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SYSCEM, a shell srocedure to generate new svshems, and -
to recompile portions of the generatad svsiems, n3s Been
acded to UNIX Qelease 2e Its full pathnsme is -
/ustr/sys/cont/svysagan. This {s the same shell file whizh
__ ganeratsd the Unix Suooort Greuo (U33J) #Crggam? systam, 2nd
- except for the fact ‘that the instructions usedq to creats
_ future fil2 systems are ax=cuted =y tha Frozen and not the
running system, the same shell“procecuras is usasd to generate
" user systems. .
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; There are three garameters %o SYSCEN which make IR
resulting file system comoatitle with the machine an wnlic
4t will be installed. The first paramezzr (s he ©ode
L{either <40 or 45). The seconcd certains £o the floati~
_m= paint opticn aon th 11745, [§f the machine is am 11740 <=tnre
'secend parameter must be NOFFP, The same (s true for [1/23
¢ machines wizhcut the fleating opon[nt otion. Fer  thosa ,
~ - machines with fleaating coint an FPP {s entered as the seccnd .
parameter. The third carameter is the name of a file con=-
taining the list of devices in the configurati~n. Creating
this file is discussed in the section entitled "Using
sSYsGeN",
7
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The program MKCONF i{s executed usina the third {mout
parameter as a file conta{ning the names of devices in the
confiquration. This makes {t possible to select drivers in
UNIX to be compatible with these devices. . The result of the
execution {s two files, l.s and c.c (which are similar to
low.s and conf.c resoectively). The file l.s which contains
low core input/output {nterrupt vectors is assembled and the
result {s moved to l.o. The file c.c, is the configuration
table containing entries for /0 on block and character dev-
ices. This 1s compiled with the =¢c option to oroduce a c.o.

Now that the proper devices have been defined a test 1is
made to determine whether the system is to reside on a 40 or
45 machine (the first irmput oarameter). The program mch.s
is edited to set a 40/45 flag correctly. The edited line
should read . o

.45 = 0 /0 = 11/40 I = 11/45
for an 11/40 or .

45 = | /0 = 11740 I = 11745

for an .11/45,

The floating point option (second input parameter) |is
then tested. Once again mch.s is edited. This time to set
the floating point flaag to indicate the prooer mode. The
edited line in mch.s should read : . :

-

Ipp = 0 /0 = nofpp . | = fpp

. for no fleating point or

«fpp = | /0 = nofpp I = fpp

“  for the existence of the floating point ootion. The proaram

mches 1s then assembled and the result is moved tn mch.o.
The object programs l.o, mch.o, ¢c.0, /usr/sys/libl, and
/usr/sys/1ib2 are loaded with the instruction

ld =x. 1.0 m¢éh.o c.0 /usr/sys/lib?

The =x ooticn causes only external symbels to be placed in
the symbol table thus saving space. [n addition the refer=-
ences to the archive files /usr/sys/l1ib? causes all ac-
propriate system routines to be loaded tnrouch reseolution nf
external symbols {n l.o and.conf.o. The {n{tial preoara=
tions are completed and SYSGEN will now execute this pro=-
gram, - '
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MKFS constructs the file system on an RK pack according
to the directions tTound {n the file called preta. The
description of the contents of the proto file is contained
in the UNIX User’s Manual but summarized below for comolete-
ness. Proto contains tokens separated by spaces,.  tabs, or
newlines. The first token s the name of the file to be
coplied onto block O as the boot proaram. The second token
refers to the size ({n blocks) of the raw file system to be
created.. The next token {s the i-list size in blocks. The
next line comprises the specification for the root directo-
rye. JThe mode, user-id, grouo-id, and the {nitial contents
of the file tokens are included. The mode of all file en-
tries indicates whether the files are reqular, block soe-
cial, character speci{al, or directory special by the first
character being =-,b,c,d resnectively. Yost filas {n the

- proto used for the system generation are ={ither reqular or

directory special. The second character orf the mode token
{s used to {ndicate set-user-id mode (u) or mot (=). The
third character i{s either g or = for ' set-arnup-{d mode or
note. The proto used for system generations has no files
with a set-group—-id node. The rest of the mode *token con-
sists of three numbers indicating read, write, execute per=
missions for owner, group and all others rescectively. The
two decimal number tokens following the mode indicate the
user and group (¢’5 of the owner of the file. [f the file
is a regular 7ile the next token is the pathname of the file
that {s being copled from the Frozen system {nto the new
system. The contents of a directory are eonded with the
token S. The $§ must exist and aoolies eonly to the preceding
directory. This notation allows for "nesting® of direc-
tories within other directories. rFor more Iinformation on
MXFS see the User ¥anual Sectiom YI[I!. A listing of the oro-
to file used in the system ceneration {s delivered with all
new systems so that users can determine wnat was included in
thelr system and where it resides.

Upon completion of MKFS the file system with a cooy of
the Frozen source and object code =e2xists. SYSGEN executles
the run file, FLRC, on systems that have no floatinag caoint .
This sequence recompiles pass | of the C compiler (c?.c
where c0?.¢c matches c¢CO.c, ¢Ol.c, ¢c02.c, ¢N3.c, c04.c, and
cOh.¢ ) and the debuager (¢b?.s) so they do not use floating
peint. 1[It also installs the flecating point interoreter

{fp?.8) In the standard library (/1ib/lib.a}, and {t reloads.

basic (bas?.s) and fortran (f?70.a8) to have their standard
floating point interpreted. In order o check the con-
sistaency A7 tha new systam, FLAC is sexecuted om the file
System that has been Just crested by usira the commands in
that file system. The sysaen procedure echos #system
completed®on the TIY, when this process is donme.
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The line printer {s used to print the followinc documnn-
tationt .

confiqurstion (device names)

sysgen shell procedure

configuration table (conf.c)

low core imagce (low.s)

a copy of the Proto file used for this system
a name list for the UNIX system built

The whole procedure takes sbout 15 minutes.
I¥. Using SYSGEY

The purpose of the SYSGEN shell orocedure i{s %o control
and simplify the Qeneration of a base system which contains
all the supportad commands and features in Release 2 UNIX,
The first step in agenerating user systems was to astablish a
Frozen systam froam which all subsequent systems were built.
Improvements to the Frozen system are deliversd mn modifica-
tion tapes and installed at the site of the machine.

To generate a2 new Frozen system a configuration file is

" used which contazins names of the devices for the machine

configuration. In general the device names used for the
configuration file (with MKCONF program) are selected from
the following lists

m . Ea.—:-—in: """.'.'I
rk

L=C sinale piatter disk cartridge drive

rp 2314 double density disk pack drive
rt fixed head disk

h tm magnetic tape '
te DEC tape -
dhdm asynchronous serial line multiplexer/modem control
dh asynchronous ‘serial line multiplexer
dec asynchronous serial 'line interface
lp hich soeed line printer
pe hich speed paper tape reader/punch
.dp synchronous i{nterface
dn automatic calling unit 1nterface
kl standard console interface

If you have more than nne controlier of a particular tyne,
then 'the number precedes the device name. For examplet:

4de
creates four vectcr slots in l.s for line multiplexers.
One kl(stand:r~ console interface), one clock interface,
and device memnrvy are automatically orovided. For sach
block device specified, an entry i{s also created to allow
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physical [/0 on that device. ‘ .

The order in which dévices appear {n the file is - {mpar-
tant. Block devices always precede the character devices.
[f there are floating vector devices (one of the following):?

det!

k11l .
dlit

dpll

dmi!

danit -

drit

pa5!l Reader

paéll Punch )
datti - .
dx!1 :

kjil

dhil

qtd40

lps!i

vt20

in your machine configuration check /usr/sys/conf/low.s o
make sure +the hardware and the sofiware vector oositions
correspond. [f they do not match, edit the low.s file (n
the /usr/sys/con? directory to match the hardware, reassem-

ble low.s and relead UNIX. (See /usr/svs/ld). (ther dev-

{ces may exist on your machine that are not present i{n the
MKCONF program. They can be acded bv hand to conf.c and
low.s according ©To their descrintions. These can be found
in the DEC Peripherals Handbook.

The next steo is to sdit SYSGEN i{f you do not want your
generated system on /dev/rp8, or {f the nade on which the
system {s to be mounted {s not "mnt". The lines to adit
are! ~ .

/ete/mkts /dev/rp8 proto

check /dev/rp8 .-
Jete/mount /dev/ro8 rkdnoder ik
/etc/umount /dev/rpl

After this {s done execute the SYSGeM shell as super-user.

The SYSGCEMN she!l will produce a copy of UNIX Release 2.
M this onoint any files that are not to be distributed as
UNIX Release 2, nut are needed in the Frnzen system can Dbe
added to the system btut should not be olaced in the proto
file. The onlv ¢hange necessary in the SYSGEM proto file to
use |t as a Froren svstem to bulld user systems, {s tn acdd
the mounting rog=s ({n this case /mnt) {n front of the nath-

names of all z:he files. 8y doirg this all fi{les for new

systems are taken {rom the Frozen system, Similarly the
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SYSGEN file was changed to use the Frozen system as ap-
propriate. Acpendix A i{s a listing of the edited versisn of
SYSGEN, with the chanaes to use the Frozen system to build
yser systemse. .

Run SYSGEN as the super-user so that the FLRC orocedure
can edit protescted files. The frozen system must also be
mounted under thas oroper node. It should also be noted that
if your Frozen system does not have the floatina ocoint op-
tion, future file svsiems will not have the ootion. Modules
affected by the flecating point ootion can be obtained from
the USG group. These modules should allow the user to exe-
cute SYSGEN on a no rloating point system and produce a new
system with floatina point.

These notes describe the shell file that was desianed
and built to aid in the construction of user systems. This
procedure can also be used by projects who in_turn create a
"Erozen® system and generate user ' systems to be sent to

their customers.
\/ﬂ LWiseizomD
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cp /mnt/usr/sys/cont/mch.s mch.s
/mnt/usr/svs/cont/mkconf < $3
/mnt/bin/as l.s

/mnt/bin/mv a.out l.o
/mnt/bin/ce =¢ c.c¢

if $1 = 40 goto 40

it s! != 45 goto errorQ
/mnt/bin/ed - mche.s

/45/¢ _
45 a | /0 =.11/4Q | = 11/45

w

q .
echo 11/45 > $3
goto fpptst

8 errord

"echo 40/45 argument bad - sysgen aborted.

exit

$ 40 ‘

/mt/bin/ed = mches

/745/¢

45 = 0 /0= 11/40 | = 11/45

w

gcho 11740 > s3 .

t fpptst , ) .
1f 82 = tpp goto fpp ’ ‘

it 82 != nofpp goto errorl - RN
/mnt/bin/ed = mcne.s - :

/tpp/¢ ‘

ofpp = 0 /0 = nofpp | = fpp

w

q .
echo no fpp >> 33

goto cont

¢ errorl

echo fpp argument bad - sysgen aborted.
exit

: fpp

/mnt/bin/ed - mneh.s

/tpp/e

«fpp = | /0 = nofpp | = fpp
w

q .

echo fpp > $3

1 cont

pr =h "coafigquration® $3 !lpr
ed = $3

$d

Sd

w

q

pr =h "sysgenx shell procedure” /mnt/usr/sys/cont/sysgenx |

7
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pr =h #protox used for sysaen" /mnt/usr/sys/conf/protox

pr =-h "configuration table” c.c i lpr
pr -h ‘"low core image " l.s | lpr
/mnt/bin/as mch.s

/mnt/bin/mv a.out meh.o

/mnt/bin/ld =x 1.0 mch.o c.o /mnt/usr/sys/lib?
Am !sort -n !pr =h “name list® =2 .lpr .
echo make file svstem started

/mnt/etc/mkTs /dev/rkO /mnt/usr/sys/cont/protox
check /dev/rk®

'rm a.out c.c ¢.0 l.0 l.s mch.o

it 82 = fpp coto tape
/etc/mount /dev/rk0 /newsys
chdir /newsys/usr/c P .
/newsys/bin/ed = cOt.s :
/tpp/g/1/s//0/

W .

3newsys/bin/as cOt.s
/newsys/bin/mv a.out cOt.o
/newsys/bin/ce =-n ¢07.0
strip a.out

cp 8.0ut /newsys/lib/cO

rm a.out cOt.o

chdir /nawsys/usr/source/sl
/newsys/bin/2d = dbl.s
/tpp/g/l/s//70/

w

q
/newsys/bin/as db?7.s

strip a.out

cp a.out /newsys/bin/db

l'm a-OUs

ehdir /nawsys/usr/source/s3
/newsys/bin/as ro?.5
/newsys/bin/nv a.out fp.o
ar r /newsys/lib/liba.a fp.o
rm fp.o

chdir /newsys/usr/fort
/newsys/oin/id =y passl =y passZ -J pass3 =u pass4é\
f1/f10.a f2/f20.8 £3/1£30.a f4/140.2 fx/rxo a -l
strip a.out

Cp a.out fcl

rm a.out

chdir /ne~sys/usr/source/sl

/newsys/bin/as pas?.s

/newsys/bin/ld a.out =i

strip a.out -

Cp a.0u” ‘newsys/oin/bas

rm a.out

/etc/umount /cdev/rk0

check rx0

t tape ‘-

cat /mnt/usr/mdec/m:0 /dev/rk0 > /dev/mto
/etec/unount /dev/r=3

echo sysgsn denes thank God
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