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 GUTS | user manual.

This user manual is an adapted version of the DEIMOS user manual.
DEIMOS is a single-user, multi-tasking systan for the PDP11, de_veloped
- by B.Gilmore at the: Unlver31ty of Edlnburgh | R

How to log in.

To log into the system must press any key on the keyboard of‘ the
console of which one wants to make use. ; - * .

'I'he system asks the user to t.
- name: g,
| end his pas’_rd by pr'mting

passwd: | o | P
_eBoth name and password should be ended by a carrlage return or a 11ne--

"his name by "-pr'inting:

| - f‘eed

The user process assigned to a user, who is admitted- to the system,
will ask for commands by the prompt 'command The user can however
type ahead of‘ the prompt . A . <,

Ccmnands.

All commands glven to the system are interpreted by the command
language interpreter (cli). | o

'lhe input to the cli has two forms, either:
-a standard program name, possibly followed by parameters, or

-a file name, followed by 'stream deflnitlons'

The list of standard programs, which are located in the subsystan, 13. -
searched first.' If the name is found the program is executed. = ;e

. If the name is not the name of a standard program, - it must be the
name of a file. A file name consists of: N
-user defined name (1 letter followed by 0—5 letters or digits)
-user defined extension (1 letter) . '
- -identification of -the owner of the file (2 letters).

The user defined name is written first, followed by a dot and the o

extension. If no extension is set, the extension 'o' is set by the cli
to indicate an object file. If no owner identification is set, it is
checked whether the user owns a file with that name; if not, it is
checked whether the system manager, i.e. the owner of all files which
are intended for general use, owns a file with that name. If an owner
identification is set by the user "himself, only the fully specified file
is searched for. - The owner 1dent1f‘1cation has to be typed between
square brackets (e.g. list.ofwb]).

If the name is neither the name of a standard program hor the name df‘

a f‘ile, the message progran not f'elmd' is printed

A standard pr m .

'Ihe f‘ollowing prograns are located in the subsystan - The name is
followed by the parameters, which'are octal numbers except for file L
nanes wﬁieh sheuld be typed in thelr normal fomet. oot ; -




1) rdf' s
~ read 1ocation the program will ask ﬂor the address(es)
2) st

contents x

3) dump begin—address end-address "
‘dump the specified area of the v:.rtual memory

4) sve service parl par2 par3 parld par5

| isssue a superv1sor call with the spe01f1ed parameters

5) delete filename |
delete the specified file

6) rename old-name new-name

- rename the file from the old name to the new name

7) permit filename owner-permission other's-permission
set the access permissions of the file to the specified values;
for every access mode there is one bit, if set the user has |
permission to connect the file in that mode -
bit O0: read unshared -
bit 1: read shared , !
bit 2: read “and write unshared
bit 3: read and write shared = = s 06 e

- an example: if the access permission: of a user is 3, that user

is allowed to connect the file in read unshared and in read
shared mode

8) discon filename |
‘disconnect. the specified file -

9) logout
stop the user process

A file name .

If a"file name is speolfled that file is 1oaded and the program cuy
contained in it is entered.=- : e o _ |

" The 'stream deflnitions' are 1nput in the fbrm.~,-v |
<1nput 1> (anut 2>/<output 1> <output 2>

<input 1> ete, each repreaent a 'stream definltlon' The definitions
can be separated by a spaee-too;-. ~ . T s

A 'stream definltlon'-ls-of the form:

.tt .~ . -either input or output from your own terminal

.12 | -either input or output from the system console
1 -either input or output from the diablo printer
<any*other devices on the system, speelfled in the same way)
<file name> B .

The streams defined ‘are linked to the input and output streams
available to an IMP program, for: axample, lf tha pro;ram 'fred' ‘is  run
with the following command: - | | --

fred f1, f2/o1 |
then input stream two ‘used by calllng select input(2)' is mapped to
the fileh'f2' A 'select output(1)’ will send output to the file ol

If a ﬁeld is left blank as with <output 2> in the above exauple, 1
the stream is mapped to 'null' ‘which causes an 'end of file! signal on -
input and on output all the output is thrown away.

store into loeation the program w111 aak ﬂor the address(es) and. -



L

Input stream zero and out.put strean zero are always mapped to the usersr?-‘? oy

' ter'minal y

Further exanples' "

prog .tt.: - -uses one input stream '.tt', no output stream

f (apart from zero) is defined | S - T ‘
prog file  =Will read from a file called 'file' on stream one
prog /file  =-no input streams defined (apart from zero), will

write to a f;le called 'file' after a 'select

output(1)'

. Note: when  a program tries to wWrite into a non-existing file, a file_-'

wlth the Specif‘ied name is cr‘*eated

| System rout ines

There are a number of systen routines, i.e.. non-standard routines’l

usable by IMP programs, in the subsystem:

_j.systmmutine sve (%record (%integer service, par1, par'Z, par3,
'pard, - par5) %name mes); 1issues a supervisor call with the

specified parameters
-§systemintegerfnh owner; gives identification of the user

-4systemroutine command (%string (80) s); puts the string into

the command buffer from which the ccmmand interpreter tries to

- read characters before it starts reading from the user console;
this offers the possibility of issueing commands from programs -

-%systemstring (12) %fm strname (%integer inout,stream); gives

the name of the device or file linked to the specified stream

-%systemroutine setstrm (%integer inout, stream, %string (12)
name); 1links the specified device or file to the specif‘ied

‘stream
-%systanroutine setmr (%strmg (11) s); sets the input request

message to s

| -1systmroutine specout and %systanroutlne normout; used to set |

 whether or not output of a buffer for a device should be done at
a line feed; this offers the possibility of speeding up output,
because the process is put asleep only when the buffer for the"

device is full or the "prompt character" (k'100000') is sent.

To use onhe of them one has to include a "%4systemroutinespec" for the

routine in the program.



‘The editor is' a PDP11 version of the Edinburgh Compatible Context
Editor. | | | | =" m e,

For general inﬂormatlon on the edltor see the user guide of the--
Edlnburgh Edltor by H Dewar. .

_ The cmmand for call:mg the edltor has three possmle f'crms as
111uBtrated below: | . . _ o |

e /test - =bo produce a flle called 'test' _
e test = -to inspect an existing file called 'test' |
e test1/test2 ~-to produce a new file called 'test2' .

| | from an existing file called 'test1’.

NOtes . _
1) The editor prompts '>! when it is ready to accept a command and b o

when it expects a line of input (command: get)

2) This version of the editor uses a 'window' on the flle,'this Qill not
normally. be apparent, but it does mean that the command 'mr*"uill not
necessarily return right to the top of‘the file. | “



'Runmng the IMP compiler. '

Tne IMP ccmpller (provided by P.S.Robertson) is a three pass compiler .
to which a fourth pass, a linking phase, and a fifth pass, which creates
the object file, are automatically called for %begin .» Fendofprogram

programs.-

For general infbrmatlcn on the IMP language, see the IMP reférence
manual by P. S Robertson of the Univer51ty of Edinburgh

There are four maln ‘ways cf‘calllng it:

imp a/b - -Whlch compiles source flle 1a' to object L
_imp a/ 1 -Whlch only does one pass and creates a listing file '1'
-f (hote: '1' can be either a filename or '.tt')
Ly ”1mp a/b 1 -.~wh1ch creates both an object file and a listlng file )
imp a,.tt/b -this form is used to change the stack size of the---
, compiled program, see the section on the llnker .

Notes: |
1) The program 'impe' may be run to avoid the linking and object file
geneeatiag‘phases for %externalroutine files. In this: case, the
" file 'b' above is the third pass output. | " I
2) The first pass automatlcally uses a file of '®specs' called

'orims.i[syl’.
3) The first pass creates a temporary output file 'p1 s!' for use with

the second pass. The second pass creates 'p2a.s' and 'p2b.s', the

third pass 'oy.s' and the fourth pass 'pH.S'.

_u) The output from the third pass 'oy.s' is useful. It can be used as

input to the program 'recode' if it is necessary to de—ccmpile the
compiler output. | .




The linker.

-~ The linker is normally'run automatlcally as the fourth pass to the .

IMP compiler._, ‘It can be run separately by typing one of the two
following forms of command to the command language interpreter:

link ab o or
link a,.tt/b -

Both of the above commands take the flle 'a', which must be thei

output from the third pass of the compiler and create a file 'b', which
can be used as input for the fifth pass of the compller (! putl ) to

generate the object f1le1

The second f‘orm of the command overrldes the standard stack size, the

linker prompts f‘or the new stack size as f‘ollows

‘stack: - '
The desired stack size (1n octal bytes), excludlng the gla (in1t1alized

data area), should be typed in (default: 14000).

If a program has exterhal references, the linker will attempt to

satisfy them using '1ib000.o[syl]'. For more information on libraries,
see the appropriate sectlon. : 5 oy, |

If 2 second output stream is spe01f1ed & llnker output map is glven
on this stream. A sample linker output map is given below: |

CODE: 0'40000 GLA: 1140020
- XDEF: Q40000 #GO
XREF : PACK
FILE: rtfile.o[sy]
- CODE: 043162 GLA: 140276
-~ XDEF: 043162 PACK
XDEF: 043652 UNPACK

TOTALS"CODE 00#162 GLA/STACK 014422

The base address for the program's code (040000) and gla (140020) are

printed The 'XREF' refers to 'external references' from that section

- of code (in this case they are all declared by the system). The 'XDEF?
is an 'external definition', in this case '#GO' which is the entry point

for the main progran

The_ 'FILE:* 1ndlcates that the linker has 1oaded an object flle ’ it
specifies its name and the start address of its code (043162) and gla
(140276) sections. The 1list beneath that contains the ‘'external
definitions', in this case entry points that the file contains. |

The last line gives the overall code length of the program (004162) |

and the total size of the gla and the declared stack.

If any references ‘are left undeclared the linker will list them
along w1th an 'UNDEFINED REFERENCE' message. |

If the linker attempts t6 load a2 file that contains an entry point'

that has already been loaded the message '*DOUBLE DEF' is output and
the linker stops |



ﬁmLibraryﬂmanipulatioh.-

\

- Hhen~the linker finds an external - reﬂerence in a program file it will
attempt to satisfy the reference by searching the 1ibrary
'libOOO.o[sy]'~ 1oading object files as necessary _

There are four programs currently avallable-bo the user to manipulate

 librar1es, they are:

1) pewlib . -creates 3 neW'library file

2) erlibs -creates a new library f11e containlng the definitiqns
| - .. for the system routines
~ 3) insert -inserts the entries of an object flle 1nto a 1ibrary

%) index % -llsts the contents of a library .

'Nete..=Each~ of the progrems will manipulaﬁe libraries other than
'1ib000.0[sy]', but at present the linker will not link them.

1 newlib |
The command for usmg '‘newlib' is as f‘ollows*

| newlib /1ib
Thls ccmmend will create a neW'llbrary flle"lib'

2) crlibs
'Ihe form of this command is as f‘ollows
crlibs /1lib

It will create a new 1ibrary file '11b', contalnlng the definitlonS:of_

the system routines.

3) insert
The command for using 'insert' is as ﬁollows

~ insert test.o,lib1/1ib2 | | | o
The command will add the contents of the f‘ile called test.o into the
library called '1ib1', creating a new library called 'lib2'. | S

4) index -
The form of this cammand is as ﬂollows

index 1ib

This command will prmt out all the entries in the library f‘ile i

'lib'



' Avallable programs

Be31des the already“mentioned user programs there are available theg:w?

followmg ones :

files

“bytes

 words

- -transférs data from 1nput stfeam.1 to output stream 1 if a'fiie
or-device is specified for ‘this str‘em, otherwise to output
stream 0 (the terminal) | B R o g e B

—-gives a 1list of all files, with length in blocks, own access
‘permission; other's access penmlssion date of creation, date of
last access, number of ~ accesses and offer/accept -status, on
output stream 1 if a file or device is specified ﬁar'this?:

stream, otherwise to output stream O (the terminal)

-adumpSQinput'froma1nput?stream-1 in octal bytes*on outpUt- stream

-dumpS.]input-frqm_input_Stream 1'in octal wbrds on output stream

1



7 GUTSSStem"eferencetmanual.

This manual is divided into 3 sections,: describing the supervisor

calls which can be performed by
1) user processes only -
2) both user and superv1sor processes

3) supervisor processes only.’
The first digit of a section number in thls manual indlcates to which of

these categerles the serv1ce described in that section belongs.

Superv1sor calls are perﬂormed by placing the parameters in the
registers r0-r5 and issuing the svc instruction.  Supervisor processes

- can also make use of the send primitive, whlch is performed when the emt

2 1nstruction is issued.

To get the parameters into the registers user processes can make use
of the system routine "svc" after including the following statements:
%¥recordformat message(%integer service,pari,par2,par3,pari,par5)
%2systemroutinespec sve(%record (message) %name mes) ~
Supervisor processes can make use of the external routines "sve" and
"send" after including the statements: .
| %recondﬂbrmat message(%byteinteger id,source, %c
%2integer par1,par2,par3,Par“,par5)
%externalroutinespec svc(%record (message) %name mes)
fexternalroutinespec send(%record (message) %name mes)
Supervisor processes have to fill in the source of a call themselves.

In the description of the parameters for a call, these will be

numbered 0-5. If a parameter is divided into two parts, each occupying

one byte, this is indicated by inserting a slash into the desciption of
the parameter. The part left of the slash should be put into the left

byte of the parameter (note: when declaring two byte integers within a

record in IMP, the first one will be in the right byte of a word and the

second one in the left byte).

Parameter O-always contains the service number in the right byte and
for supervisor processes the source of the call 1n the left byte. This
source wlll be omitted in the descrlptlon.

The registers ro-r5 will contaln the reply to a call when control is
returned to a process-after ‘an svc instruction. This reply is put into
the specified record when using one of the "sve" routines.  Supervisor
processes can receive the reply to a call issued by a "send" by making

use of the receive primitive, which is performed by issuing the emt 3

instruction. This “c¢an be done by making use of the externalroutine
"receive" after including the statements::
Srecordfbrmat reply(%byteinteger id,service, %c
%integer par] par2 par3,pari,par5)
Sexternalroutine recelvefirecord (reply) %name rep)

In the description of the reply to a call the words it consists of
will be numbered 0-5 again.;- ‘Word O always contains the number of the
service sending the reply in the right byte and the number of the

- service having asked for the service in the left byte (remember that one

supervisor process can handle several services). This word will be
omitted in the description. Word 1 always contains a flag: if this flag

equals zero, the service was executed successfully, otherwise it'

indicates the reason why 1t could not be exeeuted successfully




 Blocks always consist of 512 bytes..

1.1) File~serv1ces.

The name

of a f11e must be expressed in RADIX 50 nctatlon (appendlx

- A). Parameter 1 contains the RADIX 50 equivalent of the first 3

- characters of the file name, parameter 2 the RADIX 50 equivalent of the
second 3 characters of the file name and parameter 3 the RADIX 50
equivalent of the extension character and the two owner id characters
" (in that order). For the connect, disconnect and accept file services
the owner - id .should be speclfled for the other services the systema__'
. (re)sets them to the id of the user requesting the service. 3 e

1. 1 1) Connect f‘11e

-.calli

0) 40

1,2, 3) name cf the flle

..u) mcde (2 bits) / for segment 0 and 1% startblock wlthln' 

“segment (bits 6-3), segment (bits 2-0)
5) 1ength in blocks of the part of the file to be connected
(bits 14-9), startblock within file cf the part to be
connected (bits 8=0)

mode : O-read unshared
1=zread shared
-2zread and write unshared
| 3-read and wrlte shared

startblock within segment 0-15

‘length: Ozwhole file

N=N blocks (1<=N<=63)

1"startblcck within file:. 0-511

'7If a ccnnect is requested ﬂcr a file whlch is. already

connected and the new connect can be executed successtlly,' |
the part of the file already. connected is flrst disccnnected.

‘The mode must not be changed -

reply:

1) flag

2) virtual address cf (the part cf) the file ccnnected

3) length of (the part of) the file ccnnected in bytes
4) total length-cf'the file in blocks 3

flag;,1,f11e does not exiat=or no access-permission is granted
2=startblock within file does not exist s
3=file already connected in- another virtual memory in a
conflieting mode
4zpart of the virtual memory required for cormectlng (the
- part of) the file is already in use
- 5zthe mode for a: connect of a flle, Wthh is already
connected, must not be changed

suser is nct allcwed tc ccnnect1cne cf his base files

1.1.2) Disccnnect file.

Ca]. 1 . 'I

0) 41 3
1,2, 3) name of the f‘lle -_

10
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reply: 1) flag

flag: 1=file not connected

2=user is not allowed to dlsconnect one of his base files

1.1.3) Create file.

call:

reply:

0) 42 | _
1,2,3) name of the f11e :
4) length - _

length Ozelther 1/2 the largest unused area or the entire
P -, second largest unused area, whichever is largest
-1=zthe largest unuscd area o |
- M=M blocks
The'maximum 1ength is always 250 blocks.

The owner gets permlssicn for all access mcdes, others get
no permisszcn at all. , A 8

1) flag -
2) length in blocks .

flag: 1=f11e already exists _

-~ 2zlength<0 or length>maximum size
3=not enough space for requested length
4zno more free space |
5zdirectory overflow

1.1.4) Close file.

call:

reply:

0) 43
1,2,3) name of the file
4) length in blocks

_length should be less than or equal to the 1ength allocated

-when the file was created

A file can be closed only once. If it is not c]osed it is

deleted at a compaction of the -disk.
1) flag

flag: 1=file does not exist. s
2=file is connected in some virtual manory
3=file already closed
4zmore blocks requested than allocated
S5=negative length not allowed |

1.1.5) Delete file.

call:

reply:

0) 44 -
1,2,3) name of the file

1) flag

flag *flle does not ex1st ' :M
| flle is connected in scme virtucl mancry



'1.1.6) Rename file.

call: 0) 45 :
1 2'rlght byte 3) old name
left byte 3,4,5) new name

The names are in a format different from the other calls.
They consist of 5 bytes: the first byte contains the right
byte of the RADIX 50 equivalent of the first 3 characters,
the second byte the left byte, the third byte the right byte
of the RADIX 50 equivalent of the second 3 characters, the

fourth byte the left byte, and the 1ast~byte the RADIX 50
equ1valent of the extension character. |

reply: 1) flag

"uflag 1=zo0ld file does not exist
| 2-f11e with new name already exists
3..f11e is connected in some virtual memory

1.1. 7) Set access Egrm1351ons of file.

call: O) 46
| 1,2,3) name of the file |
u> access permissions others (4 bits) /

access permissions owner (4 bits)

access permissions: for every access mode there is oneé bit, if
set the user has perm1351on to connect the file in that mmde "

bit 0: read unshared

bit 1: read shared

bit 2: read and write unshared
bit 3: read and write shared

~ An. example: if the access permission of a user is 3, that user
is allowed to connect the file in read unshared and in read

| shared mode. |
reply: By flag
” flag 1 flle does not ex1st or is offered to another user
1.1.8) E2E_EllS;EEEEE_EEEmEEEEEEEEEQE;_ o

call: TO) ﬂ7 T A, - | ,
1,2,3) name'of'the file*lhto which names and inﬂormatlon

~ should be wrltten
reply: 1)”f1ag

flag: 1=file does not exist
2=file is too short

‘The file will contain for every file belonglng to the user ,

the following information:
~the name in RADIX 50 format (3 words)

-the length in blocks
-other's access permissions / owners's access permlssians

- -date of creation

12



-date of 1ast access
-number:of'acoesses
~offer/accept status..-'

Dates are in the following format:

bit 14-10: month (1-12)

bit 9-5: day (1-31)

bit 4-0: year=T72. - |
At the end of the list there is a zero.

1s 1.9) Offer file.
call: 0) u48

1,2,3) name of the file
ﬂ) 1d of new'owner in RADIX 50 format .

The flle cannot be used any'more until it is accepted or the B

offer is revoked. If parameter 4 equals zero, the previous

offer is revoked and the owner gets permission ﬁor all modes‘

and others no penm1351on at all.
reply: 1) flag

flag: 1-f11e does not exlst T
2=zfile is connected in some virtual manory

1.1.10) Accept file

call: 0) 49 g B
| 1,2,3) name of the flle

reply: 1) flag

flag: 1=file does not exist or is not offered
a 1.2)\Gbnsole (user terminal)-serVices.

Every console has its own number, which is also the service number of
most services of that console. Fbr a "put output" request however the
service number equals the console number plus one, because output
requests are directed via the scheduler. If an 111ega1 service number
is set, flag=3 is returned. - |

1.2.1) Open.

call: 0) console number
- 1) 0 REL
2) O=zascii mode |
- T=raw mode
3) O=no echo
1zecho

reply._1) flag
" flag: 1=device already opened
1. 2 2) Get 1ngut

call: 0) console number T e E 0 e et SRE

-
----------



1) 1 o | ' '
2) block number (0—15) in segment 0 of bufﬂer
- 3) maximum number of bytes o

| reply. 1) f'lag |
2) number of’bytes

(0 => end of input: generated by typing eot (-control+d)
- ‘at. the beginnlng of -a line)

flag: 1=device nhot opened by user
2zillegal buffer area

1.2.3)

Putjout ut.
call 0) console number + 1
"- 1) <not used>

2) block number (0-15) in segment 1 of buffer
© 3) number of bytes CEAE _

”'reply 1) flag

- flag: 1=device not opened by user
2=zillegal buffer area

1.2.3) Set input rgguest message.

call: 0) console number
1) number of characters (0-8) / 2
2=5) characters

reply 1) flag
et ﬂ%‘: 1-=_deVicenot opeﬂEd by US&I" '

 1.2.4) Change mode.

,-eall;“ 0) conSOIelnumber
| 1) 3
. 2) O=ascii mode
- . 1=raw mode
3) O=no echo
- 1=echo

reply: 1) flag
_ ' flag: 1=device not opened‘by user
1.2.5) GettMgde.' |

cali 0) ﬁonsole number

reply. 1) f‘lag .
TN 2) O=ascii mode
1=raw mode |
3) O=no echo
1=echo

flag:'1=device not opened by user

14




1.2.6) Close.
call: 0) console-number o - o
1) 5 _ " o , B .
.réply;1) flag ' ' _ | ' '
flag: 1=device not opened byﬁséf,

1-3)'Recoverz serviCe';’
1.3. 1) Set recover re’isters.

call. O) 60
1o
2) new r5
-3) new sp
4) new pc

'reply: no parameters used

1.3.2) Resetkggocessqstate.

ecall: 0) 60
1) 1
2) error number

reply: 1) error number
- 2) old r5
3) old sp
4) old pec
5) new r5

. The'sp and pc regis;ers are set to their new values too}h

This service is called on behalf of the user by the kerné1 when'
~an error occurs and by a console handler when the user types an .
£ '-eaeape (error number -1). It may'also be called by the user htm--r-f
. self | | o | , ,

' 1. 4) Egg
call: -0)\61"

3 reply.iSiﬁot sent

2.1) Clock services.

The replies for the first two services contain the current time, the
request for the last service contains the new time. These times are in

the following format:
2) msec

3) min/sec
4) day/hour
5) year/month

with:

5




,0<=msec<1000 .
- 0<=3ec<60

O<zhour<24 -

1<=day<=max imum day in month

~ 1<=month<=12
- 0<=year<100

2;1.1) Reglz'after a qertain interval.

call: 0) O
1) 0
2) number of milliseconds (msec)
3) humber of seconds (sec)

= O<:msec<1000
0<=sec<25 | |
not (msec=0 and sec=0)

reply: 1) flag
~ 2-5) current time

| flag: 1=illega1 request
©2.1.2) Get_time.

call: 0) O
1) 1

reply: 1) <not used>
* - 2-5) current time

2.1.3) Set time.
call: 0O0) O

1) 2
2~5) newftlme

—

reply D flag

T

flag 1*only system proeesses and the system manager are
allowed to set the time
- 2zillegal time

3. 1) Disk serv1ces

- 3. 1 1) Read from the dlSk to a spe01f1ed bleck in core.

call. 0) 1 |
1) drive number / O
~ 2) disk address (in blocks)
. 3) start. address in core (1n blocks)
.. 4) length (in blocks) s
'-5)mm%m*' -

The*marker can be used by the caller to 1dent1fy différent
‘requests.

reply: 1) flag
2) marker

* 48



'-'flag:'1=no permissioh to use disk
3.1.2) Write to the disk from a specified block in core.

call: 0) 1
| 1) drive number / 1
2) disk address (in blocks) 57, |
3) start address in core (in blocks)
~4) length (in blocks)
5) marker

reply: 1) flag .
o 2) marker

.flag: 1=no'permiSSioﬁ to use disk
3'- 1- 3)

~call: 0) 1
| 1) drive number / 2
2) disk address (in blocks)
3) start address in core
- 4§) length (in blocks)
5) marker

Read from the disk to a specified address in core.

reply: 1) flag
2) marker

flag: 12n0 permission to use disk

3.1.4) Write to the disk fram a"s  cified address in core.

call: 0) 1
1) drive number / 3
2) disk address (in blocks)
3) start address in core
4) length (in blocks)
5) marker

reply: 1) flag
2) marker

"flag: 1=no permission to use disk

3.2) Core mahaganent .
3.2.1) Get core.

call: 0) 2
1) 0
2) <not used>
3) length in blocks

reply: 1) flag

2) start block =
3) length in blocks

flag: 1_no perm1331on to call core manager

“-_;17"
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 2zno free area large enough available

- 3.2.2) Release core;

call:

reply:

reply:

0) 2

1)1

2) start block

3) length in blocks
1) flag

flag: 1=no permission_to'call-core manéger

0) 4

1) <not used>

2) <not used> -

3) address of bytearray in Whlch name and password are stored
4) index in this array where name starts (O origin indexing)
5) index in this array where password starts |

Name and password are strings ‘the first byte contains the number
of characters.

1) flag |
2) service number assigned to user process

flag: 1-111egal name or password
2z=user is already logged in
3sbase file error
4=too many users on the system

This service is intended to be called by the console handlers.
If a user process calls it, flag=1 is returned.

18
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‘Format of nessaVes_sent_bo;the;ocheduler; e

| The scheduler is called from a number of other supervisor processes. -
- The messages sent are not -supervisor calls, but indications to the |
scheduler that a certain event has occurred. See the description of the

system. The messages are identified by their identiflcatlon number,

which ranges from O0-7 and which is filled in by the sender of the

 message. A-"put output" request for a console is directed via the
" scheduler. .  For _the format of this request, see the system reference .

manual.

For the description of the messages the perameters are numbered 0-5,
- as in the descriptlon of the SUperv1sor calls... = | - e

0) Clock.

See description.of clock-Supereisor calls.
1) Disk. - .
_' See descriptlon cf‘dlsk superv1sor calls
2) Connect file. N P

0 3/2 |
1) service number of‘user procees whlch requested connect |

3)_Disconnect file.

0) 3/3
4) Handler input.
0) 3/U4 o | |
1) service number of user of console / service number of console

2) block number (0-15) in segment 0 of buffer
3) maximum number of bytes

5) Handler output.'

0) 3/5 -
1) service number of user of console

2) block number (0-15) in segment 1 of buffer
3) number of bytes

6) Kernel
0 3/6

This is a call originating from the kernel, not from a superv1sor process.
7)-Logout.

0) 3/7 | .
1) service number of user process whlch has 1ogged out




How to load and_start the s;stem._

GUTS-was developed on the RT11 system and is available on an RT11

e oompatlble disk. ~ RT11 is a single user operating system developed by -

.‘DEC for the PDPH serles of‘ canputers.- See the RT11 system manuals. -

¥

The object oode of GUTS is oontalned in an RT11 file called
- 'guts.sav'. How this file is generated is described in the chapter 'how

to generate a new system'. To load GUTS, one has to bootstrap RT11 in

the normal way and to type the command

| get guts | '
GUTS can then be started manually at address 40 (octal) To restart the,
system without reloading it, one can use the same address. |

There is a dump routine in the kernel which can be started manually
at address 44 (octal). After starting the routine one has to set the
begin address of the dump area into the switches, press the continue
- switch, set the end address of the dump area into the switches and press

the continue switch again. The specified area will then be dumped onto
the system console (the decwriter).

" To bootstrap RT11 again, one can use a routine located at address 50
(octal) ThlS routine should be started manually too.

After startlng GUTS, the system manager, i.e. the user with name
'system', who owns all system files and files for general use, should
log into the system and set the date and timeé by calling the program
'settim’', which will prompt for the day, month, etc. and give their

ranges. If this is not done, the creation dates of files will not be
- correct. - :

If it is necessary to compact the disk, i.e. copy all used blocks to
the begining of the disk, one must restart RT11 and use the compress
service of the peripheral 1nterchange program
| - r pip

#*rk0: /s
*¥control+c
One can of course make use of‘other services of RT11 too, e.g. to delete

files.




¢

How to introduce a new user to-the-sx§tem-'

- To_ introduce a new user to the system, the system manager should -

change ' the password file ‘'passwd.plsy]'. This can be done by the

program 'newusr' in the following way: . - I
command :newusr passwd.p/newpas.p
“fred flintstone ff

The system manager has to start the program 'newusr' nand' type a line '.'

containing the name of the new user ('fred'), his password
(*flintstone') and his identification ('ff'). The name and password
consist of a maximum of 20 arbitrary characters, the identification
consists of two letters. Both name and identification should be unique, -
i.e. not already be in the system. If one of them is not unique, an
error message is printed. If no password is given, the system manager
‘should type a '#'., The base files and a scratch file are created for
the new user. The o0ld password file should be deleted (‘'delete
passwd.p') and a rename should be done on the new one ('rename nhewpas.p
passwd p). | *
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_ How to generate a new system. =

e

The current version of GUTS consists of 2 assembly programs and-8 IMP
programs. - The assembly programs are maintained ‘on the RT11 system, the

IMP programs on GUTS itself. The programs are linked on RT11. To read

more about RT 11 than can be treated here,_see the RT11 system‘manuals._

Assembly programs

The assembly programs are:
-the kernel (kernel.mac)
-the heap file (heap.mac)

The kernel is the part of the system responsible for the basic
synchronisation, the heap file only contains a heap, i.e. a data area
for operations on strings performed by superv1sor processes.

| These programs can be changed by usmg the RT11 version of the
Edinburgh editor. This edltor is started by giving the command : |

r editor
RT11 prompts by '¥', after whlch one can give the new file, followcd by
, followed by the old file (e.g. ¥kernel.newskernel.mac). Now one
can edit the file and afterwards close it by ':¢'. One can rename
'kernel. new' into 'kernel.mac' by the program p1p | |
| r pip -

*kernel .mac=kernel .new/r | S
When the renaming is finished, one gets a '¥' again. To leave 'pip' one

has to type 'control+c'.

After changing the source file, one has to assemble it using the

macro assembler. ThlS is done by typing:

r macro

¥kernelzkernel - |
which assembles the file 'kernel.mac' into the object file 'kernel.obJ
(in general: '¥a.x=b.y' assembles the file 'b.y' into the object file
'a.x'). To get a 1lst1ng file, one should type

r maero E AT
, #kernel ,kernel= kernel T . - |
,  which produces a listing file 'kernel 1st! too When the program is
~ assembled, one gets a '¥' again. To leave the assembler one has to type

'cOntrol+c'. ” | | . | :

IMP programs.
- Most of the system is wrltten in IMP At the moment there are 8
| programs | -‘ - -
' -the clock handler (clock.ilsy])
-the disk driver (disk.ilsyl)
-the core manager (core.ilsy])
-the file system (filsys.ilsy])
~the console handler (conhan.ilsy])
' =the scheduler (schedu.ilsy])

-some external routines (syser.ilsyl)
-the initialization program (init.ilsyl)

- To change one of them, one should edit the source on GUTS using the
Edinburgh Editor. The program  should be compiled by the  'impe'
~ compiler, which only performs the first three passes of the IMP

compiler:
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1mpe*disk i/ disk o oy, = B, H | A |
‘The file 'disk.o’ now contains the output of' the third pass of the
compiler. = To be ‘able to link it with the object files generated by the
RT11 macro assembler, the file is converted into RT11 macro format by
the program 'mgeny’': e -
mgeny disk.o / disk.m
The file 'disk.m' contains octal representations. of the instructions and

the initialized data area (glap) and global definitions for external

definitions and external references As an example, consider the file

'‘disk.m' in appendix B, which is produced when compiling the current ;-' .

version of the diak driver.,:

To generate a new system: one has to switoh to RT11 Beﬁore
assembling the file 'disk.m', one has to edit it using the version of

the editor on RT11:
r editor

- %®disk.mac=disk.msy | | - ,
The RT11 file name 'disk.msy' 1is derived from the GUTS file name

'disk.m{sy]’'. ‘The following things have-to be changed fbr all programs
except the console handler:

-the name of .the code part has to ‘be put behind the .CS&Ctl-

- statement onh the first line @
' «the name of the stack start label has to be put behind the
| '.globl' statement on the third line
~-the stack size, which is determined by the statement ', =z.4+200!
at the end of the program, should be changed if it 1s different
from 200 (octal)
-the name of the stack start label has to be put behind the
'.-.4...' statement.
The name of the code part and the stack start label are used by the

initialization part and so are fixed. The stack size depends on the
variables declared Appendix C contains a list of programs with the
name of the code part, the name of the stack start label. and “the stack'

size.- How‘the changes should be-made is shown in appendix

A macro file generated for the console handler should be changed in a
different way. This is due to the fact that the code for this program
is shared by a number of processes and a copy of the initialized data
area (glap) has to be made for every process. The macro file has to be
changed in the following way:

- -the name of the code part ('conhan') has to be put behind the

'.csect' statement on the first 1ine
-the name of the glap label ('congla') has to be put behind the
- '.globl' statement on the third line
~the instructions 'mov {#glaentry,r1' and '01110"' .-at -'the
beginning of the code have to be deleted

~=before the statement  'glabase:glaentry' the"'statement'

‘congla:glabase' has to be included
-the '.=.4+200' statement has to be deleted (every handler process

gets its own data area).
How these changes should beimade is shown in appendix E.

After having made the changes, the file(s) must be assembled by the
macro assembler This can be done as follows
- r macro | |
- ¥disk= disk .
ete.

'Ihis assembles the file 'disk mac' into the obJect f‘ile 'disk.obj' 'Ihe o

object file hame is fixed, See append1x Cs
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For the llnkage of the programs a S0 called batch program is -
available. - This program ('gutstt. bat') cambines the deect files and
calls the 1linker, which produces the file 'guts.sav' ahd gives a loada

map of the system. The program 1s started in the ﬂollowlng way:
.assign tt:log,lst |
.1oad ba,log
.r batch
®gutstt - -
See appendix F, which also shows a load map. From the load map one can
see whether there are any undefined externals or multiple definitions
~ (the multiple definition of '$go' is not important). The high 1limit

~ determines the system size; if it exceeds the current system size in the
~ initialization program, in blocks of 512 bytes, this constant has to be

changed and another systan has to be generated.

'Addlng a new service to the system.

~If a new servme is to be added to the systen one must change the
initialization program so that the service number is converted into the

number of the process which handles that service. See appendlx G for &
table centainlng the service numbers currently in use. =

Adding a new process to the system.

If a new. process is to be added to the system one has to dd two
things: - |

label and a process number and change the initialization program
so that a process table entry is initialized for the process

-edit the file ‘'gutstt.bat' under RT11, so that the new*objett'

- file is linked to the rest of the system, 1s e._1nclude the name
of the object file into the list which is given in the file.

- One can then generate the system;in the normal way. . See appendlx G for1

‘a table contalning the process humbers currently in use.

2l

-choose a name for the code part a name for the stack start



| Chan- in' xthe subs s"tém

'I'he source for the subsystan whmh is written in assembly language,

is in the RT11 file 'comi.mac'. One can edit it under RT11 ~ After

, editing it, it should be ass&mbled and linked:
r macro
- *comizcomi (assmning the source is in 'comi.mac')
- %oontrol+c -
r link
¥nseg7.0sy=comi
| ®control+c | |
Now the current version of GUTS has to be started and access 'permission
has to be given to the file 'nseg7.olsyl' by the systan manager. If the
address of the 1label ‘'strtpr' is changed, compared to the previous
- version, the value of the constant 'strtpr' in the initialization
‘program, which equals 160000 (octal) + the address of the label
- 'strtpr', has to be changed and a new subsystem has to be generated To
- use the new subsystem one has to do a rename under RT11: -
| ~ #gegT.osy=nseg7.0sy/r | | | | N
- It is advisable to save the previous version of 'seg7.osy' before this
is done by: | Fm °"
r pip -
*oseg7.osy-seg7 osy/r
Now ohe can restart the system.




RADIX 50 CONVERSION
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The following table provides a convenient means of‘ translating
between the ASCII character set and its RADIX-50 equivalents.
For example, given the ascii string X2B, the RADIX—BO equivalent
is (aritl'nnetic is perfonned in octal) |
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a or : seeond 1 third
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o |
003100 | A -000050 A - 000001
006200 { B ~ 000120 { B 000002
-~ 011300 | € 000170 .} C - 000003
- 014400 | D 000240 | D 000004
017500 | E 000310 | E 000005
- 022600 | F 000360 | F 000006
- 025700 | G 000430 | G 000007
- 031000 | H 000500 | H 000010
034100 |'I 000550 | I 000011
037200 | J 000620 ; J 000012
- 042300 | K 000670 | K 000013
o4s5400 | L 000740 | L 000014
050500 ! M 001010 | M 000015
053600 | N 001060 | N = 000016
086700 | O 001130 1} O 000017
062000 |} P ~ 001200 | P 000020
065100 | Q 001250 | Q 000021
070200 | R 001320 .1 R~ 000022
073300 ;S . 001370 | S 000023
0761400_' 1. 001440 | T 000024
101500 | U. 001510 | U 000025
104600 | V 001560 | V 000026
107700 | W 001630 | W 000027
113000 | X 001700 | X 000030
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163500 } 7 002710 | 7 000045
166600 | 8 002760 | 8 000046
171700 9 003030 .9 000047
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LIST OF SYSTEM SOURCE FILES.

cro files

'*7”kéﬁhéiﬂhécff" N v s L P e

imp files

- file @ code name - stack start label =  stack size

“elock.i = eclock = ~eclostk 300
disk.i disk - disstk _ - 200

- core.i core - corstk | : 500
filsys.i filsys filstk | - 4000
conhan.i - = conhan i
schedu.i schedu - schstk . 1000 | ,
syser.i ,of & B ' AR

- init.di init B initstk = 200
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R EDITOR

CEDIT 210>
E.f*ﬁISK;HEt;ﬁIHK-ﬁE?.

© JRBI. DISKE

. CSECT DISK™
>Hxkal. DISSTE.F
. GLOBL DISSTK™
>MB '

 LINE >132. CHOPPED '
h'7$$EHﬁ#¥ | Tag 0 s
K7

.=, v2ae |

>F.enpa & zai: F

.o+ X

CSHG

b A g

LINE >432. CHOPPED !
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R EDITOR

- EDIT 2.1 >  n
. *CUHHRH MrC EDNth H 2%

')RBI. C&NHBN.P

. CSECT CONHRN™

SHIRAI. CONGLA.

. GLOBL CBHGLR“
SM3

MOV iGLREHTR?aRI
>k

CODEBRSE :
>M

f11164

K

810605
>F.

GLREHTRV - GLABASE
>G

.~ :CONGLR: Gt AERLE
- ne

NLINE 4132 CROPPED
wkEND*=*
- PH-6 a

.=, 42088
2K

. STARCK:

'  *}¢5

L ::.'.. L T R v
L T T R N L AT, STUN L TR PRI SR/ PO TR




.'Aﬁﬁndth'

_ASSIGN TT:LOG,LST
.LORD EFR,LOG
.R BRTCH

TRRHSFER RDDRESS = 90?624
HIGH LINIT = 1877080

L$JOB/R711
| | TYVIO

1676006

tGUTSTT
MULT DEF OF $GO
MULT DEF OF $GO
"MULT DEF OF $GO | _ .
MULT DEF OF $G0 | =5 .
MULT DEF OF $GO - - .
MULT DEF OF $GO . -
RT-14 LINK = VvV04-064 = LOARD MAP
GUTS . SAY 38-NOV-78
secrlou ﬂDbR S12E ENTRY  ADDR ENTRY  RDDR ENTRY  RDDR
aas. 000000j 911700 ASLEEP 000832 ERRORE 000440 I0TEP 000442
- PONEP 000444 EMTEP 0080446 CLOCKE 000450
.~ DISKEP 000452 CINEP 008454 COUTEP 000456
~ KERNEX 000460 PROCES 000528 APD .ee8es22
RUNPRO 0880524 PROCTA 008726 READYQ 003326
- BEGRDY 8063366 ENDRDY 883370 SUPPRR - 003374 |
SUPPDR 003414 USERRP 083434 FIND 005800
' : COUNT 085126 - e
HEHPFI 04117008 0002088 HEAP B1i7e0 =
DISK 0412100 001400 $GO - 013664 DISSTK ©13430
CLOCK 9413508 004108 CLOSTK 817586
CORE 9176006 002600 CORSTK 822306 | o
FILSYS 022400 034800 SEGMEN 045410 FILE 846756 BLOCK 050684
- - ~ FILSTK 056346
CONHAN 0356400 007600 CONGLR 065546
SCHEDU 066200 0414588 SCHSTK 102654
SYSERS 41062700 001500 RECEIV 184482 SEND 104110 SVC 104116
| . HAITSE 104124 SIGNAL 184132 PRINTS 1B444e0
| - PRINT 4104446 POCTAL 104156 .
INIT 104400 003308 STRARTU 186774 AVRILA 4186776 CONDES 107e%e
INITST T - .




W8 e —

R PIP

OBJ. OBJ-KERNEL 0BJ. HERP. 0BJ, DISK. OBJ, CLOCK. OBJ, CORE. OBJ
0BJ. 0BJ=0BJ. OBJ, FILSYS. OBJ. CONHHN;OBJ:SCHEDU OBJ, SYSER. OBJ

- 08BJ. GBJIOBJ 0BJ, INIT OBJ

Boaa i tis R G g

R LINK

6UTS, TT: . =0BJ. 083

R PIP
0BJ. 0BJ/D

$EOJ .
END BRTCH -

e

R 2 )



Appendix G

OCTAL PROCESS NUMBERS IN USE

0 o clock handler
1 - disk driver
2 - core manager
3 = file system
10-15 - console handlers
30 -. scheduler
31-37 - user processes
47 -*1d1e

- SE'RVICE' NUMBERS IN USE

0 = clock
1 - disk |
2 - core management
3 - scheduler
4 - login
10-21 - consoles
40-49 - file services
60 - recover
61 - logout
70-76 - users

SEMAPHORES IN USE

-1 - disk - o o - Ly
10-15 - console handlers . ~ 3




