaps this is e l@tter and | dont want anyone messing
around with it.) file2 can be read by other members of my group, but only | (or the sysiparusey can alter or

Section 2.5 Listing, viewing, copying, renaming and deleting Unix files Pagell : 10



Eastman Computer Music Center Users’ Guide

remove it. file3, which appears to be amecutableprogram | hae written, can be run by anyone, but can onlywad
or changed by its owner.

Using the Unix commanchmodyou can change the permissions of a file or directory.

Viewing a file: cat, moreandless

To view an ascii file on your monitor screen, type
cat filename

catmay seem lik a srange command name to use for viewing fil&stually, it is an dbreviation for con-
catenate("merge"), and theat command will accept seral arguments. Typing

cat filel file2 file3
will bring all three of the specified files to our monittirthese three files contain malines of text, the
display will scroll forward rapidly on our monitor before wevedme to read the top linesoTreeze a dis-
play while it is scrolling, typgControl|[s| (hold down theControl key and type ars); to resume scrolling,

type[Control|[q]

If a long file goes whizzing by in our windpwe dways can use the wingoscroll bar to scroll back
up in the windw and tale a bok at previously displayed data. The scroll bars can be very useful for re-
viewing something we typed earljesr for looking again at program outputowever, sometimes this is
incorvenient, and we simply wish to display data one screenful at a time.chikthe paging programs
more andlessalso display ascii files, but bring only one "page" to the screen at a time. (The number of
lines in a page, or screen, will depend on the size of the shellwiamb the font size.)To <croll down
one page tap thepacebar; to scroll forward by only a single line, hitarriage return

The programessallows somewhat greater flexibility in viewing files tharore (Bad pun: lessis
more'.) Additional scrolling commands iless(identical to some of the scrolling commands used with the
Unix text editorvi) alow us to €roll backwards as well as forwards:

scrolls forward a full 25 line paggdentical to tapping the space bar)
[Control|[b] (short for ‘backwards"), scrolls back a full page

[Control [d] scrolls "down" (forward) a half page

("'up”) scrolls backwards a half page

To usemoreor less type:
more flename or less filename

To view sevaal files, type
cat filel file2 file3 | lesgor more

The | symbol in this command line is a Uniipe ("connect") sign, which means: &khe output of the
first program (in this casgaf) and send it as the input to the following program (in this cage=or less.

moreterminates automatically and returns you to a shell proeggmust be terminated by typingy (for

"quit").

Two additional ascii file display utilities -readandtail — sometimes are handy:
Typing head filenameélisplays only the beginning (first ten lines) of the file.
Typingtail filenamedisplays only the end (last ten lines) of the file.
head -3 filenamdisplays only the first three lines of the file
tail -15 filenamalisplays the last 15 lines of the file
tail -22 filel > file2copies the last 22 lines of fifdelinto a nev file called ]flfile2
head -6 filename | tail -@isplays lines 5 and 6 of the file

Manipulating files: cp, mvandrm
» To make an &act coyy of a file, use the Unixp ("copy") command, typing

cp sourcefilename ndilename
Example: Typing
cp systemstiigysinfo
will copy the contents of filsystemstufihto a nev file namedsysinfo
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* To change thenameof a file (but not its contents), use the ("move") command:
mv oldname ngname
(More on themvcommand later.)

* To deleteone or more files, use thm ("remove") command:
rm filename
or
rm filel file2 file3
Be careful when usingn. By default, you will notbe prompted to confirm that you reatly want to delete
an existing file. And once a file has been deleted it cevmotcoered, unlike graphicaltrashbins that do
not physically delete files until someone manually "empties the trashu"qdh change this default bgha
ior if you wish, so that the shell will prompt you for confirmation before deletiydikmn)

Special wild card characters, such as the asterisitfiisng") symbol, can be used witm and maw other
Unix commands:

rm info*
will remove dl files that begin with the charactarfo. Be extremelycareful, havever, dbout using the
symbol in combination with en command. If we were inadvertently to put a space between theistiong
and the* in the command line abe, like this

rm info *
the results would be disastroum would delete a file nameitifo (if such a file ®ists), and then auld
delete allof the files in this directoryiping out eerything in this folder.
To prevent this type of blundersome Linux distributions by default empldhe -i ("interactive") option
with commands such am, mvandcp, prompting the user for confirmation before deleting werarriting
ary files. Advanced users often find this "interagtioption annoying and turn it off.

Hidden (dot) files and directories

When you use this command to list your files, you actually obtain only a partial listimmurihome
Unix directory also includes geral hidden ascii files and also hidden directories (containing aefiles)
that begin with the charactefa dot, or period). Normally we do not want to list these files and directories,
which includepreferencdiles and control &rious aspects of our Unix environment, but sometimedave
need to access this "hiddermnid.” To list all of the Unix files in your home directotypels with the-a
flag option:

Is-a or Is-la

By editing these dot files with a text edjtasers can customizeasious Unix programs. Perhaps the most
important of your dot files ardashrcand.bash_profilewhich set various options and preferences for your
bashinterprete Mary applications, such aBirefox andsshand mag audio applications contain entire
dot directories with files that customize the application and store user preferences.

2.6. Onlinehelp and system documentation

A variety of online help and documentation programs sa#tadle on the ECMC systems, and can
be accessed atytime you need information on a topic. This system documentation includes

(1) graphical help and tutorial documents on basic Ltimeix, Macintoshand Windows system

resources bundled as part of the operating system distribution

(2) Unix man(manual) pages (Linux and Macintosh systemailable both for standard Unix com-

mands (such asat andls) and, on Linux systems, for mgrof our non-graphical ECMC drnkey

music programs

(3) local (Eastman Computer Music Centegjncheldiles (Linux systems)

(4) theDocsdocumentation section of the ECMC World Wide Web site; and

(5) online help documentyailable within mary graphical music, audio and general purpose applica-

tions

] (1) Graphicahelp documentsbundled with theoperating system(all systems) \

| suggest that beginning users on a systera tabew minutes of their first fe work sessions system to

8 The corresponding file facshshells is.cshrc
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explore these documents.
O Linux : Tutorial help on th&nomedesktop environment can be accessed by selesyisggm->Help

O Windows : From the[Starf menuselectHelp. In the windav that opens, click on th€ontentstab to
view topics arranged by subject, or tlmelextab to display a list of help topics, or else on fied tab to
search for information.

] (2) Unix man (manual) pages (Linux and Macintosh systems) \

manpages arewailable for almost all general purpose Unix commands, and foryr(tau not all) com-
mand line music softare programs submitted from a sheflan pages generally are natailable for
graphical applications (which generally provide their own graphical help utility)bring a Unix manual
page for some program to your screen, type

man commandname
from a shell prompt.

Examples:
man Is
will bring a manual page for the Unix progrdsrto your screen.
man findsflib
will display a manual page for the ECMC progréindsflih which can help you locate particular types of
sflib soundfiles

The commandvhatis will tell you the function of a Unix program. For example, typinghatis cat
will tell you what cat does. Note thatvhatisworks only with standard Unix commands, not with ECMC programs such as
findsflib

On Linux systems, the commarafo, which can displaynanpages for Unix programs (but not music soft-

ware) , as well as additional documentation on certain Linux programs, can be used in placeTgping
info cat

will display themanpage for thecat program.

] (3) Online docssection of theeCMC web pges (all systems) \

The Center maintains a fairly extevesiweb site that can be accessed at the URL
http://www.ecmc.rochester.edu

The HTML documentation in these pages is accessed by our own users (as an intfamegeas well as
by interested internet visitors who find this site usefiil;our set this URL as yourome pgein thePref-
erencef your web browser the ECMC home page will open automatically when you launch weebro
By clicking on theDocslink from the ECMC home page you can display up-to-date documentation on our
software and studio resource¥ou should become familiar with the contents of this web page documenta-
tion so that you can access this information quickly whemeecessary.

] (4) ecmchelpfiles (Linux systems) \

We havecreated a series of ascii Eastnteeip files that coer various topics and procedures com-
monly used on our Unix (and, to a lesser degreeddws) systems, and bugs or problems encountered in
using some programs. These files vary somewhat from system to syRiedntain a list of the local help
files currently gailable on the system on which you are working, simply type

ecmchelp
in a shell windev. To read one of thesevalable help files, type

ecmdelp topicname

These files are displayed one screenful at a time. Tap the space bar to see the next pagey tr type a
Copies of seeral of these files are included in tbecspages of the ECMC web site.

] (5) Graphicahelpwithin applications \

Many music, audio and general purpose applications, such as soundfile editing and mixing programs,
include graphical help documents that can be accessed while you are running the application. The format of
the documentation may be similar to that of the onlieddévs, Linux or Macintosh help documents, or
the application may opena web bravser and display pages on the application on which you erking.
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In most cases you can open an applicagianline help by clicking on the wrd Help near the upper right
corner of the windwa, then, in the menu that pops open, select the topic that you want to display.

2.7. Printing

The ECMC Linux, Vihdows and Macintosh computers all are connected to aonkdal Hewlett Rckard

model 8000NIaser printer in room 53 that is capable of printing at resolutions up to 1200 dpi ("dots per
inch") on paper sizes up to 11 by 17 inches at speeds of up to 24 pages per minute. Please note that this
printer is designed for printing compasedy short files of about ten or fewer pages, and ismended for

printing massie documents or laye scores created with music notation programs. After printingemak

sure that there is didient paper in the paper trays, and load additional paper if neceBease do this

carefully and gently so as not to damage the plastic paper tray of the printer nor to jam paper into the feed
mechanism. Th8000Nis a rather fragile behemoth and it is easy to jam paper if you are not careful.

To print pages from within a graphical application or webwser smply click on thgPrinf] icon
within the program, or else seldgte and therPrint or type”p (hold thecontrol key down while typing a
p) and then follav the dialog box instructions.

Linux systems :To print out an ascii file from a shell windop use the generic Unix "line printer" com-
mand, typing:
Ipr filename
To print out seeral files in one batch process, concatenate the files and pipe the output to the printer:
cat filel file2 file3 Ipr

To print out amanpage or an ECMQ@elp file, pipe the output of thecmchelpor mancommand to the
printer:
ecmdelp pitdiratios | Ipr

If you experience gnproblems with the printefmmediately notify the system administrator by e-mail.

2.8. E-mail

E-mail ("Electronicmail") programs enable us to send mail messages to other users on a local com-
puter system orvia the internet, to users on other machines throughout ¢kel. wMost Windows and
Macintosh platforms include commercial, graphieadail clientapplications for sending, reading and filing
e-mail messages. Examples inclileloraand Microsofts Outlook Expess® Many web browsers include
built-in e-mail client modules, as do most major "productivity suites,” such as Mico&ifite and its
open source counterpadpen Office.

Similar graphical e-mail client applications — some open source, some commercial vailaldea
for GNU/Linux systems. Fon@mple, KDE and Gnome both include end-user e-mail utilities. In addition,
*nix systems preide e-mail serveprograms (which actually route and host e-mail messages) as well as e-
mail client programs.For nearly 20 years we provided e-mail host services to all ECMC users. In early
2000, hevever, we dscontinued this service, andwaeequire that each usery&an account on some out-
side system that includes e-mail access. The reasons for this decision include:
» E-mail client services already areadable to all Eastman and U. of R. students.
* Most ISPs (internet service piders) such as Road Runner and AOL provide e-mail access, and
mary web portals, such agogleandyahooprovide e-mail accounts without cost.\Bare, havever,
that some "free" providers makroney by selling e-mail addresses of their clief?s.
* Most importantlythe administration of email servers has become increasingly completime-
consuming. Email server applications are among the major securityvenleea exploited by hack-
ers, and the deluge of spam (unsolicited junk email) has become a major headache for email systems
administrators. Irthe spring of 2000 a spammer usedaen elayhole in thesendmailprogram of
one of our ECMC systems to foand a blizzard of junk mail. The victims complained loudly to the

9When using such clients one mustetaiire before openingttachmentgincluded graphical, video or audio
files) in messages from unknown sendersefé of the most notorious recent computer viruses exploited secu-
rity holes in Microsofts email attachment system to unleash destveqiograms.
1% For more information, consult theree Email Providers Guideat
http://fepg.net
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U. of R., and we were forced to disconnect all of the ECMC systems from the net until the problem
was oorrected. V8 dmply do not hae the staf time to keep abreast of the frequent email security
patches for our systems. This has become a job for specialists.

While the ECMC no longer puides email hosting services, we do yide email forwading. On each Linux machine on
which you hae an account, you can create a file calléorward This file should include a single line, with your e-mail address on the
machine on which you will read all of your email:

USERID@emailaddress (e.g.aschindler@webmail.ur.rochester.§du
Any email sent to you from other ECMC users then will be forwarded to this address.

In addition, for each ECMC usewe @an create an identicaborward file on our principal e-mail seev (machindulu). With
this file in place, anemail sent to
allan@ecmc.rochester.edu
will be forwarded to my email client aischindler@webmail.ur.rochestdryou wish, you can use this ECMC e-mail address (which
may be much simpler than the long USERID and/or path of your actual email client) as your "virtual" address, and the ECMC mail
server will forward all of your e-mail.

The computer systems in rooms 52 and 54 should be used for making music, and not tied up for
lengthy periods by users reading or composing e-mail, welwbirgy, shopping oebayor playing games.
Use machine the utilities computers in room 53 for non-music tasks.

2.9. Text editors

A text editoris a program that ales us to type ascii text directly into a file and to edit this text, mak-
ing corrections, additions and deletions.word processingapplication such as MicrosadttWad, by con-
trast, includes manadditional features (e.g. for formatting and fonts) that you will not need for yotk w
in the ECMC studios.

O Linux systems : Most Unix distributions come bundled with ynant editors, and you ha a toice of
using either a screen-oriented programailable on all Unix systems, or else a mouse-based GUI applica-
tion. Different GUI editors arevailable on various Unix distributions, but most of these applications are
very easy to learn and use and enydlairly standardselect-cut-pasteorventions. Linuxdistributions se-

eral simple GUI tet editor choices, with names such geslit ( Ghome editor) kedit (KDE editor) and
nedit. | recommend using eitheeditor else the simple mouse-based edjtit for simple tasks?

Longer term users of the ECMC Unix systems are encouraged to learn and to use the oneoof the tw
screen-oriented editing programs bundled in all Unix/Linux/Mac didiohs,vim (also known asvi") or
emacs While certainly not among the simpler or "friendlier" text editors to le@randemacsoth can be
very poverful, and — once you learn them — much quicker than GUI editors for performing certain types
of tasks, such as global substitutions. Links to tutorials on wsiage included in the on tHeocspage of
the ECMC Web pages. Most ECMC users pregfer Howeve, emacds currently is particularly useful in
conjunction with the Linux version of tf&upercollidersound synthesis application.

For the preparation of major documents with formatting, or opening (and editing and saving) docu-
ments in MicrosoftWard format, the word processor bundled within penOfficesuite is recommended.
The OpenOfficaword processor can read and write files imes&l formats, including MicrosofiVard .doc,
and Opendice .odt in addition toascii. At some point you might also find the spreadsheet application
within OpenOfficauseful.

O Windows systems: On the ECM&/indowssystems your choices for text editing are the bare-boned
Notepadapplication, the slightly more sophisticatérdpad application, which can write and read files in
Microsoft Ward format, andOpenOffice You should be careful in which format yowediles with these
applications. Ifyou will be using the file with another applicationyesdhe file as a generic ascii ("text for
mat") file with line breaks, although this will delete some formatting from the Fibethose familiar with

the open sourceim text editor, a Windowsversion calledgvimis available on all ECMCWindowssystems.

O Macintosh systems : The simple Mac GUI text edi®imple Editmay meet your t& editing needs for
simple tasks. Somewhat morewmful graphical text editors also areadable, andvi andemacscan be

1 To opengedit selectApplications->Accessories-6k Editor. To opennedittype nedit & in a shell win-
dow.

Section 2.9 &xt editors Ragell : 15



Eastman Computer Music Center Users’ Guide

run in a shell winda.

2.10. Someadditional Unix resources

Hundreds of utility programs come bundled with Unix distributions — spell checkers (sisgelds
file compression and uncompression programs, and sonanuilities that may ECMC users often find
useful arggrepanddiff.

grep is an example of filter program.grepdisplays all occurrences of a specified ascii character string that
occur within one or more specified files. The syntax is
grep daractestring filename(s)

Examples:

string  file(s)
grep oboe woodwinds

Result: All lines in filewoodwindsthat include the character strimipoeare displayed on your monitor
screen.

grep ob *
Result: All lines containing the character strislgthat occur within ayfile in your current wrking direc-
tory are displayed.

grep -e stringl -e string2 filename
Result: all instances of character strisggngl andstring2within file filenameare displayed.

The commandliff compares tw dmilar files (most often a source file and a gdpat has been
edited) and displays all lines that differ between thesefiles. This can be helpful when comparing a
newer and older version of the same file. The command syntax is

diff filel file2

2.10.1. Commandhistory

The shell program that interprets your Unix commands includesadeasy-to-use features that can
simplify your work. For example, yourash(or tcsh shell keeps a record of the commands yovehigped.
To view this command historyype
history
(or simply the ECMC alias abbreviatidm) and you should see somethingdithis:
1 date
2 1Is
3 cat filel file2 file3 > bigfile
4 i bigfile
5 play soundfilel soundfile2 soundfile3
* To repeat the last command you typed (in this case, the command to play three soundfiles), type
I

» To redo an earlier command, typeommandnumberFor example, to redo command number 3
above (concatenating three files and sending the merged output o fdeje type
13
« If you mistype a command, you can redo it, using the substitution syintmimale wrrections.
For example, if we wanted to play four soundfiles, but clumsily fyiael instead oplay, like this
plau soundfilel soundfile2 soundfile3 soundfile4
we need not retype the whole command line, but simply
“autay
followed by a carriage returnoTour delight, this corrected command
play soundfilel soundfile2 soundfile3 soundfile4
will cause the four soundfiles to be played.

To ¢ycle backwards and foravds through recent shell commands you can use the down andwp arro
keys to the left of the numericelgpad (and directly under thBelete key). Onceyou hae located a
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previous command that you would ékio repeat, simply tap a carriage retur. modify this command,
use the <- left arne and -> right arrav keys to nove he cursor one character at a time to the left or right
within this command line. Unwanted characters can be vednaith the[Deletg ley, and nev characters
can be inserted at the cursor insert point simply by typing them in.

Filename completion

The bash(andtcsh shells provide filename completion, which works with mdsasic Unix com-
mands. Ifyou hare a fle with a long or complicated name, sucHamgviolinsolg that you wish to look at,
try typing something like

cat longv

followed by thegtab] ley. If the stringlongvmatches only this one file, your shell interpreter will complete
the file name for you and themeeute the command. If the string matches more than one file name, the
shell will present you with alternats. Try using filename completion with commands suctsdsssand
more

Filename completion also works with nyatommand names. If you type the firsivfeharacters of
a coommand followed by a tab your shell will attempt to complete the command name.

Copying and pasting text
The x11 windowing system incorporated into Linux includes a copy-and-pasfert(“clipboard")

through which we can cgpand paste tet between ayptwo points within aly open windows. If you learn
how to use this bufferyou can see yourself some typing:

* To copy text into the bufferdrag over the text with the left mouse button until it is selected

* Move b the windav into which you wish to copthe tet, then click the middle mouse button to
insert (paste) the text. This techniquerks with most GNU/Linux system programs, includingt te
editors yi, nedit, emacs, keditedit, etc.) andmost GUI applications, such &frefox and soundfile
editors.

2.10.2. Ceating directories

When you first begin arking on a computer system you will notvearary files, and may be con-
tent to keep all of youascii files in your home Unix directory and all of your soundfiles in your home
soundfile directory With time, havever, you will accumulate \er more files, and at some point willant
to organize these files by moving most of them into subdirectories. For example, you might wésp tallk
of the files you use to create one section of a composition within a single subdjraworgll this subdi-
rectory something lig Sectionlor SEC1 Mary ECMC users prefer to use all capital letters when naming
directories, or to begin directory names with a capital letthile employing all laver case for file names,
so that when listing the contents of a directaapdirectories (folders) containing additional files will be
visually more obvious.

On Unix-based systems you can create directories, and, iwapy and delete files, either by means
of the graphical Gnome or MacintoSinderfile browsers or else in a shell windo We will concentrate
here on shell commands.

» To make a rew subdirectory within your current working directoitype
mkdir directoryname
(wheredirectorynames the name you wish to\g o the folder).
» To move ®me files into this subdirectgryse themvcommand, which we va wsed so far only to change
the names of filesmv can also be used, Wwever, literally to moveone or more files from your current
directory to some other directoryo usemvin this fashion, include the names of all the files you wish to
move © some subdirectoryand then, at the end of the command line, include the target subdirectory name:
mv filename(s) directoryname

Examplexmv filel file2 file3 Mixes
will move the three named files into your subdirectbflixes
mv piano* Notes
will move dl files in our current directory that b with the character stringianointo our subdirectory
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Notes

» To move yourselfinto one of your subdirectories (that is, to mdhis subdirectory your currentorking
Unix directory), type

cd directoryname
* To find out what directory you are in atyaime, typepwd (short for ‘print working directory").

» To move kack into your home directorypecd. (By default, with no argument specifiet| moves you back into your
home Unix directory.)

The™ (tilde) symbol is a Unix shorthand for your home directofyping
mv filel file2 file3~
from ary subdirectory will mave these files to your home directory.

« If you wish to delete an entire directpapd all of its files, type
rm -rf directorynameAre you surgjou want to do this?)

* To delete an empty directarfype
rmdir directoryname

2.10.3. ®b control

You can type in a series of Unix commands on a single command line by separating wiaeidhdi
commands with semicolons:

date; Is-l; pwd
In this example, the three commands wouldxeeted consecutely.

Background jobs; killing jobs

The Unix commands you b run so far hee likely executed very quicklyreturning you to a shell
prompt within a fev seconds. Some processes, such as using a computer to synthesize wwasés, ban
require longer to computéNe may wish to run such heavy duty crunching jobs in the background so as
not to tie up a shell winde A job placed in the background continues to run (although at and@he
slower system priority), but allows us to use our shell wiméio do dher things. V& can place a job in the
background by including a& (ampersand) character at the end of a command line.

Example:

grep violin * &
Result: The programgrep will search through all files within your current working Unix directory for the
character stringiolin and will display all matches. In the mean time, we can use shell wifatoother
tasks. One disadwtage here is that the outputgrép may come to our terminal at a bad timerlzaging
up the display of the current process on which we are workimgréent this, we can redirect the output
of grepinto a file:

grep violin * > output &
Now we aan type way undisturbed and, at some later time, look at the file (here callguii) that con-
tains the character string matches foundjtap.

Occasionally we may submit a job in the foreground, not realizimglbog it will take to to ©m-
plete, then wish to gain control of the winde or terminal on which the sluggish job is runninge Vuld
kill the dilatory job by typing
but some or all of the work completed so far on the job would be lost. Alteehgtive an suspendtem-
porarily halt, but not kill) the slow-running job by typing

The computer will suspend work on this job and return us to our shell prompt, enabling us to do other work.

If we type the command:jobs
in this shell windwy, the shell will return a list of all jobs, whether aetia stopped, that we are currently
running in this winda. The commangbswill also list our jobs, along with therocess numbesf each. To
see a listing of alprocesses currently running on the computer (including system processes and processes
of other users), type
ps aux
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Eventually we can do one of three things with a stopped job:

» Resume its operation, by typirig (“foreground") in its shell window
* Place the job in the background, so that it will resume operation tuet isanith control of our ter
minal or windav. To place a stopped job in the background and resumeétsigon typebg.
(The commandg will bring a job currently running in the background to the foreground.)
« Kill the job, by typing eitherkill -9 processnumber or else
killall pr ocessnamewhereprocessnamis the name of the command or program)

Example: The commaridllall audacity

will terminate all processes (and open windows) spawned uithecitysoundfile editor.
Find out theprocess numbeby using theps command. Br processes that you submitted from another windocluding
GUI apps, us@s aux. Note, havever, that some compleprocesses create additional subprocesses, dallkslor children,
which usually (but not alays) hare mnsecutie process number You must recognize and kill all of theskild processes or
you may lege aphaned zombie processes in RAM that are waiting for input tivat oemes.

If a Linux system computener seems to be responding unusually slowly to you, pypeauxto see
if either you or some other user is running, or has left running, a CPU irégoki Neve submit heay
crunching jobs, or leee sich jobs running in the background, while someone else is working in the sound
room.

2.10.4. Batchobs

If we wish to run a series of jobs in succession — that is, to issue a lbdtoleof jobs for consecu-
tive exeution — it is often easiest to type this list of jobs into a file and thecute the file. A batch job
file might look something li& this:

Is *> londfile

grep -e piano -&iolin longfile

Is -It *mix*

du -h /snd/allan
If we type these lines into a file that we galbs we havecreated a Unishell script— a sries of com-
mands to bexecuted by a Unishellinterpreter (Admittedly the example alve comprises a rather stupid
sequence of random commands.) If we are usiogshshell we might run the file by typing:

bash jobs
If we are using &sh we @n eecute thisjobsfile script by typing

tcsh jobs(or perhaps simply use a c-sheth jobs)

(Actually, in a batch file this simple, that uses only basic commands recognized by all sthefity, it
really doesrt matter which shell we use taeute the batch file.)

Alternatively, we muld mark oujobsfile as &ecutable by typing
chmod +x jobs

and then xecute this file by typing
Jjobs

(The ./ is an abbreviation for your current working Unix directoffnis command instructs the shell to
execute the file nameddbs' that is located in your current working directory.)

To run our script in the background and capture dtamdad output of the all of the jobs run into a file
calledoutput type
bash jobs >output &

Many programs create not onlystandard output (the data produced by the program, such as sound
samples), but also standard error output (abbreiated sterr). The sterr includes error messages, which
can be helpful in determining the problem in case the program aborts, as well as diagnostic information that
may be usefulven when the programxecutes successfullyTo capture both thetandad outputand ary
sterrmessages, use the redirect symbé&l

bash jobs >& outpu&

Some programs will not allo us to edirect thestandad output Mary of these programs are music
applications, lile the software synthesiz&sound that mustwvrite the computed samples (thiandad out)
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into a soundfile on thisnddisk. (These binary samples would be worthless to us if redirected into a Unix
file.) Thesterrof programs such asoundncludes information the soundfile it creates. When submitting
a background jobs file that wolves soundfiles, thereforeways use thee& redirect symbol. A batch file
of Csoundobs might look something léthis:

miko MARIMBA ; scorell marimbatestl

csound -o marimbatestl.wavcosout

scoell marimbatest? csound -0 marimbatest2 orsout

scoell marimbatest3 csound -0 marimbatest3 ©rsout

sfinfo -s marimbatest*
To run this file, perhaps calladarimbajobsin the background, and capture the diagnaoster output of
Csound and the output sfinfointo a file callecbutputin your current working Unix directoryype

sh marimbajobs >& outpuk
At ary time you can check on the progress of this series of jobs by viewistetinéle output:

cat output or less output

Be sure that this batch job file has completestation before you log 6@and leare the studio. If not, kill
all of the processes that are still running.

Here another example that employ$oaloop. | hare aeated eight similar test scores for ECMC
library instrumenigran, each containing a dérentreseedvalue that will affect all p-fields employing ran-
dom number generation, andvkaalled these score filggantest] grantest2and so on througgrantest8
To aeate a soundfile from each of these test score files | could create a batch job filejoteyribet
looks like this:

#!/bin/bash
mlo gran
for x in ‘Is grantest* ; do
scorell $x; cs -d -0 $x.wavoomut
done

g b W N B

The line numbers ale ae included here only for ceanience, and wuld not be included in my actual
batch file. Line 1 @!/bin/baslh) tells the shell to use a bash interpreten line 2 we create a Csound
orchestra file.

The for loop on lines 3 through 5 isxecuted eight times, for filegrantestlthroughgrantest8 The first
time through the loop theaviable x is set tograntestl the second time through the loop it is set to
grantest? and so on.Thex is an arbitrary designation for this variable; we could insteaé hamed the
variable "Z' or "scoré' or "SCOREFILE. Eachof these score files is run througborell then the result-
ing soutfile and the orchestra file created on line 2 are used to compile an output soundfile whose name
will be the name of the input score file plus the extensi@v.
To execute thisshell script(series of shell commands), we could markjbiles executable:

chmod +x jobs
and then run the script/jobs >& output
If we dont want to bother marking the filxecutable, we could simply type:

bash jobs >&output

2.10.5. Diskusage

Disk space is not unlimited, and it is essential that all users monitor and control their disk usage on
each system on which hbavean account. This is especially important for soundfile storage.

« To find out hav much space remains on various disks and disk partitions on a systerdf tyqre
df -h (the Linux -h option displays the data in "human readable" format)

« To check the wailable space for only theoundfiledisk on a system in kilobytes, type
df /snd ordf -h/snd

* To check your own disk usage on tbeund diskype
du /snd/USERIDor du -h /snd/USERIDor (to get only a grand totallu -sh /snd/USERID

whereUSERIDis your login name.
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* To check your currentnix file disk usage, me into your home Unix directory and type
du or du -h

If your disk usage on your home directory or (morelll your/snd directory becomesxeessie
you may receie a esty e-mail message from the system administratdrom a program we run periodi-
cally to check these things, advising you to slim down immedidfejyu fail to reduce your disk usage
after receiving such a message, we will do it for you, possibly (though not deliberatelyingniour
most important or beled files. If you will not be working in the studio for w&al days, archie large
soundfiles onto a flash ©e& a onto cd or dvd discs and delete them. Do notuedarge soundfiles of com-
pleted works (for example, a finished semester project) on the disk for more thaday$e

Large production runs sometimes do require nvasanounts of disk space — particularly multi-
channel works at high sampling rates. Advise the system administratedaye in advance if you wish to
balloon up in disk usage and we will try to accommodate yoiler users may be asked to delete sound-
files. You, too, may someday reeeisich a request. Please respond promptiyhat we dort’ haveto zap
some of your files.
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