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Las prcp,untas de los alumnos lds conlcslan con : 

1• 1 21 JI Mucha seguridad 1• 1 21 JIScg~ridad 1• 1 2 1 Jllnscguridad 

La clase se desarrolla en forma : 

1• 1 21 31Muy interesan le 1• 1 21 Jllnlcrcsanlc 1• 1 2 1 JIAburrida 

El método de enseñanza del profesor conduce a un aprendizaje: 

1• 1 21 JIExcclcnlc 1• 1 21 JIBueno 1• 1 2 1 JIRegular 

La organización y desarrollo del curso es : 

1• 1 2! 31Adecuada 

La calidad del material ulilizado es : 

OExcelenle O Regular 

Le agrado su estancia en la División de Educación Continua : 

0No, Diga porque! 

Recomendaría el curso a otras personas : 

0No, Diga porque! 

Medio del cual se entero de este curso : 
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Chapter 7 

Working from the command line 

In Open Desktop, yo u can control your computer by clicking on or dragging 
icons and by selecting actions from menus. Such graphical environments 
(also called K'aphica/ user inti'Tfaces or GU/s) were not widely used until com­
puters with the required memory and speed became generally available. 

Prior to the development of GU!s, most commwúcation with computers was 
through the command./ine. A command line is a line on the screen on which 
yo u type commands (instructions) to your computer. lt is usually identified 
by a symbol such as"%" or "$ ", called a prompt: 

; type command here 

A command line interface is easier for the computer beca use it only needs to 
read and react to one line on the screen. lt is more difficult for the person 
using the computer because it requires that obscure commands be remem­
bered and entered in a precise! y prescribed way. The command line interface 
remains a powerful tool beca use it provides direct access to operating system 
and networking functionality, and because command line scripts can be usel:l 
toa u tomate and customize routine tasks. 

NOTE The rest of this book is about working from the command line. lf 
yo u do most of your work on the Desktop, you can skip Chapters 7 through 
24 until you need to k.now how to interact directly with the operating sys­
tem or networking software beneath the Desktop. 
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l11e Open Desktop graphical environment provides a simple, intuitive way 
for you to work with your computer. Beneath the Desktop, hidden from 
view, is a complex package of sophisticated ~oftware. Your computer does 
not understanci icons and scroll bars; it operates in a language made U!'J 
entirely of O's and J's. Between that binary language and the graphical 
environment are many layers of ~oftware, each more sophisticated than the 
eme it i~ built u pon. 

An opera/in:;: system is a group of programs that provide basic functionality on 
a computer. The~e programs opera te your computer hardware in re~ponse to 
commands like copy, sort, and print. Applications and other programs can 
use these commands without worrying about the specific signals that make a 
di~k drive work on a particular computer. Beca use the operating system takes 
care of such low-level concerns, programs can be more portable and easier to 
write. An operating system c.1-, be seen as a set of functional building blocks 
u pon which other programs depend. lt also manages computer resources and 
re~ulve~ resource conflicts, a~ when two program~ want to use a disk drive at 
the same time. 

Open Desktop is constructed on top of the UNIX operating system. The UNIX 
system is used on a wide variety of hardware, ranging from personal comput­
ers to supercomputers. lt is characterized by its rich assortment of basic tools 
(or utilities), and by its ability to support multiple users running multiple pro­
grams at the same time. Programs written to run on UNIX operating systems 
will run on Open Desktop. See Chapter~ 8 through 13 for information about 
working with UNIX commands and files. 

Another widely used operating system is DOS. DOS was designed to support 
a single user running one program at a time on a single personal computer. 
Open Desktop can also run most DOS programs. lt does this by translating 
the DOS commands into equivalen! UNIX commands. As discussed in the fol­
lowing chapters, you can use either UNIX or DOS commands from the Open 
Desktop command lines, and you can read files from either DOS or UNIX 
disks. See Chapters 14 through 18 for information about working with DOS 
commands and files. In addition, see "Using DOS utilities" (page 99) for infor­
mation about special UNIX commands for working with DOS files. 

NOTE Allhough Chapters 8 through 13 provide a basic introduction to 
working with the UNIX operating system, Chapters 14 through 18 assume 
you are already familiar with DOS. The DOS chapters focus on using DOS 
with Open Desktop and the UNIX. operating system. 

Usn's Cuide 

. ---.: 
··-.,;;jf! .'e: , .- 1.: ... . ~ . ..,,. 



-
way 
from 
do es 
e up 
·hical 
n the 

tv on 
1se to 
; can 
ake a 
takes 
ier to 
locks 
s and 
ive at 

. t­
tools 
' pro­
'tems 
1bout 

~'port 

>u ter. 
.. 1ting 
1e fol­
Open 
¡_;;-,;\X 

1 DOS 
infor-. 

on to 
.sume 
·DOS 
' 

Cuide 

Table 7-1 

DOS 

a ttrib 
cd 
chkdsk 
cls 
command 
comp 
copy 
date 
del 
dir 
dir/w 
diskcomp 
diskcopy 
edlin 
erase 
exit 
fdisk 
find 
formal 
mkdir 
m o de 
more 
print 
ren 
rmdir 
sort 
time 
type 
xcopy 
>> 
< 
1 

\ 

·.· ... 
o,erating systems · 

Similar DOS and UNIX eommands 

UNIX system Action 

chmod set file attributes (properties, permissions) 
cd change directory 
badtrk, fsck sean disk for errors 
clear clear screen 
sh, csh, ksh start a new command processor (shell) 
cmp, diff compare two files 
cp, copy copy a file !1 
date display system date ~ 
rm remove a file .. 

·' 
ls -1, l show a long list of filenames t le show a list of filenames in columns 
diskcmp compare contents of floppy diskettes 
diskcp copy floppy diskettes 
vi, ex, ed, sed use simple text editor 
rm remove a file 
exit exit current command processor (shell) 
fdisk configure hard disk partition 
grep, fgrep, egrep search for a sequence of characters in a file 
format formal a floppy diskette 
mkdir make·a directory 
stty view or change port settings 
more, pg display a file one screen ata time 
lp send a file to the lineprinter 
mv rename a file 
rmdir remove a directory 
sort sort input file 
date display system time 
cat display a file 
cp copy multiple files and directories 
>> redirect output 
< accept input from a file 
1 pipe output to another command 

1 pathname separator 
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Networks 
' 

A network is a group of interconnected computers. Ea eh computer on the net-
work acts independently, but can transfer information to and from other com­
puters on the network. 

A local-area network (LAN) connects computers at one si te directly by a high­
speed cable, usually an Ethernet"' cable. A wide-area network (IVAN), which 
can be worldwide, connects computers at different si tes by transmitting data 
o ver telephone lines. 

A network might be arranged like this: 

local-area network 

1 OS/2®1 ~ 

Ethernet. 

1 UNIX®IJ UL TRI X'" 11 Sunos··l 

~rd-ial---u~:::;¡¡:;ph•o-ne .. ti-.n-es_<_o 

wide-illt:a network 

This network connects different types of computers ruru1ing a variety of net­
working software into a single computing environment. A network like this 
lets users share the resources of the whole network, which saves time and can 

E 

eliminate the need to purchase additional hardware and software. fv
1 

Using the network, you can: 

• lag in to another computer and use interactive commands such as vi 

• execute commands on another computer 

• copy files from one computer to another 

• exchange mail messages with users on otht!r computers 

• share software between computers 

• share printers, hard disks, and other devices with other computers 

68 Usds Cuide 



~ net­
com-

high­
vhich 
data 

f net­
e this 
j can 

Cuide 

. .. ~,:..:-..~:t·'-.· ..r· -·· ... ~. """'-
-~ 

More information about commands . 

Befare yo u can use any of the networking command~ .déscribed in Chapters 
~9 through 24, y~u must have the required networking software properly 
mstalled and conf1gured. Ask your system administrator which networking 
~oftware your system uses. For network.ing installation and configuration 
1nstructions, see the Insta/la/ion and Update Cuide and Administerin~ Networkin~ 
5cn·icc5 ·,n the 5y>tcm ,4.dministrator's Cuide. 

Entering commands 

After typing a command, press (Enter) to send the command to the computer. 
For simplicity, typing a command, then pressing (En ter) is also referred to as 
"entering a command." 

Before you press enter, you can use the (Bksp) key (backspace, sometimes 
labeled with a left-pointing arrow) to back up over and erase previously 
ryped cllaracters. Other command line editing keys may be available, 
dependin~ on which shell (page 108) you are using and how your system is 
configured (see your system adminisrrator for details). 

UNIX systems do not use the (Del) key to delete text, like DOS computers do. 
lnstead, tlle (Del) key is used to interrupt programs. 

1 
NOTE The DOS and UNIX systems ha ve different conventions for filenames, 
command options, and wildcards, as discussed in the following chapters. 

You can also run most Open Desktop accessories and applications from the 
command line (most Desktop controls are specific to the Open Desktop 
environment). The command Jine na mes of controls and accessories are given 
in their glossary en tries. See a control's or accessory's manual page for infor­
mation about using it off the Desktop. 

1.Vlore information about commands 

There are hundreds of UNIX commands, _and most have many options. Only 
the most useful commands and options are covered in the following chapters. 
This book is intended only as an introduction to using the UNIX system. 
Many books are available on jusi about any aspect of the UNIX system. For 
more detailed information about a UNIX command mentioned in this book, 
see the appropriate manual page. Every UNIX comrnand is thoroughly 
described in a manual page (also called "man page"). 
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7() 

To see the manual page for a command, at the UN!.X command line type: 

atan commandname 

Substitute the name of the command for commandname (you can also use the 
more graphical xman command instead of man). 

To read manual pages from the Desktop, double·click on User and Administra­
tor Manual Pages in the Help Library window. Then double-click on the man­
ual page yo u want to see in the command summary or table of contents. See 
Chapter 4 for more about using online help. 

(A letter in parentheses following a command or filename refers to the manual 
page section where the command or file is documented. For example, the 
man(C) command is documented in the Commands section of the manual 
pages.) 

For mure about DOS commands, ~ee your DOS manual. 
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Chapter 8 

Getting started 

Most of your comrnunication with the UNIX operating system is through the 
Desktop: you point and click on objects, and the Desktop tells the operating 
system what todo. 

To communicatf:! directly with the operating system, you must enter com­
mands in the UNIX window. Double-click on the UNIX icen ro open the UNIX 
window. 

When you finish entering commands, you can close the UNIX window by 
entering the exit command on the command line. You can also close it like 
any other window by selecting Exit from the File menu. 

Entering UNIX commands 
To entera command, type its name at the prompt (usually a symbol such ilS 

u% u or u$") and press (En ter). 

Entering a command is like engaging in a dialog with the operating system. 
You wait until the computer gives yo u a prompt before entering a command. 
The new prompt tells you that the operating system has finished processing 
your previous command and is ready for another. 

Most UNIX commands have options to modify their behavior. Many com­
mands also take arguments, on which they act. The command comes first. 
then the options (which are usually indicated by a •- • in front of them), then 
the arguments, as in the following example: 

sort -r myñle 

In this example, sort is the command, -r the option, and myñle the arb'"IJillt-111 

-¡ 
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8. Getting startl'd 

The option ·r specifies that the sort is done in the reverse of normal arder;"-" 
i~1dicates that the letter ~ r" is an option, which sets so me sort of special condi­
tJOn for the program. (D1fferent programs ha ve different options.) 

The argument myfile is the name of the file, the contenb of which are to be 
sorted. 

Note the UNIX system is case sensitive: that is, it assumes that SORT, Sort, and 
sort are different commands. Most UNIX commands are alllowercase. 

Specifying command input and output 

72 

Many UNIX commands require input and output; that is, some information to 
read and process, and somewhere to store the results. lf yo u do not tell a com· 
mand where to find its input and output, it makes assumptions about where 
to read and write information; it uses the standard input and standard output. 
(These are, respectively, your keyboard and your screen, which is why infor­
mation is read from and written to your terminal unless you tell a command 
to use another destination.) 

In the example, sort -r myfile gets its input by opening the file named myjile. 
Because no output destination is specified, sort sends its results to the stan­
dard output destination, which is normally your screen. 

Yo u can redirect commands' input and output by using the symbols "<" and 
">" on the command line, followed by the name of the file to read or write. 
For example: 

sort < filel > file2 

makes sort treatfilel as its input, and send its output to file2 (that is, the con­
tents ofjilel aresorted and the results are placed infile2.) 

lf you send the output of a program to a file that airead y exists, the existing 
file is deleted and replaced by a new file with the same name, containing the 
output of your program; that is, the contents of the existing file will be 
overwritten. 

To add the output of a command onto the end of a file (known as appmding 
the output), type ">>" instead of • > •. For example: 

sort < filel >> file2 

appends the output from sort onto the end ofjile2. 
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Specifying directory names 

The L':\IIX ,v,t<·m >tnre~ file, in dirccloric,. A directorv c.m contain file> or 
,,ther dirt>ctnril:""· E,1rh u~l·r IM..., ,1 homc din:•<.::tt1ry. You c;tll ket-p yPur per!:!Pilcll 
tiit·:, in your lw111e directnry, Pr crt:>,lh:• ~uhdirf=l..:torit-·~ within it tD ~tnrP tilt-:"1 

rC:'IcJtin.~ tu ct::·rt.tirl t"dt~!-!uriP~. Ft~r ex.lntple, your per~tlllcil diret:torv 'tructure 
llli~ht '"''k likt• thi,; 

':' ' 

lilt' horne din.·l..'tory; t.:ont~tin:"' ... 

>ptern lile 
w>t<·m file 
>ul>directory wnt~ining m,1il tnlder> 
,, 11Mil fnlder 
iliH>tlwr mail folder 
>ubdirl'Ctory containin).l work files 
a file called projJ 
il file called proj2 

/u/ci!ar/c'> i> the home director'\'. lt i> loc,,ted in the /u ftle~ystem. Within 
!u":lmrlc,;,; there "re """e >ystem fiiPs (pro(ile and .login) ilnd >nme directorie~ 
('' :!/fcldcr,; ·"'d ¡¡•ork). Each of the directorie> wntain> file> partitilllled accord­
ing to thPir purpose; thi> rnake> it t-'.lsier tn keep track of a IMge wllection of 

file~. 

1 
NOTE Thi> t!xample ;, >implifieJ and i> intended tu >how thl' >lructure of a 
horne directory, notan actualli,ting provided by a pro¡.;ram >Udl a> l. 

The filesy>tem structure rt-'semble> iln up~ide-down tree; each l>ranch i-. a 
directory or >ubdirt>clory, ond eilch lt>af b .1 file. The main stem b k.nown il> 
the root directory. E..!ch directory and file can be identified by a unique path in 
the tree. 

To specify the path to a directory or file that is not in the current directory, 
you must ¡;ive l'ither an absolllte ora rl'lativt' path. 

An absolute path lbts all the directories and subdirectories you mu~t enter ro 
reach the target file, starting at the root (/) directory. For example: 

/usr!frrd/workJtrrrKel 
refers to the usr directory within the roo/ directory, which contains the sub­
directory fred, which contains another subdirectory, worlc, whkh contains the 
file or directory called target for which yo u are looking. 

Cluild a relative path by specifying all the directories and subdirectories you 
must enter to reach the targt>t file, starting from yüur curren! position in the 
file>y>tem. (To find out where you .Hl', >et' "ldentifyin).lthe current directory'' 

(pa¡.;e 75).) 
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For exampl~. ~uppo~in~ you are in /usr/mr, and want to specify a path to 
/usr!frcdlwork/tar¡;:et. You can get th~re by the r~lative path: 

.. !fredlwork/ta~r;:ct 

n,~ u •• " symbol in your current directory represents the parcnt of the current 
directory, or the directory which is one leve! closer to the root Jirectory; for 
~xample.frcd is the parent of work. · 

Yllu may abo s~~ a u." ~yrnbol in a li~ting of your current directory. TI1is 
refers to the current directory itself. For example, to refer explicitly to a file 
called filrnamr in your current directory, yo u could type .!filrname or filmamr. 

Finding a file 

78 

To check if a file is in the current directt>ry, type ls myfile and press (En ter). lf 
it i~ pres~nt, the file nilln~ i~ displayed. 

You can search for mor~ than one file in a directory, but the files should have 
similar nam~s for this to be practica!. For example, supposing the current 
directory contains my, myfi/!'1, myftlrl, myftld, myftlr4 and myfilr10. To find all 
fil~s that ha ve na mes starting with m y, type ls m y• and press (En ter). 

The names of all fil~s in the current dirfftory that begin with my are listed. 
Wh~n you append an asterisk (•) wildcard character to the partially defined 
filename in the command, the system expands this to match filenames in this 
dir~ctory that ~tart with my and ar~ followed by zero or more characters. The 
asteri~k wildcard umatchesu any sequence of characters, including none at al!, 
~o my• matches my as well as myftlr. 

To loca te files with only one additional variable character, use the u'" wild· 
card character. For example, type ls myfile? and press (En ter). 

The system displays myftlt'1, myftle2, myftld and myfile4, but not myftle1 O. 

Typing ls myfile?? and pressing (En ter) results in the filenarne myftle10 being 
displayed. 

To locate files with a range of characters in their names, en ter (for example): 

ls myfile[l·5][1·5) 

This will list all the files starting with myftle, followed by two digits in the 
range one to five. (You can also specify a range of letters, for example [A·Z] or 
[a-z), and you can crea te sets of characters for which to search. For example 
[A-CI-90) matches the capitalletters A, B, C or any digit.) 
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Abortin~a command . 

Running a sequence of commands 

,., 

There are three ways to runa sequence of commands: 

• You can run them individually by typing them at the prompt, either on 
>epMilte fines M on the same fine separated by semi-colon~; for example: 

ls 
pwd 
who ami 

or 

ls; pwd; who ami 

• You can use an editor to store them in a script file, then run the script (see 
"Running command sequences" (page 103) for furtherdetails). 

• lf the commands all operate on the same data file one after another, you 
can run them as a pipeline. 

A pipeline is a sequence of commands that run, one after another, on the same 
data. The output of the first command is sent to the second command via a 
pipe. The pipe is represented by the symbol • 1 •• For example: 

sort filename 1 uniq 

uniq is a program that reads fines from its input, copies them to its output, 
and elimina tes duplica tes; that is, if it reads the same line twice it ignores that 
line the second time. This pipeline sorts the fines in filename, then sends the 
output from sort through a pipe to uniq, which then sends its own output to 
the standard destination (in this case, your screen). 

Yo u can stack commands up in a pipe by separating them with a • 1 • symbol, 
and yo u can send the final output of a pipe into a file with the • > • symbol. 
For example: 

sort filename 1 uniq 1 wc > words 

This pipeline creates a file called words, containing a count of al! the words 
that occur on non-identical fines in ji/ename. (wc is a program that counts the 
number of words, fines and characters in its input.) 

Aborting a command 

Press the (Del} key. 

This is a quick way of recovering from a command that is still being executed. 

Pressing the (Del} key sends the INTERRUPT signal. (Sorne systems use the 
(Ctri}C key for this purpose.) 
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Sorne programs deliberately ignore the (Del) key, such as the vi editor, the 
shells which process your commands, and the UNLX window (scoterm). These 
programs understand the (Del) keystroke as an instruction. For information 
about shells, see "Changing your shell" (page 108). 
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Chapter 9 

Finding your way around 

Files are stored in directon·es. A directory can contain files or other directories. · 
Collectively, all directories and the files they contain are called a filesystem. 
The UNIX operating system provides a variety of tools for navigating the file­
system from the command fine. 

Identifying the current directory 

To identify your current directory, type pwd and press (En ter}. 

The curren! directory is the one yo u are curren ti y working in. pwd stands for 
print working dirrctory. The word !'rint is used instead of display because the 
UNLX system was developed in·the days of teletype terminals, when all out­
put was printed. 

Viewing the contents of a directory 

To view the current directory's contents, type ls (short for list files) and press 
(En ter). 

ls lisiS the files and directories in the current directory. 

To view the contents of a different directory, en ter: 

ls directory 
where directory is the name of the directory whose contents are to be listed. 
See "Specifying directory names" (page 77) for more about referring toa direc­
tory other than the current one. 
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To modify the fonnat or kind of information displayed, the following related 
commands can be used: · 

1 give a detailed listin¡; of all filenames and their attributes 

le give a listin¡; of all file~. split into colurru1~ 

lf give a listing of all file~. ~plit into col u mm, with directories followed by a 
slash (/) and runnable programs followed by an asterisk (•) 

Ir li>t the contents of the current directory. lf it contains any subdirectories, 
li,t their contents afterwards. lf they contain ~ubdirectories, continues 
listing their contents indefinitely. (The" r" b for recursiue; for more about 
directories, see "Specifying directory names" (page 77).) 

lx give a listing of all files. ordered in rows 

See the ls manual page for more about these commands. 

Viewing the contents of large directories 

iG 

1lle contents of directories that contain many files will >eroll past faster than 
you can read them. To view the listone page ata time (where a "page" means 
as much text as yo u can put in the UNIX window at any time), en ter: 

ls 1 more 

After each page more will display Mr~; to see the next page, press (Space). 

In thi, command, ls i~ piped ( 1) to the more command. See "Running a 
sequence of commands" (page 73) for more information on using pipes. 
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Locating files outside your wrrent directory 

Tu k>cñte a file thJt i, 1101 in your current directory, fur example; myjil~. ,m ter: 

find 1 -na me myfile ·print 

find >l'MChe, tltt• >f'l'<·ified directory ~nd .111 directorie> brJnching from it. The 
dirt·ction "' the >enrch cJn be from the root (/) of the filesystem ,tructure, ~> 
in the t•x,Hllf>le nl>Pve, or rel.ltive to your current po>ition in the fill•>y>tem (or 
where\·¡,r you >pecily). 

-na me Jnd ·print M<' 11ptions to the find wmmJnd for >pecifving the nJme "f 
the file to >¡>MCh tm o1nd printing (di>piJying) the names nt o1ll nMtching file' 
Pll tht• ~crt>t•n. 

Changing directories 

To chñnge directPrie> to o1 >uhdirectury "f the curren! directory, enter: 

cd mydir 

In the ex~mple .tbow, mt¡dir i, c~JI¡>d ~ reliltive p~thn~me becau>e directions 
to it nre given relntive to the current directory. You m<~y <tbu u>e itb>olute 
f'nthnJIIH'' with cd. 1l..h>olute pntiHMnte> >pecify direction> to ñ dirertory 
from the top-levd (roo!) Jirt·ctory. Seto "Specifying dirtoctory nJnu"" (p.lge 77) 
~nr in:,truction~ <111 u:-.ing p~lthnanlt-!). 

T" return to the previou' directury frorn mydir u>ing the rt-IJtive pJthnJme 
metlh >d, t·nter: 

cd .. 

This t~ke> you bnck to the f'arent dir¡,ctory. 

e re ating directories 
Tu crea te a directory cJIIed mwdir, en ter: 

mkdir newdir 

You rnay use either Jbsolute or reiJtive pathnames. The example Jbove ere· 
<~tes J >ubdirt.'Ctory called n<7vdir in the curren! directory. 

Directories Jre creMed with Jcces> perrnission> that can be rnodified by the 
owner. Fc>r more infurmation on permissions, see "ChanginK access permi>· 

sion>" (pJge B4). 
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~. F111dmf\ your way·around 

Tn cre~te ~ directory, ynu need to h~ve write permissions for the directory 
within which you wi~h to crent~e it, ~nd your new directory name mu~t be 
unique in this directory. 

Removing directories 

8() 

To remove a airectory c~lled rlddir, enter: 

rmd ir olddir 

You mu~t not rernov~e ~ directory with rmdir unl~e~~ it i~ empty (conMin~ no 
file~ nr ~ubdirectorie~) ilnd you llave writt- permbsion. Se~e "Removing fife>' 
(pa,L;e \12) ilnd "CIMngin¡; ilCCe>> permi>>ion>" (p~ge H4). 

You Ci\11 not r.-mnve il dirt·ctory if ynu Me in it. Tn remove the current direc­
tPry, first ch~ng.- to ~notht-r directnry. 
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Working zvith files 

A file i, tlw [la,ic unit in which the UNIX >y~tem ~tore~ informillion. While 
vou IIMV >l'e n•tt>rt>nce~ to ~ub·unit~. ~uch ~s record~ ilnd fielch, the file is the 
>~mlle~t block of informiltion thilt b ~tored by nilme ilnd recognized by the 
u,\iiX >y>tem . 

. ~lthough 1110>1 of your work with file~ i> done with Desktop lllPis (>uch .1> 

Edit). the UNIX 'Y'te111 provide~ il rich ~>~nrlmenl of toob for milnipul<~tin~; 
lile> lrtllll the COIIllll<llld lin<-. Tuub Me ,wilil~ble tu work with file> (111ovi11g, 
copying, del~eting ¡¡nd chilnging them) nnd 10 work within file~ (>eMching tor 
iniormMion, editing, ilnd >orting). 

iVIoving and copying files 
When ynu movi· a file, yo u Me plilcing il in ¡¡nother directory (or under illlother 
n¡¡me in the ~ilm~e dir~ectory). When you capy a file, you are creMin¡.: il dupli· 
Cille, which occupies ilddition¡¡J ~pilce in the filesystem. When you creilte il 

new link lo il file, ynu ilre giving the file iln additional name: the file i~ ~tored 
in only one space, but th~e linked na mes m¡¡ y ilppear in ~ever¡¡J directories. 

Creating files 

Yo u eren le il file whenever yo u milke il copy of a file, edil a new file, or cau>e 
the output of a command to be directed toa file that does not yet exist. S..... 
"Specifying command input ilnd output" (page 72). 

Although you will usually use Desktop editors to create or change files, vou 
Cilll edil files from the UNIX command line with the vi editor. See "Using ,.,· 
( pnge 10':1). 
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Moving files 

Tu move il file to another directury, en ter: 

mv ftlcnnmc dcstination 

wherejilcnnmc i~ the n~n1e of the file you w~nt ro move (preceded by ib path 
if it i~ in a ciirectory other th~n the curren! one), ~nd dcstination is the p~th ro 
tlw directory wllere you w~nt to put it. The iile di,<tppeM~ irom it'~ origin,ll 
directory .111d re~ppeM~ in the de,tinMion direttury. 

To chilnge the na me of <l file within the curren! directorv, en ter: 

mv nld ncw 

wllere uld i~ the file'~ curren! n~me, ~nd ncw i~ the file'~ new nilme. 

You c~n combine the~e technique~ tn rnovL• <l file to ,, ditft..rent directory ami 
gil' e it ~ new IMrne .11 the ~~me time. For example: 

mv chapter.l /u/workgroup/finished.chapter.l 

m ove~ t"ira¡III'T. 7 to !u!workgrnu¡• ilnd rename~ it jilli>il••d.c/¡a¡,h'T. 7 ~~ the same 
time. You can Pnly u~e thb techniqu" tP muve file~ if you have write permis­
,ion to them. 

e opying files 

To nMI<e <l wpy of a file, etlter: 

cp o/t/ IIClV 

wlll!re old i~ the no me (pre(eded by ir~ path if ir i~ in il directory other thñn the 
curren! one) nf the file you w,ult tu cnpy, ñnd ncw i~ the na me for that copy. 

ncw doe~ not ha veto be in the ~ame directory a~ old. See "Moving file~" (thi~ 
pi!ge ). 

Combining files 

82 

You can combine two file~. end to end, u~ing the cat command. cat simply 
copi~ its input to its output. Yo u use ir like thi~: · 

c.at filel file2 > file3 

wherejiltl andjile2 are files ro read (the input) andfild is the na me of the file 
ro create (cat's output). cat reads file! writing a copy of it to ji Id, then reads 
file2, appending it to jilt3. 
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Linking files 

TP creilt<> ¡¡/in k tP .r tiiP, E;llter: 

In filel file2 

.-\ !:nk i> ,, rrE;w ti le n.llllt' (Pr "link") th~t refer~ to ¡¡ file thilt ~lrendy exists; in 
etft.ct, thE; file h,,, two (or rnore) nillnes. The names, ur links, do not neect to be 
in the Silmt' dirt'ctlrry, nr hilvt' the same owner. 

Y" u c~n U>e link> il' il sht1rtcut to edil il file in ilnother dire>ctury, by creilting a 
link -tn the file ilnd ket>ping the link in ynur home directory. Then. whenever 
Y"" wilrrt to Pdit the lil!i, in>tt'ild of changing tu the nther directory, you can 
ju>t edit tht' link. 

You can ill~o u>e link> ñS a >hnrtcut when changing directories. Create a link 
to il di rectory u~ing the -s (symbolic) option, and cd into the link. For example, 
suppose you work in/u/workgroul'llasks/Jirojrct!m and your horne directory i> 
/rr/mc. Your normal curnnr.1nd to work on a file is 

cd /u/workgroup/tasks/project/01 

but ynu c~n crt'ilt!:' il link: 

In -s /u/workgroup/tasks/project/01 01 

thilt creilte~ il link in ynur curren! directory. Then you can m. ve around like 
thi>: 

pwd 

cd Ol 
pwd 

/·.~,'·"~'~ ~-.·~t··•.l¡~it .1·:~·:.~:~.•~ ''j····r ::J! 

The -s optionmeans that tlie link is symbo/ic; it points toa file on a different 
filesystem, orto a difftorent type uf file (~uch as a directory). 

See "Removing files" (page 92) for instructions for removing a link. 

Changing files 
You can change files by altering their names, changing their attributes (per­
missions or properties), and working on their contents (for example, by sort· 
ing them). These operations can be performed on !he Desktop, but can also be 
accornplished frorn the UNIX r.ommand line. 
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Renaming files 

To rename a file, use the mv command. For ~xample, the command: 

mv filel file2 

r~rwn~~ _fi/1'1 to fileZ. 

Y11u c.111 u:.~ thb tecluliqtrl:! to rl:!narne dirl:!ctoril:!:. :~yo u hav~ writ~ p!:!rrnission 
to tht'lll. 

Changzng access pennissions 

84 

11 you rnnnot lonk ata fill:!, you probably do not hnv~ read p~:!rnris"ion for that 
lill:!. 

Tu find out if you h.:tve reild p~rmi:.:.ion, l:!lltl:!r: 

lfi/cnmnc 

lf the ~econd cllilriiCtl:!r position in thl:! tl:!n clrilriiCtl:!r fil:!ld ilt thl:! ll:!ft of the list­
ing b "r ", thl:! ownl:!r of thl:! fill:! has rl:!ild p~:!rnri:.:.ion on the file. Thl:! login 
nanrl:! uf thl:! file':. owner is listl:!d in the second field in the listing. lf you are 
thl:! fill:!'s ownl:!r but the left (ownl:!r) reild permis:.ion is not set, you can give 
your,l:!lf rp¡¡d pernri"'ion likl:! thi": 

chmod u+rfilcnnmc 

This chmod command modifies the permrssrons on filcnnme so that the 
nwnl:!r (dl:!noted by "u" for user) is given read perrnission (denotl:!d by the 
.. r "). 

Only the owner of a file can use chmod to alter the permissions on that file. 

To give ynurself permission to write to or Pxrcute (run) a file, use either the 
chmod u+w or the chmod U+JC version of the command. 

You ciln give members of your work group permission to read, write and/or 
executl:! the fill:! using the g+r, g+w, or g+JC versions of the command, if you 
own the file. 

You ciln make a file publicly accessible using thl:! O+ form of the command 
("o· is for othm, meaning all other users of the system.) 

To revoke permission to read, write or execute a file for a type of user, use a 
"- • in~tead of a • + "; for example, to revoke read pe~mission for other users, 

use: 
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Sorting files 

To sort ~ file cont~ining line~ of text or numerical cata in a variety of w~ys, 
use sort. For example. to sort ~ file (c~lled filrname) containing lines of text 
into diction~ry order, regardless of upper- ur lowercase: 

sort -df < filename > sorted 

The -d option >pecifies that "dictionary" order is to be used for the sorting 
process. The -f nption me~ns that lowercase letters are fulded into uppercase 
(capit~l letter>) for purpo~e> of comparison. The file called sortrd cnntnins the 
re~ult nf tht! '"rt npt'r~tion onfilcname. 

T0 comhint! two files into one new file, the contents of which ~re sorted, en ter: 

sort -u filel file2 > file3 

Thi> ere~ tes ~ file callt!d fi/r3, containin¡.: the sorted, mer¡.:ed contents of file! 
and filc2. (sort >MI> the files ~~ it merges them.) The -u option tells sort to. 
makt! >ure th~t t'ach lint! infild is unique; that b, if bothfile1 ~ndfilt•2 contain 
~n identic~lline, only one copy of the line will be written to fi/1'3. 

Tht! -r optinn reve~es the order of the ~ort. U~e the -n option when >orting 
li>ts of number>, so non-numeric characters in the numbers (minus sih"''lS, 
dPcimal points, and le~ding spaces, for example) are not sorted incorrectly. 
The -M option m~ke> sort assume thnt the first three characters of the field 
being >orted art! months (like jAN, FEO, MAR, and so on) and sort tht!m into 
dnte ordt!r. 

Ynu c~n m~kt! sort pie k nny portion of ¡¡ line un which tu base its cumparbon>. 
For ex¡¡mple, to ;.ort .1 li>t of names folluwed by months on the b~>is uf the 
munth: 

sort -M + 1 < filename > sorted 

will sort a file cnntainin¡; lines like 

into 

m~ re in F~E 

~::geh o::c 
j•JdÜh .:A.~ 

j':.ld::::~ JAN 
mar::.:1. F::3 

The +1 option tells sort to m<~ke comparisuns between lines un the bnsis of the 
second field of ench line. (A field is a ~equence of characters sep~rated by 
sp~ces or tabs; sort counts tields starting from zero.) So the "munth" abbrevi­
a tion un ea eh line of the file is u sed as the basis for the sort operatlon above. 
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1 O. Workilr;.: 1r•itlt Jik'S 

lf you ha ve a file wherl:! dilla records ilrl:! made up of fields separated by sorne 
~p!:!cial charactl:!r lih a colon ":" (call!:!d ,¡ ''1'arator). yo u can tell sort to use a 
diffurent separator by u~ing thl:! -tscpamtor command. 

Fllr example, -t: cau~e~ sort tl> ~plit linl:!~ into field~ ~ep<~rated by colons. 

Looking inside files 

The UNIX ~y~tl:!lll doe~ not normally di~tingui>h between type~ of file. There 
Me many diffurent typ!:!s uf file~ in thl:! file~y~tem, ~ome uf which you can work 
. •n and so me of which yo u should avoid. For example, yo u can edit text files 
with the vi editor, and you can abo read in and edit program files with it, 
although this i~ nota u~eful thing todo. lt is more efficient to use the specific 
UNIX toob for identifyin¡:; the type of infurmation files contain. 

ldentifying file type 

Yo u can find out what type nf informatiun a file contains u~ing: 

file filen ame 

file looks at th!:! contl:!nt~ of a file nnd trie~ tu determine what type of informa­
tion the file cnntains. file can tell whether it is an eX!:!Cutable program, con­
tain~ data used [1y a program. ur i~ text in En¡;lbh or another lan¡;uage. 

lt i~ .1 good idea tn u~!:! file hdore examining the cuntent~ uf a file as de>enbed 
below; if you try to exnmine a bin<Hy (or executable) file yo u may render your 
Jbplay unr!:!adable, b~ecau~e binary .file~ otten cuntain dMracte" that are 
interpret!:!d a~ control cude~ by the terminal. 

Previewing files 

11(, 

To lnok ilt the fir~t or l&t line~ uta text file, u~e head or tail. For exdmple: 

head filen mm! 

di~play~ th!:! fir~t ten line~ of filcnamc, while: 

tail ji len ame 

Jbplays the Jast ten line~ of filc•wmc. 

lf you use a numerical option, fur example ·20, head or tail will di~play 20 
!in~ instead uf 10. 
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Lookin:;: insid¡• jilt'S 

Viewing very short files 

Ynu Cilll loPk ilt the cuntent> of ;¡ >hort file, u>ing: 

cat ñlcnnrHc 

cJt wncnteni1tes it> inp·. :D it> output. Thi> means that cal >ends filenmne to 
vour window, for you tl' reild. (A> yuur output is usually yuur window, cal 
send> its input there unb> you tell it to use an output file). 

Hint: if vou donot know wh,lt is in a file you want to cal, try u>ing: 

cat ·V filcHmne 

Thi> will cilu>e ilnv 'mprintnble chilracters in filennme tu be displilyed in il 
rnanner that willnot currupt your winduw. 

See "Cornbinin¡.: file>" (pnge il2) for more ir.formation ilbout cal, input, and 
output. 

Viewing longerfiles 

To loo k ilt the content> of ;¡file that b too big to fit in a single window, enter: 

more filcnnme 

more di>plny> fib une pn¡.:e (windt>w) at a time. After filling the·window 
with text, more will di>play the prompt "'''~-~-Tu see more, press (Sp.1ce}. 

While more i> running, y" u Ciln >enrch for text in;¡ file by entering ~ "1" fol· 
lowed by >lllllt! text tu find; fur example: 

/something 

will rnake more >earch forward until it comes to the nexl occurrence of the 
word "something". 

lf you ilCcidentally read past il piece of telll you wanl to look ilt, pres> b to 
jump back a page. 

To quit more, type q. 

There nre a v;uiety llf other curnmands which more reco~,'nizes. lf you want a 
li>t uf them, press h for help when yo u nre viewing a file using more. 
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Searching files 

lf you Wilnt to find which file cnntaill~ ~Oille ~pecific word or WOrds, there Me 

UNIX toob to help yo u. Yuu can ~earch file~ r~pidly to loca te a known piece of 
text, or you can ~earch file~ more ~lowly to locate a piece uf text when you are 
unsure of the ~pelling. 

Searching for text 

To ~earch .1 file for a ~pecific piece of text, en ter: 

fgrep tcxt ftlcl [jilc2 ftlc3 ... ] 

fgrep ("fa~t grep;" see "U~ing wildcard~" (this page) for more about grep) 
~earches all the files in ftlcl, ftlc2 and so un for the specified tcxt, and report~ 
~nv matches. 

To ~earch for a text cnntaining ~paces or tab characters, endose the text in 
quote marks. 

To ~earch for a text containing quote marks, put a backslash imrnediately in 
front of each quote character within the text. 

lt Y''U are not ~u re whether the text is upperca~e, capitalized, or all lowercase 
letter>, type fgrep -y. fgrep will then ignore the case, and report allmatches. 

To ~ee allline~ in .1 file that do no/ contain the text, type fgrep -v. 

Using wildcards 

88 

Yo u can ~earch file~ for text when yo u are unsure of the ~pelling of the text by 
using wildcards and grep. (grep is an acronym for "global regular expression 
print;• a "regular expression" is a complex wildcard.) For example, to search a 
file for the word "center" when you are not sure whether it is spelled the 
Americitn way ("center") or the 13ritish way ("centre"), or even if it is present 
in another form ("central" or "centrally"): 

grep 'cent[erf filename 
The "[er)" is a srt containing the ch.~racters "e" and "r •. This means that grep 
will search for the text "cent" followed by either an • e" oran "r ". (TI1e ~ingle 
quotes are needed because otherwise "[er]" will be interpreted as a wildcard 
by the shell, befo re the cumrnand is passed to grep.) 
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Searchinf( jiks 

lf you knuw th~t you w~nt either "centre" or "center" b.ut not "centrally" or 
~ome other combination, yo u can ~earch for: 

grep 'cent[er][er]\ ' file na me 

The "\ " mean~ "fullowed by a literal space character." (Remember, >. ~ need 
to enclo>e the seMch text in single quotes because it contains a space.) So 
'cent[er][er]\ ' will match "centre" or "center" but nut "centerpoint ". l>ecau~e 
the two characters i\re nut followed immediately by a space. 

Yt>u can put mure than two characters in a set. For example, you can search 
f0r any char~cter in tlw set [A[)CDEnbcde]. Tu ~nve typing, you can enter thb 
setas (A-En-e]. where the "-" indica tes that your wildcard i~ n rangc of char­
,lcters. AlternJtivelv, in~tead of u~ing the "[ .. .]" set notation, you can search 
tur tl1e special set "." (thnt matches any character except a newline). 

Tu senrch for a sequence uf characters in a set that repeats an indefinite num­
ber ot times, yo u can use the "•" symbol after the set of characters for which 
you are searching. " • " mntches zero or more occurrences of the preceding 
wildcard. For exnmple: 

grep 'cent.•' fileriame 

searches (ilcname for the letter~ "cent" followed by a sequence of zero or more 
characters matched by "." (the ~et m~tching ~ny ~ingle char~cter). [)ecause 
"." matches everything except a newline, this wildcard will match "center", 
"center", "centrJI", ",Kcentunte" and "centipede". 

Yo u can a !so match ,1nything th<lt is not part of a set. lf you wnnt tu find every 
line that contains il "cent" unle~s it is in "centipede" use the following com­
mand: 

grep 'cent("i]' filename 

The "· • at the beginnin).; of the set means "match any character cxccpt a 
member of this ~et." 

Yo u can search for text at the beginning or end.of a line, using the "·" or "$" 

symbols re~pectively. For example: 

grep '"begin' filename 

searches for alllines beginning with the string "begin" while: 

grep 'end$' filename 

mntches alllines with the string "end" as a tenninator. 
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Finding out how large a file 1s 

Yo u cc1n find out how l<~rge ~ file i> by u>ing the wc command: 

~· wc ·tue 
.. •' 

wc wunt, the number of line>, wnrd~. ~nd ch.uact~r~ in a file (in that order). 
Y"u c~n "~"' wc to get >pecific tot~b in dny urder u' in¡.; the options -1, -w, or-e 
to 'tc~nd for line>, wnrLb <1r chuacter> re,pectively. For exitmple, tn s"'" the 
number of character> ~nd lirlt:'> in~ file (in that nrder): 

·•e ·el tila 
(' -; ~ t ' • •1 

Y"u c~n ,¡b" giv"' wc a li>t <1f trJ.,, to cuunt. For '='X~mpl"': 

·•e chapl chapl 

7:-¡¡ F,.¡\ .:<i: .. ·.1: 

Extracting fields 

911 

lf you IMve ~file containing colunms of dat~ in textual form, ynu c~n extract 
inforrnation from it U> in¡.;~ \'ilriety of tools. For example, suppo>e yo u ha ve a 
file call"'d lilark/Jook cuntaining na m.,,, exten>inn phon"' numbers, login names 
~nd date>, in a format lik"' thi>: 

:~;.-:,1•·1 :·r.l!H1:r.¡¡ ::'1!~ ..... ,::.,,·: •• 

.·:.\:::.1 .. ''·~·]· ··~· ..... -."i 

:, ; :. ¡;;, .. : ' ' : ; ..: :' . :. :' ; ' ' 

To ~"'"'Su"' renny's record, use th"' followin¡.; command: 

e ~rep Sue blaekbook 

Thb b hard to read. To >1:!1:! only Sue·, ext.,n>ion number (the ,econd field), 
yo u can u>e the cut command: 

ó ~rep Sue blackbook t cut -cz ·d: 
~H4 

cut extracts individual field> from ~ ¡¡¡., wnt,Jinin¡.; record~ on >epar¡He lines. 
The -f2 option tells cut to extract only the >ewnd field of e~ch record; the -d: 
optinn means thiu fields are delimited with a wlon (:) in>tead oi tab>. 

The " 1 " i> called a pip1·; it telb grcp to >end its output to another program (in 
thb Cd,e, to cut) in,tead of the window (or ">landard output"). See "Combin­
in¡.; fill'>" (page X2) for information ~buut pipe>, input and output. 
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f'rintin~ a ftl~ 

To see a list of al! the people in your file, followed by tl~~ir logins, you do not 
need to use grep. ]ust use cut: 

cut ·f1,.3 -d: blackbook 

The ·fl,3 option tells cut to extract the first and third fields in each record: 

To olphabetize your li>t, yo u can sort it like this: 

:· cut ·ll, l ·d' blackbook 1 sort ·df 
;~.-=-:-n;.l F'"t'!· :·•"7:1p 
:.. i: . .;c!d,J;;¡·~. : .. ::: 

Printing a file 

To print a file, en ter: 

lp filename 

lp responds with 

: ... :· .. ···': ¡1! 

This command >end> filcname to the print queue. (lp is short for "line print· 
er".) The "request id" line means that the file will be printed on the pnnter 
named "laserwriter", and ha> the job number \~serwriter-635. 

A print queue is a queue of files waiting to be printed on a specific printer. 
13ecause a UNIX system may have many users, any oral! of whom may be 
printing files, your file might not be printed at once. lt goes onto the back .,¡ 
the queue. However, if it is the only file waiting to be printed, it will be pr"· 
cessed at once. Otherwi>e, it has to wait for its tum. 

lf you know that severa\ pri11ters are connected to yuur >ystem, and yo u w.1111 

to send a file to a printer that is not busy, you need to knuw the destin.Hion 
printe(s name. U>e the ·d option to lp to choose the destina !ion; for exa111¡.>le: 

lp ·d fast_printer filename 

sends fi/ename to the printer named fast_Jirinter. 

You can get a list of the printers available to you by using the lpstat (iine 

printer status) command: 

lpstat -s 

1 ¡· 

J 
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Tu cancel a print reque~t. if it has not yet printed, use the cancel command 
~nd the reque~t-id yo u were given when yo u ente red the lp command to print .Set 
the file. For example: 

cancellaserwriter-635 

CiHlleb the print joh "la~erwriter-635". lf yo u do not remember the request-id, 
enter the lpstat command with no uption~ tu ~ee a li~t of print jobs in the 
queue. 

Removing files 

lt io lleCe»MY to ren1m·l' lile~ lrom time tu time, to prevent the tile~y~tem 
lrtJ/11 lilling up. HtJwever, Y"U ,llould be extremely careful ñbout removing 
lile~. Altlwugh the De~ktllp envirnnment leb yo u retrieve dt:deted file~. once ,1 

lilt· h,, bt'l'll renH>ved it i> gr>~1l' h>rever; tlwre i' 1111 w.1y tP get b~ck ~ny infor­
rnation tllat you have lo~t. Therdure, you ~hould u~e the rm (remove) com­
m~nd witl1 (nre. 

Removing ordinan; files 

To delete a file, u~e the nn command. For exa1nple: 

r:n -1 fllename 
! . , 1 ·n .... 

nn -i i> iHirra<"li;.'c; when yuu ~ee the que~tion nMrk. yo u can either type 
"v" in which ca>e it will de>trr>y filmalltl', "' "n ",in which ca~e it will no t. 

lt i, ~ good idea to u>e the ·i (interactive) option with rm becau>e once you 
h~ve re111oved il file, it i> impo»il>l!.! t<> get it b~ck ~gain. 

Tn remow >everal file>, yo u can type rm -i ¡¡nd u>e wildcards to select them. 
(Aiway> u"e the .¡ option with rm • unle>~ you Me absolutely certain that it is 
~a feto delete everythin¡; in the currect directory.) 

Removing links 
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Yo u can remove il link yo u no longer want, ju!>t like ~ normal file, with rm. 

nnlink 
delelt'll a link called link, ju!>l like a normal file. 

The file it~lt will not he delt:!tl'd until the l<1~t link (or name) by which it is 
referred to b deleted. 
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Srarrhinx for lost files 

Searching for lost files 
lf vou h<1ve f'Ut a lile >omewhere ,1nd cnnnot remember where it i~. you cnn 
ll>t' tht· find u•111111.111d to loc<1te it: 

find /-name jilenlllnc -print 

The "1" telb find t!l >tnrt se.~rching in tl1e root directory. find searches its 
>I<Hting dirert11rv, .1nd all the >ubdir .. ctorie' it cnn find, in order. lf you know 
Y'"" lil.- ;, in '""' t>f Yt•ur own >ubdiredorie> you could te!! find to ~tart 
>t•nrching ln11n SHOME in>tend of "1 ". SHOME repre>ent> your home direc­
ton·; >ee "S..,tting ,·nri,lble>'' (p~ge 105) ior detilib. 

Tlu-' -name "f'litlfl ¡, follllwPd by the n.1me of the file for which you nre look­
ing. Everv time find "'"' a lile with thi> nilme, it will c<~rry out the actions 
,pecified l'y tlle >ub>equent option,. 

The -print option telb find that the ilction to take when it finds ·name 
jilcnamc ¡, to print (di>pl~y) it> full p.lth ¡¡nd na me on your >creen. 

find ciln cnrrv out "ther tasks besides >howing il file's full path. For example, 

the command: 

find lb in -na me filename -exec 1 () \; 

cJu>e> find to execute 1 on nny file it find~ with the na me filmamr under the 
directorv !!Jin. (Tl1e "ll" in the -exec command stands for the name of the 
found file; the" \;" rnarks the end of the exec option.) 

find /-name chap3 -print 

lf the cummand ~buve re>ults in a >erie> llf error me»ilges like: 

1 1:,-: .t! t-· 
1 1/'J/,\•·:,:i.'':: -· 1 J./!:ttl~:t:~¡;/1:,¡: 1··.'· :~.q.l 

f:!tJ: ,...,wn··r ·.rtUtt ::_,, ;~r..r::/·":••l't/t.•.1•:~.·1/dtp 

t:tt·J: r.t!ti¡:•r · '"·d:: r_ .• f.:.~r:fl· ·t: 1 '¡·. ·~·.r!f,H¡,pn•,~ 

r:t,.!: •'.lllll"r ··~:1:! ~ .• . '-~r:,···.• 1 ·:·1• ~:. l/,1r!o'l 

you can i¡.,'l'lnre the errors by re-i>suing tht! command as follows: 

find /-name chap3 -print 2> /dev/null 

The error me>Sage> are wming from find's standard mor, b('Causl! find does . 
not have permi»iun to reild the>e directl,rie) un your behalf. TI1e fragment 

2> /dev/null 

te lis find to >end its error uutput (the standard mor) to ldro/null. (/dro/null is a 
dcvicr Jil!' thnt )uppre)>t'S ~ny output otream you send to it.) 
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In general, if ii11Y pro~;ram ),.;ve~ a :.erie:. uf error messages, you can stop them 
from cluttering up your window by adding "2> /dev /null" to the end of the 
command line, or yo u can add them toa log file by adding "2>> error.file" to 
your command. (Note thar this will not wnrk if ynu are ilsing the C :.hell 
rather !han the Bourne or Kom shells.) 
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Copying files to disk and tape 

Mo>t of tht' time. you work with fil~<~ in tht> fil~<>y>tem, which is stored on 
your computer's hard di>k. However, ~ometimes you may want to copy files 
to and from tapes or floppy disks; for example. yo u may want 10 give a copy 
to il us¡,r on a machine nut connected to your own. or tu slore infrequently­
u>ed material on a tape (which is much cheaper than >pace on lhe filesystem), 
orto make a back-u p copy of your work. 

There are many ways of ~aving and retrieving files fmm floppy disk or tape. 
The simple>! method is to use a lar archive, as discu~sed in "Crealing a tar 
archive" (page ':lli). Other methods are more complex orare only available to 
the >y>tem admini>trator. 

You ca1·1 dl>o cnpy ti le> to and from DOS floppy di>k~ relalively easily. To use 
a DOS floppy disk, you musl formal lhe disk for DOS (page ':19) if il is not 
airead y formatted, tht>n use the DOS commands described in "Using DOS ulili­
lies" (pa¡.,'l! 9':1) 10 copy files berween lhe UNIX file~yslem and DOS floppy 
disks . 

. Fonnatting floppy disks 
Yo u must formal a floppy disk befo re yo u can u~e it. To formal a disk, ensure 
thal it i> in lhe appropriate driv~< ami then !!lll!!r: 

formal 
or 

formal drive 

lf yo u do nol >pet'ify the device, the default drive will be used. 

~. 

SS 
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drive i~ thl! d<vicrfilc thl! UNIX ~y~tl!m u~l!~ to cummunicatl! with thl! typt! of 
dbk yo u MI! crl!.lting. (Tiw UNIX 'Y~tl!lll ~<'!!~ dll pit!CI!~ of l!t¡uipmt!nt att<tched 
tt• the computl!r a~ fill!~; it communicatl!~ with thl!m by rt!ading from and 
writing toa spi!Ciitl d<'Ulcl' file ~tored in /ti,·;•.) Tlwre i' ,, diffl!rl!rlt dt!vice ti le for 
each different formal uf tluppy di:,k. 

You determinl! lht! name uf the device file to U>l! <1~ follow~: 

l. All tloppy dbk device~ illl! locatt!d inld<'U ñnd bt!gin with rfd (tllt! "r" is 
>hort for raw, bl!cau~l! tht! UNIX >yotl!lll h.1~ to ñCCI!~~ the di>k directly). 

2. lf yPur computl!r has only ont' tlPppy dbk drive, folluw thi~ with a num­
l•t!r "O". lf vour computer ha:, two or lll<lle drive~. yo u can follow it with a 
"11 ", "1 ", or highl!r numbt!r (depending un whetht!r yo u wñnt to format a 
di>k in tht! fir>t, >t'COild or oubot'l]Ut'nt drive). 

J. FPIIow thi~ digit with the numl'"'' of tr.Kko per inch on the dbk; for exam­
ple, 135 if it i~ d high·dt!n>ity J.5-inch fi"PPY· (Tllt! number of tracko per 
inch, pr "tpi", :,hould bl! indkated on tht! diok or ib ca~!!.) 

4. Folluw thb numbl!r wiÚ1 either "do" if the diok i> double-oided, or "ss" if it 
i~ ,ingll!-~idcd. 

5. Findlly. fini~h tht! dt!vicl! na m!! by. adding the numbl!r uf >I!Ctur~ per trae k; 
'J if il i~ a low-dl!n~ity 5.25-inch or 3.5-inch floppy, 15 if it is a high-density 
5.25-inch floppy. or IX if it i~ a high-dt!n~ily J.S-inch floppy. 

For examplt!, lo formal a dbk in tht! ~l!cond tloppy di~k drive that is to be a 
high-den~ity J.S-inch doubll!·>ided dbk,l!nler formal /dev/rfd1135dsl8. 

formal will prompl you to iml!rt tht! floppy and prt!» (Ent~r) to continue. 

Notl! thal it takt!~ time to formal a floppy di~k - typically a minute or so 
(although this may vary). 

Creating a tar archive 

96 

A tar archivl! can bt! thoughl of <1~ a ~pccial fill! thal contains other files and 
their a~~ociatt!d diii!Ctory information. To e reate a lar (tapt! archive) file on a 
tluppy disk, l!nler: 

tar cvf dcvice ft/enmne 

whel'l! dcvice is the device file corrt!~ponding tn thl! floppy dbk.-and ft/cname 
¡, thl! naml! uf thl! archivl!. (5~ "FornMtting tloppy dbb" (pagl! ':15) for infor­
malion about device files.) 
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Crtr~tin!{ a lar archivt 

tar lets you use an <1bbreviation to specify the device to use. To see the list of 
ilvailable type~. en ter: 
"" tar 

·:, • ,-._ )v~':'~,.;.[mn¡:¡wAF'I ¡~_.lp,.;.t t[ ... ¡ !bl,,ci(:::L:!~I [L..:!pllsizw¡ fi l~s . 
. ·- ·' :..:.,~ 5!r•¡'".( ~::: ... (1() T,~~, .. 

~--·.r·::..:l'=l(:ds!S 

:·! ... •¡ : ::::-~Gds!S 

r.:.~-, ·: :r:~·~Gds9 
: !- ·;-:~.:!i'lGJsq 

· :-··:·::co:J,osta 
, : ... v /: : j ¡ : F.Js t a 
:' ¡ .... '/ 1 : (': fJ 
,;._; ... ·:ftC''::71t:li 

! < 

1 H 

!u 
! r¡ 

1 B 
IR 
1 .~ 

13 

20 
20 

V.O N11 
1 (¡(} tJ11 

1200 N" 
1200 N•t 
720 Nt• 
u o N" 
lHO Nn 
IHO Nn 
o Yo-~s 

o Y~s 

Using this list, yo u c¡¡n select the size of disk you want to use. For example, to 
e reate <1 tar file on a 720K floppy disk in the second floppy disk drive, just use 
the command tar cvS filelist (where jiltdist is a list of files to create in a tar 
archive on /dcv/rfdl96ds9, separated by spaces). 

lf yo u do not ~pecify ¡¡ device, the tar archive will be created on the default de­
vice (specified in /etc/default/tar). 

lf yo u specify a filen ame instead of a device na me with the -f option, lar will 
crea te the ard1ive in your curren! directory (or the path indicated by filenam6; 
it loo k~ like a spe,ial type of file, called a tarfilr. The lar archive will be creat­
ed anct copies of all the files will be stored in it. 

Listing tar archives 

Type tar tvf det1ice and press (Enter). (det1ice is either the name of the device 
containing the floppy or tape where the archive is stored, or the name of the 
file containing the archive.) 

Extracting tar archives 

To· extract files from a tar 11rchive, type lar xvf det1ice filelist and press (En ter). 
lar looks inside the archive on det1ice (or the file of that name) and extracts 
any file il St!t!S which matches filelist. 

For infonnation about other options to tar, ~ee the tu manual page. 
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Understanding magnetic tape 

You can cnpy file~ to and from tape device~ u~ in¡.; tar, in the same way as you 
deal with floppy disks. Huwever, there Me a number uf difference~ between 
tape and floppy disk ~ystem~. Notably, nlthough ma~;netic tapes can ~tore far 
more data than a flo¡Jpy disk, they can only provide ;erial acccss to the infor­
m<~tiun. TI1at is, when reading or writing a tape you must ~tart at the begin­
ning ñnd read through each file stored on it in order until you get to the end 
- you generally cannot jump around or ~kip files. Con~equently tapes cannot 
be u~ed a~ filesystems. 

To copy files to and from a tape device you slllluld use tar, with the appropri­
ate device file (from the lbt below). You may abo need to u~e the tape com­
mand to control the tape drive directly; ~ee "Rewinding and erasing tapes" 
(thi~ page). 

There are severa! different types of tape which may be availa~le. TI1e com­
monest are: 

QIC-02 A full-sized quarter-inch tape cartridge, the fir~t QIC-02 drive 
use~ the Id ro/retO dev ice file. 

QIC-40/QIC-80 The~ ~1naller mini-cartridge unib related to the QIC-02 for­
mal art! accessed through the /dcvlftO dt!vice file. 

mini-cartridgt! Mini-cartridge tape drives are linked to the floppy disk drive 
controller and differ ~i¡.;nificantly from the QIC fa mil y of tape 
drivt!~- Notably, yuu mu~t formal mini-cartridgt! tapes before 
using them. They are accessed via tht! /dro/rctmini device. 

SCSI SCSI tape drives are controlled by a SCSI controller, like SCSI 
hard disks. They are accessed via the devices named 
/dro/StpO to /dro/Stp3 (or ldro/rStpO to /dro/r5tp3 for raw 
access). 

For further infonnaiion see the chapter on tape drivt!~ and cuntrollers in the 
HardwarP Configura/ion Guidt. 

Rewinding and erasing tapes 
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To rewind or erase a tapt!, you ~hould u~e the tape command. 

To rewind a tape, enter: 

tape rewind 

lt ¡~ a good idea to rewind the tape to tht! bt!f>innin~-t aftt!r every use, or after 
t!ncuuntering an error. 
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Usinx DOS utilitirs · 

To !!rase a tape. entt!r: 

tape erase 

lt i~ not necessnry to erase a tape befare re~.:sing it. However, you may want 
to ernse ,, tape for security reasons. 

You ohould retemion nny tapes that you use regularly, or that have been in 
storagt! nnd from which you now wish to read. 'Th..is takes up any slack in the 
cortridge ilnd red u ces the likelihood of errors. The command to retension a 
cartridge is tape reten. 

In ilddition, you should write-protect your tapes to prevent accidental erasure 
or ov..•rwriting. This is done by tuming the slot on the cartridge to the SAFE 
pooition; turn it the other way when you intend to write over or erase the 
tilpe . 

Fonnatting a DOS floppy disk 

The UNIX ~ystem provides special tools for manipulating floppy disks that are 
compatible with DOS. 

To formal a floppy disk for use with DOS, en ter: 

desforma t dcvice 

wht-re devicc b il ,pt-Ciill filt-, ils explained in "Formatting floppy disks" (pil!(t! 
'6). 

¡\[)OS lt>rlll.ll dj,¡._ t:.1111111t l>t- u><·d wilh tar: lo >h>rt' filt'> 1111 it y11u lllll>l U>l' 
tiH" opecial DOS utilitie> dt!>eribt'd in "U>ing DOS utilities.· 

Llsing DOS utilities 

Severa( special UNLX commands are provided for manipulating DOS disks 
(not to be confused with the actual DOS commands provided by Open Desk­
Mp DOS Services). They are as follows: 

dosis drirle 
prnvidt!s an Js style li~ting of the file!. >tored on driTJe, where drive 
i~ either a UNIX-style device file or the DOS drive name (A: or B:) 

dosdir driTJe 
similar to dosis, but provides a directory listirig after the style of 
the DOS pro¡,.,.am dir 
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doscp filen ame destination 
copies the file jilename to the specified destination. Yo u can copy 
files toa subdirectory on the DOS disk, if yo u specify the pat.hname 
(for example, A:\MYDIR\MYFILE.TXD. You can use doscp to copy 
files toa DOS disk from a UNIX system, orto a UNIX system from a 
DOS disk. 

Note t.hat doscp does not reCO!,'Tlize wildcards; if yo u want to copy 
more than one file u>ing wildcards, you :.hould enter the 
following: 

for file in wildcard 
do 
doscp S file destination 
done 

where wildcard is used to identify the files yo u want to copy, and 
destination b where you want tu cupy them. 

dosrm ji len ame 
deletes t.he named file. Note that you can give a pathname, if the 
file is in a subdirectory on the DOS disk. 

DOS filenames are different from UNIX filenames. The following rules apply: 

case All DOS filenames dre uppercase. UNIX files are converted to 
uppercase when they are copied to DOS, but DOS file> remain in 
upperca>e when they are copied to a UNIX :.ystem. (DOS is not 
case :.en:.itive). 

pdths rdths are :.eparated by i1 hitcksld:.h {\), rather than a slash {/). 

ltmgth DOS file names are limited to eight characters (citlled the file na me) 
followed by a period, followed by three characters (called the 
extension). UNIX files wit.h names which are too long lose the 
trailing letters. 

links DOS does not recoh'Tlize links. lf you use doscp to copy a link to a 
DOS disk, a complete copy of the file is made. So, if yo u ha ve two 
links to the same ti le called fi/~1 itnd fi/~2. and copy them both to 
the same DOS disk, the result will he two identical copies of the 
file, named FILE1 and FILE2. 

You should write-protect your back-up floppy disks to prevent accidental 
erasut1! or overwriting. On 5.25-inch floppies, cover the square notch on the 
side of the disk with the supplied write-protect sticker. On 3.5-inch floppies, 
slide the write-protect tab closed. 

Usr.'T's Cuide 

Ch 

Ce 

Im 

De ti 



;py 
1m e 

JPY 
m a 

opy 
the 

and 

· the 

.. o 
in in 

not 

1me) 
the 

, the 

. to a 
· two 
th to 
f the 

en tal 
n the 
•pies, 

Grlide 

......... _ 

C!wptcr 12 

Controlling the zvork environment 

Tht> prugrilrm Y"ll run defin~ your work environment. The UNIX ~y3tem is 
~xtremely cu>tomizable; you can add and remove programs to mctke your 
work e.1sier, you can change the priority of jobs (programs that are runnin¡.:), 
«nd you can >el up the UNIX sysytem so that specific progra~m run and their 
required variable> are loaded whenever you start a new UNIX session. 

Improving perfonnance 

The UNIX >y>tem is multitasking; many programs may be running simultane· 
llu>ly. You can make the UNIX system operate more efficiently by changin.~ 
th~ priority the UNIX system assigns to individual programs, running long 
programs in the back¡.;round, and removing programs that are not doing what 
you expect. But first, before you can do any of these tasks, you need to know 
what prngrams are running. 

Detennining which programs are nmning 

To find out what programs you are running, enter ps (process status). This 
will display information about your current programs, in columns for I'ID 
(Process ID; see below), 1n' (the terminal on which the command is running), 
TIME (elapsed time) and COMMAND (the name of the program). 

To find out all the programs running on the system that you are authorized to 
see, enter ps -ef 1 more. This shows all the programs that are running, rather 
thiln just your own. lt also provides infonnation about the PID of the 
progr<~m's parent, the UID (identity) of its owner, and the current state of the 
progr<~m. 

'· _, 
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Ampng thl:! prngram~ thñt Ml' running, you will >l'l' ps and more. Wlwn you 
entl:!rl:!\.1 ps ·ef 1 more, you created two new proccsscs. (A "prnCl'»" io a pro­
gram that b loadi!d and b run ng.) 

Running programs in th.e background 

You can runa non-interactive program "in th~ background" (so that while it 
executE's, yo u can get on with something elst-) by u'ing the " & "notation. For 
example, to run sort in the background, en ter: 

' sort tila > sorte4 ' 
_ lúO 

The numbl:!r that appears befo re the prnmpt is the Proce~> ID (riD) of thl:! sort 
cnmmand. lf ynu want tn stop the prOCI:!SS t>dorl:! it complt!tes, ynu will need 
tn use this numt>l:!r. 

lt is not appropriate to run.intl:!ractive comrnands such as vi in this way. 

Continuing programs after logging off 

To runa background program that will continul:! after yo u log off, en ter: 

nohup prograrn_narne & 

nohup means "no hang-up". A program started in this way will continue until 
it finishes and will not be aborted by yuur UNIX >l:!>sion's end. 

Fnr example, if you are about to print a very long file using the text formatter 
nroff, but need to log out in order to go and do ~omething else, yo u can en ter: 

nohup nroff myfile > formatted 
exit 

nroff runs in the background and does not stop whl:!n you log off. Any error 
output from the program will be saved in a file called nohup.out. 

Managing demanding background jobs 

102 

To reduce the demands a program makes on the UNIX system, use the nice 
command. For example: 

nice -20 find /-rume something -print > outfile & 

find runs in the background, sending its output to outfile. By using nice with a 
value of Mzo• to run it, you make the UNIX system spend less time attending 
to find than to any other programs running at the same time. 

nice needs a number to tell it how Mnice" to be to other users. (A Mnice" pro­
gram is one that does not take over the system.) The number is between 1 and 
20; a small value is less Mnice" than a large value. 
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lmproving performance 

A L1emélnding [liKkgrnund process (such as a compiler or text formatter) can 
slnw down the whole >y~tem. You can make life easier by reducing the 
élmount 11f timte thte UNIX >Y~t~em ~pends on that program. lt will take longer 
to run, but willnot >low down your other ta~ks. 

Stoppirzg nmaway processcs 

• 

lf you have >t.lrted él process rurming in the backgroWld ilnd need to halt it 
b~efore it tini,h~e~. yo u Cñn u>e the kill commélnd. For example: 

kill-15 2360 

kili >t'llLb ,¡ :<ignnl tn the tMget prncess. A signill is a spt>eial message with om! 
ot >everéll pr~e-defined véllute>. The first number (c1fter the •- ·¡ identifies the 
>i).,'llill to >end; ,¡_1.,'1lill 15 is il commilnd to terminilte. The ,econd number is the 
!'ID (prnce» ID number) of the proce>s to which to ,end the Si).;nal . 

You can nbtilin the I'ID of él process using the ps command; Set! "Detennining 
which prn¡.;ril1m Me ruruling" (p.1ge 101). lf you k.now the name of the pro­
grilm yo u wélnt to stop, yo u ciln use the following command to find its P. ID: 

ps -u login_nmnc 1 grep program_nanu~ 1 grep ·V grep 

wher~e login_,,,,c i> ynur login name (truncilted to seven chMilcters), and __ 
progrnm_•wmc i~ the nélme of the progrilm to find. The !'ID is the number in 
the ~t-'t:Pnd rnlurnn. 

lf kill-15 fail~ to hillt ñ prngrilm that ;, out of contrnl, try kili ·9 in,teñd. This 
¡, more et~ctive, but doe> not giv~e th~e program a thance to ciiJ>e any file~ it 
may be wmking on when it reteive' the >i).,'llill. 

Yo u Cilnnot kili proce~ses belonging to another user or to the system (unless 
Y"u are the root, or >u per·u>er). 

Running command sequences 

You can run a >equence of more th<m one comffiilnd from a single command 
Iine. To send severa! commands, one after another, separate each of them 
with a semi<olon; for exélmple: 

ls > list; vi list; sort list 

This command sequence creates a list of files in a file called list, runs the vi 
editor on the li3t, then sorts it. (Note that you cannot run vi on the data in a. 
pipe.) 

[f yo u want to repeat thi~ sequence of comma~ds, you ca~ ~rite them ~a _fil~: 
then make the file execute as a command. Th1s type of f1le 1s called a scnpt 
ora "shell script." 
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12. Controlling tht work rnvironmf'llt 

For example, to put the preceding command ~equence intn a file cillled my$­
cript that can be u~ed a~ a conunand: 

echo 'ls > list; vi list; sort list' > myscript 
chmod +x myscript 

Now, when you enter myscript (or the name you gave to the file), the com­
mands will !:le executed one alter another. 

:\lote thilt any file uf commands you crea te mu:,t havt- il' attributes set to "exe­
cutable" before ynu can run it by typiog its name. Otht-rwbe, you wdl >~e a 
me~:,age lik~ thi~: Set 

For infonnation on attribut~s. see "Ch<~nging acce~s pennb:,ion~" (p<~ge M). 

A~ an alternative, you can e reate a short file containing a lbt uf cornm¡¡nch; fpr 
ex<~ m pie: 

Is > list 
vi list 
sort list • 

that will be carried out in the ~ame arder when the file is executed. 

Running scripts with parameters 
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You can make a file of commands run with ditrerent parameters ~pecified on 
the comm¡¡nd line by using paramettr Sllbstitution. This fea tu re lets yo u run a 
script u~ing different data file~ or options for the programs listed in it. For 
example, suppose you change your file toread like this: 

ls > Sl 
vi Sl 
sort Sl 

Sl refers to the variable called "1". lñis variable is replaced with the first 
para meter specified on the command line. So if yuu en ter: 

myscript myfile 

the word Mmyfile" is substituted for all occurrences of 51 in myscript as it is 
executed. 

lf you want to pass more than one parameter, yo u can use the variables 51, 52, 
$3, ... to represent the first, second, third (and subsequent) parameters 
specified on the command lille. 
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lf Yl'U want to write a script where all the parameters, however many there 
are, are pn~~ed to a program, u>e the variable S•. Fur example, a script con· 
tilining the fulluwin¡.;: 

file S • 

will run file"" <•very item specified on the command fine, whereas: 

file $2 $3 

will only run file c111 the >ecund nnd third pnrnmeters. 

Setting variables 

A vMiJble is a l,lht-1 the UNIX sy~tem u~es to nder ll> sPme v,ui.tble qu.tntity it 
ne~·th tt1 tri1lk. E.~rh ,·.triJble f1¡¡, a 11nmc and a m/ u~, th.lt is stored in the vari· 
a ld e. · 
UNIX vnriahiPs Me knt1wn wllectively ,,, the mt'ironmcnt. Many proh'Tams 
use vMinhle, to store informntion tempurnrily. 

Tu find out whilt v.tri,1hles are curren ti y set, enter: 

env 

Yo u will see ¡¡ long li~t uf infurrnation, luoking something like this: 
. ,!' ,. : l 

1 1 .', ; ' ; ~. - .' 1 '. ' : : : • : ' ' • .: 

.... 

V:.;¡¡ =-1.. '1 · i 11 / J 1 

i'/•.i'f: ·/i•:!l:/u .. l/!otll /:r/· i1.!l 1·· ··/1·~11: .fu~·.t/~:r••/Lln:/u/AJmin/~;~-~ Lpcs 

The na me on the left of an equals sih"'l is that of a variable; the information on 
the right is the value associated with the variable. For example, LANG is a 
variable na me, and english_us.ascii is ib value. 

Toseta new variable, en ter: 

myvuiable=t7a/ue 

where t~alue is whatever you wish myvariable to equal. (lf you are using 
the e shell instead of the Bourne or Kom shells, you will need to enter 
setenv myvariable t1alue instead.) 

lf you want to make myvariable accessible to all programs you run, follow it 
with the command export myvariable. (This is not necessary in the e shell.) 
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For ~xampl~. ~uppo~t' you wnnt to mak~ the ~hell load nnd run programs 
stored in a dirt'Ctory called lu!myprogs/bin. When you enter the name uf a pro· 
gr.1m, the ~hell luok!> for it in thuse directories that are lbted, ~eparated by 
colons, in the vnriable cnlloed PATH. To add !u!myprogs/bin to yt)ur PATH vari· 
able. enter: 

PATH=SPATH:/ulmyprogslbin 

TI1is ·<>plaCl'S the current value of PATH with ibelf, followed by 
:Julmyprogslbin. 

To make this .wnilable tp .111 pro¡.;rams y••u run in the remilinder of thi~ UNIX 
,~,,ion, en ter: 

export PATH 

Removing variables 

Tn remove a variilbl~. enter: 

unset variable 

where variable i!> the nilme of the item to remuve. (In the C shell, enter setenv 
variable'"' to rem11ve variable). 

Referring to variables 

' 

Ch 

You can refer to the wntenb of n v,¡riable within t•n~ uf your scripts. Todo so, 'le¡ 
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imert the llillllt' ot the variitble. prt'Ct't'l.1ed hy it "f." >ymbol. The value uf the 
variable will then bt' ~ub~tituted. For ex.lmpl~. to >ave your curroent directory 
in a vnriable. crt'nlt' n filt' containing the following: 

current='pwd' 

This cunun,md il!>!>ign!> tht' uutput from running pwd tu tht! vnriable current 
when yo u run it. 

lf yo u cd to anotht'r dirt!Ctory, you can return tu thb une by typing: 

cd Scurrent 

from wherever you are. 

For example, the v;.rinblc SHOME contains the path tn your home directory. 
Suppose you want to find files lucated in une oí your subdirectories. You can 
use ét script like this: 

find 5HOME -name 51-print 

Suppusin~ the script is called whrrris, and you want to find a file called 
nw.dacumrnt, yuu would en ter whereis new.document. whereis, will only 
search tho!>e dirt'Ctorit!s that are lucated within your homl:! dirt'Ctory. 
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Setting up mvironmmt variables 

lf you give this script to ~ friend, it will do the same for that user- searching 
only the files below that person's home directory - because the value of 
SHOME is unique te:> ~;ach u>er. 

Changing your password 

To change your pas>word from the UNIX command-line, enter passwd. 

passwd will ask you to type in your old password befare you select a new 
one. lf yo u choose to select a password of your own, passwd will ask you to 
en ter it twice, and will make sure that it is nota word that is easy to guess. !f 
you do not choo>e a pa"word, passwd will generate a suitable password for 
yo u. 

Yo u should take care not to write your password down anywhere, not to tell it 
to anyone. and to choose one that is difficult to guess (avoid na mes, places, or 
telephune numbers). Fur further information about choosing a password, 
please see the Open Desktop Systtm Administrator's Cuide or the passwd man· 
ualpage. : .. 
Note that if you forget your password you will not be able to log on again. ·' 
Yo u will ha veto ask your system administrator for help. 

so. Setting up environment variables 
the 
1 f"V lt is pos~ible to ~et environment variables automatically when you log on. 

ent 

lry. 
;an 

lled 
Jnl) 

:u id e 

Whenever you log on, your ~hell looks for a special login command file (or 
startup file) called either .projilt or .login and executes any commands it finds 
in it. 

To find your login command file, enter: 

la-a 
Tñere may be more than one file in the listing. lf you are using the e shell, you 
nead ID edit .login. !f yo u use the Kom shell or the Boume shell you must edit 
.profile. 

To add a new variable to your startup file, simply edit the file and insert two 
fines like: 

my_VcH idb!~:~;~V+lll 

EXPt1RT •Y."Midbl~ 

(Note that this does not apply to the e shell.) This will set the value of 
my_variable to "Seven" and t:cport it so that sub-shells can make useof it. (An 
unexported variable is only available to the shell within which it is defined.) 
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12. Controlling tlzl' work cnvtromrzcnt 

A sub-:.hell is a :.h~ll run from within anoth~r sh~ll. For example, when you 
~xecute another cornrnand frorn within the vi editor, it is running in a sub­
shell. For more inform~tion un :.hells, see ··ehangin¡.; your shell" (thi:. page). 

Changing your shell 
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lt '"" w.111t t11 ch."'.t.:"' Y""' <it-l~ult :.lwll (tlw <ll1te Y"ll u>e wh~n vou :.t.ut 
worl..), Y'"' :.l11>uld ~,k '""' >V>tt•rn ~dmini:.trator.' lnforrnatilln 01; how tu 
change tlw def.wlt >lwll i> f""vidl!d in tll~ S~>l<'lll .~dlnlltblr.ttar·; Gtlid<'. 

Th~ >ht•ll i> thl' pr11gr.lln tlldt 111~ UNIX w'tem u:.e' to Ct>nHnu<lic~t" with you, 
th~ u't>r. Th~ >hell re~d> your in:.trudion:. ,111d carri~> thern out, lucating and 
running pn>gram::. ~nd int~rpr~ting >cripts. (lt i:. called th~ :.h~ll lw-:au:.e it 
put:. a :.h~ll on>und tht> ct>rt> t>l the l-'NIX :.y>h.:m, n1<1king it ~<1:.ier to work 
with.) 

1l1e following ,ht>lb M~ avoil.1bl~: 

Kurn >ht>ll Th~ :.h~ll of choice, it providt>> facilities fur recalling ;~nd 
~diting conHmnds you have airead y typ~d in, and fur con­
troling background programs. 

e shell 

seo shell 

The, >rigin~l UNIX :.ht>ll, it prt>dott>> th~ Korn >ht>ll and offers 
f~w~r facilitit>::.. 

Thi> sh~ll has a e-Iikl:! :.yntax with basic command rt>call 
faciliti~::.. lt is incompatibl~ with the Korn and Bourn~ 
:.he lis. 

1l1is ;, a ml:!nu based shell. d~signt!d to help inexperiencl:!d 
users ma:.ter the complexitll:!S of the UNIX :.ystem without 
recourse to the other, cummand-line shells. 

Remember, if you requ~st a change of :.h~ll. you must move any environment 
vMiable::. you have s~t up into the appropriate file in ord~r for them to be set 
when you start a UNIX session. The files to check are .cshrc and .login for the e 
shell, .profile for the 13oume :.hell, or .kshrc and .profile for the Kom shell. 

See "Where to fmd more information" (page xviii) for sources of more infor­

mation about shells. 
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Chapter 13 

Editing files 

The UNIX system includes severa( editors, each optinúzed for specific needs: 

vi 

ed 

sed 

This visual editor is used for interactively writing and editing files 
. of text. vi is the editor yo u will use most in the UNIX window. lt 
resembles the Desktop editor to sorne extent, but provides no 
menus or help. (There is a variant of vi callee! vedit that is set up 
for novices, anda variant called ex that behaves like ed, below.) .:;; 

The original UNIX line editor, ed is line-orimted: it can only edil a 
line at a time. ed is used within shell scripts, and when it is impos­

. sible to configure a terminal properly. 

The stream editor, sed reads its input file, carries out a sequence of 
commands, and writes the result to its output file. sed cannot b~ 
used interactively. 

The UNIX system also provides a variety of tools for formatting, spell­
checking and processing text. See Chapter 10 (page 81) for information on 
sorne of the programs available. 

Using ui' 

vi is the standard UNIX tool for editing text. lt diHers from the Desktop editors 
in that, instead of being controlled through menus, it is conb'olled exclusive( y 
by commands you type into it. 

Because it is designed to read commands from a variety of tenninals, vi has 
two modes: insertion mode and command mode. ll you are new to vi, you may 
find this confusing at first. Try to remember this simple rule: you cannot issue 
commands when in insertion mode (except for the command to switch to 
.command mode), and you cannot en ter text while in command mode. 
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Starting vi 

To start editing a file, en ter: 

vi Jiknllmll 

lf the file airead y exists, vi will read it in. lf it does not exist, vi will crea te it. 

When you start vi, you are in command mode. vi has two modes; command En 
mode, and insertion mode. In command mode you can issue commands to vi 
and move around your document. In insertion mode, you can only enter text. 

Stopping vi 

To leave vi you must switch to ..:ommand mode, if you are not already in it. 
You can enter command mode by pressing (Ese}. The terminal beeps or 
flashes at you if you are airead y in command mode and press (Ese). 

There are severa( ways to lea ve vi. Here are the most common: 

ZZ Save the current file and exit. Uust type a capital • Z • twice.) 
This command will not work if the current file is write-only, or 
you are attempting to edit more than one file. (This command is 

:w 

equivalent to :w :q or :wq.) · 

Save the current file (w is short for write file). Do not exit This 
command will fail if the file is writ~nly. Yo u can save under a 
different name by adding a filename: for example, :w newfile 
saves the current file as newfile. (Note that the colon(:) tells vi to 
read everything you type until the next (Enter) as a single com· 
mand.) 

:q Quit vi. This command will fail if the file has changed since the 
last time you saved it. (lf you really want to quit without sav­
ing, enter command mode and type :ql. Tiús causes vi to quit 
without saving any changes you have made to the current file.) 

:!cmd Execute the program cmd, then retum to vi. The corrunand :!sh 
is not the same as exi ting vi; vi is still running, and when yo u 
exit the shell (by typing exit or (Ctri}D) you will retum to vi. 

What to do if you encounter trouble 

110 

First press (Ese) twice. lf a corrunand is in progress, the (Ese} key cancels it. lf 
you are in insertion mode, the (Ese) key puts you back into command mode. lf 
your terminal beeps or flashes when you press (Ese}, it means you are now in 
command mode. 
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Using ui 

lf the UNIX window is unreadable, press (Ctrl)l in command mode. vi then 
redraws (refreshes) tr~ window. 

lf you still cannot read the UNIX window, either your te.! is set up 
incorrectly or you are editing a non-text file. Type :q! to exit without saving 
the current file. · 

Entering text 

To type text into a file, you must switch from command mode to insertion 
mode. 

To enter imertion mode, press i (for insert). 

To leave insertion mode, press (Ese). The terminal will beep or flash if you 
press (Ese) again. 

lf you are not su re which mode you are in, press (Ese) until the terminal beeps 
or flashes. Yo u will then be in command mode . 

When you are in insertion mode, anything you type is entered into the docu­
ment ata position immediately behind the cursor. lf you make a typing mis· 
take, you can use the (Bksp) key to backspace over the error. When you have·-= 
finished inserting text, press (Ese) to retum to command mode. · -· 

Moving around inside the file 

Yo u must be in command mode befare you can move the cursor around the 
file. lf you are not already in command mode, you can enter it by pressing 
(Ese). 

To move a single character width in any direction, use the arrow keys on your 
keyboard. (The keyboard keys u h ·.u j ·,u k·, and •¡· also move the cursor.) 

You can move around in various units: 

word 

start/end 

sentence 

paragraph 

To move forward or backward a word ata time, press the • w • 
(word forward) or u b • (backward) key. 

To move to the start of a line or the end of a line, press the • · • 
(start) or • $ • (end) key. 

To move forward or backward a sentence at a time, press the 
•) • (next sentence) or • ( • (previous sentence) key. 

To move forward or backward by a paragraph, press the • 1 • 
(previous paragraph) or •) • (next paragraph) key. 
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window To move forward or backward by a window full of text, press 
the (Ctrl)f (forward) or (Ctri)B (backward) key or the (PgDn) or 
(PrevPg) key. 

line number • G • (goto). G without a number takes you to the.last line in the 
file. lf you en ter lG yo u will go to the start of the file. 

To see your current line number, press (Ctri)G. A status line will appear at the 
bottom of the UNIX window, telling you the name of the file, whether it has 
been modified, your current line number, the number of lines in the file, and 
your posi tion in the file as a percentage of the length of the file. 

To make any of these commands repeat, entera number (the number of times 
you wish the command to repeat), then the command. For example, to move 
forward five words, en ter 5w. 

Deleting text 

You must be in command inode befo re yo u can delete or change text. 

To delete text, use the d command followed by the unit of text to delete. 
Options are: 

' 

·Re 

In: 

di delete letter (or type x-a shortcut) M 

112 

dw delete word 

dd delete line 

To delete severa! units of text at a time, enter the number of units to delete, 
followed by the appropriate command. For example, to delete five words, 
type 5dw. 

To delete a range of lines, en ter a command in the form: 

:X,!fd 

where x and !f are the fir.;t and last line numbers in the range to be deleted. For 
example, to delete lines seven through seventeen inclusive, use the command: 

:7,17d 
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Using vi 

Replacing text 

To replace a single letter with another letter, position the cursor over the :etter 
and type the r command, followed by the replacement letter. 

To re placean unlimited amount of text on the currerlt line with new text, posi· 
tion the cursor over the first letter and type R. You are now in replace mode. 
This corresponds to insertion mode, but characters you type will replace the 
previously existing text. Yo u can retum to command mode by typing (Ese). 

Inserting text 

To insert text at the start of a line, regardless of where the cursor is within the 
line, type the 1 command. 

To add text to a line, type the a command. This puts you into insertion mode, 
but text is added after the current cursor position. 

To add text to the end of a line, regardless of where the cursor is in the line, 
use the A command. 

Modifying text 

To change the case of text (from uppercase to lowercase or vice versa), use the 
- command. Place the cursor over the text to change and press • • • once for 
each character. (The cursor advances by one character each time you issue this 
command.) . 

To swap two characters, position the cursor over the left character and type 
xp. The two characters will be transposed. 

To open up a line below the line the cursor is on, type the o command. 

To op_en up a line above the line the cursor is on, type the O command. 

To join together two lines, type the comrnand J. The line below the cursor will 
be joined onto the end of the line the cursor is on. 

To undo the last command, type the comrnand u. The re~ult of your last com· 
mand will be undone. 

To undo all changes to the current line since you last moved the cursor to it, 
type the command U. · 
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Cutting and pasting text using 1mffers 

A buffer is where vi temporarily stores text. vi has twenty-six buffers, named 
"a" through "z ". 

To cory a line of text into a buffer, type the command 

"buffer _nameyy 

(the yy command is short for yank). To copy severa! lines, precede the com­
mand with the number of lines yo u wish to copy; for example, to copy fifteen 
lines into buffer "a ·, type "a 15yy. 

To delete a line of text, saving it in a buffer, use the command dd instead of yy. 

To paste the contents of a buffer into the text immediately above the cursor, 
type the command "buffer _nameP. For example, to paste the contents of 
buffer "g • into your file above the cursor, type "gP. The paste command p 
(lowercase" p ")pastes the buffer in below the current line instead. 

Yo u can cut or copy a region of text of any size with the marki!T facility. Place a 
marker in the text at the beginning of the region yo u want to move, by typing 
m followed by a letter ("a" through • z "). This inserts an invisible marker at 
your current position. Now move to the end of the region. To copy the text 
between the cursor position and the mark into buffer • a·, type "ay' a. To move 
the text between the marker and the current cursor position into buffer • a·. 
type "ad' a. 

The command is built up as follows. First, specify that you are gcing to use a 
buffer by typing "a (for buffer • a"; you can use any other buffer you like). 
Second, specify whether you are going to cut text (" d • for delete) or copy text 
("y· for yank) into the buffer. Th..ird, use the 'markercommand to cut or copy 
the text between the current cursor position and the named marker. (' marker 

Sub. 

means •go to marker" and marker stands for the mark you placed in the text. Con 

Searching for text 
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You can search for text if yo u are in command mode. To search forward, type 
lte:rt, where te:rt is the text yo u want to find. lf you find it, yo u can repeat the 
seardl for the next occurrence of the text by typing • 1 • or • n •. 

To search backward, type ·? • instead of • 1 •. 
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Usingvi 

vi searches for text using wildcards, as does grep. The foUowing wildcards 
are used: 

• 

S 

[ .. ] 

\ 

Substituting text, 

(period) matches any single character except a newline. For 
example, /g .. d mate hes "good" but not "god". 

(asterisk) matches one or more instances of the last character 
specified. For example, /f• matches any number of f's, while /.• 
matches any number of any character. 

(caret) mate hes the start of a line 

(do llar) mate hes the end of a line 

matches a set of characters. Any of the characters within the 
square brackets will be recognized. 

(backslasñ) takes away the special meaning of the character to 
the right of the backslash. For example, .• matches any number 
of any character, but \ • matches a single asterisk. 

To substitute one sequence of characters for another on the curren! line, use 
the :s/oldlnewl command, where old is· the sequence to find, and rrew is the: 
sequence that replaces it. 

To substitute all occurrences of a sequence of characters within a file, type: 

:gloldlsllnewlg 

You can search for wildcards, but should replace them with a string of ordi­
nary text. For example, to search for any word beginning with "cent" (such as 
center, centered, or central) and replace it with "middle" instead, type: 

:glcent.• \ /s//middle/g 

e onfiguring vi 

vi has a number of interna! variables that can be configure<! with the 
:set fllll'fl- command, where Tia mame is the name of the variable to change. 

To examine the state of vi's settings, go to command mode and type :set all. 
You will see a list of settings. 

lf a variable name starts with "no·, it is not set (that is, not switched on). You 
can set it by typing set t~amame. lf a variable name does not start with "no", 
and is not followed by a number, it is set. For example, if you want to make vi 
ignore wildcards, you must switch off the variable magic. To do this, type 
set nomagic. lf the variable name is followed by a number, you can change its 
value by typing set t~amame=t~alue, where t~alue is the new setting you want 
it to ha ve. 
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13. EdiJing ftlts 

To make vi automatically begin a new line before you reach the right side of 
the UNIX window, type :set wrapmargin=lS. This makes vi "wrap• the first 
word you begin to type that is less than fifteen characters from the right side 
of the window. (If you have used other word processors, this·feature may be 
familiar to you as •word wrap.") 

A complete list 0f the interna! vi variables and their meanings is included in 
the vi manual page. 

Summary of vi commands 
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The following tables contain all the basic vi commands and variables. Com­
plex commands are omitted; see the vi manual page fer details. 

Tabla 13-1 Entering vi 

Typing this: 

vi file 
vi +n file 
vi +file 
vi +lpattem file 
vi -r file 

does this: 

starts at line ene 
starts at line n 
starts at last line 
starts at pattem 
recovers file after a system crash 

Tabla 13-2 Cursor movement (command mode) 

Pressing this key: 

h 
1 
(Space) 
w 
b 
k 
i 
(En ter) 
) 
( 

1 
( 
(Ctrt)U 
(Ctri)D 
(Ctrl}F 
(Ctrl)B 

does this: 

moves ene space left 
moves one space right 
moves ene space right 
moves ene word right 
moves ene werd left 
moves ene line up 
moves ene line dewn 
moves ene line dewn 
moves to end of sentence 
moves to beginning ef sentence 
moves to beginning ef paragraph 
moves to end of paragraph 
scrolls up half a window 
scroUs down half a window 
scroUs dewn one whole window . 
scrells up one whole window 
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Tabla 13-3 lnsarting taxi (comrnand moda, antara lnsartlon modt) 

Pressing this key: 

I 
a 
A 
o 
o 
r 
R 

starts insertion: 

befo re the cursor 
befo re first character on the line 
a fter the cursor 
after last character on the line 
on next line down 
on the line above 
on current character, replaces one character only 
on current character, replaces until (Ese) 

Tabla 13-4 Delete commands (command moda) 

Command 

dw 
dO 
d$ 
3dw 
dd 
5dd 
X 

5x 

Function 

deletes a word 
deletes to beginning of line 
deletes to end of line 
deletes three words 
deletes the current line 
deletes five lines 
deletes a character 
deletes five characters 

Table 13-5 Changa commands (command moda, enters insertion moda) 

- Command 

cw 
3cw 
ce 
Se e 

Function 

changes one word 
changes three words 
changes current line 
changes fi ve lines 

--, 

Using vi 

11; 



13. f.diting files 
. "'":.-·-

118 

Tabla 13~ Saarc:h commands (command moda) 

Command Function Example 

/and finds the next occurrence of and and, stand, grand 
?and finds the previous occurrence of and, stand, grand 

and 
/lhe finds next line that starts with The l11e, l11en, lllere 
/[bB]oxl finds the next occurrence of box or 

Box 
n repeats the most recent search, in 

the same direction 

Tabla 13·7 Saarc:h and raplaca commands (command moda) 

Command 

:s/pear/peach/g 

: l,$s/fil e/di re e tory 

:g/one/sl/1/g 

Result 

all pears beco me peach on 
the current line 
replaces first instance of 
file on each line with 
directory from line 1 to the 
end 
replaces every occurrence -
of one with 1 

Example 

pear beco mes peach if 
present on the current line 
filename beco mes 
directoryname 

one beco mes 1, oneself 
becomes 1self someone 
beco mes some1 

Tabla 13-i Pattam matching: special charactars (regular axprassions) 

This character: 

$ 

[ ... ) 

Matches: 

beginning of a line 
end of a line 
any single character 
a set of characters (represented by " ... " ; the range can 
either be specified, like [abe) ora range like [a·b]) 
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Tabla 13·9 Leaving vi (command moda) 

Command 

:w 
:x 
:wq 
:q! 
:!command 
:sh 
!!comrnand 
:e file 

Result 

writes out the file 
writes out the file, quits vi 
writes out the file, quits vi (like :w :q) 
quits vi without saving changes 
executes UNIX command 
s ta rts a new shell 
executes command and places output on curren! line 
edits.fi/e (save curren! file with :w first) 

Tabla 13·10 Options (:set option) 

This option: 

aii 
tenn type 
ignorecase 
list 
number 
report 

terse 
wam 

magic 

wrapscan 

mesg 

does this: 

lists all options 
sets terminal to type 
ignores case in searches (on or off) 
displays (Tab} and end·of·line characters (on or off) 
displays line numbers (on or off) 
prints number of lines changed by a line-orient!!(l 
command 
shortens error messages (on or off) 
tums off "no write" warning befare escape (on or off) 

•· 
allows inclusion of special characters in search pattems 
without a preceding backslash (on or off) 
prevents searches from wrapping around the end or 
beginning of a file (on or off) 
permits display of messages sent to your termi.rÍal with 
the write command (on or off) 
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Using ed 

ed is a line editor; it edits a single line ata time. lt makes no" use of the termi-
nal, and the cursor movement keys associated with vi ha ve no effect. 1 

lnsteaC: of showing you a window of text, ed relies on Iine addresses. A line 
address is the number of a line in a file, to which a command is applied. Com-
mands in ed may all ha ve zero, one- or two-line addresses. (In the latter case, 
the two addresses correspond to a range of lines within which the comm.and 
is carried out.) 

Starting ed 

From tlíe shell prompt. type ed filen ame, where ftlename is the file to edit. ed 
starts, then displays the number of lines it has read fromjilename. You are in 
command mode. 

Leaving ed 

ed uses vi-l, ,e commands (of the type prefixed by a colon(:)). (vi is descended n 
from ed.) To quit ed, use most of the vi commands except ZZ. Commands are 
not prefixed with a colon. For more information, see "Stopping vi" (page 110) 
or the ed manual page. 

Reading a file 
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To see the contents of your file, use the 1 (list) command. list requires line 
addresses. lf no addresses are given, ed just displays the current line. 

To see lines one to ten of a file, type: 

1,101 

The first digit is the sta~t address, and the second digit is the stop address ior 
the command 1 (list). ed displays everything from the start address to the stop 
address. 

To refer to the current line, use"." (a period); this is the address of the current 
line. 

To refer to the last line of the file, type • $ •. 

Yo u can use relativt addresses; for example, S·S means the fifth line befare the 
last line of the file, while .+2 means the second line after the curren! line. 
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Using ed · 

For convenience, a comma (,) stands for the address pair 1,S (that is, the entire 
file), while a semi colon (;) stands for the address pair .,$ (current line to end of 
file). For example, to list the en tire file, type ,1. 

Editing text 

There are severa! commands for editing text in ed: 

e Change text: this command uses an address. The specified lines 
;ue deleted, then whatever you type replaces them. When you 
ha ve fini;hed entering text, press (Ctri)D to return to command 
mode. 

d 

lnsert text: this command uses an address. Whatever yo u type is 
inserted befare the specified line; press (Ctrl)D to stop inserting 
text. 

Delete text: this command uses an address. The lines you 
specify are deleted. 

s/ old/new Re place text: this command searches each addressed line for o/d, 
and the first occurrence is replaced with new. o id can be a wild· 
card, as with vi. 

lf yo u supply a range of addresses to this command, each line· in 
the range is searched and the first instance of old on each line is 
replaced with new. · 

ed supports most of the same wildcards as vi. For full details, see the ed 
manual page. 
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Using sed 

sed is a stream editor: it cannot be used interactively like vi or ed. Commands 
to sed are entered in a script file. sed reads a line of input, executes all the 
applicable commands in its script, and writes the result to its output. lt 
repeats this cycle until there is no more input. 

Running sed 
'------------------------------------------------

To start sed, use the following command: 

sed -f script_name < input> output 

where script_name is the na me of a file containing a script of instructions, and 
input and output are the input and output files. 

sed will execute the script until there is no more input. lt will then exit. 

lf you want sed to execute a short command on the contents of a file, you can 
en ter the commands on the command line using the -e option: 

sed -e 'sed commands' input> output 

sed commands 

722 

sed commands are similar to those of ed. However, sed does not allow rela­
tive line addresses, because sed never backs up; it reads through the input file 
just once, from start to finish. 

For a full description of the sed commands, see the sed manual page. 
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Getting started with DOS 

In al! important respects, using Open Desktop DOS Services is just like using 
DOS on a stand-alone persono! computer. With Open Desktop, you con: 

• use al! common DOS commands. 

• instoll and run off-the-shelf DOS applications. 

• use your computer hardware (diskette drives and printers, for example) in'·" 
standard DOS ways. 

In addition, with DOS Services, you con: 

• run severa! DOS applicotions in seporote DOS environments simultoneously 
and switch between any of the DOS and UNIX windows. 

• take advontage of the security capobilities of the UNIX system, including 
possword protection for the whole system and protection for specified DOS 
directories, doto files, ond programs. 

• access UNIX doto files ond programs, including files within a network 
environment. 

lh.is is possible because DOS Services creates a virtual personal·comput" (also 
called a virtual PC or virtual machine) for yo u whenever you run DOS. 13ecause 
DOS Services virtual computers use the virtual 8086 mode of your 80386 or 
80486 processor, you can run DOS commonds and applications under DOS 
Services only if they ore compotible with the lntel 8086 processor. DOS Ser­
vices does not support DOS opplications that require the protected mode 
availoble on 80286, 80386, and 80486 processors. 
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14. Getting started with DOS 

Beginning a DOS session 

You can enter the DOS environment from the Desktop in one of three ways. 
You can: 

l. Double-click on the DOS icon from the Desktop. (The DOS icon is located 
· in the Accessories window, which can be opened by double-clicking on 

the Accessories icon.) 

-or-

2. Double-click on the UNIX icon to open a UNIX window, and then type dos 
at the UNIX prompt. 

-or-

3. Double-click on an icon that represents a DOS program (an executable DOS 
file). 

lf you use either method 1 or method 2, the DOS window opens with the the 
standard DOS prompt displayed: 

e: 

lf you use method 3, the DOS window opens with the the selected program 
already running. For example, double-clicking on the Lotus 1-2-3 icon causes 
Lo tus 1-2-3 to run without first displaying a e: prompt. 

The e: prompt that yo u see after invoking DOS with either of the first two 
methods tells you that you are using DOS drive C: (the fixed disk). You can 
now use your computer as yo u would use a standard computer running DOS. 

See "Controlling the DOS window" (page 146) for more about the DOS 
window. 

Ending a DOS session 
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To end a DOS session and return to the Desktop, type (at your DOS prompt): 

C: qa1t 

Or, if you are running a DOS executable file (such as Lo tus 1-2-3), simply exit 
the program The Desktop reappears, and you can continue to use Open 
Desktop. 
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Using DOS commands and applications · 

Using DOS commands and applications 
All common DOS commands work as they do on a conventional, stand-alone 
DOS computer. · 

Yo u can use DOS commands for routine operations like copying files or listing 
the names of files on the fixed disk or a diskette. There are also DOS com­
mands for more specialized purposes such as creating text files and creating 
and executing BASIC programs. These DOS commands are all supplied with 
DOS Services and are described in your DOS documentation. You can also 
install and use off-the-shelf DOS applications in the DOS environment. Admin­
istmng DOS Sm~ices in the Systern Administrator's Cuide provides instructions 
for installing DOS applications for use on Open Desktop. 

In the DOS environment, you specify directories and give options to com­
mands in the usual DOS way. The following command displays the contents 
of the directory \ USR\08/N in wide format, with five files listed per line: 

(, dir \USr\dbin /W 

lf yo u are a UNIX user who has not used DOS, you may be unfamiliar with the 
use of the slash ( 1) to tum on options and the backslash ( \) as the path sepa:" · 
rator. For further information on this syntax, refer to your DOS documenta~· 
tion. 

Changing the default drive: When you enter the DOS environment, your 
default drive is drive C: (the fixed disk) and your prompt is e:. To change 
your default drive to. drive A:, be sure you have a valid, formatted DOS 
diskette in the drive, and type: 

C: a: 

Your prompt changes toA> and yo u can execute commands from the diskette 
drive. 

lf youa,: system has a second diskette drive, yo u can use it with DOS by refer­
ring tQ itas drive 8:. The diskette drives are available on a first-come-first­
sarved basis. lf one user is accessing a diskette drive and a second user 
attempts to use it at the same time, the second user sees a message stating that 
the drive is unavailable. 

Changing directories: Use the DOS CD or CHDIR command to change your 
current working directory. To change to \USR\DBIN, for example, type: 

C: cd \usr\dbin 
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Piping and redirecting with DOS: Pipes and redirection function in DOS Ser· 
vices as under standard DOS: 

C: dlr 1 aort > contenta 
C: dlr a: >> contenta 

All common DOS commands work as you would expect in the DOS Services 
environmcnt, including COPY, for copying files; COMP, for comparing files; 
TYPE,_ for displaying the contents of files; nEN, for renaming files; and DEL, for 
deleting files. 

The more specialized DOS tools for editing files, programming, and configur· 
ing the DOS environment also work in the DOS Services environment. These 
tools include: 

• the EDLIN and EDIT editors, and the QBASIC interpreter, 

• batch files, including afl standard batch commands, 

• the DEBUG utility, and 

• CONFIG.SYS files. 

Using off-the-shelf DOS applications 

You can use most off-the-shelf DOS application programs in the DOS Services 
environment justas you would use them on a stand-alone DOS personal com­
puter. You can also use custom DOS applications that you might have 
developed. 

' 

To use an application from drive A:, follow the application manufacturer's 1 
instructions. Typically, you insert the application diskette into drive A:, 
change your curren! drive to drive A:, and invoke the application by name 
from your A> prompt. For example: 

e: a: 
A. wp 

To run an application from drive C:, you must first instali the application on 
the fixed disk. 1 Once installed, applications are executed according to the 
manufacturer's instructions. For example, if WordPerfect is installed on your 
fixed disk, you can start it by typing: 

C: wp 

1. In most cases, DOS appUcations are installod by foUowing the appücation manufac:turer"s instructiom. For 
further pointers on i.nstalling DOS appücations, see Administning DOS Smrias in the Open Desktop 
Administrator"s Cuide. 
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Using DOS commands and applications 

Booting applications from drive A: 

A few personal computer applications (such as sorne versions of the Microsoft 
Flight Simulator·") must be booted from drive A: because they do not run 
under DOS. (They actual! y boot their own operating systems.) To use these 
applications on a conventional personal computer, you insert the bootable 
application diskette into drive A: and power the computer on or press 
(Ctri)(Ait)(Del). 

To run these applications on DOS Services, yo u use the dosboot command. To 
use dosboot, you must be using the UNIX shell and not the DOS environment. 
lf you are currently in the DOS environment, type quil. Your prompt should 
be sor~. 

Only two steps are required to use dosboot: 

l. lnsert your bootable application diskette into drive A: and lock it in place. 

2. Type: 

S dosboot 

When you use dosboot, your application runs independently of any other. 
UNIX or DOS activity. This means that files on drive C: are not available, and 
yo u cannot type quitas yo u usual! y doto lea ve the DOS environment. 

TÓ end a dosboot session, press (Ctri)(Ait)(Del).2 Your UNIX system prompt 
then returns. 

File pennission errors 

Sometimes the message DOS returns is affected by file permission modes. For 
example, when a DOS command you issue encounters a file for which you do 
not ha ve read access, DOS may display a message that implies tlle file does · 
not ~st, even tllough tlle file does exist. Similarly, if yo u try to crea te a file in 
a di~tory for which yo u do not ha ve write access, DOS may display an error 
nú!ssage such as File cr<!aC ion error tllat does not clearly indica te the 
nature of tlle problem. 

2. Note thot you CiUl olso use the KILL DO<; control code dcscribed in "Stopping DOS programs• (poge 129) of v"'" 
oppticotion is hung ond does not respond to (C:<ri)(Ait)(D•I). 
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Inapplicable DOS commands 
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Nearly all standard DOS commands opera te in the DOS Serviees environment 
justas they do on a conventional stand-alone DOS computer. Some DOS com­
mands, however, are either not useable in the DOS Services environment or 
opera te differently than they do on a stand-alone DOS computer. 

In particular, some of them will operate correctly only on a "real" DOS file­
system. DOS filesystems are indexed by a File Allocation Table. DOS Services 
emulates DOS filesystems while preserving the underlying UNIX structure, 
which is completeiy differen t. 

The following restrictions apply: 

• You cannot use the DOS FDISK command under DOS Services. Lnstead of 
running FDISK under DOS Services, use equivalent UNIX utilities or shut 
down the UNIX system, boot standard DOS, and use FDISK under standard 
DOS. 

• Yo u cannot use SHIP or any other DOS command for parking the fixed disk 
head on the DOS Service~ system. 

• You cannot use the following commands on the shared UNIX/DOS file­
~ystem: CHKDSK, FORMAT, SYS, MIRROR, or UNFORMAT. Do not use 
them on Orives C:, D: or j:. 

You can use these commands on a real DOS filesystem, such as the diskette 
drive, ora physical DOS partition. Yo u can also use them or virtual floppies 
and virtual DOS partitions, because, though these are portions of the shared 
UNIX/DOS filesystem, they are formatted as real DOS filesystems. 

FORMAT may work somewhat differently under DOS Services and stan­
dard DOS. A filesystem which yo u FOR.\1AT under DOS Services may work 
properly under DOS Services but not work properly under raw DOS. lt is 
safest to use raw DOS to FORMAT any disk or partition from which you 
intend to boot DOS. They will then work proper!y under either DOS or DOS 
Services. 

Since virtual floppies or virtual partitions will be used only under DOS Ser­
vices, they should be FORMATed or UNFORMATed under DOS Services. 

• Similarly, you cannot use UNDELETE on any file which is part of the shared 
UNIX/DOS filesystem. But you can use it on any file which is part of a real 
DOS filesystem. Use UNDELETE on real or virtual floppies or on real or vir­
tual DOS partition~. 
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Stopping DOS programs. 

• You can use the DOS TIME and DATE commands tÓ display· or change the 
time and date that apply to the DOS environment, but when you leave the 
DOS environment, time and date are determined by the UNIX dock. When 
you reenter DOS, the DOS dock is always initially synchronizt:d with the 
UNIX clock. 

If yo u issue a DOS command that does not work in the DOS Services environ­
ment, DOS displays an error message but does not harm your computer in any 
way or destroy any data. 

Stopping DOS programs 

There are severa! ways to stop DOS programs that you start in a DOS environ­
ment. Most DOS applications indude a specific procedure for stopping their 
execution. Whenever possible, yo u should stop a DOS program using the pro­
cedure designed for that program. Sometimes, however, you might want to 
stop a DOS utility that provides no specific method for termination, or else a 
DOS application might get locked into a state where the prescribed termina­
non procedure does not work. lf you run into one of those conditions, follow 
one of these procedures: 

l. Use the DOS break character (Ctrl)C or (Ctri)(Break) just as you would in 
standard DOS. These functions stop DOS commands like DIR, TYPE,-or 
TREE, and sorne applications. When you press (Ctri)C, your DOS prompt 
retums and yo u can resume DOS work immediately . 

2. lf (Ctri)(Break) does not work, press (Ctrl)(AitXDel). That is, press (Ctrl) and 
(Ait} at the same time; then, while still holding (Ctrl) and (Ait), press (Del). 
This is the key sequence used to reboot DOS on a standard DOS computer. 
In DOS Services, (Ctri)(Ait)(Del) causes the DOS program as well as the 
curren! DOS environment to abort. Yo u must reinvoke DOS before yo u can 
resume DOS work. 

~
WARNING When you press (Ctri)(Alt)(Del), you could lose data if your 
:POS program is working on open files, jusi as you would on any stan· 
dard DOS system. 

3. lf neither the (Break) character nor (Ctri)(AitXDel) properly termina tes your 
DOS process, use the KJLL DOS control code appropriate for your terminal. 

DOS Window 
-:;r Consola 

(Ctri)(Esc) (Ctrl)K 

PC Scancode ASCII 
Terminal Terminal 

(Ctri)(Esc) (Ctrl}K (Ese) (Ctrl)K 
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Chapter 15 

Finding your way around with DOS 

With Open Desktop DOS Services the entire UNIX filesystem is available to 
yo u. DOS treats itas a DOS fixed disk, usually referenced as Orive C:. 

When you boot DOS on a conventional stand-alone personal computer, your 
working directory is the root of the filesystem tree. You own all files in thF> 
filesystem and can access them easily with CD (change directory) commandc 
Yo u can also modify any file as you please. 

In Open Desktop, each user has a home directory, that is, a directory contain­
ing the files and subdirectories created and owned by that user. When you 
login to the UNIX environment in Open Desktop and then immediately en ter 
the DOS environment, your working directory is your home directory. (lf yo u 
change directories befo re entering the DOS environment, however, your work­
ing DOS directory is the same as your UNIX directory at the time you type 
dos.) You can access your own files and subdirectories Jike you can on a con­
ventional DOS computer. 

The DOS search path 

When you runa DOS program by typing a path name, DOS looks in the direc­
tory you specify for the program. lf the program is there, DOS runs it. lf the 
program is not there, the operation fails. For example, if you type: 

C: \uor\ldb1n\wp5\wp 

DOS looks in the directory \ USR\LDBIN\ WPS for the program WP and runs it 
o ni y if it is there. 
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lf you type only the name of the program (for example, wp) without specify­
ing its path, DOS looks first in your curren! working directory for the program. 
lf the program is there, DOS runs it. lf the program is not there, DOS searches 
through the directories in your search path to find the program. 

The DOS search path in DOS Services works li~~ the search path on a conven­
tional DOS system, with one difference: when vuu enter the DOS environrnent 
your search path is automatically set to be the ~ame as your UNIX search path: 
This path includes the directories \USR\08/N and \USR\LOBIN, the direc­
tories where standard DOS commands and applications are stored. Yo u can, if 
necessary, override the default DOS search path by using the PATH command 
as you would on a conventional DOS system. Note that the path is often set in 
AUTOEXEC.ElAT. 

Naming DOS files and directories 

When you create files or directories during a DOS session or using a DOS 
application, your names must conform to standard DOS rules for length and 
character set. 

You can type the name with either uppercase or lowercase alphabetic charac­
ter~. When you create a file on a DOS medium (a diskette in drive A:, for 
example), DOS converts all alphabetic characters to uppercase as expected. 
When you use DOS to create a file in the shared UNIX/DOS filesystem (DOS 
drive C:), however, DOS Services converts all alphabetic characters to lo»'er- .• 
case. Using lowercase for filenames is conventional under the UNIX system. 
Requiring names to be consisten ti y lowercase also prevents yo u from creating 
na mes that are identical except for case, which DOS cannot differentiate. 

Thus, any file you create with DOS Services in the shared UNIX/DOS file­
system can be accessed by either DOS or the UNIX system. 

Differences between DOS and UNIX filenames 
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DOS and UNIX rules for naming files and directo ríes differ with respect to case, 
size, and tharacter set. 

~ 

UN1X is case-sensitive while DOS is not. Alphabetic characters in UNIX file­
and directory names are usually lowercase, but they can be any combination 
of upper- and lowercase. Whatever combination you enter is preserved. DOS,· 
on the other hand, vinterprets all alphabetic characters in file- and directory 
names as uppercase, whether you enter them in uppercase or lowercase. To 
the UNIX system, "chapterl" and "CHAPTERl" name two different files; DOS 
cannot distinguish between the two forms, seeing them instead as the same 
na me. 
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Naming DOS files and directories 

DOS limits file and directory names to eight characters plus an optional exten· 
sion of up to three characters. Traditionally, the UNIX system allows names up 
to 14 characters, although sorne newer systems (including Open Desk~op 2.0) 
allow more. Although the UNIX system does not provide for filename exten· 
sions in the same sense as DOS, a UNIX name can contain a period anywhere 
in the n11me. TI1us, while the UNIX system accepts any legal DOS n11me, DOS 
does not 111low such perfectly good UNIX names iiS messagetoall or 
chapter.srorn. 

DOS and the UNIX system accept both alphabetic and nonalphabetic charac­
ters in file and directory names, but the UNIX system accepts more nonalpha­
betic characters than DOS. For example, control characters and spaces are 
valid characters in UNIX na mes but notin DOS names. (Note that UNIX names 
containing spaces mu~t be enclosed in quotes.) 

Accessing files with illegal DOS names 

You can use DOS to access any file or directory in the shared UNIX/DOS file­
system, whether it was created with DOS or under the UNIX system. How­
ever, you must use a special mapped name for UNIX files or directories with 
na mes that do not conform toDOS rules. These names include: 

• na mes longer than DOS allows. 

• na mes with more than three characters following a period. 

• names with nonalphabetic characters that DOS does not recognize. 

• na mes with uppercase alphabetic characters. 

When any DOS utility or application accesses a UNIX name that does not con­
fonn to DOS rules, DOS Services translates, or maps, the name to a legal DOS 
na me by appending a unique index consisting of an apostrophe followed by 
one to three characters. lf necessary, the UNIX filename is truncated befare 
appending the index. For example, a file called messagetoall might be mapped 
to the name mess'baq. You can detennine the mapped name by issuing the 
DOS DIR command. 

Use the mapped names shown in the directory listing whenever yo u need to 
refer to UNIX files in a DOS command. 

l.l.l 



15. Finding your way around with DOS 

Examples of mapped filenames 
The following table illustrates the operation of DOS Services filename­
mapping on various types of UNIX filenames. l11e UNIX name·i.s shown in the 
left column. A typical mapped na me is shown in the right column. 

UNIX name 

~lail 

messagetoall 
message.tobob 
+.toomuch 
:rofix 
:rofix.xtn 
=.ok 
MiXcAsE.xtn 
okbase.:=+ 
a.b.c 

Mapped name 

MA!L'FPE 
MESS'BAQ 
MESS'BBF.TOB 
_'PSTOO 

ROF'CBL 
_ROF'BPQ.XTN 
'PP.OK 

MIXCA'SU.XTN 
OKBAS'QW. __ _ 
A_B'SV.C 

Note that you need to use mapped filenames only when you use files created 
under the UNIX system with names that are not legal DOS names. 

Displaying UNIX-style directory listings 
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Although you always use a UNIX file's mapped name with DOS commands, 
you sometimes want to know the original UNIX file- or directory name. The 
DOS Services udir command displays the contents of a UNIX directory in a 
format that combines the UNIX command ls -1 and the DOS OIR command. 
The first two fields show both the UNIX name and its corresponding mapped 
DOSname. 

The udir -h option displays "hidden" UNIX files. These are UNIX files with 
names that start with a period, which are normally not displayed in a direc­
tory listing. For example, this command displays the names of all files in the 
current directory, including hidden files: 

C: udlr -h 

' ! 

-------~~ 
' . '' - ~ <~---
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Using DOS drives 

Using DOS drives 

Orive letters are used under DOS Services the same way they are under raw 
DOS. However, DOS Services imposes certain additional conventions and lim­
itations. Certain drive na mes should always be associated with certain· de­
vices, for instance. 

Orive letters A: and 8: should be used only with devices that are functionally 
equivalent to floppy disks. This includes physical floppies and virtual 
floppies. 

Orive letters C: and beyond are u sed for devices which DOS Services treats as 
hard disk drives. These can include: 

• The UNIX partition used to hold the hard disk filesystem shared by the DOS 
and UNIX systems. 

• Virtual DOS partitions, which are portions of the shared filesystem set aside 
to emula te DOS disks. 

• Physical DOS partitions on the same disk where the shared filesystem 
resides. 

• -:tual DOS-formatted hard disks which are separate from the hard disk 
used to hold the filesystem shared by the DOS and UNIX systems. 

Orives C:, D: and J: are used to access the partition shared by DOS and the 
UNIX system, 

Orive E: is the default designation for a physical DOS partition on the main 
disk (the same disk that holds the partition shared by the DOS and UNIX sys­
tems). The DOS partition is a special section of the fixed disk reserved for DOS 
files. lf no physkal DOS partition is present, E: can refer toa virtual DOS parti­
tion, See "Using physical DOS partitions" (page 156) for more about physical 
DOS par~ions. 

• Orive letters E: through 1: can be u sed to refer to either physical or virtual DOS 
partitions. No letters beyond 1: should be u sed for virtual partitions. 

DOS Services automatically a !loca tes room for drives up to and including N:. 
lf you need more, you must specify that with the LASTDRJVE command in 
the CONF/G.SYS files u sed in DOS image construction. (See Administl'ring DOS 

Services in the Systl.71l Administrator's Cuide for details.) 

Orive letters K: through LASTDRIVE can be used for other DOS devices, like 
CD ROM drives. The drivers for these devices are loaded in the CONFIG.c ~ 
file, Starting with K:, DOS Services automatically assigns the next availaL:•<! 
drive letter to each such device. 

735 
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Drive D: 

136 

Another purpose for high drive letters is for use with the SUBST command. 
SUBST is often used to equate a long pathname string to a two-letter drive 
string. 

$ aubat m: 4:\clients\reports\montbly\june 

Having a series of assignments like the one above can save you a lot of key­
strokes when doing operations that require hopping back and forth between 
directories. 

For most purposes, DOS drives C: and D: are the most convenient drives to use 
when you install and run DOS commands and applications. 

The following table illustrates these drive letter conventions under DOS Ser­
vices and the sections which follow provide details. 

Orive Letter 

A: 
8: 
C: 
D: 

E: 

F: 
G: 
H: 
1: 
J: 

K: to LASTDRIVE 

Used for 

Floppy dbk (real or virtual) 
Floppy disk (real or virtual) 
Accesses the shared filesystem, starting at roo t. 
Accesses the shared filesystem, starting at user's HOM E 
directory. 
Default designation for the physical DOS partition on the 
DOS Services fixed disk. Can also be used for virtual 
DOS partition. 
Available for virtual or physical DOS partition. 
Available for virtual or physical DOS partition. 
Available for virtual or physical DOS partition. 
Available for virtual or physical DOS partition. 
Accesses the shared UNIX/DOS filesystem starting at 
\usr\ldbin. 
Available for other DOS devices. 

Your own files and directorie~ on the DOS Services fixed disk are accessible on 
drive D: justas they are on drive C:. On drive D:, however, your UNIX SHOME 
directory is the root of the DOS filesystem. That is, if you are logged in as the 
user ELAINE, the directory D:\ contains the same files as C:\USR\ELAINE. 
Beca use your home directory is the root of the filesystem on drive D:, yo u can­
not move upward. This means you can only use drive D: to access files in 
your home directory or the subdirectories beneath it. 
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Drive E: 

Drive J: 

Using DOS drivcs 

Orive D: is useful for installing and running sorne DOS applications that 
modify or create files in the root directory. When you install'such applica­
tions on drive D:, they modify or create files in your home directory rather 
than altering the systemwide root directory (C:\). See Administrring DOS 51'1"­
vices for further information on installing DOS applications. 

Orive D: is unique for each user. 

Orive E: gives you access to the physical DOS partition, if available. This is a 
special section of the fixed disk that is reserved exclusively for DOS work. 
Orive E: is usable only if the system administrator has created and formatted 
the DOS partition. UNLX files cannot be created on drive E: like they canon 
drives C:, D:, and ):. UN[)( does not have direct access toDOS files created on 
drive E:. Al though drive E: does not share the same files as drives C:, D:, and 
):, yo u use it like a standard DOS disk drive. 

Orive E: contains no DOS files when you first install DOS Services, but as you 
use your system, yo u can add DOS prograrns, files, and directories to drive E:. 

Orive E: is the same for all users. By default, drive E: is a public resource. DOS 
files and directo ríes created on drive E: are not owned by specific users or pro­
tected by UNIX file protection mechanisms. This means that all users can ere­
ate files on drive E:, and all users ha ve the power to remove or change any file. 

Write access to drive E: is available on a first-come, first-served basis. As Ion~ 
as nobody is writing a file on drive E:, all DOS Services u;ers can read any file 
on drive E:. 

lf your computer has multiple DOS partitions on severa! fixed disks, DOS Ser­
vices checks them all. Orive E: always accesses thejirst primary partition DOS 
finds, which is usually on the first disk. For further information on the physi­
cal DOS i_artition, see Administt?ring DOS Sl'l"!lices. 

' 
The directory f:\ contains the same files as C:\ USR\LDB/N. Beca use 
\USR\LDBIN is the root of the filesystem on drive j:, yo u can use the ): drive to 
install public applications that must be installed in the root directory. 
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15. Finding your way around with DOS 

Virtual DOS floppies and virtual DOS partitions 

Your DOS Services system may ha ve one or more virtual floppy drives or vir­
tual DOS partitions. These are files within the shared filesystem that are for­
matted as DOS volumes. A virtual floppy is a UNIX file which emulates the 
function of a DOS floppy disk. Yo u can store files there and even boot from it. 
A virtual DOS partition is a UNIX file which emulates the function of a DOS 
partition on the hard disk. 

These virtual drives are not useful in the UNIX environment, but you can use 
them with DOS as you would use physical DOS diskette drives or physical 
DOS partitions. Administ<"Ting DOS Srrvices in the System Administrator's Cuide 
describes how you crea te and administer virtual floppies and partitions. 

By default. virtual floppies and partitions are not automatically accessible 
when you enter the DOS environment. You must use the dos +a option to 
attach any virtual floppies or partitions you want to use during a particular 
DOS session. See "Attaching devices" (page 152) for instructions. 

Virtual floppies and partitions ha ve the same access restrictions as the physi­
cal DOS partition (drive E:). Multiple DOS processes can read the same virtual 
floppy or partition at the same time, but when a process writes to the virtual 
dev;,e, no other process can read or write to the device until the writing pro­
ce~s exits. 

You can u~e the dosopt command as de~cribed in Administ('Ting DOS Services 
in the Systmt Administrator's Cuide to configure DOS applications or the DOS 
environment to attach specific virtual floppies or partitions automatically. 

Reassigning DOS Seruices drives 

1.18 

Unless you intend to change standard DOS Services functionality, do not use 
the DOS ASSIGN, JOIN, or SUBST commands to redefine drives C:, D:, E: or }: 
so theyrefer to other drives or directories. Yo u can, however, use these com­
mands to make other DOS drives refer to the standard DOS Services drives 
without affecting DOS Services functionality. For example, the following com­
mand defines DOS drive M: so that it refers to the subdirectory 
REPORTS\MONTHLY within your home directory (D:\): 

5 aubat m: 4:\reporta\monthly 
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Chapter 16 

Working with DOS files 

DOS and the UNIX systems use different file naming conventions. See "Nam­
ing DOS files and directories" (page 132) for an explanation of the differences, 
a long with instructions for working with both types of filenames at the same 
ti~. . 

DOS and the UN!.X systems also store texl files in differenl formats. The UN!.X 
system S lores 1ex1 lines as a sequence of characlers lerminaled by a line-feed 
cha racler. DOS, on lhe other hand, lerminales lexl lines with a carriage-returrí 
character followed by a line-feed characler. A file created in one formal can 
appear corrupled when accessed by the other. 

\ Converting DOS and UNIX files 
1 . 

When you use DOS in Open Desklop, you can use any file lhal was crealed 
with DOS beca use these files are slored in DOS formal even when they are cre­
ated on the shared UNIX/DOS filesystem. To use a texl file in UN!.X formal 
with ~rograrns, however, you must convert the file to DOS lext formal 
using the DOS Services unix2dos command. For example, to convert lhe file 
letter in UN!.X formal to the file /tr.dos in DOS formal, type: 

Co unix2doa letter ltr.doa 

Yo u can also converl the file and copy it from one drive lo another in one step, 
as the following example illustrales. 

e, unix2doa c:bdgtmemo a:budget 

When yo u crea te text files with DOS that you wanl lo use laler with UNIX util­
i ti es, yo u can convert them 10 UNIX texl formal with the DOS Services 
dos2unix cornmand. For example: 

e, dos2unix memo memo.unx 
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16. Working with DOS files 

You can use unix2dos and dos2unix both in the DOS environment and from 
the UNIX shell. When you enter the unix2dos or dos2unix command in the 
DOS environment, you use DOS filenames, including mapped names when 
appropriate. When you use these commands from the UNIX shell, use UNIX 
(unmapped) names. The following example converts the file message.tobob 
(which would have a mapped name in the DOS environment) from UNIX for­
mat to DOS format and na mes the DOS file it crea tes with a legal DOS name: 

S unix~doa message.tobob message.bob 

You can combine these commands with other DOS or UNIX commands · 
through pipes and redirection. For example, the following command converts 
the file names from DOS format to UNIX format, sorts the text, and appends 
the >orted text to the UNIX file newnames: 

S dos2un1z names 1 sort >> newnames 

Do not specify the same name for the source file and the target file or try to 
redirect your output back into the source file. The following examples are 
incorrect: 

S dos2un1x names names 1 incorrect 
S doslunix names > names 1 incorrect 

When you omit the target filename, unix2dos and dos2unix display the text 
file conversions but do not save them. 

When you do not know the format of a text file, you can use the unix2dos or 
dos2unix command to convert to the format you need, just to be sure. The 
commands do not change anything when the file is already in the target for­
mat. 

1 

NOTE Use unix2dos and dos2unix only on ASCII text files. These com­
mands do not convert programs, data base files, or special-format files creat­
ed by sorne word processors. 

Accessing other users' files 

140 

DOS Services users have limited access to files owned by other users. 
Whether or not you can inspect or modify other users' files depends on how 
UNIX permission modes are set on your computer. See "Changing access per­
missions• (page 84) for UNIX access control. All DOS and UNIX files and direc­
tories you create or access in the shared UNIX/DOS filesystem are protected 
by these pennission assignments. 

DOS Services, unlike a conventional DOS system, is designed to accommodate 
multiple users. lt therefore provides tools for preventing inspection, altera­
tion, or execution of files by unauthorized users. In general, you cannot 
modify. or delete a file or directory that belongs to someone else. 
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rrinting from 1111' vos ¡oindow 

With DOS Sel'\•ice~, y11u c~n re~trict ~cce~~ tu yuur file~ >o th~t un~uthurized 
u>ers c~nnot >E!e the content> of your directories or re~d your file>. On the 
other h~nd, you c~n ~bo ¡.;rant other U>ers permbsion to modify ur delete 
your file, Jnd directorie~ if yo u so chuose. See "Ch;mging ~cct~» permis>ion>" 
(pnge S4) .1nd "Cuntrollin¡..: ilcce" tu file>" (p~¡..:e 32). 

The tollowin¡..: detnult permi,ion> nre tvpicill: 

• U>er> Ci111 in~pect the contents of nny directory with the DIR conunand. 

• U>er~ Ci111 re~d the content> of anv file (with the TYPE command, for exi1m­
ple). U>ers c~n ~bo copy nny file to their own directories. 

• Users can run f'rugrams cont~ined in any directory. 

• U>er> cannot nll>dify or delete file> ur directurie> belonging to other u>er>. 

DOS applications cmd file pennissions 

Remember thilt ll~<•>t DOS npplic~tion:, nre de>igned for a ~ingle-u~er environ­
ment. When used with DOS Service> in a multiuser environment, 1110>1 DOS 
npplicMion> do not protect your file~ from being simultaneou~ly updatl'd by 
yo u and ~nuther U>er with write perrni»ion. 

Yo u >hould con>ider cnrefully which combination of file and directory permi>­
~iun~ give yuu the mo>t ~ppropri~te protection. For example, to preven!~ file 
from being >imult~neously updated by >Omeone else while yuu are working 
on it, yo u could temporarily remo ve execute permission for the directory con­
tnining th~t file fur all other users. This would prevent anyone frnm even 
looking at the file until yuu were done. Alternatively, you could remnve 
everyone ebe·~ write perrni»ion for the "le. This would allow other> tu louk 
ata file you ~re working on, but not to updnte it. Note that these measure~ do 
not protect a file if ~nother u~er h~s opened the file ~nd is using it ~~ the time 
you ch~nge permi»ion mude>. 

Newer DOS progr~ms th~t use locking c~lls c~n preven! these problems 
without ~ny speci~l u>er ~ction. 

Printing from the DOS window 

All ~t~ndard DOS print functiuns work in DOS Services. These functions 
include the print screen ((l'rt Se)) key, the PRINT command, the COPY com­
m~nd, ~nd printing oper~tions performed by DOS ~pplic~tions. 

By <;lef~ult. DOS Se!'\• ice> sends DOS printer output via the UNIX print spooler 
tu ~ printer n~med dos! p. (Yuur system ~dministrator must set this printer up 
before it c~n be u>ed.) The following de>eribe> printing procedures you can 
u>e with the def~ult DOS Services configuration. 

141 



.1 (,. Workilrx witlr uos files 

Printing from DOS applications 

DOS Service~ ~tore~ printing ~ent by DOS ~pplicMion~ tn ~ny of the DOS paral­
lel porb (LI'Tt, Lf'T2 or LI'TJ) in~ lt'mporary file. lt i~ printed when either of 
two condition~ occur>: 

• You exit the ~pplication and return to your DOS prornpt, or 

• More than 15 >econd~ ha ve el~p~ed ~ince the applic<~tion ~ent ~ charMter to 
bt' printed. 

Printing with the DOS COPY command 

You c¡¡n print by u~ing the DOS COPY command ex¡¡ctly ~~ you would under 
>t~ndard DOS: 

copy Jiltllfllnr prn 
copy Jilrnnmr lptl 
copy jilr11nmr !pt2 
copy jilr11nmr !ptl 

Printing with the DOS PRINT command 

To print ~file u~in¡.; the DOS PRINT comm~nd, type the commilnd in the form: 

pr1nt Jilrrrnmr 

YPu c~nnot u~e PRINT option~ (>uch a~ rr, IC, and /P) when you u~e the l!i\:IX 
>pooler. 

Printing with the Prt Se key 
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Pre~, the (Shift) ~nd print ~cret!n ((l'rt Se)) key> ~~ the ~¡¡me time to print the 
curren! screen content, ju~t ~,yo u would under st¡¡nd¡¡rd DOS. 

To u,e tht! (l'rt Se) key to ~~ve ~nd print your ~creen contenb as the ~creen is 
updi!ted: 

1. Pre~, (Ctri)(Shift)(l'rt Se) once tu ,tart ,ilving your ~creen contents. Yo u can 
then continue to perfurm operiltiuns that chan¡.;e the appearance of your 
,Crt't!n. DOS Service~ ~¡¡ve~ all chan¡.;e~ in a temporary file until you are 
ready to print. 

2. Press (Ctrt)(Shift)(f'rt Se) ¡¡ ~econd time to stop the accumulation of screen 
contt!nts and start printin¡.;. 
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f'rintinx frnm tllf' un~ u•indnr11 

T1w ··pri 11ter not ready" message 

rrinling fn1111 ~lllltt! uos npplication~ rnc1y foil and produce ,,n error nle::,';)a).;e 

oimilnr to the folluwi11g: 

1. 1 :. 

Tu print tmm theoe ~pplic~titm:-., ~ttnch th~o" pri11ter directly to the DOS proce;;: 

l. lf the pri11ter ;, curre11tly u;ed tu pri11t spooled UNIX pri11t jobs, the ;ystem 
~dmil1i;tr~tor mo;t use the disable comm~nd to dbable the printer. 

2. U><> the +a nptio11 to ~tt~ch the pri11ter you want to u;e; see "Attachi11g 
device;" (p~ge I52). DOS Sen•ice; u;e; the d~o"vice n~me~ l¡JU, lp1, a11d lp2 
to ide11tify the fir>t, :-.ew11d, ~11d third par~llel printer por!>. U;e the 11.11111! 

thnt corre;po11d> to the purt to which your pri11ter i; attached. Fur exam­
ple, ii vour pri11ter ;, ~tt~ched tu /rlcv;1p0, yuu can start the DOS environ­
mel1t with the command: 

dos +alpO 

Co11:-.ult th~ mnnu~b for your computer ~nd the DOS Service; ktc/dasdcv 
file if yo u nre u11certai11 huw to ide11tify your pri11ter port. 

J. Yuu c~11 11ow otnrt the applic~tio11 ami ;e11d data tu the pril1t~o"r. 

4. Whe11 you nre fi11i;hed u>il1g the printer thM is directly Mtached to D~. 
the >y>tem adrnil1i;trntor c~11 r~o"en~ble it for UNIX printing by using the 
cnable C<Hnrn,111d. UNIX pri11ting c~11not be enabled if the DOS proce» 
u:-.ing the directly ~ttached printer i; still running. 
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Clwpter 17 

Controlling the DOS work environment 

When you U>t' Open De>kh>p DOS Service> to run DOS comrn¡¡nds and appli­
catiorb, you >t'e the >ame behaviur you wnuld >ee on a conventional per~unal 
computer running the oame cornrnand> and application>. Thi> i:. po:.>ihle 
hecau>e DOS Service> create> a virtual ¡wrsonal com¡wtl'r (abo called a virtual 
I'C ur 1•irtualmacllinc) for you whenever you run DOS. A virtual I'C IM> ~11 the 
importilnt chnracleri,tie> of a reill >t.md-alnne, >ingle-u:.er computer ha:.ed nn 
the lntel" XWl6 pmce»or. Fur exarnple, DOS Service> hy ddault allocate> 
MllK byte' of rnemory to your virtual I'C. Any :.oftwMe running untlt·r the 
corltn>l of the virtuaii'C can u:.e thi:. rnemory the >ame way the :.ame ><>ftwnre 
would U><' lí41lK of rnernory nn a :.tilnd-alone XllXIi cornputer. 

Open De>klop ciln create more than <>rle virtual I'C at a time, which allnw> 
u>er~ lo run :.everal DOS ta:.b at once. Each DOS environment under DOS Ser­
vice> run> in it:. own >ep.uilte, protected, virtualrnachine, which cannot harrn 
the operiltion of other DOS erwironmenb or the UNIX >y>tern. In porticulnr: 

• DOS prograrn> ca.nnot di:.able >y:.tem interrupts. They can only disable 
their own "virtu¡¡l" interrupb, which nfft.ct only that one DOS environment 
and not anv other DOS environment or the UNIX erwironrnent. 

• Errant DOS proces>es cannot darnage UNIX proce~>es or nther DOS pro­
ce>Se~ becau>e each DOS ~nvironment is a~~i¡.;ned a specific :.egment uf 
memory and cannot write out>ide it. 

• DOS prograrm can only af~ct l/0 devices that are as~igned to them, and 
not those a»i¡.;ned to the UNIX sy~tern or other DOS programs. 

Yo u can custornize a virtual I'C in much the >ame way you can cu>tnrnize a 
conventional :.tiuld-alone per>onal cornputer. For example, if you run DOS 
application> that need more than the default 640K bytes of memury, you can 
add expanded rnemory. lf you use a DOS i!pplication thill need> a COM port, 
you can add one. When you u>e DOS Services, however, you do not open 
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vour romputt>r .md ir"t.tll .rd.rpter r.rrd> <"<lllt~inin!-: lll<'lllnry chip' or ~ COM 
port. ln~tt'dd, you u~t' >impiP l"t>lllllJ,lfld t>plion> tiMt tdl DOS St'rvire> to con· 
fi¡.;urt> the'<' re,(llii'Ct'>- whiL h M<' .11 rt'~d y phy>ic~ lly pr<'><'llt- '" th<'y 
hec"m" part of ynur virtu~l p<'r>nn~l comput<'r. ilecau>e e~ch virtu~l I'C is 
independt'nt of all otht'r>. you c~n cu>tomize each one a> appropriitte fur the 
applic~tion' runnm¡.; in it. 

DOS S<'rviC<'> U><'> DOS ima¡.:cs tu impmv<' dfici<'ncy. A DOS im~ge b ~ frozen 
pictur<', or 'n~p>hot, of DOS Mt<'r it h~> b<'<'n lnadt'd into memory ~nd i> run·. 
nin¡.;. Thi> im~¡.;<' includ<'> inform~tion DOS llt't'ds ~bout the virtu~l I'C config· 
ur.rtion. When you >tart DOS fmm your UNIX ,hell nr from the Desktop, ~ vir· 
tual l'C ;, cre.rtt'd anda DOS imñg<' ;, lo.rded into th.rt virtual I~C's memory. 
Thi> procedur~ h~> th<' ><~111<' dft'Ct ~> bnntin¡.; DOS un a conventional per>onal 
wn•puter, but it i> much quickt'r. 

Controlling the DOS window 
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You can control the the DOS window with the DOS lllt'llU. 

There are two way> to invoke the DOS menu. To invnk<' the DOS menu with 
the mou>e, move th<' cursor into the DO' '.vindow ~nd press and hold the 
riglll mnu><' button. lll<' DOS menu ~PP<'Mo. K<'ep holding the button down 
~nd move the mou'<' cursor tu th<' de>ir<'d option on the lllt'nu, ~nd then 
relt'a>e the bu ton. The nption ¡, >elected ilnd th<' DOS menu goes ~way. 

Yo u Ciln ~bo invokt' tht' DOS lllt'nu ,by pre»in¡.; a >pecial key ><'quenct'. ily 
def~ult it i> (Ait)D, but it c~n b<' r<'defint'd. The k<'y >equ<'nce works only when 
th<' DOS window i> airead y >elected. To >elect on<' of the options on the menu, 
click "" it with eitht'r the left nr ri¡.;ht mou'e button. Tu clo>e the DOS menu 
without >eit'cting any option, >imply click th<' mou>e out>ide of the DOS 
menu. 

The nptiom on the DOS menu ar<' as follows: 

Zoom Zooming a window mean> causing it to expand so it 
fills your whole screen. When you want to run a 
DOS ECA/VCA graphie> program, you must zoom 
the window it i> in; you cannot run >uch ~ program 
in a normal window. Yo u ·can also zoom any other 
window if you want it to take over the screen. To 
unzoom (that i>, rt'turn· a zoomt'd window to ib 
default size), pres> the DOS mt'nu key sequence 
((Ait)D by default). 
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C<lll/rollillg tll<' De>~ ll'indm<• 

Focus [Unfocus] Se!Pcting the Focus option ~llow~ yuu to u"~ the 
muu>t' with the DOS ~pplicMion th~t you arP run­
ning in the DOS window, if that applir,lliiÍn "'I'Pml' 
~ mnu>e. Selecting the Unfocus option ~llow> Y"u 
to U>!' the r.1ou'e in other windows. Only ont- of 
the>e optinn> ~ ppear~ un the DOS menu ilt il time. 
When the mouse is ~lready focused in the DOS win­
dow, it c~nnot be u~ed to brin¡; up the DOS menu. 
Ynu mu>l uoe the DOS menu key ~equence. 

Refresh Selt-cting the Refresh option redr~ws the DOS win­
dow. 

DOS Colors [X Colors] Selecting the DOS Colors option 'eb the color> for 
your DOS winduw to the >ixteen >tandard text 
wlor,. Select the X Colors option >eb it b~ck to the 
colors cho>en through the Color utility. Only une of 
these options appears on the menu at il time. 

Quit Selecting the Quit option clo~e> your DOS session. 

Some ~pplication~ run in graphio mode pnly part of the time. When u'iÍ1g 
>uch ill1 npplicñtion, you only need to zoom it when it enter> graphics mode. 
For ex~ m pie,~ ~pre~d,heet c~n work ~~ ~ text ~pplicñtion but it can nlso drnw 
grnph~. In il Cil>t' like thi>, you could perform text entry in~ regular DOS win­
duw without worryin¡; ~bout zoomin¡;. lf your ~pplicntion ente~ graphic' 
mode, however, a messnge di>plays remindin¡; you tu zoom, and the DOS 
windPw running your program becnme> unusable until you h~ve done '"· 
Yo u c.1n rl'turn lo the norm~l DOS window after you are fini,hed uoing gr~ph­
ie> mode by pres>ing the DOS menu key sequence (usually (Ait)D). 

Note thñt you can unzoum at any time, even if you are still in EGA/VGA 
gr~phie> mode, in order to use other clitmts. However, when you unzoum 
while your application is in EGA/VGA graphics mode, the applicñtion in the 
window is suspended until yo u zoom it ngain. 

When the DOS program yo u are running requires a mouse, use the DOS menu 
key sequence; then select the Focu> option from the DOS menu to focus your 
mouse in the DOS window. This means that your mouse input goes to the DOS 
pro¡;r~m in>tead of to the >erver. The Unfocus option rever>e> thb, ~o that 
your mou~e input goes to the server. lf you ~elect the Zoom option, your 
mouse is autom~tically focused for yo u while yo u are zoomed. 
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17. Colltrolling tllc VOS rl'ork cnvironmcnt 

Changing colors · 

Oy dt'filult, DOS Servin'' U>t'> the current UNIX color pill<.>tte to di,pl<~y the 
color' in the DOS window. For many DOS progrilm' thi> i> oufficient. For DOS 
progrdlll> tlldt depend heavily on color, the re>ult> Ciln be peculinr. When the 
wlor> DOS Sen• ice> expect> to u>e are not available, yuu may find that objects 
in th .. ir DOS window' nre di,played in unexpected color,. 

The colors you '"" in yuur DOS program depend upon a numl:>er of factor': 
your hardwnre >eh•p, the culur> cho>en for your X Windows session, and the 
color requirement' of the DOS progrnm yo u nre running. DOS program> run in 
X winduws may produce di>torted color> or unreadable >Creens when run on 
1 ó-color servers. 

The DOS Colors uption on the DOS menu ,tllow' you tu h.tve yuur DOS win­
duw' di>played in true DOS color>. Thi> can h<~ve an unexpected impact on 
the appearance of your UNIX window>. Al ternatively, yo u cuuld use the 
De>ktop Color control (page óO) to select a special DOS pnlette. Some DOS 
application> let you select color> >pecifically for thnt npplic¡¡tiun. 

See Adminislt'rinx DOS St'Tvices in the System Admillistrator's Cuide for more 
about controlling color' in the DOS window. 

Using AUTOEXEC.BAT and CONFIG.SYS files 

148 

DOS interpret' the conunnnd> in two >pecial file' automatically every time 
you enter the DOS envirunment. The>e file' are AUTOEXEC.llt\T and 
CONFIC.SYS. 

You can use AUTOEXEC./!AT to customize your DOS environment or to run 
commands you want executed every time you use DOS. For example, if yo u 
runa progrilm called GRAPHS every time yo u use DOS, yo u could include the 
command to run the program in yuur AUTOEXEC.RAT file. 

The CONFIG.SYS file (if it exists) contaim information about your computer's 
cunfiguratiun that the system needs to k.now every time you run DOS. Sorne 
DOS <~pplications, for example, require device drivers that are identified in 
CONFIC.SYS. 
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[3ecau>e diffurent u>ers may want to include diffurent command> in their 
11 UTOEXEC.!lAT nr CONFIC.SYS files, DOS Services provide~ for both: 

• Sy~tt>m dt'fault AlfTOEXEC RAT and CONFIC.SYS files, which afft•ct all u>ers 
unl.,,, they explicitly >pecify otherwise. 

• rersonal AUTOEXEC.RAT and CONFIC.SYS files, which individual users can 
crea teto cu>tomize theá own personal DOS environments. 

lf yo u creillt- a per>nnal A UTOEXEC.RAT file in your home directory, DOS Ser­
v iCt'> ext'cute> it whenever yo u entt-r the DOS environment or >tart ~ DOS pro­
ce». DOS Sen·ice> execute> your home directory AUTOEXEC.RAT file Mter 
executing the root dirt'Ctory AlfTOEXEC.RAT . 

In gt>t1t'r~l. DOS Servict'> interpret> CONFIC.SYS commands just as conven­
tional DOS pe..,nnal computer dne>. However, the FCBS command;, effective 
only when you u>e an actual DOS filesystem. lt is not u>ed on any portion of 
the >hilrt>d UNIX/DOS filesystem. See Administi'Ting VOS Srruices in Systcm 
Admunslralar';; Guiri e for 111orp about FCBS. 

DOS Sen•ic~> doe> 1101 interpret BUFFERS commands in any uf yuur sy>tem's 
CONFIC SYS files at DOS ron time. The BUFFERS value is defined in thl:' DOS 

imagl:'s ~~ the time tht'y Me creMed and cannut be changed unii:'>S you rnake 
new DOS image>. Thl:' BUFFERS value u>ed in the default DOS imilges is 15, 

the standard DOS default value for ó40K of I<AM. See AJmini;;lt>rinx VOS 51'1'­
uius in Sy,;tcm AJministmtor's CuiJe for further information un changing 
BUFFERS and making new DOS images. The BUFFERS command is effuctivl:' 
onlv when you '"" ,,, actu~l DOS file>y>tem. lt ;, not U>ed ·when yo u acce» 
tlw >hMPd DOS/UNIX filt>>y>tt>lll. 

Configuring memory 

DOS 5.1! provides toob for rnaxir111zrng the amount of Conventional DOS 
Mernory available for your prograrm. These toob cannot be U>l:'1.1 1111 an HOH6 
computer, but you can u>e them under DOS Services. You can load device 
drivers and TSI<> (Termínate and Stay Residen! programs) intu the Upper 
Mernory [JJock> (UM lls) and yuu Ciln load DOS itself into the High Memory 
Area (HMA). 

Mu.t of thi> hil> ~lready been done for you. [Jy def¡¡ult, when DOS Servict'S 
come> up it loild> il >pecial extended memory m¡¡na¡;er, MERCEXMS.SYS, 
which provides acce» to the Upper Memory Blocks. lt also loa< 's DOS into the 
High Mernory Area. 

MERCEXMS.SYS ¡, the only Extended Memory Manager that can be used with 
DOS Service~. Dn not u>e HIMEM SYS, XMS.SYS, or any other DOS extended 

.. memory milnager produced by third-party vendors. 
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A~ in ~t.1nd.1rd DOS, once the Upper Memory Block~ h.1ve been embled, you 
c.1n free up DOS Convention.1l Memory by lo.1ding your device driver> and 
TSJ<~ there. Refer to your DOS manuab ior mure about DOS memory manage­
ment. 

To lo.1d device driver~ ;md TSRs in the U¡:>per M!'mory Blocks, use commands 
>uch .1~ the fullowing in .1ny CONFIC.SYS file which will be interpreted when 
DOS Serv ice> >larts: 

!r~r:,·¡.:HJ(:)I.f.[Vl•'t:: .::v:: 

~,·~·.r: re:~ H :H ~ il['·/! r 'E..:.: :·í ~; 
l ::. -7.\L~ :T: :t-: l . E:·:E 
! ,·;,::·,'. LL' i:.f-1..!. ¡;:,__:: 

To lo..td TSI<> into the Upper Memory Blocb, you can also use commands 
>uch ..t> the following in any AUTOEXEC.RAT file which will be interpreted 
when DOS Service> ~tart>: 

1.1•/,[JH!Lfl T:.H! .E:ü~ 
L· .:.¡:n ¡~:H T::r-. ..: :::.-::: 

Using expanded memory (EMS) 

DOS Service~ ~upporb the Lotu~/lntei/Microsoft Expanded Memory Specifi­
Ciltion (EMS), so yo u Ciln run ¡¡ny DOS applications that use expanded memory 
and wnforrn to thi> >pecificatiun. 1 DOS Services expanded memory is avail­
..tble in the following oize~: 512 Kbyte~, and 1, 2, 3, 4, 5, ó, and H Mbyte>. ThE' 
d¡,of,wlt ~mount of ¡,oxpilndt>d memory i> one meg.1byte, but you Ciln ea>ily 
rt'ljlit''t .my of tlw .1llowable valut>,. (You 'hould not requeot more menmry 
th.111 you llPt-'d, how~ver, becñu~e it Wrl:,te:;, ~y!>ti:•tll re,.ource~.) 

~1111r wmputl•r dm·' not JWed to h.lve actual phy,ir,¡J nwmory in the amriunt 
~·ou reque>t when you u>e expanded rnemory, and you do not need an EMS 
memory rard to U>e exp..tnded lllellJory with DOS Service>. DOS Service> 
,imul..tte> exp..tnded memory l>y u>ing >tilnd,,rd UNIX sy>tem virtualmemory. 
rrovided you h..tve .11 le..t>t the mini m u m amount of memory required to run 
DOS Ser\• ice>, you can u>e any of the exp..tnded memory value> that DOS Ser­
\' iCe> >upporb. 

l. Tl11' IJJiu,JJ¡¡ft•I/MI(m.,¡ift LT}JiUIIfttd Mt.,llllr_y Spc•nficdliou, Vcr-.ion 4.0, Lotu~ [)cvdopmcnt Corpur.ltiOn, lnt~l 
CorporJti11n. ilnd M1¡;ro~ott Cu!P'ratilln. 
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To use exp~ndl'd memory, you must request it with the DOS +a option. To 
request the def~ult ~mount of one meg~byte of expanded memory, use the 
+aems option. For example: 

:. dos +aems 

: dos +aems 123 

Tht! fir~t ex~mpll' 'tart> a DOS envimnment with one megabyte uf expanded 
memory. The >ecnnd example >larb Lotus 1-2-3 with one meg~byte nf 
expanded memory. 

To reque>t a different arnount uf expandl'd memory, use one of the foiluwing 
+a option~: 

DOS optron Memory 

+aems512 512 Kbyte~ 
+aems 1 megabyte 
-1-flern~ 1 1 rnegabyte 
+etem~2 2 llleg¡¡bytt>> 
+aemsJ J mega by tes 
+aem>4 4 mt>g¡¡t"lytes 
+ (\t:~ 111 ~·.5 5 megabyte> 
+aern>li li mt>¡.;abytl'> 
+iH:'Ill:lX H rnegabytP' 

For '"arnpl<•, to r;oqut>'t tPur lll<'g,,bytt',, type: 

dos +aem!4 

Note th.\1 +aemsl ha' tl1t' '.llllt' t>ft~ect .1> +aems. 

Using peripheral hardware with DOS Services 

[l~ecau>~e DOS St'rViCt'> i> a fully wnfigurable environrnent, you may run many 
different kind> uf DOS >te»ion>. Yuu may configure DOS Servict>> tu ron in 
VGA mode with one program ,1nd in CCA rnode for dnother. You might ron 
one prograrn with 111inimal memory to conserve re>ource> and allocate 5 
megabytes of EMS rnernory to another. You might att~ch a local dut-matrix 
printer when you use your databil>t' program, while you attach a network 
la,~er printer for dl'~ktop publi>hing. 

When you u~e many different DOS progr~ms you usually run many different 
DOS environments. Many users >el things up so that the dl'vice> they nf:'ed 
ilre automatically attadwd whenever a particular DOS program i~ run. Sincl' 
thi> device attaclunent tak-·, place automatic~lly and invisibly, it b common 
to fo"r¡.;t>t exactly which de1 rce> are av~ilable at the moment. 
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Using the device infonnation window 

The Device lnfnrmation winduw give~ you in>tant acce~s to this information 
any time you are in DOS. lt work; frnm the DOS command line or from within 
any DOS application. lt "pop~ up" when ycu hit a hot-key ;ec¡uence, like a TSR 
program in the >landard DOS environment. 

To opl·n lhe Device lnfnrmillion window,pre» (Ctri)(E>C), then (Ctrl)l. 

While lhe Device lnformalion window i~ di>played, your DOS process is 
,u,pended. Any olher pruce>>e>, (DOS or UNIX) which may be running in the 
h~tkground C<H11inut> lo run. Wlien you h;we nbtained lhe informatinn you 
need, pre>> (E,<) ur (Sf'·Ke) and you pop bnck intu yuur DOS se~sion, which 
pie k; up exactly where you left it. 

Tht• Dt>vin· lnfopc ->!ion window i, only av~ililblt> when ynur DOS window ¡, 
in text 1node. 

The def¡¡ult wlor "heme i~ yellow characler> on a red background. lf you 
find lhi> hard to read ur prefer anolher nrrangement, it i> configurable. You 
can re>el lhe color; of th~ Devict' lnformntion winduw by setting the UNIX 
envimnmenl VMiable, DOSCONFIG. The fullowing example show; how this 
i' done Ir<> m lht> [lourne ~lwll. 

,. DOSCONPIG•menuco lar. wh 1 te. bl u e 

ex~ort DOSCONFIG 

llll' ITiL'nucolor (lptinn .lllo\v::. y·tiU lu ~pt>city t\\11 pcHitllh.-'ft:r~, ~ep;11·,1t~d by 
d~1b. Tlw lir..,t p.lr.Hndt>r i~ llw t11rvgrllulld Lult1r; tite ~L-'(¡IIh..i i:::. the ¡,,lLk: 

,t;r<•tllld (td<lr. The llldt' ,¡[1(1\'t' giVt'> VIHl white ch.lr.lcler> <In~ blue tiekl. s;,. 
lt'l'tt col<>r> Me ~v~il.tble for e~ch. S"e .idtiilllc.<ft'l"l!lg UOS 5!'YC11C!'S in IIW :iiJ,.'<In 

.4.dmiiti.<lnlfor'5 C11idc for ~ li,t. 

Attaching dcviccs 

J:i2 

tt you wanl lo U>e" h<~rdwMe dev<CL' lhdt i~ not ilul<unalically avail~ble when 
you u;e DOS, you reque~t .lCCe» to il u~ing the dos +a ("attach devile") option 
in the form: 

dos +Jtlcvic.:_nmrrc [rommand] 

Tlw comrnilml forrn dos +adevicc_rramc >larb a DOS environrnent and 
ilttadle~ tlw reque,led dl•virt> lo lhe DOS proc~» "' you can u>e it fnr the 
dur<llion of tht> DOS envirorHmmt. The ormm~nd forrn dos +adcvicc_namc 
cornmmrd ~!tache~ the >pecified device to lhe DOS proce;s and abo run> lhe 
>pecified DOS cnmmnnd. You can then u;e the >pecified device for the dura­
tion of the program you ;tart with corrunmrd. lf your >pecified device i> not 
availahle (typically hecau;e ~nothl'r UNIX l•r DOS proce~> i~ using it), DOS Ser­
vice~ Jbplay> a me~~age informing yo u that yo u cannot U>e the device. 
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Ll>ing prriphf'ralltardware wit/1 UOS Scroic1-; 

To attach mm<' than on.- dt>vice to a DOS pruce>s, u>e more than une +a 
nption. For example: 

~· dos +acoml +aems 

Example> illu>trating tlw use of the +a option appear throughout this chapter. 
See Admmi>trri11g DOS Servir<'> in Systrm Administrator's G11idr for description5 
of other u>eful prnct>dures, including the u~e uf the dosopt command to con­
figure DOS command> ~o they automatically request required devices. 

Using display adapters and serial tenninals 

DOS Sen•ice> automatically sen~es the type of display adapter you u~e in the 
>y>tem con~ole ;¡nd properly di>play> DOS prucesses. DOS Services is compa­
tible with VGA, EGA, CGA, Hercule>, nnd monochrome di~play ndnpter~. 
When you use ;¡ serial terminal, DOS Services displays DOS processes ilS 

though they are running on ;¡ monochrome console. You can use the +a 
option to >pecify explicitly a particular di>play type, but this is normally 
unneCe>>nry. For example: 

' dos +acga 

(Other di>pl<ly> are de,ign.lted with +avga. +aherc, and +amono.) 

Using a mouse 

i'-<~tc- th.lt vou >h<>uld not modify nny CONF/C.SYS file> to identify il mou>l' 
drivl'r il' you would on il wnventional per><mal computer running ''~ndnrd 
DOS. D·-'S Servict'> "'"''a >pt>cial nlou>e driver that i> identified in the >y>tem 
d,·tault \CO.\'FIC.)YS file. 

L·,os Sen•ic"' cau>e> DOS to view any properly configurt'd nu>u>e il> tlh>ugh it 
i> a M1cro>olt Do> Mllu>e. lf you install DOS applicatiun~ that nt>ed to kn"w 
al>out the >pt'cific mou>e Y•'u u>e, ~lway> refer to itas a Micro>oft Du> Mou>e. 

l[sing a modem 

You can u>e t'ilht'r an Pxt¡.rn,ll rnodem (one Mtached '" ,1 >t'rial port) or an 
interna! modem (one thilt require> an internally installed card) with DOS Ser­
vice>. lf yuu ha ve a choice, con>ider that externa! nmdems are ea>ier to troub­
le>hoot >hould probl;om> nri>P. 

For pitlwr kind of rnodem, in>t~ll tht' modt-m by following tht- lllilnufacturer'> 
in>truction' tP connt-ct it tu a >t-rial port. Note that an intt-mal modern gen­
erallv replace> COMl pr COM2. Tu u>e the modem, attach the apprnpriatt• 
COM port to your DOS P"'"'" by u>ing the +a option when you >tart DOS. 
For ¡.x~mple: 

· - ~ dos ~acoml 

For further informiltion, >ee "U,ing COM por!>" (page 154). 
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Using COM ports 

1'i4 

DOS can u~e the COMI and COM2 serial porb (equivalen! to the UNIX devices 
ld<"U!IIy1a and !dt"U!IIy2a). The COMJ and COM4 ports are nnt supported. Only 
une DOS proce» ata time can u~e erlch COM port. To use a COM port, yuu 
mu~t explicitly reque~t acces~ to it using the +a uption when yo u start DOS. 

DOS Sel"\•ices can Mtach COM porb in two different ways: indirectly or 
directly. Yuu dt> nnt need tu understand the technical distinctiun between­
the~e two furms. However, ynu mu~t chon~e one form or the other when yuu 
start DOS. Cnn~ider the~e trade-uffs J~ yo u make your choice: 

• lndirect attachment i~ more reliable, llut when the systt!m is heavily loaded, 
it may l>e slower than direct attachment. Try this form uf attachment first if 
yo u are uncertain which to u~e. 

• Direct attachment b fa~ter but le~~ reliallle than indirect attachment when 
the system b heilvily ln<~ded. 

Indirect attachment 
To att<1d1 <1 COM port indirl!ctly, use the +acoml nr +acom2 nption. For 
example: 

dos +acoml 
- dos +acom2 xtalk 

Tlw fir>t e\,lmple stMI> a DOS environrnent Jnd rec¡uesb acces~ lt> COMl. The 
'l'l"tll1d e\arnple 'IMI> tl1e CROSSTALK' application <llld n·que>ts a<c;,, lt> 
C0,\12. In bt>th exarnple>, if tlw reque~ted COI\1 f>mt is not av.1ii.1ble. DOS Ster­
' il_·t·:-. 1.iue~ not ::.t~rt DOS tllld in::,tcetd di~pliiy:-. rlll error llle::,::,nge. 

Direct attachment 
Tn directly attach COMI or COM2, use the +adcoml or +adcom2 uption. Fnr 
e\ample, tn ~tarta DOS ~nvironment and directly attach COI\11, type: 

· dos +adcoml 

To start CROSSTALK and directly attach COM2, type: 

: doa +adcoml ztalk 

Using COM ports to transfer files 
You can u>e both directly and indirectly <~ttachl•d COM porb tn transfer files 
between computer~. Hnwever, the reliability uf the transfer depends nn many 
factor~ including line quality, transfer speed, and sy~tem load. lf you use 
COM port~ to transfer file~ at speed~ ¡.;reater thnn 4H!I() baud, use an error­
correcting prutocul to perform the transfer. Error-corrt.'cting protocnls help 
ensure the inte¡;rity of data durin¡; tran~fer. 
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Using the game port 

To U>t- tht- ¡.;~mt- port. u>t- the +agame option. For ex~mplt-: 

~ dos +agame 

Only nn¡,> DOS proce" ~t ~ timl' c~n "'"' tht- ¡.;~me port. 

For further inforrnñtion on ins.talling ñlld configuring hardware devices., reft-r 
to Administcriní: DOS Sn·vices in the System Administrator's Guidp or con;ult 
your >y>tem admini>trator or DOS Service; distributor. 

Using virhtal partitions and virhlal floppy disks 

Virtuñl DOS partition; and virtual floppy disks are UNIX file; that contain 
actual DOS filesy;tems. By default, these virtual devices do not exist. 

Virtual partitiom and floppy di;b are typically not of interest to most DOS 
Service> U>l'r>. lf your wmputer doe; not ha ve a physical DOS p<~rtition, how­
ever, yo u may find a virtual p<~rtition to be usefuL Refer to Administrrin~ DOS 
5tTVlÚ> in the 5ystcm Administrator's Cuide for further informñtion on creating 
the>t- virtual dt-vice' ilnd un their charñcteristic;. 

Tt> u>t- a virtual partitiun ur floppy disk, attach it to your DOS process using 
tht- +a option in the form: 

+J tf ri1•C _/cf f cr:= lllliX _fi /¡o _IIIIIIIC 

You ,hould llt•rm~llv u;to drive ltotter> a ur b lt> ilCCt'" a virtual f111ppy. Lhe 
driVl' lettt-r> e, f, g, h or i lo acce;, virtuitl partition;.2 The full pathrldlllt- 11f the 
UJ'JIX filt- thM wnMin; tlw virtual partitiun ur floppy drive i> unix_jile_lltllll<'. 

F"r e\amplt·, tht- lollowin¡.; wmmilnd ;tart> a DOS environment .md attitche> 
the virtual partition !usr!frcdlvdi,;k il> DOS drive F: 

dos •af:=/usr/fred/vd!sk 

You can then acce;s any DOS file; wntaint-d within /usr!frcdlvdi,;k vi~ DOS 
drive F:. You Cilll change your current drive to ctrive F: with the Ctlllllnand: 

¡' f: 

You canlist tht- file; llll drive F: wiU1 the curnmñnd: 

dir f: 

2. Y<•u m;¡v w.111t tt1 ,1\'tlid u ... ln,~.; dri\'l' [:· ... inct.·tt ¡..., .h"I)..,'Tlt.'d tu thl' pnrn"ry [}().' pilrtition by dl.:filu.Jt. However, 
\'!•LI c;ul \r-ol' drivL· ( -.f V0\1 wi-.h. Ntl!l' tllill if VOII ., ... ..,.gn drive E. toa virtua.l fillppy or virtual partithm, you 
~,:¡¡¡ no h1nger hi1Vl" an ;tt¡¡chmcnt to thl· prim:uy 1 Jt ~ p;u~Jthm (lU11l':'-' yuu '"'pt!'Cifically <1!-o~ign ;¡notht-r l~tter 
tt 1 ¡t). 
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Tn :.tMI ~ DOS I:'IWironment and Mtach ~ virtu~l floppy n~med 
/usr/phyllis/vflop, u:.e rl comm~nd :.uch a': 

~ doo +ab:•/usr/phyllls/vtlop 

When you b:.ue thb COilllll~nd, lilE:' virtu~l floppy i~ ~cce~>ible ~~DOS drive B:, 
ju:.t ~> if it were ~ phy~ic~l di>kette drive. Note th~t if there i:. a phy>ical drive 
ll:, you willno longer ha ve acce'" to it. 

Virtual pMtition:. and floppy drives h~ve the following limitations: 

• While multiple u~er> can :.imult~neou~ly attach and read a virtual partiti011 
or floppy drive, only one u>er ~~ a time can write to a virtual partition or 
floppy drive. 

• When one u:.er i> writin¡.; to a virtuill partition or floppy drive, all other 
u>er> are prt-vented fr111n reildin¡.; and writing to that device until the DOS 
'"'"ion nn the device b terminated. 

See Admini;fl?·in~ UOS s,-rviccs in the Systcm Administrator's Guidr for further 
intormation on att~chin¡.; virtual partitiono and floppy disks, including 
in>tructiom on attilching them "exclu~ive" >O they cannot be written by other 
ll::t~r~. 

Using physical DOS partitions 

A phy>ical DOS partitiun i:. a pnrtion uf the fixed disk formatted as .1 ')OS file· 
>y>tem rllld reserved exclu:.ively for DOS files. DOS Sen•ices may have just 
one phy:.icrll DOS partition (called the primary DOS partition); it may have 
both a primary and an extended DOS partition; or it mily IMve no phy~ical 
DOS partitions. 

lf your Open De:.ktop computer ha~ a primary DOS partition, it is automati· 
c~lly av~iliible ~' DOS drive E: whenever you run DOS. lf your computer has 
~n extended DOS piirtition, yo u mu:.t att~ch each logic~l drive yo u want to use. 
to ~n av~ilable DOS Service:. drive letter. To attach ~ logical drive that is 
within the extended DOS pMtition, u>e the +a option in the form: 

+aOOS Services_drive_lctlcr:=dos/ogical_drive_lcttcr 

DOS Scrviccs_drive_lctter c~n be e, f, g, h or i.' logical_drivc_lcttcr can be 
any pf the lo¡.;ical drivt-> av~ilable under r~w DOS . 

.1. YPU lnol)' ~ ..... ,nt to clVttid u~in~ drivc..• E. !'oln(C it b .b-.i~"ncd to thc prim;uy DOS partition by defau.Jt. Howe\'eT, 
yuul.lll u ... l' dnvl·l·. if ynu w1 ... h. Note th,lt lt' }'tHI.l'•"'i¡.,"''l drivc ¡:.:tu .llo¡:H.::\1 drivc in.t~c..· c~tcnd.cd pilrhtJOn, 

15(, 

you \,·ill nolon~l·r h.n·c an .ut;h;hmcnt to thl· primouy Ul,... p;¡rtition (unh:'~ you "'PCClfh:i\lly i1~Sign another 
k·ttcr tu 1t). 

l/sd s Gllidc 
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Fur exampl(', the follnwing command attaches your sy~tem\ logical DOS drive 
D: to the DOS St>rvic~~ F: ctrive: 

~· dos +at: :zdosd 

Refer to the file /ctc/dosdev for ¡¡ list uf ¡¡v¡¡ilnbll:! lo!{icnl drives. 

Multiple DOS procp~~e> can read file~ on ¡¡ DOS pnrtition nt th¡, snrne ti m!:!, hut 
only on¡, process ata time can wn·te to th!:! primary DOS partition or tci d lngi­
cal drive within the extt>nded DOS pilrtition. As soon as one proc¡,ss attempts 
to writl:! to a DOS pnrtition, no other prucess Cdn rend or writl:! to the partition 
until the DOS session writing the first process is terrninated. 

R¡,fer tu Admini>tmng VOS St'TVicrs in th!:! 5ystmz Administrator's Cuidr for 
further inform¡¡tion on u;ing and administering phy~ical DOS partitions. 
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Introduction 

This chapter tells you how to use the TELNET terminal 
emulator. TELNET allows you to log in to a remote host from 
your personal computer and worlc as if you were on a directly 
connectcd terminal. TELNET offers features of the following 
terminal emulation types: ANSI-standard X3.64, Heath-19, 
and DEC VT52. 

This chapter assumcs that you have installed and configured 
Locus TCP/IP For DOS as described in Chapter 2, that you 
ha ve an account on a re mote host. and that you have a HOSTS 
file on your personal com puter that lists your computer and the 
available hosts on your network. 

Getting Started With TELNET 

TELNET is simple to use. To start a TELNET session and 
contact a remote host, type the following at the DOS C> 
prompt: 

telnet burmese 

whcre burmese is the name of the re mote host you want to log 
in to. 

After you opcn a TELNET scssion. information similar to the 
following appears at thc bottom of your screen: 

lanai Mon Auq 02 16:20 Eaeap• ehar: ·-¡ · burmeael 

This is the TELNET status line. The left-most field indicates 
the type of emulation requested. in this case ANSI-standard 
X3.64. which is the dcfault. The second field displays the date 
and time, thc third ficld displays thc escape character in quotes 
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(in this case CJ'R.L. ]), and the last tield displays the name of 
the remete host, burmese. 

lñ.is infonnation stays at the bottom of your screen until you 
exit TELNET. 

Once TELNET has established a connection to the remete 
host, burmese, you are prompted to log in to burmese. 

If a password is required, burmese prompts you for it as well. 
After you log in to the remete host. you can work as though 
you were directly connected via a tenninal. You can create 
files, remove files, edit files, and send and receive mail on the 
remete host 

There are two ways to exit TELNET: 

• Log out at the remete host prompt and press ENTER. 
which exits TELNET and displays the following message: 

te1net: - connection c1osed 

before retuming you to the DOS prompt. 

or 

• Press 

CTRL-] 

at the remete host prompt which retums you to TELNET 
command mode, indicatcd by the Locus telnet> 
prompL 

At the TELNET prompt, type bye. This rctums you to 
DOS. 

e 1988, 1989, 1990 Locus Computing Corporation 

• l 

···-- ___________ .,....._ 



accessing your network with telnet 

Using TELNET Commands: A Sample Session 

The previous section explained the TELNET status line, 
showed you how to start a TELNET session. how to log on to 
a remete host, and how to exit a TELNET session. 

This section shows you how to use sorne of the commands to 
TELNET. You can only use the TELNET commands at the 
Locus telnet> prompt. These eommands Jet you specify 
a different type of terminal emulation. set the escape character 
to be something other than crRL-], close your current 
conncction to a remete host and open a new session, and exit 
TELNET. 

When you make any of these modifications, the TELNET 
status Iinc rcllects those changes. 

Thc following sample session illustrates how Dick, our sample 
user, uses TELNET. Dick has Locus TCP/IP For DOS loaded 
on his IBM PC-compatible personal computer, which is 
running PC-DOS, Vcrsion 3.3. Dick decides to connect to 
si a mese. which is one of the UNIX hosts on his nctwork. 

At the DOS prompt. Dick types: 

telnet 

The status line appcars at the bottom of the screen, and he sees 
the TELNET prompt. To connect to siamese, Dick types: 

connect siamese 

. at the TELNET prompt. When siamese prompts him, Dick 
logs in. 
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Emulation Options 

Dick's status line indicates that he is using ANSI-standard 
X3.64 emulation, and he wants to change it to Heath- 19 
emulation. Dick has to be at the TELNET prompt to do this. 
So, at the UNIX prompt, he presses CTRL-] to 1eave UNIX 
and retum to the Locus 'l'elnet> prompt 

At the TELNET prompt Dick types: 

h19 

and presses ENTER. TELNET retums him to the UNIX 
prompt and indicates the change on the status line as follows: 

lhlg Hon Auq 02 16:20 Escape char: ··¡ · burmeael 

Because Dick is using the UNIX systcm, he has to set the 
UNIX TERM environment variable to identify the terminal 
type to the host. Todo this, at the UNIX Boume sheii prompt 
Dick types: 

TERMah19 
export TERM 

The options to change TELNET emulation are as foiiows: 

ANSI ANSI-standard X3.64 (the dcfault) 

VTS2 DEC VTS2 terminal emulation 

Hl9 Heath- 19 terminal cmu1ation 
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Changing The Escape Character 

The escape character, listed in the third field of the status line, 
lets you rerum to the TELNET prompt without closing your 
login session on the remate host 

Dick decides he doesn 't like using the default CTRL-] escape 
scqucncc because he has to use both hands to do it. so he 
d~cidcs to changc it to CTRL-R. 

First he escapes to the TELNET prompt by pressing CTRL-]. 
When he gcts the TELNET prompt, he types escape, then 
prcsscs ENTER. Now he prcsses CTRL-R and then presses 
ENTER again. TELNET lcts him know the change has been 
successful: 

Escape character is •·a• 

Dick's status line indicates the change as well. Dick is 
rerumcd to the UNIX prompt. 

Now whcn Dick wams to rerum to the TELNET prompt, he 
can prcss CTRL-R. 

Starting A Temporary DOS Shell 

TELNET. allows users to tcmporarily suspend a TELNET 
session and rcrum to the DOS prompt. 

To do this, Dick types his new escape sequence, CTRL-R. at 
the UNIX prompt, which rerums him to TELNET command 
mode. To get to the DOS shell without terminating the 
TELNET session, Dick types: 
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prcsses ENTER, and he returns to thc DOS prompt. While he 
is in DOS, Dick can use any DOS ccmmands or run any DOS 
programs he picases. 

When he wants to retum to TELNET, he simply types: 

exit 

at thc DOS prompt and prcsscs the ENTER key. 

Summary 

3-8 

This chaptcr prescntcd thc following TELNET commands: 

CONNECf 

BYE 

Hl9 

ESCAPE 

Connects you to the remote host you 
spccify. 

Exits TELNET. 

Requests Heath-19 emulation. 

Changes the escape character. 

Entcrs the DOS shcll. 

For a brief summary of all the TELNET commands, type 
help or? at the TELNET prompt. 

For a more detailcd summary of what TELNET can do, rcfcr 
to the description of TELNET in Appcndix A, Rcfcrcnce. 
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Introduction 

This chapter tells you how to use the FrP file transfer 
program. With FfP, you can transfer single or multiple files to. 
and from remete hosts, transfer both ASCII and binary files 
bctween your DOS computer and a remete host, and 
tcmporari!y suspend your FfP session. 

This chapter assumes that you have installed and configured 
Locus TCP/IP For DOS as described in Chapter 2, that you 
have an account on a remo te host, and that you have a HOSTS 
file on your personal computer listing the available hosts on 
your nctwork. 

Getting Started With FTP 

FfP is simple to use. 

l. To stan FfP and connect to a remete host. type the 
following at the DOS prompt: 

ftp rex 

where rex is thc name of the host you want to contact 

Messages similar to the following appear on your screen: 

Locu• Ca.put1D~ CorporatiOD tC r%1(0) ltll, 111e 
'I'<YiDG ••• 
220 ~-- rTV ser.•~ (Ver. ' ~~ Auq 1 10:17 JDf lg&a) ready. 

The remete host, rex, prompts you for your user login 
name as follows: 

User: 
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2. Type in your user login name and press ENTER. 

The remete host prompts yo u for your password: 

331 Password required for user _name. 
Passvord: 

3. Type your password and press ENTER. When you see the 
following prompts, FTP is ready to acccpt commands: 

230 Usar user_name loqqed in. 
Locus PC FTP> 

Using FTP Commands 

4-4 

The previous section showed you how to opcn an FTP session 
and log in to a remoLe host. 

This section tells you how to use sorne of the commands to 
FTP. You can only use the FTP commands at the FTP prompt, 
Locus PC FTP>. These commands lct you connect to a 
host. change directories on your personal computer or the 
remete host, transfcr files between your personal computer and 
a remete host, and retum to DOS. 

The following sample session illustrates how Suzanne, our 
sample FTP user, uses this program. Suzanne has Locus 
TCP/IP For DOS loaded on her lBM Pe-compatible personal 
computer, which is running DOS. 

Suppose Suzanne starts an FTP session as described above, but 
when she types ftp rex at her DOS prompt, the host she 
requests, rex, is not av ailable: 

Tryinq ... 
Connection to rex failed 
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FTP retums her to the FTP prompt She can now use the 
CONNEcr command to try another host For example: 

connect burmese 

tells FTP that she wants to try to connect to host burmese. 

After Suzanne has made a successful connection, she is 
promptcd to log in to the remate host 

Transferring Files Between A Personal 
Computer And A Remote Host 

Now that she is loggcd in, Suzanne wants to transfer sorne text 
fii~s bctween her personal computer and the remate host, 
burmese. FTP transfcrs all files in ASCII text format by 
dcfault. Since Suzanne wants to transfer text files, the default 
modc works fine for hcr. 

lf Suzanne wants to transfer executable programs. image files, 
or othcr spccial nontcxt files, shc would ha ve to speci fy binary 
transfcr mode. For more information on FTP's file transfer 
modcs, refcr to the dcscription of · FTP in Appendix A, 
Rcfcn::ncc. 

To transfcr a file from hcr local directory to the remole host, 
Suzannc types: 

put taxes89.txt 

This copies TAXES89.TXT onto the remate host and gives it 
the same name as it has on Suzanne's local personal computer. 
To give ita different name, Suzanne types: 

put taxes89.txt fed.taxes89 
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whcre fed.taxesS9 is the new narne for the file on the remate 
host The following message prints on Suzannc's screen to Jet 
her know the file transfcr succeeded: 

200 Port cc.aaDd okay, 
150 OpeD.iD9 clat.a cormect.ioa. for fed.t.azaaBI (Z&Z.z.zz:~:,zza.). 

22• Tran•f•r caaplata. 
5315 b~a• t.ranafarred ia. 2 ••coad. (2,89 byt••l•) 

To copy a file from the re mote host to her local drive, Suzanne 
uses the FTP GET command, which uses thc sarne syntax as 
PUT. For example, to get a copy of a file called receipts from 
the remate host and copy it to thc local drive, shc types: 

get receipts 

The file receipts gcts copied into Suzanne's current working 
directory on her personal computer. 

When she wants to renarne the copicd file in its new loc:uion, 
she uses the sarne symax as for the PUT command described 
above. For example, if the file she wants to get from the 
remate host has a narne that does not conform to DOS narning 
conventions, she might want to renarne it as she copies it, as 
follows: 

get receipts.back receipts.bak 

Transferring Multiple Files Between A 
Personal Computer And A Remote Host 

4-6 

Suppose Suzanne wants to copy all files on the remate host 
ending with .txt on the remote host to her personal computer, 
or vice versa. The MGET and MPUT commands allow her to 
do this. 
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The syntax for MGET and MPUT is the same as for GET and 
PUT. exccpt she cannot rename files during multiple file 
transférs. 

For examplc to transfcr all files on hcr personal computer 
ending wiLh .TXT Lo Lhc remoLe host, Suzanne types: 

mput •. txt 

The * is a wildcard character that represcnts a11 the other 
lctters in the file names. 

FTP thcn prompts: 

a(uto) p(rompt) ? 

Whcn Suzannc typcs a for "auto," all files cnding with .TXT 
gct copicd to thc remete host. When Suzanne types p for 
"prompt," FTP asks hcr to confirm each file transfer as 
follows: 

put receipts.txt (y/n)? 

If thc multiple file transfer is successful, messages similar to 
thc following appcar: 

200 Port eommand'okay. 
150 Openinq data connection tor boat.txt (xxx.x.xxx,xxxx). 
226 Tranafer complete 
9529 byte• aent in 4 oeconda (2382 bytea/a) 
200 Port comm&nd okay. 
150 Openinq data connection for curtain.txt (xxx.x.xxx,xxxx). 
226 Tranafer complete 
6434 byte• aant in 3 oeconda (2144 bytea/a) 

For more information on these commands. refcr to Appcndix 
A. Rcfercnce. 
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Changing Directories In FTP 

As soon as Suzanne has logged on to the remate host, she can 
change dircctories and see dircctory listings on both thc 
remo te host and hcr local dircctory. 

On The Remate Si de 

4-8 

When Suzanne wants to changc dircctorics on the remate host, 
she uses the CD command. Suppose Suzanne wants to change 
from hcr home dircctory to a subdircctory callcd 
purchases/house; she types the following at the FTP prompt: 

cd purchases/house 

When the command is succcssful, FTP prints the following 
message on Suzanne's scrcen: 

200 CWD command okay. 
Locus PC FTP> 

To vicw the contcnts of purchaseslhouse with FTP, Suzanne 
typcs: 

dir 

and FTP prints thc contents of purchases/house on Suzanne's 
screen: 

200 tozt commaDd okay. 
1$0 Opea.iA9 data CODD.ctiOD fo~ /Lbin.l• (8.200.88,218) (0 byt••). 
t~Kal 2C 

-rw-~--~-- 1 bia. 
-~·-r--r-- 1 bia. 

1625 
l8l5l 

r&b 3 ll:Cl f&br1c.cha1r 
Jul 3 10:12 cd.play•r 
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On The Local Side 

\Vhilc shc is loggcd into the remete host. Suzanne can still 
change dircctorics and see dircctory listings en her personal 
cemputcr. 

For example, suppose Suzanne wants to copy a lile called 
RADIO.TXT on her local drive to the remete hest, but 
RADIO.TXT is located in a subdirectery called 
ELECfRIC\TOYS. 

To gct to ELECfRIC\TOYS, while cennected te the remete 
hest, Suzanne uses the LCD (local ch:mge directory) cemmand 
as follows: 

lcd electric\toys 

FTP lcts hcr know if the dircctery change has been successful: 

FTP: Currant vorking dir ia C:\ELECTRIC\TOYS 
Locus PC FTP> 

To vicw thc contcnts of C:\ELECfRIC\TOYS, she types: 

ldir 

To transfcr RADIO.TXT to the remete hest, she types: 

put radio.txt 
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Suspending An FTP Session And Returning 
ToDOS 

Suzanne wants to view the contcnts of RADIO.TXT on hcr 
local drive, but she doesn 't want to log out of her FTP session 
yet. 

Todo this, she typcs thc following atthc FfP prompt: 

and she is rerumed to the DOS prompt. Now she can use thc 
DOS TYPE command to see the contents of the file 
RADIO.TXT: 

type radio.txt 

To rctum to FfP, at the DOS prompt, she typcs: 

exit 

and presscs ENTER. 

Exiting FTP 

4-10 

To close an FrP scssion, Suzanne typcs: 

by e 

at the FTP pro m pt. This clases the connection to thc remo te 
host and rctums hcrto thc DOS prompt. 

~ 1988. 1989. 1990 Locus Compuling Corporalion 



transferring files with ftp 

Summary 

This chaptcr prcscntcd the following FTP commands: 

? 

BYE 

CD 

DIR 

LCD 

LDIR 

CONNECT 

GET 

PUT 

MGET 

MPUT 

Tcmporarily suspcnds the FTP session and 
rctums you to the DOS shcll. 

Prints out bricf dcscription of FTP 
commands. 

C!oscs FTP session and retums toDOS. 

Changcs the remate dircctory. 

Lists the comcnts of the rcmote host 
dircctory. 

Changcs the personal computer working 
dircctory. 

Lists the contems of the personal computer 
dircctory. 

Requests a connection to a remote host. 

Gcts a files from thc rcmote host and copies 
it to your personal computer. 

Copies a file from your personal computer 
to thc rcmote host. 

Gets multiple files from thc remete host and 
copies thcm to your personal computcr. 

Copies multiple files from your personal 
com puter to the remo te host. 
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For a brief sumrnary of ~u of lhv7"'TP comm:tnds, typc ? at thc 
FTPprompL 

For a more dctailed ·. dc;;criptio;: ·~f -l'h.;\ FTP· '::oru m ~nd:; do, 
referto the descripibil :.fr.:¡·v·!~, :.:,;:;•ene:;;. A, Rd-::Icnc.~. 
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REDES SOBRE UNIX Y TCPIIP 

PRESENTACION 

Si b1en no es una novedad el Sistema Operativo Unix que arranca en 
1969 con su versión de Bell Laboratones. si es saludable menCionar que 
en su evoluCión, ha logrado una superación da todos conoCida en funCión 
da las necesidades informáticas. Hoy en dla, pretende dominar en los 
ambientes de las macro, mini, Est.da Trab. o Redes da micras, mercad esto 
último a su actual potencial después da haberse montado en 1988 sobre 
plataformas lntel emre otras. e integrado loa mundol DOS.UNIX, y 
cabalgando actualmente sobra TCPIIP, que permrte unir varias 
plataformas. Asi, ya hablamos de Redes con enlaces Unix vlas -Ethernet, 
Token Ring, en cuanto a hardware y "Unix Syltlm V"', de Santa Cruz 
Operation, "Solarla" de S un Mlcrosystam, AIX de IBM, y "Unlxwa,.• de 
Univel (Noven y USL), en cuanto a software. Esta industria para no quedar 
a la zaga, ha liberado tamos paquetes para estos sistemas operativos, que 
no envidia por muello a la tradiCional plataforma M5-DOS. SI bien Unix as 
fuerte en multiusuario, ahora en Redes se toma más poterna con Mlcroaoft 
LAN Manager Veraión 2.2 para sletemaa seo UNIX liberada en Feb./93. 
La DECFI conservando la vanguardia en la actualizaCión profesional, ofrece 
este módulo como un pelda~o más de la cuesta haCia el DIPLOMADO, 
donde obviamema los aspirantes deberán cumplir con la evaluaCión del 
caso. 

OBJETIVOS 

IntroduCir a los participantes en Unix y TCP/IP en ambiemes de Red, y su 
interacción sobre plataformas lntel emre otras. Asl mismo en la 
administración da sus enlaces y la integraCión con otros sistemas. 

A QUIEN VA DIRIGIDO 

A profesionistas, ejecutivos, funCionarios y técnicos. qua por sus 
necesidades profesionales requieran cc"ocer Radas sobre Unix y TCP/IP. 

REQUISITOS. 

Que los partlclpan1es tengan conodmien1os de los módulos 1 y 11 o 
equivalente, (sin ser llmrtame) y manejo amplio de computaCión. No e1 
lndllpJnullle conocer UniL 
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TEMARIO MODULO 111 (ux) 

1.· INTRODUCCION A UNIX Y TCPIIP 
• Conceptos generales 
• Antecedentes de Unix 
• Unix en plataformas lntel 
• Unix en otras plataformas 

2.-UNIX EN RED. 
• Características en ambiente de Red 
• Enlaces Unix - Ethernet 
• Enlaces Unix • Token Rlng 
• Enlaces Puerto Serial 
• Hardware de Unix para Red 

3.- FABRICANTES DE UNIX 
• Unix System V de SCO 
• S o 1 a r i s de Sun Mlcrosystems 
• Unixware de Unlvel (Noven & USL) 

4.· INSTALACION DE UNIX 
• InstalaCión del Hardware 
• Instalación del Software 

5.- ADMINISTRACION DE UNIX EN RED 
• El kernel, Generalidades y configuraCión 
• Swapping 
• Sistemas de seguridad 
• Filesystem 
• ConfiguraCión de periféricos 
• Utilerías de administraCión 

6.- AMBIENTE GRAFICO UNIX 
• Conceptos de OOT 
• Manejo de OOT 
• Terminales X·Windows 
• EmulaCión X-Terminal 

7.-INTEGRACION DE UNIX CON 
OTROS SISTEMAS 

• 1 ntroduceión a TCPIIP 
• Unix. Netware, Lan Manager, Lmx. DOS 

1.· CONECTIVIDAD 
• Enlaces locales 
• Enlaces remotos 

9.· SESIONES DE TALLER EN CADA PUN.TO DEL TEMARIO 
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HISTORIA DEL SISTEMA UNIX 

Unix se originó en los Laboratorios Bell A r& T, una de las instituciones de 
investigación mejor dotadas de los Estados Unidos, su historia es casi única en 
comparación con otros sistemas operativos debido a que los avances son en gran 
parte aportaaones de personas con ideas creativas singulares. La implicación es que 
los avances no han venido principalmente de decisiones burocráticas sino más bien 
directamente de las necesidades y creatividad de los usuarios. Esto sigue siendo cierto 
hoy, lo que hace del sistema UNIX uno de los jardines más fértiles para la creación de 
nuevos conceptos en computación. El sistema UNIX fue disel'lado por un grupo de 
personas que eran representantes de A T& T en el desarrollo de una de las influencias 
genninales en la computación moderna, el Sistema Operativo MUL TICS, desarrollado 
en MIT a finales de los sesenta. 

Como uno de los primeros sistemas de tiempo compartido MUL TICS incorporó 
la mayoría de las ideas que aparecen en los sistemas multitarea actuales. 
Desgraciadamente, MUL TICS sufrió las consecuencias de su papel innovador y resultó 
mucho más complejo y pesado de lo que era necesario. A finales de los sesenta AT&T 
abandonó la mayor parte de su participación, en el proyecto MUL TICS, dejando a un 
grupo de personas con talento pero frustradas, con muchas ideas acerca de lo que un 
sistema en tiempo compartido debería ser. 

Sin acceso al sistema MUL TICS, estas personas se quedaron sin un Sistema 
Operativo moderno con el cual trabajar, de modo que crearon uno nuevo. Los 
disel'ladores Kan Thompson y Dennis Ritchie construyeron el sistema basado en un 
disel'lo elaborado con Rudd Canaday. Pronto se les unieron J.F. Ossana y R. Morris. 
Tras un período de discusiones, adquirieron una computadora DEC PDP-7 de 
desecho y se pusieron a trabajar. Como muchos de los mejores proyectos, éste 
comenzó con la creación de un juego. Thompson y Ritchie desarrollaron un juego de 
viaje espacial para la PDP-7. 

Después de esta experiencia crearon una nueva extructura de sistema de 
archivos y un nuevo software que es muy similar al sistema de archivos modernos. Le 
al'ladieron un entorno de procesos con planificación y completaron el resto de un 
Sistema Ope¡allvo rudimentario. El nombre UNIX pronto se aplicó a los resultados ya 
que su trabajo fue una simplificación del sistema MUL TICS. El sistema estuvo 
operando sobre el POP-7 a principios de 1970, y a mediados de esa década habian 
pasado el proyecto a una máquina DEC PDP-11 de reciente aparición. 

Muchas de las ideas daves del sistema UNIX moderno estaban presentes en 
las primeras implementaciones, incluyendo el sistema de archivos, la implemantación 
de procesos y la estructura de las lineas de orden aún utilizadas hoy en día. 
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La . ~.JIII!_mentación original fue codificada en lenguaje ensamblador, pero 
pronto se desarrolló el lenguaje de programación C dentro del grupo, empezando en 
1971. El lenguaje C fue utilizado casi inmediatamente en la continuación del desarrollo 
del sisteme UNIX, y er. 1973 el núcleo se recodificó en C. Hoy sólo unas. cuantas 
subrutinas del núcleo de alto rendimiento están escritas en lenguaje ensamblador. Este 
fue el primer intento de codificar un Sistema Operativo entero en un lenguaje de alto 
nivel y la portabilidad que se le consiguió está ampliamente considerada como una de 
las razones principales de la popularidad que el sistema UNIX actualmente goza. 

Al mismo tiempo se iniciaron las herramientas de proceso de textos que 
posteriormente dieron lugar a troff, y el primer cliente real del sistema UNIX fue la 
Oficina de Abogados de Patentes de los Laboratorios Bell, que empezó a utilizar el 
programa troffen oto"o de 1971. 

El sistema UNIX captó inmediatamente la imaginación de los informáticos en los 
Laboratorios Bell y después de dos o tres a"os habia alrededor de una docena de 
sistemas UNIX ejecutándose en varias máquinas diferentes. Se realizaron con 
frecuencia importantes mejoras.software y AT&T comenzó a soportar el sistema como 
producto interno dentro de los Laboratorios Bell. El programa troff apareció durante 
este periódo, entre muchas otras innovaciones. 

Sin embargo, el sistema UNIX adquirió cuerpo con el desarrollo da las 
máquinas PDP-11 superioras, talas como la PDP-11/45 y la PDP-11/70, entra 
principios y mediados da los setenta. El sistema UNIX se ajustaba da forma natural a la 
arquitectura DEC y ocasionó la venta de muchos cientos da máquinas PDP-11 a lo 
largo de los a"os. Los programadoras dentro da los Laboratorios Ball empezaron a 
utilizar máquinas UNIX para su trabajo da procesado da textos, y los disa"adores de 
productos da Sistemas Bell comenzaron a utilizar PDP-11 con sistemas UNIX para 
sistemas llave en mano dentro del negocio telefónico. 

Simultáneamente, AT&T remitió muchas copias del sistema UNIX a todas las 
universidades del mundo, y una generación completa da informáticos a finales da los 
setenta aprendió su profesión con el sistema UNIX. Esto dio lugar a otra fértil ola de 
innovaciones y la implementación ampliamente utilizada BSD (Barkelay Software 
Oistribution) apareció en la Universidad de California en Berl<elay. Al tiempo que AT&T 
fortalecía el sistema UNIX y lo optimizaba en la dirección de la computación comen:ial, 
las versiones aso resultaban dominantes en las comunidades universitarias y 
técnicas.-

La compatibilidad entre las versiones BSD se presentan equiparadas con las 
versiones AT&T, aunque los equipos en ambos lados se apresuran a incorporar las 
mejoras innovaciones del otro sistema a sus propias versiones. 
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A fiñáies- da los setenta, AT&T comenzó un nuevo esquema da nominación 
para su versión del sistema UNIX. Anteriormente las versiones principales se 
designaban según las nuevas versiones que salían del érea da io•vestigación, y dos de 
las més populares fueron las denominadas Revisión Sexta y luego Revisión Séptima. 
Siguiendo una reorganización inteme del soporte del sistema UNIX, AT&T cambió su 
numeración a Sistema 111 y Sistema V. Realmente estas nuevas versiones eran 
descendientes directas de la Revisión Séptima y el Sistema V suplantó al Sistema nr"a 
mediados de los ochenta. El Sistema IV fue utilizado internamente en los Laboratorios 
Be!!. pero se consideró un producto de transición que nunca fue soportado 
públicamente. 

A finales de los ochenta AT&T normalizó el nombre da Sistema V y sus 
vers!ones recientes se denominan Sistema V. Revisión 2 y Sistema V, Revisión 3, que 
a menudo se abrevian como SVR2, SVR3, respectivamente. Durante los últimos al'los 
setenta y los primeros ochenta, una o ambas de las versiones BSD y A T& T fueron 
portadas a casi todos los computadores con potencia para soportarlas. 

Esto generalmente exigía como mínimo unidades de disco de alta velocidad y 
soporta de gestión de memoria interna en la CPU, aunque algunas versiones 
experimentales han sido adaptadas a méquinas basadas en ROM sin disco rigido en 
absoluto. Hoy en día se pueden comprar versiones del sistema UNIX para los mayores 
supercomputadores, las méquinas maxicomputadoras más ampliamente utilizadas y 
casi todos los minicomputadores a la venta. 

Conforme los microcomputadores sa han desarTOI!ado en velocidad y potencia 
y su costo ha disminuido, estas méquinas se han movido al rango del sistema UNIX. 
Las méquinas 8088 originales eran casi lo bastante potentes para soportar el sistema 
UNIX y algunas implementaciones podrian ejecutarse sobre estas méquinas. El 
Sistema operativo XENIX es una versión adelgazada del sistema UNIX para el 18M PC, 
pero está realmente en o por encima del filo de la capacidad da la méquina y sólo ha 
tomado cuerpo con las máquinas 80288 y 80388. 

Recientemente, los Laboratorios 8811 y AT&T han desarTO!Iado una nueva 
versión genérica denominada Revisión Octava o sistema UNIX da Investigación. 
Aunque no se venda comercialmente, esta versión ha sido ampliamente distribuida a 
universidadU.. 

Loa duc:endlentes de las versiones BSD están siendo constantemente 
mejorados y la realización de acuerdos entre AT&T y Microsoft, AT&T y Sun, y AT&T Y 
Amdahl están permitiendo integrar més extensamente las versiones 
microcomputadores y supercomputadores. Finalmente se espera que las versiones 
SVR3, BSD y XENIX converjan en una versión única del sistema UNIX que pueda 
ejecutarse en casi cualquier entorno hardware. Este producto 
también permitir la compatibilidad de código objeto entra diferentes v&•rsi~•Dotii 
misma máquina. 
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L~ REVISION SVR3 

Es la versión más actualizada del sistema UNIX de A T& T. Ha sido portada a la 
mayoría de los principales computadores y es el estandar actual para la línea AT& T. 
Ha sido Significativamente mejorada con respecto a versiones anteriores y contiene 
muchas modificaciones. Las principales modificaciones a nivel de usuario incluyen más 
ayuda en línea, herramientas de administración del sistema notablemente mejoradas ( 
y simplificadas) y mayor resistencia al da~o debido a caídas de tensión ·y otros da~os 
inadvertidos. 

A niveles inferiores del sistema UNIX, las modificaciones más importantes han 
sido el soporte para bibliotecas . compartidas, un soporte de memoria virtual muy 
mejorado y nuevas herramientas para integrar redes de área local con el núcleo. 
Naturalmente ha habido muchísimos cambios y optimizaciones menores en todo el 
sistema. 

SVR3 FRENTE A BSD Y SVR2 

El sistema SVR3 está significativamente más libre de errores que las versiones 
BSD e incorpora muchas de las innovaciones que se originaron en los sistemas BSD. 
Sobre todo, hay mejor soporte para SVR3 que para las versiones BSD, las versiones 
BSD están fragmentándose en diferentes vendedores que mejoran el sistema por sus 
propios medios. Casi todos los sistemas comerciales utilizan SVR3, mientras los 
sistemas científicos y técnicos tienden a constnlirse a partir de la base BSD. 

Comparado con su predecesor inmediato, la versión SVR2 de AT&T, SVR3 
tiene varias características nuevas, pero es mayor y a menudo más lento. Es decir, 
SVR3 requiere significativamente més memoria real y un disco rígido mayor que 
SVR2. Por contra, el usuario de SVR3 obtiene un sistema avanzado con nuevas 
características de conexión a red, y mejor soporte de documentación y herramientas 
de administración. 

BSD (BERKELEY SOFTWARE DISTRIBUTION) 

En 1974, el campus Berlleley da la Universidad de California se involucró en el 
desarrollo del UNIX cuando el Profesor Fabry adquirió la versión 4. En 1975, Ken 
Thompson visitó la Universidad, su Alma Mater, y ayudó a instalar la versión 6 en una 
PDP-11170. El mismo a~o. dos graduados llegaron a Berlleley: Bill Joy y Chuck Haley, 
los cuales tuvieron un papel determinanta en el desarrollo del Y 
Thompson trabajaron en un compilador en Pascal y un editor ~~~~ Y 
posteriormente volcaron su interés en las operaciones internas del /ql 
aquí el nombre de Berlteley Software Distribution. 
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. Posterio_rmente 8ill Joy siguió trabajando sobre el EX para al'ladirle capacidad 
de drreccronamrento de cursor sobre terminales CRT y producir además el C-she/1, que 
se llamó así por su similitud con el ambiente de programación ·e·. En 1978 se 
actualizó la organización interna del sistema. llamándola Second 8er1teley Distribution, 
que también se conoce como 2850. 

El sistema se volvió popular en las máquinas PDP existiendo varios 
lanzamientos. hasta el 2.9850 que aún en la actualidad se encuentra en algunas 
PDP-11. En el mismo al'lo se adquirió una V AX-111780 que inicialmente · ~n-i a el VMS 
de DEC. Sin embargo, el personal de investigación estaba ya habituaa:- J trabajar en 
UNIX. Entonces el profesor Fate~an obtuvo una copia de UNIX 32N. -Jna versión 7. 
que se trasladó a la VAX. Bill Joy y otro graduado, Ozalp 8abaoglu, adicionaron el 
manejo de memoria virtual al 32N, es decir, la posibilidad de correr programas de 
mayor tamal'lo que la memoria del equipo. Joy también trasladó las utilerias de la 
versión 2850 a la VAX llamándola "Virtual VAXJUNIX". 

En diciembre de 1979, este conjunto de modificaciones ai28SD y a la versión 7 
dieron origen al 3850. La Agencia de Proyectos Avanzados e Investigaciones de la 
Defensa (CARPA) aceptó el sistema para uso interno dando con esto el impulso 
necesario para que. tiempo después. se distribuyera la 4850. En 1983, la 4.2850 
incluía el Fast File System en et cual cada sistema de archivos se subdivide en un 
grupo de cilindros y a su vez el sistema operativo craa y graba archivos en cilindros 
paralelos. 

Esto mantiene los sectores pertenecientes a un archivo en una misma región 
física del disco. evita así la fragmentación det mismo y permite un acceso más rápido. 
Esta versión soportaba la conexión de una red Ethernet Tiempo después, Sun 
Microsystems le adicionó el Networ1!. File System (NFS). La liberación del 4.3850, en 
1987. consistió en algunos ajustes a la 4.2850. Los cambios menos drásticos a este 
último lanzamiento, en contraste con los anteriores. han consistido en adiciones que 
indican que 850 y AT&T poclrlan converger eventualmente. 

EL XENIX DE MICROSOFT 

Xenlx estj basado en la versión 7 de AT&T. Microsoft liberó el Xenlx 2.3 en 1980 
como una implantación para microcomputadores. De la misma mane111 que et sistema 
se basó en la versión 7, et Xanlx tomó algunas utilerfas de la 4.1850. 

La versión 3.0 incorporó algunas caraderlstlcas del AT&T System 111 y el Xenlx 
5.0 se disel'ló tratando de cumplir con los estándares de la definición da de 
System v de AT&T. La intención de Microsoft y de Santa Cruz Oflet'llrtiar~. 
propietaria de Xenlx, es lograr que Xenlx y UNIX converjan en un 
decir, seo UNIX. 
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AT&T 

Paradójicamente, AT&T no liberó formalmente su versión de UNIX hasta 1982, 
años después de que se disllibuyeron el Xenix y la 4. 1 850. El primer lanzamiento 
comercial se llamó UNIX System 111, que se basó principalmente en la versión 7 y en 
algunas caracteristicas de programación de la versión 6. En 1983 se liberó el UNIX 
System V que incluia importantes utilerias de Be!Xeley. Se incorporó el proceso init de 
inicio de tareas, siendo diferente el procedimiento de la versión 7. 

AT& T liberó el UNIX System V v.2 en 1984 introduciendo una versión propia de 
la base· de datos Termcap, llamada Terminfo la cual consiste en una serie de archivos 
que describen las capacidades de cada modelo y tipo de terminal. Otros cambios 
incluyeron modificaciones menores al sistema jerárquico de archivos, la adición de 
Streams y el Remota File System en respuesta al NFS de Sun. El actual UNIX System 
V versión 3 (SVR3) es la correspondiente a las plataformas lntel y la base de los 
ambientes gráficos para UNIX. 

EL FUTURO DE UNIX 

El usuario puede confundirse ante la variedad de versiones, distintas marcas y 
hasta clones. Sin embargo, la gran corriente de la estandarización ha induido al UNIX 
al crearse la SVID (System V Interface Definition; Definición de la Interface del System 
V) que norma con exactitud los servicios que el sistema operativo debe ejecutar y 
cómo deben solicitarse, además de las exigencias de diferentes organizaciones como 
IEEE, la CARPA y las propias asociaciones de usuarios que regulan todo cambio y 
adición. 

Existen actualmente dos entidades que luchan por el liderazgo de los 
estándares, éstas son la OSF (Open Systems Foundation; Fundación de Sistemas 
Abiertos) y Unix lntematlonal, las cuales agrupan a diferentes fabricantes de software y 
hardware. 

Estll guerra por colocar en el mercado las primicias de la investigación, las 
mejores interfaces y los ambientes más amigables y prácticos traerá un solo ganador: 
el usuario. 
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SISTEMAS ABIERTOS 

Los Sistemas Abiertos han llegado al mercado y ofrecen una perspect·1a más 
al usuario para aprovechar al máximo el hardware y software con que cuenta. Del 
mismo modo las posibilidades de comercializar la nueva tecnología son más· amplias 
para los distribuidores. 

Todo esto es un atractivo adicional para los usuarios y una oportunidad para los 
desarrolladores propietarios Pero qué son los sistemas abiertos? Cómo saber cuando 
se está hablando de uno de ellos? 

Los sistemas abiertos pueden caracterizarse como una tecnología orientada a 
la supervivencia para los 90, ya que representan una respuesta a las peticiones de la 
mayoría de usuarios activos que buscan el bienestar común. · 

La explicación anterior puede tomarse como sólo un rasgo de esta nueva 
tecnología, pues en realidad todavía no existe una definición absoluta que sea 
aceptable por el grueso de la población informitlca. Dentro de las definiciones más 
aceptadas con respecto a los sistemas abiertos, existen cuatro que han sido más o 
menos asimiladas. 

-Los sistemas abiertos corren bajo UNIX. 

-Se adecúan a las normas intemacionales. 

-nenden a evolucionar. 

-Son capaces de integrarse. 

Los sistemas abiertos y UNIX, son utilizados por diversas organizaciones. Para 
unas, UNIX es el punto que marca la desaparición de las grandes computadoras en los 
procesos de operaciones comerciales. Para otras significa mucho més el remplazo de 
los sistema operativos propietarios, tanto de los simples procesadores personales 
como de loa complejos sistemas de cómputo. 
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Sin'-embárgo, lo cierto es que, tratar de emparejar la tecnología" de sistemas 
abiertos con el sistema Operativo UNIX, trae como consecuencia algunas limitantes. 
Como punto principal, es posible mencionar que tod~>via no hay una definición 
completamente estandarizada del sistema operativo UNIX. Además de que UNIX y su 
API (Application Programming Interface) no direccionan elementos claves de sistemas 
tales como "look". and "feel", manejo de información y desarrollo basado en sustitución. 
Por otra parte. las funciones comerciales más complicadas, son las que requieren de 
un sistema complejo que las soporte. 

Los sistemas abiertos se acoplan a las normas internacionales, pero para evitar 
confusiones y antes de continuar, es indispensable aclarar que "abierto" deberia ser lo 
opuesto de "propietario". Ser abierto es ser compatible. Lo cual hace de un sistema 
bajo este concepto, un elemento atractivo para convertir al equipo y al programa en 
productos compatibles. 

Sin embargo, al respecto de esta sencilla y atinada definición, hay desacuerdo. 
Para empezar, una norma implica un acuerdo entre distribuidores y usuarios con el fin 
de que se suspenda la innovación en un área determinada, para que la creatividad e 
inventiva se canalicen en algún otro sector, evitando asi la saturación de uno sólo. 

De tal manera que cuando los desarrolladores han resuelto los problemas 
comerciales, puedan comenzar a promover las ventajas de las implantaciones basadas 
en normas, enfrentándolas a las nuevas alternativas propietarias. Otro inconveniente. 
es que lleva tiempo que usuarios y distribuidores coincidan en los movimientos 
normativos. Como consecuencia, las normas se direccionan a tecnologías antiguas en 
lugar de enfocarse al nivel de los lideres. 

La definición de sistemas abiertos se puede describir mejor como una 
terminación abierta", la cual se caracteriza por una arquitectura de capas e interfaces 
bien definidas donde cada uno de los componentes puede evolucionar 
independientemente da los otros componentes con qua se relacionan. Por otra parte, 
mientras estos sistemas con terminación abierta, invitan a la exploración da . una 
tecnología más avanzada y mejor, la asimilación da las normas pueda verse como un 
avance con escalas o una carrera con obstáculos. 

EstD no significa qua haya un enfrentamiento entre las normas y una solución 
de determinación abierta. Lo cierto es qua, las primaras protegen la inversión 
previniendo el ,ock·in" propietario; mientras que la solución da determinación abierta 
protege la inversión permitiendo a la aplicación hacer uso de la nueva tecnología 
conforma ésta va surgiendo sin necesidad de gastar més haciendo més eficiente su 
equipo. 
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La definición de sistemas abiertos hace hincapié en la facilidad de combinar 
solución y10·· componentes de diferentes fabricantes. Su susceptibilidad a integrarse 
proporciona protección de la inversión y una habilidad de innovación al poder combinar 
otros elementos, antiguos. existentes y mejorada tecnología a la vez que protege la 
inversión· actual. El problema de esta definición es que la integración a lo largo de un 
eje no garantiza la integración a lo largo de otros ejes ( por ejemplo: se puede tener 
una excelente integración de datos, pero contradicciones con otros componentes de la 
~~~~~ . 

Dentro de las definiciones de la tecnología de sistemas abiertos más 
aceptadas, existe una gran ventaja: se toman en cuenta las necesidades de desarrollo 
y ambientes operacionales, que a su vez. proporcionan soluciones de aplicación al 
proteger la inversión en recursos humanos (operadores de cómputo, entrenamiento y 
usuarios esporádicos), equipo, aplicaciones y programas del sistema y datos. Además, 
responden en el acto a los cambios de concepto, conducción, escala y ubicación del 
negocio. 

Siendo un tanto exagerados, un proteccionista es partidario de las normas, 
renuente a cambios lentos y bien pensados, se trata pues de un "conservador". En 
tanto que un "liberal" es partidario de los cambios y considera que las normas deben 
ser condenadas a la hoguera. 

Ante esta situación antagónica, seria ideal hacer un balance entre los dos 
extremos. Podrfamos decir, que esta es una llamada para actuar, para que los 
usuarios expresen a los distribuidores claramente sus necesidades y lo que esperan 
de la tecnología de los sistamas abiertos. La idea es que se emitan dos mensajes 
distintos: uno en cuanto a normas y en cuanto a innovación. 

Con respecto a ésta última, será necesario que se continúe renovando, pero 
que no se cambie sólo por cambiar. Se debe estar plenamente seguro de que la 
innovación traera más beneficios que gastos, con la salida de las normas. 

En cuanto a normas, es importante que se cumpla con las que describen el 
procedimiento que los programas de aplicaciones requieren para los servicios del 
sistema opaallvo (por ejemplo: que los API's esténdares (Application Programming 
Interfaces) como el POSIX y las interfaces de servicio de presentación como MOTIF 
concurran '1 cumplan con las normas). 

9 
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Tam~-se debe cumplir con las normas de comunicación que ;.rmitan la 
intarcon~xiáñ di diversos sistemas y con un modelo da infonnación fuente (Rapository 
lnfonnation Modal) astandar. Esta norma deberá indicar al significado da los objetos 
que se guardan en la fuente y explicar cómo éstos se pueden accesar y manipular 
para describir o crear soluciones comerciales. Fiolalmente, esta requerimiento 
remplazará la necesidad de API'S estándares, lenguajes e interfaces de 
programación; ya que las herramientas que popularizan y manipulan la fuente se 
convertirán en el medio de describir e implantar los sistemas. 

Las normas para esta modelo motivarán la innovación, permitiendo al desarrollo 
de nuevas herramientas y técnicas y el despliegue de los activos de la aplicación 
existentes representados en la fuente. Todas esta normas necesitan recibir la 
aprobación de múltiples distribuidoras de equipo y programas. 

El progreso de varias organizaciones normativas es lento, cómo se las arreglará 
un usuario mientras tanto?, Cuando deberá aceptar las normas y cuando emplear 
tecnología propietaria? Cómo formarse una idea absoluta entre las normas y la 
innovación? Cada situación busca ser juzgada y desgraciadamente, se necesitan 
soluciones sencillas que sean asimiladas por todos. Sin embargo, para mantenerse en 
posición, se puede considerar la siguiente regla inicial. 

A lo largo de una pendiente que comienza con equipo y termine con la 
funcionabilidad comercial, el uso de la innovación tecnológica propietaria se deberá 
restringir a un lado de la moneda. 

El énfasis en las normas y la portabilidad deberá colocarse del otro lado. 

En el nivel de equipo/programas del sistema, elementos como Interfaces 
Gráficas del ~suario (Graphical Usar Interfaces), Interfaces de DBMS (Database 
Magnagement System; Sistema de Administración de Base de Datos) e interfaces del 
Sistema Operativo, penniten realizar mejoras a cambio de explotar las interfaces 
propietarias. En un segundo nivel, encontramos el porcentaje más alto de la inversión 
de aplicación y por lo tanto éste deberá recibir la mayor protección de cambios 
costosos y destructivOs. 

Por lo tanto, existen varias definiciones laborales de tecnología de sistemas 
abiertos, alguna promueven la evolución y la innovación y otras ayudan a proteger las 
inversiones actuales o propuestas en soluciones de la tecnología de información. 
Mucho metas c:t88das por estas definiciones se puedan lograr con las nonnas de los 
integl'lldorea de sistemas que pueden tardar en ser aceptadas y expresadas por 
completo aunque también formen parte de la solución. 
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1 WORKSTATIONS 1 

. Estacione• de trabll,lo 



SISTEMAS ABIERTOS 

* No existe una deflnlclón absoluta 
* Corre bajo UNIX 
* Se adecuan a las normas Internacionales 
• Tienden a evolucionar 
• Son capaces de Integrarse 
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SISTEMAS ABIERTOS 

* '"Abierto• deberla ser lo opuesto a upropletarlo• 

* Es una arquitectura de capas e Interfaces bien 
deftnldas 

* Cada uno de los componentes puede evolucionar 
independientemente de los otros componentes 
con que se relacionen 
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UNIX EN RED 

CARACTERISTICAS EN AMBIENTE OE RED 

El tipo de red bajo Unix que empieza a aparecer, consiste en enlaces 
princllpamente Ethemet o Token Ring, con equ1pos t1po cliente basados 
pnnc1palmente en PCs compabbles y equipos servidores que son "worl<stations·:· 0 
multiusuarios basados en Unix. 

La razón de utilizar PCs como cliente y no algún otro equipo, consiste en la 
necesidad de muchos usuanos de poder correr las aplicaciones tradiCionales de DOS 
en las PCs. El ambiente de las PCs entonces debería consistir en un s1stema de 
ventanas tipo Microsoft que puede lanzar aplicaCiones tanto de DOS como de Unix. 
Las PCs también requieren el servic1o de archivos e impresoras; es decir. el usuano de 
la PC debería accesar los discos e impresoras de los servidores Unix como si 
estuv1eran localmente conectados a la PC. Este servicio es par&Cido al que da un 
servidor en una red Novell. Con la capacidad de lanzar aplicaciones de DOS, Unix 
caracter y Unix gráfico (X11) desde cualquier servidor en la red y venas en distintas 
ventanas de la PC, la PC se vuelve un Cliente universal. 

La razón de utilizar servidores Unix dentro de las redes locales está 
principalmente en la posibilidad de correr aplicaciones de base de datos en estos 
servidores conjuntamente con las demás aplicaciones desarrolladas para Unix y 
Ventanas X 11. El servidor Unix puede adicionalmente correr aplicaCiones muy 
robustas. Los actuales proveedores de bases de datos SQL Oracte, lnforrnix, SyB, 
lngr;;s y Progress. cuentan con versiones de sus productos para todas las plataformas 
Unix. Con estas herramientas, los usuarios pueden desarrollar con rap1dez sus 
propias aplicaciones y correr1as en los equipos servidores de la red. 

Los servicios que proporcionan los servidores Unix, entonces. son los siguientes: 

• Aplicaciones de base de datos ( Principalmete SQL) 

• Aplicaciones Unix 

• SeMc:lo de archivos e impresoras para Clientes 005. 

• Aplicaciones ·x• gráficas. 

• Comunicaciones TCPIIP, X.25, monitoreo dala red, etc. 

~ 

~ 
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Las ventajasJ!.ara los usuarios de este tipo de red local son: 

• Poder correr aplicaciones de DOS simultáneamente con aplicaciones gráficas 
X 11 y aplicaciones Unix de caracter. 

• Conectividad. A una Red Ethemet ( Lan O Wan) con TCP/IP se pueden 
conectar: 

- Terminales tontas 
• PCs 
- Terminales X 
• "woi'Xstations" 
- Mainframes 

• Heterogeneidad de marcas. Se pueden mezclar marcas diversas con 
SUN/HP/IBMIOEC.etc. 

• Simetría. Los clientes pueden lanzar aplicaciones de cualquier servidor. 
Cualquier servidor puede ser también cliente. 

• Sistemas abiertos. 

Para lograr lo anterior se requiere la conjunción de diversas tecnologías, a 
pesar de lo complicado qua puede resultar. los beneficios son tan grandes que vale la 
pena el esfuerzo requerido para incorporarlas, ya que se convertirán en tecnologías de 
punta en los siguientes al'\os. 

31 
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Estaciones de Trabajo "WorkStations" 

Durante los últimos años. se ha visto un crecimiento muy fuerte en el uso de 
redes locales basadas en servidores Unix. Esta tendencia empezó con la 1ntroducoón 
al mercado de las poderosas "workstatJons" (Estaciones de Trabajo) basadas en la 
tecnología RISC (computadoras con un conjunto reducido de instrucciones). Los 
atnbutos de estas "workstations" hacen muy atractivo su uso como servidores en las 
redes locales. además da su tradiCIOnal onentación a aplicaciones de gráficas 
(CAD/CAM), desktop publishing, CASE y diseño. 

Las características que comparten las distintas marcas de estaciones de trabajo 
son las Siguientes: · 

1 .• PROCESADOR PODEROSO 
DE 32 BITS BASADO 
EN TECNOLOGIA RISC 

Las ''workstations" cuentan con un CPU con teonologia RISC que pueden 
proporc1onar hasta 70 MIPS(millones da instrucciones por segundo) y con memorias 
centrales da 16 a 256 mb. Esta velocidad da proceso las permita correr aplicaciones 
de tipo gráfico (CAD-CAM), ate.· o bien mejorar muchos procesos Simultáneos en modo 
multiusuario. 

2.- PANTALLA GRAFICA GRANDE Y RATON (MOUSE) 

Todos los modelos ''workstations" cuentan con pantallas gráficas de 19" y 
generalmente de color. Las imágenes maneJadas son "bit-mapped", es decir qua lo 
que se va en la pantalla as un reflejo da un arreglo de bits en la mamona principal: al 
modificar esta arreglo, automáticamente se cambia la imagen correspondiente. El 
mouse también permite mucha agilidad en la comunicaCión del usuano con al equipo. 
La posibilidad de crear ventanas, manipularlas y pasar imágenes de una ventana a 
otra son muy úbles cuando se está trabajando con vanos procesos a la vez. 

3.· TARJETAS ETHERNET O TOKEN RING INTEGRADAS 

Las "Wotbtations• se diseñaron para trabajar en red local. Tan as así que todos 
los modelos tienen integrada desde la fábrica la tarjeta de red Ethemet o Token Ring. 
El protocolo de comunicación más solicitado por las ''workstations" es el TCP/IP y su 
gran ventaja es la diversidad de distintas computadoras que lo soportan. Desde una 
PC con DOS hasta mainframas se pueden conectar en una misma red. 
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4.· SISTEMA OPERATIVO UNIX CON VENTANAS X11 

Las distintas marcas de "worl<stations" en el mercado tienen otro atributo que 
les dan cierta compatibilidad: todas cuentan con el sistema operativo Unix, y el sistema 
de ventanas X 11. Unix que onginalmente se desarrolló en los 1 aboratorios Sell de 
AT&T. es un sistema operativo multitarea y multiusuario. Es robusto y se ha vuelto el 
estandar para equipos multiusuario de tama~o mediano. A través del sistema de 
ventanas X 11, diferentes modelos de ""worl<stations·· pueden coexistir en la misma red 
local y compartir aplicaciones mutuamente. Con otro produdo, NFS (Networ1< File 
System; Sistemas de archivos de la red), una "worl<stations" en la red puede asociar el 
sistema de arChivos de otra computadora y verlo como si tuera propio. Este atributo 
perm1te ver a una red local como un sólo s1stema de cómputo. 

Sistema de ventanas X11 y los GUI (Interfaces gráficas del usuario) El sistema 
de ventanas X11 se desarrolló en el Instituto Tecnológico de Massaehusens (M.I.T.) a 
partir de 1985 y proviene de un sistema 'W de "Windows". Las diez primeras 
versiones las realizaron tres personas del MIT, pero la versión 11 tuvo apoyo de otras 
empresas como Digital Equ1pment, Hewtett Packard e IBM. Actualmente se encuentra 
en la versión 11.5. 

El paquete X 11 consiste en una serie de subrutinas para el manejo y 
despliegue de 1mágenes con funciones para crearlas, expanderlas, moverlas, etc., y 
además controlar las interrupciones de un dispositivo de apunte o mouse. Cuando se 
invoca el sistema de ventanas X, se arrancan dos programas: uno, llamado el servidor 
X, controla las imágenes en la pantalla y el otro es la aplicación en si. Los dos 
programas pueden coexistir en la misma computadora o en dos diferentes. 
comunicándose a través de memoria o de la red local. 

La gran ventaja de este sistema consiste en poder arrancar una aplicación en 
una computadora diferente y verla en su propia pantalla. En este caso. la aplicación 
corre en la otra computadora mientras el servidor X está corriendo en su propia 
computadora. El sistema ea simétrico, es decir que, la otra computadora en la red 
también puede correr una aplicadón en nuestra méquina y ver1a en la suya. También 
se pueden fabricar computadoras sendllaa que consisten en una pantalla grande, una 
unidad de procesamiento simple y un teclado y mouae que corre el servidor X 
almacenado en un prom. Al conectarse en IL red, estos dispositivos. llamados 
Terminales X. pueden correr aplicadones en otras "Worl<stationa• en la red y verlas en 
su pantalla. Exilten programas también que se pueden instalar en PCs. 
convierti* ldolu en tenninales X. 
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5.- GRUPOS DE TRABAJO 

Esta ~sibilidad, de tener una aplicación corrier"do en un equipÓ y el servidor x 
en otro. ha creado un nuevo concepto en la computaCión moderna. el de un "grupo de 
trabajo". En este concepto. varias "wor1<stations" de distintas marcas pueden estar 
conectadas en una red local y pueden contar cada uno con distintas apliCaciones. 
Cualquier usuario de la red puede correr desde su equipo, cualquier aplicación que se 
encuentre en otro equipo. como si lo camera en su propia computadora. Esto. aunado 
a la posobllidad de poder compartir la infonnaczón guardada en los distintos discos. 
pennite que diferentes personas conectadas a distintos equipos en la red utilicen u·na 
herramienta o aplicación en común. inclusive para un sólo resultado final. 

El concepto "grupo de trabajo" es el poder trabajar, en conjunto, un grupo de 
personas conectadas en red con diferentes equipos de cómputo. 

FABRICANTES DE "WORKSTATIONS" 

Los princioales fabricantes de ''wor1<stations" son Sun Microsystems. Hewtett 
Packard, Digital Equipment e 18M. 

SUN MICROSYSTEMS 

SUN Microsystems es el fabricante más grande de "Wor1<stations" con una 
participación del 38'111 del mercado. El procesador RISC que utiliza se llama SPARC y 
SUN ha intentado convertirte en estandar en el mercado por medio de la venta de las 
licencias de su tecnología a otros fabricantes como Fujitsu y Tatung. Estos clones de 
SUN entran a competir contra SUN y las demás "workstations" para dar a la tecnología 
SPARC más penetración del mercado. 

HEWLET PACKARD 

HP adquirió a la empresa APOLLO, otro fabricante de "Workstations" y está 
uniendo la tecnología de ém con la suya propia. Su linea de productos. Snake. esta 
basada en un chip RISC propio llamado PA (Predsion An:tlítacture). Actualmente este 
chip es uno de los más rápidos en el mercado, superando a los 70 MIPS. HP también 
está buscando aliados en el uso•de su chip con empresas como HITACHI. En 1991. 
alcanzó el 201111 del mereaclo. 

34 

, 1 

., 

.· 



DIGITAL EQUIPMENT 

DEC cuenta con una línea de "wofl(stations" llamada Decstations. basada en el 
ch1p procesador RISC de la empresa MIPS. Se formó una alianza de más de 30 
empresas denominadas ACE. (Advance Computar Environment) para fabricar etanos 
usando la nueva vers1ón de este chip MIPSB4000. Actualmente DEC liberó un chip 
"Aipha" de 64 bits con POSibilidades de superar a !os 200 MIPS. A raíz de esto, DEC 
probablemente de¡ará el consoi"Cio ACE. 

IBM 

IBM entró algo tarde con un equipo RS-6000 basado en un chip RISC 
propietario llamado Power Architecture. IBM también ha hecho alianzas con Apple 
Computers y Wang para expander la venta de su tecnología. Actualmente cuenta con 
sólo 9% del mercado, pero esta Pé!rticipación va en aumento. 

OTROS 

Existen otros fabricantes de "wofl(stations" como Sequent Silicon, Graphics, 
CDC. etc/. cuya fracción del mercado es de 15%. 

Es importante recalcar, que en la actualidad existe una verdadera guerra de 
precios entre todos estos fabricantes, con las consecuencias lógicas: baja de precios. 
aumento da la tecnología y poder da cómputo. 

Una PC lntel también puede convertirse en una terminal X que corre un 
programa especial que amula et servidor X. La Compal'\ía AGE Logic produce un 
programa "Xoftware for DOS" que hace esta función. Al utilizar el ambiente Windows 
de Microsoft. JSB Multiview Oasktop/X, es posible que un usuario de una PC 
conectada en una rec:1 de "wo111stations· pueda tener aplicaciones de DOS y correr 
simultáneamente con aplicaciones X; lo cual ofrece un ámbito verdaderamente 
poderoso y flexible. 

Locus Computlng Corporatlon es et comercializador independiente más 
granda del mundo en et desarrollo de aplicaciones basadas en la conectividad e 
intero~ Unix-DOS. 
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SERVICIOS 

Locus ofrece al cliente servicios de desarrollo para 'abricantes casas de 
software, integradores de sistemas y usuarios finales. 

El equipo personalizado de desarrolladores de Locus trabaja directamente con 
fabricantes de arquitecturas para computadoras y sistemas operativos. 

Por ejemplo. Locus fue el creador del sistema operativo AIX de 18M y en· ·la 
actualidad diseñan utilerias para el m1smo. · 

Locus también ofrece al cliente un laboratorio el-~cual cuenta con distintas 
plataformas, sistemas operativos para sus pruebis. ademáí ofrece asesoria para una 
integrac16n completa de su desarrollo: 

Actualmente existen más de 500.000 instalaciones de Locus Computing 
Corporation en todo el mundo de .~s s1gu1entes productos: 

• 

PC-INTERFACE: 

Es un software con caracteristicas de red el cual permite a usuarios con PCs 
y/o Macintosh compartir servicios como son sistemas de archivos, recursos de 
impresión desde servidores Unix y/o Xenix. 

Los sistemas da archivos son obtenidos desde al servidor; en al caso de que la 
PC y/o Macintosh no cuenten con disco duro, al PCI podrá asignar un disco v1rtual C.D. 
En el caso de contar con disco duro físico por medio del PCI se podrá contar con un 
disco O. 

La transferencia da archivos entra discos virtuales; físicos será por medio de un 
copy en DOS. 

Los recursos de impresión se hacen por medio del spoolar de Unix y/o Xanix sin 
importar qua la aplicación est6 en DOS. 

Actualmente ast* liberada la versión 4.1 de PC-Interface la cual ya contiene 
drivers (NOIS.DRV) el cual da soporte a Novell. 
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BENEFICIOS: 

• Requerimientos de memoria mínimos. 
• Serv.iQC)r Unix y/o Xenis no dedicado. 
• Seguridad completa de informac~ón a través de Unix para DOS. 
• Capacidad para manejar múltiples sistemas Unix. 
• Emulación de terminal VT220NT100 para F'Cs. 
• Emulación da terminal VT320NT102 para Macintosh. 
• Ejecución de procesos remotos. 
• Ejecución de comandos Unix desde DOS y/o Mac. 
• Soporta F'Cs remotas. 
• Soporta MS Windows 3.0. 
• Soporta ta~etas Ethernet, Token Ring y puerto de comunicaciones RS-232: 

DRIVERS ETHERNET. 

• 3Com 501.505,523 
*Digital Equipment Corp., DEF'CA, DE100, DE200 
• Excelan 
• Racal lnter1an 
• Ungerman 
• Western Digital WD8003 E. EB y EBI 
• Westem Digital WD8013 EBI 
* Westem Digital WD8003 EIA(MCA) 
• Xircom Pocker Ethernet (pandad gemela no es soportada) 
* NW 1000 y NW2000 

DRIVERS TOKEN RING 

• Ta~etas 18M (4 y 4/18) 

SERVIDORES DE F'C·INTERFACE INCLUIDOS EN VARIAS MARCAS DE UNIX: 

* SCO Open Desktop 
* AIX 
• Interactiva 
* ATNT 
* DEU. 

Exltt.n 45 distintas plataformas de PC-Interface (servidor) y se cuenta con 
PC-lntert.ce para DOS con soporte a Windows y F'C-Intarface para macintosh. 

37 

' ·. 



TCPnP PARA DOS 

Es uñ- producto de software el cual permite a computadoras personales 
casadas en DOS comunicarse con una gran variedad de servidores Unix y/o Xenix 
más comunes en la industria, permite establecer sesiones remotas desde la PC 
transferencia de 4 archivos entre su PC con las otras computadoras conectadas a la 
red. · 

BENEFICIOS 

• Integración completa de los protocolos TCPIIP, TCP, UDP, IP y ARP. 
• Ba¡os requenm1entos de memoria. 
• Protocolos estandar FTP y TELNET. 

FTP (File Transporting Protocol; protocolo para el transporte de 
archivos) 

TELNET (procesos remotos incluye emulación de terminal VT220 e 
incluye modos de emulación H19, VF52 y ANZV X.384) 

• Aplicaciones de red distribuidas. 
• Multifunción de estaciones de trabajo. 

TCPIIP para DOS soporta usuarios con programas de red utlizando una 
interface en programas de aplicaciones librerías socket con las que nosotros podemos 
desarrollar y modificar algunas librerías y utilerias incluidas en TCPIIP para DOS. 

Las tarjetas de comunicación soportadas son las mismas de la lista de Pe­
Interface y en TCPIIP para DOS no está soportado el puerto de comunicaciones RS-
232. 
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ETHERNET 
Características 

·Creada por XEROX (1970) 
• Estandar más Estable 
• Versátil en distintos Ambientes 
• Instalación Compleja 



[glffrll.~[~~lF 
ESPECIFICACIONES TECNICAS 

Velocidad ........ 10Mbits/seg 
Protocolo ........ CSMAICO 
Nodos .............. 1 a 1023 

Cableado 

~-

THICK (RG-11) 500m" 
THIN (RG·58) 300m" 
TWISTED PAIR 150m 
FIBRA OPTICA 

• Máximo 3 segmento• 
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~ tf CrU 1- L~ l~l (g 1F 
FABRICANTES MAS IMPORTANTES 

·3COM 
• EXCELAN 
·MICRON 
·NOVELL 
·GATEWAY 
·SMC 
·INTEL 
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~'V~I~f~~'lf 
VARIANTES EN INTERFACES PARA PC's 

• Tamaño de BUFFER 8, 16, 40, 64 Kbytes 
• Bus de 8, 16, 32 Bits o Microcanal 
-Uso de O MA 
- Procesador 
• Generación: 1ra. 2da~ y 3ra. 
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• Velocidad 1 O Mbits/seg. 
• Estandar más utilizado en el orbe 
• Más alto rendimiento (performance) 

Coaxial Delgado (300 mlseg.) 
• Cableado Coaxial Grueso ( 500 m/seg.) 

Par telefónico (150 m/seg.) 
Fibra Optica 

, Conectividad hacia otros sistemas 
·Norma 802.3 (IEEE) 
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ThQl~~ll~l~@ 
~§[J[]@&,§ 

-Creada por IBM 
-Alta Conectividad en IBM 
- Buen complejo 
- Buen rendimiento 
- Opción de 4 y 16 Mblts/seg. 
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Velocidad .•.• 4 ó 16 MBits/seg. 
Protocolo .•.. Token Passing 
Nodos .•...•. 1023 
Instalación ... MAU's 

STP/IBM tipo 2 
Cableado UTP 

FIBRA OPTICA 

' ·. 
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·3COM 
·IBM 
• MICRON 
• UNGERMAN • BASS 
• PROTEON 
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El conjunto de Chips para Token Ring 
se desarrolló conjuntamente entre IBM 
y Texas lnstruments. Casi todas las 
inteñaces Token Ring se basan en el 
Chipset de T.l. (TMS380) 
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'ffiQl~~l L~l~@ 
~[M]@.] 'if~m 

- 4 Mbits/seg. 
·Topología de Estrella distribuida 
• Norma 802.5 (IEEE) 
-Protocolo Token Passing 
• Cable IBM tipo 2 
- conectividad hacia ambiente IBM 
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INTROOUCCION 

TCP/IP Y LA INTEGRACION 

DE AMBIENTES 

HETEROGENEOS 

., ',, 



FAMILIA TCP/IP 

PRODUCTOS Y ESTRATEGIAS 
CE INTEGRACION 

CASOS DE ESTUDIO 

AGENDA 
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HISTORIA Y GENERALIDADES 

'1 
:::es 

~EOES 
.:c,.~:s • S.>. TEI..JUI..i:$ 

:1 :..,.O.N SI 

l 
:;E: es 

REO ES 
"'·W"I..IAS MOVILES .'NAN S) 
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HISTORIA Y GENERALIDADES 

· ;s; :-: e.:a ~~ ·r;ca1o ::n ~~=~N:-
. g-:-2· :~ .. ·r-e"a :e.,astrac:cn je .:..~F' ~NE7' 
·;:-: :-:.eza ·a .mcramac:on oe :e~ 1~ 
~;a o Se ·cera r-;;:oqp :on ·~n,. • 1 350 :9E!'!KL::YJ 
• ;a2 -:= ,;:o ceemc1aza a "e ;:o en "'"">NE7 
· 383 Se :~.ootrca -:P·IF' :::n escec:ficac:ones '.1il•:ares 

:slal"'oares 
~ ;a• Se secara \1tlnet je .1rcaner 
1 ;as-;c '-'aS :e 200 oroveeaores so cortan 7'C? :r' :11as ae 

:·:: :co s•stemas. 



HISTORIA Y GENERALICACES 

4 POR QUE TCPIIP' 

• ~ceotaao amCIIa,.-;ente oor os :entres 'le .n·,est1gaczon y 
·Jesaro110 en toao el mynco 
'Clesce 198• ~u e ceauenao cor et ~oc1erno 1 ·a defensa de :os 
=l.;~ 

• Los SIStemas :asaces en Bertttey-UniX. 10 croveen 
·Si. N (Sun IJhcrosys1ems¡ te da a TCP1IP un COSIC10nam1ento 
comerc:al 
• Los amc1entes ""as :ecn1cos aaoc1an TCP'IP 
: Son tos un1cos orotocotos rea1mente ac1erto~ y estandares 
dtsoontDies actua1men1e 

; • "''edecesores ae •os crotoco1os tSO 

í 
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ARQUITECTURA 

MOOELOOSI 

CAPA J '<OMBRE 

1 "'?LiC;.Ci0/11 ' 

5 
1 ?c;ESENTACIC/11 1 

' SESI0/11 ' ' 
' • 1 ~AANSPORTE ' 

3 ¡:¡E o 
2 ENLACE 
~ FISICO 



NOMBRE ARPANET ARPANET REVISADO 
Aplicación 

Servicios de Proceso a 
Presentación Proceso Aplicaciones 

Sesión 

Transporte 
Host a Host 

Transporte 

Red lnter Red 
Red 

Enlace Enlace 
Fisico Acceso a la 

Red Fisico 
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IP 
1

1CMP 
ARP 
RARP 
RIP 
EGP 
OSPF 

ARQUITECTURA 

Protocoles a n1ve1 de Red 

lntemet Protoccl 
lntemet Control Message Protoccl 

Address Resolution Protocol 
Reversa Address Resotut1on Protoc:ct 
Rcunllng tnformat1on Protocol 
Extemat Gateway Protoc:ol 
Open Shortest Patn First ' 

Á 

" 
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ARQUITECTURA 

Tr:¡rsoc~ C.:lntrot Pr::ocot 

Us:r Datagram Protocct 

Networ1< Vo,ce Protocot 



ARQUITECTURA 

Prctcc:::los a ~1ve1 de Act....-ac.cn 

SMTP 
FTP 
TELNET 

' DNS 
NSP 

SolTIC:Ie Ma1l Transfer P~ctocol 
F de T r an sfer Protocol 
Comun1cac1ón de Term1na1 
Doma1n Name Serv1ce 
Name Serv1ce Protocol 

··' 



ARQUITECTURA 

~Por : .. e TCP'!P ~ue ·~,., ::r1¡umo separado :::e 
estaroares" 

• ¡ 



Nivel 3. Protocolos de Red 

E! .,,vel 3 crovee un fuel'1e ceder je trars:- ;.on y 
1 otros ser11c:os 

1 

E'1trega de paQuetes punto a punto 
AmollO otrecctonamtento 
ldenuficactón a var1os n1veles 
FragmentaCión 
Datagramas de mayor envergadura 
Uso oe redes con ancno de oanda 11m1taco 
Perm1te operac1ón lnter-Re.:l 
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9r:rca :es ser11c:os :as:c:s 
·E~rrutamle,to 

IP: Internet Protocol 

"F 'agm emac:ó,,Re-e,sam cla¡e 
Ut1 liza 01rec::o,es IP :ara oec:d1r el rute o 
A1s1a :os orotoco1os suoer·ores ce 1as :ara:::· st1cas 
escec:f1cas :e :a red 

: 1 

.:· 



IP: Internet Protocol 

Formato de las direcciones IP 

1 Ex1s:en 4 :~ases Oe d1rec:1ones IP A 8 C ! J 
1 
1 

. Clase A [ Q 1 • • ..,.., • ...,..., 

.. . . 12 

..... 90 1 ¡NN,NN NNI • , Zl ,,.,.,,.,. NNJ 

'l :a 12 

Clase B [ • jo 1-i'• ... _¡ · o.._ -1 
llll"tO. 13111:111 (NN.NN)I lit IIIIII.[NN NNJ 

Clase C i • 1 • : o 1 •! • •m j • i '0 - 1 1 
lllaft90. 'tt.IIIIII.IIIIII.(NNJe :22 JIIII.IIIIII.(NIIII 
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IP: Internet Protocol 

!:;emc1o 

·Tema :ates oe TCP 
• Pe~e :es oatos en un oaauete 10ata;rama1 
• Dec:oe s1 es necesana ,a fragmentac:cn 

1 · Determ1na rt..ta :e ac:eso 
• E:1v1a el oatagrama 

- Le cal cons1gue la 01recc10n fi s1ca y er-·. a 
.. Remoto env1a a un rw:e 3oor 

' -,¡ 
' 



IP: Internet Protocol 

E;emplo 

1 
Nooo ~~.e rec1be 

1 ·Tema el paQuete :::lel n1ve1 ce enlace 

J· Determ1na s• el pac:¡1.0ete ha s•do fragmentado 

1· s, ~sta fragmentado .o re-en sacia 

1 
: ·!'asa el datagrama a TCI' 



ICMP 

l~:erret Ccrtr:: Message ?'otee:: 

! • 8r:~ca :nformac:cn :e :uteo y :etec:Jcn :e er,:res 

• L;t:I·Z3CO cara ,nformar al mcc~.;lc ce IP acer:a :e 

, • P ac1..e!es Jue ~o < ;canza su :e su no 
• R1..teaaores 'ncacaces ce env1ar los caaJ..etes 
• Ruteaaores c;ue pueaen env1ar tos ¡:ac;1..etes por 
rutas mas cortas 
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Reverse Acc~~ss Resciut1on Protcc:ll 

• Er1c~entra ;a ~~recc:ér ~P :::ara una .::eterrr,raaa 
c~rec::on E:l'1ernet 1MAC. 

RARP 

·' 3 ocerac16n se ·~a11za a :raves de :.Jr ~rcadcast 
• ::.e reou1ere o e \.n :roce so o e serv,acr RAR e pcr 
caca reo 

·.• 



IP: Internet Protocol 
Dtrecctcnamtentc lnter-Red 

• Una lnter-rea r1ntemet: esta formada ccr una 
cctec::tón de reces .nat~'duales. un teas pcr ruteadcres. 
a veces llamaacs Gateways 

J. J. .l. 
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Ruteo deiP 

.~'":te:: res :e n..;teo 

•¡r.terca~c;ar entr!! ~~sccs,t;~os: gerera;mer"te 'Outers¡ 
,nformac;on acerca :e as 'eaes c:¡ue ::;nec:an 

• P'OlCCOIOS lntraCCI'''dr'IIO 

• P,.c~cc::los lnter:c~rnro 
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Protocolo RIP 

·Caca r·~teaaor :rarsm•:e el ::sto y a :'rec::on 
cesw·~o a s .. s vec:res 

• Ex:~ten :es ::ces ce ~aquetas 
So!JCI!ua: reauestl 
Resp~.oesta( ResQonse ¡ 
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Protocolo RIP 

Formato de pa,.uete 

i ::-ar~oa 

1 
¡,on 

"ISII"'VIdO 

: otnntu:ae:o, ~• 
¡j.rtc::on ~• •amwa 

:~rec::on 

-ernc:a 



l'rotocolo OSPF 

Oc en Srortest P atn F ·rst 

• Protcc::to .~o oroc1etarto 
• 01V1Cie 1as reoes en 

Are a 
S1stema Autor:cmo 
Ststema Global 

• S1stema de segurtdao para ia ::rcpagactcn de las 
rutas dtscon•bles 
• Uso ce c•ferentes ttpos de metncas 
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Protocolo OSPF 

P'ccagac:on de las rutas 

Jt.rea 



Protocolo OSPF 

T c:s :e ~ac~.;e!es :e crcc:agac:én .:e rw:as 

• T co 2 Network Links Advertisement 

• :o o J Network Sui'T'ary L.nk AdvertiS :I'T'ent 

• T·oc 4 AS Boundary Routerss\.r1ary Link 
Ad~ erti sement 

• TipO 5 AS E~ernal Link Advertisement 

~ 
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Protocolo EGP 

Externa! Gateway Protocol 

• F•Je uno oe tos onmeros crotocotos 
• Tres tunc•ones o ascectcs 

AdQUISICión da Vec•nos 
Confirmac1~n de Vec1nos 
lnformac•ón de Ruteo 

• No func•ona con enlaces redundantes 
• No se 1ncluye métnc:a en 1a 1nformac1ón 
• Perm1te que en una tan un sólo router transm1ta la 
•nformac•ón a etilos routers ae ctros dom1n10S 

• 
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Nivel 4. Protocolos de Transpone 

::1 cwel de transpor'le provee a ' .. ma maou1na con 
p:::nex1ones ;:1\,¡nto a punto ,naeceno•entes :e :a suored y 
l;erv•c•os de transacc•on 

Provee enlaces confiables y efic:entes erme procesos 
Forma en con¡unto con 'os n•veles ,nfer~ores una 
rccusta plataforma da ccmun,cac,ones 
Real•za los enl¿¡ces v1nua1es 
T ene aos proto:olos pnnc•pales 

TCP 
UDP 



Protocolo TCP 

rransmts,on Control ;:trotocol 

.o.su0nac,on le •umeros ae cuellO cara transm•s•on je aatos 
~econoom•emo je Datos rec•D•aos 
~eQu•ac•on aet ~u¡o ae aatos 
D•v•s•im ae os .,ensa¡es en aata,.ramas 
Venlic:aoon ae os aatagramas 

Aam•n•strac:on 
estaclec;m,enlo 
MantenuTI~~to 

iemn.nac;cn 

:. 



Protocolo UOP 

·~ser :atagram "•orccol 

; UOP cnnaa se"'11::·J ~e j¡tagramas a :os ;¡rogramas ~el "suano 
:No "aranuza •Jna :cansterenc1a confiaole ~e les Jatcs 
; :,v•a,~ec:be ~at:s sm cagacJdaC2 oe retransm•s1on 
· Sucone ~ue la aCII·:aCIOn oe mas ano n•vet reauza .a ,.31•dac:On 

'.FS (Networt< File Sy51em¡ 
Sl'.MP 
~F'-pi 

. . 
·~ 
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11 ::NS 1 · S\1TI' 1 ¡~¡ 

1 
NetCICS 

1 ! '7e,net 
1 

1 1 ' ~ -; ... -- '- .. 

Nivel 5·7. Sesion-Aplicación 

NOMBRE 
~;:u !C,o.C:CN 

1 "~ESCNr .:-.:.CN 
1 ;::::s:cN 
1 -:o..ANSP':~":"; 

~E~ 

:N¡_;.c¡¡ 
=ISiCO 

. , 
' ' 



----~~-------~ Nivel 5·7. Sesión-Aplicación ! 

N1vel :le Ses>on 

N1ve1 de Presentac1ón 

N1vel de Aphcac1ón 

··' 



Protocolo T•lnel 

Pretecolo de Acceso Remeto e lr:teraC:Ivo :e :erm1na1 

BnMa una ccnex1ón vrrtual a nodos ·emctcs 

· Permrte a 'es usuar•os ac::esar nodos remetes como 
su fueran termrnales Fisrcamente C::r:ec:acas· a el 
Hcst 

: . 
' ' 
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Protocolo Telnet 1 



Protocolo Telnet 

Te1ret>ocen apollo1 ~ 
Trytr-g. ocen 
C:r-,.eeted to acollo 1 

, Escace Charac:er 's '1' 1 
' 1 

~ser:'lame j 
Pass...,ord: ---



o o en 
ele se 
escape 
ex1t 
local eche 
acagadc) 
status 
? 

Protocolo Telnet 

Coma~ dos 

Conec:arse a un nost 
Cerrar ses1on ac:ual 
Defin1r carac:er de escape 
Ftn de telnet 
Cam01c de eco (Encendido. 

lnforrnac16n oe cada ses16n 
Ayuda 
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Protocolo FTP 

Ftle Transfer Protocol 

' • FTP perm1te el env10 y rececc16n ce uno o mas 
i arc1"11vos en forma 1nterac:1va 

! • Socorta formatos -:le arcl"'1v0 en ASCII. B1nano y 
:9CDIC 

i 
:·Modo de transm1S16n ·stream' Bloque o compnm1d0 
1 

l. Perm1te las man1pulac1ones senc111as dentro de los 
· s~stemas de arc1"11vos .. ~cales y Remotos 

' ·• 
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Protocolo FTP 

,{, r. ~ 
! 1 ~ 1 1 
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Protocolo NFS 

NetworK Fde System 

• Ong1nado y poc~.olar;zado cor SUN M1crosystems 

•. 01señado para ser ¡:onado lacilmente a diferentes 
SIStemas operat1vcs 

• Bnnda acceso transparente a sistemas remoto de 
arcn1vos 

• Los usuanos no neces1tan saber la localidad fis1ca de 
lOS diSCOS 

- --------~--- -----------. 
~1 
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Protocolo NFS 

Acceso a d1scos remc::s en forma transparente 



Protocolo SMTP 
S1mple Ma11 Transfe• i='•otocol 

• Un :Je los protocolos mas 'mc:~entaocs 

• Define como transm1ur mensa¡es entre 2 ~suancs 

• Se basa en Spoollng para el er-·"o de Mensa¡es 

• Se conoce como env10 de mersa¡es punto a punto 

: Descr1be la estn.Jctura del mensa1e y espec1fica el 
protocolo para el 'ntercam010 de ~rreo 

. .., 
., 
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'"0St5 
Cont1ene re1ai:1on'.oe nomcres y J.·~~=~ones IP ;ocre :ada 
.1oao ae 1a rca 1 :~ ,·,. 

~ ·::; 
Name Ser"11te . ~ 

'..In Sei"'ICIO central de nomoram.e·-:; ;! arC!'11VC. :le '10mcres 
en !1 seMoor es s1m11ar a1 !,_:i;"¿ =~ ''"'csrs· . . : 

:oma1n Name Servu:tt· ~~~·:" _;~- ,-~~·¡:~·. 
SIStema oescentrahzaoo Qd nomo,-¡m.ento ": 
UtiliZa "anos··ar~n~"os garz.i~sbi'Í!' •as o~receícn~' oe 1P 
Esge~1fi~C10n RFC t032·i,034~,: 1, ;· .. 
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TCPIIP Sobre X.25 

Se ~ecu1ere ta01as óe convers10n oara determ1nar 
eQuivalenciaS entre X.25 y TCPiiP • · '·'· · '· 

E;emolo . ; "!ir :·· .:- •'· 

~92.~ 20 3 
192 1 21 S 

3:140908, , 29900 
3t!2190871 13800 
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