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{. lotroduciloa

Congratulations on purchasing the Mark Williams Company COHERENT (im)
operating system for the Commodore C900 personal computer. In addition to this
document, your installation kit includes the following items.

. Three floppy disks, labeled COHERENT 0.7.3 Volume 1 through J. These disks
contain the raot file system of your COHERENT system.

One of these (loppy disks is labeled COHERENT 0.7.3 Boot/build. This is a boot
disk configured specifically for the protorype C€900.

4 A set of COHERENT documentation, including:

Introduction to COHERENT Documentation
Introduciion to the COHERENT System
COHERENT Command Manual
COHERENT System Manual

COHERENT Administrator's Guide
COHERENT Assembler Reference Manual
awk User's Manual

be Calculator Language Tutorial

ed Interactive Editor Tutorial

tearn User's Guide

lex Lexical Generator Tutorial

md Macro Processor User's Manual

nroff Text Processor Tuiorial

sh Shell Command Language Tutorial
yacc Parser Generator Tutorial

The Introduction to the COHERENT Sysiem is the manual you should read first. It
is a tutorial, with simple, step-by-siep examples. The COHERENT Command Manual
describes each command available on the COHERENT system.

The procedure described in the next section of these notes will install the
COHERENT system onto your hard disk. Please take a few minutes to read all the
instructions before you begin the installation.

The remaining sections of these notes describe normal operating procedures for your
COHERENT system; give device-specific information about your COHERENT system;
and provide additional manual pages for the C900 COHERENT documentation.

As u user of the COHERENT system, you are in an especially important position to
tell us how the system can be improved and whether any problems appear. We welcome
your commeats, and we know you will enjoy using the COHERENT system.
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Hardware requirements
Ta run the COHERENT sysiem, you need the following:
1. A Commodore C900.
2. 512Kb of memory.
3.  One double-sided double-irack floppy disk drive.

4. A hard disk with 20 megabyle capacity.

Software requirements

The COHERENT installation kit includes three floppy disks, which contain all of
the commands and files you need 10 run the COHERENT system. These disks are
labelled COMERENT 0.7.3 Volume 1 through 3.
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2. lostalllng your COHERENT flie system

The following instructions telt you how to install your COHERENT system on your
C900. They tell you how to start the bool procedure and the bulld proceduse from a
floppy disk; how 10 set up additional [file systems; and how to deal with problems
encountered during the boot and bulld routines.

Bootiog COHERENT

The term boot is short for bootsirap; it means running 2 simple program that in turn
knows how to find the COHERENT system, set it up, and start it running --in other
words, the COHERENT system can pull itsell up by its bootstraps.

To boot the COHERENT system, use the following procedure.

Your C900 comes with one double-sided double-track floppy disk drive, called drive
I. Insert the bool/build disk (volume 1), label side up, into drive | and close the door.

If the C900 is on, press the reset button found on the back of the computer's
cabinet. Otherwise, turn it on. In either case, you will see on your console the message

Commodore 900 dlagnobtics

followed by a series of messages from the program that tests whether your C900 is
working properly.

The diagnostics program will first attempt to boot COHERENT from the floppy
disk. Il il the boot program cannot be found on the foppy disk, then the diagnostics
program will try 1o boot COHERENT from the hard disk. If neither can be found,
then it will access the diagnostic monitor and wait for you give it an instruction. To
boot COHERENT from the diagnostic monitor, type

(1d, Vcoherent

This tells the diagnostics program 1o look on the floppy disk drive again for the boot
program.

Bulldiag the COHERENT System

The following steps destroy all information on the root pariition. hd0, of your hard disk.
If there is information on the hard disk in this partition which you wish 10 keep. copy it 1o
[loppy disks before you continue.

Building means iastalling the COHERENT system onto your hard disk either for the
first time or 1o install an upgraded vession of COHERENT, If you happen to be
re-installing the COHERENT system, be sure that all users are logged off; then execute
the sync routine (o to ensure that no dala are damaged during the re-building process.
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To begin the build, insert the boot/build diskeste into drive I and press the reset
key on the back of the computer.

Soon you will seceive the message
Coherent (484K, 7452) Version 0.7.3

(c) 1982 - 1985 Mark Willisms Compeny, Chicago
y

The numbers in parentheses may differ on your system. Type:

buitd ’

The sclect light on the floppy disk drive will come on again as the sysiem begins the
bulld procedure.

Bullding the filesysiems
The build procedure will now warn you that
The next step will destroy all data on the
herd disk root partitian. Jf you need to
save files, type <ctrl-C> to stop this procedure.
11 you are ready to build the root file
system, Llype RETURMN,

If you have nothing 10 save on the rool partition, type <RETURN>.

The build program will then check your hard disk for bad blocks. While it is
checking, the message

Checking the hard disk for bed blocks ...

will appear on your screen. You may get several error messages of the form

(2,0): devi reed error, blocksnumber
statusni®

These result from lracks marked bad when the hard disk was initialized at the factory.
The purpose m.. this step is to insure that all bad blocks are properly noted by the
COHERENT file system, to ensure that no data are written onto them.

After the root partition has been checked, you will receive the message
Uriting » filesystem to the hard disk

and a few minutes later you will receive the message:
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The hard disk system will now boot and .

losd commands snd utilities onto the

root partition. Press the resal key, and

be sure there Is na flopgy disk In the drive,
8o that | will boot from the hard disk.

Remove the (loppy disk from drive | and press the reset button on the back of the
computer.

After the computer rebaots from hard disk, you will see:

Coherent (915K, 11014) Version 0.7.3
(c) 1982-1985 Mark Willlams Company, Chlcago

Now, bulld will ask you for the two remaining (loppy disks in order, and return the ‘#'
prompt after it has read them all. Reading the two floppy disks will take about 30
minules.

i
Crealing additlonal flle sysiems

The bulld procedure will create only the root file system on ils partition. You
must build a file system on each of the addilional partitions by using the mkfs

command, as follows. .

First, create a proto. file called pl. Assuming that you want to use the partition
/dev/wd2 with 10,336 blocks in ii, enter the following:

ed pY

.
Jdev/nutl
10336 1400

vq

The [irst entry is a boot block. Use /dev/null because this is not a bootable file system.
Normally, this is the file name of the boot block code. 10336 is the number of blocks
on the device, and 1400 is the number of i-nodes, or files. As a rule of thumb, the
number of i-nodes should be aboul one-seventh the number of blocks. Thus, if you have
a partition with 5,184 blocks on it, 648 is an acceptable number for the i-nodes. The
number of i-nodes is the largest number of files and directories that can be crealed on
the partition.

If you have placed a swap device on a partition that is shared with space for files,
subtract the size of the swap area from the partition size, and use the difference as the
number of blocks. This will insure that blocks in the swap area are not used in the file
system and thus overwritten by the swapper.

Now, enter the command .

/etc/mkproto /dev/hdl <pl »p2

This lells the system 10 read each block on the partition and maintain a list of blocks
that caused read ersors. These bad blocks are recorded by the file sysiem, and will
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never be used.
Enter the command
Jetc/wk (s fdev/hdl p2
10 create the file system an the partition.

Repeat this process for each of the partitions.

What wenl wrong?

If your installation of COHERENT does not succeed, eithes your hardware is not
conligured correctly or the software supplied on floppy disks is unreadable or
inappropriate for your system. Reread the insiallation instructions carefully, then repeat
the installation procedure. If you still cannot install COHERENT, check the manuals
that came with your C900 and follow their suggestions (o insure that the hardware is
operating correctly.
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3. Beglnolng to use the COHERENT system

Once the COHERENT system is installed on your machine, you must boot
COMERENT whenever you begin to work with the computer.

Start-up

isk is i i i he reset
First, make sure that no floppy disk is in the ._._ovE. disk drive. 1-.3» t
button on the back of the computer cabinet. The diagnostic/boot ROM will check the
hardware, then it will say:

Coherent (915K, 11016) Version 0.7.3
(c) 1982-198S Mark uWilliams Company, Chicego
[

on the console screen. (The pair of numbers in the parentheses i=_.<m-< .t:-_ the
smount of memory available on your machine.) On booting, the system is in single-user
mode, and commands are executed with the permissions of the superuser, or root.

Whenever you reboot COHERENT, you should both check the file systems on your
hard disk and set the daie, as shown in the following sections.

Checklng the file system

i ial loss or damage,
To protect your files and the COHERENT no:.qz:au from potentia
you u__o._v_n check the file systems on your hard disk whenever you reboot the system.
You have four file sysiem partitions: /dev/hd0, /dev/hd}, /dev/hd2, and /dev/hd3, with
root device being /dev/hd0. The command

check -8 /dev/hdd /dev/hd2 /dev/hdl /dev/hdD

i i iles. It will fet you know il
will tell the system to check the consistency of -m.o your fi will ke
-:_w..-::w is out of order, and attempt 10 reconcile any problems it finds (this is :_.n
meaning of the “-s" flag). The following procedure must be followed whenever check is
invoked:

1. M you are checking the root device, list it ast on the command line.

2. Il errors are found on the root device, immediately reboot the system without yping
sync. When the system is running again in single-user Boa.n..-n-_umco the n:n.nr
command for each partition that was found to be in error, listing the root device
last on the command line.

3. If there are errors on non-root partitions bul not on the root partition, you B:'

re-issue Lhe check command without re-booling, listing each device that had esrors

i i be repaired by
4. If the errors persist after the second check, the file u«u_.na must
hand, using the othesr file system utilities in command directory /bin. These are
described in the COMERENT Adminisiraior's Guide. You need to check only those
partitions that contain files.
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Situation (2) is the only instance when you should reboot without typing syac.
Normally, the sync command must be issued o ensure thai the [ile system is up 10 date
before you reboot the system.

If the root file system is severely damaged, you may need 10

re-install the
COHERENT system from the distribution kit.

For more information about repairing file

systems, see the COHMERENT
Administrator's Guide.

Settlog the date

Whenever you boot the COHERENT sysitem, you should reset the current date and
time. The sysiem notes the date and time whenever you create or madify a file. If the

date and time seitings are not accurate, some commands, e.g., make and at, will not
function properly. If you type

date

the system will show you what it believes the current date and time to be. If you have
not set the time zome parameier 1o your local time zone, the time will be displayed in
Greenwich Mean Time, which is six hours ahead of Central Standard Time (Chicago).
The section Changing the time tone, below, describes how 10 change the time zoae.

If you have already set the time zone, sel the date and time with the date
command. Type:

date 8510271317.56

10 set the date 1o Ociober 27, 1985, and the time to 1:17:56 P.M.

Changiog the tlme zome

If you are not in the Greenwich lime zone, you should change the file /etc/profile
to specify your time zone. (/etc/profile is a file thai is executed whenever a user logs
on.) Do this with the tlmezone command. To use timezone, you must give the names of
your siandard and daylighi-savings time zones, and the location of your time zone in
minutes west of Greenwich, England. For example, the command

TIMEZONE=EST :300:EDT

tells the COHERENT system that your sitandard time zone is Eastern Siandard Time

(EDT), your daylight-savings time 2one is Easter Daylight Time (EDT), and that you are
located 300 minutes west of Greeawich.

Note that the term niinutes west refers to minutes of time, not minutes of longitude.
To calculate how many minutes of time your city is west of Greenwich, multiply its
degeees of longitude by four; for example, Chicago is located B8 degrees west, which
means that it is 352 minutes (5 hours and 52 minutes) west of Greenwich in time. M
you are unsure of the longitude of your city, check any ailas.
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See the documents /lairoduciion 10 the COHERENT System and sh Shell Command
Language Tutorial for furiher informaiion.

Uslag floppy disks

) mn.nncun.oa the flexibility of the COHERENT file sysiem, you can build and E'
n:nn.o:nu. directly on [loppy disks. For best use of floppy disks, you should undersiand
the following procedures.

._..o build a file sysiem on a floppy disk in drive 1, insert a formaued disketie into
the drive and type the command

Jetesmits Jdev/id) 2300
The number 2300 is the number “f blocks on the floppy disk file sysiem.

.;o next step is 10 mount a floppy disk shat contains the file system SO you can
access itl. For example, 1ype

Jete/mount fdev/id) /10

lo mount the :cuv.___ disk in drive | on directory /10; then you can refer to files on the
floppy disk as being in direciory /00. The ditectory /10 has been provided on the
system for you 1o mount [loppy disks. The mount command will verifly that there is &
Eo.w::.!n file system on the disk. mount will also disallow mounts of more than one
device on __.n same directory., mount will check that the mount table /elc/miab is newer
than the file /etc/bootilme. Jetc/Lootilme is a dummy [ile which serves simply to keep

:S:Bn ::. .ﬁ.nainm_z.anug:a._..\n_n\n:-vmwo_nn-_rg}_n?eoz_s.__.s
mount lable is possibly invalid. . .

" The last step is 10 unmount & mounied floppy disk when you are finished using il.
ype

Jete/umnunt /dev/(d}

10 unmount the floppy disk in drive 1.

wnon.cua ._._n COHERENT system buffers all data it writes 1o or receives from a
floppy disk, il you do not unmount your floppy disk you may lose data from this disk
or from the next disk you put in the drive.

Copylog floppy disks

. .<o4 ¢an use the dd command 10 copy the floppy disks in your COHERENT
distribution w:.o.- lo copy other floppy disks. Be sure to copy your boot floppy disk
and keep the original in a safc place with the other Noppy disks from the kit.

Insert he floppy disk you wish to copy in drive | and type:

dd ite/dev/rtdl ofa/tp/disk countsSO besibb

This copies 2,300 blocks from the floppy disk in drive | (0 the file Jimp/disk. .:_»:‘
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remove the Moppy disk from drive 1 and replace it with a formaued floppy disk. Type:
od $i=/tmp/disk of=/dev/ridl counts50 be=46b

This copies the contents of the previous floppy disk to the new floppy disk. To make
more than one copy, simply repeal the second dd command with additional formatied
floppy disks.

When you are (inished making copies, type
ra /tep/disk

to erase the temporary file.

Backing up your hard disk

Because your hard disk may malfunction accidentally and its data destroyed, you
should periodically copy the information on it to floppy disks.

You can copy information to (loppy disks by mounting each floppy disk (as
described in Using floppy disks above) and using the ¢p or cpdir command 1o copy
specilic files or directories. llowever, the dump command provides a more convenient
method of backing up entire file sysiems.

dump works with C900 COHERENT to dump to floppy disks rather than 10
magnetic tape. The S option specifies the size of a foppy disk in blocks. To dump the
full (leve) 0) root file system on /dev/hdl onto a nine sector-pes-track floppy disk in
drive 1, type the command

durp 01S /dev/1d) 2300 /dev/hdl

For a complete discussion of dump, see the COHERENT Command Manual and the
COHERENT Administrator’s Guide. You can slso dump with the tar command.

Normal shutdowa

To preserve the jntegrity of your f[ile system if you reboot the COHERENT system
or turn off the C900 for any reason (other than repairing the root file sysiem after
pesforming the check -s command), you should always type the command

sync

before you reboot or power down the system. If you are sunning multi-user mode, sync
is automatically executed every 30 seconds.

To reboot or power down a multi-user system, you should log in as root. Tell all
other users 10 log off. Then use the ps -lax command to determine the stalus and owner
of each process on the system. When user activity is ended and everyone else has logged
off, type

kity -1 1
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Zo_n:_u_:.nOO:m_wmz._,uv.u.n..:r:oimi__o:.ou—.:.._.Sn.u_n_.:__wa::..n ...
daylight savings, no further adjustments on your part are needed.

Golag (o multi-user mode

After you have set the date and have received the ‘#' prompt, type <ctrl-D> (hold
down the «<ctrl> key and strike the D key simultaneously) 1o shift the system in
multi-user mode. You should do this even if you are the only person to use the system.
Multi-user mode has a number ol advantages:

1.  The sysiem runs a process that updates the file systems every 30 seconds. This will
largely prevent errors caused by power failure or other sudden system halt.

2.  You may Jog in as a user other than root, and prevent serious damage o protecied
files in the event of a typographical or other error in a command line.

Il you want to become the superuser, you can use the su command to become root.
Just type

Bu root

and the password (if there is one) 1o become the superuser. If you are not the only user
of this system, you must decide whelther you want every user (o be able to become the
superuser, passwords can be used to control access to superuser status. For moré
information, see the COHERENT Administrator's Guide.

After you have gone to multi-user mode, the sysiem will first execute the shell
command file /elc/rc. elc/rc is executed when the system shifts to multi-user mode.
The sysiem will now say:

Coherent login:

If you want to change this login message, edit the file /elc/logmsg. For example, you
could change the login message to sead

Joe's Grille and Computer--
Now, you reply with your user name --which can be any name in the /elc/passwd
file, including root.

When you are want to log off, type <cirl-D>; and the system will reply by prinling
the login message for the next time you want to use the computer.
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4. Tips on using the system
This section gives some more informalion on how you can use the COHERENT
system to its fullesst advantage.
Enabling cron

cron is a routine allows you to run commands on a regular basis.. To use crom,
simply type:

Jetc/cronk

cron will then scan the file /usr/llb/crontab once a minute and execute all the
commands you place there. For more information on cron, see the COHERENT Svstem
Manual,

Addlng new users

To add new users John and mary to your COHERENT system, use the newusr
command:

/etc/newusr john mary
wewusr will create home directories for John and mary in the direclory /u.

If you have a partition for users' directories (/dev/hdl in the example given above),
before you use mewusr for the first time, you should be sure thay /u is mounted by
typing the command

Jete/mount /devs/hdl fu

This will put the user files into the partition hdl. As shipped, this system mounts /u on
hd! when you bring it into multi-user mode.

newusr also creates a .proflle file for each new wuser. When John's .profile is
created, all it will contain is the line:

enport PATH=:/u/ john/binSPATN

The .profile can be edited by the user himself or by the superuser 1o perform a number
of tasks; for example, adding the command

fusr/games/iortune

to .preflle means that the user will be greeted with a winy saying from the fortunes
library every time he logs in.
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1o return the system 1o single-user mode. Make sure you remove oppy disks from the
floppy disk drives before you turn off the power, or at least open the door of the disk
drive. This ensures that if there is a power surge when the C900 is turned off, it will
nol harm the daia on your floppy disks. Then 1ype sync.

Now reboat’ the system by hiiting the reset key, or simply wrn off the power (o
your €900, wail approximately one minute, and turn your C900 back on again. .
Named plpes

A named pipe, called a fifo (first In, first ow), is a special device file that you can
use lo communicate between twa processes.

To create an named pipe, enter the command
/stc/mknod name p

where name is the name of the pipe [file and the letter p tells mknod that you are
making a named pipe.

For example, to create a named pipe called conaection, type
/atc/sknod conneciion p
To use coonection o communicate belween processl and process2, type
processl >connection; procy J2 <connection

This is equivaleat 10 typing .

process) | processp

The advantage of using a named pipe is that, unlike a normal pipe, the named pipe
can be shared by processes that do noi have the same parent, or are owned by different
users.

Just like the regular pipe, the named pipe will fill up a buffer with the oultpul
from processl and pass it along (o process2 when the buffer is full. If you wrole t(he
outpul from process) into a regular file and then 00k process’s input from that [ile,

processl would have 10 complete its work before process2 siarted; with a named pipe,
both can work simultaneously.

Differences from other documentation

The COHERENT sysiem is available on a wide variety of computers. In almost
every case, the operation of a COHERENT command is identical on each machine; the
system looks the same to the user, regardless of which processor actually executes the
commands. HHowever, because of hardware limilations, a few commands do nol exisi ar
work differently in the C900 version. This section notes commands that are described
in the COHERENT Command Manual os the COHERENT Administrator's Guide but which
are not included in the current C900 version of COHERENT. _

pre—m—
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I. The erase character, which erases the last character Iyped, is <backspace> or
<ctrl-H> by deflault, rather than °*®' as noled in the COHERENT sysiem's manuals.
Similarly, the kill characier, which erases an entire line, defaulis to «<ctrl-U> rather
than ‘@".

2. The spelling checkers spell and (ypo require large dictionary and daia files. To
keep this release within a manageable size, are not provided.

3. The manual command man is included,. but the manual text in direcltory fusr/man
uses large amounts of disk space and so is not sent with the standard release. They
will be provided upon request for a nominal charge.

4. The magnelic tape handling program (p does not apply to the C900 and is not
included.

5. The xmall command has been eliminaled.
6. The wewusr command described above replaces the mkusr command mentioned in the
COHNERENT Adminisisator’'s Guide.
Possible problems
COHERENT commands can fail when your COHERENT system runs out of some
resource, such as memory or disk space. This section lists a few of the problems you
might see.
One error message is
out of memory
This indicates that your COMERENT system did not have enough memory available 1o
execute the command. It may mean that you have a program with an infinite loop that
creates infinite output.
COHERENT may also tell you
Can't find XXX
when you run out of memory, where xxx is the name of the command you typed.

The message

Try agsini

indicates that the system reached its limit on the number of simultaneously active
processes and therefore could not execute the command you requested.

The message
No space on (m, )

indicates that the system ran out of space on the file sysiem for the device with major
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number m and minor number n. You can find the major and minor numbers associated
with each device by typing

s -t /dev
You should unmouni the file system and check it with the -s option 10 iasure it
inlegrity afites you run out of space. If it is the root device, reboot immediately u:n.‘

running check, and check again after rebooting.

Many programs increase their data area automatically as needed. " If a program
grows too large, you may gel the error message

8ad systen call
This usually indicates that COHERENT could not allocate enough memory for an exec
system call. Sometimes il indicates that a program detected an irrecoverable error and
terminated execution with the abort library routine, which deliberately issues a bad
system call.
Tourlag the flle system

In the section €900 COHERENT 0.7.3 file system below, you will find a list of the

files on the distribuiion floppy disks. This section briefly describes each direclory, 10

introduce the structure of the COHERENT file sysiem.

The directosy / is the root .urectory. All files in every file system are in the root
directory or in one of its subdirectories.

Direclory /bln contains the commands described in the COMERENT HE:SEF.
Aanual. Some C900-specific commands are descsibed in the C900 Command Manual pages
below. U

File /coherenl contains the COHERENT system that is running on your C900.

Directory /dev conlains data on devices.

Directory /dev contains dala for some of the special device drivers.

Directory /elc contains files and commands used in syslem maintenance. The
COHERENT Command Manual, COHERENT Sysitem Manual. and COHERENT

Administrator's Guide describe these files and commands.

Directories /f0 and /{1 are empty disectories used (o mount fMoppy disks, as
described under the heading Using floppy disks, above.

Directory /llb contains the phases of the C compiler and the standard C libraries
llbe and libm.

Direclory /mal is an empty directory used 1o mount additional file systems.
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Directoty /tmp is used by many COHERENT commands to hold temporary [iles.
The command file /etc/rc normally deletes all files in /tmp when you bring up the
system in mulii-user mode.

Directories /u and /v are for user files. /u is the default directory used by newuss
for installing user home directories.

Disrectory /usr contains subdirectories for use by the users and the system.
/usr/adm  contains administrative  files.  /usr/bin contains the kermit and trout
commands.  /usr/games contains games. Jusr/include contains header files included
when compiling C programs. /usr/lib contains libraries and a few other files. Jusr/man
contains manual pages; because of the size of the COHERENT Command Manual and
CONERENT System Manual files, they are not currently distributed with the sysiem.
Just/pub  contains an ASCIl table. /usr/spool conlains subdirectories for commands
which save information for later execution, such as lpr and mall.
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5. €900 Cohescnt 0.7.3 files

This section contains a listing of the files on each of the three sysiem disks for
COHERENT 0.7.3.

System disk 1

Ibin
Ibinsepdic
/bin/cat
/binged
/bir/echo
/bin/chack
Jbind ichech
2bintdcheck

. /binsed
#blnsdd
Ioisyiite
/binjekdir
inyis
fhinvic
fbinssh
sbinfeync
hind { .
/blas/bad
/bindchgrp
/binschmod
/bln/choun
inscmp
fbin/aiit
binfdu
/binsdi
/bin/ee
/Bin/ra
/binsemdir
/binfegrep
fbin/grep
/bins/my
/bin/ps
1bin/pud
/bin/scat
binzaiLl
/pinvaiid
/bin/iind
£blnsdd
/binsity
#blaslogin
{bin/in
/binsep
Jdev

TR RAemdd Ged R E T RISV Ve lad TIGINNINIGIS Sthiesab YUl

Jdey/mee
Jdev/kmem
Jdevimll
fdev/iry
fdev/idl
Jdevsihad
Joevihadl
Jdev/ha2
Jdev/rhdd
fdevirhdl
fdev/inyso
Jdev/utys]
Jdev/ip
Jdev/rhd2
fdev/ivep
Jdevirhdd
Jdevihdd
J/dev/moden
Jdev/eldl
fdev/iry52 i
fdev/ran
Jdavfrhdl2
Jdev/rhdl3
Jfdev/rhdal lD
fdevirhdalll
Jdev/hdl0
Jdev/hdll
Joevihd12
Joev/hdl3
Jdev/rhd10
Jdev/rhdil
fdevittyss
Joew/tiyss
Jdav/tty5S
Jdev/tiy80
Jfdev/console
fetc
fetcselrl
Jetc/getty
Jeictinit
fete/losd
fetc/ekls
Jeicfoknod
fetciuload
Jerc/umcunt
Jete/maunt
fetc/group
Jetefre
Jferc/protile
feic/passnd
fetc/boottime
fetes.profile
letc/mproto
Jetcfamap

vage 18
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Jetc/tys
/ate/ldlormat
/etc/mittab
/etc/utap
710

L]

it

tmp

fusr
fusr/bin
/uar/spool
Jusr/ilb
Susrfinclude
F113
Jhitjete
klt/cpays
/kitsre
/kit/hdprote
Zkit/hdproto
Jcoherént
drv
4drv/kv
/hdcoherent
4.profite

System disk 2

bin
/bin/ss
/bin/date
/bin/ra
bin/rant Ib
/oin/slze
/binsstrip
/bin/true
/bin/islse
/bin/meil
/binsecex
/binstd
fdinsee
/binfcu
/binssam
/binser
/bin/i
ZJbin/ac
/bin/at
/bin/banner
/bin/basensme
tbinse
/bin/cal
/binzcol
/bin/coms
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sbinscony
/binscrypt
Jbinderoft
/bin/factor
Ibin/trom
/binthelp
/bind Jain
/bin/learn
/bin/iook
1bin/mé
/bin/mesg
/blnsmsg
blndnevgrp
Jbin/passud
Ibinspr
1bin/prep
#binyprot
Jbindquot
tbinsrev
7bln/ss
/bin/steep
/binssort
Joinysplit
/binsstty
/bin/su
/binstall
Joinstar
/bin/tee
/bin/tiee
/blnstouch
Iblaver
/bin/typo
fbin/haad
/blazuniq
/bin/version
/binfuc
fbinswha
Jbinfurite
/bintyes
/bin/make
/bindsed
oin/be
fbin/durp
sbin/restor
/bin/durpdir
/bin/dapdate
/bindunits
/binsexpr
/binstest
Jbinsyace
bInsipe
Joln/\pskip
1bingeuk
/bintk

Page
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/binsdites
/bin/enrotl
/bin/xdecode
/blin/nencode
7bin/ncheck
Jbin/spell
/bin/nroft
Jbin/man
/bin/tsort
/bin/tex
/binsald

110

Jmnt

Itep

Iv

fu

System disk 3

Jetc
{rte/mtab
Jetc/mittab
Jetc/eceton
fetefcron
/etc/update
Jetcsuall .
Jetc/utnp
/etc/ddate
/etcs profile
fetcthelptile
Jetc/iopmsg
/Jete/motd
Jatc/nevs
Jete/newusr
Jereshelpindes
/Jetestermcap
N

/1 ib/echd

s\ Ibsced
/libsec?
/1ibscel
/ib/cpp
fiib/erts0.o
/11b/dtos.o
ILIb/Libe .0
/Lib/iibm. o
/tib/scresd.a
/\ib/yyperse.c
uib/iiby.a
Uibal {bc.s
Jusr

Jusribin .
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Jus,  Jherait
Just/spaal

4Jusr/spoal Jat
Jusr/spool/ipd
Jusr/spoal fmait
Jusriepool spubkey
Jusr/iib

Jusc/libfatrun
Jusr/iibidit 13
fusc/lib/makemacros
Jusr/tib/makesctions
Jusriib/dlith
Juse/libsnine
Jusc/iib/lib.b
Juscfiib/binnics
Jusr/iib/erontab
Jusrflib/\pd
fusrc/iid/libmp.a
Jusr/Lib/apell
Jusr/iin/emac.an
Jusc/lIb/imac.s
Jusr/include
Jusryincluie/sys
Jusr/include/syss types.h
fust/include/sys/stat.h
fusrincludesays/tilsys. b
Jusrlinclude/syss ino.h
fusr/include/sys/tiy.h
fusry lnclude/syssproc.h
Jusr/include/sysy fblk.h
Jumr/include/sys/ inode .
fusslinclude/sys/const A
Jusr/include/sys/times.h
Jusr/include/sys/tlmeb.h
Jusr/include/sys/time.h
fusrfinclude/tlae.h
fusr/inciude/eccess.h
Jwr/includesacet.h
Jusr/include/actlan.h
fust/include/ar .h
fusrinctude/assert.h
Jukrfinclude/canon.h
Juse/Include/chars .h
fusrfinclude/const b
Jusr/include/crype.h
Jusrfincluse/dic b
Jusctinglude/errna.h
Jusefinclude/ blh.h
Jusryinciude/tlisys.h
Jusrfinclude/tpers .h
Justiinclude/grp.h
Jusrfinclede/ ina.h
fusrfinciude/ inode. h
Jusr/include/t .out.h

Page *
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fusr/inciude/math.h
fusr/inciude/mdate.h
Jusr/include/mttab.h
Jusr/include/mon.h
Jusr/include/mprec.h
Just/inciude/msig.h
Juse/include/mtsh. h
Jusrfinciude/mtype.h
fusr/include/pud.h
Jusr/inelude/set jmp.h
Jusr/inciude/agtty.h
Jusrinclude/signat . h
Jusr/include/scat.h
Jusr/include/stdlo.h
Juse/include/tineb. b
/Jusr/include/times.h
Jusr/Include/tuy.h
Jusr/inciude/ types .h
Jusr/inciude/uproc.h
Jusr/incliude/utmp.h
Jusripb
fusrspb/escid
Jusr/games
Jusr/gamen/lib
Jusr/games/lib/rubik.mé
Jusr/gemes/L Lb/ lortunes
Jusr/gemes/rublk
Juar/pemes /moo
Jusr/games/fortune
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6. C900 COHERENT Manual Pages

This section contains additional pages for the COHERENT Command Manual and the
COHERENT Sysiem Manual which apply only 1o the C900 version of COIIERENT and 10
this release of COHERENT, as well as manual pages that have changed since the last
major revision of the COHERENT manuals. The introductions in the COHERENT
Command Manual and the COHERENT System Manual describe the format of these pages.
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NAME )
cron--execute commands peclodically

USAGE ’

/elc/cronk

DESCRIPTION
cron is a daemon that execules commands at preset times. The commands and their
scheduled execution times are kepl in the file /usr/lib/crontab.

Once each minute cron searches through the crontab. For each command stored
there, crom compares the current time with the scheduled execution time and
executes the command if the times maich. When it finishes the search, cron sleeps
until the next minute. Because it never exits, crom should be executed only once
(customarily by /etc/rc).

The crontab file consists of lines separated by newlines. Each line consists of
fields separated by white space (tabs or blanks). The first five fields describe the
scheduled execution time of the command. In oider, they represent:

minute (0-59),

hour (0-23),

day of the month (1-31),

month of the year (1-12), and

day of the week (0-6, 0 meaning Sunday).

Mnn__:n_aE:no:Sm:ummsw_om_:nnn-ma_—_nunvav;uﬁ -»:wo.nvum_,oa ::nmn:‘
separated by a hyphen '-'(meaning all integers between the two, inclusive), an

asterisk *** (meaning all legal values), or a list of the above forms. The remainder

of the line gives the command to be executed at the given time.

For example, the crontab entry
29 * * 7 0 msg henry Succotash!

means that every hour on the half-hour during each Sunday in July, ithe user
named henry will have daemon: Succotash! written on his terminal.

cron recognizes three special characlers and escape sequences in the crontab. If a
command contains the percent character %', cron executes only the portion up 10
the first '%" as a command and passes the remainder (o the command as its
standard input. cron translates any percent characters ‘%' in the remainder to
newlines, The special interpretation of ‘%' can be prevented by preceding it with a
backslash, '\%'. Finally, cron removes the sequence \newline from the text belore

passing it 10 the shell sh; this can be used to make an entry in the crontab more
readable.

cron is designed for commands that need to be executed regularly. Temporal
commands that need to be executed only once should be handled with the at

command. ’
FILES

Just/lib/crontab for stored commands

cron cron
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SEE ALSO
fnlt
COHERENT Command Manual: st
COHERENT Adminisirator's Guide

cron

Page 26
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NAME
cu--(crminal c¢mulatlon snd remote copy utility

USAGE
cu [ -h ][ -Vline )| -sspeed )| profile } .
DESCRIPTION
cu allows terminal emulation and low-level copying of files between COHERENT
and COHERENT-like systems. cu acts as a lerminal on the serial line identified to
COHERENT as /dev/modem. W can be used to execule commands on a remolte
system, or to (ransfer files 10 and from the remote system.

The following command line options are available:

-l line Use ‘line’ instead of /dev/modem

~§ speed Sel the baud rate 1o ‘speed’
(default: 1200)

-h Select half-duplex operation

If the file profile is specified, cu will read the file for commands and text, instead
of taking input from the standard inputl device. Input lines that begin wilh the
lilde character ‘~* are commands, and must be one of the following:

~f Select full duplex operation
~h Select half duplex operalion
~sspeed Set baudrate 10 speed

~-w Wait {or carrier

Afler reading and executing command lines in profile (those beginning with *~') cu .
pushes the rest of the file onto a stack of input files, from which it reads

commands and text. As cu reads the input file {or standard input after all other

inpul files have been read), it wriles lines not beginning with *~' 10 the serial port.

Lines beginning with '~' are commands to cu. The recognized interactive commands

are:

comment
invoke an interactive shell on local
sysiem
recirect input from file
redirect 10 file, as well as 1o
standard output
redirect 1o file, bul not to standard
output
~>:file append to file
~> end output redirection
~Pn pause n seconds
~-q exit cu and hang up phone line
-Q exit cu without dropping phone line
~-f enter full-duplex (no echo) mode
~h enter half-duplex (echo) mode
~sn set serial port speed 10 n
~gfile get file from remote system
~pfile pul file 10 semole system
-? print a list of special commands
-~ send the characier *-*

~<file
~>>file

~>>.file

cu Mar 13 1985 cu
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NOTES o
Lines of text that begin with ‘-’ will interpreted as commands. .
was inlended, the single '~' must be replaced by “-~" so that the °*-~
literally.

If this is not what
* will be taken

DIAGNOSTICS
cu exits with non-zero status il an error occurs.

e Aar 11 IOQRS
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NAME
kermli--remote sysiemn communicatlon and flle (ransfes

USAGE
kermil ¢|bel baud esc hine )
kermit olbdfhilt baud line )
hermit slabdlhilmix baud line | file ...

DLSCRIPTION
kermlt allows ithe user 1o communicate with a remote compuler system and 1o
transfer files beiween the local and remote sysiems. kermlt can transfer ASCIl or
binary files of any length in either direction. The two computers must be able 1o
contact each other, such as through a serial line or by modem over a lelephone line,
and both systems must have hermll available. The user must have login privileges
on both systems and appropriate permissions in direclories used for file transfer.

The kermlt command line specifies a mode, followed without intervening spaces by
optional flags, perhaps followed by additional arguments and files. The three
possible modes are:

4 connect the (wo syslems so they can communicate.

r receive files from the other system.

s send each file to the other sysiem.

kermlt normally uses a defauli communication line at a default baud rate; 1he
defaults vary on different COHERENT sysiems. It normally strips leading
dirgctory information from the pathname of each file it sends and converis the
name (o upper case; it converts the file name 10 lower case when receiving. The
tollowing flags modify its normal behavior.

a Specifly complete pathnames for sending and receiving files; used only with
s mode. The a flag requires file names in pairs: first the file 10 be sent,
then the receiving file. For example, the command

kermit sa fusr/joe/swff.c /use/lom/src/ihing.c

sends he file fuss/Joe/stuff.c but specifies its name as Jusr/tom/sec/thing ¢
for the receiving system. The target directory must exist on the receiving
system. The a flag implies the f and x flags described below.

b baud
Set the baud rate (o baud.

d Debug mode. Tells kermit 1o print messages (on the standacd output, nol
the standard error) thair describe its actions.

¢ esc Change the escape character from the defauli *~* 10 the given esc; used only
with ¢ wode. The escape character marks commands to kesmit ¢ while it is
running, as described below.

I Suppress file name case conversion.
h Host mode. Tells kermlt to use the same line for file transfer and for
communication; used with either r or s mode on the remote system only.

When used with the h [lag, kermlt reseis the line modes properly when it
completes a file transfer. 1f the h flag is not used, it will prabably leave

hermit kermit
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the remote system line in raw no-echo mode.

1 Image mode. Tells kermit to send a full eight-bit byte for each character;
this is necessary (o transfer binary (non-ASCIl) files. If the | fag is used
when sending, it should also be used on the receiving system.

1 line  Use line 10 connect the two systems. For example, the command kermit clb
Jdev/uty50 1200

tells kermlt to use line (ty50 at 1200 baud insiead of the default line and
baud rate. '

m Macintosh mode. Necessary when sending files to an Apple Macintosh; used
only with s mode.

t Tymnet mode. Allows Tymnet 10 keep up with file transmission.

x Allows the specificalion of a complete pathname for the receiving file; used
only with s mode. For example, the command

kermit sx mydir/stuff

sends the file mydie/stulf to mydir/stuff on the receiving system. The
target directory must exist on the receiving system and the user must have
write permission in il.

kermlt ¢ recognizes Iwo escape sequences. The default escape character *~' can be
changed with the e flag, as noled above.

¢ Exit from kermit and break the connection beiween the two sysiems. Note
that this notation does nor mean <ctrl-C>; rather, you must literally type a
carat ‘*" and then the letter ‘c'.

" Suspend kermit on the host system but do not hang up the line.

Unlike some file transfer protocols, kermlt requires that the user invoke kermit on
both the sending and receiving syslems to transfer a file. As shown in the example
below, the user normaily uses kermit ¢ 1o connect (o the remote sysiem, invokes
kermit with the h flag in cither send or receive mode on the remote system only,
types "“s” 1o suspend the local kermlt ¢, and finally invokes kermil in receive or
send mode on the local sysiem.

The following example demonstrates (he use of kermlt. The example assumes Lhe
user is already logged in on the local system. The communication line is /dev/al0
and runs at 300 baud. The user wants 1o transfer locflle to the rémote system and
remfile from the remole system. System names are in italics on the left, user inpul
is in Roman, system responses are in bold, and remarks are in parentheses.

local kermit clb /dev/al0 300 (connect 1o remote sysiem)
local kermit: coanected... (type a carriage return)
remote Coherent login: (perform login procedure)
remote kermit shi remfile (send from remote)

remole )S~_@X#T (part of protocol, ignore)
remote “s (suspend local kermit)
local kermitl: suspended.

kermit Lermlt
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local kermit rilb /dev/ald0 300 (receive on local)
local kermii: Recelving REMFILE as remfile
local hermli: doue.
local kermit <lb /dev/al0 300 (connect again)
remote kermit rhi (receive on remote)
remoie “s (suspend local kermlit)
local kermit: suspended.
tocal kermit silb /dev/al0 300 locfile (send from local)
local kermit: Sending locflle as LOCFILE
tucal kermls: done.
local kermit clb /dev/al0 300 (connect again)
reniole <clsl-D> (log off the remole system)
remote Cohierenl login;
remote ~c (disconnect lacal kermit)
tocal kermlt; disconnected.
SEE ALSO

“Kermit: A File-Transfer Protocol for Universities,” BYTE, June 1984 pp. 255 ff.,
July 1984 pp. 143 ff.

DIAGNOSTICS
kerml¢ may print the following error messages:
Aboriing with following error from remote host:
problem on receiving sysiem.
Bad line speed: illegal baud rate.
Cannol create name: receiving syslem cannol create name.
Cannot open file name: sending system cannot open name.
Cannot open line: wrong line number.
No line specified for conneciion: line argument missing.
Receive failed: file nop received.
Send failed: ([ile not seat.
Speed setting not implemented: incorrect baud rate.
Yes, I'm still here... connect command repeated.

NOTES
If you type kermit ¢ and get the message kermlt comnected but the remote system
does not respond, check the line thal connecis the two systems and the ability of
the remole sysiem to accept a login on the line.

Remember always 10 log off the remote sysiem when done; kermit will not do it
for you. If you do not log off, the nexi person dialing inlo the remote system over
the same line will be logged in as you, without having o go through any password
procedure.

The file transfer protocol uses small (96 characier) checksummed packets, with
ACK/NAK responses (rom the receiving system. The timeout period is five
seconds, and kermit does ten retries before it abandons an attempted file transfer.

The kermit protocol was developed at the Columbia Uaiversity Center for
Compuling Aciivities.

Tymaet is a trademark of Tymshare, lnc. Macintosh is a trademark of Apple
Computer Corp.

kermlt kermit
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Index

.profile: 10
/15
<ctel-H>: 14
<ctrl-U>: 14
mkfs: 6
abort: )5
bad system call: 1§
bin: 15
boot: 7
boot: 4
booting: 3
bulld: 4
building COHERENT: 4
can't find: 14
check: 7, 15
check file system: ?
coherent: 15
cp: 12
cpdir: 12
cron: 25
cron: 10
cu; 27
date: 8
dd: 1)
dev: 15
device:
major; 14
minor: 14
drv: 15
dump: 12
erase character; 4
efc: 15
elc/baottime: 1]
elc/logmsg: 9
etc/mtab; 11
elc/profile. 8
ete/re: 9-10, 16
f0: 15
f1: 15
fifo: 13
files on floppy disks: 1
Moppy:
disk drive: 3
disks: 11
format: |1
hardware requirements: 2
initial installation: 3
kermit: 29
kit 12
kill character: 14
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fib: 1S
logln: 9
login message: 9
Is: IS
man: |4
memory: 4
mkfls: 5, 11
mkaod: 13
mkproto: §
mat; 15
mount: 10-11
multi-user; 9
named pipes: 13
newusr: 10, 16
no space: |4
out of memory: 14
password: 9
PATH: 10
pipes:
named: I3
power down: 12
prompt; 4
read error: 4
reboot: 12
root: 9
directory: 1§
set date: 8
shutdown: 12
software requirements; 2
spell: 14
su: 9
superuser; 9
syac: 1,9, 12-1)
tar: 12
time zone: 8
tmp: 16
tp: 14
try again: 14
typo: 14
u: 10, 16
umounf: |
usr: 16
usr/adm: 16
usr/bla: 16
usr/games: 16
usr/Include: 16
use/lib: 16
usr/lib/crontab: 25,
usr/man: 14, 16
usr/pub: 16
usr/spool: 16
v. 16
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1. Introduction

This document is an introduction to the COHFRENT system, It
has two purposes: one, (o be a tutorial nanual: and two, 1o be a
reference manual Tor the CONERENT system.

A related manual is the CONERENT Command Manual. 1t con.
tains detailed descriptions of cach command in the system. The ed
Interactive Editor Tutorial is uselul (o those who have not used the
COHERENT text cditor ed. It also contains peneral information
about the system. The COIERENT Administrator's Guide is use-

Ml 1o the person or persons responsible  for bringing up the
COHERENT system and maintaining ir.

Sections two through nine contain specific details on the nse of the
COHERENT system. ‘The remainder of (his intfroductory section

describes what an operating system is and ontlines the philosophy
ol the COHERENT system.

What is COHERENT?

The COHERENT system is a timesharing operating system that can
e used on many hardware conlignrations. s operation cmploys a
few clepant concepts giving a powertul and fHexible system which s
still simple to use. These simple concepts have the same importance

to the practice of software development as interchangeable panls
had to the industrial revolution.

What is an operating system?

When you use a computer, you will use programs and data. A pro.
gram is a scries of instractions 1o the computer to direet it (o et
form a task, such as plaving a pame like tic-tac-toe, or balancing

cheekbook, A personalized (clephone dircctory is an example of
data.

Unless the computer you use is very small, vou will be sharing its
resources with other people. Resource sharing not only viclds many
cconomics but also allows many people to communicate with each
other and thereby work more efficiently together. Al the sime

:::..:2.3:3?.:.2_.,.:E...::Z_:=<=:_E_::n_._....:..:e.c:c_::._:.._. )
users.
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the elementiny information-processing functions are carricd ot hy
the computer hardware--the boxes, cirenits, and wires.  However,
software is necessary 1o provide the complex set of Teatures that
makes the computer do what von want it to do.

Lhis softwae i called a timesharing  operating  svstem. Any
tmcsharing operating system must be able 1o:

thedinle computer Lime

-alorare revienn

orpanize dick storare space

protect propgrams from amwanted eonflie!
protect stored information from destruction
raeilitate cooperation with obher users

In sharing propeams and data

In short, a timesharing operating system is a sct of programs that
cnables many computer users o share the ladware and soltwie
resonrees of a computer ciliciently.

Today's computers wonld not be truly pgenceral purpose withowt an
operating system.  Additional tools are often provided as part of
opcrating systems.  Liditors, compilers, debuggers and assemblers
are necessiy for you to develop and test programs. Document
prepacation aids greatly facilitate vonr creation of mewmos, manuals
ot even books. Command processors assist you in controlling the
computer and solvinge your problem,  Status cheeking programs tell
vou the level of system usage, disk space usape, and which other
users are on the system,

The combination of the basic operating system  featires and the
awbditiomal tools transforms the collection of wises, silicon, circuit
boirds and oxide-plated sw faces into a usehil computer

COUERLENT des

CONERENT has all the propertics that have been discussed so far.
But the quality and quantity of the Teatures provided by (he
COHEFRENT opcrating system distinguishes it from other operating
svstems.

1 philosophy

The quality is puarantced by the strict use ol stale-ol-the-art
software fechnolopy. AL bt a very small part of the operating svs-
tem sofltware is written in C, a high level langnage, rather than

1)
m

[ 2%

e o) W |
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assembler. The result is a very relinble oper
observable loss in execition m_.nE_.

._._z. choice of a high-level languape also provides portability. The

S lanpuage already exists on a number of popular computers, and
is certiin to hecome more and more available, At this writing it is
available on the ZR00D, PDI-11, the BORG, and the RORR, with the
6R000 and other popular machines in development.

An important guiding principle in the design and implementation of
the COHERENT operating system is that gpood performance is the
direct result of dedication to careful desipn and implementation of
alporithms and systems, rather than refuge in coding tricks.

The basic features noled above embady the purpose of the operat-
ing system at the most primitive level, It is instructive to examine
the necessity and utility of providing these leatures.

A computer system is not an end in itsclf but an instrument used to
implement solutions to real-world problems. 1t is required to be a
tool hench that provides lor the cor ,_:_:_:: of other tools with a
myriad of specific applications.

IT the design of the operating system is oo specialized or limited, it
will only suit a few applications. On the other hand, il too much
specific detail is put into the operating system itsclf, then the system
becomes very complex, diflicult 1o use and maintain, and potcatially
quite unicliable.

The design philesophy of COHERENT is expressed well in this
quote Nrom John Conway®: ‘“The engincer who wants a machine
for somce specific purpose will normally approve the simplest
miachine that does the job. e will not usually prefer a multiplicity
of parts with the same cffect, nor will he countenance the inscrtion
of components with no lunction.” Machines whose designs are
hased upon Tundamentals are far morc likely to satisfy these cri-
teri

The CONERENT system follows this approach throughout., Tor
cxamyple, consider device-independent 170}, No distinction is madce
between a program, a device (such as a terminal o floppy disk),

*J11. :::<=<.. Repular - Alegebra  and  Finite  Machines;
Chapman and Hall Ltd., London 1971, page 3.

b
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and a file. Proprams can transfer data between devices and files
.:.:._::._ knowing any of the physical characteristics of the ._...i».n..
Lhis device independence results from hasing the design of the 170
svdtem on o a consistent view of files, devices, and programs.  All
ook 1o cach other like a stream of bytes, so they can all communi-
cate with cach other directly.

.:. an application requires a more complex file structure such as an
indexed sequential file or a B-* tree, such a structure can be added
ata hipher level. This greatly simplifies the design of the eperating
system, sparing unnecessary overhead for programs operaling at the
byte-stream level,

You might wonder at this point about a possible loss of cfliciency
or performance compromise within this design. To the contrary
_._=. speed at which the CONERENT system (ransfers data _,c_saa_“
files on a disk is very nearly the hardware speed of disk-1o disk

_.n:,,.?:. This is achicved through the use of simple but ingenious
alporithms.

‘SJ:_ the consistency  of  desipn exemplificd by the device-
::__._42_..“2: 170 applied throughout the CONERENT system, a
few primitive opcrations easily provide communication between
proprams, - files and devices.  With  these, any user of the
COHFRENT system can construet building blocks which can be
readily assembled to build a solution 1o a problem,

In the evolution of the classical apcrating system, features were
added to the basic operating system and its _:.:_:.._:; in an ad hoc
.:_.A_.m::. To solve a previously unanticipated problem, some exist-
g program was modilied to add a new feature. The new featue
was then selected by a switch set by the user.

Fhis approach created an operating system whose programs grew
larper and more complex. As a resull, the system was more diflicull
o nnderstand and and on the whole, less reliabie. For
cxample, a typical file-to-filc copy program provided with a widely-
used classical operating system may have three dozen options. In
the CONERENT operaling system, there is no comparable pro-
gram. To copy files, the program cat is used with its output stream
reditected. ent is the CONERENT command that copics a lile to
the user’s terminal.

A EOV IR 1
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ent is a filter. A filter is a program that produces on its output a
possibly maodified copy of its inpu. A user can use existing filters,
alonc or in combination, or can casily construct new oncs, (o
achicve the variety of actions that arc clicited by switches in other
opcraling sysicms.

This modular approach gives the COHERENT systcm user a great
productivity advantage, as well as making (he system more reliable,
A program or flilter designed Tor use in one application can be uscd
in many other applications, cven those which were not anticipated
by the developer. Commands, cven powerful onces, tend to be sim-

ple.

For example, you might want to know how many pcople arc using
the computer. The command who will produce a list ol user
names, their terminal designation, and the time of day and date
that they lopged in. Each user is listed on a scparate linc.

This may not be the information you want. If you only want lo
know how many uscrs there are, the filter named we (for word
count) will help you find out. In the form

we -1

we will count the numher of lines in the input.  Combining these
two programs with the vertical bar pipe operator, thie command

vho | we -1
will tell how many uscrs there are on the system, The pipe connects
the ontput of the who (o the input of the filter we, whose output
will appcar on the terminal.

‘The pipe feature has many applications throughout the use of the
COHERENT system and increases its power substantially.

COHERENT propertics

The COHERENT file system has a tree-stiuctured directory
mcans that directories may contain files, which in turn may be data
filcs or dircctorics. The fact that directories may contain more
dircctories can be a significant help in managing large numbors o
files.,

The CONERENT operating system is modularly designed using cer-
tain mathematical concepts.  This results in a much better design

-ed
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for the system.  Using this simple nit clegant approach, features are
desipued to fit well topether. This means that COHERENT docs
not repeatedly icinvent the wheel—each featwie is carelully designed
to function well by itsclf and work readily in combination with oth-
cis. COHERENT aveids the *“‘creeping feature”’ syndrome com-
mon to classical operating systems.

An cxample of this modular design principle can be found in char-
acter patterns, or simply patterns. Many parts of the COHERENT
system use patierns to describe strings of characters in a general
wav. Rather than having each part of the system specily strings in
a different Tashion, standard pattern specifications are uscd.

Patterns simplify specification of arbitrary sirings ol characters,
For example, you can specifly all strings of characters beginning
with the Ictter a, containing one other vowel, and ending with the
leticr p with the pattcin

n."[arlou].vg
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2. How do 1 begin?

This section covers how to get on the system the first time, and 1s ol
most infesest Tor those who have not uvsed the COHERENT system
before. It is also uselul to those who may necd to review the
basics.

Terminals and CONERENT

You will use a terminal to send commands to the CONERENT sys-
tem and vicw ifs responses.

There are two kinds of terminals in nse today. Each type of termi-
nal has a keyboard. The keyboard is like that of a typewriter with
a lew special keys.

The older kind of terminal resembles a typewriter. This kind of ter-
minal is called a hard copy terminal, The information you type or
that the COHERENT system sends back is printed on paper.

The sccond kind of terminal widely available today, uses a screen
resemblinp a television screen, called a viden display or CRT. 1he
purpose of the display is not to show pictures, bt to display the
dialoguc hetween you and the computer system.

On a typical video display terminal there are 24 lines of characters
visible on the scrcen.  Each line on the screen can contain up to 80
characters.

All the work you do with the CONERENT system will be donc by
typing commands and data on the terminal,

Special termingl keys

One special key on the keyhoard that yon will use in your work
with the CONERENT system is the <RETURN> key. This key
sipnals COHERENT that the end of a linc has been reached, and
that you want it to process a command. Not all terminals label the
key <RETURN>, but cach terminal has a similar key. Some will
call it newline, linefeed, enter, or col, and the key is usually larger
than other keys (except the space bar). From here on, this key will
be called <RETURN> .,

Note that commands to the COHERENT system will end with a
<RETURN>. No action upon your command will take place
unlil you end a line with this key. .

© @ Rl 14N 7
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Anather special key is the control key, usually labeled cfrl or enfl or
conl.  Most ferminals pliace it on the left side of the keyboard,
Ihis is an important key used in semding certain special characters.

To use the ctrl key, you must hold it down while yon press another
key. To send the computer a ctrl-1) character, hold down the ctrl
key, strike the P key simultancously, then release both keys.,

Since there is usually no printable character corresponding to con-
trol chaacters, in this documient they will be represented in the
form:

<clri-n>

for the character ctrl-D.

While yvou arc tvping information to the COHERENT system, yon
can correct the information before it is processed.  There are two
keys that help you do this. The first is the <KILL > character,
which will crasc the line cntircly, and allow you (o begin again.
This key is usually the @ key, bt you can casily chanpe the
< KILL > character with the stty command, which is discussed in a
later scction,

The other key is the <ERASE> character, normally the <ctrl-
H>. ‘This will crase the most recently typed character. You can
crase several characters with <ctrl-lE > by striking it scveral times.
Once more special key is the <INTERRUPT> kecy. This key can
be used to halt a command in progress before it normally ter-
minates, This key may be labeled rubout, del, or delete on your
terminal.

login — Lopping in

Nefore you use the CONERENT system for the first time, you need
some specific information about your installation and your access 1o
the COINMERENT system., This information will come rom your
project feader, or the system administtator,  1f you have any ques-
tions about fogging in or other CONERENT system topics, ask this
person,

First, the administrator will tell you what your wser name will be.
User names arc typically first names, initials, nicknamces, or last
names. The COHERENT system recognizes you by your user namce

R o on [RGB
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:._:_a you are using the system. Others who are using the system
will usc this name to communicate with you, ’

Secondly, the administrator will tell yon what vour password, if
any, will be.  This password is important for the security of the
cntire system, and you should not divulge vour password (o others.
IT your installation docs use passwords, vou will need to know
yours before you get on the system. .

Once you have this information, the first thing vou must do is to
\w..n in 10 the COHGRENT compuicr system. _r._::.. so will estab-
lish the conncction with the computer and ready the system for
your commands. .

_=. arder 1o log in, you must first determine if your terminal is hard
wired 1o the computer, or whether vou must make a phone call (o
establish your conncction. If you do not know, ask the system
administrator. :

Il your terminal is not hard wired (o the syslem, your system
administrator will supply you with a telephone number of (he com
puter and instructions on how to conneet your terminal to the tele-
phone.

IT your terminal is hard wived (o the COHERENT system, vour fieed
step after tumming on the terminal is to send the <ctrel-D> com.
mand,

Once you are connccted to the CONERENT system, it will reply
cither: .

Lopgin:
or
Coherent lopin:

In response to this, type your user name, followed hy a
<RI ::Z.V. I you have a password, CONERENT will prompt
you to cnler it by typing:

I'nssword:

When you type your password, the numbers and Ictters will not he
shown on the scicen or typed on the paper. This is to prevent
unanthorized users from sccing your password.  Follow the pass-
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word with a <RETURN>. If you cntcred the password
incorrcctly, COHERENT will ask you to try again.

If you have cnicred your password correctly, you arc now logged
in.” You will be greeted by the message of the day, il therc is any.
Once vow lopin is successful, the COHNERENT system is ready for
yom commands. To indicate readiness, COHERENT sends i
prompt chanacter (o tell you.  In most installations, this is a dollar
sipn:

L]

You are now ready to type commands. When a command s
finished, CONMERENT will issue another prompt, meaning that the
svstent is ready Tor yom next command.

Try COHERENT commands
To sce how casy il is 10 use CONERENT, type the following lines.
Ne sure to end cach line with a <RETURN>.

ed
i
Thls is n sample CONERFNT [ile.

v fl1eDl
q

The chatacters ed tell CONERENT to call in the cditor program,
which is used to build and change files. The information that yon
type will then be processed by the CONERENT cditor. When you
arc finished with the cditor, you rcturn {o COHERENT by typing
the O or q command. Now type

cnt file0l

This command types oul the contents of the fite file01 thal you jusl
created. Finally, type

lc
‘Ihis command lists the files that you have, and will reply

Files:
rile0lt

10 @ @ MR R
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Congratulations! You have just made CONERENT work for you.

‘The firsl command ed created a fle and filled it with some text,
while the sccond command cat typed the file out on your terminal.
Finally, the le command listed the name of cach of your fles. Scc
following scetions for Tull descriptions ol ecach of these commands,

Commands (o COHERENT

Once you have logped into the system, all the resources: of the
COUERENT system arc al your [fingertips. COHERENT com-
mands pive you control over these resouees,

CONERENT is casy to learn and well thought ont, The hest way
to learn the system is to try examples shown here and claborate
upon them. The more things you fry, the more you will leamn and
the more proficient you will be in using the CONERENT system,
If there are other users that you can talk to about the system, you
may find it helpful to exchange information with themn.

All commands have common clements. Commands consist of two
parts. The first part is the name of the command itsclf.

Some commands only have the first part. For cxample, to list the
names of files that you have, lype

lc

and COHERENT will print their names in columns across the
screen.

A file is a sct of information stored on disk. Files are described in
detail in Section 4.

If you have no files, Ie will not type anything. If you have lopped
in for the first time, you may or may not have files, depending upon
your installation. Try it. In any cvent, CONERENT will prompt
you for another command after it finishes lc.

The sccond part of a command is a list of parameters or argrments
to that command. We may think of paramclers as controlling, the
behavior of the command, or as the target of the command’s
action, iach  command  must  be  terminated by hitting
<RETURN>. Spaces or tabs separate the parts of the command.

The parameters of the command can be further divided ito options
(or controls) and names. Namcs are most frequently file names.
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The options chanpe the action of the command. Options are indi-
cated in the command line by prefixing the option with a * ="' char-

acler.,
An example of a name parameter is shown in this example of a eat
command:

enl flle0t
This command will type the information in file01 on your terminal.
The name argument is fileOf.

Tile command I Hists your file names onc name per line.

1z

will produce a list in the form:
.profile
compu

rtieot
mnt 1box

However, there is more information available about each file in
addition to its name. In response 1o the command
1s -1

s will print this additional information. The ‘="' significs an
option.  And the option Ietier 1 means *“*produce the long listing'’.
This listing shows the size of the file, the date of creation or
madification of the file, and the degree of protection of the file;

~-r¥-r--r-- 1 you 17 5at Aug 15 17:20 rile01

Another cxample of a name parameter to a command is a file
name.
IT you want to modify an already cxisting file, use ed with a param-
cter piving the name of the file.

ed Iile0l
This will allow you to change the file created with the ed command
above. To exit from ed, use the Q command,

As cach command is discussed, the parameters to be uscd with it
will also be discussed. Notice that the name of the command is

7 @ O I EL R B0 T
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separated from the paramcters by a space, as the paramcters are
from cach other.

help, man — Help with commands
The CONERENT system has a help commandd
help

.su_:.c_. will give you a brier description of CONERENT commrngls,
F'o introduce yourself to these comminds, type help by itsell, o

help help

_.-::_ will tell you how to use the help command. To get inforn:
tton on the Ic command, type

help 1le

To abtain detailed information on a commmand, use the man (abbr-.
viation for manual) command, On maos CONERENT systems,
cach command has descriptions online which the man command
will print out for you. To find out about the man command, type

man man

Il your CRT screen fills with information, man will wait for you to
type <RETURN> to continue, This is to prevent you from miss-
i information should it scroll (0o fast. man will also wail for a
<RETURN> after it puts out the last linc of the description.

I'he command descriptions  provided by the man command are
available in printed form in the CONERENT Command Manual.
It provides a concise description of cach available command.

Logging out

,.S:.: you arc finished using the computer, you nced to tell the
COHERENT system that you are done, and free the terminal for
other use. This step is called logging ont.

There are (wo ways (o log out. The first is to fype a <ctrl-D >
when CONERENT is expecting a command. The second is to type
the command )

loglin
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which will lop vou out and prepare for another login. Either way,
vou can then turn off your terminal,

14 @ O MR FL NP
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3. Features of COHERENT

T'his section presents some basic concepts, such as files, dircctorics,
and pipes, which are importat in understanding and using the
COHERENT system.

Information storape aund retricval

Computer systems store information in files. A file on the com-
puter is similar (o the files you find in an ofhice filing cabinet.  All
aperating systems provide programs to help you create and use hiles,
There are many different ways that file svsiems are desipned.  Files
reside on the hardware called a disk. A file, once created, may bhe
relened to, chanped, or removed. The CONERENT system keeps
cach individuat file as a separate entity.  MMuch of your work with
the COHERENT system will be based upon files.

Ta keep track of files, you need somcthing that performs the same
Iunction as the index tabs on a file folder. A directory is
COHERENT's way of doing this. The directory holds the names
of files and marks where the files are located so that the
COIERENT system knows where to lind them. You will usce the
directory to keep track of yowr files.

As a user of the CONERENT system, you are not limited 1o onc
dircctory.  Yon may have as many as yon wish, as long as you
don’t sun out of disk resources.

Directorics for COHNERENT are tree-structured.  Your dircctory is
a file in a parcnt ditectory. The following example will clarify this
coneepl.

If you have three separate projects, and cach has files of ils own,
then you can sct up your dircctory to look like this:
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yourname

proj1 proj2 proj3

X source. k
sonrce. 1 source.} projia sourc

source, 2 object.4 Jn.source
L)

proji, pie} vl nendd are all subdirectorics in dircctory ,<=_===,“=...
d0e PRvge, s L P , . oid.
Another leve! of subditcctory is with projda in subdirectory proj

Each uscr of the COHERENT computer system has his _oi._,:m_mﬂ._,v“
tory. The COHERENT system makes surc that you automs A,.___m-
use the directory crcated for you and :c_ that o_._.c___o- ._”a;..:__c:_n.,
Iarlv, your files are protecled from accidental damage by ¢

VISCr. .
YWCVCT _ V~ ) WIS ! a allow | SCrs H \] 0 Y
——A ! C w oun ﬁ-m. —- ou can § =A 3 o——-n VISCr —A- cxamine o
B )

change vour filcs,

Whether or not others may examine or change your _._“,Jan ﬁ_n___._n-__“__m
upon the type of protection _.__m__ you n.__ccmn for <o_d_-. ..: ..:=_ e
usual case, you will not explicitly m-.n.n_? any _.:._Mn :ﬁ.. .n ] the
COMNERENT system will create the lile ::..:._n.n_nn. .:_n.:_:_::n
torics arc also files, you may prevent q.:__nq _;n_..n. :c__:. m”.:_c o
the file names in your directory or subditectory using the s:

{cction mechanism. . .

Files in the CONERENT system contain .2.<n3_ .A___-.n.q_ns__ _”__”_n_”n.“m
infommation, ranping from programs fo a_.nn.._:::n mail. L s
“tions will present examples of each kind of filc.

>, < — 170 redivection

Typical COHERENT commands write their c:.:-:. fo the .q__::\w_ﬂu
ety b i i .. xample,
'hi wlly your terminal. For ¢
ouiput hle, which is normally | o
prints the name of cach uscr currently topped into the system

your terminal:

who
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By using the special character >, you can Mace this output in a
file. ‘The command

who >uhofile

will put this information into whofile. The operator > (ells
CONERENT (o redireet the standard outpmt.  Lager, you can list
the information on your terminal using caf;

cot whollle

Once the information is in a file, you can process it in other ways,
like sorting:

sort whoflle

will type the users® names on your terminal alphabetically,

Similaly, the standard input may be redirected to Hadsh
from a file rather (han from vour tcrminal, The counand we will
count words, lincs and characlers from the standard input. Using
input redirection, sipnaled by <, you can do the same processing
for a file, such as whofile:

we <whoflle

| — Pipes

An important feature of the COHERENT system in building modu-
lar solutions is the pipe.

Pipes and truly device-independent 170 provide COHERENT with
A concept as important as interchanpcahle parts. Programs can
comnmmicale with cach other casily, even though they are indepen-
dently created,

Most CONERENT programs are wiilten as filters, A filier is a
program that processes its input sequentially and produces scquen-
tial output, Generally, no titles or end of iob mcssages are pro-
duced by filters.

Designing programs as filters pives greater flexibility in connecting
programs with cach other, as in the cxample where the oulpul of
who is processed by we.
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The mechanism that conncecets ilters togcether is ca. a pipe and is
indicated by a vertical bar: _

‘The pipe operator in the command
who | we

takes the standard ontput from who, normally destined for the ter-
minal, and connects it to the input of we, which would otherwise
retits input from the terminal.,

This command peiforms (he same opcration as shown in the scction
on 170 redirection:

vho >wholile
we <whol'ile

except that whofile is a file that is 1o be removed Tater. The pipe is
much handicr (o use and does not require you to remember o clean
up lemporary files like whofile.

The power and fexibility of the COHERENT operaling sysicm
owes much to the pipe,

ion in files

Processing inforn

This scetion outlines some tools that COHERENT provides to pro-
cess data files.

Computer applications, such as general ledger, mailing Iabel pro-
cessing, acconmnds reccivable processing, awd inventory control,
cenler around data files and transactions involving them. If you are
building or supporting a software system, it may be productive to
put project control information on the computer.

COHERENT has data file processing capabilites that can help von
implement such an application sasily,  Many of these commands
will be directly usclul 10 you,

sort can be used to order the lines or records in a file. By specily-
ing options, you can sort a file based on any field or sct of fickds in
cach linc, as well as seleet the ficld scparator. You can also discard
clements that are not uniqgue.

18 (5 G Fab BT

Seveval input files may be sorted into one output file, thereby piving
a meige capability. The files to he merged need not be previonsly
soried.

awk is a pattern scanning and processing  language for the
COHERENT system. 1t can be used to wrilc reports, to detcet pat-
terns in files and to do online data cntry validation. awk treafs its
inpnt as lines consisting of ficlds. awk supports numcric as well as
string processing on the same ficlds. Totals and averages cian he
casily computed on any of the input fickls.  Associative memory
rays arc provided, where array indices may be integers, strings, or
even floating point numbers. N

IT you have two text files that contain almost the same information,
von cim discover exactly what the differences are with the command
diff.  This can be usclul in ilustrating changes (0 a document
between versions in showing how today's inventory file relates 1o
yesterday's inventory file. The command diff can also help vou to
find differences  between  two  versions  of o contract  wnder
nepotition—your original and the one retuined o vou, perhaps
chanped, by the other party. Used in conjnnction with ed, diff can
help youn maintitin one master file and a series of automatic update
comminds 1o produce other versions of 1he file,

A similar program cmp can process non-text files,

A related propgram comm will process sorted files and show yan the
similaritics they share.

The command wniq inputs a sorted file and outputs a file with
duplicate lincs removed.

You can nse grep (o find patterns in text files.

These commands can be combined to derive many kinds of infor-
malion casily.

Document preparation

Fhe CONERENT system can be used for document preparation as
well as propgram development. 11 has been used Tor word processing
applications, computer propram  documentation, and nEny  aser
manuals.  With CONERENT, you can write a manual that 1ells
other people how (o use a program. . You can wrile manuscripts as
larpe as a book, or as small as a memo.
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4. Files and directories

In carlicr sections, we introduced files as the cornerstone of the
COHERENT information storage and rchriceval capability,  This
section will discuss the topics of files and directories in more detail.

File namcs

EFach file has a name, such as:

.proflle
Filenl
emrl, ah
el
trut.e

File names are generally made up of upper case and lower case
letters and numbers. CONEFRENT treats capital letters diffcrently
from lower case letfers. The two file names FileOt and file01 are
therelore different.

A rtecommended set of symbols Tor file names is the lower case
alphabet, the upper case alphabet, decimal digits and punctuation
marks:

N

The file name should not be more than fourteen (14) characters
long. If you specify a longer name. characters beyond the four-
teenth will be ipnored without any error message.

Your dircctory

The CONERENT system keeps your directory of file names current.
You can inspect the directory with the Is and e commands. When
you specily a file name, 'y Kk
and connects the file (o the program using i,

el
Tl )y

There arc many directories on the COHERENT system. When you
log in to the system, CONERENT sets up your home dircctory,
which is determined by the system administrator.

You may sometimes nced a program or a data file in another user's
dircclory.  Also, the commands that you use frequently come from
another direclory.
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To examine or usc files in a dircctory other than your own, you will
need to specily the name of the directory as well as the name of the
file. Scparate the paits of the name of (he dircctory by a slash:

/

To see the files in another user's dircctory, you would issuc the
conmangd

le /usr/henry

il the other user's name is henry.

Pathnames

The trce-structured nature of the COHERENT file systcm means
that all files in the system branch from a common origin. The ori-
gin is called the root. The name of the root dircctory is

/

Onc file in the root dircctory is wsr, This js a subdircctory that nor-
mally contains the dircctorics of all users. To list the names of all
user directorics, tvpe the command:

le fusr

IT onc of the user names is henry as above, the command
1c /usr/henry

will list the names of the liles in benry's dircctory.

The paramcter /ust/beury is called a pathname.  Pathnames may
be fully or partially specified. Al fully-specilied pathnames bepin
with /7 for root, and continue with Turther subdirectory nanies.

"athnames that do naf begin with a slash are partially specificd,
and are amtomatically prefixed with the current direclory pathname
to make them complete before use by the system.

Parts of pathnames are separated by slashes, so il there were a file
in newdirectory named newfile, you wonld refer to it as

nevdlrectory/nevrile

The absence of a beginming slash indicates that the pathname begins
in the current dircctory.  Thus, if your home dircclory name js

2 (o o [l 18 0 1 i
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henry, then an alternate but fess convenicnt way (o specify the path-
mune to newfile js )

/Msr/henry /newd | reclovy/nevri e

Thus, a pathname is a list of ai the subdirectorics leading from (he
root to the file in qQuestion.  newfile s a file in subdircctory
:e#..:w..a_:w.«.. which in turn s g file in the home dircctory henry,
which is further g file in the dircctory wsr. The dircctory usr is a
file in the master or ront dircctory for the system,

» 'Y . . N
You don't __...2_ to specify all of this, fortunatcly, whenever vou
want to specify a file in a subdirectory.,

.. . =
_....:...._; specified pathnames are presumed 1o be within the curient
dircctory, Therefore, you ¢an specily a suhdirectory by specifying
the name of (he directory first, followed by the res of the path-
namc,

mkdir, cd, pwd — More directorics

You can casily create more dircctories wighin your primary, or
home dircctory,  You may in fact create several dircclorics, and
cven more subdirectorics within them,

Some COHERENT users will create suhdirectories for program
source, A_on:_:n:_u:::. compleqed programs, and commands. This
can help locate g single file amonp many. Additionally, old ver-
stons of documents or programs can be kept in a scparate directory.

Create filent using cat by typing:

ent, >ri1001
Thls 1z nanother sample (ile,
<ctrl-p>

Now, you can use the copy command cop:
cp ril1c01 rileg2
creating fite02, Then Je will show

Flles:
f11e01 filenp
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You may have other files present when you log on the first time,
depending upon your installation.

To crcale a new directory named newdirectory, use the command
mkdir in this fashion:

mkdir newdirectory

IT vou follow this command with Ic, it will list your regular files,
bat it will also list newdirectory scparately as a directory:

Directories:
newdlrectory

Flles:
filecOl rile02

To refer to files, use this new direclory name in specifying the path-
name.

Now, cicale a file in the new directory by typing

cat >newdirectory/nevwfile
1ines lo be

conlnined in newflle
<ctbrl->

This command copics lines to the file described by the partial path-
name newdireclory/newlile.

A way 1o avoid specifying all of the subdirectorics in a long path-
name is to change the crrent (or working) directory.  When you
fitst log in, the current dircctory is set to your home directory.

If you have used the caommand ed to change your current directory,
vou can remind yoursell what the current dircclory is by using

pwd

which mecans “print working (or current) dircctory”. I you have a
subdirectory backup in your directory, and change dircctorics with

ed backup
then a command
pwd

will respond with
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/usr/yourname/hackup
The command ¢d (for change directory) will change the current
dircctory. To change to newdirectory, issue the command

cd newdirectory

Before this command, your current directory was /usr/heary if your
user name is henry. If you type the command pwd, the new path-
namc will be shown (o be /usr/henry/newdircctory.

Now, if you issue an Ic command, the listing will include only
Files:
newlile
since le with no paramcters lists the current directory.

To change back to the dircctory that you had when you logged in
to the system, use the ¢d command with no parameters:

cd

This directory is often referred to as the home dircctory. To
change (o another user's directory, vou would say

cd /usr/other
or usc the abbhreviation

cd ../other

Here “.." s a special CONERENT system abbreviation for parent
ditectory, which in this casc is the Zuse dircctory. In other words,
*.." stands for the dircctory in which the cwmrent directory resides.
Every directory in the system cxcept the root directory has a parent

Tor the root dircclory, *.." refers (o itscell.
Another directory abbreviation is ., meaning current dircctory.

Assuming that your user namec is henry, and your current direclory
is your home directory, part of the file systecm structure is

@ O [l [3 66N 21



bin usr(..) ete

henry(.) other

Here *..% is Zusr, the parent dircctory path, and ., the enrrent diree-
tory pathname Zusr/heary. Both *." and *..° change when you issuc
the cd command.

To see what your curient directory is, you can usc the command
pwd

(for print wotking directory) and COHERENT will reply with the
full deseription of your working directory name.  For cxample, il
your usct name is henry, and your installation uses the user name
as the dircctory name, then pwd will reply

/uar/henry

my, cp — Moving files between directorics

Once you have created your new dircctory, you can move files to it
with my, or create new files there with commands such as ed.

To move file1 to newdirectory, the mv command is vseful,

mv has fwo paramcters.  The first is the file (o he maovced; the
sccond is cither the new name of the fife, or the destination dirce-
tory of the file. So, to move file file01 to the new dircctory, you
can say

mv (1101l newdirectory/rilent

In this case, both parsncters are file names, Alternatively, the
sccand parameter can be a dircctory pathname:

mv £11e02 newdireetory

The sccond parameter is the directory that is to contain the file, and
the name of the file in newdirectory will be the same as it was in the
current dircctory. These two forms have the same elleel.
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To scc where the files are now, type the two commands:

lc
lc newdlirectory

The result will be:

Direclories:
newdlirectlory

foltowed by

Flles:
filte0! f11e02 newfite

To move the liles back, use a combination of the commands already
shown, Type

mv newdirectory/rite0l ritent
ed newdlrectory

.mv fileD2 ..

od

You can copy files with the ep command. This command has two
parancters. Fhe first parameter is the file to he copicd, and the
sccond parameter is the pathname of the new copy. To copy flilcOl
o nfilc01 in newdirectory, tvpe the command

ep ile0l newdlirectory/nritent

The dillerence between my and ¢p is that after the ep command,
both the original file and the copy exist, while after mv, only onc
COpy cXists.

Now, an illustration of what has been discussed so far about direc-
tories and files with an example.

Continuing with the user name of henry, assume that you have
some documents that you have entered with ed, and vou want (o
make backup copics of these files for safckeeping. The document
filc names are docl and doc2 and arc in your home dircctory. For
the purposes of this example, create docl with cat by typing:
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enl >locl
n few
1inrs of
Lext
<ctrl-Ix>

and similarly doc2:

ent >on?

second e

with nome lLext

<etrl-In>
Don't forpel that <ctrl-D> means to hold the control key down
and simuliancously type the I key. An le command tells you what
vour lile names and directory names arc:

Mreetories:
noewdireetlory
Filen:
doni don2 Cile0l  File?

The first step is to create the directory (o _.:__n_ the _x_n._:__‘ .,._..._:nm.
To help remind yoursell what the directory is for, namc it hackup.

mkdir backup
Then, Ie will show you:

Directories:
backup nevwdirectory

Fllees: .
doci doe2 file0l file02

Now, you can usc the cp command to copy your files into the dirce-
.
tory with two copy commands:

cp doel backup/dorl
cp doc2 backup/doc?

and Ie will still say:

@0 BEE I
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Dilrectories:

hnekup newdivectory
Flles:

docl tloc? fite01l rlleo2

IT you list the contents of (he stbdirectory,
le backup

vou will see: s

Flleg:
docl doc2

The files have been successhlly copicd.

chmod — File protection and mode

As pant of the dircctory entry, COHERENT keeps information
about attributes of each file, including the time and date of creation
or maditication of the file.  Also inclnded is the mode of the tile, 1
controls what can be done with the file and by whom,

For example, you can prevent other users from deleting, reading, or
writing your files by sctting the protection of the flile. You can cven
prevent voursell from reading one of your own files, although this
is not often done,

While there are many combinations of these attributes and different
sets of users that they apply to, this document will cover only the
basic combinations.

To change the protection or mode of a lile, you will use the com-
mand chmod (mcaning change mode). To make a file, say docl in
dircctony backup from the previous example, protected from wriling
or delcting, use the command:

chmod -w backup/doei

where the —~w means “remove write permission®' and is followed
by the filc name.

To allow other users to read the backup file dac2, say:

chmod otr backup/doc2
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whete the letter o sipgnifies “‘other users®”, and the +r tells chmod to
prant tead permission,

When files are created, they are sct up with installation standard
protection levels. Check with your svstem administrator or local
documentation (o be sure what the delault protections are on your
system.

Vo determine whal the protection propertics are for a given flile, use
the command
1s -1

The mode will be printed ont as the first column for cach fife in the
cunient ditectory. The format of the output from the Is command
is described in the next section “Introduction to CONMERENT comi-
mands®’,

rm, rmdir — Removing files and directories

Files need 1o be removed to make way for new liles.  You may have
old copics that you no longer nced that are cluticring up your dircc-
tory, or you may have accidentally created a file that you do not
really want,

To remove a file, use the command rm (for remove). The parame-
ter is the pathname of the [ile that you want to be removed:

rm backup/doc2

This example will remove the doc2 backup that was created in an
carlicr example,

You can remove several files with a single command by listing them
as conscculive paramelers:

rm (ile01 £11c02

Files that have been protecied as unwritable cannol be dcleted.
Suppose you created a file tough by typing

cal. >tough
linel
1ine2
<ctri-D>

and protected it by typing

n GO R ERE N
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chmod -w Louph

IT you try to delete the file with sm, the COHERENT system will
lype

toupgh: unwrltbtnble

This is done to prevent you from deleting a file unintentionally. 1f
you do want to delete it, use the —f option tor rm:

rm - touph
and the file will be deleted.

You can also delete directories using the command rmdir.  But
before you delete any ditectory, it must be cmpty of files. Other-
wise, you will pet an crror mcssape, and the directory will not be
deleted. The Torm of this command is

rmdLr newdireclory

du, dF — How much space

You can determine how much disk space is taken up by your files
with the command du (for disk uscd). This will (¢l vou how nany
blocks are taken up by the files in your dircctory. If you have sub-
divectorices, they will be listed separately.

Each block on disk contains 512 bytes or characters of information.
To determine how many blocks of information are available for use
in the system, usc the command df which shows you disk free
blocks.

In — Linking files topcther

COUHERENT has a unique feature that enables a file fo have several
names, These additional names are called finks.

To create a link (o an existing file, use the command In. If von
have a file named docl, as you will it yon have entered the previou
cxamples, you can create a link (o that file:

In docl another

The protections and the data in the file will always be the same fin
both names docl and another.
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1 one or the other of the names is deleted with the rm command,
the data part of the file will remain.  However, il both names are
removed, then the data will also be removed. The dala stays so
long as there is at icast one link remaining to the file.
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5. latroduction to COHERENT commands

The commands that you enfer into COHERENT are interprefed and
acled uapon by sh, a special COHUERENT program called the shell.

This scction shows some common commands in COHERENT, |
more information on these or other commands see help and meon,
Also, consult the COHERENT Commands Manual,

You will nced fo be aware of some special punctuation characters.
The special characlers arc:

EICARRE
()$=:""1""<>x>»
Avoid these characters until you have read the Scction 7 titled

“Mare about COHNERENT commands’™ which discusses their usc,
or until they are presented in examples.

cal — List contents of a file

A command that can be used to list the contents of a fext file—a
propram’s source, a document, or a message lile—is eaf. To list the
contents of file ppm say

cab pgm
This will list the file on the terminal, using the standard output .

Another purpose for eal, and in fact the use from which it gets its
name, is fo concatenate several files on the standand output.

cat one two three

Vhis command will list all three files one, two, and three, onc alter
the other on the terminal. The hles can be concatenated into
another file by redirecting the standard output to the file. The spe-
cial character *>" is used before the file name o indicate outpat
redircetion. The command

rent one two Lhree >four

will concatenale liles one two three into file four. four need nat
cxist prior to this command, and il it docs, the previous contents
will be deleted.
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>, <, >> — Redirection

When propiams accept input from vour terminal and write output
to the terminal, they are doing so through files called standard input
and - standard  ourput respectively. Much of  the power of
COHERENT stems from the fact that these files can be redirected
10 devices other than the terminal, or 0 COHNERENT files. The

tedirection is signaled by < for standard input and *>° for stan-
dard output.

To illustrate, the COHERENT command eat will copy standard
input to standard output il you say:

cnt

one 1ine
sceond ]ine
<clrl->

Try it. The lincs that you type in following cat will be echoed back
on your terminal. Since the 170 is huflered, the resulting output
nay nol happen until you type the <ctrl-D >,

Redirect the standard ontput to a file by typing

cat >staufrr
one ]ine
second line
<ctri-1p

The Jines are not typed on your terminal, but are put in the file
stulf. You can verify this by using cat to type the contents of the
file:

cal sturf

Try this, and you will sce the lincs you typed in carlicr appear on
vour terminal,

Since the CONERENT system treats devices, files, and programs
niformly, you can send the output from ent to the special file that
s your terminal:

cat stuff >/dev/ity

1 O @ RGN

..-.3;.,,..-: tc **- OO.:.:mz._. ?i—m:.

This will act the sanic as
stuff

so long as the standard output has not heen globally redirceted, as
is possible when commands are placed in a file. Commands in a file
arc discussed in section 7.

If you arc dirccting standard output to a file, the file will be created
il it does not already exist. I it docs exist, the old contents will he
dcleted.

You can add new output to the end of an cxisting file rather than
dcleting the output by using a dillerent form of output redirection:

cat S>stuffl
1ine one
l1ine two
<ctrl-I>
cal >>stufrl
1ine three
<ctrl-lp>
cat stufrl

The characters ‘> > signily that outpul is to be added to the end
of the file. The sccond cal command adds lines from the terminal
to stuff. If file stuff docs not cxist, il is created,

Lower case sensifivily in commands

The commands shown in this manual arc all in lower case charic-
ters. COHERENT treats upper case chivacters as distinet from
their lower case cquivalents. Therelore, the comnuinds

Cat
CAT
anT
cal

arc all different, and only the last one is recopnized by
COHERENT.
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| — Pipes

As noted in an carlier scction, the COHERENT pipe operator is
uscd to build commands to do many things by combining huilding
Llacke of cimple commands. The pipe connectls the outpul of the
command preceding it 1o the input of the command following it
The who command lists the users of the system, but in no particular
order. I you wand an alphabetical list, you can conncct the sort

command {o the who command with a pipce:

who | sort

The output of who, normally directed (o your terminal, will be
dirccted to the inpnt of sor(, which normally gets its input lrom the
terminal,

scat — List Tiles on screen

IT the file you list with cat is more than twenty-four lines long, and
vour terminal is directly connecled to the COHERENT computer,
the heginning tines of the file will go quickly oft the screen before
yvon can read them,

At any point that COHERENT is printing on your terminal, you
can causce il to halt temporarily by typing

<ctrl->
and the owtput will resume when you type

<clrl-g>
To be sure that you sce all of the lines of the file output, use the
seat command.  When it has filled the screen with output, it will

pause, waiting for you to hit <RETURN>. I you call scat with
an option of —s,

seat -5 llle

Mank fines will not be shown on your screen, With sent, you will
not need to use <ctel-S> and <ctrl-Q >,

] @ @ IR
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who — Whao is on (he system

To determine the user names of others who are currently using the
system, use the COHERENT command whao.

Phis command will list the names of those currently logged in 1o
the COHERENT system, one name per line. You will sc
own uscr name there as well, .

wn

IT you find a terminal not in use that someonc forpest 1 e oant
you can type a varamt of the who command io sce who the user oi
the terminal is: ,

who am 1

his will reply with the name of the user of the ferminal.

Is, le — Listing your dircctory

The previous section discussed two of the more commonly uscd
commands: Is and Ie These will cach list the files in a dircctory.

.. . . . .
_.:,..s::a ___..:E::._:an_:...«__:_m.__n___amn-e..:ﬁ__: -:E..::zmnn-
tions and that you did not remove newdirectory, A

:. you want to list files in your directory, simply usc the command
with no paramcters:

1s
This will will produce

nanolthey
backup

docl

doe2

rt1ent
file02
nevdlrectory
stufrr

_... lists ___e._:::cm like Is docs, but in columns across the screen with
files and divectories listed scparately.

lc

will pive:
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Dirvectories:
backup newdirectory

Files:
anolher docl doe? rile0l lle02

sturlf

If you want to list files in a directory othier than your own, specily
the name of that dircctory as a patameter to the command. For
cxample, /bin is a dircctory in the COHERENT system that con-

tains commands, Type

1ec /bin
You can specilfy options (o cach of these directory listing routines.
To do so, precede the option with a hyphen (and no intervening
space).  The option must appear belfme any other pimamciers. To

list anly the files in the ditcctory for user earol, leaving oul any
directorices, use the f option with Ic:

lc - /usr/carol

o1, if vou type the command
le -f

for your dircctory, the COHERENT system will reply
Files: docl doc2 1101 flle02

The commonly uscd options lor le are:

-d 1isl directories only, omitting Clles
- Jist Files only, onltling direcloriea
-1 11t fiites one per tine, nol in columns

The Is command produces a list of file names, onc per line, and
optionally much more information.  To produce all the informa-

tion, usc the 1 option:
s -1

A sample output of the long listing produced by this option is
shown here:
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slzec In modifienlion

mode # owner bytes date tlme  pame
-TW-T--T-- 1 you 17 Ued Aug 19 17:51 Flln01
druxrwxrux 2 you 32 Wed Aug 19 17:53 backup
-rv-r--r-- 1 you 17 Wed Aup 19 17:52 doct
=TW-r--r-- 1 yom 17 Wed Aug 19 17:52 doe2
-rw-r--r-- 1 you 17 Sal Anp 15 17:20 fileOl
drwxrwxrwx 2 you 32 Wed Aup 19 17:52 :Jt._:.am._.oq.z

__n_...:_:_m.... have been added here to show the mecaning of cach
colunm.

T'he ‘.zala column is made wp of four separate subficlds. This fickd
.._.......n.:_.nm .__F. access permissions for the file amd whether or not the
____.. is a dircctory. Taking the entry for file file0? as an cxample, we
1ve:

-rW-r--r-- 1 you

AWAWAY,

17 Gatl Aug 15 17:20 Clle0d

o=}

|
3

ot e e e
Ry = }

q_wn leftmost position has been labeled 1. 1T the file is a dircctory,
this position will contain a d., otherwisc it will contain a hyphen. .

I'ic remainder of the mode ficld is three subliclds, cach with thice
.n__::_n_.aqm. Subficlds 2 through 4 contain thice peonitions e,
_q_:..ﬁ. liclds represemt permissions 1o be pranted (o difterent proups
of users, .

Sublicld 2 is for the owner of the file. Sublickl 3 is for mcmbers of
.___n group that the owner is in, while subticld 4 is for all other users.
The topic of groups is not covered in this manual.,

__..a .___Sn positions within cach of these subficlds represents the per-
missions to read, writc or exccute the file:
Ir'wXx

:.__:. permission s to be pranted, the corresponding letter s
printed. A hyphen indicates that the permission is denicd.
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The read permission means that the file can he read, for example hy
cat, il the permission is granted. If write permission is granted the
filc can be written to, as well as deleted. The exeente permission
sipnifies that the tile contains 2 command and can be exccuted.

The colmmn labeled ¥ represents the number of Jinks to the file for
non-directory files,

The column fabeled mener names the user who owns the file. You
will nawally be the owner of files in your dircctory,

Size shows the number of bytes uscd in the file.

Next is the date and time that the file was last modihed, for cxam-
ple, by ed.

Finally, the name of the file is shown.

msg — Send messnge

You can send a short messape (o a user currently logged in (o the
system by using the COHERENT command msg.  To illustrate,
send 2 miessape to yoursell, Type:

mag you
this Is a test messape

substitnting your user name for “you' in the msg command. The
result will he:

you: this Is a teat messape

mesg — Hear no messapes

If you do not wish to reccive online messages, the command mesg
will prevemt other users from interrupling your work:

mesg n
Later, you can allow messages again by saying
mes; y

To determine which of the two mesg options is in cllect, usc the
mesg command with no option:
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meng

and it will tcll you what the cunent setting is.

write — Electronic discussion

To carry on a more extended dialopuc, the command wrile is _::__p.
convenient than repeatedly issning msg r.:::m_:_:_.f :__2_ f_._.:p_.m.
the dialogne will confinuc until a <etrl-D> is typed on (he (ermi-

nal.
To hegin the communicalion using write, fack will issue a command
virite 111
indicating communication with user Jill.  On jill's terminal, the
message
Messnpe from jnek...
will appear. To cstablish the other hall of the communication, jill
should then say
write Jnck
and a similar notification will appear on jack’s terminal.

At this point, both uscrs simply type ::n..._....: ::...: _2._.:::__ ..:_=_
write scnds the messape to the other user. To n:..w:_ _M._:.:n at the
samc lime as the user you are comumunicating s.:_... il s qnmc:__-
mended that each message be ended with a line having the single
letier

(o]
sipnifying “over™, or *‘po ahead™’. When the other user sends you
this, you know it is your furn 1o send a message, and vice versi.
When your communication is finished, you should type

oo
<ctrl-D>

i . "t
lere, oo means “‘over and out’’, and the <ctrl-D> will cxit the
write command.

T, [ 1
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mnil — Mailing a letter

It a wser is not lopged in to COHERENT, or vou want (o send a
less immediate note, use the command mail.,

To send mail to §ill, sav:

mnll }111

and type the mail messape bepinning on the following line. You
can also mail messages that have been previously pit into a file.
IFor example,

ed

n

A1l come 1o Lhe birthday party at Cour

next, Lo the pump room.

v hb.msp

Q-
Now man ihe message by typing
matl J111 <hb.msg

H the mail is coming from the terminal, terminate the message with
a <ctrl-D> or a line containing only a period.

You can send a mail messape to scvera; Jsers at one time by listing
their uscr names on the command line:

mnil Ji11 Jnck ted barb <hb.party

will send the message bb.party to jill, jnck, ted and barh. To illus-
trate the use of the mail command, send yourself a mail message
by:

mnil you

This 18 a nole to

myself Lo \Lest

mail,

and substitute your user name for “‘you’’ in the mail command.

Il somcone has sent you mail, the COHERENT system will tcll
you:

M © O Gl F5 RS R
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You have mail.

when vou log in.

T'o reccive mail, type the mail comniand with no paramelers:
mnti)

I you have no mail, COHERENT will tcll you
No mnil. C

If you do have mail, cach message will be typed out on your _.,._.._:_-
nal along with the user name of the sender, and the date and time
that the mail message was sent.

After cach message, the mail program types a question mark 7 and
wails for your reply. Give a d if you wish to delcte the messape
that you have just read, a <RETURN> 1o go onto the next mes
sapc ‘withont delcting the message you just read, a s command fo
save the mail message in the file mbox, or the command q to esit
the mail program.

You will know that you are finished with all of your messages when
mail scuds you a ? without typing anything beforc it.
pr, Ipr — Prind files

Earlicr in this scction, the seat command was presenied as a wily o
list files on vour terminal. However, for hard copy or higher-
volume c:::.... the line printer is mote convenient. The command
Ipr will print files for you, making sure that your request docs not
conflict with other uscs of the printer.

To print a file, issue the conmand
1pr file

substitnting the name of the file to be printed for .\:.a. If you wamt
a banncr on the first page of output, use the —b option:

1pr -b banner file

If no file is given, the standard input is printed. Thus, Ipr can be
usced in pipes.
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No processing of the file is done by Ipr. This mcans that no pape
headings mie printed. Another command pr will do this for you. It
will papinate the standad inpnt, giving a header with date, file
name, page nwmber and line numbers.  The paginated  output
appears on the standard output.

To print a paginated file on the linc printer, say

pr file | Lpv -b banner

echo — Fcho the command line

The echo command will type on the standard output the valtue of its
paramcters. For example, the command

echo five six
will type out on the terminal
five slx

While this may not scem to do very much, it can help you find out
exactly whal the paramcters to any command will be if there arc
any special characters involved.,

- 4 .
For example, if you had problems with a command of the form
cat N

and you wanted to he surc what the parameters were going to be,
you should give the same paramectcer string (o echo:

echo *X

and vou will sce how the paramcters have been transformed. In
this casc, the parameters will be a list of filc names in the current
ditcctory.  To be sure that the double asterisk itsell is used as a
paramclter, enclose it in single quotes:

ccho "kw!
and the result will be
K

on the ferminal.
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cd — Text file editor

There are many uses for files on the COHERENT system—user
manuals, nolcs, source proprams, miil, and so on.

To create or change text files, use the CONERENT command ed,
This calls the text file editor program which is a powerlul ycf easy
to use interactive text edifor.

With ed you can create files interactively, add more text to files,
rcarrange paragraphs in a file, and correct spelling cirors.

For a full description of all the ed featurcs, sce the ed Interactive
FEditor Tutorial .
grep—Find patterns in text files

pgrep gives you the power to find lines containing a pattern in onc or
more files. Patterns are somctimes called regulur expressions.

To illustrate grep, create file dacl by typing:

ent >docl
a few 1lines
of text.
<ctrl->

Then the command
grep text doci

will print out the second line of filc docl:
of text.

The first paramcter 1o grep is the pattern that you are looking for,
and the rest of the arguments are the names of liles to be examined.
text is the pattern and docl is the file,

To find out if a particular uscr is on the system, pipe who into
grep:
who | prep you

substituting the user namc in question for you. Try it with vour
user name. The pattern is you, but there is no file name specificd.
grep will read input from the standard input file, which in this
cxample is connected to the output of the who command.
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You can specify several files 1o be scarched. Simply put the addi-
tional fite names aficr the first:

prep pntlern docl doc2
Or, you can scarch all bles in the current dircctory for the pattern
with

grep pattern ¥
The * will he interpreted (o mean all files, and grep will look for
pattern there.

The search pattern can he a patiern. Patterns are Tully discussed in
the ed Interactive Editor Tutorial. The name grep is derived from
the ed command

g/re/p

where “re’* means regalar expression, or paticrn. In giving a pil-
tern lo grep, be swie that you enclose it in sinple quotes. Other-
wisc, the shell will interpret the patter expression before grep sccs

[

LI

You can also locate lines that do nof contain given patterns by
using the grep option --v.

grep -v bups progl prof2

This command will find and print all lines in files progl and progl
that do not contain bugs.

date — Print (he date

The CONERENT system keeps track of the time and date. To find
the date and time, usc the command

dnte
and CONERENT will respond with the day of the week, the month
day and ycar, and the time of day.

Intcrnally, the date and time is kept in scconds since January |,
1970 at 00:00:00 GMT. This mcans that files created in onc time
zone and referenced in another time zone will bear the correel time.
The time and date printed out is converted from the internal form

to the local time.
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time — Mensure command exccufion time

You can measure how long any command will take with the time
command. This can be usclul if you arc doing improvements to a
propram and need to measure the time it takes, or are determining
how lonp a program takes under different conditions of input data.

._c use the time commind, precede the command that you are tim-
inpg .:.:_. the time keyword. For example, to time how long it takes
to list the users on the system, type

time who >lemp

and when the who command is finished, the time commind will
_..1:_ out the amount of time the command took, the amount of
:.:_n spent in the who program, and the amount of time spent in
CONERENT tself.  The result will look somewhat  (but not
cxactly) like:

Renl: 0.
liser: 0.
Sys: 0.

-2

N

This command will give different results depending on the size of
your computer and the number of users on it when yon type the
command. The Real number (0.9) is the amount of o_m__;m._ time
taken by the command. The User time (0.1) is the amount of time
spent in the command wha itsell, and (hic 833 ¢ (0.2) is the
amount of time that COHERENT itsclf spent processing the job,

passwd — Passwords

You may wish to change your password from time (o time for
greater securily,

Changing passwords on the COTNERENT systent is casy.

Type the command passwd, which will first ask you for your
current password (if you have onc), and then ask you to cnter your
new password twice. Entering the new _:_.ﬁm;.::_. (wo limes _._...__..n
ensiwre that the system gets the password as you want it. I you do
not type it the same way both times, COHERENT will say .

Passvword not changied.

and you must begin again with the command passwd.
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Be sure the password is somcthing thal you can remember. I s
rcconunended that the password be at Ieast six characters long. Do
not write it down, but commit it to memory. You can use a four-
letier password, but if you do, you should mix upper case and
lower case letters to inciease the secrecy of the password,

sity — Changing terminal behavior

Because there is a wide varicty of terminals used with the
CONERENT system, even of the video type, it is necessary for (he
CONERENT system to know certain things about your tciminal.

The command
chly

will describe the information COHERENT currently has lor you,
and you can tell COHERENT to treat your terminal differently with
the command sty with paramcters.

Novmally, cach character you type is echoed by the COHERENT
svstem.  This imcans that when you type a character, the system
types il back 1o you so that it appears on your screen. I you have
a terminal that is also cchoing the character, you will sce double
characters. To prevent this, issuc the command

slty -echo

You can also use this il your terminal is not echoing the characters,
but you will he typing in the dark.

To set the echo feature again, say

slly echo
When you first log in, the system presumes that your terminal doces
not directly handle the tab character, so when COHERENT sends a

tab 1o your terminal, it simulates it with spaces.  If your terminal
does handle tabs, issuc the command

atty tabsn

and the CONERENT system will no longer substitute spaces for
tabs. To go back to substitution,

sily -tnbs
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The < ERASE > character allows you to delete the previous charac-
ter, The <KILL> character allows you (o delete the line that vou
have been typing but have not yel tinished.  You can change these
as you wish with commands of the form

stly ernse “F ki1l “K

This particular example will set the erase character to <ctrl-E>
and the kill character to <ctrl-K>. The up-arrow or caret charac-
ter ™' tells sty that you wanl to specily a control character.

To resel erase and kill to their values at login, the command
stly ek
will suflice. This is cquivalent to
stly erase # kill @
To determine what your current terminal parameter scttings are,
type
aliy

with no paramceters. The command will show you the current sct-
tings of all the options,
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6. Miscellancous tools and features
This scction describes several uselul COHERENT commands i
detail,

units — Converl units of measure

CONERENT provides a progiam to convert from different units of
measurement.  The program wnits has an encyclopedic knowled-e
of unils of measurc.

To use the program, cnfer
wnils

Afer o short delay, units will ask you
You have:

to which you reply with the wnit 0 be converted from, say cm.
Then, units will ask

You want:
Reply inches. The catire dialogue thus Tar will appear:

You hnve: cm

You wnnt: tnehes
¥ 0.3937

/ 2.54000508001016

This means you should multiply the centimeters value by 0.3937
(mrclised by %) 1o get inches. or divide the inches valuc by
2.54000508001016 (prefixed by /) to pel centimelcers.,

Yo have: 98 om

Yo wnnl: Inehes
¥R 06

/ :.cvathHQ_qu<c_a

which tells you that there arce approximately 38.6 inches in 98 cen-
timeters or thal there are 0.25918401918377714 of 98 centimeter unils
in one inch,

You can also combine units, such as “miles per hour™, To convert
from a common mcasure of velocity to one less frecquently scen,
you can say:
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You have: 60 miles/hr

You want: fuvlompgs/Fortnlpeht
LI (Y i)

/ 6.200396825306825¢-06

This tells you that if you traveled at a steady rate of 60 miles per
hour, you would cover 161,280 fwilongs in one fortnight.  Notice
that the second number paelixed by /7 ends with ¢ 06™". “This is
scientitic notation meaning 10 1o the minus sixth power**

The number of wnits included in the propram is considerable—
curvently ROO. 1t is possible, although quite unlikely, that you will
come up with a unit that this program doces not know about.

Notice that units performs mulliplicative conversions. 1t will not
paform  conversions  requiring  addition  or  subtraction, as in
Farenheit 10 Kelvin,
be — Desk ealenlator

Another hindy tool is the COHERENT desk ealeulator program
be. Itis like having a powerful calculator at your fingertips.
If you type

be

242
he will reply

4
You can adjust the number of positions held to the right of the
decimal point by a statement ol the form

seale = 13
This makes be carry 13 decimal positions.

The numhber of pasitions to the left of the decimal point depends
upon the caleulation requirements, and is antomatically expandced
by be 1o prevent oveiflow. ‘The number of digits carried is limited
only by the amount of available computer memory. For example,
f1y

“ (w0 I 1
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The result will he

1.73300007R90) AP0 31ROGOAETIRON G0 A

A 20AG04 30GATENAL 3201 3680061 ITTICAAGTAG

vsmwwMQCOQmuuuccs»m<_mommooxa—m<w@:a<_::/

0217256545885393053328527587376
You do not need a print statement. When _:.. wees any formuli ._._2.
@232 o a number like 37777, i will print the result on yout
terminal, o
be understands the Tollowing clementary operations within formu-
las:

+ add’ tvo numbers y

- sublract the second number Crom Lhe first

' multiply the Lwo numhers

/ dlvide the Flest mumber by the second

4 remninder of division of irst by senond

) first number ralsed teo pover of secend

quit exit the bec program

Each of these operators appears between (wo names or numbecrs,
Nanies are like vatiables in tormulas. .
You can add comments to your be programs by cnclosing them in
/* aml */:

=10 /¥ inltial value of a ¥/

»1 U 1 Al .-d -
he has several special operators that apply to single names. Il ym
pive to be the input

=30

n=2

1 4ntb

. T
the special operator 4+ + will change the valuc of a by N:_n__:n. ._:_

. T . ]
to it and will use the new value to add to b, ___w _____d_“:_q _mq__: C
for this example will be §1 (try it), and the value ol a will be 21.

. N .

The special operators are illustrated by the following example prc
pram:
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av s /¥ addd cne Lo n X/
n-- /¥ sublraect one from na X/
n -2 /¥ add Lwo to a and store in a LV4
bt -a /% b hecomns b plus value of a LV4
b-—n /¥ b becomes b minus n LV4
c¥=b /* ¢ becomes ¢ multiplied by b LV4
c/=n /% ¢ breomes o divided by n LV4
c¥f=h /% ¢ becomes remainder of ¢ divided b x/
4" =3 /¥ d becomes d ralsed to the 3rd power ¥/
Notice that 4+ + and — — can be used before or alter a name.

7 N . H
When used in front of a name, the name takes on the new value,
and the result of the operation is the new value, The inpul

n =10
40

will print the result 11 and the new value of the name a will be 11

, .
When + +. and — — are used lollowing a name, the value used in
the cxpression will be the olid value of the name, but the name will
take on the new incremented or decremented value. The statcments

=20
h--

be will print 20 (the old value of b), but b will take on the new
value of 19,

I'he operations in the last two examples are called pre-incrementing
and post-decrementing, respectively. The notation .

n+=>b
is shorthand for
n=na+4+b

..___”_ mceans exactly the same thing. To squarc the current value of
s, lype

remembering that
cquivalent to typing

, or caret, signilics the power operation.  This is
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or

s=85M135

In the be examples shown so Tar, all names have been one letter.
Names in fact may be unlimited in lenpth. Names necd not be
declared hefore use, and if they are used before an assignment is
made to them, are presumed to have the value zero. Hawever, it is
pood programming practice to explicitly initiatize all variables used.
The statcrients shown so far have been cither assipnmcent state-
moents, piving a new value to o nanic; or a formula, which prints
oul the resultant value. Several other kinds of statements arc avail-
able.

An cxample of the if statement will print the value of x il it is
preater than 200:

. ir (>200) x

The while statement will repeatedly cxecute statement so fong as a
decision cxpression is ttue. The statements

i=0
while (+#1 <= 10) 1

will print integers onc (hrough fen. Try it!
The for statement is a hit more complex and will not be discussed

in detail here. 1t resembles the construct of the same name in the €
programming language (as do all the statements in be). For a dis-
cussion of how the Tor statement works, and a complete discussion

of he, see the be Desk Calculator Turorial .

The first of these stalements, the if statemenl, mcans ¢execuie A
statement if and only if a decision expression is true”. In this state-
ment and the while statcment, the cxpression I can include the fol-

lowinp, relational operators:
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= Lwo operands equal

two operands unequal

first operand 1eas Lhan or equal to second
fiv=! operand less than second

fivat operand grealer than or equal to second
first operand greater Lhan second

AN

Vv

The statcment quit canses be to finish processing and to return (o
the COMIERENT system,

To describe the slatements formally:

ir(r)as

while ( £ ) &

for (F; E; E)S
{c; 85 ... ; 8)
break

quit

Here, the letter S means statement, and the letter ££ means expres-
sion. Vhus, an il statcment may have another il statement as part
of it.

Finally, you can define functions in he using the special keywords
define, aufo, and return:

define n (pl, ... , pn)

{

!

where nis the Tunction name, pt through pn are the parameters or
arpuments to the function, and the races { and } enclose the body
of the Tunction delinition.

¢ of twa siatements used only in Tunctions is the auto st:fcment:

anto n1, n2, ... , nn

defines names nl through na to be antomatically allocated by be
when the Tunction is called.  These names are separate from any
names outside the function and are scparate for cach use of the
function, even il it calls itsclf.
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An example of a Tunction definition is for Fibonacei numbers:

define Tib (r) {
It (r==0) return (0)
Ir (r==1) rcturn (3)
if (> 1) return (rib (r-1) + rib (€-2))

'

To call the function and print the result, say

riv ()
The COHERENT systein command 10 call be can have the file
name of a be program:

be rib.be

This causes be to begin by reading the propram in fib.he, Use ed to
enter the abave Tunction definition into the file fib.he and try this.

After be bas read the file, it will then read from vour ferminal.
This capability will allow you to put the definition of fib into Filb.be
using ed and call the Tunction fib from vour kevboard. You can
put moic than onc lile on the be command line to enable you to use
sceveral predefined be programs at once.

For more information on be, sce the he Desk Calculator Tutorial .

cal — Calendar maker

You can produce a calendar for the vear on your hard-copy fermi-
nal o printer with the command cal. In tact, you can print one lor
(almost) any year that you choose. Simply say:

cnl 1976
to get the calendar Tor the United States® Bicentennial year, or
cal 1981

for the yvear in which this document was written.  For carlicr dates,
heware of the change to the Gregorian calendar, since not all coun-
trics changed when England did in 1752,
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-3 3 I3
You _2..: _,3..:_2. the calendar for a single month by specilying
month in addition to the year. To see an unusual ___::__... type:

cal 9 1752

crypt — Secure information

( C_:_.._Z..Z_ provides tools that allow you to process information
ccmely.  The encryption program erapl will perform a secure

cncryplion of a file. To ene i i
3 : ; code the file secrets using a
use the command; § el i

crypt alpha <secrets >encoded

"_z_ the :_o. will he encrypted into the file named encoded. To
decrypt the file, usc the same key on the encoded file:

crypt alphn <encoded >decoded

_____n dn decoded will contain the same information as the original
fie. You can use any key—just don’t forget what it is. .

0 OV T ELER 5w
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7. Mare about CONERENT commands

CONERENT commands are read and acted upon by the shell.
This program provides a preat range of commands, from the rela-
tively simple ones presented in carlicr examples, to complex com-
mand propeums involving variables and control construets. . Com-
mands can return values, which cnable Tollowing commands to cxe-
cute conditionally.  These and other featwes enable you (o con-
struct command progeams and save them ina seripr file that s casy
for vou or another CONERENT user to call upon, vet petforms a
complex sequence of steps.

Simple commands

The shell command language is built aronnd simple commands.
Manv have been shown in examples alicady, such as the command
to list vour ditectory:

le
Several simple comminds may be combined on one line by separat-
ing them with semicolons:

vhojdu;mall
The commands are exccuted in sequence as if they had been typed

who

dn

matl
In both of these examples, du will not begin exeeution until who is
finished, and mail will not begin until du is done.

Special characlers
If you are familiar with ed, you know that there are certain charac-
ters that have special meaning to ed and are used with care.

‘The shell also treats certain characters specially, and therefore if
you want to use them withont their special m sining, you must pre-
cede them with the hackstash character \, or enclose thew in
quolcs.

N HN R RN _ .6l



SRRV WRIMILRTUTFE LV V7L VST TPV TR Ay~ ™7

y2 10 ()

{}
"> < D>

The function of these characters will be explained later .:. ___._.ﬁ fﬂ
tion. ‘To usc onc of these characters in a command, for example

7', vou will type
ocho \?
Additionally, the shell treats certain words in a special way when
they appear as the first word of a command:
ease do done ol il elae eane
r1 if tn Then unbil vhile

IT vou need to use once of these as the finst word of .r.:::_.:::_ "_::_
) H » i3 g ., ‘- A4 y -—-
von do not want the shell 1o recognize the special meaning, the

enclose the word in single quotes :

-M—.-

Backpround commands
Wher than seqstentially

Commands can be exceuted simultancousty Ly
by the shell. 1T a command is followed by the special chaacter *&

M u mraal r -
the shell will bepin executing it immediately, and :.___ __::_:_: w__“.
for another command. 1T von need 1o sorf i _:.:..c ___.? .._" ,. .:_<::
confinue with other commands while the sort is taking place,
can type:

sort >zbulf.sorted stuff,unsorted &

ed prof
and cdit file prog al the same time. .
i M wi g Sy e
When vou run a commind with &, the w_:.,__ will Iype the :wcwﬁ_ .
of the command statted in background.  Each running n:.:\:_.__:. ;
propram in the CONERENT svstem is assipned a process id w _“ n
hepins exeenting. Normally, there is no need to be concerned o ._::___
thewe numbers. But when von run backprowmd commands, the w:
) o .- q » . &l ﬂ
tells you the process id of the backpround so that you can keey

track of its cxeention,
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The command

ps
will list the processes vou are curently rumning. I yon have nn
background jobs, the response will he

TTY I'ID

30: 362 -gh

30: 399 ps

The first columm shows the mimber that COHERENT has intenally
assipned (o your (erminal.  This is the siame  ferminal guienhey
printed ot by who. ‘The second column <shows the process ud: the
thitd column shows the prapram or command exccuting, 1he chin
acters =sh in the third colmmn means the shell. There ae two
processes because the shell s running the ps command as a separale
pProcess.

Once you have started a background command, the ps command
will show you the process cntry, which will have the process i tha
the shell typed out for you,

IT you need the results from a b hpround job, yon can wait for it
to finish by issving the commimnd

wnilt

The shell will then aceept no furiher comnunds until all yomr back-
pround jobs are finished. If (here are no background jobs, there
will be no delay.

Con
Many of the commands that you use in COHFRENT are programs,
such as ed. Others, like the man command, arc files containing still

more commands.  You don’t need 10 kpow which of the two com
nunds vou use,

s in a file

frequently-used set of commands, you can include them in a file
and save on your typing.

You can build  Tlifes containing  commands, I vou have o

For example, assume  tha you wish 1o peviodically check  the
amount of disk space that you have used, the amomnt of disk space
still available, and examine win uscrs arc on the system. Build a

LN -
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file namced good.am of commands by typing the following informa-
tion:

rd

n

i

dar

vho | sort
matl

v pood.nm
q

To call up these commands, you nced only say
sh pood.nm

:._.:..n sh is a command that means: read commands from a file, in
this case good.am. Aay commands you issuc from your terminal
you can do from a command file, or seript as this is called, The
command file can also be created as

du; Ar; who|sort; matl

and the elleet will be the same.

You can make a command file directly executable by typing
chmod 4x pood.am

will enable vou to exceute the script pood.am by typing
rood.nm

and leaving ofl the sh. Once von have done the chhmod command,
you can still issuc the commands by

sh pood.nm
as well as use ed to chanpe the contents of the file.

Notice that the commands called by a saipt may themsclves be

scripts, oy s dlustrated by the seript second.sh,
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ad

n

ch prood . nm
e

W second.sh
q
so that issuing

sh second.sh

calls the script good.am, which calls the commatul le.

.profile — Login shell file

Once you are logped inta the system and before you are issued your
first prompt, COHERENT checks your home directory Tor a file
named .profile, and if it is present, reads the commands it contains,

This enables you to have COHERENT cxecule commands as soon
as you log in. Cheek to sce il your installation provides onc for
you by doing an e (be surc that your cuiienl dircctory is the home
dircctory). 1M the file is there, type it out by saying

cat .profile
Some of the commands may bhe of the form

PATH=":/bln: /usr/bin'

This sort of command will be discussed below,

Substitutions

Seripts of the form shown above are processed by the COHERENT
shell without change,
The COHERENT shell increases the power of commands by per

fotming thiee kinds of substitutions within commuands belore they
are excouted,

First, special characters in commands will be replaced by file names
from the current or other dircctorics. With this capability you can
issue a single command that will process several files.
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Secondly, yon can pive a script parnmetfers, much like parameters
that sne passed 1o a Pascal, Alpol, on C praceduie. This allows you
to tmpel the action of the seript o a specific file name specilicd
when vou call i,

Thitdly, the owtput of one command can be substituted into

another command.  This gives a preat amount of power o your
command fhife usape.

_.__a echo conmmand will be used to illustrate the clleets of these

kinds of substitutions, Remember that substitutions {ake place for

Ml commands in the same way that they do for the ccho command.
File name substitution

Many command paramcters are file names.

By using special shell characters, you can substitute file names in
comprands. These special characters describe file name patterns for
the shell to look for in (he dircctory.  When the file names are
found, they replace the patlcrn.

e pattern character * will match any number of any characlers in
file names. Thus,

ccho ¥

will ccho all the file names in the current directory, while
ccho ¥

wWill give all Ble names that bepin with the Ietter 1, and
echo n¥z

will list all names that hegin with » and end with 7.

To ibustrate more clearly, create two files by typing

ent >zz21
<cbri-In
cal >z72
<ctrl-Ir

Then the echo command

echo za%
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will produce the output
%2l 2n2

Thus, by using a sinple *, you can substitute several file names inta
a command. In other words, the comman

ncho 22
is cquivalent to
echo zz21 222
I there arce no file names that it the pattern, the special characters

arc not changed, but left in the command exactly as you fyped
them. To illustrate, type the command

rm zzk
echo zzX

The first command will remove all liles whose namies begin with 7z,
and is therefore equivalent (o

m zz1 222
The ccho command that follows, however, will ccho
A A

because there are no files beginning with zz; they were just
removed.,

Enclosing command words with the single quote character ***°* will
mevent the shell from matching file names with the enclosed i -
acters. In the unlikely event that you have a file whose name is

bAA
that you want to remove, use the command

™m 'zax!
The * is cnclosed in single quotes, and will therefore not be
changed by the shell.

Anather special character ? will maich any single letter. Cicate
cmply files filel, file2, and file3d by typing:
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et e —— e ———— e ———

>filel
>11e2

>i1e33
then the command

ccho file?
will reply with

fllel ri1e2
since 7 will not match k2

The brackey characters | and I can be used 10 indicate a choice ofl
single characters in a patlern;

echo rlel12y
This command wil| reply
fllel flle2

To match a ranpe of characters, separale the heginning and end ol
the range with a hyphen. ‘1he command

echo [a-m]¥

will pring any file name beginning with a lower case letter from the
first half of the alphabet, and js exactly equivalent 1o

echo _._73%33_.::5_

When such patterns find scveral fije names, they are substituied in
this manner, they will be inserted in alphabetical order,

Since the character / is impottant in file pathnames, it is pot
matched by * or 7 in patterns. The stash must be matched expli-
citly, that is, it will only be matched by a / itsclf. Therefore to find
all the files in the /usr directories with the name notes, (ypc:

echo /usy/¥ /notes

The asterisk will match all the subdircctorics of /usr that contain a
lile named nofes. Additionally, feading period in a filcname musg
be matched explicitly. If you have a file in your currem directory
with the name .profile, the command

6R @R E Ry
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echo e
will not match j.

These patterns can appear anywhere within o command or a com-
mand file.

Parameter substitution

Fach shell seript can have up to nine positionsal parameters,  This
cenables you o write scripis  that can be used for nmany  cir-
cimmstances, Reeall (hat command parameters follow the command
itsell and are separated by ahs op spices. An examiple of a com-
mand reference with (wo paramelcrs is;

shov first second
where First and seeond are the paramciers.

To substitute (he rositional parameters in the script, usc the charae-
ter § followed by the decimat number of the Parameter. For evam-
Ple, build the Script show by typing

od

n

cal. $1

cal $2
aire 1 o
W show

q
chmod fx show

The $1 and $2 refer (0 the first and second paramclers respectively,
Create two sample fifes:
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eat >first
Jine 1

1ine two
line 3
<cirl-Ir>
ecat >second
1ine 1
line 2

1ine 3
<clrl-im>

‘Ihen, issuc the show command
show lirst second
which has the same clfect as typing

ent lirst
cat, scconrd
diff first second

IT you issuc the show command with fewer than the .qn.__._:m.n_
number of parameters, the shell will substitute an cmpty string in is
place. For example, using the command with only onc paramecter

show flirst
is cquivalent to

cat Clirat
cnt
dirf Firsty

where the mill string has been substituted for $2.

The example above shows the parameter _nqnqa:m.nz scparated ?:“:
cach other by a space.  In some uses, you may wish to prefix a sub-
stituted parameter to a pame or a :::._,.2. ,..5_2. morc than ﬁ::.m
dipit follows a §, the shell picks up the first digit as the number o
the paramcter. To illustrate, build a shell file pos:
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ed
a
echo $167

W pos
q
chmod +x pos
Then call the script with
pos five
and the result will be

five67

Shell variable substitution

In addition to positional paramcters, the shell provides shell vari-
ables. Variables can be assipned values, tested, and substituted in
commands,

The varinhle name can be constructed from letiers, nnmbers and the
undciscore character. Sample names arc:

high-tension
a
directory
167
Note that keywords must not be single digits, because the shell will

treat them as positional paramcters.  Be aware that upper case

letters and lower case Ietters are treated differently in shell variable
names.

Values arc given to shell variables by an as

nent statement:
a=welcome

You can inspect their value with the echo command
echo %a

The value of the variable a is substituted in the echo command,
which then appears as
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rcho welcaome

COHERENT will respond to this command by typing
velcome

Don’t forpet the $ when referring to the value.

Notice that the shell will be looking for special characters in any
command that it sces.  This includes the space character. To avoid
problems, enclosc the value to he assigned in single quoles:

phrase="severnl words long!
There are several uscs for variables. One is to hold a long string

that you cxpeet to type repeatedly as part of a command. If you
are cditing files in a subdircctory like

/usr/wisdom/source/widpet
you can abbreviate if you set a variable pw lo
pw='/usr/vwisdom/source/v} dpet’
Then simply using $pw in a command
echo $pw
will substitute the long pathname.

Another use of shell variables is for keyword paramcters to com-
mands.  These then can be used the same way that positional
paramcters are. Create another script resembling show:

nd

n

eat fone

cal. ftwo

diff $one Ftwo
v show2

q
chmod 4x show2

To use show2, issue

one=firat two=necond show?
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which will be cquivalent in efTect 1o

cat first
cnt second
diff first second

Unlike positional parameters, keyword paramcters may be several
characters in fenpth,  If you want some text immediately to follow a
keyword parameter, enclose (he keyword paramcter in braces,
Build a command file brace (o illustiate: ) :

ed

n

ccho "with brace:' ${n}be
echo 'withoul, brace:* fnhe
¥ brace

q
chmod +x brace

Call the command file with a sct:
a=567 brace

The result will be:
wllth brace: 567be

wlthout brace:

When used in this way, the keyword parameters must be assigned
belore the command and on the same line as the command. In this
case, the assignment of keyword paramelers does notl allect the vari-
able after the command is excented. For example, if you type

one=ordinnl
one=lirat Lwo=nccond show?
echo 'value of one 1s ' fone

the ccho command will produce
value of one Is ordinnl
Variables sct other than on the line of a command arc not normally

accessible to a seripf,  To illustrate, build a parameter display
seript:
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ol

a

echo 1 81 2 §2 pl $pl p2 $p2
v pars

q
chmod 4x pars

This will he used fo show the behavior of parameters. The parame-
ters te echo without a § will help to read the output. 1o pass posi-
tional parameters, type

pnrs ay hee
and the output will be
1 ny 2 bee pl p2
To pass keyword paramelcrs, type
pl=stnrt p2=bepin pars
and the result will be
1 2 p1 start p2 begin
Tao illustrate that the seiting of p1 and p2 did not *“stick”, type
ccho ¥pl $p2 'to show!
and echo replics
to show
indicating that pt and p2 are not set.

Ihistrating that variables scl separately from a command are not
seen by the command, lype

pl=outsidel p2=ontside2
pnrs

which will reply
12 pl p2

By using the export command, however, such variables can be made
available to commands. The commands
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cxport pl p2
pl='see me' p2=hello
pars

will reply
1 2 pl see me p2 hello

thus indicating that after the export of pl and p2 they arc available
to other commands. Once a vatiable has appeared in an export
command, its value can be changed without a need to export it
again.

Command substitution

By enclosing a command in ° characters, you can feed its output
into another command. For example,

echo 'l1s’
will echo the ontput of the Is command.

This can he a handy way to gencrate parameters for a command
from a prepared file. Assumc the file chapters contains a list of file
namces of chapters.

ed

n

chi

ch2

apndxA

apndxD

v chapters
1

Create a sample script scel
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(1]

n

for |

do ent 31
done

chmod 4x scrl
Fhese can be passed as paramcters to a script lile scrf by
serf “eal chapters’

and cach of the files will be processed with cal,

Special shell varlables

‘ . S
When you lop in to the CONMERENT svstem, the shell variable
__:Z_.‘ S sct to your home or default directory path. IT your user
name is henry, then the command

echo FHOME
will reply
/usr/henry

o many systems. The chanpe directory command cd sets the work-
ing dircctory to the path found in HOME if no argument is given.

._ he shell normally promipts you with § for commands, and with >
il more information is needed. These two prompts arc (aken by the
shell from the variables PS1 and PS2, You can change thesc if you
want different prompts, Tor cxample

o=

[ S0 R |

Vil =

o make these have effect each time you log in, put the assignment
statements in your .profile file.

The shell variable PATH contains a list of pathnames of dircctorics
contaiming commands. The contents of PATI shown by typing

echo $PATI
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is typically
:/bin: fuser/bin

This means that the shell will ook for the command first in (he
cutrent dircctory, then in /bin and, if not Tound there, then in

/usr/bin. The pathnames are scpaated by “:'. This means (hat
there is an empty string preceding the fist *:*, the current dircctory.
Another common sciting for PATIL s

te.2/blin:/usr/bin
meaning that commands are first soupht in (he current dircctory,
then in %, the parent directory to the current directory, then in
/hin, and finally in /usr/bin.
. — Read commands
Similar to the command sh is the . command. The command
. clll

causcs the shell to read and excecute comminds fvom cfil,

This is diffcrent from the sh command in several respects. |
there isn't any way to pass parameters to cfil with the *.’ commani,
Sccond, the sh command cxccntes another shell to read the com-
mands, while *.* simply reads the commands directly,  And finally,
all the string variables and parameters are accessible by efil.

The command file good.am created carlier can be exceuted with

. food.am

aml will have the same cffeet. Similatly, the *.° can itsell he used
within a command lile;

ed
o
. pood.am
lc

w third.sh
1

Then, the command :
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. third.sh
will have the saume resull as the command

sh third.sh

Most CONERENT commands return a value indicating success or
failore.  For example, if Pascal cannot find your source hie, it will
issue a diapnostic, as well as return a value. You can examine this
value hy typing the command

echo $?

This will tcll you the value returncd by the last command exceuted.
Commands that return a failure value usually also type a messapge
indicating the error condition. ‘I he value zero indicales success of
truth, while a non-zero value indicates failure or falschood.

You can usc the value returned by commands to effect decisions
ahout executing other commands. To illustrate, the emp command
with an option of —s will not print differences, bt only return the
value, which is zero if the files arc identical, and one if the Mhles are
diffcrent.

test — Condition festing

For mosl commands the relurn value is a side-cflect of their opera-
tion. Howcever, the test command's only task is (o rcturn a value.
Many conditions may be tested with this command.

To determine if a file exists, the command
test -f 11eDl

will rei :c if filev! cxists and is not a dircctory. To check if a
file is a dircclory, use

test -d file0l

Strings can also be examincd by fest. This is useful when parameter
substitution is used. To illustrate, build the following command:

78 GO MEBGRENT

B ) tntegdurtinng Lo *ha COHFRFENT Svciem
cd
a
test, $1 = 12
echo 'test 1 & 2 for equal:!
test $1 1= 52
rcho "lent 18 2 far not equnl:t 12
w Lesh.sh
1
chmod +x Lest.sh '

.~.J_=E. it is 2 paramcter, be sure that the =" in the fev command
is preceded and Tollowed with a space.

Ihis command file will test the two pawrameters for equality. Try
the commands ’

toal . oh one Lun

\.
test.sh one one

There are other options for the test conmmand.  To see them all
type .

mnn Leat

Conditional command processing
Lype the following commands to cieate two lifes:

cal, >fileld

1ine one

1ine lwo

1ine Lhree
<clrl-Ir

el >rlle2

1ine one

two is different
line threce
<ctrl-I>

Now, compare the files and print the return vahic:
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cmp -8 Filel file2

echo $?
This will print ¥ (one) since the files are not the same. To process a
second command based on the result velurncd by the first, type:

emp -s Tilel rile2 || cat rile2

‘The characters |} signify that the following command cat should he
cxccuted if the cmp command returns a non-zero value, which it
will for this examplc.

The two characters && will excenle the conimand that follows it
only if the preceding command seturns a zero value. Create a third
lile with the command

cp fllel Tile3
and type the command
cmp -5 fllel rile3 && rm file3

It will remove filed if the compare command cmp indicales no
differences.  Since the compare command is preceded with a copy
command cp, the files filel and file3 have no differences, and filed
will be remaved.

Control flow

Since the shell is a programming language, it provides conditional
and lnoping constructs. These arc for, if, while, and case. Also, a
subshell can be exccnted within ‘(" and ‘).

The for construct can be used to process a set of commands, once
for cach element in a list of itcms.

To illustrate the use of for, type the following commands to
CONERENT:

for t inabe
do echo P
done

The items a, b, and ¢ form a list of valucs to be taken on by L. The
command echo will be exccuted with I taking on cach value in the
list in turn. The result of these commands is
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Notice that afler you type the line containing for, COHERENT will
prompt with a different character > (on most CONERENT Sys-
.2:.@. The shell does this to remind you that there is more infor-
mation to be typed in. After you type the line containing done, the
prompt will again become §. .

'he for command is usually uscd within a script file. Also, the list
..‘; values for the index variable can be left off, in which case the list
is presumed to be the parameters to the script. To illustrate, type

ed

n

for 1

do echo %1
echo '---!
done

w script.for

1
chmod +x seript.for

The
for 1
command is equivalent to
for 1 In $»

R v
where $* means *‘all positional parameters’™. Notice that there are
":.: commands to be repeated for cach value of i. Call this script
y

seript.for 1 2 3 4 test
and the result will be
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Conditional command processing is provided with the if shell com-
mand. The if will test (he result of a command and conditionally
cxceute other commands hased uwpon thal resull. You can rewrite
the examples above thatl use && and ||. Instcad of

cmp -s fllel File2 &% entl rile2
you can use

If emp -5 IJlel (lle2
then cat file2
ri

for the same result. This mcans that
cat flle2
is excented if the emp command returns a zero or true value.
To get the same result as piven by the previously illustrated
cmp -8 filel rile3 B&% rm file]
with the if statement, vou will need to usc the else:

if emp -s filel rile3
then

else rm flle3

ri

The commands between else and Fi will be executed if the resull of
the command following the if is false or non-zero. Note that there
is no command following then.
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Another part of the if statcment will alow you (o test several con-
ditions with one il statement and act on the one that is truc. In
pencral terms,

I commandl
then actioni
elir command2
then action2
elilf command}
then action3
clse actiond

The items laheled command and action arc both commands or lists
ol commands.

First, command! is exccuted. 1T the result is true, actiont is per-
formed.

IT the result from commandl is not (rue, then command? is exe-
cuted. I its result is true, then action2 is performed.  This process
continucs so long as none ol the commands retimn a true resalt, If
nonc of the command results arc true, the action following the clse
is exccuted.

To illustrate, create a shell script that will list on your terminal only
onc ol the three file name arguments. Use the command

Lesl -f nome

which will return a value of truc il name is an cxisting non-
dircctory file.
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ed

n

I test -r 31
then ent §t

el if test -r $2
Lhen cat 32
ellfl test -1 $3
then cat §3
clse echo 'None are flleg!
ri

went

q
chmod +x ecat.1

Another looping or repetitive shell statement is the while statement.
The commands

while commandl
do command2
done

will first perform command! . 1T its result is true, command? is cxe-
cuted, and commandl is apain exccuted. This process continues
until the resalt from command! is no longer truc.

The ease stalement resembles the if statement in that it offers a mul-
tiple choice.  To illustiate, create a script that gives a choice of list-
ing your dircctory in different ways:

R (@ Tl 511 0

s AA A ldl

I UUULIUIVUIT U T UL TVTY

cnge $1 In
1) 1s -1;;

2) 1s;;

3) 1e;;

1) echo unknown parameter $1;;
esnc
v dir
1

chmord +x dir
The words ease and esac bracket the cntire case statement, The
eflect of the command

dir 2
is cquivalent to

1s
Each choice within the case statement is indicated by a string fol-
lowed by ):

2)
indicates the choice for $1 having the valuc 2.

The strings sclecting the choices may be patterns. The “*) choice
significs that a match shonld be made on any string.  Notice that
this resembles the use of * to substitute any file name. An expres-
sion of the form

11-91)

in a case statement will match any digit from 1 through 9. A list of
alternatives may be presented by separating (he choices with a verti-
cal bar:

a|blec) command

Notice that cach command or command list in the casc choice musl
be terminated by the double character ;5.
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Summary

‘The shell is a command programming language which handles sim-
ple commands as well as complex commands (hat can iferate as well
as make decisions. Three kinds ol substitution ae provided o

increase the power ol your commands.

For more information about the shell, sce sh Shell Command
Langnare Tutorial. Tor more information about commands, scc

the COHERENT Command Manual.
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R. Creating and using programs

The COHERENT system provides a host of hiph-level lanpuapes,
To assist in debupging programs, symbolic debugpers are provided
for many of these lanpuages.

The languapes provided with COHERENT are:

C
aasembler

Pascal will be provided in the near Tuture.

C is a high-level language which has replaced assembly in cnviron-
ments where it is available. Programming in C gives a dramatic
improvement in programmcer produoctivity, with little loss in execu-
tion speed relative to azscmbly | StV R NS e atlesent
has both native C compilers and cross compilers. Compilers are
availahle for ZROOD, IPDP-11, RORY, and BORG. Other versions will
be available soon.

PPascal is a hiph-level languagpe, featuring strong type checking, data
record handling, and well-desipned control structures. While simi-
lar to C, "ascal is oriented to applications programming rather than
systems programming.

ns pives you the assembler for the host machine.  Assembly
langnage is used for those few proprams that requite a special
hardware access heyond what C can pive. Because of the power
and flexibility of C, assembly language is now ellectively dead
cxcepl for cerfain routines deep within the system.  Assemblers for
other computer architectures  arc  also  available  with  the
CORERENT system. Such assemblers are called cross assemblers.

Fach of the compilers reads (he program source from a file. The
resulting compiled program is placed in an object file. To run a
program, you simply type the name ol an object file as if it were a
command. In fact, most CONERENT commands that you will
enter are actually object programs.
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Basic steps in COHERENT programming
the steps that aie nccessary to generatle a program arc:

1) Edit the program source (ile

2) Complile the souvee profram, correcting nny errors
3) Test and debup the program

4) un ihe prorram

IT you have compilation errors in SICp 2, OF program ciiors i step R}
or 4, you will retuin to step 1.

Use ed to build and change the sonrce program, (he cc command to
compile the sowrce program and produce an object program, and
db 1o help debug the program. Although the C compiler provides a
macro [acility, other languages do not, 1 herefore, il the source
program uscs macros, you will use m4 to expand the macros.

This scction will cover each of these steps and provide somc cxam-
ple proprams.

cd — Creating the propgram source

Details on the use of ed are covered in the ed Interactive Editor
Tutorial in detail. This section will presume basic knowledpe of ed
commands and principles of opcration.

Yor the first program, try a simple propram that prints a short mes-
sage on your terminal. To build the program, cnter:

cd
n
main ()

{
)

w smnll.c

q
With the first line, you call the cditor ed, You add lines to the (ini-
tally cmpty) file using the a command, and signal the end of these
lincs with a line containing only a period or dot. The filc is then
writien to file small.c with the w command. The q command cxits
from ed and rcturns o COUERENT,

printl ("CONERENT will rule the world\n");
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The program itscll bepins with the special word main” which delines
a Tunction and must appear in every C program. ‘[he parenthesces,
here with nothing between them, are used to enclose any parameters
that arce passed to the function. They are required cven if there arce
no parameters. The body of the program appears between the
braces { and }.

The function printf is a standard part of the library of C proprams.
It prints formatted information on the terminal. In this casc it will
produce the string enclosed in the double quotes. The special char-
acler string

\n

means “newline”. Two lines of output to the ferminal can be pro-
duced by

"1ine 1\nline 2\n"

as a paramcter to the printf function, This will appcar in the out-
put as

1ine 1
line 2

Many other Tormatting commands are availible but will not bhe
covered here.

c¢c — Compiling {he program

The ce is used to compile C programs. This command cxccutes all
the parts of the C compiler and the assaciated linker 1. The linker
combines picces of programs and includes necessary clements from
the libimy, such as printf. The linker is occasionally called from
the command line, but only for more complex problems than you
are trying here. To compile ot test program, (ype the command

ce small.c

IT there are any crrors detected, the compiler will print the messape
on the terminal along with the line number containing the crror.
You can usc this linc number in ed to find and correct the error.
The command as shown will produce a program with the name
l.out. An alternative form of the compilation command
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ce small.e -o small

uees the — o option to name the output file small. The program can
now be used by simply typing

small
Another option —c tells e to only compile the progiam and not
load it.

md — Macro processing

To extend the capabilitics of all languages, the COHERENT system
provides a macro processor m4.

I'rogram source for all lanpuages is made np of character m..::w.m.
Macro processors perform string replacement, =..__2o_€ a m_:_;.__:_
the input file may be replaced by =.=:___3 siring. md provic .a_a
paramcter substitution, as well as testing E__._.nm z_.. n::.a:__w avail-
ahle strings, and conditional processing. md is unique in that you
can 1carrange large scctions of the input text by using the macros.

Programming simple input and ontpnt

The first example of a COHERENT program simply printcd a mes-
sage on the terminal. Next, write a program {o copy characters
from input to output,
Using ed to create a source file named copy.c, enter the following
program:

#include <zldlo.l>

/* copy flle from std input to std output ¥/

main ()

{

int c;
while ((c = getehnr()) 1= EOF)
putechar (c);

}

Then, compile it with the command

cc copy.c -0 copy
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The inclnde statement gives the program  access to  standard
input/output definitions.

The functions getchar and putchar work with the standard input
and standard output files vespectively,  Normally, these standard
Itles e assigned to the terminal. Thus, if you type the command

copy

the program will read characters from the terminal and write them
back on the terminal just as you typed them. The program will
continuc to read from your terminal until you type <ctel-D>. Iy
this.

You will notice that this program scems to reply to you a line ot a
time. This is because the COHERENT system holds the ferminal
input unlil you type a <RETURN > and then passes the characters
on to the program. This ic dane (o you o correst .
using <ERASE> and <KILL> characters hefore the program
sces il.

Lven though it is written to copy standard input to standard output,
copy cin opcrate on disk files as well, To do so, you will use onc
or both of 170 redirection characters: > and <.

For example, yon can copy the program source onto the tcrminal
by saying:

copy <copy.c

which says ‘“‘run program copy, taking standard input from filc
copy.c and put standard output on the terminal’’. To make a sparc
copy of the source program, we can say

copy <copy.c >opy.c.spare
To illustrate other C language statcments, add some processing (o

this program and give it a necw name. Use the copy command to
makc a new file (rans.c of the source:

copy <copy.c >trans.c
The new program is called trans, short for translate.

Next, use ed to add some if statcmcents beflore the call to putchar.
The compleic trans program will then look like this:
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Hinclude <stdlo.h>

#include <ctype.l>

YAl

" Translate Input to lower case,
' removing punctuatlon

Y/

main ()

{

int c;
while ((e = getehar ()) 1= EOF) {
ir (Isalpha (e)) {
if (isupper (c))
¢ = lolover (c);
}
clse If (c '= '\n')
c="1;

putchar (e);

}

The additional if statcments serve to translate all upper case charac-
ters 1o the corresponding lower case characters, and translates non-
alphabetic graphic characters to spaces. Such a program is uscful
in constructing a dictionary of words from a filc containing a docu-
ment.

Compile this program with the command
ce trans.c -o trans

and run i with the command
irnns

It will expect inpmt from the terminal and write the translated out-
put back to the terminal.  Don't forget to end the input with
<ctrl-D> . For example, if you type in

ABede(12H12ghl
<ctrl->

trans will type back:

92 @G @ MR N

mntrogucuon (0 tne Lurcncivy oystem

abedef  ghl

Notice that trans will also change the non-graphic tab character (o
spacc.

Many proprams in COIIERENT will expect input from files in
addition to the standard input. e is an example of this, This
made of opcration is casily implemented by drawing on the
resources of the standard 170 library, but is bevond the scope of
this introduction. Many powcerful and inferesting programs can be
written using these (wo standard files.

make — Building larger propgrams

All the examples of programs thus far have been self-contained.  As
proprams grow larger, it is usual to divide the source program up
into smaller hites.  This can simplily cditing, spced compilation,
increase modularity, and cnable the sharing of common functions
among scveral different programs.

Thus, in developing the larper program, yon will have scveral
sonree files in your directory, possibly an include lile or two, and
the objeet file that results from compilation. These will be uscd to
build the loaded program file that runs when you fype its namec.

To chanpe or fix the program, you will need to edif the sonrce pro-
grams or include files in question with ed, recompile the required
source, and relink all the modulces.

But, with a change that affects several modules, it can be tricky to
remember oxactly which modules need recompilation, and it can be
time-consuming to recompile all modules, just 1o he safe.

CONERENT provides a command make that solves this problem.
make cxamines the time a file was Iast modified, and (he time of
modification of files that it depends upon, and performs the neces-
sary compilation or other processing, (COHMERENT file system
dircctories contain the time that each file was created or modificd.)

For cxample, if an object file modulet.o is the result of compiling
source propram modulel.c, then if (he ¢ file was changed or
created after the current version of modulef.o, make will force a
recompilation,
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Further, if modwel.c has an include file incl.b, and that file is
chanped after compilation of modulel.e, then make will force a
recompilation of the source, even though the object is younger than
the sowrce.

To Bl ot the example, assume that you are huilding a program
named mod. The program is built by the cec command out of thiee
files modulel.o, modulc2.o and moduled.o with the command

ce -o mord moduleld.o module2.0 modulel.o
and all will be compiled by commands of the form
ce -¢ medulel. o

which produces a file named modolel.o. Further, assume that the
following files have the indicated include files:

modulel Incn.h Ineb.h
module?2 inealh ince.h
moihtle] incb.h Ince.h

To communicate these rclationships or dependencices, create a hle
named makelile with ed, with the following contents:

mod: modulel.o module2.o0 module3.o
ce -0 mod modulel.o moduler2.0 module3l.o
modulel.o: incn.h inch.h modulel.c
cc -¢ modulel.c
module?.o: inea.h lnce.h
ce -¢ module2.c
modulel.o: incb.h ince.h

ce -c modulel.c
There are four entrics in this file, cach entry consisting of two lincs.

The first line of cach entry hepins in the first position of the line
(that is, no preceding tabs or spaces) and names the file and its con-
stituent parts,

The first entry on the first line is the name of the file that is being
built and is followed by a colon. The remaining names list the files
that it depends upon.

Thus, rceferring ta the first linc from the first entry above, mod is
said to depend upon modulel.o, module2.0 and moduled.o. This
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means that il any one of those files changes, mod must be regen-
erated,

The sccond line of each entry tclls how to repeneraie the file, This
line is a COHERENT command and should be preceded by a (ah
character. From then on it should be typed exactly as it would be
typed by hand.

Thus, if the file module.c were changed in your directory, and you
issuced the command

mnke

module2.c would be recompiled, chanping the file module2.o, which
would automatically rebuild maod.

Similarly, if you change any of the three include files, then issne v
make conunand, at least two of the source files will be rccompiled,
again causing mod 10 be rebuilt,

make defermines whether or not to regencraie files by comparing
the date and time of the files involved. If one of the files were
missing, such as would be the casc if you issued the command:

rm modulel.o
then this also would cause make (o regencrate the file.

make can be cnormously helpful in large-scale software develop-
ment cflorts by correctly recognizing file relationships and repen-
crating dependent files where necessary.

db — Debugging the propgram

The first and most critical step to debupging proprams is to not pwt
bugs in them! The method of structured analysis, desipn, and pro-
eramming, or the method of stepwisc refinement can bhe very
cllective in substantially reducing the number of crrors in a pro-
gram.

One can also place print statements at stratcpic points throughout
the program to display logic Now and key data values. These
display statements should be designed so that they can be turned off
for normal opcration without removing them from the progran,
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On occasion, however, you may find that it is necessary {o dehng af
the machine level. IT you must, COIMERENT s db will make it
possiblc to do so.

dh provides tools that make the machine program instructions visi-
ble in the most natural notation. ‘That is, instructions are displayed
in a fashion that resembles assembly language, numbers can be
displayed in hexadecimal, octal, or decimal as needed, and strinps
of characters can be displayed in familiar graphic form. b can
also patch a program to he run apain, as well as to conirol the cxe-
cution of a program with breakpoint and single step capabilities.

Diiclly, 1o use dh on a program like our sample small above, use
the command

db smnll

Now you can inspect and display instructions and data in the Sys-
fem, control excention, and cven change the instructions in the pro-
gram il you are bold enough.

To cxamine a data segment location in the program, simply type
the address of the location. db knows about symbols in the pro-
pram, so il you want to cxamine the location corresponding o
main, type

mnin

and db will type out the value in hex or octal (depending upon
which is appropriate for your machine).

You can expand the display command to print many locations at
onc time, and choose the format of printout. To print five loca-
tions inteipreted as instructions, type

mnin,5?%

where the format character 1 follows the question mark indicating
format, and 5 is the count of locations to be printed.

Formats other than 1 that db understands include
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. current address

+- nexl addrenss

- previous nddress

b print byle In octnl

(6] print charncter; non-praphle characters
to be prinled In oclal

d decimnl tnleper

r flonting point

i disnssembled machine Instructlion

o] octal inleper

0 longg octal inteper

p show a symbollec nddreas

5 string of characlers Lerminabed
by null characler (€ bullds strines
enclosed In double quoles this way)

X . hexadecimal Inbeger

X longg hexndeclmal inbleper

For a complelte list of faormats, and other details about db, sce the
information provided by the command

mnn db
Fach format may be made up of several of these. The display
address will be incremented by the size of the displayed item,

Also available in db arc commands. To print out the value of a
symbolic addiess, such as that of main, issuc the command

main:=
Friors detected by db are sipnaled by a 7. To get more exfensive
description of the most recently issucd crror message, type

:?
To control exccution with db, you can sct breakpoints or sinple step
through o program, or begin exceution at a specificd address usivge

the appropriate commands. A breakpoint is sct by specifying a
desired halt addrcess, Tollowed by :h thus:

mninti:b
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fo bepin exceution of your program under debug, usc the e com-
e

nddr:e

and il you leave off addr, excention will begin at the entry point of
the propram. 1l the propram needs paramelers, type them immedi-
ately following the e with no intervening space. Now, begin execu-
tion with the

e

command. When cxcention reaches the instruction at main +4, db
will print the addiess of the breakpoint and  the disassembled
instruction,

o sinple step through a program from the breakpoint on, use thc
command

18
which will cxccute one instruction and stop, or '
hin

1o excente S instructions and stop. db will print the instruction to
be exceuted next. The alternative form of the command s¢ behaves
in the same way but will treat suhroutine calls as onc insteuction.
‘Ihat is, il the next instruction is a subroulinc call, a

8¢

command will stop after the subroutine retuns, rather than on the
fust instruction of the subvontine.

To continue after a breakpoint, do
e
You can also set a breakpoint at the retun of the current routine
by:
Hily
To delete breakpoints, issuc

nddr:d
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To exit debug, type

Hi

Summary

; Tom . :

Writing and testing proprams is casy under the COHERENT sys-
:,”_:. .<3_._ can writc a program to copv files in just a few lines.
COIERENT tools help you write Luge programs as well,
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9. A sample problem solved with COHERENT

This scction outlines a representative information processing, prob-
fem and demonstrates a simple solution for it impfemented with the
COINERENT system.

Build a dictionary

Many word processing systems uscd today will help check your spel-
ling. Some of them do it by consulting an intcrnal dictionary.
How mipght you build such a dictionary?

A very simple method of building a dictionary from the ground wp
with COHNERENT tools will he illustrated here.  This excercise will
cmphasize case of construction.

The format of the dictionary is to be one word per line, all leticrs
lower case, with no punctuation characters or spaces (o be included.

Of course, the input document can he expected to have capital
letters, many punctuation marks, many words on cach line, and i
will certainly not be in anything resembling alphabetical order!

Thus, our problem is to transform the raw inpul info a dictionary,

(0
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L Translate Input to lower case,
X remov ing punctuation
¥/
mnin ()
{
int c;
while ((¢ = grtchar ()) 1= EOF) {
if (lsalpha (c)) |
it (isupper (c))
¢ = tolover (c);
i
else IT (c !'= '"\n')
c="'";
putchar (c);
!
)
This program transforms npper case lelters to lower case, and all
punctuation and some graphic characters to spaces. Only end of
line \n of the non-graphic charactess remains untranslated. trans
takes its input from the standard input, and places the output upon
the standard output,

Now, we arc faced with the problem of many words per linc.
Another small C program word cntered into file word.e will solve
this problem for us:

102 o @ M ERE N

WITUUUL LIV 10U WU VTR TILINE oy St

TR ETT E I L P
" Copy Inpul Lo oalpmt vith
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¥/
main ()

{

Int c;
¢ = getchar ();
while (c != FOF) {
it (e> ") {
/% output graphle charncter ¥/
do
putchar (c);
while (((c = getehar ()) > ' ') &&
(c != EOF));
putchar ('\n');
}
else
while (((¢c = getchar ()) <= ' ') &&
(c = ENF));

}

Note that strings of spaces, ncwline, and control characters arc
transformed to newlines. Thus, il a pair of words on the input line
are scparated by three spaces, the output will have onc newline
character between them.

Compile word with
ce word.c -o word

Test it with the input:

vord
thls 1s a test of word.
<ctrl-i>

The result will be
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this
in

a
test
of
word.

Use a pipe to feed the standard ontput of trans to word:
trans <raw.doc | word

This command will list on the terminal one word per line, entircly
in lower case and with punctuation removed.

Now, the result should he sorted in ascending order. The command
to do so is simply:

sort
The full command will now read:

trans <$1 | vword | sort

Only one more item remains to be solved. Dictionaries should con-
tain only unique entiics. The output produced so far will contain
cach ward in the raw document, which means that there will be

many instances of the word ““tie™.

To perform this final bit of processing, the COHERENT propram
awk will be used to deteet and climinate duplicate lines. The awk
User's Manual describes awk in detail.

nwk is a very uscful program for paltern scanning and processing.
We will use only a small subset of the powerful features in awk lor
this example.

awk commands have two parts. The first part is the matching cri-
terion called the pattern. Each input line is checked o see il it
matches a pattern in any command in the awk program. I there is
a match, the sccond part of the command, the action, is performed.
The awk program that you will use to climinate duplicates is:

$0 1= prev {print; prev = $0}

Use ed to put this program into the filc w.awk.

104 @ @ LR E NP

Introduction to the COHERENT System

iach inpul line to awk is presumed to be divided into ficlds. A
ficld is part of a linc. Ficlds arc scparated by a Sield scparator
character, normaily a space or tab. The lines in this cxamplc have
only one ficld.

Ficlds are referred to hy their position in the input line, preceded
with a $ symbol. The special ficld $8 signilics the cntire linc.

This program uscs a variable prev that holds fhe value of the previ-
ous line. Fach incoming linc is tested for cquality with the previous
linc by the pattern part of the statement. 1 hic command print oul-
puts the new line only if it is different. Once the line is printed, the
variable prev is sct to the line just output.

The CONERENT command to call awk for the dictionary cxample
is

avk - u.avk >dict.s

The —f option says usc the following name on the command line
w.awk as the file name of the awk program. awk reads from the
standard input.

To test this command, usc
avk -f u.avk

You can type in tines and sce the results on the terminal. By doing
so, you can test the awnk program.

Now all the picces that arc a solution to the problem are available.
Putting them all together in one pipe command, you have a com-
mand

trans <rau.doc | word | sort | nwk - u.nvk >dict.s

that will transform the raw document to a sorted dictionary. You
can feed a large text file to this command to begin building your
dictionary.

Mpainfaining the dictionary

Belore using the dictionary, you should list it and check for extra
words that you really do not want there, If the input document
contains an cxample program, the resulting dictionary will contain
propram variables.  You should delete any of these and other
unwanted words in the dictionary.
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To delete or add a few new words (o the dictionary, you can usc ed
or sed.

Using the dictionary

You can usc the dictionary to check the spclling of words in a new
document. Create a shell file named dict.sh:

ed
n
trans <tl.doc | word | sort | nwk -r u.awk >Bl.u

w dict.sh

q
chmod +x dlct.sh

And process your new document with the command:
dict.sh new

This will build a fife named new.u of unique words found in the file
new.doc,

Now, you can usc the dictionary to verifly words in {ater documents.
FFirst, create a shell file named checksp:

ed

n

comm -13 dict.s $1.u
w checksp

|

chmod +x checksp

Fhis command will check a file of words, such as new.n, (o sce if
there are any words that are not in your master dictionary file
dict.s. Now usc the program comm to give you a list of words in
new.doc that were not in the dictionary. Type

checksp new

and any words from your document new.doc that were not found in
the dictionary will be listed.
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Summary of dictionary problem

This section has outlined how (o build, maintain, and use a diction-
ary list of English words with existing COHERENT programs, and
two simple, user-writien C programs. The use of pipes, ftiliers, and
170 redirection has been illustrated.

This method has been presented mainly for the purposes of illustra-
tion. N is not nccessarily the best, but it is very casily imple-
mented.
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$': 81

$: 69,72, 74, 76, BI, 105

Pl SS

&&: R0

&: 62

" 62, 67

(: 80

): &S

*): RS

8/7: S8

*: 4R, S8, 66-6G7, RS

+ +: 55.56

+: 5§

— —: §5-%6

-1 88

. (dot): 27-28

. (ot dot): 27-28, 77

profile: 65, 76

7 (Jivision): 8§

/% SS

/: 5§, 6R

/hin: 40, 77

6ROM0: 3}

RORG; 3, RY

RORR: 1, R7

s (colon): 77

22 (douhle semicolon): RS

< FRASE>: &, §t, 91

<INTERRUPI>: B

<Kitl,>: R St,9]

<RETURN>: 7,9, 13, 45, 91

<: 17, 36, 91

<etr)-D>: 9, 13, 30, 16, 41.44,
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> 17, 35-16, 76, 81, 91

?: 67-6R, 97

(RN HE RN TR A T

tot JOHT""NTS "m

Index

@ key: R
|: AR

\: 6l
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|: 6%

aceess permission: 41
arvtiemis: 1
Mray

associatise memory: 19
as: {7
asscmbly Lwguage: 20, 87
avwk: 19, HM-10S

hackpromud process: 63

he: 21, S4.5§8, 57
auto statement: SR
contments: S§
dcfine statement: S8
for statcment: §7
formmbas: 57
Minclions: SR
il statement: §7
name lenpth: 87
names: 8§
oprston, st -

incrementing: S6
opcror, pre-
incremenling: S6

aperatar: 8§
program in fle: §9
refurn strtement: S8
ariable: S§
while statement: §7

hack, disk: 1%
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beace: 73, RY
icakpoints: 97

C: 23,20, 87, R7-R9, 102
program linker: 89
cnl: 20, S9
calenda: 59
caret: SO
Case sensilivity
in commands: 37
in lile names: 213
in shell variable: 79
case: RO, R4.8S
cnt: 4.5, 12, 17, 25, 29, 35-36, 1R
cc: 8R 90, 94
cd: 26-27, 76
chmod: 31-32, 64
choices
in case statements: 85
cmp: 19, 78-80, 82
cntl: 8
comm: 19, 106
commands: 11
CONERENT: 61
backeround; 62
casc sensitivity: 37
concurrent excention: 62
conditional: 80, 82
first part: 11
in Nles: 63
name: 12
paramclers: 46
value: 78
commumication
clectronic: 21

compiler
C: R9
cont: R

control key: 8
conversion: 60
Conway, lohn: 3
op: 25,29
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crciting
files: 47
Cross
assembler: 87
CRT: 1
crypt: 21, 60
cirl key: R
current ditectory: 26-28, 46

data entry: 19

dada liles: IR

date: 48

dh: 88, 96-98

debugping: 95

delanl
dircctony: 76
permission: 12
prompl: 76

del key: R

dependencies: 94

desk cafculator: 54

device-independent 1/0: 3, 17

devices: 16

df: 13

dictionary: 101

aiff: 19

dircctory: 18§, 23
current: 26-28, 46
home: 23-27, 6GS, 76
parent: 15, 27,717
removing: 13
roof: 25
fice-structured: §, 18
user: 16

disk: 11
block: 13
file: 1S
space: 33

do: RO

document preparation: 19
dollar sign character: 10
done: 80-RI
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dot command: 77
du; 13

ccho: 46, 66

cld: 10-12, 20, 42, 47, 8R-90
clil: R)

else: R2-RY
encryplion: 60

eofer: 7

col: 7

crase: §1

esac: RS

exceuite permission: 41
exporl: 74 7§

failwe: 78

falsc: R2

fi: 82

ficld: 108
separator: 108

file: 11, 15, 23, 36
atteibutes: 1
concilenation: 1§
copying: 29
creating cmpty: 67
creating: 47
creation time: 42
creation: 26
data: IR
diffTerences: 19
include: 93
input: 93
links: 31.14, 42
mode: 3
wadification time: 9)
moving: 28
name: 1S, 23, 40, 42, 66
ol commands: 63
owlput: 93
mvner: 42
ptotection: 3t
removal of: 32
sivze: 42
unwiitable: 32
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filter: S, 17-1R
Tor: 80-81

getchar: 91
GMT: 48

Rrave accent: 78
grep: 19, 47-48

hatd copy outpat: 48
hindware: 2
help: 13, 15
hiph-level language: 2-3, 20
hiph-level
Lwgpoape: 87
HOME: 76
home directory: 21.27, S

/0 redivection: 16, 1§

If: RO, R2.R4

include: 91

imlex variable: 81

input, standard: 47
inter-program communication: 17

kevhoard: 7
kevword

paramcters: 72
kill: 51

Lout: 89
tanpoagpe
hiph level: R7
te: 11, 23, 25-27, 30, ¥9-40
options: 40
Id: RY
libvary
C: R9
standard 1/0: 93
lincleed: 7
links: 13, 42
In: 13
logging in: R.9
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logping out: 13
logpin: 1Y
lower case
in commands: 17
in file names: 23
ipr: 4§
Is: 12, 21, 39.40
| option: 32

md: RR, 90
miachine instructions: 96
msero: 8RR
mail: 21, 44.45
command example: 44
mail
teceiving: 44
main: RO
make: 93.95
man: {31,135, 97
merpe: 19
mesp: 42
mcssage: 42
mkdir; 26
mode: 41
mode
held: 41
of file: 3}
msp: 24, 42-41
mv: 28-29

native

assembler: 87
newline

in C strinps: 89
nrofl: 20

o in wrife commmand: 43
0o in wrife command: 41
opcrating system; 1-2
operalor

pipe: 3R
aptions: 11-12, 40
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of matched file names: 6R
owlput formatting: 89

paramcier: 11
assipning kevword: 73
command: 46
fewer: 70
keyword: 72
name: 12
wull; 70
oplion: 12
onal: 69, 73-74, 81
relerences: 70
substitution: 7R, 90
paramcters; 12
parent dircctory: 15, 77
parcntheses: R9
Pascal: 20, 87
passwil: 49
password: 9, 49
PATIL: 76
pathmame: 24-25, 28
Mully specificd: 24
partially specified: 24-25
pattcins: 6, 47-48, 66, 68
rne-1i: 3, 87
performance: 4
permission
access: 41
cxecuice: 41
read: 31, 41
standad: 32
wrile: 31, 41
pipe: S, 17-18
pipc
operator: AR
power: 56
pr: 46
print: 105
printf: RO
problem
sample: 101
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process: 63
backpround: 63
il: 62-63
program
debugping: 9§
modularity: 93
preparation: 20
sontec: 25
propramming
structured: 95
prompl: 10, 65, 76
profection: 1, 16, 31-32

pwd: 28

question mark: 67
quit: 55

rcad permission: 31, 41
recciving mail: 44
recoreds: 1R
redircction: 15, 91
repular cxpressions: 47
1emoving
dircctories: 33
files: 32
tepart writing: 19
resource sharing: |
resowrces: 18
rm: 12-44
rmdir: 13
roof: 24, 25
rub out key: B

sample problem: 101

scat: IR

script: 61, 64, 69, 76, BRI, R}-R4
semicolons: 6

sh: 1§, 64
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shell: 1S, 61
shell
seripl; 63
scqquential cxccution of com
mands: 61
simple commands: 61
special chineacters: 66
variable: 74, 74
sinple quole: 67
sinttle step: V798
slash: 24 .
in pathname: 24
soflware: 2
sort; I8, IR
space: 72
special characters
shell: 6l
standard
170: 93
input: 17, 36, 47, 91
output: 16, 15-16, 91
permission: 12
stdio: 01

strnctured
progrunming: 95
slty: R, S0

subdircctory: 16
subshell: R
substitution
in commands: 6S
ol paramcters: 78, 90
sieeess: 7R
switches: S
systam administrator: 8

tab: 50, 93
terminal: 7, SO
fest: 78, R}
testing

strinps: 7R
tic-tac-toe: 1
time: 48-49
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time
clapsed command: 49
7onc: 48
timesharing: 1
tice-structured: §

uniq: 19
units: 21, 53, 60
unwrilable file: 32
upper case
in commands: 17
in Nile names: 23
translation: 92
uscr dircctory: 16
user name: R, 16, 39
usr: 24

value from command: 78
variable

shell: 71, 74
vertical bar: I8, RS
video display: 7

wail: 63

we: 5, 17-1R

while: 80, R4

who: §, 16-18, 3R-19, 47
word processing: 19
working directory: 26
write permission: 31, 41
write: 21, 43

ZR000: 3, 87

|: 17-18, 38, BS
_

|: RO
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User Reaclion Report

To keep this manual and CONERENT free of bugs and Facilitate futuwre
improvements, we would appreciate recciving your reactions.  P'lease il in
the appropriate scctions below and mail to us, Thiank you.

Mark Williams Company
1430 W, Wriphtwood Avenue
Chicapo, 11, 60614

Name:

Company:

Address:

I’hone: Date:

Version and hardware vscd:

Did you find any crrors in the manual?

Can you suggest any improvements to the manual?

Did you find any bugs in the softwarc?

Can you suggest improvements or enhancements (o the software?

Additional comments: (Pleasc use other side.)
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