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About this Guide 

Readership of this 
Guide 

lf yolJ arc using your R lSC iX workstation <1S u stand-rllone system, this Guide 
provide~ you \\ith enough information rn ~tarr nut as a Local System 
Administrator. 

I ( you are using your workstarion nn a 
Ad m inbtrator or alternam·ely refer to 

Guide, which contains a list of 
Adminisrration on a network. 

net work, coni a er your ncrwork System 
the Bibliography at the back of this 
books suitable for UNIX System 

Thi~ Guide assumes that vou have at lea~t read 1 he first few mtroductory 
chapters of the fUSC rX User Guide and th:n you know how tn log in rn your 
system as root, as detailed in the Operations Guide. 

UNIX System AJmini~tration is a very large mpic to broach in one Guide 
nnd there arc many aspects rh<"Jt can only he fully appreciated by a 1 horough 
knowledge of the UNIX environm<.:nt. ~o .do not be pm off by sometimes 
4uite detailed infonnation ahout the system appearing in thts Guide. Many 
example System Administration programs :uc <:Wailahle for you to use rhat 
will simplify the joh of looking after your ~ystem . 

• 
If you wish to develop y11Ur Sy:..tcm Administration ~ktlls further, you ~hould 
refer t P the Berl<eley 4.3BSI) System Manager's Manual which cnnta im all the 
referelH.l' milnual pagt•:- and supplementary document:, for System 
Admmt~tratOT/i "" well cb dtrping into some uf the books refl•rt·nceJ tn the 
Bibliography at the hack or thb Guidt'. 
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Overview 

Chapters 

Reference sections 

Here is a ~ummary of the information that h wnw inc:d in rh t:-. ( ltlllk 

Introduction to System Administration - gt \'e:-. an oven tew "' dw ,,(,. • •I ' 
Sy~tcm Atluunbtrator <mJ explains \\hy thts rnle i~ '>ll impnrt.tl\1 Ill ,, l iNIX 
environment. 

Finding out about the filesystem - a general de~cnptt~m nf dw '""'H'''"' 11111 
structure of the fill-system, with .,pectal emrhasis l)n the part). Ill 11 th,ll , tit ' ,,, 

tmerest to a System Admmi~tnltor. 

Starting up and shutting down the system - describe:- llw dtlh '' 111 

rrocedures for booting tht• ~y~tem up inln RISC iX and hringtng dw V''' Ill 
down safely. This chapter abo introduce~ the RISC iX filin~ 'Y~tun llll>dtolo 
and shows how it can be uscd for performing simple Sy~tcm AllnHotl '""''"' ' 
tasks. 

Maintainirrg ·the filesystem ~k:scribe~ how to keep 1 he ftll'~>Y'll'tll 111 11 

henlt hy state and al.so introduces sotnl' sampk· syst cm maint enancl' .;cnpt.,. 

Backing up the filesystem - ~ktaib lhc various comm<~nt.b and llttlt1lt'' t h.tl 

you can use ro backup your filcsysu:m. 

Adding and removing users Introduce~ the Jifferent method' av;uLthlt· 1t1r 

addmg and removing usL'rS frtJm your '>ystem. 

Attaching peripheral devices - dt>taals the rypes of Je1 tee' th.tt , .Ill ho 
anached m your sy~tcm and Jiscu~L·s the st.1ge~ tn\'olved tn connt.'ll ill!-: t(,,•nt 1t • 

your machine 

Using the floppy disc utiliticl> - de.,crthes all 1 he tlorl'~ Jbt uult11t'~ t h,lt 

are a\'ailahle on vour svstem. 

Setting up UUCP - Jc~.:riht·~ 111.1\1' to 'et up UUCP on your sy,tcm. 

llw rd{·renc.: ,.,ecttnn~ at the back of the Gukle Cllnt,lln 'l'l'l'lt•nwnl "~ 
mfmmatiLln: 

The RlSCiXFS module - gives a 
supponcJ by the RISCiXrS module 
message!i that may bl' di::.playcd. 

full Jc~crtptinn 
;1long with a 

ot t lw 
list tl( 

* lllllllll.tlld 

ltkl'IV t•tt tll 

PostScript printer filter - a full li:-ting nf Lhc PoMScript rrintl'T ltltt' l "''" 
enable:. you tu attach .m Apple Laser Writer ln your system 

vi About th1s GtllciiJ 



Conventions used in 
this Guide 

Serial port connections \\'lflng diagram~ for att<Khmg ,rec1fic penpheral 
device~ w the serial port of your :,ym:m. 

Manual pages - comaim the manwtl pages from ~t'c.tion 8 nf rhe 4.3BSD 
S:vstem MaMger's Manual, that h • .we hc~n referenceJ in this GUide. 

An exlclhivc bibliography is <lbo mdudcd along with an index w help you 
find your way around the Guidt·. 

The following rypographical conventions arc u:-.cd throughout tlm GuiJe: 

Convention 

<DELE~E> 

<CTRL-D> 
.J 

login: 
cat 
tilename 

For CX<llllplc:: 

logir: guest -1 

Ano1 her example: 

Meaning 

Pres~ the kq mJicared. 
Hold Jown the firsr key anJ pre~s tht· second. 

Press the RETURN key . 
Text displayed on the screen. 
Texr that ynu rypc in. 

A variabl~. where: vou should substitute what the word 
' 

represent~ . 

' . • • 0 

$ cat t1 J enarne -1 

where f i 1 en a me is the name of the file; fi1r excllnple, 'read me 1 ': 

S cat readmel .J 

About this Guide 
. 
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Guidelines to follow 
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UNIX System Adrnini~tration covers nil these toptc~ and mnrl·. ' ll~t• I~>II•'Wllll 
chapters in this manual will attempt to guide y\)U thr~)ugh th<!~\· oll.lt\ 11" I \ 

firsdy giving you enough background int{mnation ro enahk \'"' ' " ·'I'PII'\ '''' 
rhe task at hand, then takmg you rncthnchcally through each anivit~ o 

When perfonning any task on your 'YStem, alway., tr} to .. h • tH lhl 

following guidelines: 

• Read through the whole procedure before :.tan mg any rarr of ot t o" ~ o 

• Do not do anyth ing without having a pretty gooJ idea why )'•Ht ·"' d .. llll 11 

and what the consequences of your action will be. 

• If you are trying something for the fir:.t time, write down 1°\
0

' ' 1 ti1111H \"11 

type and whar rhe response of the system is. If anyt hu1~· '" '' 'iJ'(• 1 I 
occurs, you will have a valuable record of whut you did. . . . 

If you fdlow rhe above rules, you should never run into any di(ficult ,,., 

Introduction to System Admintstratton 
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• Finding out about the filesystem 

Introduction 

• 

Layout of the filesystem 

• 
• 

This chapter provides you with ~ome background tnfonnation about the 
Hructure of the filesystem, how it works nnJ where Ltt-L'r:- fit m. The concepts 
Je~cribeJ in this chapter will crop up repeatedly thr,>ughout the rest of this 
Guide, so tt is essential Lhat you digest this inf(mll<ltion fully. 

The chapter ts split up into four main acriom: 

• Layout of the filcsystem 

• Users of Lhe n lesystem 

• I low the filcsystcm works 

• Mounl ing m her UNIX filesystem::. 

The UNIX ~ystem ts distributed wtth utilttie:o. and llbraries m standard 
placL·.~ in the file direcrory tree. The· f;;IIO\\ tng lis1 deratls the standard 
directones that are provided on your sysrem: 

• / bi r - thi~ IS the din.·crorv mro which standard UNIX programs are 

placed, without which the system itself cannot run or work nnnnally, ~uch 
as ::.hctls, the ~a~i<. editor ed, ls, cat ere 

Never remnve or moJify nnyrhing in this Jin:crnry. Many othL·r pieces of 
software assume nonnal operation of everything here. 

• /dev in thi:, directory live a number \Jf so-called special files. These 

arc pseudo-files which give direcr access to varit1us devices. 

• /eLc - this is where essential syMcm administration files and programs 
live. I terns in here should be changed with cxtrcmc care. 

• I lib - this is \.vhere standnrcl lihrarie~> and auxiliary program~ u::.ed by 

the software in /bir. live. 

Finding out about the filesystem 
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You should never remove or modify files in this directory. 

• I;_ :np - thi~ i~ a directory, writablc by all users, where various progr,uw. 
create temporary files. Files left in here arc likely w be deleted withmn 
nonce - for example, th1s direcrory is cleared out every time the sy~tcm 1 

restarted. Therefore, files created here should be moved m a mnrt: 
scn:.~ble place quickly if they are at all valuable. 

• /usr - rhis directory contains a number of sub-directories, which m lllrn 
contain standard material not regarded as qu1te as essential as that in tlw 
preceding directories. 

• lusr I acorn - contains utility programs speciCic 10 RISC iX workstations. 

• Ius r I acim - contains various logs of system usage. These are per-procc~~ 
accounting records, which are records of each command run tu 

completion, with their 1/0 and CPU us::~ge. For example, a record ttl 

logins :'ln<llogouts is contained in /usr/adm/lastlog; a record of co~..:h 
ume Lhe X Window System server was started is contained m 
lusr I admiXOmsgs. 

• lusrl admldaily, weekly and monthly - :1 set of three shell script::. 
for System Administration tasks. These scripts are discussed in tht: 
chapter, Maintaining the filesystem. 

• lusrladmldump - a directory containing a set of shell scripts ftlr 

performing incremental backups of your system. These scnpts an. 
discussed in the chapter, Backmg up the filesyscem. 

• /usr/bin - contains UNIX software not as important as the software m 

/bin. 

• lusrlinclude - contains standard #include files used by the C 
compiler. 

• lusr I lib contains libraries and auxiliary programs not quilt' a~ 

important as the software in I 1 ib. 

• lusr/local - contains programs and files local to the Site. Softwarl· 
developed and used on your machine, and bought-in thirJ party sofrware 
should normally go here, (except you may want to have your own 
direcrory of personal commands for your login id). 

• lusrl local/bin- i.s used to contain prngram files. 

4 Finding out about the filesystem 



Administration files 
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The following Lists summarise some ot the more important aJminiSt r.11 11111 

files that arc provided in various dircctone~ on the sy~tem, and with wh tL h v• "' 
should become familiar. 

Files in /dev· 

The files in I dev are all e1rhcr block special (disc blocked Jevict·~) "' 

characte r special devices (termmali' and phystcal d1sc Jev tce~). 

Care should be taken ro preserve the nccc~s m<xle:. of acccs,, t h.lt . ", · 
onginally on these files. By widening the access, malicious or careless '"'''' 
can destroy the system completely by random! y \\Trt ing over Jisc ur mt'llll 11 v. 

On the o the r hand some minimnl ncce~s is required; f(1r example, ps requ11•·' 

access to probe kernel memory using the memory access dev1ce I dev I kmem. 

File 

console· · · 

eco* 
f'b 

fd* 

ko<i 
km em 
:ne m 

:no use 

null 
pi:ytp ,q,r: i * 

:-st* 

sd* 

serial 
st * 
tty 
L.Ly{p , q , r}* 
ttyv* 

Function 

Console rerminal 

Econer 

Frame buffer 

Flopry disc block device' 
Keyboard 

Kernel memory 

Phy•acnl memory 

Three-button moust: 

Sink for unwameJ output; immed1ate EOF on tnput 

master pseudll renmnal device' (u~ed hy nerwork 

software) 

Raw floppy disc devu:c~ 

Raw hard disc Jt•vtcT::. (vanous umts <~nd parttunn,) 

SCSI device:. 

Serial porr 

Hard disc (variou' unit~ and partitHin!') 

Generic tcnnina l (convcnt·d to curn:m tl·nnmal) 

Slave pseudo terminal d~:vicc~ 
Virtual rerminal device1> 

The access modes on /dev/nul: :mJ ldevltt_y ~hould be g~' l lcra ll \ 

accessible, ie 666. This is because ldev lnt •. I is genera ll y ttsed ~verywlwt1 

as a character sink, nnd I devIL~ y 1" t ran~lated tLl mean tlw 'current terminal'. 

Finding out about the filesystem 
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Files in /etc 

Some programs, such as 'fscJ<, 'llourL etc are held in here, as are the system 
~tart up soft ware and daemon processe~. ~uch as "1 it and c ron. 

File 

dist<tab 
dumpdates 
fstab 

gcttyt.ab 
group 
motd 
m lab 
passv1d 
pass ... ,d. d ir 

passwd.pag 
prinLcap 
re 
rc . contig 
rc .local 
rc . net 
l c . yp 

::.er:ncap 
ttys 

utmp 

Function 

Disc device Jcscnpnon file 

L}ette.~ when the d...1mp wn~ run on the system 
List of filcsystem~ 

Tahle used by getty 
Group file 

Message 11f the d<1y 

Mount table 
Password file 

Password file database 
Pnssword file dmahasc 
Printer description file 

Commands executed ar startur 
Commands execut<.•J at starrup 

Commands executed m starwp 

Commands executed ctt smn up for networked machines 
Commands executed ar sranup f~,r networked machines 
runnmg the yellow pagt:s 1\l'CWt)rJ.. look-up :.ervice 
Terminal descnptton file 
T errrunal log m Jescnptton 

List of curr<.·ndy logged-in u~er:. 

The fib passwd . d.:..:- and pass•t~d . pag Me t-reated <lutomnric:ally from the 
pas:>worJ file by the program /etc/rrkpaSSI-10. Tilb b run auromnticaJiy by 
v l pw anJ user admin. For more inforrnatton, rl'fcr to th~.: ch;lpter entitled 
Adding and removing users, larer on in thts (}lllde. 

!-"or more information about the cornmnnds cxecutl·d by the re files, refer to 

the chapter emitlcd Suming U/) and shHtting dnwn the system, later on in this 
( }u id e. 

Thl' file rnta.o is upda[(:J autom:lrically wlwn Ji.~c.~ are mounted and 
lll1mount~.:d. The file ut 1lp is updated automntic:ally when userl> log in and out 
(and is used by the v1!1o command). 

Finding out about the filesystem 7 



System users and groups 

10 

\Vh~re group~ are used, it ts 11<1nnal to pcnnn orl-11:r u~t:r~ in tlw -.anw gt••llf' 
to access mon: fib; than other user~ nm in the :;zroup. Y11u mt~lll \\',till tn 
perm11 other users in the same group a~ vou w h;l\ e dtftt·rl·nt <ll u·,, r.' Id" 
fr,1m user-. nor in the same group. 

Wht·n you create a fik, it i:, gi\'en your numeric userid piu~ the cn•uptd ''' dtl 

dtrectory m whtch it was created. Thc~l' two td~ <lre ~torcd !--~ d1l' 'Y'Il'llt, .md 
suhsequent attempts to access tht· (de are ~.nnt rolled h· cnmpannc rlw "'' 1 

and Qrouptd!- uf the user attempll!)g to access the (tie wu h tht''l' ~tnrcd kk 

The usends arc also used m dccidt• who can -.end :-i).!n,tl-. ln rtllllllll l! 

h<1ckground processes using rhe k · I cllmm;md Only if tlu: LN'rtd:-. m:ll< h ' ' 

thb rcrmittcd; groupids are not considered. rot lllllfl' mfll[ll1;ltion. rl'lct ,, , 
ki'l(l). 

T here me a number of srandmd user and group nnmes whtch an.: 'hu i it ut' 111 

the syst cm. . ·· 

The system users are the owners u( system files and program!-. :-,,H11t· n.lttws 

may shaH' a common user id, and some arc not <ICtua I u~crs .tt ;Ill, hut , 
con venit·nt means for quickly pcrformi ng syst cm opt·ntt it>ns from tlw 'hl 1 '1 : 

prompt. 

• r:oot 

fully m the next ~oecrion. 

• :ync - C. a p~euJo-logtn namt· to synchrnnise the dt'l>• frnm thl' q 1 1 

rwmpt. 

• ha 1- - '" a p;,t•uJo-login name ro halt the ''"~tem !rum 1 h~.· 11 

l'romrt. 

• aaerror: i., a 'ysrcm ther undt·r whu,~_• us~.·nd ,·anuus l'flltt'"L'' tll'l d1111' 

In rcqnn CJCCl'~s w data ltlt:s, llr\·rar~.·. For t:xamplc, l11w J•rlllll't 
:oopt>uling, games mamtainmg scon: nte ... 
You ~hould not need tu log in <h tlu-. lN'r .md ynu an: 111>rmdh 
prevented from ~.luing Stl hy a '<' lwitll! pbct·~.J in I he J'<lSS\\tlfli ltt•h[ • >I 

the entry ~or daemon m the /etc/pa.sswd ttlc. 

• operaL.o1 -IS a sy~tem user whn own-. m;my 11t thl:' system ltlc-. .111d 111,1\ 

han· ~pccial access to some of 1 hem. 

You :-hou[J th11 neeJ t1.1 lug in as tht.~ user. 

Finding out about the filesystem 



Root 

• J•.-cp ts the n;~me of the owner of the fill', concl'rned wirh the UNIX-to­
UNIX wpy system. 

You do not nonnall} log m a~ uucp. ln~tt·ad t>thl·r UNIX systems callmg 
into your machine to run m.:cp wdl log m w-ing this usenJ. lmtcad of 
running the shell, a proJ!ram called ~;uc i eo •~ run instead. For more 
mformatlon, refer to the chapter SetunR up UUCP huer on in th•~ Guide 

Thl· followmg are the grour names inst,Lib.l on rhc syl'tem. You arc 
unlikely to need rn aJJ new names ro d11s I 1st. 

verv • 

• wheel - this group coma ins usl'rs whn may execute· the s u command - the 
Sy~tt:m Admmistrator should be added to 1 h 1s group. 

• daemon -this is the group name currc~ponding LO the daemon user. 

• operator- this is the group namt' corrcsronding ro the operawr user. 

• staff- this is t.he gruur mw wh1ch the majonry tlf users are plnceJ. 

root 1s the u~cr with the numeric u~t·rll.l zem. rooL ha:. all protect ion 
removed from file access, albwing read nr wntc :H.'Cl'SS to any file on the 
~ysrem. In aJdiuon, root can perform add it it,nal .tdmmistrar ive functions, 

~uc.:b a~ ~ending message~ to :.ystem pnxt:~~l'::o, ~crung the t imt:, and updating 
thl· CMOS RAM. 

Owmg to the power of this lugm nam~. 'you ~houiJ not get rn the habtt of 
logging in as ~0ot. lr is all too eas} ro tk·~troy tiles and corrupt the system. 

You should only use :::oot acce~s when ab:.olll[el} nece~:klry. For example. 
when perfonning a System Admim,tmtllll1 task su<.h il~ crcanng a new user on 
your system. 

Lrkcw1sc, the ~oot password should hL a do~el) gu;mb.l .... ccrct on sysrems 

:.hared hy several people who may want to snve important or confidential 
data which only they :.hould <lCCl'SS, as roor cm read or modify any of rh~c 
ftles regardless ot the access permisstuns. 

The commnnd prompt (which hy ddault is '$' t~1r tlu: Rnumt· Shell and % for 
the C Shell) is replaced hy a 'if f(x root n~ a warning that root access is in 
prngres~. You should never leave the mnch im· unmwndcd with 1 his prompt 
diiipbyed. 

Finding out about the filesystem 1 1 
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Set-user and set-group 
programs 

The su command 

R<1ther than loggmg m <1~ root every time you neeJ tu rcrtomn .1 ...;,,,, 111 

Admmistralil)11 task, ynu can us(' the su (short for set ll\<?1) r••JIIIJI,III• I 111 

tempurarily unpersonatc fl)O( (nr anorher u~cr) if you \\l'h T., "" '" V•Hu 

groupid mu~t be 0 (group '"'heel). (This may he the on!\ W<lY 111 J.!l'l r' ,1 

<Kccss from'' tenninal if not marked secure in the /Pcc/ltys l!h· ~···· 
later.) 

Whilst runnmg rhe St. Cl)tnmand you are still logged Ill <I~ VIlli \\l'rl', olll\1 ""' 

terminal 'bdungs' to you, and if someone runs the "'he comm;;nJ nn :mt~dH'I 

terminal your name will continue to be display1'd, but you h<lvc tlw :lll I''' "' 

the user given with the su command (or rooL if none is ;.pct:iflcJ) ·r l11' 1.111 

he confusing - ytm w tll ~ull be warned ahout tmul due to you ert, hut 11 V"H 

reply the reply may st!cm to corm: trom you, or the ot ht·r user, 01 111.1~ ~-:• 1 
confused, d\IX'.nding on the mai I er. 

The main furll'tion of the S'.l is to mvuke a :.mgk admit"'trati\'1.' ra,k, .llhl tlwn 
return back to the logged-in u~cr. Nme that the she ll pn:~cmed 111 \'<111 ~~ .1 

':-uh-shell' of your k,ggcJ-in shell, so you can drop back inw )'llHr lnJ!,j.!t'd 111 

~hell hy typing <CTR.L- D >. 

Naturally YllU will be asked for rhe pa~~word of thl· u~er you \\';1111 1n 

impersonate when you run su. 

For more information, refer m s u (1) and v.· r o (l). 

The login command 

The 1 og j n cnmmand en<'lbles YllU m switch completely w rhe '1thu ti'l..'l .. ~ 

though you h:KI logged out <md back in agatn. This is appropriate wlll'rl' r••ll 
wanr to perform a number of admmi~trative ta~b as root, or havtnJ.! dntw '"· 
to go back to normal acces~. 

For more inf11rmmion, refer to log1 n( I). 

UNIX has a featun: enabling utilities t~l be developed wnh spct:J<tl 
privileges normally a~o:>ocimed in et general way with root or anurhcr tNr, 

bur for general use in a cnmrolled f:~shton. Examples arc ps and su, wh1th 
h:we <1cccss tn files whtch the gcnemlu~er does not normally h<1ve accc~s. 

Finding out about the filesystem 



How the filesystem 
works 

The lc.nure is the ahility w m,tkc program file~ set-user and/or ~et-group. 
Program~ such a~ rhese are calkd ~et·u~aid programs. Wlulst runntng, t hcse 
programs have rhe privileges of rhe owner of the file (anJ nut rhe user 

runnmg the program). The owm·r of the file is S<Hd to he rilL' effctriw user and 
the us~·r running it is the real user. 

In ~>Ollle cases the owner of the .-.er-user file is root. Thus in the case uf s u 

the unlunited pnvileg<.~1i, on12e the password is checked, nf root can be 

depJoyeJ lO rt'!>Ct me effective and rea( user~ as required. 

Howe\'l·r other effecnve users do anse, ior example '.JL.Co t~ st•t·u~er to user 

uJCp, whtch owns the file~ wluch LOnrrol rhe uni.x-£0-umx cop} pacbge, bur it 

ts lffij:Xmant to remember that the diccrive user uucp 1s no more privileged 

th<m lltlwr users, so "Ju c p is unahk• £O access file~ whosl' permt>.stons only 
permit access by 1 he invoking user. 

In a similar fashion, bur much more rarely, program files may be ~et-group so 
that there 1s an effecti,ve groupid 111 efl~·u wh i l~t the prognm1 is run. 

You can recogni"e scr-user <md ~l·t-group when the file r~rmtss!Llns are 
displayed u~mg 1 s - 1 , rhus: 

1 root 
-rwxr- sr-x l opera lor 

16044 Jun 1 8 
23588 J t<n 6 

16 : 59 sctuserfi l e 
1986 setg t oup=i:e 

The s 111 place of the access permission ·x denotes that rh..: i>Ct-uscr or set­
group hit is set, in fourth position for set-user, and the seventh fnr ~et-group. 

The filcsystcm structure of UNIX, wirh its hiermchy of dLrectnnes, ts nnc of 
it~ key features. It is very important m keep the d1sc 1>l ructures intaCL, a~ the 
h rnel .bsumes rhar some files .tre prc,enr and correct, and 1f ccnmn ke• 
ftles an. JamagL·d the sy:;rem wtll not bom and wtll ha\·e to he completely 
rdoadeJ. 

In other cases rhe disc blocks used hy fill's may overlap with lomcquenr loss 
of Ja1a, or orher curious effl'cts may t)ccur. 

For these reasons you should be nware oi the correct procedures 1n adopt, and 
how to recover if :mything go~·s wrong. 
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How files are made up 

How files are stored 

14 

A file consists of rwn parts: 

• The actual blocks of dam of rhe file. 

• The inode, which is a block uf tnfommtion nuu,unmf! thl· 11 lu n . tl l(>tt l ~ •·I 
the blocks of the file, and the: accc~;:, p<.•nnt,~ton,, , 111 1 a · 1 , I!"" IJ\ 

mot.hficatiun and accc..~ dat<.·~ etc. 

Each inode has a corresponding inode number. Tht~ numhl't " t h.• ""'•"' 
by whteh rhe kernel refers to a file. 

A dtrectury just associate5 a list of name~ with cmrespllndmg 111ndl' ttutnht · ~ 

Given the name, rhe corresponding inode number nllow~> the kcmll tn ·" 1 ' '~'' 
the file itself. Iris common for :;everal n;-ttnes to refer to the 'anw tlll'<lt 

number and hence the same file. 

A directory is itself stored as a file contnining this informntion. Tit•· opn tl h 111 

of se<trching for a file hy specifying n p:uhn::~me, consbts nl l'X.tllti1111W. . . .. 
directories ro find the directory n;1me, and rhen looking up t'Olll''J'IIIldtnu 
inode numbers, to find the hlocks of the next level dnwn dirl'ctmy "''' tl tltt 
t<Uget file is found. 

For example, m look up the name /usr/users/ fred, rhe kernel fmt l""~ " 

at the root directory 'I', whose inode number ts com enuonall~ 2 ( nunt hn-r. P 

and I are reserved) w find the name us r. Thb has a corrcl->pnndtn)' tn•~<l•· 

number, and the inode i~ then looked at to find the bkx:ks of th~ I' t 

d1rectory, which is then scanned for the name users and so on. 

The mode has room w srore the \\·hereabouts of only the ftrSt few hh. ks 1 •I 
each file. Accordingly extra blocks arc used to remember where suh~~·qu1' tll 
blocks of the file arc held, wh1ch mean:. rhar there is an e~l:.llttllll! 

reLJuircment on disc space for larger files, and of course slower acl ~'" .1s 
these extra blocks, known as indirect blocks, are referred ro. 

Blocks on the disc wh1ch aren't actually allocated to files arc stored un tlw 
free list. In addition a free list of available tnodcs is maintained to cope w11 h 
new files. It is possible to run out of inodes before running out of disc hlocb, 
but the number of in odes allocated is usually quite generous, anJ 1 hl· 
opposite is usually the case. 
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Identifying files 

I 

• 
• 

Access permissions for 
I files 

' 
I 

I 

For idenrificarion purposes, each file has associated with it three 16-bit 
quannues: 

I • 

I 
I 

Mode - four bits o( this detcnninc the file format. The most impormnt 
two types are regular file, and directory, but in the I dev directOry are 

also encount<:rl•J block special ;111d character special files, and in variou~ 
places symbolic links, and sockets. 

Th\:' next two bil[s an· the set-user and set-group bits. 

I • Owner - thi:; I!> the numenc userid as found 10 the password file, and 
denotes 1 he own<:r of the file, and the user to be set in 1 he case of set-user 
files. 

• G roup - thi~> is the numeric groupid as fOtmd in the group fUe, and 
denotes rhe group of rhe file, anJ rhe group to ~e set in the ca~c of set­
group files. 

The next btt is the sticky bit (~>hon fur save texr image after execution). This 
is a specwl hit char can be set to increase lhc speed of execution of a 
regularly-run program, ~uch <11> a screen editor. When a command is issued, 
all the program ftles pertaining to this command are fow1d and read off rhe 
disc nnd into memory. If there is not enough memory to hold all these files 
along \\'ith mher tn~ks that may be running, the text parts of the program files 
are sequennnlly read out to a special area of the dbc called the swap area. 

For large programs thts procc-;s uf rending' in files can somettme~ mkt• a 
while (remember that files an: stored in separate blocks that may be 
scattered all over the disc). A way of circumventing this pwhlem would be to 
leave the text part~ of regularly-run programs pcrm;'lnently in Lhe swap urea 
so 1 h;tt they can he quickly read into memory when they arc needed. Thb can 

be June hy setting the sricky bit for a particular program. For more 
information refer to st. i cky(R) . 

The last nine bit:. arc in three groups of three bits, nnd give read, write and 
execute pennission for the owner (referred to as the user of the file), group 
and nthers. These hits cnn be set using the c"lmod command (as dtscusscJ in 

the chapter entitled Using UNIX, in the HISC iX User Guide). 

The current mude for a file i~ displrlyed by 1 s -1, tn the fnnn: 

-rwxr-xr-x 

Finding out about the filesystem 
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and fm directories as: 

d!"wxr-xr-x 

The hyphen indicates ahsence of permissitm. 

The x bits are replaced hy s for set·u~t·r or '>l't-group fik·~. :mJ the: tmal x h, 

a t for sticky text files, or append on I~ Jmx.tonc~. 

To change the mode of a file, you u~e the c-hmod n1mmand. Thi~ u>lllfll,t11,1 

takes a list of one or more files preccdl•,) hy instrucrion~ ah,lut wh1, l1 
permissions to add or remove, for t:l\amplc: 

chmod u+w filel 
chmod o-rw fi1e2 file3 

In the first example this would turn ,m the U!->er's (designated h~ tl) ,,.,,,, 

(designated by w) permission for r i I 0 I . In the second example 11 a· ". •tl '' 1 

users', rwr in the group, (designated hy o) read and write permis,1on h11, 

would be rurned off. 

These can be srrung mget her using commtt.,, fnr ex<tmple: 

chmod u+w-s , o-r fi1e4 

would wm on th..: write permisstnn anJ turn 1)ff the M't-II'>Cr hit tor tlw "'"~~"', 
and turn off the read permission for other u~en- on filc4. 

For more rnfunuatton, refer to chmod( 1 ). 

Ynu will probably find it easier w think ,,f m,.,Jel> as four o<..ral d1g11-., IIIIU: 

\'OU have started w undcn.tand thl·m, as rhe ncml n,,rarion b u,,.J 1'\t• n"' ~ ly 
in the reference documl·ntation. 
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Each d1gi1 Jenntc:, rhe ser of renni:,sions rhus: 

Set-user 
Set-group 
Sticky 

~000 
7000 
1 0 0 0 

Read by owner 
Write by owner 
Execute by owner 

4 0 0 
2 0 0 
1 0 0 

~ n r. n 
• • • ' 

Read by group 4 0 
Write by group 2 0 
Execute by group _ 0 

. . . 

Read by others 4 
Write by others 2 
Execute by others 1 

eh :nod (an rake mode;, in numeric form, for cxamrle, lyping: 

chmod 4755 - . ' r-1...!.ename 

\\'tlu(d 't't rhc ~er-u~c:r h1r. the reaJ, wntl and l'<CCllle [ll'rtn!:-:mm for rhe 

mvncr, anJ the read and exccU[e hit.' t~>r rhe cruur and othl·r users. Only the 
Ia~t three Jigirs nl·cd be ~pec1fied if tht• scr-user, sct-grour ctn.J suck~ b11 s a rc 
, d I t11 be :ern. Thus: 

c hmod 4755 filename 

indicates the following pcrmissiom fi1r fi Iename :b l tlll ow~: 

4 0 0 0 
4 :::: 0 

2 0 :::: 

SeHJscr 

Read by owner 

\XI ri re hy ownl'r 
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1 0 0 Ex cc ut c hy owner 
4 0 Read by group 

1 0 Execute by group 

'i Read by oth~rs 

1 Exl't ute by others 

The i>Cltings for f i 1 e name would be shown, using the J s - J command, a': 

- c,., s::: - ;-; r -x 

ln the case nf directoric~. the mode bi ts mean s lightly diffl·rcnt rhings: 

I • Read pcrmi::;sinn on a dm·uory kt~ you lt::.t the nmtent~. te thl hie .. ual 
directory names within thnt directory u~mg ls for example. But prcvmt ~ 

you from u~ing ls - - or anything whtch would tdl you anyrhtn~.: ahu1t 

the type or cuntenrs of l'<1Ch file. 

• Write pcrmtssion on a din:ctory doe~ not permit even ront tn dtrn t 1\ 
wmc to rhc hlncb of the director). \Vhat th1::. meam. is that entnc' ~...lll h~· 
<1Jdcd (ie tile~ crean.:d) nr removed (tc files deleted) from the Jir~·(t<11\' . 

However, this dncsn't ncLessarily mean that you can read or writl' ''' dw 
hie; it 1~ possibk to delete a fd~..· you ~...mnot read (howe\·cr rm tN1.dlv 
queries thiS). 

• Execute pcnntsston on a directory (wmctime~ known ,,, -.earlll 
pernussitm) mcam that ynu can u-,e tt tn n file pathnarrw tn gl't H• :r fik· 111 

that or a ~ub-llirecwry of the ~.hrect<.ll'Y· for l'X<tmpk• m thl· patlm.lllll' 
/aib/c/.J allot the dlfl:ctones , ta, a/band / a,L ~ mu't .ill h ,l\'l' 

cxccure rwm1 ission, hur /a/ b/ c/d mu~t, as appropnatl', hav1· t~:ad •ll 
write l-'ermt~ion tn .tcces.~ t hi~ file 

For example n dircctnry markeJ as: 

drwx--x--x ... d~rl 

would a llow o ther users ltl pass rhrough it to ac<.l'SS fiks and dircLIIIII\ ., 

(pos,ibly wirh \\'ider acce:,:;) 111 that dlrl·ctoq, pro" ideJ the) knt'\\ rhL' nam• '•I 

the fill-sur dm:ctory, but nlll tn list the content'>. 
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Default access 
permissions on files 

For example any of the fofl,lwing command-,, typeJ hy another user would be 
acceptable: 

cat dirl /filename 
1s - 1 dirl / dir2 /c.i::-3 
c d dirl ; c at filename 

hut 1 he following command would proJuce an ermr me:.:-.age: 

1s dirl 
dirl unreaciable 

Note that r access w a directory is not required to change directory tu it, only 
x ncces~. However once you have done so, you will n111 he nHe ro successfully 
~·xecut c an J s command without arguments. 

hx example, another user ryping 1 he fnllowing cummnnds would have ::~ccess 
d<'n ied: 

c d dirl 
1 s - 1 
. Ul t eadable 

In the discu~:-.ion of file modes we saw how in many ca-.es 1 he permisston hits 
were represenred by four octal diguo.,, for cxamplt• o.,etttng a file to mode 755 
would cau~e ls -1 todispla) the file a~ havm~modt• _,..,,xr-xr- ~; . 

Since tn<my program::. create fill',, it ts hdpful to ha' l' rhe:.e hies <:rL'ateJ with 
\tanJard pcrmtsstons. HoweYer this varies from one machme to another, and 
from one appltcation to another. 

The umask 1:> .1 field of nine btt:. pa~~cd With ewry rmce:>s that controls 
which bits in rhe last nine bits of rhe penn1s,inn requested hv the creating 
program should be lefr on. In fnct 1 he effect i:-. only to reduce rhe rermission, 
~n that if the progrnm only request~ certain hns when ir creates file:., ar mosr 
those hits will be left on. 

rur ex11mple if a program requests tlwt a file he crtatcd with moJe 66 6 
(read/writ(' pL·rmission for all users, ie -rw-nJ-rw-} nnd rhe umas~ is ::.et 
to turn off read and write permi~sion for \)thcrs' nnd write permission for 
Llthcr members of the group, rhen the (i lc will he creared wirh 640 
permission instead. 
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Dates on files 

20 

uma 3 k <lfe rhe bits (() Pe turned ()f/ in the aU .. l''>' pl'flll i:o.Sllln, 

the ah<lYe e~ample t" 02 6. Annthl'L l':\ampll· would he 

C\ l'l1l h tng except writing hy 'other'·. 

rhus thl· uma:ok 111 

02 wh1d1 J'CIIllll ~ 

Do remember rhar it the pw,Qram chl"O'l'' nor tn .. pt·cify hir,; when 11 LTC.ll<'' 

tlk· modes then pennis~ion in the u:nasic field doe~ nnt tum rhcm on Tl111, 
many prngram~ create data file~ with mode i ~ ; , whiCh ,,.,ll he ulll\'CIII'd h) 
the al,ovc .. Hrask "alut:~ to 664 and G . rc..,j'ectivd). Only the Lnmpiler' o111d 
rhe link ediwr ::.d communly crcatl' file:- wtth execute pernussion, with lll<KI•· 

7 7 7. 

Nntc that many items of UN IX ~>ot'tware will he confused hy \':dut·s of da· 
.Jrrask which a rc parttcularly n:stnctivc (t·,pccinlly i( 'owner' bm arc 1 urncd 
of() nr which permit wider access fur 'group' or 'othn' than l he owner. 

. .. 
Pur more information , refer to umas:o<(l). 

• Tht· date the (ile was Ja,t read . 
prohahly <~ftcn thi:- d.11e which i,; 
di..;playl'~l w-ing l s - l J 

A hackup llf the t'iby;;t\.'111 "Ill 
H'fV ea'i lv Lhan.~ed. l t c. m h, 

L ·~e nf rhe iile a~ a program t\.•r t'Xl'(lltlllll d<lt:S nm counr ,1, .1 lead 
opnation f~)r thi~ rurro~e . 

• The d:ne rhe file wa5 la::.t wnttt•n, or ih <..nntems mr)\.ltfled 111 .Ill\' " ,,, . 

Th1s '" rhe dare whteh ls - l dt,rl.ty,, and '"the ll1<br used. 

• Th~· date rhar ~,.,me ch,mct·:- \\'l'l'l' m.tdc l<) th~· t1k •• m,l not a-. ,Je,u d,c,l 111 

,ome ht•nb as d1l' creaunn d m· ,.( tlw (ilc. t\ chan~L' 1~ ,\ lllll,IIIt<...IllPI1 '" 

tlw file comems (thu:. ,mythmf.! wlm h afkct-. the mPdd'icatton .1:11<' "Ill 
.d-;p ,tffeCI rhis) PT 'Llnll' change~ to tlw m•••l~ . Exam1~1,.,, 11t Lhancc' lt> tlw 
mndc are addition m remnval ,,f .1 hard l111k I<• the fik ~..hangc ,,1· l111. 
Ill\ ,,k· <lr tlw nwner 

Th ~~ Jat e b displaveJ hy l ~ ' - ~c. 

The - ..,uch C<lllltmmd kb yt.lU n:sl' l ~1 ll1 hcsc d<Hl'S <111 a file. Fur examplt': 

touch psfile 
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How the filesystem is 
updated 

will rc~et .tll the abon.: dares of dw file pst 1 l e tn the current umc and 

date. Tht~> ts fim· for updat mg access or modtikatinn date~ hut b mbkading 
for the change dare which i;; abo affl·cred Cnfortunardy t u :: h ha~ nn 

oprton for adju~ung the access or modtfrcattun Jatt·s 10 a file withoul ab" 
cau . .,ing tht· ch<ln).!l' date m he updatl·tl. 

As hlocks uf n t"ile nre wmtcn, anJ rmxle~ updart·d. rhq are not wrttten 
immcJiatdy to the disc, hut are hdd in a buffer cache of memory, ro ht· 
wriucn tn the di~c later Thb nol only saves di . .,c I/0 ii onlv part ,,f a hlock j, 

wrinl:n m suct<.·~sive orerattons, bur cnahle:, read requc~rs to he ~crviced 
without r<.';Kling the di~c. if dtt· hlocb happen w he m the u1che. 

However, tt dm·s menn that the Ji::.1.. 1s nm nt·t·cssarily up-to-d:nc with the St<lt<." 
of the fikwstem, althou~h .ts the LL'ntent~ of the cache arc rumcd •Wt·r, rht· 
disc I~> updated . 

Ttl reil tht• system to hring the disc up-t•l-dau: with the umtenb tlf m ... mor,, 
rhc C<lmtnand sync i~ provrJcd. You should always run thb command if rhen: 
is any Janr:er llf accidents. For <.'xnmplc, tf someone IS wnrking nearh\ ,,.h,1 
may up~ct rhc c.:lecmcuy ~urrly, llT tf you are ahuut tn slighdy reposmnn the 
machine on a Je~k anJ cuulJ Jng a cahlc. 

To .~nve you actually hr~ving rn log in ns rool to do this, the J\'><.'ucln-u.,erid 

Sj nr· is pnl\'ided. Thi~ logrn nam~ rl·mm <.'' the need to log m fi~t to I.'Xl'Cute 
thrs comrmrnd; you can jusr type sync to ·rh~ lugin: prompt tnstcad. For morl· 

intllrmation, rekr ro s tc{8) 

When tbc SY.'>tl'l11 j., halted the disc has rn he made t:Pmplerdy ur-tn-J;lt(.' 
with rhc cont~.:nts of memory, nthemt'L part' 1\l ttle.,, md 1mm: 'l'rtOIJ'ly, 
inodc~ ami Jirccrnril'S, n1cty nor he wriut·n cnrrcctly ru d1.,c. N••nn,tllv. thl· 
l:i! .t Cl>mm.md t1k.:~ c trl· • thi~. l'> tt mduJe,.. till r :: (IHnm.m~.l in J' lrt of 
its :-hur~..lown pnl\'l',lrrn• Thl rd(m~. if het 1 t b aiW<l\'S u,..cd tl> ~hurdown rhe 
mat:hrne, no pr.~f,l.:nb lwulJ .1n~e 

Tlwre is ;!ddiliPnallv ,1 contll\Ualh-running prtllT'>S, u11le-.l upd 'il •, wh1d:1 h 

,..l,ntcd ur wh<:"n muln-user .,t~ne ~~ l'ntt·n:J. Th 1,. cnrnc-; tnru I' laY c very hall ­
tninule or '>0, and run~ s ync , thu~ Y<lU )hllu\d nm loo.~ morl' than the tN h.Jit ­
mmute'~ worth of J.-tla ,h,Hrld the ~y~tlom cra~h. 
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when.: dev/rfdfl824 refers to thl' ~l)ppy disc and i~ being used as rhe 
input file in thl! 'lhm·t• example 

For Lertmn spect;d operattons on cemun discs and 1 apes you must use the raw 
dcvtce, hccau~c rhc system 011! ioc:: l, which enal--le:. processes to interface 
ro Je\·ll:c:., is ust>d to execute the:-.e orcrauons and only use~ the raw devict·. 
An l'Xample i~ the command to fonn,tt a floppy, and rhus the t1oppy disc 
format command uses the raw device. 

For ex;1mple: 

ffd 1024 
Do yo~ really want to format Lhe disc (y/n)? y 
Commenci:-tg f Jr'Tlat of ldevlrtdf1024 

There arc other tmponanr device~ in the I clev direcrnry: 

• I dev I null - 1s thl null dcncc. Output sent m it will he harmlessly 
duown awa,, and attempt>. ro read from it will alway~ gt\'e an 1mmed1ate 
end-ot-file. 

• ldevh:ty - is mapped to whatever tcrmin;l\ the user happens rn he 

runnmg from. 

Th1s i~ u~cful 1f you have a program, or a shell script, running with output 
going to fik and it becomes nccesshry rn output a message onr o the user's 
terminal. QUllrtng I dev It L y save~ ynu from hnving to work nut wh1ch 1)ne 
of vannu), terminal device:. (/devlcorso=..e. ldevlt'"yvO, 
ldevlt._yv1 Qr a H'rminal emulator runmng undc1 the X Window 

Sysrem) i~ the correct t~·rntina l deviu·. For example: 

cat > /dev/tty 
hello 
hellc 
there 
t re r·e 

<CTRL-D> 

For information nbout the other devil.:t~-" referred 10 in the ldev directory, 

refer w the chapter t'ntirleJ Accuchin~ l>eripheral det•1ces, later on 111 rh is Guide. 
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Mounting other UNIX 
filesystems 

l.,'NIX provides facilities for aJJing to the ex1~tmg filc·~y~rem h) cn.Jhhll~ 
you lO acces.' external d1scs that also comain UNl>. fiksy~tl'JTb and m.1lm:.: 

1111!' filesysrem appear 10 become ran o{ thl' current fik;y;tt'm. Thi~ I' lnll\1 11 

as mounting dtscs. 

There are a number of tri\'ial rc:-tnctlon~ 11hllh apply, but the effeu '' '" 
make the contents of a given sub-directory bct:tlmC the cont\.'nt:; of the muunt\.·,1 
di~c. For example: 

I 

I 
/bin /dev /etc / lib /mnt . .. ... 

Existing filesystem 

I 

la /b 

talc /b/file1 

/a/c/file2 Filesystem to be mounted 

In tlu~ example, rhc J1sc to he mounted hn,, n rnur Jirect0ry, corrcspnnJmJ.! 111 
'/'on tht· cxistmg fiksystt'tn, wi1h ,uh-dlrl·t:rorie~ /a, /band /a/c anJ fih·, 
/b/ ~i lel and I a/ c I =ile2. 
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If tht~ 1s mount~J onto rhe directnry /mr l f,1r l'X<HTif'k·, rhe trc.·~ rerresennng 

1 he mounteJ ftlesy'>tern is nm1 av<1 dank a-. I mn ':.., and the file~ and 
dm:ctnm:s C<lll be referred ro ;h /Mnt ' 1, r nt /b, and l:r.nt I a/ c ~md a-, 
lmnt 'bl!i!e_ <~nJ IMntlalci~LE-2 n:srl·c.·m·dy. 

/bin /dev fete 

/mnt/a 

_j_ ... 

lmnUa/c 

/mntla'clfile2 

I 
I 

. . . 

/lib /mnt 

1 

/mnVb!file1 

Example of a mounted filesystem 

- • 0. 

/mnt/b 

1 

A disc. p<!rltllon is 'mounted' using the rnount comm:md. Tl1is takes a block 
device name (in the I dev direcwry) cmrcspnnding tn liw pari itmn, anJ a 

directory name, and connecrs the two so that future rc.+crenccs 1n the directory 
name.· correspc.1nJ to file~. un rh~: ,ltsc partition. 
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If rhe direcrory mounted uron cnnwim file~. then tht·st.: ltk' u•;tw "' '-• 
available until the filesystem i~ unmmmted. Tlw. ts dl )ne \\ ith t hl· trn n 1 

comm<tnd. However if ::1!1) fik~ or dm.•ctortc' an· op1'n tlfl tlw ;~,,,, tlu 
umount comm::~nd will not work. A dtrcuory '" open tl anynlll' h.ts ltl,t<il• 

'omc directory on tht· mounted dt~c their currt•nt Jtrccwr~. ( Notl' 1 h.tt tlwy 
nuglu have Jonc thtl' before they ~tartcJ ~ome ht~ckground pntLL'"• \\hH h \\Ill 

~till count). 

In the case of floppy discs, you can cho~l' whether to crc.Hl' ,, l JNIX 
filc!>y,tcm on them and mount them as part of the overall Jtrl·cwry "IIUlltllt', 
or create ADFS or MS-DOS structures on them. There are argutnL'I1l ~ lot ""' h 
approaches. It is certainly much easier tn acce~s individual filc1- tf .a lJNI:\ 
filc;:-.ystcm is created on them, but for reRsnns of rormbiliry, non-UNIX ltk 
structures are usually created. (NrHe that lloppit:s which are ntount:thlt 
filesystems are very rarely portable between different versions of' UN IX). 

Any level' 'of directory may he mounted urnn, including dircn<11tl's "" 
previously mounted tilesystems, hut usually n nu m her n( standard n;um·~ <Ill 
reserved in d1e root directory, such n:; I u, I mn L n' mount roi n t'>. Tlw it k 
cnnt<~ined tht::rt::in art:: invisihlc once item~ arc mounted, 'o thl''l' dtrt·rtt '"''\ 
~hould nut be used w store files. 

Fnr more infom1ation abmn mounting llnppy JI',CS as U~IX ftk'Y·'"''"'· 
refer to tht: Lh<lpter Using the jloppy cbc wtlwes. A bo, rdcr to noun+: ( ~). 
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Starting up and shutting down the system 

Introduction 

Starting up the system 

You ... hould alrcaJ; he fmmli<~r with the procedures for tummg your machine 
on ,md shutting 11 down ~.1tdy, as detailed in the Operannm Guzde. Thts 
chapter moves on from thb and explains each of 1 hese procedures in more 
dt:tail :md discus~es altemat ivc ways of bringing up the system and shutting it 
Jown. 

This ~hapter also introduce.<. the RISC tX filing :,y:.tem module, which enables 
you m configure the start up procedure and also rn perform some simple 
System AdmmtMrnllon tasks from RlSC OS prior to cmering RISC iX. 

As normally supplied, ruse iX comes up automatically whl·n SW itched on 
and reqlllres littk imervenrion, Lmlcss a fatal error occurs. The main tasks that 
are pl·rfonned Juring rhe start up procedure arc as follow:.: 

• the hoot program is executed 

• sy~rern proces~e.~ arc started 

• con:.tsrency checks arc performed on the fiksysrem 

• sysrern enrers multi-user mode 

The following !>CCllons will describe the default start up procedure for your 
system and the part played by each of the above tasks in this procedure. 

Note thar the .~tan up procedure described is the procedure that the sys1 ern 
run~ through a~ originally supplied. However, remember that your supplier 
may have altered your syslt!m so that it enter~ RISC iX via RISC OS, or 
R!SC 1X is entered and then a window environment is started automatic::llly 
Or l'Xlni periphernJ devices have been cldded and the Start ur procedure has 
been suitably chnngeJ. Some of these alternative procedures are discu~scd 

1 later on in this chapter. 
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The boot procedure 

System processes 

Checking the filesystem 

28 

The rerm 'boot' is derived from che expression 'to pull yourself up by your own 
bootstraps' and is a quite accurate description of what happen~ immcJimcly 
following power on. 

Firsdy, start up information which is resident in CMOS RAM i~ read. Thi.> 
contains various parameter settings that tell the system where to find tht: 

various f11es and dt:vices that axe to be used fur starting up RISC iX. These 
settings are not lost when mairu; power is switched off, since CMOS RAM 1s 

supported by batteries in the system unit. 

A vital pan of this information is rhe location of the boot device that contains 
the boot program which is used to load the RISC iX kernel. 

By default, the kernel is a file called I vmu nix (short for virwal me m m-y 
unix) <tnd is located in the root directory of the boot device 'vvhich abo has a 
default location (/dev/stOa - the internal hard disc). Once the kernel is 
loaded by. -the boot program, the kernel image is then executed and by 
default defines the root filesystem to be the boor device and rhe swap area 
partition 1 on the root device. 

For information about how to change the CMOS RAM parameter settings 1 h.u 
the boot program uses, refer to the section Using the RlSCiXFS module larer m 
this chapter. 

For information about how to change the batteries m the system umr. refer In 
the Operations Guicle. 

Once I vmun lx is loaded and the system has booted successfully, a sen~:.~ 111 

system processes are ::.tarted. The first and probably most important syslt111 
process that is started i~> inir. (short for inirial {mxess). init crcmes a 

simple shell and executes the commands contained in the shell soipl 
/etc/rc, which contains all the mher commands and ~ysrem prncesM'~> th;ll 
need to be executed to boot the machine. 

One of the commands contained in I etc I re that is executed hy in i 1 1' 

fsck (short for file system consistency check). This program checks nur ilw diM' 

and t:nsures that the stmctures are fully consistent, hefore rhe kemel slal'l:- 111 

access them. 
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Mult1-user mode 

If ~nmething goe~ wmng, or errors arc found 111 the J1~c structures, the system 
wdl not enter multL-uscr mode, but abort w1d1 a suttahlc error message, and 
r~·' ~·rt t~' :>ingle-u:.er mode (sec below). For mlXt' informauon, refer to 
fsck(8). 

After fsck ha-; heen completed sutLe~~tully, rh~· main 3ystcm proce.s:.es are 

'tarted up hy in i t a... indicated by me,~agc~ .tpp.:.mng on thl· screen. For 
cx,ullpk·. 1.L1cmom are ~tarred fnr electronic mad, temporary !de:. <~re 
r~.·nwveJ etc. Eventually the followina prompt IS d1:-played on the console 
terminal screen: 

RISC iX release 1.1 
9:~0arn on Man, 27 Feb 1989 on console of 11nix 
tJrtix login : 

This indic<11es 1 hat RJSC iX has been successfully booted as a stand-alone 
system and is ready to be used. At this poinr, the ,\y~>ecm is said to he in multi­
user mode. 

In mulrt-user mnde, the mam role of i r j;.: is to create c1 terminal port l)n 

whkh a u'cr may lug into <md execute commnnds and crente new shells. To 
fm .. lht.ttl' thl,.., in.a reads the file /etc/t-ys durin~ ~tart up anJ execure~ a 
pwn command for each terminal ~pecif1ed in 1 he:: file. The comm<~nd executed 
I~ U~ual!y /et::/geJ:.Cy which opc::n:- up ilnJ tnit!:tli't'' i t ~pec1fkJ terminal 
lme creating d logi::1 : prompr tor the \N:r..· . 

On ~our system, rhere are ti1ur rermin,1l port~ that can l"l.· ust·1.l. Th..- fir:;t three 
porb ha\ e a get t y invoked on them and the fnurth l'ntry 1m·okc:. X arm, the X 
-,en· er fl'f the X \VinJo\\ Sy-,tetn. TI11s hN cmrv ts m mall\' comml'nted our. 

• 
ror nwre rniom1anon ,tfx>ur "arm ,md how tt> 'l<~t r rilL X WmJm\ Sy~tem, 
ref~·r m tht· Wl.tll.m .Adju.stmg your systl'm later tm 111 rh I' Lhapter. 

In tht c •rh s1,1ge:-. nt ~tatting up, unly rhe umst>le t~·rminal IS act1vc, and the 
dr~c .trc checked out hct(>rc multt-u,er mllJe ts cnten:d At thi~ roinr, rhe 
') '' en1 '' ~a•d tn be m ~mgle-user mudl'. 

When RISC 1X i1-o fully operational, a numher ot system tasb are running, <1 

u~ i q: prumpt i~ output with lugin~ n.•ady to he .H.cq~ted nn t'ach renninal, 
and vanou~> d1sc partttions ar<.: activated. This b saiJ tt' he multi-ust'r mode. 
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You can arrange for th<: srsrem to stop m single-u-.cr mode with a ~hl'll 
prompt afrt:r the initial hoot usmg the RISC tX filing system module. 

In single·LN'r mode, noL all of thl' disc partitions arc <tvailable, and ~onll· <>I 
the program~. even if they are .watlable may comrlain that thev cannot npln 
ttlc:> which they normalh· expclt to find. l knee you should aYoiJ Joing 
normal work in 1 hts mode, nnd ltmit nett\ tttc~ to itlesystcrn ch~:cktng and 
repair ;ls well as some simple System Admini~trntion tasks. 

To come tlltl of singlc-u,.,er mtxk and enr~:r multi-user mode. t<:rmtn<llt' tlw 
~mgle-uscr shell hy prc ... ~mg <"CTRL-D> or tssue the reboot(8) ~.·omman.l 

The sysrem then nm:. Lhmugh a procedme gtvcn in the shdl '>uipt le:.•: I • · 
before mllpuuing a log in: prompt nn all tlw \'irtual terminals. 

For more mfonnatton abour bnnging your 'YStl'm up mto ~mgle-u~cr mnd•·, 
refer to the ~ection U~in)'! the RISCiXFS mudule lnrer on in this chaptl'r. 

There ts a further invocation of' reboot, cnlled fasl.boot, that vou l'an 11" 

to bring the sy~tem up qutckly without ~:hecking 1 he fik~y~tt..·m . Tht' ~~ 

normally u-,eJ to cidwr: 

• tesr ;my minor c h<lngcs you hav~ made 1 o 1 he tilcsyst em, or 

• hoot rhe machmt• qutckly after tt ha, b.:~·n correctly ,hlll du\\'n .ll·..-,,,dlllJ.: 
to thL· details gtvcn m the next st·CtlOn. 

For more mli>rmanon, rd'er m reboo:..(H) and r astboot(S). 

"ome part~ of the :.£art up prt..>n·dure are put into Sl'['<lt<lte shell 'dlJ'" ,111tf 

then invl1h·d from /clc/rc. For example, ~tan up upt•rations 'Pntltt..' ''' thl· 
mnchinc arc pur into /etc/ re .local. those relating tu m·twutk 

conununteariom tn t Pt:: I re. ne,_ an~l 1 hthl rdmtng w yd 1. )\\ pag.·s 111 

/etc/rc.yp. 

The file rc . ::.oca_ is read .1ttcr the (ilc~y~tl'tn ha~ hccn stl\tt•s,(tJII~ 

chcch·d. Therefore. you can plact• smrt up uunmand:. tn here \\'11 h•all kat • •I 
di~rupnng 1 he b.)Qt prou~dure. For more information, refer w rc(R) 

Your system is initi<llly configun·d 1n start up n:> a swndalonc w••rbt.tttull .... 
defined in the additional re hit• /eL.C/"'C. "onficJ. r:or murt• tnl•lltll.tll<>ll 

ah1tll rht, tile ;md how to ch:mg1. tt for dtffcrcnt net\\'ork cm i11umwnt,, tt'lt•r 
tn the sectt• m Ad]uscing )'(/Ill' .syscem latl·r on m 1 bt., charter. 
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Shutting down the 
system 

Shutting down into 
single-user mode 

Shutting down the 
system completely 

It 1:. particularly imponant ro remember that on any UNIX ~y8tcm you c<mnut 
~afely JUSt 'fJull rlle plu!(. This ts hecausc· the kt·mcl keep~ part.s uf the disc 
..,, n1c1 ures and 1 he files on tht· Jt~c m ffil'mllry, so a~ to san: continually 
reading and writing commonly-thcd part:, of the dtH .. 

S1mtlarly, processes wh1ch are runnmg may Lrt'iltl' tt·mporary file~. or leave 

other files m a h<llf-completed '>tatc and it n1c1y not be straightforward to 
denn up the me~"-

There are many different commands you can me 10 ~hut down the :.y~tem: 

• halLanJfas t halr. 

Each nf the above commands are d1scussed in the..· followmg ~t·cnons. 

To bring the system down imo smgle-user mode, use the shuldown command. 

For l..'xample: 

shutdown +5 

A me:-sagc..· j,. d1~playcd on the screen, warning users 1 hat the sy~tem is ahout 
t11 he..· hrought down m five minutes . 

• A. Iter the t irnt: ~recifit!d has dapseJ, the 'Y~tem wdl he hrought down into 
'mgle-uwr ll\IJdt:. Only the conwlc terminal Windll\\' will now he active. 

There art: other option8 that nm bl.· used wi[h shutdown to bring down the 

m<u.hine then 1:-nng it up by invokmg t)ne of the 1-><)ot commanJ::.. For more 
mfonnattun, rdcr to s t.·J::<ic•rm(8). 

T1) shut dnwn your local RISC iX :,ysrcm a11 cleanly n:-. possihle, use the !'la 1 .... 

command. For l..'xamplc, at rhe normal ~hell prompt lnr roo L ( Jt ), type: 

halt 

This command gently bring~ the .~ystcm down, hy firM ly wnung out a ll cached 
infmmation re~ident in memmy onto disc, :md then slopping execution of 
RI~C iX. This proct:~s ts complete when [h~: following mes~ages are 
di~playcd: 
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Selecting RISC OS from 
RISC iX 

Adjusting your system 

sync:~g disKs ... done 
~a!teci 

You are then free ro run1 the pnwcr oft. Alw<lY~ \\,11[ un til the ,thP\'L' 111\:':>·'1.:'' 

appear->, l'el~~re switching ofi the rower. Thi, ~..·n,ures that the -.y:-tL'nt h." 
c.m1plerely ~hut down <tnJ that the Ji,c::. <Ire k+t m a con't~tcnt ~rate. 

Nnre rhar rhe CMOS RA~1 ~~uing' in your machine may h<lve hcen altl·rcd M' 

rhar the machine rerum' autnmaucally to RI~C OS foil'''' ing a I"J 1 .. • 

cnmmand. See the next .,ecnon ti>r mort· dct<1ik 

There 1s a further invocation of ha:t., ~..a l k·d fas '1a1 -· thM ynu c<m lN' tn 

hring the sy~tem down less gracefully anJ wttlwut chcckmg dw hksystt•m. 

For more informarion, refer m ball~(H), tas L:haH. (8) and sync(H). 

lf your machine i~ configured to start up in RISC OS and uses the RISC tX 
fil ing system module to invoke RISC iX, then the htl lt command aut<> maticall y 

returns you hack w RISC OS. 

If yom machmc is runnmg RISC tX and ts C<1DfigureJ St1 that it sram up i111u 
RlSC iX automatically, Yl1U can hrinl.! the machme down ro RISC 0~ usin.l: 1l11.' 

c.1mmand: 

halt - RISCOS 

Tht~ cnmmand halts RISC tX ,md hnngs thl' machine duwn w Rb( l )~. 
irrl·~rl'ctivl· ut the conftguratil111 ,,f the hlx>t parameter setting~ m ( "Mt )S 
RAM. 

Frc)m RISC 0~ \nu tht·n haH· tlw ortton of hnnginl! rh\: sy;.tcm up m nwlr i· 
u~~.·r nr ,ingk·-u~er m•xk as wdl .b ht·ing ahle to ['(.'form ~nm<.· sunplc 
~y~rem aJmmistratlon ra~b. For murc mformm1un, refer r,1 l \in~ rlt,• 
UISCiXFS mudult· later un in this chapter. 

/\s a l...,yslelll Admimstr:ttor, you n1:1y wtsh to tonhgur'' p;trts of V<H II .sys1cn1 '" 
suJL your needs .md the nccJ, uf othu uwr,. This SCliH111 sh,,ws h<l\V Y<'ll l<~ll 

1nnke :ldJu~>tments, hmh in the mllurt· and ord~.·r of the ta>.ks perfnnnell dw111g 
rlw ~tart up ami shut Jown pn 1Ccdur1.·s. 
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Settmg the date 

Sett1ng the name of the 
machine 

h 1~ parucubrly importam undn RI~C 1X w haYe the J,ne 01nd tunc set 
correctly. Thh 1s lx·cause: 

• fdcs listed u~ing ... s - =. -::-. \\ill ~lhl\\' tncorn:cr modificntion timcs 

• the command make(!) usc~ the fill· modification dates to d<:lcnn1ne which 
modules need ro he rebuilt 

• if ynu nre runnmg external mnil ~y:-tL'ms which U!it' a modem atc.t~..heJ to a 
telephom-, c,tlls may he placcJ :11 1 he wrLll1g' rime' 

• htckur prt,cedurc:-. wrll nor npL'r.tre properly 

On vour RJS( 1 '< workstatton thL· ,l.ue 1s hciJ in hattef)··~'>ackeJ CMOS 
RAM, so nnce '>et n shouldn't be m·ce's<\f)' tL' correct the ,Jm: \erv nften, 
t:'\Cept when you h<1ve ro chan~e thL· hattcric., in rh~ system unit 

To TL'~L'l the d;ue, log in as rool: and use the date command, With the tunc 
<1nd date encoded in a string ut digiLs yymmddhhmm for 
ycar/nwnt h/day/hour/minute (Lom.: h 2 dtgit&). for example, 1 ypmg the 
tollmvmg cnnun.md: 

dat e 8811121034 

would sct the ume and date on thL· '-\'~tcm to 10:34 on 12th Ntl\·cmher 1988 
res pcc t1 vc I y. 

On RISC 1X system~ the time is m<lln1<1mc.:d in GMT and prugram~ whtch 
re;1d/wmc rhe 1 imc.: ~.:onven 1 hb to and (mm lucal rime. Huwe\'er, RISC OS is 
initially set tn print and enter thl· dare and time in ils loGtl form and does nm 
undcr~mnJ day I ight-saving 1 i me. 

Th ts dtscrcpancy can be par11:1 11 y 1 e~nlved h~ 'l'ttmg 1 he lLtte ttndcr R l~C 1X. 

Th~· pl'nah \' mcum:d i' rh at whl'n Y<lU ll~l' RISC OS thl· time d 1,playcd is 
CIMT rune,\\ h1d1 wtll be an hour nut durin~ thL· ~ummer. 

for nh li'L' mform;HI< m, refer m J2l ( I ). 

The IP.~IIl pwmrr that IS Jtspl:tynl h) the 'Y~tem tdlt~wing rnwer 1111, 

Jt:-.play~ a message ;d'out rhe versll\11 numh~'r of the '\llt\\'HrL' ,tnd .tls,l tht.: 
name of rl·w machirw, referred tn <ts thl· hostnamc. 
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Editing the message of 
the day 

Starting the X Window 
System 

By default, the genenc name 11n ix i~ used a~ rht.· hn>tnanw nt thl' mao.htn,•. 

You can alrcr this hosmamt. w :>tlllH:I h ing mml' mt.•anm.~tul. l') cdu in!.! 1 he 
fnllowmg !me in the file I et c I re. 

. . . 
:.f [ ${STF>.NDALOt--J~} = TI~UE ]; t.her. 

hostnar:~e "un ix " 

For cxamrle, to change me ho~tll<lme nf your machmc IO t p6, ecltt the .thnn· 

line w: 

if [ $(S'rANDALONE1 - TRI,E J; then 
hostr.ame " t.p6 " 

. .. 
To change 1he hosmame of a machitw conm·ctcd to a network, cJi1 tlw 
fnllowmg line in rhe file I et c I r c . net ro add the de!->ired hnstnarnt.· of dw 

machine: 

HOS':'Nl ... tv:S 

The next 1 ime you rcboot the machine, )'<Ill will -.c~· 1 he new h11stn.t11w 

display(.:J in the login prompt. 

When you fir:.t log in nn any of the \'irtual terminnk you arc grt.·ered wnh .t 

mc,~age that telb Y<'ll a~Jut the \'er~i'"' nf rlw 'oil\v:ne that thl· ... y,rcm '' 
ntnning. ror example: 

RISC iX re~ease , - . - made Fri Jc.or 1~ l'> : 1° : rl7 lqti' 

The re:xt nl thts me,~;ll!C rt..,,J .. •s in thl· tilt' /P .. clmotd (~Ill m fc•r m,·~'".!:•' of 
tlw-da:l'l and iso.rc<~~<-d ''\ --r ·I r e- , l..'at.:h limt.· till' >ystcm b ~t~trtt.·d up. 

U:.in!J y.tur htvourite text cdnm, you , ·,tn edit thts ftk• t(l ~lclJ 
111l~mna1 inn after the verston mfnrmatton line. Fm ex:1mplt:, tu tnform 
user~ ahnur recent changl'> )'Pll hn ve made w tht.· ~v~tl'll\. 

l'\11.1 

llf lt,., 

The X Wind<l\\ ~vstem can bl· ~l<tllnl manu.dly frtllll any ,,( tht \ ' lrtll.d 

tt:nninab, using dw t.:omm:md xinit, a~ dt.•t;lllnl in rho.• RISC i'X U\er Cuide. 
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Startmg the machtne on a 
network 

I Lowcvcr, you can also start-up 
tollnwmg a rcl--oot, by editing the 

line~ that start Xarm, the server for 

rhe X Window Sy~tem autnmatically, 
Cile I et: c It;:: y , Till:- filt> contains t~·o 

the X Windnw System. One line :-.witches 

on 1 he X ~er\'er for a colour moniwr sy,tcm .md the other swttchC"s on the X 
:-en er t~1r a monochrome monitor ~>y,.tem. 

For example: 

I 'nc.. .. mmer" cr.lj ;re-o:: -_}-,;;"- :_r . ..-...·: " ttyvi" c~.~..,., l ('(•,..· ,.~,ran-t ..... ·. ~c-:-·.;~r 

i ThE" '"ol 1A· ~nr:: •"r:E wt~?:~ L:u . ..-c:·nte"t-=d w1l- s· ... _,.,..h ")r ~ mC"l>c~,,.. -mer._ !:e!"v~= 

•-~""yvf "n .. ":!.r/t.I:t/Xll xle!"rn -L - o. s;: .~y 1r --c:n -gr 'H1t-">t:-y ~6xJ2•1-:. " neo: ....-o:-< on 
s ... ·ut~ ... .lrr·do•o~~=" / Js.r/b.r./X /X:J."·m t-A- •• 

• !t:~ t-.)l .. ~<n· 1n--; l·rc- wt-.• :;~ 1:r.c -;~me"1-:.ea '.~·· 11_ s·,., .l~.:h .. t Cl :::o l • ,· r :•: :;rrvr·r 

~ .. ':yvt ·• t J') r tt' i:i /Xl l /xte=r:- -L ,j.J.~·;play ..a~l-X:O -·p: :;rrctr,,- ~0:~24 l • " r.e- wor:'\ 0:1. 

:·.C~rc wi·1i ~w '' /us= l~l ~ct/Xl !/Xa:r·· -~1'' 

If you have a nmnochrorm: monitor, edit 1 he file tl) re..· move..· the # symb,11 from 
the tlmd line. The next time the machine is rehontcd, the X W indow System 
wd l he ~umed ur in the frame-buffer device tb ~kbd (short for frame btA.[fer 
cmd l<eyboard}. 

Alternatively, if this is all that ym1 haw changed, it il> not worth rcbooting 1 he 
m.Khine. To get in::.t to read the lel cltrys fi le ngain you can send it a 

stgnal (remember 1 hat it is process 1 ), type·: 

k i ll - HUP 1 

The X WmJow Sy:.tcm will be im·ok-eJ. For more mf,lrmation, refer w 
init (8). 

To disable tht: X Window Sy~tcm, Jlbl m~err thl' # symlx.IL back mto the I me 
that you edtted in /ec.c.. t:...-ys nnd reh,x)L rhc machtnc..· or use the kj l_ 
c~>mmand. 

Ynur sy~tem b imually set up to be used a~ a swnd-alnne machine, not 
attac..hcJ to a network. Thts cnniiguratHm l<\11 he..· altered hy changmg suitable 
ltru:~ m the..· file /eLc/ re. con fig. The lm\.'s tu he changed and their in itial 

setungs are as foUuws: 

0 0 0 

!3TANDALONF.-'l'RU8 
FCLLNETWORK~FALSE 

Y~LLOWPAGES FALSE 
0 0 0 
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The hnt:s l<l change dept·nd I.JO the type of network <:!1\'ll<lllllll'llf tll:ll \'<Ill olll' 

connectmg your ~v:>tem w. 

If you are connectmg your ~ystcm £t.J a n~·rwork th:u ntn.' Sun ~ ltll• "~'h 111\ 
NFS, edtt E: -:: 1 re. con~ ig to change the scmng~ w: 

STA:.\JDA.LONE- FALSE 
?ULLNE~WORK=TRUE 

YELLOWPAGES=FALSE 
. . . 

If your network b also runnmg yellow pages, rhe dtsrnburcd twt \\'ut~ 
darahase, change rhe settings to. 

STANDALONE PALS~ 
HiLL NE TI.VORK= TRUE 

YEL:.OVJPAGES TRU~' 

You will then have to edit othl:r fill:s on your sy~tcm that gtn.• a l 1111n 1 

prot'ile n( the other machme:, on the network. Attcr )'LlU have editl·,l tlw~t.· 
files, ro get the:: change~ to tah cttclt on your system, you will rwl·d t., 
Ctltl1l'letel) rehoot the machine. 

Refer Ill the Bihliography at the balk of tht~ GUtJc for manuab wnt.untng 
mfonnat ion alx>Ut :.cttmg your system up nn a network and nerwnrk Sy~tl'llt 
Admmtslt<1tilln pracu;.es. 
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Using the RISCIXFS 
module 

Selectmg the 
mamtenance menu 

You can perform some simple System AJmint:.U<:ttion dune~ fwm RISC OS 
usmg the RISC iX filing system module (called Lhe RISCiXFS module for 
short). In RISC OS, sol'rware modules ;lre the '>r:lndard met h,)d of addtng 
applications programs or extenstons LO the upenning system. 

The RISCtXFS module pronJes you with a sub-set nf the ~tanJarJ RISC tX 
system calls and allows you to: 

• alter the boot procedure 

• check the state of the RISC iX filing sysrem prt,)r w bol)ting- ustng f se< 

• make a new filing system- usmg mk f s 

Atl the above operations can be performed from etthcr the RISC OS 
Desktop by using rhe maintenance menu from the !RlSCiX appltcation, or 
from the RlSC OS Supervisor command 1 i ne. 

This section Jescrib<.·s the use of the RISCiXFS nwduk from the RISC OS 
Desktop. For infomtation about using the muJul..: (rom the Supervisor 
command line, refer to Reference Section A The RlSCiXFS module. which 
contains a full list of the * commands supported by the RISCtXFS module 
<md also detatls the RISC iX system calls that are supported from RISC OS. 

For more general information about RISC OS · Cllmmamb anJ modules, 
refer to the Archimedes User Guide. 

. . 

To hring up the maimenance menu, click Select (thl' left mnu~e hutwn) on the 
RISC iX tcon. This displays the RISC tX hoot dtaloguc hox: 

RISt iX boot 

Select •oK• to enter the RISC iX 
operating systeM <Note: This 

terAinates all active RISC OS tasks 
before entering RISC iX> 

OK Cancel 
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Altering the boot 
procedure 

Position the mouse pointer over the mtddle \lf the !-->tlX and clt~ok tvkn11 (tiH· 

midJk mou::.c button). The mamten<liKe menu wtll he dt-;played : 

. . . 

RISC iX boot 

Select •oK" to enter the RISC iX 
operating Maintenance 

ter~inates all Single User 
before e no RISC OS 

Device Defaults ~ 
FileSyste~ Check~~ 

OK Make FileSyste~ ~ 

The options listed in thb menu are described in lhc tollowing sccLion~>. 

As normally supplied, tht: sy~tcm boot~ up autmnat ic:~ lly in m RISC iX .md 
emers mulci-user mode when switch1.·J on. 

TI1e ta:,t two option:> in the mamtenancc menu aiiLlw yuu to change thi~ lw<•t 
procedure in two ways. Firstly, hy starting up the mm:hme in RISC <.. )S an. I 
~cconJly, booring the machine into ~ingle-uscr mode. 
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Tht! following diagram shows a schematic of rhe differem boot options 
availahlc: 

POWER ON 

I 

Sin9h User 
~no RISC OS 

Dtv&ce Oef•ulls ~ 
FihS~steo thtck <• 
"•k• f1leS~ste• ~ 

I • 

I OC I t""' 

I 
RISC iX 

(Single-user mode) 

- . -

<CTRL-D > 
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"' il611ll 

RISC iX 
(Multi-user mode) 
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Changing the default 
boot device 

Starting up the machine in RISC OS 

Tl' change rhe normal conftgurauon o( your machim: 'o rh.u 11 .,,,Ill, Ul' 111 

RISCUS instead of dirccdy entering RISClX, clu:.k :-.Lk-u <~H'I 1ltt 

'm,RISCOS' menu option, rl·mm 1 ng 1 he 'tick' alongstde the np11on. 

Tlw workstatinn willt)()W Mart ur 11'\ RISC os i'nllowin~ a power un. 

Booting from RISC OS into RlSC iX single-user mode 

To hoot RISC iX m to :.ingk-uscr mode from RISC 0:::,, hnn).! up ""' 
mamtcnancc menu a<; pre\ iousl} descnbed. Move the ptltntcr w 'Smgll' l l,lr ' 

and click Select. The RJSC tX kemel is hoot:.trappcd anJ the: '}'IL'Ill '' 

stancd up in single-user mode. 

Booting 1'\ISC iX into ~ingle-uscr mode terminates all <h. rivc RIS(. OS to~,k:. 

completely so before you L'ntcr RISC iX make surl~ th;~t thcrl· all' 1111 

RISC OS.fll~s that need LO hl'1>UVl'd, orherw·ise you willloSl' lhts Wllrk. 

Nore rhilt when the :,ystem i:. in smgle-user mode, rlw li"L'I j, J,,ggcd m ,,, 
ro~t . A.,.. tt b pussible to bring 1 he system down w ,jnglvu.,Lr nllxlc \\'llhuut 
h;l\'lllg tn g1vc the root pa.,-;worJ (as detailed abo,·c}, .m lnl['<~r£.tnl -.c~ 11111\ 

l~~uc ., r:used. This ~ecunty ••~rcct of the ~ystcm 1s J tscw·N:d in mort' det .u l 
tn the ~cction entitled Secum\' on rht• 5'\'srem, later on in thi' chapter. 

To hring the system up into multi·u~er mode from .... mgk-u .. ct 111Plk·, I'll''' 

<C'I RL-0>. 

Booting from RISC OS inw RISC iX multi-user mode 

To hnnt RISC iX into mulll-ust'r rnoJc from RISC 0~. hnng up rhe RbC 1:\ 
k-ont d1alogue box and cltck SdL'll U\'l'r the 'OK' opttun tn rhc hPx. All ;lllt\'l 

RISC' US tasb are terminnted and RISC tAL' h>ored tnto mulr1-u,cr m.x!,• 

Ry ~k·faulr, when rhe ~ystcm j, hnoteJ from RISC OS rt h'"'~'- fr,,n, thL dt'\ ' ll 
sL0(0 ,0) which com·sponds ru the intcmal ST506 hard ,Ji.,L dm·u, \IIth 
maJor nu m her 0, unit 0 and pnrt it ion 0 

This default boot device <.:an lw ch<mged from 1 he maintenance menu . 

Tn Lhangc the name o( tht' hollt device, move to the Dev1cc Ddiurl!'> ~uhrnu111 
of tht• maintenance menu and U'>tng Selec1. changL' the name of the dt·,·it:~.: th:n 
vnu \\'hh to bum RISC rX from . . 
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Runn1ng fsck 

Runn1ng mkfs 

Fnr examrle, to hoot &om a floppy disc rh;u has been initialised a~ a UNIX 
ftlesystem, change tht· device name ro fd with major number 0, unit number 0 
;md rartniun number 0, ie fciO ( 0 , 0) . 

The file~ystem consistency (.heck program, fsck, can he run from the 

ffi<ltntenenct: menu and wrll pnmanly he used: 

• a~ a rreliminary check on the :.tare of a newly ini[lalised filesystem, or 

• a~ <1 Jmgnosttc tool, ifRISC iX farb to hot)! Mu.:ccs~tullv . 
• 

To run fsck, chck Select on FileSystem Check from 1he maintenance menu. A 
Cibystcrn check will be done, by default, nn thc rntema l hard disc device 
(!dcvlstOa). 

Tn change the name of the device, move to rhe rilcSystem C heck submenu of 
the maintenance menu and change 1 he name of 1 he device that you wbh to run 
f s c k un. For example, ro run f s ck on a floppy dis<.: that has been initialised 
as a UNIX filesystem, change the device name w I dev I fdfl 02 4. 

For full documentation on the f sck program, rcft•r to the manual page for 
fsck(8). 

A ne\\ UNIX filcsysrem can be constntcteJ nn a named device, using rr.k f s 
frllll1 the mamtcnance menu. . . . 

To run :nk f s. click Select on Make hleSy,tem from tlw marnrenancc menu. A 

ne'' ftlcsystern will be construcred, by Jctaulr, on the dcvtce ( t dev I st Ob). 

T~t <.:han!!e th1.· name of rhe Je,·rce. 1111)\ e 111 tlw Mak1.· f7ill'Sv~tem ~ubmcnu of . . 
the mamtcnance menu and change 1 hc namc of dw d1.'\'1C1.' that you wtsh w run 
mi< f s on. 

For ~;xample, w run ll'.k.t s on <1 floppy dt~l. rhm ha-; hc1.•n hlrmattcd usmg the 
cnmnmnd t f d 1 0 2 4. change the command ru: 

mkfs /dev/fdtl024 1600 10 2 4096 102~ 

Flll full documenratinn on the mkt~' program, rl'kr w tht• numual page for 
mk f .s ( R). 
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Security on the system 

Enabling secureboot 

Once the filesystem has been mitiali~ed, it cnn he mounted as a RISC •X 
filcsystem usmg *FMount under Rl~C OS. ror more infonnation abuut thi> 
nnnmand and other * commands supported h~ the RISCiXFS moduk, rdi:-r 
to Reference Section A- The RISCzXFS module, nt the back of thi:. Guide. 

The dt~c '-an also be mounted from RISC tX h) u~tng rhe mou.:o( command 

For more information refer ro the chapter l 'smR the flopp"'\' disc ucilittes, laH~r on 
in this gutdc. 

To prevem mischievous u~er~ from u:,mg d1l' RISCiXFS module ro hring up 
the system in ~ingle-user rnoJc and wn:akmg untold havoc on the system, you 
can load Lhe module securebu(.)t.. 

With secureboot loaded, 1 he ~y~tl'lll will automatically boot into RISC iX 

in multi-user mode, compktdy by-passing the RISCiXFS module and all the 
features that' it supports. 

To re-con figure your machine so that it use~ secure boot instead '1l 
RISCtXrS, bring tbe machine down tll RISC OS by [)'ping: 

halt -RISCOS 

In RISC OS Supervisor mode, renallll' tlw origmal ! Boor file [hat k1aJ~ dw 
RlSCiXFS module to some mher naml' (say RFSBoot) and rename SB&1ot 1o 
~ &xn: 

*rename $ .! Boot $.RFSBoot 
*rename $.SBBoot $.!Boot 

Then type the following con figure command~..: 

*Configure RMAsize 20 
*Configure boot 
*Configure dir 
*Configure drive 4 
*dir : 4 .$ 
*opt 4 2 

Press <CTRL-BREP..K> 10 reg1s1er th<: chanJ,{<:s in CMOS RAM. The maLillltt' 

should display 1 he following prompt: 
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Disabling secureboot 

**I> !BooL (For secure ~ISC iX bootstrappjng) 
~*rffiload Secureboot 

Once 1 he module i~ loaded, the <>y.,rcm will rhcn <1UIOill<llteally bL)()t up mro 
RISC iX in mulrt-lN'r mLxlc. 

from now nn, whene\'Cr the machine i~ s\\ltLh1:d on ,,r rehno1ed it w1ll alwa\'s 
1:-ont ur 111111 RISC iX in multi-u:>er mLxle, prov1dmg nf t:our:.e that no system 
error llCCllfs during the btl\lting procedure:. 

All commands th<11 prc\'iou:,ly brought the machmc tn RISC OS (tor example 
hult -E:.sros) will ha,·e no effecr and will just caw;e 1hc m.t<..hinc to be re­
h, loted. 

To diNJbk sec,_;reboot, rcbOLlt the m:~chim• and prc~~ <i::SC> when the 
sc<.:ureooot module b being loaded, as indtcatcd by rht: Jisplny hduw: 

A • 1 > ! Boot (for secure RISC iX bcotstri.tpping) 
••rrnload SectJreboot <ESC> 

Rename thL Bonr files hack w their onginr!l natnl':>: 

*rename $.!Boot $.SBBoot 
*rename $.RFSBoot $.!Boot 

. . . 
Pre's <CTRL-3R.:.AK> ll• regi)tcr the changes Ill CMOS Rt\M. T h<: machme 
-.houkl now lo<1d dw RISCi.XFS m<xlule a~ l><:lon.·. 
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Common problems 

1f you want to check out a filesysrem that has been created on a f1oppy disc 
( whtt h does not ha Ye to be done in single-u~cr mode if the disc is not 

mounted), type: 

fsck /dev/rfd£1024 

where /dev/ r::a=102~ ts rhe block devtce that refer~ to the floppy disc on 

which f sck is to he run. 

ln mo>.t ca~cs you should repl} 
checkmg the filesystem. You 

y ro any quesnvn whtch fsck as'-.11 when 1l ts 

can use fsck wtth the argument ' ' -y to 

autom;H ically amwer 'yes' to all questions. For example: 

fsck -y /dev/rfd£1024 

If thl~rc are a very large number of errors, or fsck gives up altogether, the 
filesystcm is very badly damaged and you arc hest Cldviscd Lo recover 1he 
system completely from b<1ckup media. For i11formacion on how to Jo this, 
refer to the t.:hapter entitled Backing up the filesysrem, lat er on in this Guide. 

If any file names arc displayed in the course of the opnntion of fsck, you 
should notl' down their n<1mes and ensure as soon a., the .. ystem is running 
agam that they are intact, reloading from hacL.up medin if necessary. 

Now and agam fsck will find a tile that does nl)t have a directory referring 

to it. In thili case tr wtll say something like:· · · 

UNREF FILE :=:234 S~ZE=3921 USER abed 
RECONNECT? 

You ~hould normally agree w thi~ hy typing y. When the system is running 
agatn, )'llll should look in rhe speual direcrorv I lost f foul"'d into which such 
orphaned file~ are placed. The file will be given :1 name in this directory 
whtch t8 et string of digits hascJ Lm rhe tn<Klc number displayed in the 
message Ji~played hy fsck. ln the above example, the file would be given 

the nam~.·1234. 

You should periodically check the content~ of the lost~ found directory on 
yllllr filesystcm. Any file found should he recov~.·red hack to its rightful place 
in the filesystcm if i1 is still required. 

for more mfonnalion. refer 10 fsck(8). 
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Finding and removing 
large files 

A handy method of finding brgc filcs ~~ tu u~e the.: i nd cnmnumJ wtrh a 
couple of optiom w refer to ;,pcnhc t la.,~c' Llr ''~t·~ of hk·,. for l'Xmnplc: 

find/. -size +100 -print 

This command will dt:;play the namt>s nt 011l the fde~ in the filesv;,tem th;H 

are greater than 100 hlocb. You can tht>n decide wh1ch of these file' \'ou wt'h 
to delete 

The above command can be further rdincd :-ll that it Lmly Ji~play::. large fill'' 
rhar ha,•e nor been used for a ~pecifieJ numl-er of days. Fllr example: 

find/. -atime +14 -size +100 -print 

The abllvc command will dt5play the nttllll~~ of a 11 the I i les in 1 he filesyt.tem 
that arc greater than 100 blocks in ~iZl' and lww not hcen ;KcesseJ in th1.· lnst 
14 days. 

To display files which havt·n 't hl'l'll modi (il'J, nu h~.:r than haven't ht•en 
cu.:ces~cd in the above example, u~.e l i nd with the -ml. i:ne nptinn. Fot 

example: 

find/ . -mtime +14 -size +100 - print 

Thb command will di!'play the name-. of nil rhe ftle~> tn rhe filesJNem rha1 
arc greater than 100 hlocb in si::e and v.htLh hnve nor been 1mxhfieJ m th~.· 

la~t 14 day~. 

Note 1 hat the llsr of files that ~nu receive fmm each nf the alxwe example:­
will also mclude program file~. such ;~<; rhose Lhar ltn m bin. Runnmg the:-t· 
program~ doe;, not affect 1 heir access or moJify times ~o rhey will l·w 
mcluded in ~uch a list. Therefore. i1 i<. more useful 1f you use rhe ahow 
commands to search ~pecific dm:cwric~ uf your i'ik·w.,tcm. 

ror example, if rhe machine 1s left switchl·~.l lln mo~t ot the time, rhc It ·m 

directory th<lt ~~ usually cleared out Junng the SIML up procedure, may net\l 
to he deleted occassionally. Other tempomry direcrnries (!usr/tmp) can 
also be checked. 

Thcrcfi1re, you could further reCine your £ ind com1nnnd to search the~t· 

directories only and also add another O['l ion tn delete any such files fuund. 
For example: 

find /tmp /usr/tmp -ctime +2 -exec rm -rf {} \; 
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Filesystem 
maintenance scripts 

This commnnJ will delete all the files and sub-directories found m /tmp or 

/usr/tmp thnt. h;:~vc have not been changed in the last two days. The -ctime 
option checks whether the t'ilc has heen changed, where changed mcam that 
either thl' contents of the file or some attribute of tht• file ha~ been clumgcJ in 
the last two days. 

The - r f option to rrn ensure~ that suh-dtrccrones arc removed also, anJ no 
messages arc output concerning files. 

This type of command could he insnred m your c ron lab file and run every 
day at I. 1 Oam every morning. For l!xample: 

If you want to perform more than one task when you 'clean' the dtsc tt is 
better to put the tasks m he executed in a shell tiCrtpt and arrange (or cron 
ro execute th<'lt, rather than have a large cronmb file for cron to rt'peatedly 
search through. For example: 

~o l * * • /etc/clean-disc 

In this ca~c the commands would be placed in a (fXlUrne) shell scnpt called 
I e:.c/ clean-di se. 

ftJr more intonnarinn, refer ro c ron(8). 

. . .. . 

To help you to keep your system healthy, there are t hrcc script!> on your 
system in the dtrecrory /usr/adm called daily, weeKly and mont:hly. 
These 'housekecpmg' scripts remove all unwanted files on your disc, check rhe 
state of the (ilcsystem and can lw altered quite easily to suit thoe ~pecific 
requirements of )'l\ttr sysrem. 

You should nm the above ~cripts manually at the end of each day, week or 
month. Mnre fil\'ourably, providtng you keep your machine on all the ume, 
you can run t ])l'~t' files at !>et times durmg the mght by placing an entry for 
each of them in the crontab file on your system. 

The next few sections describes whnt each shell script does by examm tng each 
major part of the script. By unJcr:.tanding what the ~cripts do, you shou ld then 
be able to mndtfy them accordingly to suit the speetfic requirements of your 
system. 
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52 

The first part of the do i] y ;,Cript run-. six dllft.rt·m 1 I'' I , , ''''''1.11111 th 11 

search for and remove scratch and Junk files found m LIH (d~·,y~ l< ' llt . 

The first find searches in /llr:p and delete~ ;1ll the fill-, h>lllhl 111 "''' th '' 
have not been acces:,ed in the pa::.t tluct· day~: 

t · r.c , -:rr:p . 
• 

• 

The second find searches m 1 ::mp for d1rcctone~. otfwr th.m .1 1 t 1 1 t lt 

directory, that have not been modified in the last Jay and Jdctc~ dwm . 

- :11._ i me" 1- I 

The third find searches in /usr/tmp for any files, uther than IJI~ .. , l111111d 11• 

a lost+found directory, that have nm heen moditied in the Ia~1 'l'\llt d.•\ ~ 

and dele.t es 1 hem: 

-na~r~e • ' -!J::tltli:"' ... <J~l· .:..o.Hid \ 
-m~ i me -1 -r..ovt'lc rm -t ; ·• \; 

The fourth find searches in /usr /t mp for any directnrie~, Ptlwr dtotll ,, 
] ost-found directory, that have no1 ht'en modified in tlw lasr d ·~ ' '"'I 
deletes them: 

cd /n:;r;tmp; f:r.ci - r:nme _ ! -nli:."'e 1 "l'lt. .. f )t,:~id ·1 ~'f('" o \ 

-mt_mt --1 --=x>:'"<.: rmd_r: I' \; 

The fifth find searches m /usr 'preserve k1r any file~ that h.l\ l' '"'' hl'~'ll 
modified in the last seven Jays and dderes anv such ftlc~ found: 

-~!lf'r~ •7 

The sixth find searches through the enme irlesy:.tem, agnonn~ NF~ nH>Illlll'd 
direcwrie:<, looking for rhe following types of (i les: 

r #, , * 

• i+ * 

a . out 

all files begmning with a'#' or"', '. Thts ts a standard 

naming convention useJ eo denote temporary fill's. 

all file::. beginning'. 11'. Thb is mwthcr naming 

convention rhal is useJ In Jenote lemporary files. 

all files namceJ a . ou L. Th1s is the ddault name grven 

to output files produced from C program~. 
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.::o r e all files named core. Thts b the default name given w 
core image files. 

•. CKP all files cndmg in'. CKP'. This is the name given to 
temporary checkpotm files cre;1teJ hy ~ome editor; . 

. e:nacs • 0-91 ' all filc.s 1:-cginning '. emacs ' followed hy a numher 

benveen 0 and 9 and then an" ~t nng of characters. Thts is 
the name gi\·en m 1emrxx<1ry cheLkpomt ftlc!) created by 
emacs. 

Any of the af--ovc files found that have not heen acces,eJ m the last three 
day1- are JdetcJ, using the command, rrr - i. . ror cxnmple: 

L. 1:n / - f r.': yp(J rr .; - pn.u:c -o \ c -rta :_/?' lt 1 ] '"' -o -:1.1 ntt-: '.M"'' -n - nar.P n .o11t - c 
- r.d:H~ cr~1 rt:! -r_. - came , :* . •. 'KF-' 0 - r ·1m(l I. OIT'U CS I :J -9 1 A, \ ) 

- .. - ar >:n<· 1 3 -cx~c rm -r 1 1 \ ; 

The next part of the script, runs the commnnd: 

msgs -c 

This command removes all system messages contained in the file /usr/msgs 
that are more than 21 days old. For more inform;nion, refer tl) msgs( l ). 

If vou have w~tem accounting set up on your machine, the next part of the 
shell 'cript can be used. It is inttially commented out on your ~ystem by the 
' lr' ~rmhol Clt the start of each line: 

~ echo "" 
~echc "Purg i ng accou:nLir:g ~ecords :" 

!t/et:::/sa - s > /dev/null 

I( ynu remm·c the hash ::-yml:-ols from each lmc, the cnmmanJ S<l will be 
invnh·,l, whit:h wtll tiJy up the accounting file-; nmt.Jitwd in I u s r I a<im. For 

1\lPn.: tnk1rmation, refer ro sa(8). 

Tlw rwxt r<~rt of the :,cript runs c alencta r fnr :1ll usl'rs un the s]·~tem that 

h <IVl' a tile nameJ c a l enda r in their hnmc din:uory: 

ec l1 o "" 
echo "RJr ·n i n o calendar:" 

~ 

ca l ~ndar -
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.. 

The calendar file contains a list nf commands that .trl' to he run . 11 l' "•'ill 
times in a ~imilar manner 10 cntnl'' in thl: cro:Jt dl• ldl' ]·,, ""'" 

information. refer ro calendar( 1 ). 

The next parr of the daily script checb w ~<.'l' it the ''"'ll'ttl '' 1"~-t~"ll' 
Jebugging messages in rhe file 1-lsrl.:;,ooul debt.:gg.:.r.g a~ dl'll'llllllh'•' "' 

the following line in rhe system configurat ion file I<:-: c I sy s 1 oq . c >1 1: 

1t;- . deoug 

This is initially commented 
ha::.h wmbol from the line • 
me~sagcs issued by rhe 

Ius r I spool I ciebt.:ggir.g. 

/usr/spool/deb~gging 

out, hur dehugging can ht• :.tartcd h~ n·n1n\ ,,,,! tlu• 

and rt:!boot ing the machmc. All :-.y~ll'lll dt·hug~"' !.l 
kernel will then be logged 111 t],. Jtl,• 

If ~>ystern debugging is running, 1 hen thl' tk•hugging message:-. I or dtl ,l,,y .11•' 

mnveJ to .the file /us r /spool/debuqqi nq . old anJ n new dehugg1np, lilt 
is cr<.:at(.·d: 

if l 

c· 
.o..l 

lus=lspool /debugglng ]; Ltler1 

ec'1o "" 
ec!"lo " Rotati:~g debuqqing log" 
mv /usr I s~oo l/ ciebuqginq /usr I spool/ debugq i nr; . .1 l 

cp ldevl:1u!l lusrlspoclldebugging 

Therefore. the dehuggmg message;. f(x )'llUr sy~tem are kept l~1r nnh ••Ill' d.t~ 
bdore they are removed. Tht.· dehugging me~sages are thu~ rotatl'd o\t'r ,, "'" 
day cycle. For more infonnat•on, rekr to syslogd(8). 

The next part of the script perfonn-. a ~c\'cn-Jay rot;,t inn of 1 he mad <.~'SIL'''' 
log file lt;.sr/spcollmque~.:e/syslog. Agnin. thi:-. may or m:t\ ""' h1• 
running depending on the sett ing of the ldlm\ing lin1.· m dw H~ll'tn 
configuration file /etc/syslog . cont: 

rr.ail .debug /usr/spooJ/r.lebuqqing 

This is initially se1 to be running on your system. For more inlmmutum, 11'11t 
ro sys l ogd(8). The (ilc syslog in lusrlspoo lmqucue record~ :ill 11 1:•!1 

messages Lhat passeJ through the system. 
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By s;Jving tb.:~c files each day an accurate n:cord I' avatlahle nf nil the mail 
me-.sagc.~ that have pas~ed through the system in tht· b~t ~e,·en Jays. Th1.s LS 

\'t'l)' u,l'ful for deh11ggmg purpo.;e,. when 1 ht•rt• art• pmhlem:> with the ma. il 
~y~tcm: 

ec-no "" 
echo ''Rotating wail syslog :'' 
cd /usr/spoo_/rnqucue 
rm syslog.7 
rr-v syslog.6 
mv syslog.~ 
mv syslog .4 

1 -~ mv sys og.,., 
rnv syslog.2 
rnv syslog.l 
mv sys1oq.O 
mv sysloq 
cp /dev /rmll 
chmod 644 
k i l l -1 'eat 

sysloq . 7 
zyslog . 6 
syslog.S 
syslog.4 
syslog .. '· 
syslog.2 
syslog . J 

syslog.O 
:?ys~og 

syslO<:J 
/Pt.c/syslog.pid' 

The next parr of the daily 
/usr/lib/uucp/clean .da~ly that 

scnpt runs the shell script 
rotates the UUCP log flies m a 

sirndar fashton ''' the mail system log fiks, keeping thcm fur a -;even-Jay 
!'l'fioJ l:>eft1re deleting them. This "ill unlr he relevant 1t tJUCP is running 
11n yt>ur system: 

~cho "" 
echo "Cle.s.nH~-J up Ul.JCP:" 

S..J uucp <.< ".<F' 

· /Jsr/:lb/Jccp/c!ear.da~ly 
EOF 

Tht• next pan ut tht• script run~ f sck wid1 1 ht: -'l opttnn tn prt:..,ent it from 

wrinng 10 dw fiksyHcm, in rhe t·wnt L)f an error ht•ing found: 

echo "" 
r~dw "Check i nq filesysLcm~.:" 
syr.c 
/r.:t C" I is c :< -n 
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The weekly script 

56 

The final three parts of the script run a :,et of command~ '" ~~~~~w du ''•'" .. r 
the system. 

The command df is run to show disc usage. Followl·d hy tiH <11111111 11 od 111 1 

to show the act ivity of the mail daemon and finally the uunm ulll uu , q tlo '' 
will give a quick snapshot of the acti\'tty of the uucr ")''llll1 11 ,, ·~ 1111111111' 

on your system: 

echo "Checking subsystem status: " 
"" echo 

echo 
df 

"disks :" 

echo "" 
echo ''mai 1 : " 
mailq 

. ' . 
echo "" 
echo "uucp :" 
uusnap 

The first part of the weekly shell ~cript searches through .tll tlu• 11 • 1 

directories on the system in Ius r Ius er s for all the ' . ,~' 11 J.., t h,u "• 
generated by the C compiler, cc. If any of the:.e ftles have not hn•11 •'•l en• d 
for more than 21 days, they are removed: 

• Com...,..~r.t :::t.t tt.e :text :.t-ree li:1es .a.!: ycu aor.- '~Wilrt ) ... t ... r .o t~lc P• 1 
P ... t.o .. •• 

ecl:o "l{emcv _r:<;~ ~lci . o f _ its:" 

(_r.ti tu~r ' _ssers - na:r.e ' ... o' -ati:t~ +2: -J.·tint. -a -~x~~ tm -1 • • ': 

As indicated by the comment included ahow the c.:omm<md, if Y• 111 ,1 .. '" 11 Wl h 
to remove these files comment out the command c.:umpktdy. hy lllM't 1111~· 'N' 
symbols at the beginning of each line. 

The next part of the .script performs a fLlur-wcckly rot:t1Hll1 nl 1111' '}~ll' l ll 
messages file /usr/adm/rnessages. Th1::. may or may n"t IR """"''P 
depending o n the serring of the following line in the sy~rcm l'111lllgt 11 1lllilll liJ, 
/etc/sys log.conf: 

ke ~ t •• debL.g; :laemoc, ct J _t. :"10L lee: " . e.:. t: nhlll. c r i.l 
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The monthly script 

This is inil ially set to be running on your sys1em. For more information, refer 
to syslogci(8). The file messages m /usr/adm recorJs all the messages 
that are i~sued by rhe system including error mcs~ages, reboot commands etc. 
By saving these files e,·ery week for four wceb an accurate record is 
available of aU the system message~ that were generated by the system m the 
last four weeks: 

echo "" 
echo " Rotating 
cd /ctsr/adm 

messaoes ·" J • 

rm -f messages . 3 
mv messages . 2 messages . 3 
mv messages . ! Messages.2 
mv mcssages . O messages. l 
mv messages messages.O 
cp /dev/null messages 
chmod 6 44 messages 
kill -1 ' cat /etc/syslog.pid ' 
cd I 

The final part of the script, rebuilds rhe find d:-u fl hasc using 1 he shell script 

updatedb in /usr /lib/ .=-ind. This reRds in all the pathnames in the 
filcsys1em, ignoring NFS mounred directories, and store!> all these pathnarncs 
in a J;~wbasc file named .=ind.codes m the direc1ory /usr/lib/find. 
For more information, refer ro f i nd(l ): · · · 

echo "" 
echo '' Rebuilding find database :'' 
su nobody << EOF 2> /dev/nu!l 

~o~ .. . 
~ . 

/usr/lib/find/updatedb 

The mor tbly scrip1 firstly checks to see if your sy~ 1em •·" running login 
accounting. hy checking for the existence of 1hc I de /usr I acJn 'wtmp: 

if l -f /usr/aam/wtmp ] ; :.i1en 

If this file exists, then the scripr runs the command dC wi1h a ::;ort ortion to 
give a neat summAry of the use of 1 he machine hy each user: 
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Running the scripts using 
cron 

Reading the mail 
messages produced by 
the scripts 

echo "" 
echo ":loing logi;) accour.t.i~g:" 
/eLc/ac -p 1 sort -r.L +1 

1-nr more mformauon, refer ro ac(8). 

The final part of the 
1 LS r I aan/wtir.p file: 

. 
scnpr performs a 

echo " Rotati:~g ~ltirp file :" 
cd h.1sr:/ad:n 
:nv wtmp . 0 w:::mp. l 
mv .,d·. mp '"r::.mp. 0 
cp /dev/null wtmp 

rhre~-m1 1111 hh 
• 

I PI. If 11111 I If I I 11 

The crontab file locan:d in /usr/lib/crontab 1H1 your ~y~tt•rn .tlrt .1111 
contai ns en'ti'ies for the 'housekeeping' scriprs ju:.t Jcscribed: 

J 

H I".U:l t }: (.~ l'i-l:y s~r~p- at 1 a:- every d:iy 

• 
0 l • • ' !::JOL /L~n/;;L I J~r/adlll/:.luly 2 >&I I m,-i .l- J. Ot. ' 

• 
Jj FC'l -~(' wee;: y ~cr1p:. .. - 2•-, ~n S,t IT i.'ly 

toe:. 

• 
• R~n _t~ -~r.l~-1 3~Lif: u: !~-on ~tt _lrs_ c! L~~ me ·t 

~,Jtr• 

As indicated 1:-y the commem~ in thl• crontab file. the daily '(rtpt is r11n .11 

01.00 am en·ry da). rhe '"'F"'kly script il'> run <11 02.00 am every ~.trurJa; .md 
th~ monl.r.ly 'LriJ'I i rn11 .ll ... 11.00 amLm the hn-1 of e\·~ry month. 

In ;-~[[ cases, any error messages produced are reJire~t~:J to stand,w.J ••lliJ'111 

(2 > 1) and then allthit. informilt111n 1s ~cnt ns ,11ll<1rl me~sage tn reo•. 

At any tlme you can check what 'housekct'f11!1g' ha1- recently hccn dnnc "" 
your system by ryping: 

mail 
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You w.tl ~ee the following types of messages dbpl<tycJ, 
intcr~rcrscJ with other messages that have heen ~cm to you: 

u 1 roo: SaL Y_'i r e (I::. : C3 '.B/.319 .. , lly = t.;.!l o1:t pur •• 
•• 2 .l()l.) .. ~);J t t-.!a L :a 02: ~; I / /3 ·~, ~ .. ·,.•t••" k 1 y IU'1 ::n ... L ~ t..: l " ,, 
• ' t .... M. L H11~1 11<J ' 1 ~l 01:0: 4S / 1 Jv • " .kiJ : y }"' _JI") Oil t (..lul" y ) 

~ , •• H.' L fvlon fvla ;. ,.3 Col :02: ~15/1 30•-! 11 dd.l ... y n1n o·r: nul " 
lJ ;, ""•Ol '1' Je I~ a r 21 01:02 4~/ 1](.(1 "d,'i-ly rur: Ol l(!J :~t: 11 

u f: rtH,t \\'~d ~-1:i r 2? "I · 0' . . - 4e/:3C9 "cld l y !LH ~;utpn-" 

u ~ 
I tco: Tr·.u ~:l r 11 ~l : G2 ~8/! .o J "a11i1y tL.H :: Ltpnt- '' 

;) ; roe~ ~rl ~-! 1 r 2~ <J: : ~2 !A/!3J:J " rJa i ly ru'l -Jt: lpt_l" 

1 re..: t. : ::tt f.f:tr LO 0 ::33 ~3/1 70 l ,. J:ai .... y r .til outr..:.L" 
~ 

~ 
-~ • ot !.itt Hct!" ~~ 02 : 3~ 17 "f 1 "••eek.-y C.J:l 0~)-_ f:"G t" 

lt "' gooJ practice Lo reaJ thC!>c me:->sagc at the scan of each day, Jtrst to check 
that no senous errors wen: produced by any of rhe commands cxecured in rhe 
scripti>. If no l'rrurs were produced, then yt)U an; free to delele the messages . 

• 
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Using tar 

Archiving files using tar 

62 

':ar (~hnrt for w[>e arcllit•er) i;, th~ program mmt often u:>cd h >r ... opvim~ 

softu·an..- and data fn nn nne UNIX sv~tcm t<.l annthl'r. It pr<~ducl'" 1111L' latgl' 
file our of several fd~s. but the intern;,~) header' ~cparaung t'a<..h of du 
consntlll'nl files art• <.:omposed nf text ,trim:-. m <l ~tanJ,,rd (, >111111. Tlw~1 
header~ arl· usually m~t·n~tuve to hyt~:-urdenng, W\lrd ~i:e> or .tliwum·m t>l 
the machine on wbtth 2 r IS flll), rhcrl'forc, 1r rtrchive'> :lTC ~.lid tP j,l' 

'portable', anJ \ersion~ ,,fit are often .1v:ulahle on n•m-L I NIX systt·m, .dso. 

Whtlst t -:~. file:, may he P•'rt<lblt·, any binarv fik,., which tar ._·.,pu.>., .Kr•" 
will nnt be, and rnus ;m:hives of hinary files should nnly be ll1ill.k where thl 

(iles arc CLI he rec.wcrcd onto a similar machmc. 

T o archi\'C filt~" onro a floppy disc u~mg tar, firsrl~ make sun: th;'lt Yl'll art• in 

me console tcrrmnal \\ mJow SO t har )'l'U can see tin)' error mL':>'>,tgc~ t h~H lll.l~ 
be dtsplr1yed durmg the ~rchivmg process. . . 

Befi)rt: u~in..: ~a r, you need to fortn;'lt the t1oppy Ji~c you are gum..: to u~l'. 

Tht~ ts dont: usmo rhc command :':fd(~). Insert thl· di~c in tht· dt~c Jrin· an.! ... 
type: 

ffd 

t fd (:.h1•rt (or format j11{>/>~ thsc) l~>nnats the di~c hr Jefaulr in tht· ,.tand.Jr,l 
ADFS-'it) k D f~)mlat which stnre:> approximate!~ ~OOK of d,lt;'l. Tht· dcvtn· 
name rh m curre~pond~ (\ 1 l hts ti.muat is llisplnyt'd during formatting. rol 

example: 

Co~~enc1ng fo~maL of /dev/rtctf:C24 
Co~mencinq read check 
f'ormat COMpleted sa~is factorily 

Once fnrm<ltteJ, you can create an archive of 
lloppy Jbt For example, tP writl' the contenrs 

di ~2 m flurr' disc m r .:~ r format, tvpl'. 

tar cvf /dev/rfd£1024 dirl dir2 

mw h le in thl· ~vst em •mtP . . 
of the direcwrk~ d 1 r.:. an, I 

The c opt inn dt·notl'' that CID archtvc i~ rn he created, the v opt ton tells t d r h' 

gi\'e a \ 't•rhose account ,,( it\ alttvtti~?s .md the f option denntl'S 1 he namc of 

the de\"LCl' onto which tht• archl\·e I~ to re made. 
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Us ing cpio 

I 

It is most important not to use 'absolute' parh names (ic file pal hnames 
stnning with '/'), as this will create rhe corresponding pnthnames on the mrget 

sysl cm to which 1 he file:, arc copied, without giving you any opportunity m 
dt vcn the files el~ewhl·re. 

P:-11hnamcs should eirher be the contents of the currenl directory, as denoted 
hy '.',or a subdirecmry and/or files within the current directory. 

Al:-o, pathnamc~ should nut be longer th<m 100 character:> (the m;lximum 
allowed for tn rhe header). omd the directory from or to which files arc 
copied should not have a pathname longer tlum 50 characters owing 10 <l bug 
in mnny versions t1f tar. 

To lisr files you have archived, type: 

t ar t vf / dev/ rfd£1024 

To recover rhe files in a tar archive onto ::mother RISC iX m<~chine, change 

directory to where you want to pur the files, m~ert the floppy disc and type: 

tar xvf / dev/ rfd£1024 

The files on the floppy disc will he read mto the c urrent directory, provided 
rhm the archive does not contain absolute pathnames. If thb is the case, then 
rlw fik, will be recovered into the places specified in the pathnames. 

To recover the files in a tar archive ontn ·another UNIX machine with a 3.5" 

flnppy disc drive, change directory to where you want w put the fi les, insert 
l he floppy disc and 1 ype: 

tar xvf / dev/ fdname 

whete fdname i.> the device name ut the floppy disc drive. 

F<H more information, refer Lo tar(l) and ffd(H). 

S<HtH::Iimc::- the program cpio (shon (or cup)' in and OL~t) is used to store 

an.:htves. T his is not availaHc on all UNIX systems, and there nre less 
implementations on non-UNIX sysrems than with tar. The archives an.: less 

portable than tar, in the sense that the binary header~ used to separate the 

con:>tltuent files arc sensmve to hy1e-ordenng and word si:c:, and alignment. 
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Archiving files using cpio 

There r:, a - c option which may be used to save text ~t nng hc;lllcrs l1 k ~· 1 u , 

but alas not all versions of cp~ o ~uppnn 1t. 

On the other hand ir is very much l'~btcr w recover mJI\•tJu.tl ttlo 1111111 ·' 

cpio ctrchi,·e rhan from a tar archi\'C. Wtth la 11 ·~ liSlJ,llh l',l\ll'l '" 

recover the whole archive ;tnd rhen w Jdctc umntntcJ file~. ( td r ,h.-~ h,,, c 
a -w 'wait' option that allows selec tive files w h: fl'Co,·crcd, hut rhts h''l'"'''' 
a response from the keyboard for each file.) 

Tu copy a file omo a tloppy disc u~ing cpi o, fiNI~ format the fl,>PI'~ ,lt,, 
using the command f fd (8) ns detailed in the prcvk>us :-.cCtll>fl. Al-,n, tn,,k,• 

sure that you <.~ re in the console lerminfll wanduw ~o that you G111 :>t 'l: any t'll<>t 

messages that may be displayed during rhe archiw. 

Although- -epio can be used in a similar fashion to t·ar. cpio archiw-, :111' 

usually created using an option m the comrmtnd r' nd(1 ). Ali with t .J 1, '""' 

~hould be taken to make archives relative w the current dtrectnty Jatht·t tha11 
the absolute directory. 

For ex;tmple, to create a cpio archtvl' of the content~ of the current d11c, till\ 
tO a preYious[y formatted floppy Ji~c. type· 

find . - cpio / dev/ rfdfl024 

To list the files you have archived, tvpe: 

cpio - itvB </dev/ rfdf1024 

To restore the files you have archtn·J, type: 

cpio -idmB </dev/rfdf1024 

To use the chawcter headers - c option, the Ctlrrt·srnndmg comrn.tnd~ .m·: 

find . - ncpio /dev/rfdf1024 
cpio - ictvB </dev/rfd£1024 
cpio - icdmB </dev/rfd£1024 

However the -c option may be Letr Pllt tlf t lw laM 1 wu Ci lllllll.tlld ~. " ' 1 I 

detect~ and adjusls for the format d the archive. 
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• Using dump and restore 

~ dump 

) 

t 

I 

I 

I 

Type y at thb prompt. Th~ reswrc wdl start and dsplit wdl prompt you to 

in~l·rt the discs m the order in whJCh the) wt.· re archived, until rhe reMorc is 
compkrc. 

For nu m: informal ion, rdcr to dsp ~ it (8) 

Unltkc la ,.. and cpio, whtch :ue u-.dul for 'tilTing specified parts of the 

d irecrnry ~true tu re, pos~ihly for 1 ransfcr to other mach incs, dump HnJ 
re s · 'r t an: usl·,l fm performing fllll or incn:mt.•mal backups and recovery 
of the ('hy:.ical devicl:s that comprise thl· tilesystem. 

Ustnf.! dump tu perform huckups if' :1 very rhnrough meanh of ensuring the 
tnre~rit y ... ~f rhe ll)lnrmatiun tll1 your sy-.tem. Hm\'l'Vcr, you \\'tll find there me 
problem, who..·n Y<lll rry to u~e dur:1p with flopp; di:>cs as the backup medw. 
For example: 

• )\1u will uso..· a \ ery large numher uf discs and waste a lot of ttmc. A full 
backup of rhl enure file,ysrem talc~ ahout five hour-., n·quires C(IO~tant 
arrention and u'es apprmomately 45 discs. 

• You have t<~ beware o( tmcrting previously u~ed discs of any son during a 
h,Kkup. dump doe:"n't lllmplain and will happily write over the disc. 

Therefore, you must ~cparare th~: dtsc:> whteh you have u~ed from hlank 
drsc., by lahdlrng them unmedintcly after you have removed them from 
the Jri vc. 

• Rcsronng tnformation from a b;Kkur t'i tunc consuming if you are 
-.,.;Mching tnr JU~t one !tit:. Ymr ha,·e to rc~tmc rhe whnk backup, then 
~t'lcct ivdy pttk tllll the l'ilc you need. 

Due to rhe ,,bt~n.' prohlem~. 1t is recommended dun you only use d.Jmp for 
m<tktn~ regubr h:1.ckur~ <lt vnur ~y.,tt'm tf an ,drcrnatl\ e hackup medta is 
attached to yuur ~y~tem with a large ~>LOmge e<1pacir.y. For example, u hard 
disc nr t apt: strc.uner. 

11 you ha\e to 1--ackup your -;ystem u.,ing tlopp) disc~. it i~ ro..'cummenJed that 
you u'e d JTT!p nnce, to ba<..kur the cm ire filcsy~tcm wtth D level 0 l->ackup. 
From then nn, makl' backup,., of direct<1ries and file-"> thnr are l'l'gularly 
changmg ustng - ·' or cp~· together with co:nr-ess <md d s p_it.. Although 
rhe,;e programs I.1Lk the fumttonaltt} of dur:1p for pcrformmg backup~. rhey 
are much more suttcJ for uw with floppy discs. 
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dump has a system of 'level numbers', from 0 m 9, which may h1· u,,., l 111 

control whether a full or incremental backup is ro be perl~u ml'~L 1\ Id,· 1 

Sl'!ved if it has been modified since the last hackup of the ~aml or " IH).!ha r 
numbered (and thereby lower priority) level. 

When you first receive your system, you nceJ to perfom1 a le\'d 0 ha1 kup. 
which will make a copy of everything on the filesysrem. Alrhough tlw. t ak~·~ 1 

long rime and uses a lot of floppy d iscs, you ensure chat you ha' l ' ,1 l•.al kup 
copy of the original file structure to fall back on should you acc identl y d1·ktl 
nn important file. 

When you use dump, the access permtss1ons, owners and groups nt lilt:~ '; an'l l 
arc preserved, so you can only use this progmm if you are root . 

For example, to perform a level 0 backup of your filesysrcm, using tlnpp\ 
discs as the backup media, type: 

. . . 
dump OFu ldev/rstOa 

The 0 option indicates that you are doing a level 0 backup, the F <>pttnn 1 h.11 

you are dumping to the floppy disc device (/de vI rf dfl 0 2 4) anJ 1 ht: • J 

option writes a record of the backup to the file I e t c l dumpdate s . 

A level 0 backup can be taken more cffictcndy by using d ump in conJullLt l< 111 

with dspl it and compress. For example: 

c:.tr.!.l o:c - /dev'rst(!a 1 --:omprcss I dsol1t. -t -l " lt9'Vel 0 uac<t..P" 

There is also a shell script in l u srladm/dump callcJ zer-odum? whtch ,, ... 
can use to perform level 0 backups of your ~y~tcm. For morc info rm:ll t•lll, 
refer to rhe secrion en tided Using rhe backup script.\ later on in thb chart('r. 

For more information ahoul using dump, refer to dump(8). 

To restore files from a set of floppies, use the r estore comman,l 111 ri te 

following form: 

cd I 
restore rf /devlrfdfl024 

If the backup was taken using compress and d s p l l L, 1 Yl'e: 

cd I 
dsplit I uncompress I restore rf -
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For example, it is recommended that you adopt a three-monthly cycle of level 
0 backup;, (MOKTHLY-01 to MONTHLY-03). After three months, you use rhe 
MONTHLY-01 dtscs again. 

The schedule performs daily and weekly incremental backups over the course 
of a six-week cycle. The weekly backup uses a differem set of discs each 1 ime 
labelled WEEKLY-01 to WEEKLY-06. Different levels of daily backups arc 
taken four times over the course of a week, labelled DAILY- 01 ro DAILY-04. 

The daily sequence restarts after each weekly run and can be up lO eight sets, 
but is usually four. A schematic of the disc sets required, is shown below: 

Monthly-01 Monthly-02 Monthly-03 

Weekly-01 to Weekly-06 

01 02 03 04 05 06 

Daily-01 to Daily-04 

. . . 
01 02 03 04 

Therefore, ten different .sets of discs are required to run the weekly and dai ly 
schedules, plus extra sets for each level 0 backup. 

At rhe beginning of tho.: six week cycle, a level 0 backup is taken. Following 
Lhis, a series of four daily backups from Monday to Thursday are made at 
vanous levels from 2 to 5 using disc sets DAILY-01 to DAI LY-04. The 
weekly backup b taken on a Friday, using disc set WEEKLY-0 1. The fdlowing 

week, daily backups are taken as before, using the daily disc seLs DAILY -01 
to DAILY-04 and another weekly hackup is taken on Friday, using disc set 
WEEKLY-02. 
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After another rwo weeb, a level 0 backup is raken u"llli.: a fn·~h " r PI dtll4 
A further two weeks dapsc before the stx-week cydL· ,,.. tq'l'·ll•··l .urd tin 
weekly disc sets me rL·-uscd. Although slightly cumpll'li 111 ll.tlltlt' rJ,, 
upproach ensures that you always have two recent hack up utptl'" 11l .1 I !lr· tl,,,, 
b changing daily. 

The levels of backup tah:n during a six-week cycle are shown hdow: 

Monthly 
Daily Weekly 

Monday Tuesday Wednesday Thursday Friday 

Level 0 Level 3 Level 2 Level 5 Level 4 Level 1 

Level 3 Level 2 Level 5 Level 4 Level 1 

Level 3 Level 2 Level 5 Level 4 Levol I . . . ~ -
Level 3 Level 2 Level 5 Level 4 Levol j 

Level 0 Level 3 Level 2 Level 5 Level 4 Level 1 

Level 3 Level 2 Level 5 Level 4 Level 1 

For example, if your system crashc~ on Wednesday of week 2. hduH· rlrl' 
level 5 dump is taken, you can perform an increment nl rc~l 'tl'l' ''' tl11 
fi lcsystcm using r.he level 0 hackup taken ar the beginning ol riH· 1 yllt, 

followed by the previous weeks' k·vel 1 backup (disc set W~~F:K!.Y-0 1) .md 
finally the level 2 backup (disc set DAILY- 02). 

To help you find out which Ji~c :.et is needed on a parttcul.rr d.t\, thl' dw 
unlity nex~:dump. This will Ji:,play the next backup to he wh·n m tiH 
schedule and also the disc :.et to he used. For example, at your nonnal ,..lwll 
prompt, type: 

nex tdump 

Dally dump required, level 3, u~e discs DAILY-01 

Thi~ utility is best used by plncing it in your crontab file and inv(1king it at dw 
time of the Jay you normally do your backups. For more infnrmntinn, refer LP 

1 he ~cction Adding the backup scripts tO the crontab file, later on in 1 h1~ c::haprer. 
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1 Usmg zerodump 

' 
' 
I 

t 

I 

I 

I 

I 

I 

' 

I 

To perform a level 0 backup of the filesystem using floppy discs as the 
backup med1a, you will need at least 45 formaned discs and a IOL of time - a 
level 0 backup takes about five hours to perform. 

To begin a level 0 backup of the filesystem, log m as root m the console 
window and type: 

zerodump 

The following messages will be displayed: 

Zero dump 

Enter the disc set name for I (eg : monthly- 01) . 
• 

The disc set name refers ro a generic name that you should label on all the 
discs for this particular backup. For example if you are perfonuing a level 0 
backup for the second month of the chree-month cycle, the disc set cou ld be 
labelled monthly-02 . 

Emer a name for rhe disc set and press .J. The following messages will be 
displayed: 

About to dump I to disc series monthly-02 
Press relurn when the fjrst disc is ready 

Insert the first backup disc and press _!, . The standard set of messages issued 
by the dump program are displayed, derailing the date of the la~t level 0 
backup anJ esttmating the number of d iscs needed m perfonn this new 
backup. 

The backup then begins; information is read from the internal hard disc and 
copied onto rhe inserted floppy disc. When the disc becomes full, you will 
be prompted m insert a new disc. For example: 

JUXP: Ch<.l!l:'Jt: ·raots : Mour.t :.ape i2 

11<?ssag" f::om -h.- dump proyrdm ;;o o1l J opera::ors at 1': 33 ... 

:: f' ;..NGE TAPES ! 

DUHP: Nt:I!:D;; ATTE:NTION: New tap<' rrounced dnd ready? : ("Y""" or "no ") 
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Do nut l:w put of( by ·'J.U:np asktng t~)f tart·~ imll'<l" of n, 'I'PY dt~l '· d w I ' l.oll1 

now be u~ed with all sons of backup meJta. Th.: tc·nn 'tal'c' tu~t 1l' it'l\ to .111\ 

mo\'eahlc rnagnettc meJil'l, such as a floppy Jisc. 

RemO\·C the first backup dtsc and l.tbd it .1~ di~c I of tlw 'l' l ( tt' tn >r.l t, I 'y 

0./ ). In-ert a ne\~ formarred dtsc (labdhl monLhly-C!/.>l .11\d t\J'l" y• 

followed by .J. The had, up proceed~ umil tht• d1~c i~ full '' h~.·n yott wall 
agam be prompted to i nscrt a frc,.h J i:'c. 

Continue in~t·rting disc~ in rhi:. way un[ll tltl" hatkup i~ n>mpk·re. Th,, wall (,,. 
imhcawJ by the (ollowing mess;1ge~ heing Jispi.lyl·d: 

••• 

GLI~li' .S CON£' 

. .. .... 

To mn i ncdump from the command line, log in as rool- in dw uHl~lllt• 

window and type: 

incdump 

The following messages wtll be displayl'd: 

-• .:.i::!r:-.ent.ol Jwcr--

At>.,:t'i: t.,.. ··h:mp I - - c:L.s .. ;s~r~t;.-.:. DI"L- ;r; 
t'•C:'3!" r·-:t 'Jrr. ·,..-t.o:-::s :..Lt- - i.:...:.L .!-~-. a.S re dy 

Where DISC-SET refers rn rhe Jbc set tll ht· u-,ed, a' 'rctifil·d h 
nexc:durrp. For example, DA LY-04. 

lmen the first backup dt~c wnh the correct l.tbd an,! prc'' .J. The '-t.ind•ll•l 
set of messages is;ueJ h1 the dump progntm ,trt· dbplayeJ. Jetatlmg ilw 
date and level of this backup along with rht: Jatl! ot thl· lc1~t hack up madl'. 

The backup tht·n begins; informarion is rl•ad trom tht• intemal h.ud d1sl •lthl 

copied onto rhe inscrtcJ lloppy disc. When lhe di~c ht·comes i'ull, y11u w d I 
be prompted to insert et new disc. 
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Interrupting a backup 

Configuring the backup 
:;.cnpts 

For example: 

CHA!IGE 7Af~S! 

Remove the fiN backup dtsc and label tt as disc l of the disc set. Insert a 
new fnnnaned disc anJ type ye s followed by .J. The backup proceeds until 
Lhe disci:, full when you will again be prompted eo in~>ert a fresh disc. 

Continue inserting discs in this way unril the backup is completed. This will 
he indicated hy the following messages being displayed: 

Measet ~J I::' ! L t,;.tL Lhe •Ju:-:,:.1 pr:r;9r <im t: ~ ;3 ] ~ o pf" rnt r:r.s , .. I ~ : 42 

DUMP IS J ONE! 
;~~ crlwnp: l-::;mp lct c d 

I r you wish to interrupt a backup at any time, you can do ~o by prc~sing 
<CTRl-C>. This will be interpreted by the dump program as a request to 
abort thl' backup, and you will be asked if you wish tn conLinuc. For example: 

~J~~r : ln- c:: ..... ,: p~ received. 
tU~P : Nt;l:.l:S l\.-_ l:.i\! _CX : ~o y :1t: war t - o i'\b<Yr; .d.:t,p., : ( .. yes" 0 ,. , ... " } 

T ypmg yes to this prompt, aborts rhe program, as indicatL-d by the following 
message: 

Following this, you are returned back to your normallogin prompt. 

If you abort a backup in this wny, the whole backup is invalidated and you 
will need to start the backup from scratch. 

The eo n [ j g file allows you to change certain p~rameters th'H are used by 
the backup scripts. The parameters and their default wdues are lislecl below: 

• dumpl ist (I)- an ordered list of the filcsystcms w be backed up. 

• maxweekno ( 6)- the number o( weekly discs in lhe bnckup cycle. 
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Adding the backup 
scripts to the crontab file 

durnplist 

Initially, the rom filesyst~m (I) of the intern<ll hard dbl b ha, k1·d llf' · 11 V till 

attatch an additional hard <.ltsc to your sy~tcm and moum 11 1111 d11• drll'< I• 11\ 

/b anJ Jecide that thts dm.•crorv will contnm mu"t l)t till' llll .. rnl.lll"n d111 

will he regularly changmg on your system, ynu om change dumr ~ l ' "' ll11 • 
para met er: 

set dumplist - (/b) 

In futur<.', the backup scripts will backup the Jirecwry /b. If yo11 1 xpand \I 1111 

system further, by attaching another hard d1~t. (mountcll on 'd rl1;1l wdl ,,(,,, 
ha,·e files changing regularly you can add th•~ to dump=. is::. For cx.unplc 

seL dumplis:: = (/h /c) 

The hac k.u.r. scripts wi 11 now backup both of 1 he <1bovt: d ••-cct 1 I I'lL'-', st<tn Ill).! 
with /b. 

maxweckno 

The ma>:weekno parameter controls the numher of weekly ~lbD in 1111' 
backup cycle. This is imtially set to six weeks., hut you can change 1 his 11' .1 

longer cycle or a shorter cydc depending on 1 he backup 1>dH:dulc ynu ""''Ill 
for your system. 

The hnckup 1>Cript~ incdull'p and nextdump can most c,bil)' lx u~eJ hy 
placing an entry for them m the crortab fdc on your sy~tem. A l')pKal eniT\ 

appear~ hdow: 

u ----------------------------------------------------

c • ' • . 1-5 

• 
J 21 . • 1 -5 
! 

roe::. 

ro~t 

At Spm each weekday evening, nextd'-Imp IS run and tht· outpul pmduced ~~ 

ma•lcd to root:. 
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At 9pm each weekday evening, i ncd1"mp IS run. The status messages 
pr.lduced piu~ :my errtlr message' arl' sent ;1' lll<1ilw root. 

Not~'. 1t is re<1ll) only suitahll.' to have an entrv for l!'l"'Ou1lP in the ~ r~.. .'1:ab 
tdt• 1f you h;H l' ,1 large GlJ'<K iry backup mcdi.t. If you are using f1nppy d1~:ocs 

"·' your hackup rned1a, it is Vt'ry unlikely lhm an incremental hackup will fir 
\111 (lne n •• ppy di ... L. Therefore, yuu will have to rerform :ne durr.p manuallv . 

. . . 
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• Adding and removing users 

t Introduction 

I 

Using useradmin 
t 

I 

Creattng a new user 

I 

Tlw; chapter descril>es how ro add ;111d removt.• w-er~ on your system. A-, with 
most Sy~tem AJministration ta~ks, rhen: i.:- mmc than one way o( doing thi.,. 

• useradmin and grcupacblin - twll uri lit ie~ written especially for 

RISC iX thar allow you w admini;.ter the pa~tJW1.lrd file (for users) and 
1 he gr~.lup file (for groups). 

• vipw - the standard UNiX utility f(>r editing the password file. Thi~ is 

mnre ~uitcd to experienced system adrn ini11rrarors and shou ld be used 
with care. 

The program useradmin is provided rn create and remove users from rhe 

password fik (/e:.c/passwd), execuung ctll the appropriate ~.-eps in the 

nght nrJ~.·r and displaying suitable error message . ., when incorrect values are 

• 

Ttl create a new user on your system, at your nnrrnal shell prompt type: 

useradmin 

1\ graphiCal repreS<.'ntattOn of a copy of the [l<ISiiWllrJ (ilt" b dt~played on 
your screen. 

To aJd a new user, type u, the cursor drop;. to the h1.)llom of the ~creen and 
you a re pwmpt ed to type in a username for 1 he new user: 

User name: 

En1 t'r a valid u~>crname and rress .J. Tlw us<.' rnamc shl)uld be one word wirh 
no spaces or gaps and consist only of lower-case letters. If you choose a 
uilcmamc that already exisc~, the original prnmrt tS displnycJ ugain. 

Adding and removing users 79 



80 

With a valid usemame entered, you will then be prompted to H1M~ 11 tlw hdl 
name of the new user: 

Full user name : 

Enter the full name of the new user and pres~ .J. You wd I then be prompted 
to insert a user id: 

User id : 

If you are LU1Sure which number ro enter, press the space-bar; user.adJr .:. 11 

will display a suitable value that you can use (the first unused numb~:r 
greater than or equal to 100). Repeated pressing of the space-bar increment s 
the number by one. To return to the original value suggested, pres~ <DEL> 

followed by the space-bar. 

With a userid entered, you will then be prompted to insert a group name: . .. 

Group : 

Likewise, if you are unsure which group to enter, press the spacc-bnr; 
useradmin will suggest a group name. To cycle round all the valid group 

names, keep pressing the space-bar. To return to the original value suggc~tcJ, 
use the <DEL> key to delete the entire word and press the space-bar again. 

With a group name entered, you will then be prompted to insert the loc<JLilln 
of the home directory for the new user: 

Directory: 

If you are unsure where on the filesystem the new user should be placeJ, 
press the space-bar; useradmin will select the default home dircuorv 

location /usr/users/ username. 

You will then be prompted to enter the type of log in shell used: 

Shell : 

The choices for lhis field are either /bin/sh or /bin/csh. Pre:.sing rlw 

space-bar selects the default shell /bin/ sh. 

Finally, you are prompted to enrer an initial password: 

Initial password: 
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Removing an existing user 

Enter a pa::.sword mat is easy to remember. 

After entering the rassword you arc then prompted w re-enter the password: 

Reente~ initial password : 

Type the password in again. use:-adrni n checks that the two p:~ssword~ arc 

the same. If they differ, you will be prompted ro t ypc the password in again. 

Following a successful check, useradmin writes all the information you have 

entered to the password file displayed on your screen. The home directory 
srecified for the new user is also created in the filcsystem. 

Scroll down through the display using <CTRL-F'> w move forwards and 

<C'I'RI.-B> to move backwards, until rhe new entry appears llnd check that 
each field in the entry is correct. 

If you are satisfied with the entry, type q to quit from the program. If not, 

refer to the next section that shows you how t<.l delete an entry in the password 
(ilc and start again. 

After typing q, me changes made are written OUt to the password file. The 
us~::r is now created on the system. 

If at any time you wish to exit from ::tdding a new user, press <ESC>. This 

will discard everything you have entered and take you back to the original 
display of the password file. 

To abandon useradmin altogether, without writing out the changes m the 

pa~\\·ord file, press <CTRL -C>. Nmc, however chat anr new user directories 
created will not be deleted. 

An existing user can be removed from your ~ystem using useradmin. This 

wtll remove 1 heir entry in the password file and abn provide you with an 
llption to remove all the files and directories in their hnme Jirccwry. 

To remove an exisring user from your sy~tcm, at your nnrmal ~hell promrt 
l ypc: 

u s e r admin 
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A !!raphical reprc~entanon of a cory of tht' p<Jssword file IS disrl:Jyed I lll 

vour screen. 
' 

Fin,l tht· namt' of the user you wish to delete by paging r hrough the p:l..,,w, u d 
file using <CTRL- ?> tu move fonv;mb anJ <CTR:.0-8> w mn\'e h~Lkw:rrd~. 

unril the user name appears on the ~creen. 

Move the cursor alongside the user name (using j ::m,l k rn mnve down or <rpl, 

and type d. You will be askcJ to confim1 yuur sdcctiun: 

r ..., ~.,.·~-,.;.("4 t•"-•,pr I P"",F~na"·•=' iL'I•i j r-.:,., ... ,, .c _ ,_ - - - •• - •. '!" .. __ .. ...... . 

Tyre y w Ct)n(inn your choice. If you are rrymg to delete Cl ~ystcm usL·r 
( uscriJ below 1 00), you wi 11 he asked for further confirmation hL·f<>n: 
proceeding: 

System user - Jo you really want to proceed? 
. -· 

Type y ag<Jin a1 this rrompL 

You are lhen asked if Y'lu wish to delete the home directory of rhe nanlL'd 

user: 

Do you wish to delete user fi:es? 

1 f vou are sure that the fik~ in the home dircctorv of 1 he user me '1f nn U!-c 11\ . . 
you l)f anyone else that uses your ;,ystem, ty-pe y. I ( you type r, 1 ml y rlw 
password entry for the user is deleted. 

If you type y, the home dm.:ctory tu he dckted IS di"l'layed anJ yt•u ; Ill' 

asked rn confirm y~1ur choice: 

OK ;:.o proceed? 

Confinn your choice 1->v again typmg y. The r~Jssw.•rJ enLry and Lh..:' h<>llll' 

directory of che u~cr are ,!eh:re,l. 

Type q ro quit trum the program; tht· chan~e:,. mnde nre wmren \)Ut t•' 1 h,· 

rn~swnrd (j le. 

If ar any timt· ynu wi.sh to exit from Jclct ing c1 tN~r. J~ress <C'TRL-·- . Thr' 

will abandon rhe t.se.radmir. program alrogcthn <llhl take \\lll h;lLk tu \'tllll 

normal shell prompt, wnhnut affecting the p:1%W1~rd file. 
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l=.dttlng the password file 

Using groupadmin 

L. .s t? r admi r. alluw.., yt)U to changl' two nt l he trdds If\ the (~asswor,l file for a 

w.~r. namdv: 

• rhe Ft.:.ll user :1a:ne fidJ 

• the She!l fidd 

Changing the 'Full user name' field 

Tn ch<mgl' the Ful~ user rame field, ro~itHm thl' CUNlr on the line that 

com<~m~ thl' fidd you wi~h w change and typl' n. You will ht: prompted to 

enter a nl'w name: 

Type m rhe new name and prc;,::. .J. Tlw ,,Id name ~~ replaced by the new 

nanw in the display. 

Typt: q ro qutt from the program and save ynur changes. 

Changing the 'Shell' field 

Tn change the She 1 1 field, ro~itton the cur~'~r t\11 thl· line rhar contam:. rhe 
fidd you wi~h m change and type s. Ynu \\ rll he prumpt~d to emer a new 

!tlgin ~h~..·ll fnr the user: 

<"'.J!'t-2.-, 1 ti ft .. r . . . l.eJ.l" : 

1 Type in rhc n~w shell {either /bin/sr or bin/csh) anJ pr~~ .J. The old 

lngin ~hell L' rcpbccd h~ the new login shdlrn the dr~play. 

Type q tll ,Juit from the program anJ ,;we your changl''· 

If at any time you wish to exit (rnm editing thl' p;h:,wnrd tile w l..hange the 
usernamc or lngin shell, prc~~ <E SC >. Tht~ will di~~...lrd ewrything you have 

entered and tc~ke yt1u l:>ack to the nriginal Jt,play 

The program g roupadrr . .:..n i~ prm iJed tu Ctt'<lle and rcmtlVl' groups of users 

from rhl' group tile (/et:.c/group), m a ~imilar fa~hion to •1seradrnin. 

Only occasiunally vvill yt1U nnxl to eJit the gmnp Cile. Fnr example, to add a 
new ~roup Of possibly tO Hlk[ <1 11~er W cl gn1up nddiriona[ to the srandard 

grnupiJ:-. used 
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To invoke groupadmin, either 

• Type: 

groupadmin 

• Alternatively, if you arc using useradmi n, JU~t typl· g. (The two ulllllll'' 

useradmin and groupadmin use the l>amc program so you can """Hlh 

freely from editing the password file to or from editmg the group fik . 
The name just determines the initial ~rccn which you start warh. T11 rl·tum 
to the password file, just rype u.) 

Either action produces a graphical representation of a copy of the ma~ler 

group file (/etc/group). 

To create a new group, typl~ g. The cursor drop~ to the bottom half of thl· 

screen and you are prompted to type in the groupname: 

Group name : 

Enter the name and press .J. The name you enter should be one word wnh aw 
spaces or gaps am! consist only of lower-cast.: lt.:ttt.:rs. If you choose a 

groupname that already exists, the original prompt is displayed again. 

Wirh a valid groupname entered, you will then be prompted ro imert a grnup 

id number: 

Gid : 

If you are unsure which number to enter, press the space-bar; suitable vaiUl::-. 

that you can use will be displayed, starring with the first unused numhcr 
greater than or equal to 100. Repealed pressing of the space-har incremenr:-. 

the number by one. To return to the original \'alue suggested, press <DE 1. 

followed by the space-bar. 

If you choose a groupid that already exists, rhe original prompr is displayed 
. 

agam. 

With a valid groupid entered, press .J. The new entry wil l be added to llw 
group file. 

Type q to quit from the program and save your changes. 
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Editing the group file The group file can be edited to: 

• add new member(s) ro a group 

• set-up a new password or change an existing password for a group 

Adding new members to a group 

To add a new member to an existing group, positton the cursor on the line that 
contain~ the group you wish to add to and type m. You will be prompted ro 
enter the members of this group: 

Members of 'groupname': 

Type in the names of the existing members of this group plus any new 
members you wish to add, and press .J. The nld list of members is replaced 
by the new list. 

If you type in the names of any unknown users, an error message is issued 
anJ the original prompt is displayed again. 

Type q to quit from the program and save your changes. 

Setting a password for a group 

To set a password for an existing group, position the cursor on the line that 
contains the group you wish to set a password for anJ type p. You will be 

0 ° 

prompted to enter a password for this group: 

Enter new group password: 

Type in the password and press .J. 

You will then be prompted to re-enter the password: 

Reenter new group password: 

Type the password in again. The program checks that the two passwords are 
the same. If they differ, you will be prompted to type the password in again. 

Following a successful check, the password is processed for that group. 

Type q to quit from the program and save your changes. 

For more information, refer to useradmin(8). 
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For cxample: 

psmith : :lOl:lOC:?aul Smith : /~srlusers/paul : lbinlcsh 

The field~ m these ltne.:. have the following me;mmg~: 

• User name - is rhe character login name t)f the u~er. Ir is an error for 

two or more emries w appear in the password ftlc wtLh 1 he :;arne name. 
This b normally up to seven lower-case leners. It b a good idea to have a 
const:;tcnt scheme for devising user name~> on an) one sy~tcm, as this 
enable:, the author of outgoing external tn;1d to be recognbcd and assists 
penpk on external machines who wam In st·nJ mail 10 guess what a 
particular user's user name might be. 

Possibilities arc: rhe user's initials, ~umame preceded by first initial, or 
some similar other variation. 

• password - is either empty, to indic;ue that the user Jocs not have a 

password (this is nor recommended), or a string of characters inserted 
automatically by the passwd( I) program. The lharacters displayed 
represent an encoded version of the password. 

• Userid- is the numeric userid of the user. The userid should always be 

ctt least 100 for non-system user n:trnes, (system users arc the standard 
anonymous owners of program and ~ystem file~ such as daemon, 
opera.:o~. uucp etc). 

Ust>rids should normally he a~igned consecuttvcl; (to make the 
pas::.word file imelhgible and to avoid misrakes). 

• Groupid - is the groupid of which the user i~ by default a member. This 
should normally correspond to a group id m the I et c- I group file. 

A1> with use rids, non-system groupids should usually be at least I 00. To 
execute the su{l) comm:md, the user h::~s to he 111 group wheel (0). 

• Full user name - rhis (ieiJ is usually usl·d to hold the full name of 
rhc user. An & character may be used ro denote that 
be :,ubstiruted with capitalisation. For example, 

& Bloggs as a name field is interpreted rn mean Fred 

the user name should 
i ( user 1s f red, 

B 1 oqgs. 

• Di.J:'cctory- rhis designates the home directory of the user. The home 

directory is normally owned by the user in question. This directory should 
exist before the ust:r logs in. 
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• Shell - thi~ field gtvc;, tht: full path natl\c of the logm ~lwll. ~t.uhl.thl 

r:uh names are /o::..~:/sh anJ /bin/c~'l f,,r thL P,,)umc ,..hell .tthl l 

~hell respectively. If left blank, tlwn thl· Rounw '-ih,lf '' .t~~•tnw,l. 

Usmg rhe atx.)\'e information abllut l'ach (idd. a,IJ in .1 Ink f,,, rhl' "'''' tNt 
~ 

It ts u~ually t:asie~t to copy an ext~ting line and then nd)tht t ht: fidJ,. 

When you have entered the lme fiH the new UM:~r, exir from the t:Jnnr 111 tlw 
normal way. v •P"' automattcalh coptc" the chnnges made, w tht: r·•-''H'"l 
ttlc /etC/PaSSV·ld . 

• 

Updating the password database 

As well as updattng the pa~swmJ nle. v ipw also auromarically u~",h!tt:~ tlw 

pa1>swon.l database files /etc/passwci .pay :md tel ~Jpas"'vJ•l.d ~ 

These two files are useJ by variou:. ~LcmdarJ utilittc~ ~m:b a-, ] s tin r<~J"id 

nccess ro rl1e i'nformation contained in the rassword fik·. 

T,) update these two fik:s, vipw dc.:h:t,·;, thL· ~:xi-,ung file.,, then m,-.,h·-, tlw 
program I ec: c/m~pas swd which cn~atc:. the two file:co .tgam iwm tht n.:11 

password file. 

For more information, refer to vipw(S). 

To upd,tte the pa:.sworJ datal-a~c 1-y h.tnd, vnu C•luld I)Tc the tullowmg 
commands: 

rm - f /etc/passwd .pag / etc/ passwd .dir 
/etc/mkpasswd / etc/passwd 

If you edit the password file without li'•tn~ vipw you mu>t dlwa\' rutt 

r•tkpass·wd after you ha\'e edited the file, In keep the r<N•\\'Ord dataha,l' filt 

ur to date. 

Editing the group file 

The group file, /etc/grot!p, contain~ line~ of the furm: 

group name : group password:groupid:user lisr 

for example: 

users :: 100 : jce, bill 
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I This means that when a user logs in they Me placed in the group 
corresponding to their groupid entry in the p::ts:;word file (/etc/passi>d) 

and also any groups in the group file (/et:c/g~oup) that contain rheir 
username. 

To add any members tu this file JUSt edit it and ~ave rhe changes, using a 
normal editor. 

C reating the home directory 

To create a home directory for a user called paul, rype: 

mkdir /usr/users/paul 

As the directory paul is contained 
(/usr/users), it is also owned by you. 
rhc ownership of this directory to reflect 
password file. 

in a directory owned by you 
Therefore, you also need to change 
the owner and group given in the 

To change the ownership of the home directory to be owned by user paul, 
type: 

chown paul /usr/users/paul 

To change the group ownership of the directory, type: 

chgrp users /usr/users/paul · · 

Following this, any files created within this home dtrecrory will be owned bv 
the user but will still have the groupid of the directory anJ not thl· groupid of 
the user. 

For more infunnation, refer to chown(2) and chgrp( I). 

Setting a password 

It is desir<1ble that every user shou ld have a password tu avoid unauthorised 
access to the machine. Tu set a p<1ssworJ for uSl'r paul , use tht· pass~<;d 
command. For example: 

passwd paul 
New passwd: 
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Type in rhe password for the user. Y\111 will then he l'fllllll'lnl H• ,,. 'lllll 11,~ 

password: 

Reetype new passwo~d : 

T rrc the pa:>Sword in again. A check i~ run [() 'CL il dw l \\'to P·' SI\"'" 
comply. If they Jo, tht· pa~sword 1:. set. If rhc pa--.,word, .lttl,•t, ·"' ,., llll 

mc:>:>age is d isplayed anJ the password is not ~et. 

1-or more infonnarion, refer to oa sswo(l ). 

The new user is now created on the sysn:m. 

An existing user can be rcm,Jvcd fmm your sysrem hy firsdy ,kk·tn•r~ '" '' 
files or directories owned by that user ::tnd rh en deleting 1 hL' L' llll y I"' 11 " ' 
u~cr in the password file, and any entries in lhe group f'il e. 

To find and' ddctc all files and din.'ctorics owned by n p;ucicu lar usc1, 1 )'Pl.'; 

cd I 
find . -user usernamc -exec rm -fr {} \; 

Altemati\'ely y0u may prefe r to keep thl.' fib, hut change the tt\\nct'h 'p ''" 
them ro be owned by another user. To do thi~ type: 

cd I 
find . -user username -exec chown newusernamt {} \; 

Following this, delete any reference' to the "Pl.'Uitc,l U"L'r tn d11: f\''"w"'" 
file using v' pw. Also, edit rhe group file to rcmnvL· any rdl.·rt'l1(l'~ to rhl' u"L'r. 
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Attaching peripheral devices 

Introduction 

Available ports 

Tht!re are a number of peripheral device~ that you can attach to your sysrem 
to expand its cnrahilities. For example: 

• 
• 
• 

terminals 

prmters 

modems, e~nd 

• SCSI peripherals, if you have ~~ SCSI expnnston cnrd imt;:alled \Jn your 
system. 

This chapter offers somc general guidelines fnr setring up each of the above 
devices on your system. Where possible, example:; nre given for attaching 
specific peripheral devices, but be aware thnt there will he times when only 
general explanations can be given and it will l'e up to you to determine rhe 
exact action required. The documentation ~uppltcd with your peripheral 
Je\ ice should help you in this respect. 

There arl' two or (optionally) three pons ;wadable on your system that are 
uscJ to attach peripheral devices: 

• Serial port- de\·ice name / dev / seria l 

• Parallel port- device name I dev I lp 

• SCSI port (only available if ynur -.ystem ha:, n SCSI expnnston card 
installed) 

Thl' characteristics of each of the ahove ports nre described in the next few 
sections along with infonnation ahour the types u( devices that can be 
connected to dtl~m. 
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The serial port is by far the most vcrs;lt ilc and thcrdon: mo'r 11ouhll '""H' 
port to use. The port supports two different tyres of pen~~hcr.d lit l'<JIIIJ'IIlt'l11 : 

Data Terminal Equipment (or DTE for cxampk printers anJ t<>llll'ura~). 
aml Data Communicadon Equtpmcnt (or DCE for cxampk m .. Jun,) . lr 
follows that you will need different cable~, \.il-pcnJing upon whKh £YJ'<' 11f 

peripheral (DTE or DCE) you arc connccung to )'l)llf machmc. 

In UKIX each serial line you use t !> configurcd etcher a::- a lugin lim• ••r "' 111 

o utgoing port, but never simultaneou,ly h<)th. If you d11 nt•t•d rtt ,.,., 11d1 

hctwccn these modes then rhe :-.olution i ~ to have the ltn<.' normal!\ rn IPj.!lll 

mode but temporarily suspend th<.· login prior to '-'Litgoing use anJ rlwn 
restore ir when you finish. 

Unfortw1atcly there is no standard utility to do this; if you really tn11s1 hiiVl' 

both way use of the line you will have to write one yourself or ohwin and 
adapt one from elsewhere. Anmh<.'f' prohkm rnay be that unks~ t lw 
equirment is highly configmablc, you may nt.:ed different cables (or lo).! ll 1 

and outgoing use. 

Serial port pin assignment 

The following diagram show~ the assignmenr of the pins on the serial r••rl <~I 
1 he device that is to be connected to a RISC iX workstatron, vrewed frum dw 
::.ide rha1 is to he soldered: 

80000 
DCD RXD TXD DTR OY 

DSR 

G) 
RTS 
r:\ 
\}_.) 

CTS RI 

00 

This view abo corresponds to the v iew of rhe seri;1l port ~ockeL !'rum t lw rt•; rr 

of the RISC iX worbmtion. The pin as~ignmcnt of 11-pin seri;tl port~ nn ot h l' l 

hardware is often the same as rh b. 
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Parallel port 

When you (onncct peripherals to the serial port: 

• ensure thar ~creened c:1bling i ~> used w connect up the pcnphcral. 

• comult the peripheral manufacwrer's instruct ion~ f<.1r pin connections hut 
note that at the RISC iX workstauon enJ of 1 he cahlc, connections to the 
CTS st~nal should instead he made to the DSR :.ignal. Example:. of 
signal cnnnecttons to specific peripheral dcvtcc:- arc given in Reference 
Section C- Senal port connecuans. 

The pnrallel port ;,cmb data in a pre-determined manner and so is less 
Mt~ccptibk to error. Parallel rl>rts are more cnmtn11n ly used to connect to 

rnnrcr:, and ::.end data to a device using etght drna pim in p;uallel making a 
byre of character data. 

Parallel port pin assignment 

The following diagram shows the assignmcm 11f l he pin!> on the parallel port: 

PIN 

I 
2 
1 
4 
~ 

) 

6 
7 
8 
9 
10 
1 1 
12- 16 
17-25 

000000008®®®® 
@)(§@@)@@®®®®®@ 

~a me 

-STB 
no 
Dl 
D2 
D3 
D4 
05 
D6 
07 
-ACK 
-BSY 
Nm connected 
ov 
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SCSI port 

Stages involved in 
connecting a device 

Terminals 

The SCSI port provides an industry standard interface that l"tlahk·~ ,, whttll 
host of SCSI-compatible devices to be connected with little nr no ~1111l11~1n11 
over signal connections. 

The SCSI port is a high-~peed interface that conforms to the AN~I ,t,md.•• d 
SCSI ~pecification and allows any ANSJ compatible SCSI l'l'rtphcl.tl" "'dt 
as tape streamers and hard dtscs to be connected to it. 

For more information nhout the chanteLenstics of the SCSI h.udw;lll' 
interface, refer to the SCSI User Guide accompanying the SCSI expansion rard . 

The remainder o f this chapter describes how to attach variou~ pl'ripiH.:r.el 
devices to your system using the ports just described. 

There arc are two main stages involved in attaching any type lll pl'riphl'litl 
device to youF·System: 

• H ardware connection - physically connecting the peripheral devicl' tn 

your system by attaching a cable from one of the ports on your ~y,tcnt tu 
a port on che peripheral device, and emuring that the correct s tgnnl~ .m· 
bemg ~:~cnt through this cnhle so that data ce1n be transmitted. 

• Software connection - altering exist ing system configuration files ami 
cn:-at ing new configurfltion files so that your system knows ahout, anJ can 
communicate with, the peripheral device. 

The procedures outlined in the next few secrions for connecting l"<tch ryrc of 

peripheral device arc spin up m to these rwo M ages. 

Note rh::tt the signal con ncctton diagrams that me given fL)T C<Kh hardwarl 
connection act as guidelines which will work with most hardwan.:. Some lH all 
of the connecl ions shown w11 h dotted lines m;-ey be unncce~sary , ~md you mu'l 

first check the manuab accompanying chc hardware that you are connl'Ct in g. 

Atwching an extra terminal tu your system is a relatively pamle!>~ ta~k tl' 11 

greatly enhances the cap<tbil ity of your machine, as it enable~ an cxl r,, pl"l'" 111 

to u&e r he system at any one time. 
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I iardware connection A wiJe variety of different terminals can be Cl1nnccted to ynur system using 
the serial I ine port (I devIser i a.:..). To physically connect a term inal to your 

system, fo llow the instructions given in the Jocumcntation proviJcJ with the 
term mal. Here ts a general guide to the signals reqUircJ on the cable: 

RISC iX workstation Terminal 

1 (OCD)-------, oco 

2 (RXD) ---+------...... RXD 

3 (TXO)---+--- ......__.._ ___ TXD 

4 (DTR)-----. • DTR 

5 (OV) QV 

6 (DSR)---+---.... DSR 

7 (RTS) ---t----....... RTS 

8 (CTS)-------' CTS 

9 (RI) RI 

An important point to watch is that rhe terminal nwnitnrs 1 he status of the 
I ines DSR (data set ready) anJ DCD (data carrier detect). lt also raises and 
lowers DTR (data terminal ready) appropriately. In many ca~es, where 
'modem control' i~ not r<:::tjuired, which is the CHSe with most terminals, it is 
appropriate to ~trap all these lines rogerher on the plug into the ~ystem, and 
thus only use the three lines of transmitted data, rcceiv(.•d data and common 
return. 
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If rhe terminal does raise the DTR signal , then this can be connected to 1 he 
DCD line. The advamage of doing this is that if the terminal is dbcnnncclt·d, 
then the lowering of DCD will be noticed by the driver and a hangup stgnn l 
will he sent to all processes run from the tenninal. This provides addi1 innal 
security by prcveming unaU[horised users from obtaining access hy plugging :1 

different terminal into the line whilst a session is in progress. 

Both the computer and a terminal are described as DTEs (Data T ermin;d 
Equipment). This means that in order to interconnect them, tht~n certt~ in 
connections need to be transposed in the cable, thus both semi data on the li nc 
'Transmitted Data' and receive on rhe 'Received Data' line, which means that 
the transmitted data line at one end should be connected to the received Jaw 
line at the other. 

Likewise the line CTS, 'Clear to Send' is paired with RTS 'Ready w Send' 
(although UNIX does not support this properly), <1nd DTR with DCD. A 
cable wid1' connections thus paired is often referred to as a null modem cable. 
bur the number of connections thus paired varies, and often only the three 
transmitted data, received data and common return connections are rassed 
through the cable with straps at each end. 

After checking the cable, you must also check that the configuration t) f the 
terminal as detailed in the. manual supplied with your monitor, agree~ wi th 
the entry for this terminal type as defined in /etc/get ·tytab. The uHua l 

configuration is 9,600 baud, eighr hits wid1 no p::lrity, one start bit and one ~ t nr 
bit. 

Assuming that you have ·Connected your tenninal successfully to t:he seriHI pn1 1 
you now need to set-up your system to recognise the new terminal. 

The first step in this stage involves editing the file /etc/tr.ys to includ~ ' ' 

line describing the terminal. After you have done this, you will have to ltH\k(· 

ini t (the process which has overall control of terminal access), notice tlw 

new line. 

The easiest way to do this is to type: 

kill - HOP 1 
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in: L creates a process called get c y for each serial line and virtual 
terminal that it reads from the /ecc/tcys file and set~ up the environment 
for each termmal so that you can log in. It then outputs the 1->anner and the 
login : prompt, then listens out tor a reply. 

When it receives a reply, it firstly reads the entry in getcycab, describing 
that terminal line and then invokes the prognun 1 og in to read in anti check 
the password entry and group emry for the new user. If there is a \'alid entry 
for this user, 1 he user's environmenl IS set-up and a shell is created to 

mterpret commands. 

When this process exits, ini t notices 1hm the terminal is now unused, and 
sends the SIGHUP signal to all processes that arc attached to the terminal 
line and starts a new getty for the terminal line. 

The terminals on which getty is activated, pcnmtting login, are listed in the 
file I et cl t tys. Lines in this file take the following form: 

console " /etc/getty std . 9600 " avc on secure 

The first field, in this case console, denores the device name corresponding 
to the terminal, ie I dev I console. 

The second field (/etclgecty std . 9600) denotes the command which is 
to be executed on the terminal line. In rhe above example, a default get t y . . 
command is issued on the terminal line, with a speed of 9600 haud. This is 
usually the command invoked, however sometimes spec ial commands relating 
to window setYers are also used. For example, the command xterm (the 
terminal emulator for the X Window System) is mvoked on the line t t yvf. 

Th~ third field denotes the terminal type. In the above example a vc refers to 
rh~ Acorn Video Console. A full list of the terminals that are ~upporred hy 
your system are detailed in the file I et cl Lermcap. 

Th~.: fourth field (on ) denotes that the line is active - changing this to off 
will mean thar no getty and hence no Logins will be possible on this 
rcnninal. 

The fifth field (secure), denotes thar it is snfe to log in as root. To disable 
this feature, delete the word secure from the line. 
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Using thb infom<ation, :l su itablc entry for a new vt: 0 0 tcrm111.tl, 1, tlllll'< t1•d 

to the seri:1l port of your system <md running at 9600 baud, would lw: 

se:rial " /etc/getty sld . 9600 " v~lOO 

For more mformarion al-x>ut seeing up terminals, refer '" qN ty(t\), 

ge~tytab(S), bit (8), login(l) and ~tys(S). 

Printer~ can be connected rn ynur system vi<~: 

• the ~eria I porr- device name I devIser i a:. 

• rhe parallel port- de' ice name I dev I 1 p 

Connection of printers 1 o each of these two ports is descri ht·d heluw alo11g 

wirh rhe printer database clescrirtion file /eLc/printca p. . . 

Printers on the serial port 

If a pnntcr ts w be anached to the sen<1 l line then care should he taken to 

ensure that there is no mention of the st•ri<d lme in /e:.c/geL~.y _ab, or dH:­

is commented out first . This is to prevent get t y trying to 'log' the printer in. 

The user should bewMe o( the fact that ench time thc serial line is openl.'d 
with nn nther processes using the serial line, the baud rate c tc pnrmneters art· 
reset to a standard setting, which includes 9,600 baud. Thts ll'•unlly precluJl'~ 
(for cxMnple) the user :.ending successi,·e :.hell commands wtth out put to tlw 
seria l line if the default pnrameters arc unsuitable, as the :,crial line will h~· 
doscJ after each command. 

To overcome this, a common method is to have a background task running 
ho lding rhe serial line opC'n hut without rcrlimlli ng any l/0 on it, thus: 

sleep 10000 </dev/serial & 

and then to :.et the baud rate and other paramctc~ thu~: 

s t ty 1200 </devlser.ia l 

There<1fter, if a command npens the serinl line and resets the paramct1.·rs, for 
example the command s L l y ts run, the pnmmeters will not he reset if thL· 

line i~ clo:.ed (hy s t t y tcnninating) and re-opened, as the :.erial line h<b 

been held llpen. 
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Mu~t printer spoolers assume nothing ahLRit the ~t'rial lme and reset the 
parameter" each time they operate, and in tht• lung run this approach ~hould 
bl· u-.cd in every case, as i1 is possible for the 'slet'p' timt' tu dapst• or the 
procc:,s to otherwise rem1inare. 

~ee the manual page for st t y(l) for derail-. of how tn change modes, control 

charauer:. etc on the tenninal. 

You should check carefully what ortion:, tor flow cnnt rnl your printer uses, 
and if possible set it to XOFf/XON flow ~;nnt wl. Some printers have 
alternative How control mechanisms involving ETX/ACK (different control 
characters from XOFF/XON tmmmitted under slightly different 
circumst:mces), or RTS/CTS (signab on additional wires on the inrerface 
cable). UNIX does nor have options to handle these medwd~ of flow control. 
Here i~ a general guide ro the signal:, rc4uired un the cnhle: 

RISC iX workstation Printer 

1 (DCD) DCD 

2 (RXD) RXD 

~ . . 
I 

3 (TXD) TXD 

l 
":' 4 (DTR) DTR 

5 (OV) I ov 

6 (DSR) DSR 

7 (RTS) RTS 

8 (CTS) CTS 

9 (RI) RI 
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Printers on the parallel port 

Connecting printers via the parallel port is much simpler. As the 
communications protocols are already pre-defined all you have to do is make 
your system aware that it is attached to a printer. 

The process for doing this for printers connected to rhe parallel port or serial 
port is outlined below. 

Firstly you need to create a new entry for your printer in I dev using 
mknod(8); setting the appropriate minor Jevice number to define the 
characteristics of your printer - for more information refer to lp(4). Then, 
edit the /etc/printcap file to describe your new printer. 

No matrer what sort of pr inter you arc connecting up, note that large printer 
buffers are .a ~isadvarltage when running the print spooler. This is because the 
printer becomes so far behinJ the computer that the computer has long 
forgotten rhe print job before the printer catches up, which means thar you can 
lose track of what you havt> printed if the paper misfeeds. If possible, d1c 

printer should be chosen to have a small buffer. 

In order to run the print spooler, the file /etc/printcap may need to he 
edited. 

Editing the /etc/printcap file 

The file /etc/printcap is used to set up details of the printer fllr the pnnt 
spooler. The contents include Jetaib of various filters, carriage widrh Cll 

which should be appropriately adjusteJ. 

For example, here is a rypical printcap entry that is suitable for connecting .1 

LaserWriter to your RISC iX workstation: 

# Serial PostScr·pt prin~er 
:p l ~cria· Po~ts~Tipt I loco' ~eri~l ptinter:\ 

: lp-/dev I ser:a 1: br ~ 960C: sd•/c>sr I spool/lpd: \ 
: !c i 00371 : fslOG003: xdG: >:H#004 0040: mx *0: i r /bin /ps i i l te > : \ 

: J.l=/usr/adJu/lpd-errs :pw¥86: sh: 1\b : sf :pl t 7?.: 

Ler's look ar each of the above lines in turn and see whM they nre dc1.crihing. 

• lp 1 serial I PostScript I local serial printer - rckr~ w tlw 
various names that the printer is known hy. 
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• lp=/devlserial - specifics the device name whtch all dara will be 

sent to the printer ie the :>erial pt1rt. If the pnnter is cnnnecteJ to the 
parallel port this would be lciev/parallel. 

• h.::lf9600- set~ the baud rate for the ~erialline 

• sd=lusr/spoo=.llpci - specific~ thl· n.une of the spooling directory. 

This already exists on the standard di::.tnburiun. 

• the next four entries - fc, fs, xc <~nd xs, comrol the opcrauon of the 
s1.·rial line driver code. 

• rr.x it 0 - 1>ets ma.xtmum file si:e, in blocks. When set tn 0, the file size ts 
unlumtcd. 

• li lblDips"'ilter - sets rhe name of the printer text filter to Jo 

r~ccounting. An example of a su itable PosrScripr filter is listed m 
l?eference Section B- PustScri/Jt /Jrinter .filrer. 

• lt=/usrladm/lpd-errs -sets the name of the file where errors are 
to be logged. 

• pw# 8 6- sets the page wid1 h, in characters. 

• sb - ~uppresses printing of hmst page header. 

• sb outputs a ~hort banner when pnnt ing (one I me only). 

• s: - suppresses form feeds. 

• pH 7 2 -sets rhe page length. in line:>. 

F1.lr full details, :>ee print.cap(S). 

( I us r-Is poo • I· ud) and Jcvice file The 'rnol Jirecrnry 
(/dev/se.:::.a_) should be acct·.s.sihlc to thL· user daer:ton. either l'>y setting 

the modes Ill 777 and 666 respccnvcly, nr by m~kin~ daemon, the owner nf 

the ,hreunry and giving the files access m,)Jes of <11 lenst '/CO .mJ 6CO 
rl':,f'l'\:1 i vcly. 
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A modem is usually connected up diffcrcnrly from a tl·rnun:ll. Tlu' ' ' 
because a modem is a DCE (Data Communications Eqlllpmt•nt) dl'\ •u·, 

whereas terminals and workstations are DTI: (Data Tt·rmmal l:qlllpmt•nt) 

devices. The main difference 1:; that the connect ion~ arc \tr;ught tlll-.llll.:h •• 111 

rhat the modem expects ro receil'e data on the 'transmitted data' lm~ .. md viu· 
\'ersa, whereas when connecting terminal tn romputl'T m cnmputer to u1mputt'f 
rhe connections ha,·c to be crossed over. 

You may need to make an adapter cahle 10 connect a modem or •ll hl'r 
standard RS232 DCE device. Here is the winng guide for connecting t P .1 

standard RS232 25-way female D-rype socket: 

RISC iX workstation (9-way) Modem (25-way) 

Female 0-plug Male 0 -plug 
. . 

1 (OCO)•- 8 (OCO) 

2 (RXO) 3 (RXO) 

3 (TXO) 2 (TXO) 

4(0TR)--- 20 (OTR) 

5 (OV) 7 (OV) 

6 (OSR) 6 (OSR) 

7(RTS) --- 4 (RTS) 

8 (CTS) 5 (CTS) 

9 (RI) 22 (RI) 

In pmct ise you may leave out RI and DSR as they are nor used. If rlw 
modem doesn't provtde a CTS ~>ignn l, k<~Vl' out thts wire and instead strap 11 

1<1 RTS ar the RISC iX wmkst::H inn end. 
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Software connection 

If you are connecting a differenr tyre of modem than the one tllustrated the 
differences wtll he in which sign:1ls the modem looks at and can supply. 
Mort: modem or cxpcnstve modem, can be configured ru u~e or ignore the 
,·arious control signals. by mea m of DIP swttc h ~ettmg~ or by ~ending 
command~. 

For login use, the RISC iX \\·orbtation kct.:ps DTR and RTS on hut won't 
respond until it "ees DCD from the mlxlem If DCD fa lls (due tu a line 
prohlem nr the remote user hanging up) any proces~es :;till attached to 

/dev/sena::. an.: killed. Tht~ 1~ the recognised way to handle DCD, and a 
ll1gin 11W1.k·m should he configurcd to supply DCD only when thnc is a . 
carnt>r. 

For (l\ltgLling u~e. DTR. cmll RTS are raised when rhe litw is opened and 
dropped when the line is clos~.~J . Note howev1.•r they me hot h left raised by 
R!SC OS at bunt time and won't drop until the line is opened then closed. 
Unk~~ DCD is immediately reflected hack, communications prugrams like 
.n.ci eo and tip will fail, so unless your modem can be configured tn 

<tlway~ supply DCD, then leave nut rhe DCD wirt: and in~>tcad strap DCD tu 

DTR at the RISC iX wurkstation C'nJ. lrrc:>pect i\'e of th1.· DCD setting, an 
llUtglling modem should he cnnfigureJ to Jrop any call m progress if DTR 
falk 

Another l'<...,int to watch with mnJem~ is that ~ome of them have an option tu set 
a ~..haracter or chara~..rcr sequence which causes the lin1..· w l-e hung up. If at a ll 
po~siHe 1 hb opti•Jn should ht: dtsablcJ, ·as· u JCp and other communications 
software which passe~ data m binary \\ dl snom.•r or larer ~t·nd this sequence, 
and it 1\'tll be ,·erv hard tu Jetecr wh\ the line t5 conunually bcmg dropped. 
(Hayes compatible modems have such a ~equencc, hut 11 b only recognised if 
1111 data h<1~ l'een passe,[ tor a gn·en tnllc, whi~:h shl)llld h1.· ~et to at least one 
·'t'cnnd.) 

Prngrnms that use m.xkm~ to curnunH.:are, like 'll•CP (::.hurt ft)r unix to unix 
copy) anJ rip (~hon for cermrnal mccrface processor), will only work i( there is 

no qet ty (logm) enabled on rhc sl· rial line. So you must check thm there is 
no mcnrion ,-,(rh~.: serial line in get t yt<J.b. 

For more inf(mnation abour setting up UUCP, refer ro 1 he chapter Settin~t ufJ 
[ IUCP, later on in this Guide. 
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104 

There are a number of SCSI peripherals that can be arr.Khl·d w yolll W*'lll . 

These include: 

• hard uiscs 

• rape streamers 

Connecting SCSI peripherals i:. a ~implc procc~. A~ the communh."<tll<>m 
protocols arc already pre-Jefincd, all you have w do is make your 'Y'Il'lll 

aware that a new device is attached to your :.y~tcm. 

For information about connecting a SCSI device to your sysrem, refer w tlw 
SCSI User Guide, accompanying the SCSI cxpan:.ion card. 

This secdon provides a lot of general information about how to set up a SCSI 
device on your system. A RODIME R03000S hard disc drive will he used a,, 
an example .. SC..SI device, to show 1 he comm~nds rhflt arc needed tor ;1 

particu tar device. 

The SCSI uses a logical slot naming scheme. The actual expansion card slots 
are searched in the order 0, 1, 2 and 3. The first SCSI expansion card found 
has logical slot 0, the next SCSI expansion card found has logical sklt 1 ;md 
so on. References in the rest of thb :-.eel ion to -,I m 0, refers ro logical slot 0. 

This scheme prevents any problems occurring through incorrectly placed SC'-'1 
expansion cards. However, problems may arise should the SCSI expanston 
card subsequently be removed. The next time a call ts made to rhc de' tl\' 
~upportec..l by Lhe removed SC.SI expan:.ton tard, the card referred to ,,.,11 hl· 
the next SCSI expansion card found tn any slot , whtch may be supporttng an 
entirely different SCSI device. 

Abo note that the machine can only be booted tnro RISC iX from a SCSI di~1 
that is attached to a SCSI expansion card in logic;"~! slot 0. This is bccau~l' 

when booting from RISC OS only a number mngtng frnm 0 ro 7 can be us\.'d 
to srecify the boot device. For more infnrmarion, refer m *Boor in Reference 
Section A- The RISCiXFS mudule. 
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The stages that are required to set up a SCSI dcvtce on your system are as 
follow:;. Note that some of these stages may be irrelevant depending upon the 
type of SCSI de\' ice you are attaching ro your system: 

• Create suitable emries in rhe I dev directory for the device 

• Format and partition the device 

• Add a suitable entry in the /etc/disktab file to enable a filesystem 
to be created on the device 

• Add a suitable entry m the /etc/fstab file for mounting the new 
device onto your system 

Creating suitable entries in the /dev directory 

When a new SCSI device has been :lltnchcd to your system the first 
requirement is to inform the kernel where the new device is to be found, so 
that the device can be accessed by rhe SCSl device driver in the kerneL This 
entails using rhe command mknod to create suitable entries in the I dev 
directory for the device. 

The syntax for the command mknod is as follows: 

mknod device-name device-type major-number minor-number 

The meaning of each of the above options is described below. . . 
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• device-name - a total of eight devices are !'11pport cd l•y Ill(' ~( " I 1 , ,1 ~ 

The SCSJ expansion card located at the back uf y n u1 • IIII I IHJIII 111\tl 1 ~ 

designated as the SCSI target device number 7 to whid1 1.111 J,, . 11 "'' l11 ·d 
~even SCSI slave devices ranging from the number 0 to 6. Fo1 I' Xo1111J1ll · 

7 

SCSI expansion card 

0 

SCSI bus master 

(SCSI 10=7) 

SCSI slave devices 
(SCSI 10=0 to 6) 

2 

3 

4 __ 

5 
I 

6 

To avuid confusion, Acorn recommends the aJopriun ol <.ysremati~ n.lll ll'' 
for SCSI devices, us ing sd for SCSI disc Jevin·~ anJ e t fot Sl:~ l 

cartridg<.· rare de,· it e~. N umhering each device from 0 m bNh <..::J<;es. 

Theretixe, if you arc attaching a SCSI hard disc device and tht~ is thl· 

11 

first SCSl device you have attach1.xl. then ynu <;houiJ choose tlw Jcvil l' 11 

natne / dev/sclO. 

To contuse matters ~ltghrly, each of the ~even devtce~ (0-61 may intem<~ lh· 
suppun a further eight SCSJ dt•viccs. So in 1 henry, rhere arc pott·nti;liiV 
So devices 1ha[ can be auached to the SCSI bu:o.. 
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• device-type - thts correspond~ w the two ways that different types of 
dcnce~ handle I/0 dara. The device-rypt. <..an either l-e b, to denore a 

block special device or c w dcnme a character special device. 

RI1K k devices are normally dtsc~ and tape~ that wntc data a:. a ::.tnng of 
hyrc:.. Character dcvtces include printer, anJ tenninab and work in terms 
of mdl\·iJual characters. Although hard dtscs arc normally referred to by 
thl· block device, there arl.' certam Opl·rauon~ where tt is more 
appropriate to use the character nr raw dcvtce; for exnmple when you are 
performing backups it is more eftkient m specify tlw raw Jevtce. 

Therefore you will neeJ w cre~ue at btst two file~> in the I dev directory 

fnr your hard dbc: One file to refer w rhe hind de\'icc and another file 
to rcfl·r w the mw device. 

• major-number - the kernel contains a v:1riety nf diffcrenr device 

driver:> for different types of devtce~, w which it interfaces. When an 

net ion is requested on a device, tht• kt•rnel need~ lo be able to reference 
the devtce using the appropriate driver so that the correct driver, and 
morl·over, the correct routine (or that particular devi<.l' is US('LI. 

Fur thts purrusc, the kernel contains t wu tahlcs: a block device switch 

table and a character device switch table Each device t ypc has entries in 
these rabies that direct the kemel to :,witch to the ctppropriate driver 
tnterfaces for whatever action has to he taken fur the de\ in:. 

The maJor device number allottt·d .to. a de' ke, mdicate:, a device type in 
one of these switch tables. The first cnrry to the SC'..SI dnwr m rhe 
ch<uacter device swtrch rahle b 21 and tn the block device swttch table the 
fi r:.t entry is 12. 

The algorithm for compming the major device numher for a character 
de,· ice is as follows: 

2 .i ~ (X* 7) + Y 

For hlock device~ rhe algorithm is: 

12+ (Xq) + Y 

where: 

X - is the expanston card numher, detcnuined by the logical expansion 

card slot. This means that irrcspec1 ivc of where the SCSI expansion card 
is placed, tf it is the only one tthtallcd, 11 will he tht• first found, ie 
logical device 0. 
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Y - Is the target number, \Vhich is set by links on the SCSI device. 

• minor-number - corresponds to the unit number of a particular dev1ce. 

The format of the minor device number is as follows: 

MSB LSB 

L L L E D X X X 

LLL -· the top three bits of the minor device number, refer to the SCSI 
Logical Unit Number (LUN) which is usually 0. 

E - exclusive open; will ensure that the device ts only open for une 

activity at any one time. 

D - the DIY bit. This causes the SCSI driver to assume no in-builr 

knowledge of the SCSI unit. The system call iocLl, which enables 

processes to interface to the device, is limited to the SCSIDO requesl. Nu 
read or write requests will be accepted. 

XXX - the bottom three bits of the mmor device number are device-cla~s 

dependent. For a direct access device: 

XXX=partition number 

For a sequential access device, the first two most significant bits fliT 

ignored. The third least significant bit, when set to l enables rewind on 
close: 

X=l, ie rewind on close 

For a direct access device, the algorithm for computing the mmor device 
number is as follows: 

Q + (Z* 32) 

where: 
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Q is the partition, ser from 0 to 7 (sdOa to sdOh) 

Z -is the Logical Unit Number, usually 0 

By convention, Jevice names for block devices arc denoted using a letter 
po~tfix (a ro h) for partitions 0 ro 7 respectively. A character interface for the 
block device is denoted by the prefix r. 

llcre are a few sample mknod entries for an example SCSI hard disc drive 
(RODIME R03000S). The device is assumed to be connected w a SCSI 
expansion card located in the first SCSi slot: 

mknod / dev/sdOa b 12 0 
mknod /dev/rsdOa c 21 0 
mknod /dev/sdOb b 12 1 
mknod /dev/rsdOb c 21 1 
mknod /dev/sdOh b 12 7 
mknod /dev/rsdOh c 21 7 

The above commands all create suitable entries in the ldev din.:ctory for the 
device named I dev I sdO ie SCSI ID=O. 

The first and second mknod commands specify a hlock device and character 
device entry for the SCSI device partition 0, with major number 12 and minor 
number 0 (block device} and major number 21 and minor number 0 (character 
device). . . 

The third and fourth mknod commands specify a block device and character 
dev1ce entry for the SCSI device partition 2, with major number 12 and minor 
number I (block device} and major number 21 and minor number 1 (character 
device). 

The fifth and sixth mknod commands specify a block device and character 
device entry for the SCSI device partition 7, with major number 12 and minor 
number 7 (block device) and major number 21 and minor number 7 (character 
device). 

The device names for character devices such as cartridge tapes are denoted 
using a number postfix that refers to the entire device. To refer to the non­
rewinding character device an n is added. For example: 
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mknod /dev/ctO b 12 1 
mknod /dev/rctO c 21 1 
mknod /dev/ctOn b 12 0 
mknod /dev/rctOn c 21 0 

Tht· f1N two m.cwd command~. ~pcCify a bind. de\"ice and character dcnn· 

entry for th~· cartridge t;lpe dri\'e I ciev 1 c: 0 with tn<lJOr nu m her 12 and mmur 
number J (hlcxk device) nnd major numh.:r 21 and minor number I (characrcl 
devic<.:)-

The l.t:-l two :nJCncci commands create !>imdar block dev1cc and chanKtCJ 

dencc cntn<.:~. but specify them for the cartridge· tape drh'e '' 11 h no rewind on 
clo~e-

For mon: inl(lmlntion, refer tl) mknod(8). 

A(tcr typiug -these mknod commands, do an _._s -1 of the /dc.v direLtnry ll> 
display each of the mknod_, that you havl' crc·atcd for the SC~I dt·\'ice. Chcch. 
that each tile ~~ owned hy roct and rh~.· group i~ opera;: 0r and c·nsure 1 h.11 
root ha~ rc·aJ and wr11e ;lccess ro the dc\'lll' <md group operator ha~ rea,l 
<'!Cce-.s. 

To makt.: ce-rtain that only these permissiOn'> arc in operation for each cnl ry, 
type the following twu cnmmnnd~ for each nf th<.: c'nt ries rh:1t yo11 have creml'li 
in /dev: 

chmod 640 /dev/ de ire-name 
chgrp operator /dev/ device-name 

Once su itahle entries hnve hecn cre::w.:d in 1 he I dev dm~ctory, the SCSI 

device i:. now accessible. 

If the SCSI device is a seqttenttal acccs;, dcvtee, 1 hen it can now be usc .. l. 

If the SCSI device ii> a dirt't"l ac.ces.' SCSI Jc,·tcc, tt' a hard disc, then you al"' 
need to run rhe command .:::c:sid!T' (shorr for SCSl disc manager) to format and 
initialt;,<.: the disc fi.1r use as •I UNIX ftlesy~tem. 

The sequence of activitk~ f(1r initialising ,1 SCSI hard disc device, u:.tn~ 
scsidm is: 

• format the disc 

I • wrify rhe disc 
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• partition the disc 

• generate an example enrry for the disc, LObe included in /etc/d:.sktab 

scs i dm has a user interface rhar provides on-line help. If at any rime you do 
not understand a question press <?> and funhcr mfonnation will be given. 
For mformation on any panicular command you can ::t lso t ypc: 

He l p command 

''here command is a \'alid scsidm command. 

Format <tnd verify the disc 

1 St<lrt the formatter program by typing scs.Ldm. Once the program starts. 
you wi 11 Sl'C the prompt: 

scscidm> 

2 Define the device n::tme of your SCSI disc by typing: 

scsidm>device device-name 

For example: 

scsid~>device s d Oh 
Current device is /dev/rsdOh , type O(direct access) 
uevice identifies itself as a RODIME R03000S 2 . 2 

3 You can now format the disc using the cor11mand format: 

scsidm>format 
Keep the existi~g bad block list? >yes 

This is a list of the knmm bad blocb on the disc and should nnnnally be 
included by typing yes. 

~nterleave? (1) >1 

The parameter interleave determines the spncing of data on the disc. 
l1 is usually given the value 1, the tightest spacing. Some very f~m discs 
may require a different interlcavt' factor. 

4 Once 1 he disc is formatted, ir shnu ld be verifieJ by typing: 

scsidm>verify 
No. of iterations? (1) >1 

The number o( times the disc m<1y he Vl'rificd can be changed by altering 
the number of iterations. This is l hy default. 
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5 Bad hlocks on the Ji~c arc rca~signeJ tn :.pare Gl,~<.:b 1Jll tlw d"c 1,, 
answering yes to the next question: 

Reassign bad blochs (yes)? >yes 
Ve~ifyir.g ... verify OK 

The di1>C can now be partitioned for use with RISC iX. Thl·n: arc furtlwr 
command~ available rhat allow you to n:map nut and rl·dcftnl' any ~uh~cqm·nr 
bad blocks that may occur on your di~c. 

A full explanation of all of the formatter commands b gn en m the manu,tl 
page scsidrn(8). 

Partition the disc 

Partitioning the hard di.sc means dividing rhe wral disc nn::a into ~c,·cr;d 
logicCll partitions that can he used for vnrious purpo.ses. For example, urw 
partrtion can be used for storing AlWS files and utlwr areas can hc lN'd 111 

con win various parts of the UNIX filesystem in ~epnrnrc partitiDns. 

The overall layout of the disc after it has heen format! eJ i~ ""' follow!>: 

ADFS ADFS UNIX UNIX 

root partition m formation partitron 

T 

Information abour any pan llton!-. thal you Ol'atc on the disc nre heiJ tn tilt' 

form of a partition mhle in rhe 'UNIX information' area nf the dr~c Thr, 
parrmon table is also replican·d bctwccn disc partitions r hm are cn:<trl·d "" 
rhe disc m ensure that at lca~t one other cnpy nt' r he pan it ion 1 ahll· h 

available from another area on the disc. In the cvcm n( a Ji~c cra:.h 1 h.:rc '' " 
good chance of retrieving the di:>L layout informal ion, which b vit.1l l1" 
reading 1 he dara off the disc. 
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Tn p:trtttton the disc so that most tlf the area " gtvcn owr to UNIX and the 
minmmm amounr '"given to ADFS, rype: 

~!''Jl n- pa 

J.- r t ,. 1 o~ 

"'nc .. t..d"=" U!hX ~3r- : - 1,-,-.$ ? ('f":'S) "J yes 

;._...v :e J~\ ~J;j .l:iS 1-:=:~3€ oq:-:al t _c,.c:r.::--, ~tc-"1 t;> t{tes 1 rq 

A!F< va=~lt " ''Z•C· (C'i:-t 2CJ l.,_.:,c~,q • .J 
Rc .. rcteJ ro. Jf t:ock:; h "-"'-s caLoL_,, '1- tc 2ne 
W• t1, .:. .. (:- .... oa. _tit _ ... r: ..• '!'"'r.; 

r .. -1, wn .. cr part.tt _ _:;ns.' '> 

The a hove sequence of commands firsrly invoke::. the pa rl i r ion option from 

scs idrr .tnJ u~ks if you wish to inclu,le UNIX ranitiom. Typing yes causes 
scs i dm tu partition rhe disc according rn the prcviou:, diagram. Thus a 

mintmum ADFS p:1nit inn is created anJ the remainder of the disc :1rea is 
gi v~.:n Ll\'l'rfor use with UN IX. 

You arc th~.:n prompted to define the rarnuons on the disc. The max1mum 
numhcr of partitions supported (per device) is eight, ranging from rarrition 0 
tn partition 7. You can only choose rarritinnE< (mm 0 to 6 as partition 7 is used 
w refer to the entire disc area given over !'or UNIX and is automatically 
wnw:n to the partition table. 

The ft.lllmving example shows hlJW to dtv1de the dt~l up into two parrtttons, 0 
anJ 2, corresponding to rhe sample nknod cntne~ that were created for the 
de\'H:e: 

r{t 1..: ·,. ~_:! f.--.rL_-ic-,:--:r~ ~0,2 

'I"T·• "l t• 0

, ·k 'C '::.. ---c - ~ _.;: ~- ...... _ _.. ... - ' # --:. •. 

'l tl'll tl .. -<: f•c· p.,-~-;- ·.-.r. 0 , (2091 . .J 
T~r m ~ ~ -l..m L...&.lc. · .i.bl: l'<i-;:-r !l ...... - r ~1.'! fltt_,_ic: • .1.!1 P( :. b '?Cr-..:J 
.t' ·t ~ < rn~r L- )C • >9000 

• t rt 'f b..a.w ... J-. !..JL p-:rr-·-· -,., (~ !O.t -;, .J 
T1 m X ITI-'"11 Jtl. .. wat.J _ ::.> le-'1·;t:·'1 lf .. r,'l f,ci l~-t.ltt, J.Ji ~to~..., ~Jt -~·:­

r~t-"'1 -r-tl:.~-o:L c.. (}>::.2c.;) t ·9625 
~· ,..1 I ~ \ • .... J-. r l -:>r .. ~o::.:l~ • • , h .. ,e 

Tht. prl'\'tuus ~equence ot commands specti'ie.~ two pa1 tttH10~ to be pi need on 
d11.. dbc area given over to UNIX. Note t hnt rht.· tllt<ll kngrh <lf the dbc has 
~lct.reased hy thrcl~ bloc h. One block is Ll>'l'd .lt the sum nf t h~.: UNLX 
l'i1rtil inn1o tn hold the panitinn t:1ble and an extra hlnck is used <H the ~.:nd of 
C<1Lh p:1r1 it ion 1>pccificd to contain :11)01\Wr cory of the Jl<'lrt irton I able. 
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For example: 

ADFS 
partition 

(208 blocks) 

..,_ .. 
I 

', 

. . . 

-- 18836 blocks 

UNIX 
partition 0 

(9000 blocks) 

• l i 
V • 7" 

I 
I 

"" I ~· 

" I 
___ .,... 

.-
........ 

~ 

UNIX 
partition 2 

(9625 blocks) 

• 

Copies of the UNIX partition table (3 blocks) 

lf more partJttOO!> wt~rc specified, the end nf each partition would cnJII:IIII 
another copy of the partition table. 

After complering the partitioning of the disc, rhe par11t10n table and a simpll' 
diagram showing the partitioning of the disc is displayed. Use the lonn 

supplied in the SCSI User Guide to copy the partition table tletails anJ kl'l'P 
them as a record. 

Generate a sample /etc/disktab entTy 

The next stage is to use rhe m.<diskt.ab option of scsidm to generate a 

sample entry for this disc in a temporary file that you can then use as 1 he 
basis for creating a sui table entry in the disc description file I et c I d.i s k tab. 

For example: 

scsidrn>mkdisktab 
f ilename ? >/tmp/disktable 
scs i dm> 

Leave scsidm by typing: 

scsicim>quit 
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For more mformation, refer to sc:sicim(8). 

Nllw edit the file /etc/d~sktab w include the file /unp/disk'Cable 
wh1ch you CH·are,lu,mg scs i drr .. 

All that vou nc~:d to change ~~ rhc name f1l'id, wh1ch ~~ u~ed tu refer 10 the 
dcnce. For exampk·, you may wi1:-h ro changt thl' name cht>~cn to refer to the 
device nr 10 .~JJ some more names of your <mn. 

Al-.o, check it there are any mhcr enrrie~ fi1r the Jevict: in th1s file. If there 
.m: then these entries should he JclcteJ. 

At this stage •t 1~ possihle to u~c :nk£s or newfs nn the individual disc 
partitions. These will create UNIX file~y11tc1m 1ln the partitions, which arc 
then suitahlc for mmmting. 

Nott', ne\'er create a UNIX filesystems on the 'all' partition (sd?h) as this 
wdl destroy all the UNIX partition inform;ni11n as well as the ADFS 
partition on the disc. For more inform m ion, refer to m k I s (8) and new C s (8 ). 

If the SCSI dtsc partition is to be mounted when 1 he 1>y:-tcm is in it ialiscd then 
an entry •nust also he made in /etc/fstab. F-ur more information about the 
fnrmntof thc"c entnes, refer to fst.ab(S). 

With ,, ~tntable entry created 111 /e.:c/fstab, rhl· SCSI disc partitions are 
then rl·ady for mounting. . . 

Tn mount the p.1r1 itioru, reho01 tht· machme m d1c normal way. If everything 
wnrb t.orrect h- vnu should he a hie to access the SCSI dtsc partitions you have 
t:mcreJ m eLc/ fstab. 
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• Using the floppy disc utilities 

• 
• 
t Introduction 

• 

' 

• 

' 
• Floppy disc device 

names 

I 

I 

I 

I 

I 

This chapter describes how to use rhe floppy Jisc utiliticl> available on your 
~>yMem for performing the following rash: 

• Transferring infom1arion from your ~ystcm onto f1oppy dbcs in different 
f(mnat~ for use by mher types 0f workstations. For example: 

• UN IX workstations, ie RISC iX work~talions, Sun Microsy~tems 386i 
mnchincs, Xenix systems etc. 

• Acorn AOFS compatible machines 

• MS-DOS compatible machines 

• Expanding the storage cnpacity of your sy~>tem by using floppy discs as 
mountable UNIX filesystems . 

S<.>mc of Lhe utilities described in this chapter arc also described in the 
chapter emitled Communicating with orhe! systems anti ltScrs in 1 he RJSC iX User 
Gwde. So tor a more gende introduction to u~ing floppy dbcs, refer ro this 
Guide fin.t . 

Th<.· device names that \'our worksrarion uses 10 rdcr to ils disc dnve are 
' 

shown below. The difference between the dev1<.:e names is 1 ht' k>rmat of the 
floppies which arc written or expected wuh l'ach devtce name. The expecreJ 
form;~t li~rcd ak>ngside the deviCe name: 

Device name 

/dev/rfdf256 
/dev/rf'd[512 
/dev I r Cdfl024 
/dev/rfdv256 
/dev/rfdv512 
/dev/rfdvl024 

Initial value 

256 byres/sector 

512K byt~::,/secror 
1024K bytes/sector 

Z 56 bytes/sector 

512 bytes/sect or 

1024 byres/sector 

Using the floppy disc utilities 

Meaning 

Mnster Compacr ADFS f'nnnat 

MS-DOS 720K f,)rnHlt 

ArcbimcJes 1\Df-S 800*1K D-form<11 

variable l\1rmut 

variable f(mnnt 

V<lriahk format 
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1 There is an almost limitless variety of possible format:- 111 1\lm h 11,,1'1'\ .!1-. h 

(or lloppies for shord may be recorded, in terms of ~cLt<1r -;i;t·o,, 11111111,11 ,q 

~L·ctors etc Although Lhere are some exception.~, notably Aprk 3.5'' dNs 

However, most of the time you will probably Lmlv ll'•l' dw t\r,/1/JJii'lh 
worksu'lrion ADFS format (ldevlrfdfl024), unks:, you m:t:d t(l t•x,·h.mg<' 

data with MS-DOS based workstarions, in which case you wtll ncc, l 111 ollli'\S 

the device name which 1vrites and ex peers MS-DOS !mm. 11 ( n;tllll' l) 

I dev I rf d r 51 2 ). 

The remaining device names include oldadfs format ( 640K) - I de vI 1 I ( 11 2 ') h, 

and the three vari<tblc-specification format.s / d ev./ r ldv '_,f, 

ldevlrfdv512 and ldevlrfdv1 024, which have downluadnhlc fprm.l1 

descriptions, hut are initialbcd at boot time to he similar Lo rhe rhrt'C l1xvd 

format-s. 

You can use f.he prngram flpop(l) to reset the paramett:rs for lht'SC vurl:d' ll 

specification fom1ats. For more information, rcf<:r to f l pop(l ). 

Brand new discs, ur discs which h<tve been written nn a differenr Jcvtu' n ;utll', 

cannot be used in any way until they have first been formatted. 

The command to fonnat tloppy discs is f f d (shnn for fonnm floN)'I dl'n) ' I h '' 

command only writes initial track layout information onto 1 he dist and ,11 1{'.' 

not write our any file strucrurc information, which wtll he needed 11 Y• 111 .111 

going to store files nn the di'>c. 

f fci is quite adequate if you are going to u~c prugmms such a1> ~ i.'t L Ill l' l • · 

w trun•Jer Ciles bet-ween UNIX wurksraions as they du Hill ..:xpu:t r" find .Ill\ 

informatiLm ahout nle ~tntcttJre 11n rhe disc. 

T11 t(·,rm:H ::~ dbt m ' ~t:m,lard ADFS-stylc D fom1at. mserr IlK ,J,,L till" dtt' 

drive (having mad~: ~ure rh at the write-pmtcct .~ltdc tab i~ CL1Venn).! t hl' h<~h• l, 

~dr~: " 

ffd 1024 ...I 

ADFS-.:,tyk D fom1HI is 1 he hest format m use il you ,trc ~~ •ing t (l tN' till' 

fltlppy Ji~c with La t or cpl o <~nd i1 is als,, che defaulr fl•rmal rha1 h use, I 11 

f f d is issued with nu uptkmo. 
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Transferring 
information between 
machines 

Transferring information 
to and from other UNIX 
machines 

If you inrend to use the floppy di~c t<l rmn.o.,(l·r mform.u ion to either ADFS 
machme1- or MS-[X)S machines then you do nm need to u::.e a separate 
command JUst to format the dt,;c. the fi)nnatting command can he mcluded a~ 
an option with th.: ADFS and MS-IX>S tran~fer commands described in the 
next ~el uon. 

The tollowmg ~ecttom show you how w transfer mfmmaunn from your system 
<ll1to Hopp~ dtscs for use by other type" of worbtattnns anJ from other types 
of wurbtat ions back to your system. 

Notl' that rhe utilities described are only swtahk· tor copying textual files 
hctween your machine and anorher dittercm typl' uf machine. You can only 
transfer htnarv files betwecen two fUSC iX \Vt)rbtat tons • 

T he tollowing procedure describes how to t ransf'e r nlcs he tween two UNIX 
worbtattons. This includes RISC iX workswt i1111s and any other UN IX 
worbtation that supports --ar (short for tLI/)e archiwr) or cplo and also has a 
3.5" lk1ppy disc drive 

l n nrJcr ro be abk m transfer files het \.\."t>l'n t\~\> workstations, you need to be 
a hi~: to ll'g in a~ root on both worksmt 1on~. 

first, you need to format the dtsc lhlllg the command £ r c as previously 

desnibcd. With th~ floppy .Ji~ fonnarteJ, you can now copr fi les onto the 
f1l1ppy disc u~ing either Car or cp i 0 Thl ti1llowing examples use tar which 
is the mtht popular command used to tran~lt-r files and 1s l>uprorred by more 
mach ine:- th<~n cpio. 

For exampk, if you have rwo file, (£i.:el and file2) that you wtsh to 

tnm~fer Ill another l1NIX workstarion, rype: 

tar cvf / dev/ fdf1024 filel file2 
d fllel 1 blOCKS 

a l-ile2 I blocks 

Thl· Ct)tntnand car C<m be used tor saving and re:-tonng files hetwcen 
worksrarions th at may nor use the sam~.: fi le fotmat:,. t-ar produces une large 

l'ile in a Mandard fonnat comaining the fi lt•s spec ified, wlli<.b. is written onm 
your floppy disc and can then be 1 ransferred 10 tlw remote UN IX workst at ion . 
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You can check that the files have been copied successfully, by typing: 

tar tvf /dev/fdf1024 
rw- r --r -- 0/0 291 Nov 21 16 : 19 1988 fi l e l 
rw- r --r -- 0/0 23 Nov 2J 16 : 19 1988 file2 

To copy the archived files from the floppy disc to the remote UNIX 
workstation, log into the remote workstation as root, change direct01 y Ln 

where you want to put the files, insert the floppy disc containing lhe 1 wo I i b 
and type: 

tar xvf /dev/ fdname 

where fdname i~ the floppy disc device name of the remote workstation. Fw 
example, if you were copying the files onto another RlSC iX worbtati<m you 
would type: 

tar xvf ·/dev/rfdf1024 
x file1, 291 bytes, 1 tape blocks 
x f i le2, 54 bytes , 1 rape blocks 

As indicated by the system messages a hove, this command extracts the tW< 1 

files f i lel and file2 from the Hoppy disc and copies them into your 

current directory on the remote R1SC iX workstarion. 

For more information, refer to tar(l), cpio(l) and ffd(8). 

To transfer information from your system to a Aoppy disc that nul 

subsequently be read by an Archimedes machine, use the utility wradfs ( ~ho11 
for write tO adfs) . 

For example, if you wish to transfer two files named filel and fj le2 to .1 

brand new Hoppy disc, insert the disc imo the drive (having made sure that 
the write-protect slide tab is covering the hole) and type: 

wradfs -fia -n "ADFS-files" filel log. file 11 

Do you real ly want to fo rmat the disc? y 
748K bytes free 
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This command firstly formats and initialise~ the Jbc so that it can store 
ADFS fib (the - fi options). The - a option displays the amount of free 
space left on the disc after the transfer has been completed ( 7 4 8 K in the 
:lhovt• example). The - n option sets the disc name for thl• floppy disc (ADFS­
L 1 es). 

To check that the transfer worked satisfactorily, type: 

adfsls -1 
Disc name : 'ADFS-fi!es ' 

Directory title : Initialised by Unix 
--RW fff 13/04/89 13:01:00 OOOae OOOc-OOOf filel 
--RW fff 13/04/89 13:01:00 00057 0010-00 13 log-file 

adfsls (short for adfs list) lists out the coments of the currently inserted 
floppy disc. 

Notice duu the'.' in the file log.file has been changed to a'-'. This ts 
because ADFS uses full stops to specify directnry pathnames. Thus the file is 
now called log-file. 

The information on this disc can now be read by an Archimedes machine. 

You can u~ the utility adfscat (short for adfs catenate) to type the contents 
of an ADFS file on the floppy disc and -adfsrm (short for adfs remove) to 

delete an ADFS file from the floppy disc. 

Ttl transfer information from an Archimedes machine m your system, use the 
uttltty adfscp (short for adfs copy). For example, to transfer the ADFS files 
filel and log- file used in the previous example, back to the current 
directory and into their initial UNIX fonnat, type: 

adfscp - V filel log-file . 
Created file ./filel: 174 bytes 
Cretited file . /log-file : 87 bytes 

adfscp copit's all the named files from the floppy disc to the current 
directory (specified by the ' . '). The -V option causes adfscp to give an 
account of its activities. In the above example two fil es are copied to the 
current directory. Notice that log- file is not changed back to its original 
name, as 1 og-f i le is a valid name in UNIX. 
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To che<.~k that the files ::md directories were succest-fully c,,p icd, li:-~ !lit' 
content::. of the current directory, using the ls command, 11l111\c,ll:ildy :lftvl 

using adfscp. 

As indicated in the previous examples, there arc certain n ::-.t ric1 11 •n~ 

concerning file names when transferring between ADFS ami RISC iX. TheM: 
restrictions are fully described in the manual pages for the ADFS utilities. 

For more information about the ADFS floppy disc utilities ;md the 
options that can be used wit.h them, refer to the following manual 
adfscat (l), adfscp(l), adfsls(l), acifsrrn(l) and wradfs(l). 

. 
vanous 
pnge~; 

The MS-DOS floppy dis~ utilities are virtually identical to the ADFS Hl1ppy 
Jisc utilities in terms of their funCI ionali1 y ;md rhe options that can be used 
with them. 

. .. 
To transfer infonnaLion from your system 
subsequently be read hy an MS-DOS machine, 

for t.t?rite tO ms-dos). 

to a floppy disc that can 
use the utility wrmsdos (shmr 

For example, if you wish m transfer two files file l anJ 1 oq. file to a 

brand new floppy disc, insert the disc into the drive (having maJc sure 1har 
1 he write-protecr si ide tab is covering the hole) and type: 

wrmsdos -fia filel log.file 
Do you really want to format the disc? y 
728064 bytes free 

This command firstly formats anJ initialises the disc so that it can store MS­
DOS files (the -fi options). The -a option displays the amounr of free 

space that is left on the disc after the transfer has been completed ( 7 2 8 0 fi 4 

bytes in the above example). 

To check that the Lransfer worked satisfacrorily, type: 

msdosls -1 
CILE l 
LOG.FIL 

: AR 

:AR 
14 : 05 : 56 13/04/89 
13:54:20 13/04/89 

2 
3 

103 
92 

msdosls (short for ms-dos list) lists out the contents of the currently inserteJ 

floppy disc. 
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Notice that hmh file names have heen wm·erred to upper-case characters to 

comply with MS-DOS file naming convention~ anJ also thm the file 

] og . f i 1 e has heen changed to LOG 0 F "L as MS-DOS only allows three 

chamctcr::- after a lUll stop has been mcJ in a iile name. 

The mfom1arion nn this disc can now "e reild h) iln MS-DOS machine 
capa~le of reading 3. 5" 720K Aoppy di~cs. 

You can use the utility msdosca c (:.hon for m~·dos cate1uzte) to type the 

conrenrs of an MS-DOS file on the floppy d1sc and msdosrm (shorr for ms­

dos remove) to delete an MS-DOS file from the f1nppy J 1sc. 

To transfer information from an MS-DOS machine to your system, use the 
utility msdoscp (short for ms-dns cnpy). f-"or example, to tmnsfer the MS-DOS 
files L"'LE1 and LOG . FIL used in the previous example, hack lO your current 

directory and into their ini tial UNIX f<nmat, type: 

msdoscp -V FILEl LOG.FIL 0 

CreaLed r:le ./FILEl : 183 bytes (174 byLes copied) 
Created file . /LOG OFIL: 92 bytes (87 bytes copied) 

msdoscp copies all the named file5 from rhe lloppy dific to lhe current 
direcwry (specified by the '. '). The -V option cau~es rrsdoscp to give an 

account of its activities. In the a hove examplt! two files are copied to the 
current Jirectory. Notice that LOG 0 F I L is n11t changeJ back to tts original 

name, a::- :..OG. F"I:.. b a valid name m UNIX. · 

To check that the files and dtrecwncs were succcs~fully copteJ, list the 
contents of the current directory, using the ls command, tmmediatcly after 

using msdoscp. 

Similar to the ADFS utilities, there are certain rc~tnctions concernmg file 
names when transferring between MS-DOS and RISC LX. The MS-DOS 
uulirics also try to determine between text file types and binary file types. 
These restrictions arc detailed in the manual pages for the MS-DOS utilities. 

For mort~ infonnation about the MS-DOS floppy Jisc uti I it il!S nnd the various 
tlptions that can be used with them, refer to the fo llowing manual pages; 
rnsdos<.::at( l ), msdoscp(1) , msdosJ s(l ), msdos.cm( I) ;md wrmsdos (J ). 
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To use floppy discs as mountable UNIX filesystems you ncl'• I 1 '1 .!11 tl 1 n·.­
things: 

• fonnat- the disc 

• create a UNIX filesysrem on rhe format red floppy disc hy tnit .. lf,.,,n~: rlw 
file structures and the mor directory on the floppy Jisc 

• mount the disc in an appropriate directory on the filesystern. 

Fom1at the disc.: in ADFS-stylc D format using the command t l d a' 

previously described. 

Creating a UNI.X filing system involves initialising the file structures and tl11 
root directory on the floppy disc. There arc two commands you can u~e 1 o d11 

this: 

• mkfs (short for makefilesystem) 
.. . .. 

• newfs (short for· new filesyscem), a user-friendly fTom-end to mk 1. s 

It is rcccommcnded that you use newts for creating a UNIX filing systl'm 

But it also is helpful to have an idea a hour how mk f s works. An arrn 1pri<Hc 

mkfs command is as follows: 

mkfs /dev/rfdf1024 800@1024 5 2 8192 :024 

The block device, /dev/rfdf1024 is used because rhe raw device limit' 

transfers to multiples of 1024 bytes and mk f s uses smaller transfer size,. 

The next argument (800@1024) gives the ~ize of the dbc . .A.s tfw disc has :1 

capacity of BOOK, this argumenr corresponds ro 800 secwrs at l 024 byLL'~ 

(1 K) per sector. 

The remaining arguments give the number of sectors per nack on the disc: ( 5 ), 
the number of tracks per cylinder on the diK (2). the primary block size for 

files on the new filesystem (8 192), and finally rhc 'fragment' srzc for files 
on the filesysrem in byres ( 1 024). This last value represents the smalle~t 

amount of disc space that will be allocated to any file that is created on 1 he 
filesystem, ic 1024 bytes. 

There are other parameters that can be specified but they can be s0c1fd~ 
ommitted as sensible default valw:~ are provided. For more informaunn, 
refer to mkfs(8). 
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Although mk f s works sarisf~1Ctonly. iti- syntax ts somewhat complex . It is far 

caster to use the comm<md 'lewfs, which Joes all the spadework for you by 

select mg the correct options for the type of disc you are initi,tlising and 
pnssing the~e options on to mkfs. For example, the filc~y::.tcm can be 

in it iaJt,eJ m the same manner in rhe prc ,•iow, example, by using the 
follnwtng r ew.:s command: 

newfs /dev/rfdfl024 adfs 

newts read~ the Jisc Jescnption file /etc/disk Lao to decipher what type 

of dtsc ts being imtialisc,l. It then calculmes rhe optimum pnramcters to use 
in calling mkfs fur this type of disc, then execut<'i> the wmmand rr.kfs with 

th1.·se panuneter.s to initialise the filesy!'>tern. 

You cnn see the mkfs command that is nctually used to create the filcsystem 

by invoking newfs with the -v option set. For example: 

newfs - v /dev/rfdfl024 adfs 

The final stage in making your floppy disc a mountnble UNIX fiby~tem is 
to mnunt it in an appropriate directory on the filesystem. 

Tl1 mount Lhe disc on the directory /m!l<::, type: 

cd I 
mount /dev/fd£1024 /mnt 

mnt is u~ually an empty directory that i:, rc,crvcJ for mounting discs. If 
there are any files or directoric!> stored m thiS dtrectnry they will disappear 
temporartl). hut wtll reappear when the disc ts unmnumeJ. 

To check that the disc is mounted, type: 

df 
r 1 ,, ,. ·' ~ t e:n .-;.>1~ ... kbyces used ava 11 capaci;:y Mou:1ted on 
/dr>v/stOa JL, 983 32010 2623 92% I 
/dev/rfcitl024 663 1 0 586 2% /mr.t 

Thl· ahove displny shows that the.: tloppy disc de\'tCc /dev/rfdf l024 is 

mounted on the directory /mn t and has just Llndcr 600K of ~pace available 

f(11' :-.to ring UN I X files. Note that the other 200K 1)f space on the disc has 
heen used up in formatting the disc ami initialising 1 he (ilesystem. 
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The disc can now be referenced a, the direcmry /rr.nt , JIIM •• ~ Y••u wtHdd 
reference any other directory on the (ilesy~tem. hies l.<lll bt· "·"·~.·d 111 iltl ' 

directory just as they would in any other nrea o( the file/l)'lt'lll . 

After use, you can dismount the dtsc, by typing: 

c d I 
umount / mnt 

Don't forget to rype 'cd / '. If you nn: m /mnL when you type the "l'C~In,l ltm, 
you will get the error message: 

/ mnt : Device busy 

This is because unmounting a filesystem while you ;1re in it 1s rat hn l1ke 
sawing a branch off a tree while you tlre perched on its extremity! 

After ryping . .:he above commands, you nre free to remove the d isc. Note th<lt 
you shou ld never remove the disc hefnre you fir~>tly u nmou nt it from tlw 
fi lesysrem. There may sri 11 ~e some information in lllt~mory that has nllt y~.·t 
~een writren out to the disc. 

Dismounring rhe disc first ensures that all data ~~ preserved, "·' urnC•Ilrtl 

performs a syr~c. 

For more infom1ation refer to mou n l (8). 
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, Setting up UUCP 

Introduction 

I 

Seumg up UUCP can be quire a maJor task, a~ there are many files and 
Jsrectnric::. to ~et up correctly, and maintain Lmce ~et up. However, once it is 
running, it can be quire a rei iablc mc<m~ of file rrnn:ler bet wcen disparate 
sysn:ms where no other method (eg edtemet, floppy) exists. 

Not only un.: files transferred, bUl UUCP ss the hasis of rhe electronic mail 
system provided under UNIX; indeed in most cases the mail system is the 
only pmt ofUUCP that is used. 

The syntax of UUCP is slightly peculinr; rctnlltC machines 
menn~ of a node name followed hy an exclamation mMk 

(ollowcd hy the user name on the remote machtne (in the 

the path name (in the case of other programs). For exnmpk: 

machine! user 

nnd 

machine!/ulalb/c . 

are re(erred to bv 
' 

( ! ). This is then 

ca.,c of mai 1), or 

A transfer ran be 'multi-hop', se vsa one or more mtermeJiate mnchines, by 
:.pectfying ~everal node names, rhus: 

machinel!machine2!machine3! . .. !user. 

One of the limitations of the UUCP suite of prngnm1~ is that the route has to 

be completely known, however some sites overcome this by h<~ving large 
tables of routes and automatically inserring rnutl':- to machine~ known Lo 1 hem. 

Thl·rc are two user-level programs associ::~ted with UUCP. These are: 

• A program actually called uucp, whnse f11nct ion t:, to copy between 
systems with command arguments analog-ous w cp. 
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• uux, which is a program which sets up a )Oh to run ,, 1 n11tt11.111d 1111 " 

remote system, passing specified files as Jat<l nnJ n.:u1\'l'tll1g d11· '' ''~tit~ 
ln fact this is the command invokeJ by ma i ~, pa,.~ll11.( tlw flit'''·'~· · ll'Xt ,,, 

data, and most sysrems are set up only to pcnnit 1 he P''""ing nl 111.111 "''''I! 
uux, and perhaps some harmless command) t<.· li~t files et<. 

Likewise commonly-imposed restrictiom prevent uucp from ht·111g "'~''I '" 
copy a very limited subset of the files on each machme, and tn parttuti.H 

'multi-hop' transfers are very hard, and somctimcl> impo:-sil'-le to 11npll•nwr11 
satisfactorily. In most case:; files are sent 'multi-hnr' a~ part of a nutl 
message, possibly packcJ using rhe miliry t.armail. 

There are usuaUy two background programs starred by uucp. These are: 

• uuc i.co, which connects over the ~erial line Lo the remote ma<.hinc ami 

talb to another copy of itself on that machine tn ::~ctually tmnsfer td~.·~. 
T he 'talte::d' machine has a special login which has this program 111 p l.11.c 
of a shell. 

• uuxqt, which runs after uucico has been completed, and proccssc~ dw 

files which have arrived. 

UUCP may be connected over the telephone line using modem~. <1f din:uh 
using serial lines. Connection may be two-way, or one system may .tlway~ <..tll 
the other (this is usually much easier). Nonnnlly when a juh is suhmlltnl 
using uucp or uux, uucico is started m the hm.:kground to place a call to dw 

remote machine and start file transfer. 

Once file transfer has started, everything which 1s pending betWl't'n tlw 
machines will be sent each way. If modem~ and telephone lmes an: tnYnln:d, 
it is highly Lmdesirable if a request ~~ lJUcucd nnd a cnpy nf u•.1c:.cc swrte,l 

up during the peak telephone charging rates. Accordmgly what usually 
happens is that one system i:. designated a \lavc' l>)'~tcm and never rl<tcl·s 
ea lis, and the other system is a 'masrer' :.ystcm .md call:-. 1 he shve systl'm 
regard less of whether it has work, at fixed rimes st•t up u-;mg c ro:1. Su~.h 

calling is known as 'polling'. 

It is assumed that you have successfully C\11111\.'Ctl'd a modem to the st"rial pori 
t) f your workstation as detailed in rhe previous chapter. When you han: 
connected the modem up you can use 1 he program tiP( 1 C) to :1ccess Lhl 

modem and check or set its internal set tings, pri\)[ t\1 ((.lfTltnissinntng a uucr 
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Setting up a UUCP 

1 
name for your machine 

J 

I 

1 
Setting up a UUCP login 
name 

I Setting up the UUCP 
files and directories 

I 

/usr/spool!uucp 

I 

link. Use one of the unixnnnn entries in /etc/remote lO test the line; if 
th(•re tsn 't one for the speed you want, then make one. You can go up ro 19200 
haud. 

The ~enal line is accessed vta /dev/seria.:.. tip anJ uucico are both 
:.etuid uucp. After you have successfully connec1ed your moJcm, you should 
type the following line to avoid any trouhle wi1h <ICCess permi~ions: 

chown uucp / dev/serial 

Each UUCP machine needs a UUCP name. Normally this is the hostname of 
1 he machine. often truncated ro six or seven characters depending on the 
version ofUUCP that you have. 

If your ho~tname is still unix then you should change it to something more 
origina I. I ( you arc linking into rhc world-wide UUCP net work then your 
UUCP name should ideally be 11niquc in the fim six ch<Hacters, though you 
may also be able to register a separate domain-based electronic mail name. 

Your system should alreaJy have an entry in the password file 
(/etc/passwd) for a user called uucp: 

u~cp : : 66 : l : UNIX- to- UNIX . . 

Copy : /usr/spool/uucpp~blic : /usr/lib/uuco/uucico 

It is helpful lO have a UUCP Sysrem Administrator user, for example 
~ucpsu, with the same uid am! giJ ['lur wrth n normal shell and a secure 
password. This avoids having to set up uucp a:. a :.upcruser and encountcnng 
problem~ with files being um,•rireahle by the UUCP system. 

ln order to set up L..cJCp, vanous files in rhe Jirectory /usr/lib/uucp need 
to be carefully edited. The rest of this ch<lpter takes Yl'U thmugh the stages 
involved in ~ctting up UUCP on your sys1em. 

Login as uucpsu and change directory ro /us r I spool /uucp. Create the 
directories D . nnn and D . nnnX, where nnn is the hostname of your sysrem 
1 runc<Hed if necessary to seven char<~crers. 
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For example, if th.c hostnamc of your machine is s t a rdu s t 1 you wuuld 1 Vl1l' ' 

mkdir D.stardus 
mkdir D.stardusX 

You will also need 10 create the directory XTJvlP m enuhk r~: niPl t' 1111~ 

comm;1nds to S<::nd and deliver mail: 

mkdir XTMP 

List our the contents of the directory /usr /spool/uuc pl usmg che Ulllllll:llll l 

ls -lg. The files for the machine stardust. along with the com·u 
ownership <tnd 8ccess permissions. would be as follows: 

C P t: X l'tii":r. - X < uu~~.> Jci'=J!I~I: 51:· ..Jcc I l J 7 : 4 5 All DE 
c.n·rxr-xr-x 'I Jucr dit€:fi8I. 

1.;, • ,. 
--< Ap !: r 12 : =)9 ' 0 .. . 

d!.·;,r...:!"-x r -x / . u;cp diH?"nOO 'J:2 C·'-' .. -- 1: 17: 46 D . 
d=t,•;.::=-- xr-x 2 'lt:Cp 'joc-·on . ~ - -' b:2 Apr. , 14: 31 D . ~: t.:7. r d:J$ 
:lt.wx~-xr-x l ' 'lJ"t.q.> drJf:r-.c·n 512 AI'L s 11: .:;2 D. s7.a. niusX 
:tr · ... ·:-...:. -xr- ."'~ 2 \J L.<.:JO det er.•."J ~~ ~12 Apr 

.. ., 13 : cg ST.S: 
d r ',;xr - x:: - x /. L:.UCp aaemon : -12 i1~r t; 3 : :)9 '1'1') • 
rlr•,;xr·-x...--Y 2 cucr o.aemb!J 5 12 Dr:c l l -1 :4 ~ x. 
-ir·.·:xr :-: r >: ? o:ucp duc.mo--, ::0 1 2 Dec ~1 11 : 4 F )1'1'1-'lF' 

·Jr· ... ·x:::. '"xr X 2 cnc: p da0.mo1 51.2 Ar;r 6 1: :2i:l L.ucplog.ar:chiv~~ 

The log files LOGFr~E, ERR:..OG or SYSLOG m<ty also he contained m rhis 
direcrory. 

You will need to create the following configuration files in /us r /1 ib/ u u C!J: 

• I.-devices 

• L. cmos 

• L.sy.s 

• USF.lFTTF 

Here are !"Otne cxarnpk::., SCl' the appropriate manual page::. t<.1r more dcmils: 

L-devices 

b •:.:.11 r:t· r.ev-ice l_.t. 1 fJri.L C.lasz "Jl.l.L~:.: (l:..xpf~ct Sp.·d] ... 

" . ' fi\ ...... .$t'[ld- u:• .Jse-d :4 riD h,l y·.- ~?.4C:';pJ I se 
DIR ~et..Ld: u:JU~td ._ .. (;(.1 t 

p:;;·. .:-e• J 
I .J~JI..:~~J ~\ t_; •) (.. --
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L.cmd:-

fl l4. '-'P ... ~,Jn'!l "':iATh=/·.:Hr : /o_=J .• . m.lily 0~ 9.ivc-r , t:) l l..;·"··~C 1-y i! l .. ~t ,.t 
t1 ac~"':'e l t. al :C" c "'tnmct:Lls , 1""\ri? r ~l : i ne . 

.li\T 1 •/~.o~t/l~c!::+ : /.::d J : I Jsr / b l r 
• !JTI(;I ..... 

L.sys 

~ .Sy.-:;tt m Time~ C::lr::r Cl u;; :::: o.,-.v· i ce-/t' a ... L f:! N1;mbet (Zxoec- .3er.a.l .•• - -• 
aco~r Any U!R 9600 s er1a l "" '''' oqir : ~~cp sword: c~okHr 
::es;:a~u hny DIR 960C :2 !4 5£789 '"' se nu! exp<> ~::2 t;er.d2 expecLJ 
Lestdir Any ~!R 9600 ser ~a. ' ''' sendl expe:::2 send2 expe=tJ 
lestpMi 1\ny PAD 9603 ser1a 1 "" send I ·~xncct2 sena2 e xpect 3 

USERFlLE 

' 

Much fu~:- ll> maJe over the ACU cnllcr type and the J~;llkr~ lt supports. 
Nor nil the di<~llers listed in thl' L ·dE>v i ces man page <~re ~upponeJ and in 

an} C<l\l' rhere ;lrc so many different modems on the market, l'ach needing Its 
own ~pecial settings, that this compiled-in <lpproach i' Jlxlmed unless you 
have the sources. 

Instead you should use the DIR cnller ·type ;1nd put all tht: chic-chm with the 
modem in L _ s ys as part of tlll' expect -~cnd sequence. For example: 

Thl' DIR caller uses the 'g' prnt1 Kol, ideal for use with norm;1l non error­
correcting modems. If you h<l\'t' <1 'Trailbla:er' modem at each end of the line 
you :,hnu!J also use 'g' prot<xol as the~ have special hanJimg for IL If you 
have some other error correctmg modem,., either end of the lme, you might get 
a fa~ter 1 hroughput by usmg the 'I' prottKol which you selt:cl hy saying the 
caller type ~~ a PAD. Unl1ke the 'f.{' protocol which sends ~hon chcck­
~ummt•d packers with acknowledgement handshaking, the 'I' protocol sends 
the whok file with a single checksum at the end. It i~ used under very good 
line wndioons when rhe checksum i1. only mrely expected to be wrong. The 
'/' prntocol uses only se\'en bit:- sn any eight bit data gets encoded/dc ... :oded 
on the tly. 
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Testing the UUCP link 

Incoming UUCP 

Miscellany 

132 

Please note that although the caller type is PAD it won\ wurk properly With 

JNT Pi\Ds as used in the UK because <CTRL-P>'s <-m: used in rill' 1n111 .d 
handshaking. 

Once you have edited the above files, you can test the UUCP link hy 1'11111111\g 
uuc i co with debugging on to see what is happenning. TI1is should show up 
any errors in the expect/send sequence. Put a sample fik i11 
/usr/spoo l /uucppublic, give it public read, and queue it for transfer. 
For example: 

~. ~,Jucp - r /us r /s_?oc1/uucppubl ~c/tc-st: remhost. \ ! /t:sr/s?oc:/uLJCppublic/ 1nL.:. le 
'i· /u-:ir / .:ib/uL..cp/ u..tc.:lc;o -.rl -x99 -.:::.:emhu::;L 

The setup for..incoming U UCP is similar to that for outgoing UUCP, except that 
you don't need an expect-send sequence. You should however pur rhe UUCP 
name in /usr/l ib/uucp/L.sys with a Never t imes entry. The site 
should also appear in /usr/lib/USERFILE unless covered by any defaulr. 
For security you should put a '*' in the password field for the generic u u cp 

user and give each site that calls in its own login name and password. A guuJ 
scheme is to append a 'U' to the uucp name to make a userid. In each case 

the uid, gid, home directory and shell remain the same as for the generic 
uucp user. Don'l worry iJ UUCP files seem to change ownership to one of 
these users, the uid is still66. 

You will need a line like this in /etch:tys to enable logins on the serial 
line: 

serial "/etc /get t y s t d.l200" unknown on 

UUCP writes logfiles m /usr/spool/uucp and may accumulate 
abandoned files in its spool directories, so it needs a regular tidy. There is a 
script for doing this in /usr/lib/uucp/c l ean. daily, called every nighL 
by er on. 

If your hostname is longer than seven characters you will need to replace 
references to uuname -1 with the seven character truncation because uuname 

gets it wrong. 
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For more informat ion about setting up uucp, 
p~ge~ L-:>EVIC~S(5), L- DIALCODES(S), 

L o SYS(5) and USER:::'JLE(5). 

I 

' , 

0 0 

I 

Setting up UUCP 

refer to the following manual 
L oALIASES( 5) L oCMDS (5), 
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Here is a list of books that you should refer to for further information about 
System Administration on UNIX !>'{Slems: 

I UNIX System Admini.m-ation - David Fielder and Bruce H. llunter, 
llaydcn books ( 1986) 

2 UN/X System Security - Parrick H. Wood and Stcphcn G. Kochnn, 
Hayden books (1986) 

3 Berkclcy 4.3 BSD System Manual Set, which cornpri~es seven volumes: 

• User's Reference Manual (URM) 

• User's Supplemenrary Documents (USD) 

• Pro~mmmer's Reference Manual (PRM) 

• Programmer's SupplementaT)' Documents, Volume I (PSI) 

• Programmer's SupplemenWT)' Docwne_nts_, Volume 2 (PS2) 

• System Manager's Manual (SMM) 

• UNIX User's Manual Masrer Index 

The above manual set is available from the European UNIX User Group 
(EUUG), Owlcs Hall, Bunringford, Hens, SG9 9PL. 
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• Reference Section A: The RISCiXFS module 

• 

I 

I Introduction 

I 

I 

I 

I 

I 

Tht' reference secnon derails the * commands surrorred hy the RISCiXFS 
module thnr can he used in Supcn·tsor mode from RJ:;C OS. 

All the abtwe operations can be pt·rformeJ from the RISC OS Supervisor 
command line, or altemativdy from thc RISC OS De:-ktnp, by using the 
maintt·nance menu from rhe !RlSCiX application. This section describes the 
use nf the module from the Supervisnr command line. f-.'or information on 
u5ing the module fi-um the RISC OS Desktop, refer I() rhc chapter entitled 
Srarting ufJ and ~hutting down the system, ar lhe scan uf this m;mua I. 

For more general information about * commands nnd modules, refer to the 
J\rchm1edes User Guide. 

. . 
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Syntax 

Parameters 

Use 

138 

*Boot 
Loads a file as a RISC iX kernel and executes it. 

*Boot [<f ilename [ <root> [ <swap> ) ]] 

<filename>is the name of the file thaL is to be loaded as a RISC iX kernel. 

Tht: default filename used is /vmunix. 

<root> 

. . 

<swap> 

refers to Lhe device partition that will be useJ liH· 

rhe root filesystern '/'. This parameter conforms to 
the n<"ltning convention ddM ( U, P) where: 

dd is a two character device driver identifier: 

st st506 h<1rd disc driver 

fd ADFS physical fonmlt floppy ,Jisc. 
driver 

sd SCSI hard disc device 

f:vJ 0 to 7; the major hardwart~ controller number 

U 0 to 63; the unit device number (drivL: 

number) 

P 0 to 7; the parrition number on the device 

refers to the device partition that will be used for 

the swap area. This parameter also conforms to the 
naming convention ddtVJ (C',?) as described above. 

If *Boot is issued with n.o parameters, the comm;m.c.l will t:xecute the default 
kernel image /vmunix and automatically enter multi-user mode. 

The default device p<'~rtitions used for rhe root filesystem and the swap area 
are defined by the RISC iX kernel. Normally root will be set to the boor 
device (as controlled by CMOS RAM parameter settings) and the swap area 
will be set to partition 1 on the root device. 
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Example 

Alternm ive kcmd images and ~mrlllp device infl)rmat il"m c.m he given. If 

altemat iw rarameters are used, 1 he kcrnd \\ tll 1--e swrteJ in ::.ingle-user 
mode. 

Tu hoot off a tlopp) Jt;,(, u::;ing the tmernal ~t 506 dnn·r as the rom partition 
,mJ partition 1 nf the fir:.t SCSI hard dt<;c dnve <1' rlw ,wap partttton, type: 

*FMount fdO(O,O) /mnt 
*Boot /mnt/vmunix stO(O , O) sdO(O,l) 

. . 
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Example 

Related commands 
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*Configure Device 
Sets the device of the filesystem mounceJ when thl· RISCiXF<.:; module I' 

loaded. 

~configure Device <device name><major device> 

<device name> 

. . 
<major device> 

a two character device driver identifier: 

st st506 hard di~c driver 

fd ADrS physical format tlorrY d1 ,~ 

driver 

sd SCSI hard disc device 

0 rn 7; the major hardware controller number 

*Configure Device sets the device of the filc~ystem that is muuntcd when d1, 
RISCiXFS module is loaded. 

"'Con figure stO (the default value) 

*C'-0nfigure Partition, *Configure Unit. 
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Syntax 

Arguments 

Use 

Example 

*Configure noRISCOS 
Controls the automatic bootstrapping of the RISC iX kernel. 

*Conf~g~re no~ISCOS ONIOr~ 

On or Off (dl·fault 'On') 

*Configure noRISCOS controls the automatic bootstrapping of the RISC iX 
kernel when the RISCiXFS module is loaded. 

If this flag is set to 'On' the module Jocs NOT ~top for confirmation ro 
bootstr<~p the kernel and wil l aurnmarically ~tart up R!SC iX in multi-user 
mode - RISC OS is bypassed. If this flag is set ro 'Off', the modu le is 
loaded, but the *Root command is not executed. 

To set the flag to 'OH' from RISC iX use the command: 

reboot - RISCOS 

This will shutdown RISC iX and hring the machine into RISC OS, 
irrespective nf the *Configure noRlSCOS setting. 

. . 
~ cor.fig~.:re noRISCOS OFF 
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*Configure Partition 

Sets rhl· partition numher tJf the filc~-r~tcm ll11)unted when the RISCiXF" 
moJuk b loaded. 

• Configt: ~e Partit ion <part.tt.io!"l number> 

<partit ion numbe:::-> 0 w 7; the part 11 inn number on the ,kvice 

*Configme Partition sets the part1t1on number of the fiksystem mounted 

when th<: RISCiXFS module is loaJcd. 

*Confi..gure Part ition 0 (the default vu I ul') 

*Configurc Device, *Configure Unit. 
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Syntax 

Parameters 

Use 

Example 

Related commands 

*Configure Unit 
Seh the umt number of the filcsystcm moumeJ wlwn the RlSCiXFS module 
1~ lna~k·d. 

" Coru:igure Unit <unit: number> 

<unit nurr.ber> 0 to 63; the untr devtl'l' number 

*Configure Unit sets the unit number of the file:>y1>tem mountt·d when the 
RlSCiXFS module is loaded. 

'Con figure Unit 0 (the default vn lue) 

*Conltgurt· Device, *Configure Partition. 

. . 
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*Execv fsck 
Run~ a filesystcm consistency check ( fsck) pnor to bootmg RISC iX. 

~EXECV fsck <options> 

<options> for full documentation on the opt•ons that can he 

used with the fsck program, refer to the manual 

page for fsck(8). Note that the filename of the 

object must be given and must be the name of a 
block special file rhar exisrs on the currently 
mounted filesystem. 

*Execv f.~ck c;1rries out a thorough check of the state o( rhc filcsystcrn and 
should he "used as a diagnostic tool l·(ll· checking the state of the filcsysrern if 
RISC iX fails w boot. 

*Execv executes RLSC iX objects under the RISC iX system call elUulmor 
conmined in the RISCiXFS module. 

All parameters appended to the command line are passed to rhe exccutcJ 
object. Objects are searched for along the 'RISCiX$Parh' variable which use~ 
the default search path '/,/etc/,/bin/' and can he modified at any ume 

using the RISC OS *set command (~cc the Archimedes User Gwdc inr 

details). The ',' character is used to ~cparatc individual path entnc~ 
(conforming to the RlSC OS convention). 

*EXECV fsck /dev/stOa 

*Exccv mkfs. 

carries out a check of 1 he filesystem on the 

internal hard disc (/ dev Is t Oa) 
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I Syntax 

Parameters 

I 

I Use 

Example 

Related commands 

*Execv mkfs 
M.1ke~ a new ftlesystem. 

*~x~cv m~fs <options> 

<options> for full documentation on the options that can be 

used with the mk f s program, refer to the manual 

page for mkfs(8). 

*Exccv mkfs makes a new filesystem on the named device hy initialising the 
file ~tructures and the root directory. 

*Execv executes RISC iX objects under the RlSC iX system c11 ll emulator 
cnnwined in the RISCiXFS module. 

All parameters appended to the command line arc passed to the executeJ 
object. Objects are searched for along rhe 'R ISCiX$Path' variable which uses 
the default search path ', /,/etc/,/bin/' and can be modified al any time 

using the RISC OS '*se1:' command (~cc the Archimedes User Guide for 

Jcwib). The ',' character is used to separate individual path entries 
(cnnformmg to the RISC OS convention). 

~EXECV mkfs /dev/fd£1024 1600 10 2 4096 1024 

*Exccv fsck. 

makes a new filesystcm on a floppy disc, that has 
been formaned using rhc command ffd 1024. 
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*FMount 
Allow:- other RISC 1X filesy~teH~:> 10 he att:1ched ro rhe current root directory. 

*?Mocr1t. <special cevice> <pa;:hname> [~.] 

<special device> refer~ w the devtec partttion that *FMount will try m 

mount a~ '' RISC iX filcsy:,tem. This parameter 
conform~ to the nnmtng convention d<iM (:J, P) where: 

. . 

<oathnarre> 
• 

[ R) 

ddi sa two charaucr devtce driver identifier: 

se. sr506 hard disc driver 

fd ADrS physical format floppy J isc 

dri vn 

sd SCSI hard dis<.: device 

M 0 to 7; rht• major hardware controller number 

lJ 0 to 63; tht· unit de\'ice number (drive 
numhcr) 

P 0 to 7: till' part it inn number on thl· device 

a valid path name t hm points w a currently unu~ed 

dtrecrory on the ftlc,y~tcm. 

make the mounted mesystem read-only 

*FMount attache!> a RISC: tX filesystem to .1 '-llttnhle mount point on , 1 

currently mounted tilesysrem. Thi~ fiksy~tt•m then become~ a\·ailablc as " 
sub-tree from the original mount poim. 

*F'MOllllt td0 (0,0) /mnt R 

*UMnunt 

mount :l read-only filcsystem from 

f1oppy t.lisc Jcvicc ' f"d0 (0, 0 )' in 
Llw directory /mnt . 
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Syntax 

Parameters 

Use 

Example 

Related commands 

*UMount 
Releases an atmchcd ftlesysrcm from the gt,·en mount pomt. 

<pa thname> a valid parhnamc that pointl> to H currently mounteJ 
filesysrem. 

*UMounr releases the filesystem attached tn the given mount point by the 
cummand *FMuunt. The mount point rcvcrrs w being a normal directory on 
the parent filcsystcm. 

"Umounl: /mnt releases a previously mounted filcsystcm from /mnt. 

*FMount 

. . 

Reference Section A: The RISCiXFS module 147 



148 

System calls 
supported 

The following list details the RISC tX ~y:.tl'm calls that are surrorred fr,•nl 
RISC OS: 

(*denotes linmed suppon) 

exit 
read 
writ:e 
open 
close 
creat 
mknod 
obreak 
lseek 
getu;d * (a l w:-~ys renm1~ 0) 
sync 
stat . ~ . 
lstat 
fst.at 
get.Lime * (only local time) 
readv 
;.n:itev 
r.'lkdir 
getdirent:-ies 
umo~nt 

ffiOU:l[ 

The :-~lxwe system calls arc suffiocnr en ~urron 't:-~ndard UNIA. command~ 
~uch a~ ::.s, date and cat. For example, 1n list the root fik·~y~tcm fn1111 

RISC OS, with the Floating Pomt Emulator l o:-~Jed. type: 

exec v ls I 
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RISCiXFS module 
error messages 

'RISCiXFS module not present or too old' 

The RISCiXFS module must be ins railed before the applicm ion is executed 
(this is w facilitate the noRISCOS option). So the above error message is 
displayed if the module cannot he found or the mlxluk loaded cannor 
:support thts verston of the application. 

'RISCiXFS Failed to boot last time' 

This message is displayed at anitial start-up tf, for any reason, RISC iX did 
not properly start up the last time the RISCiXFS module was loaded. If the 
system does nor hoot correctly following this message, resum the system again. 

'RISCiXFS: failed to mount ROOT filesystem' 

This message generally means that one or more of the CMOS RAM 
parameter settings are wrong. Con figure each seu ing h~1ck ro its default value 
using the appropriate *Configure commands. 

. . 
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RISCiXFS module 
applications error 
messages 

'Not enough memo r y for ob j e ct' 

This message may occur if you try ro load a file as a RISC iX kernel ustn~; 
the *Boot command. The defaulr memory allocation for Tasks in RISC OS is 
640K which is usually not enough memory ro load any sizable kernel. 

To increase the memory allocation for this Task, position the mouse point Cl 

over the Task Manager icon on the extreme right of the icon bar and click 
Menu. Select 'Task display' from the menu displayed. This produces n 
window containing details of the use of the computer's memory. Using Select, 
alter the size of the 'Next' bar in the window to a more usable size (lc)J 
example, 1024K) and try the *Boot command again. 

'SWI not known' 

This can occur during the use of the *Execv command and is caused hy the 
RISC iX obi.ect containing sysrem calls that the R1SC iX system call emulator 
does not understand. 

'The EXECV command r e quires floating p o int suppo r t' 

This message i.s displayed when an *Exccv command has been issued withtlut 
the Floating Point Emulator (FPErnulator) loaded. 

To load the FPEmulator module, type: 

*adfs 
*RMLoad $.Appl. ! System .Modu les. FPEmul ato r 

then try the. *Exe.cv command again. 

If you are going to use *Execv commands regularly, then it wou ld be a good 
idea to include the above line in your !Boot fi le ro automatically load rhe 
FPEmulator module. 
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t Reference Section B: PostScript printer filter 

I 

I 

Introduction The following C program is a fil rer that is used in connecting your RISC iX 
workstation to a LaserWriter. For more infonnation, refer to the section 
entitled Printers in the chapter Attaching peripheral devices, earlier on in this 
Guide. 

The filter takes an input file and converts ir into PostScript m Courier font 
suitabk for printing on a LaserWriter. 

I( the first two characters of the input file are %! , then the file is assumed to 
be a PostScript file produced from a pre-procc~sor such as psroff and is 
sent directly to the primer without ~my processing. 

t· >~.pst~ll!!! -expands tabs to sp>lces •! 

MJ~flne point lC 
Idee .... chr·.·;<i < (poi:1~*3)/5) 

1cct1ne pl:ysr.yt (797- point) 
roe'ine phy~~id (~60-23) 

lde"i~e MAXliK2 230 

•-r.clude <sto1o.~> 
l inc_uce <cty~e.n> 
tinc.~oe <sl:Lng.t> 
t1r1clu~e <s~gndl.h> 

~n~: ( 1 

I 

I• go·. f~o•n th" t.aseri'ir iler clip path •/ 
1 ~ but: i~- misses l'ig~c SJ.d~ o~ A4 paper 'I 

pci:l~f(''l%!\~/CoJ=Ler ~i~d!ont ~d scalefon: Stt!0:1: '' , poin:): 
' . • nnpaqe(l; 

) 

W ltlUUp () 

) 

P•JtChar (' \004 '); 
putc~ar ( ' \n') ; 

int l~b~pacc ~ 8; 

int 1-ue • ~~ puge = 0 ; 
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L . Lh ' ' _n f)\ ,'J. C. = .uto: 

_e t pl ength = 66; 
· nt-- 1r:dc:n~ ; 

:. r:t l.:.te ro. l : 

c: t:a r "'name ; 
c haL ·~host. ; 

ch-Js. "accr:ile ; 

!• det~L.Jt i,c length ~; 
/# page l o11gtn ~; 

; ·• incer.ta:.~on le:t,Jllt •1 
/ * pr l£l l ccnLr1)L charac:ers •! 
/• L. S€-!" ' s loqirl na:r:E": *I 

/ 4 0ser's ~achi~~ n~me ~1 
/* accocr t 1ng in~€)=r~at~o r~ file T/ 

it ( t-.1 ice) pu-r.s{ " :?f: B.3C tr;;tnn~atr: - 9J ror.a::.e") ; 

also puts('' 20 20 t t·ansl~~e ''); 

ma.ln<arqc, arqv) 
in t argc; 
:::ha:- "'*a rgv; 

int. c ; 

req.1::; ter _r:. L _. 

reg~ster :::t<:>r 'er; 

Hhil o (-a=g c ) 

if (~(cp = * ++argv) == '-') 

r 

case 'n' : 
n rg::-- ; 
na:~:e = ""+ -i argv ; 

c~sc 'f-.': 
argc --; 

ho.s1:. - ~ -·1 argv ; 

bredj{; 

'" ((~ ac:cn (&cp[2]l) > ~ && .1 <= '0\X:.-Nr. ) 
p· .. d,ith = ~; 

b=eak; 

r·.:-.;;,.-, ' ['· ............. '!::. • 

p'eng1:~ ~ a1:01 (~cp [2]) ; 

b reak; 

c ase ' i 1 
: 

1ndenL = a_oll&c~l2 ); 
b :-e<J k; 
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I. 

• / 

cesse 'c~: 

l~terall<; 

Lr':d.J<; 

c:tcc:::ile = cp; 

1f (pwldlh <= E6) 

I 
Oggwic • p~ys~~d; 

paqhyl - phys~y-; 

~··1de = C; 

P<I<JW.ld 
paqhyt 
~<ide = 

= phy::;hyt; 

= physwici ; 

l; 

1~ Pr:r.t cont.::ol d:c:tr~ •1 

length 3 

widLb 
(paqbyt/poirl~-51 ; 

(pagw' d/chn•idl; 
.senal>~ (ldvstop"): 
eo] a l; 

: inc~ • 1; 

page • 0; 

pri"i~!'(''\'t!\n/Ccurie:- flndfon1;: riup settor.L tts} ~tr1r:q~~~dlh", nane); 
prinr;t(" 750 exch s~b 2 div :.c exch rroveto 5CC exch div"); 
pr· rt f (" seal., font set font (%s) shcw sho•.;page\n", ~ame); 

c • getc:.a r () ; 
-t (C •· '~') 

) 

c 
c 

gctc~ac (): 

(c: --= '!') --
p;.lt.cha= (' i-,'); 

rrJ .. ~hc:L= ('!,); 

,,..,_le ( (c = 9e::c:.?.r ()) ! = ECF) 
purch<Jr(cJ; 

w~r.d:1p(' \OC4 ' ); 

exiL(Ol; 

olse 

init(); 
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~rit(); 

whi :e (c ! • E:Of) 

process(c) ; 
c • ge~char () ; 

l 
tf (inshow 11 li:le != 1) 

r.e• ... •pa<Je () ; 
w.Lndup(' \004'); 
ex1~;(0) ; 

!'rccess(cl 
r 

J 

switch (c) 

( 

c ase ' \t.. ': 
do . . 

trans l ate( ' • l ; 
whilo (!tabpos(col , TabstDps)) ; 
broak; 

CJ!5C ' \n ': 
r:ew ... 1.ne () ; 
brea~< ; 

case ' \ t ' : 
'1 ewp,, ge () ; 
breok; 

case ' \b ' : 
endshow(); 
if (COl) 

col -• l ; 
breilk; 

defa~;lt: 

trar.slale <cl; 
) 

translat.(l (c) 
in t c; 

I 
!.! 1! insho·"'J 

it (C •• ' ' ) 

1 • col ; 
!'~~UJ.rl; 

: 
print.•(" 
_nshow -

\d ~.d moveto\n (", :JO + col • c n r wid, paghyt - poirt ' Cl1ne ~ U); 

• 
l 
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lf(c••'\\'llc=='(' le • •')') 
put.Ch<Sr('\\'); 

putchar(c); 
•+col.; 

if (col~= wict.h + l) ~e~l1ne(); ., 

endsho..- I l 
( 

} 

~! (1.nshow) 

printf("l show\n''); 
~nshow = 0; 

new line() 

I 

} 

ondshow () ; 
1 i ne ~.... 1; 
if (line •• lengch + l} 

new page(}; 

col - 1; 

newpage (I 

l 

,. 
endsho·.< () : 
page -= 1; 

printf(" ~o %d movetco (Paqe 'td) show silowpage", 
pagw1d I 2, paqhyt- poi~~·(length. • Jl, page); 

'I 
prlnt(("showpage"); 
line=:; 
col - 1; 
inapdge (); 

taoposlcol, taos~ops) 

in; CO~; 
char tabstops[J; 

if (col> MAXLINEI 
return 1; 

else 
reLutn tdbs~ops[col); 

st•ttabs(tabstops) 
thar tdbs:ops[]; 
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1rt 1 : 

:or (i • I; l <= l•L".XLI NJ::; i•l) 

Labst.cps(!] - {ll ~ tv.Dspa<.:") 

. . 

~a • ) , - ' 
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Reference Section C: Serial port connections 

Introduction 

Serial port pin assignment 

Thb reference secrion defines the signal porr Ctmneccion, for connecting 
various specific peripheral devices tL) the serial po rt ()(" RISC iX workstarion. 

If the device that ynu wish to connec1 Ill the serial port is not included then 
you should refer ro the chapter entitled Attaching /JC1'ipheral devices , wh ich 
contains general guidelines about attaching Jcvices 10 Lhc :;erial port. 

1l1e following diagram shows the assignment of rhe pins on the serial port 
rhat is tu be connected to a RISC iX workstation, viewed from the side that is 
lO he ~ohkred: 

80080 
DCD RXD TXD DTR OY 

DSR RTS CTS RI 

0808 

This view also corresponds to the view of the seria l port socket from the rear 
of the RISC iX workstation. The pin assignmen1 of 9-pin serial ports on other 
h;1rdwarc is often the same as rh is. 
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LaserWriter signal 
connections 

158 

The following diagram shows the serial port signa ls chat were used m connl:ll 
a Laser Writer to the serial port of a RISC iX workstation. 

RISC iX workstation LaserWriter 

1 (DCD)--- 2 TXD 

2 (RXD)----+-- .....------- 3 RXD 

3 (TXD) 4RTS 

4(DTR)---_. 5 

5 (OV) 6 

6 (DSR)--~-~ 7 Ov 

7 (RTS) --~-__/ 8 

8 (CTS) ----' 20DTR 

9 (RI) 

The corresponding filter th<tt is also needed i5 lisred out in Reference Section 
B - PostScript printer filter. For more information ahout connecting other type~ 
of printers, refer to rhe chapter entitled Attaching peripl1eral devices. 
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I 25-way modem signal 
connections 

I 

' 

The following diagram shows the serial port sign:lb that used to connect a 
smndarJ RS232 25-way female 0-type socket moJcm to the serial port of a 
RISC iX workstation. 

RISC iX workstation (9-way) Modem (25-way) 

Female D-plug Male D-plug 

1 (DCD) ----------- 8 (DCD) 

2 (RXD) ------------ 3 (RXD) 

3 (TXD) ------------ 2 (TXD) 

4 (DTR) 20 (DTR) 

5 (OV) 

6 (DSR) 

7 (RTS) 

8 (CTS) 

9 (RI) 

___________ ? (OV) 

------------ 6 (DSR) 
. . 

------------ 4 (RTS) 

------------ 5 (CTS) 

------------ 22 (RI) 

for more information about conneni ng other types Llf modems, refer to the 
chapter entitled Attaching peripheral devices. 
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Hazeltine 1500 terminal 
pin connections 

160 

The following diagram shows the serial port pin connections for connecting a 
Hazel tine 1500 terminal to the serial port of your RISC iX workstation 

R ISC iX workstation Hazeltine 1500 terminal 

(25-way) 

1 (DCD) ------------- 4 

2(RXD)-------------- 2 

3(TXD)-----------------------. . 3 

4(DTR) --------------- 5&6 

5 (OV) -------------------------------- 7 

6(DSR)----------------------- 20 

7 (RTS) ------------- 8 

8 (CTS) ------------- 20 

9 (RI) -------------- Not connected 

For more information about connecting other types of rerminals, refer to the 
chapter entitled Attaching peripht?Tal devices. 

• 
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• Reference Section D: Manual pages 

I 

I Introduction 

I 

I 

I 

I 

I 

I 

I 

The fnllowing reference secrion contams the rnanu,tl page~ that have been 
rdercnceJ in this Guide and ::tre suiwhlc for Sy~tl'm Admmi~trators. 

Other manual page1> referenced in thi, Guide an: av<tilablc on-line or in rhe 
13erl<eley 4.3BSD System ManaRers Manual. 

The manual pages iuncluded in rhis section are: 

ac 
er on 
dump 
iastboot, fasthalt 
f"rd 
fsc'< 
qet'.:y 

ha.: , reboot 
in:.t • . 

1:1kfs 
1:1kr:od 
fftOC:l t: 

re 
resto!"e 
sa. , a.cctor 
scsid:-n 
Sh l,l.d:J;.:;t 

' • "I I G:<.y .-., 

sync 
L u 11(~ C.:.; 
useradm~n,groupadmin 

' VlpW 
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• 

• 

• 

• 
I 

• 

' 
• 

• 

• 

FAS 1 IJOO'I' I lS 1 lJNIX Progr..tmmrr·, "'-1anual 

h&\thoot. ta.,rhah reboot/halr the ,,..,rem \'-lthout ch'-"{llllg the ..St!\l..' 

S 'I- /\Ill'S I -; 
lt"tc!fa~lhuol I f,,uu+orm,m_f I 
/ctc'ra.thall 1 ltalt-option.v I 

llESt K lfYIION 

I ·AS I IJOO'J I M I 

FtHtboot ilnrlj(nrho/t are shell -;.crlpc' v. htdl rdxxH and halt the 'Y~l"'rt1 "'1thnut \:hec.:kinf.! the hie 
l'ri)·~ll'm' Thi~ is dun..: hy creatin~ a rile l{a-;fhoot. lhen iuvolwg the r,•f•oot prugr.un. Th~ :o.y~ tem 
,,artll(.l •uopl, ietcin . Juok' ror this Jil~ ami, i f pre,~nl. \kqh I he 1101111.11 invocation ul J;c~('l'>). 

SEE "L~O 
hall(8). reboot(8). rq8J 

• 
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