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This user manual is an adapted version of the DEIMOS user manual
DEIMOS is a single-user, multi-tasking systan for the PDP11, developed
- by B.Gilmore at the Unlver31ty of Edmburgh e T s

_ How to log 1n.

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

'I'he system asks the user to ty*pe his nane by prlnting
- name: e
| and his pafaﬁard by prlntlng

.;Both name and password should be endad by a carrlage return or a 11ne--

" The user process' assigned to a user, who is admitted to the systmi',’
- will ask for commands by the prompt 'command ' The user can however
type ahead of‘ the pranpt i o

Commands .

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 f‘ile name, f‘ollowed by 'strean deflnitlons' :

‘The list of standard ‘programs, which are located in the aubsystan, 1s. T
searched f‘irst.' If the hame is found the program is executed. | e

"If the name is’ not the name of a standard program, it must be the‘--‘*-f
name of a file. A file name consists of: |
-user defined name (1 letter f‘ollowed by 0-5 letters or digits)
-user defined extension (1 letter) _ '
~ -identification of -the owner of the file (2 1etters)

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 identlfication 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 1dentif1cation has to be typed between |
square brackets (e g. list.ofwbl). | |

If the name is nelther the name of‘ a standard program nor the nane df‘

a f‘ile, the message progran not f'olmd' is m‘inted

A standard pr m

'Ihe f‘ollowing programs are located in the subsystan - The name ia

followed by the parameters, which'are octal numbers except for file.--,..*-'

nanes Mﬁch smuld be typed in thelr normal form-at.




N read locat1on the program W111 ask ﬁor the address(es)
- 2) st |
contents v |
3) dump begin-address end-address ~~~~~ ¥
“dump the specified area of the v:.rtual manory
4) sve service par1 par2 par3 parid par5
| isssue a superv1sor call WIth the spe01f1ed parameters
5) delete filename - - |
delete the 3pec1f1ed 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 conhect the flle in that.mode - .
bit 0: read unshared | |
bit 1! read shared o
bit 2: readand write unshared
bit 3: read and write shared R S |
~ an example: if the access perm1531on of a user is 3, that user
is allowed to connect the file in read unshared and in read o
shared mode

8) discon filename |
‘disconnect. the specified file

9) logout
stop the user process

A file name.

If a flle name is spec1f1ed that file is loaded and the program L
contained in it is entered.=~ R BRI TELR RS e _ |

 The 'stream deflnitlons' are 1nput in the form.r,-h
<1nput 1> <anut 2>/<output 1> <output 2>

- input 1> etc each represent a . 'stream defin1tlon' '.Therrdefinitions -
can be separated by a space too. * - : L ~ |

A 'stremn-de‘fimt-lon' is of‘ the f‘or'm

.kt . =either 1npum-or output from your own termlnal

.1a -either input or output from the system console
di =either input or output from the diablo printer
<any other devices on the system, speclfled in the Same way)
<file name> . _ _ SO

| The streams defined are linked to the input and output'streama~
“available to an IMP program, for: axample, lf the pro;ram 'fred' is  run

with the following command: - | | -
fred f1, f2/o1

store into 1ocation the program w111 ask ﬂor the address(es) and. -

then input stream two ‘used by calllng 'select input(2)' 1swmapped t@; PR

the fileh'fZ' A 'select output(1)' w1ll send output to the file 'ol'.

If a f‘ield is left blank as with <output 2> in the above exainple, -
the stream is mapped to 'null' “which causes an 'end of file' signal on
input and on output all the output is throWh away.



;Input stream zerc and cutput strean zero are always mapped to the usersr-'f?'? -

N

vtenminali. -

Further -exai'hples |

prog .tt . = =uses one input stream .tt" no output strem -

-- - (apart from zero) is defined | T U
prog file ~ =Will read from a file called 'flle' on st.rean one
prog /file = -no input streams defined (apart from zero), will

write to a file called 'file' after a ?seiect'”
output(1)' |

~ Note: when - a program tries to wmte into a ncn-existmg file, a f:llef“
wlth the Specif‘ied name is cf'eated _ - .

| System rcut ines

 There are a number cf‘ system rcutines, -_ii-e-_! non-st.andar'd rcutinesl o
usable by IMP programs, in the subsystem: S
SRS -Ssystmreutine sve (%record (%integer service, par1, per'2, par3,--;'

‘pard, - parb5) %name mes), issues a supervisor call with the
B specified parameters : L
-$systemintegerfh owner; gives identification cf the user
-%systemroutine command (%string (80) s); puts the string into
the command buffer from which the camnand interpreter tries to
- read characters before it starts reading from the user console;
~ this offers the possibility of issueing commands from programs .
-fsystemstring (12) %fh strname (%integer inout,stream); gives
the name of the device or file linked to the specified stream
-isystemroutine setstrm (%integer inout, stream, %string (12)
name); 1links the specified device or file to the specif‘ied'_
~stream |
-%systanrcutine setmr (%strmg (11) s), sets the input request R
~ message to s |
-$systenroutine specout and %systanroutme normout ; used to set |
 whether or not output of a buffer for a device should be done at
"a line feed; this offers the pcssibllity 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. -
Tc use one of them one has to include a "isystanrcutinespec" for the
routine in the progran. | | -




¥ ' .

The editor is' a PDP11 version of the Edinburgh cmpati'bie Context
Editor.. | : | : | S Riiant

For gcneral Lnfcrmatlcn on the edltor see the user gulde cf‘ the*-
Edlnburgh Editor by H Dewar. | o

- __The canmand fcr call:mg the edltcr has three pcssmle f‘cms as
-111ustra'ced below: B T A - - |

e /tQSta B -to prcduce a flle called 'test'- ' _
e test -to inspect an existing file called 'test' o
e test1/test2 -tc produce a new file called 'test2'

| | frcm an exlsting file called 'test1'*

Notes - | |
1) The editor prompts '>! when it is ready to accept a command and -

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

2) This versicn of the editor uses a twindow' on the f‘11e,.th1's irill not
normally. be apparent, but it does mean that the command 'm—*' uill not
necessarily return right tc the top cf‘ the file. o o |



'Runnmg the IMP compiler. '

The'IMP'cempller (prov1ded by P.S. Robertson) is a three pess Compiler -

to which a fourth pass, a linking phase, and a fifth pass, which creates
the object file, are automatlcally called ﬂcr %begin .» Fendofprogram
programs.-- |

For general infbrmatlon on the IMP language, see the IMP refErence
manual by P. S Robertson of the Umversu:y of Edinburgh

There are four maln wsys of‘calllng it:

1imp a/b g.-Whlch.ccmplles source flle 'a' to object 'b' :
_imp a/ 1 -wh1ch only does one pass and creates a listing file 'l'?

-f (note: '1' can be either a filename or '.tt') -

o  1mp a/b 1 -.-whlch creates both an object file and a listlng file .
imp a,.tt/b -this form is used to change the stack size of the---

e compiled program, see the sectlon oh the 11nker -

Notes: | " |
1) The program '1mpe may be run to avoid the linking and object.file
generating phases for %externalroutine files. In..this:_case,- the
" file 'b' above is the third pass output. - o
2) The first pass automatlcally uses a file of '%Specs' called
-- '‘prims.ilsyl'.
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 'pi.s’.

‘4) 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-compile the
compiler output. | e




The linker.

-~ The linker 18 normally'run automatlcally as the fourth pass to the -
IMP compiler. - It can be run separately by typing one of the two
f‘ollowlng f‘orms of‘ command to the command 1anguage 1nterpreter

T T
link a,.tt/b

Both of the above commands take the flle 'a', which must be the
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 flle. e _ ” . | I

' The second form of‘ the command overrldes the standard stack 31ze, the
linker prompts fbr the new stack size as follows g -

‘stack: ' ' o |
The desired stack size (1n octal bytes), excludlng the gla (inltlalized

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

If a'programﬂhasrexternal'references;-_the. linker will attampm:ptal,li

satisfy them using '1ib000.o[syl]'. For more information on libraries,
see the appropriate sectlon. 1 AR S

If a second output stream is spe01f1ed a 11nker output map is glven'
on this stream. A sample linker output map is given below: _

‘CODE: 040000 GLA: 140020

-~ XDEF: Q40000 #GO |
XREF: PACK

"FILE: rtfile.olsy)

- CODE: 043162 GLA: 140276
- XDEF: 043162 PACK
- XDEF: 043652 UNPACK

TOTALS"CODE 004162 GLA/STACK 014422

The base address for the program.s code (OHOOOO) 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 def1n1tlon', in thlS case '#GO' which is the entry point

for the main progran

. The 'FILE ' 1ndlcates that the llnker 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 w111 1ist them
along wlth an 'UNDEFINED REFERENCE' message. |

If the linker attempts to load a f11e that contains an entry point'
that has already been loaded the message ’*DOUBLE DEF' is output and

the linker stops



,'fﬂLibrary'manipulation.

\ _

Whenvthe linker finds an external reference in a program file it will

attempt to satisfy the reference by searching  the __library _

M-.alibooo o[sy]'- 1oading object files as necessary

There are four programs currently available-tc the user to manipulate |

blibraries, they are:

1) newlidb -creates a neW'library file

. 2)eriibs  -creates a new library f11e containing the definitions-_

| . ..~ for the system routines .
- 3) insert  -inserts the entries of an object file 1nto a library
4) index -lists the contents of 2 1ibrary - N

‘Note: =Each~ of the programs Nlll manipulaﬂe 1ibraries other than'i

'1ib000.0[sy]', but at present the linker will not link them.

1 newlib | -
The command for u31ng 'newlib' is as ﬁollows*

- newlib /1lib
”Thls cammand uill oreate a new library flle"lib'

2) crlibs |
'Ihe form of this command is as follows
crlibs /1lib

It will create a new library flle '11b', contalnlng the definitionsrof_

the system routines.

3) 1naert - | | |
_The command for using 'insert' is as f‘ollows

~ insert test.o,lib1/1ib2 o R 1
The command will add the contents of the file called test.o 1nto the
library called '1lib1', creating a new library called '1ib2’. |

4) index -
The form of this canmand is as follows

index 1ib

This _command will print out all the entries in the library f‘ile o

'1ib'

] .;'ﬁ;'%:.r! EL)
.:-_'E“ .: 'l'_'-l..'ﬂ-‘-f-
T T e ,



Be31des the already“mentioned user programs there are available thef'wi

'  -Ava11ab1e programs

f‘ollowmg ones -

t

files

‘bytes

 words

| -transfers data from 1nput stream 1 to output stream 1 1f a file
or-device is specified for ‘this str‘e&n, otherwise to output
| stream 0 (the terminal) - . T SR

,-gives a list of all flles, with length in blocks own access:
permission, other's acgess 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 fer thiséﬁ.h

stream, otherwise bo output stream 0 (the terminal)

jﬁdumpsginput'fromalnputrstream~1»1n octal bytes*on OUtDUt='stfeem~.-;w-=

-dumps. input-frqm_input_Stream 1'in octal wbrds oﬁ output stream

1



- GUTS system reference manual.

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

‘calls which can be performed by

| 1) user processes only . L
~ 2) both user and superv1sor processes |
3) supervisor processes only.' e

The first digit of a section number 1n this manual 1ndlcates to whlch of1;d1 --

these categorles the serv1ce descrlbed in that section belongs.

Supervlsor calls are perﬁonmed by placing the parameters in the

registers r0-r5 and issuing the svc instruction.  Supervisor processes

can also make use of the send pr1m1tive, whlch is performed when the emt

2 1nstruction is 1ssued

To get the parameters 1nto the registers user processes can make use
of the system routine "sve" after including the following statements:
%¥recordformat message(%integer service,pari,par2,par3,pari,par5)
%systemroutinespec sve(%record (message) %name mes) |
Supervisor processes can make use of the external routines "sve" and
"send" after including the statements:
| %recordﬂcrmat message(¥byteinteger id,source, %c
%integer par1,par2,par3,ParH,par5)
SexternalroutlneSpec 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 rlght 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 cmitted in the descrlptlon.

The registers r0-r5 will contain 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 canh receive the reply to a call issued by a "send" by making

use of the receive prnmitive,_whlch is performed by issuing the emt 3

instruction. This c¢an "be done by'making use of the externalroutine
"receive" after including the statements:.
Sreccrdfcrmat reply(%byteinteger id,service, %¢
%Zinteger pari, par2 par3,pari,par5)
iexternalrcutine recelve(%reccrd (reply) %name rep)

In the description of the reply to a call the words 1t 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 successfhlly, otherwise it

indicates the reason why 1t could not be exeeuted successfully




~ Blocks always consist of 512[bytes;a;?~-“

1.1) File services.

- The name

of a f11e must be expressed in RADIX 50 notatlon (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 nhame 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 systm o

:.._(re)sets them.to the id of the user requesting the serv1ce.a,_

1. 1.1) Connect f‘11e

-.call;

0) 40

C14,2, 3) name of the flle o o S
.;;4) mode (2 blts) / for segment 0 and 1% startblock w1th1n'-

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

mode O-read unshared- :

1=read shared = |
..-2-read and write unshared
3_read and wrlte shared

startblock within segment 0~15 |

| 1ength O=whole file

NaN blocks (1<=N<=63)

' ,startblock wlthln flle_ 0-511

szf a connect is requested ﬂor a flle whlch is already

connected and the new connect can be executed successtlly,'

'  _the part of the file already connected is flrst disconnected.',:

reply:

_The mode. must not be changed

1) flag

2) virtual address of (the part of) the file connected

3) length of (the part of) the file connected in bytes
4) total length-of'the file in blocks S .

'=flag u1cf11e does not exist or no access perm1351on is granted

2=startblock within file does not exist

3...f11e already connected in. another virtual memory in a
conflieting mode - |

Uzpart of the v1rtual manory required for connectlng (the |

- part of) the file is already in use

- 5zthe mode for a connect of a flle, Nthh is already

‘connected, must not be changed
suser is not allcwed to connect one of his base files

1L1L2) Disconnect file. o

Callt:

0) M1 R o
1,2, 3) name of the f‘11e

10



‘reply:

1) flag

fleg 1*f11e not connected

2zuser is not allowed to dlsconnect one of his base files :

" 1.1.3) Create file.

call: 0) 42 | o .
1,2,3) name of the flle -
4) length - -
:'«f; l,~lengthr' Ozelther 172 the largest unused area or the entire '
7 .., second largest unused. area, whichever 13 largest
-1zthe largest unused area o B |
‘M=M blocks -
The'maxlmum 1ength is always 250 blocks.
The owner gets permlssion for all access modes, others get
- no permlsszdn at all.-» R |
reply 1) flag

1.1.4) Close file.

call:

reply:

2) length in blocks

flag: 1= f1le already ex1sts |

~ 2=length<0 or length>maximum size
3=not enough space ﬂor requested 1ength
4zno more free space .
5zdirectory overflow

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

,length* should be less than or equal to the length allocated

when the file was ereated

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

deleted at a compaction of the dlSk
1) flag

flag: 1=file does not exist o
=file is connected in seme virtual manory
3=file already closed
“U4zmore blocks: requested than allocated
S5z=negative length not allowed -

1.1.5) Delete file.

call:

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

reply: 1) flag

flag: 1=file does mot exist ... -
| flle is connected in seme virtuel manory



'1.1.-6) R-enarne "'f:'iie’ . -

call:

0) HS % |
1,2,right byte 3) old nane_ |
le_f't byte 3,4,5) new name Tl

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 last byte the RADIX 50

' equ1va1ent of the extension: character

reply.

1.1. 7) Set access

. call

reply

1) flag _
 flag: 1=old file does not exist

2=file with new name already exists
3..f'11e is connected in some virtual memory

rmlsslons of file.

0) 46 f
1,2,3) name of the file

-u) access permissions others (4 blts) /

access permissions owner (M bits)

access permissions: for every access mode there is one bit, if
set the user has perm1551on to connect the file in that-mode |
bit 0: read unshared | |

bit 1: read shared S

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 uhShared and in read

, shared'mode

1) flag

flag 1 f11e does not ex1st or is offered to another user

1.1. 8) Get flle names and 1nformatlon -

call.

reply:

1, 2 3) name'of'the file*lhto which names and inﬂormatlon .

o should be wrltten
1) flag R . . | d ".° :7_-." B | ;ngfi

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

-The file will contain for every file belonglng to the user S

the following information:
-the name in RADIX 50 formatf(B words)

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

-date of creation

o~ -

| f12in+=



-date of 1ast access _
- -number=of‘accesses
-offer/accept status .
Dates are in the ﬂbllowlng format :
bit 14-10: month (1-12)
bit 9-5: day (1-31)
bit 4-0: year-72. x |
At the end of the list there is a zero.

1. 1. 9) Off'er f‘ile

call. 0) 48
~1,2,3) name of the file
4) 1d of new'owner in RADIX 50 format .

The f11e cannot be used any'more until it is accepted or the e

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

offer is revoked and the owner gets permission ﬂor all mOdes‘

and others no perm1351on at all.
reply: 1) flag _
flag -flle does not exlst e
2-f‘ile is connected in some virtual manory |

1.1.10) AcceEt file

call: 0) 49 S,
- 1,2,3) name of the flle

reply: 1)-f1ag

flag: 1=file does not exist or is not offered
H'1.2) Conso1e (user terminal)*sérvicés.

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

1.2.1) Open.

" eall: 0) console number |
- 1) O I
2) O= 33011 mod
- 1zraw mode
3) O=no echo

. reply.‘1) flag

flag 1-deV1ce already opened N

1. 2 2) t 1nEut

._.cqll_ 0) console number e e L e Ry

s

-
----------



1) 1 B | | |
- 2) block number (0—15) in segment 0 of bufﬁer
- 3) maximum number of bytes -

reply 1) flag
2) number of‘bytes |
(0 => end of input: generated by typing eot (-control+d)
- ‘at. the beginnlng of -a 1ine)

flag: 1-dev1ce hot opened by user
2zillegal buffer area

1.2.3)

Putwout ut.
call " 0) console number + 1
" 1) <not used> o

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

”breply 1) flag

_.flag' 1-devlce'n0t'0pened by user.
2z=illegal buffer area

1.2.3) Set 1n2ut rgguest message.

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

reply 1) flag
. "?'~ flag 1=dev1ce not Opened by usera~

o 1.2_.1I) Chan e mode.

'}fcell '0) console number
' 1) 3 =
. 2) O=ascii mode
- 1=raw mode
'3) O=no echo

reply 1) flag
' flag: 1=device not opened by user
1.2. S)Get_mode. '

oall 0) ﬁonsole number
o 1) -

reply. 1) f‘lag |
a 2) O=ascii mode
L 1-raw'mode |
'3) 0=no echo
1=echo

'flag:'1=deviCe not'opened by uSer'

14




1.2.6) Close.

call: 0) console number L R i
1) 5 | | | | | | -

reply 1) flag
flag 1-device not opened byﬁséf,

1.3) Recbverz serviee';’

1 3. 1) Set recover re’isters_ '

| call. O) 60
o "2) new r5
:-__53) newesp .
4) new pc

reply: no parameters used

1.3.2) Reset_ggocess1state.

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

reply: 1) error number
| 2) old r5
3) old sp
4) old pe
-) neW'r5

. 'The sp and pc registers are set to their new values too;h

This service is called on behalf1of'the user by the kernel when ;'
~an error occurs and by a console handler when the user types an
:gz'-eeeape (errer number -1. It may'also be called by the user htm..;_;s
- self | e _ | o

' 1 4) Egg

call 0) 61

a replyiiefnot sent

2.1) Clock services.

The replieS-fbr the first two services contain the eurrent time, the
request for the last service contains the new time. These times are in
the following format: . R -

2) msec

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

with:




A

,0<=msec<1000

- 0<=sec<60

O<zhour<24 -
1<zday<=maximum day 1n month
- 1<zmonth<=12 -
0<*year<100

2.1, 1) Reglz after a certain 1nterval

~ecall: 0) O
Do
~ 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

| flsg; 1zillegal request
 2.1.2) Get time.

‘call: 0) O
1) 1

reply 1) <not used>
| ~5) current tlme

2. 1. 3) Set time.

call: 0) O
2
- 2-5) new time

- reply 1) flag

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

3. 1) Disk serv1ces

- 3. 1 1) Read from the dlSk to a spe01f1ed block 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) B
| -5) marker

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

‘reply: 1) flag
- 2) marker

6



. '-"flag:f1:no DEfMiSSiOh to use diSk

3-1'2) erte to the disk from a specified block 1n core. |

call: O0) 1
: 1) drive number / 1
2) disk address (in blocks) o
3) start address in core (in blocks)
~4) length (in blocks)
5) marker

reply: 1) flag .
- 2) marker

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

S ecall: OO1
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.

réply: 1) flag
2) marker

flag: 12n0 permiSsibn to use disk
3.1.4)

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: 1zno permissiOn to use disk

3.2) Core mahagenent .
'3.2.1) Get core.

call: 0) 2
10
2) <not used> |
3) length in blocks

reply: 1) flag

- 2) start block L
3) length in blocks

" flag: 1=no permission to call core manager

Write to the disk frcm a_S. ¢ifiedJaddress in core.




_.2-no free area large enough avallable'f
;3 2.2) Release core. ' '

call: 0) 2
01
2) start block
3) length in blocks

reply: 1) flag

flag: 1=no permission_to'call~core manager

call: 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 flrst byte contains the number
of characters.

reply: 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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| The scheduler is called from a number of other supervisor processes. e
- 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 identif1cat1on number,

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

 message. A "put output” request for a console is directed via the o
'~ scheduler. . For _the format of this request sSee the system reference | .

manual

For the description of the'messages the perameters are numbered 0-5, '
- as in the descriptlon of" the SUperv1sor oalls.__ N | | L

0) Clock.

See description of olock-Supersisorcalls.
1) Disk. ' .
- See descriptlon of‘dlsk superv1sor calls.
2) Connect file. N . -

0 372 |
1) service number of user process whlch requested connect

3) Disconnect file.

0) 3/3
0) 3/4 o | | | |
1) service number of user of console / service number of console

2) block number (0-15) in segment O 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 buf‘f‘er

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) /T | |
1) service number of user process whlch has logged out




How to load and_start the s;stem._

GUTS-was developed en the RT11 system and is avallable on an. RI11

| eompatible disk. -~ RT11 is a single user operat1ng system developed by '

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

B

- The deeet code of GUTS is contalned in an RT11 file called
- 'guts.sav'. How this file is generated is descrlbed in the chapter 'how

to generate a new system'. To load GUTS, one ‘has to bootstrap RT11 invg;fff5~

the normal way and to type the canmand

| - get guts B S
GUTS can then be started manually at address 40 (octal) To restart the_---
system w1thout reloading 1t one can use the same address. |

There is a dump routlne 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 dunp area into the switches, press the continue
- switch, set the end address of the dump area into the switches and press
the oontlnue switch again. The specified area will then be dumped onto

the system.console (the decwrlter)

~ 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 time by calling the program
'settim’, which will prompt for the day, month, ete. and give their
ranges. If this is not done, the creation dates of files will not be
- ecorrect. | - :

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 perlpheral 1nterchange program
- r plp , _

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

files.




i

How to introduce_a new user_to-thE-s_stemy'

- Tb!introduce a new user to the system, the system manager should -

change ' the password file 'passwd.p[sy]' This can be done by the

‘program ‘'newusr' in the following way: | . C
command :newusr passwd. p/newpas D
“fred flintstone ff

The system manager has to start the program 'newusr' “and' type a line '_'

containing the name of the new user ('fred'), his password
('fllntsbone ) 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 systan. 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 old password file should be deleted ('delete
passwd.p') and a rename should be done on the new one ( 'rename newpas p
passwd p) | | *
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The current version of GUTS consists of 2 assembly prograns ang- 8 IMP
programs. - The assembly programs are maintamed on the RT11 systen, the

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

'more about. RT11 than can be treated here, see the RT11 system‘manuals.,

Assembly programs

| The asssmbly programs are:
~-the kernel (kernel.mac)

- =the heap file (heap.mac)
The kernel is the part of the system reSponsible for the basic
_synchronisatlon, the heap file only contains a heap, i.e. a data area
“fcr cperations on strings performed by superv1sor processes. | |

| These prograns can be changed by usmg the RT11 vers1on of the
Edinburgh editor. This editor is started by giving the command : |

r editor
RT11 prompts by e after whlch ohe can give the new file, followed by
, followed by the old file (e.g. ¥*Kkernel.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=zkernel. new/r f 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 assamble it using the

macro assembler ThlS 1s done by typlng
‘r macro
#kernelzkernel | | | - | |
which assembles the file 'kernel.mac' into the obJect file 'kernel.obJ
(in general "#3 . x=b.y' assembles the file 'b.y' into the object file
'a.x'). To get a 1lst1ng file, one should type
r maero - R
o #kernel kernel-kernel - o - |
which produces a listing file 'kernel lst' too When the program is
- assembled, one gets a '¥' agaln Tb 1eave the assembler one has to type
'control+c' : -

‘ IMP programs

~ Most of the system is written in IMP At the moment there are 8
| programs o D -‘ B -
’ -the clock handler (clock ilsyl)
-the disk driver (disk.ilsyl)
-the core manager (core.ilsy])
-the file system (filsys.i[syl)
~-the console handler (conhan.ilsyl]) |
' =the scheduler (schedu.ilsy])
-some external routines (syser.ilsyl)
-the initlallzatlon program (1n1t ilsyl)

Tb 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 perfbrms the first three— passes of the IMP
compiler: | o
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ﬁ 1mpe~disk i / disk o

‘The file 'disk.o' mow ccntains the output of the third pass of the”-r

compiler. = To be'able to link it with the object files generated by the

RT11 macro assanbler, the file is converted 1nto RT11 macro format by

the program 'mgeny’': - o
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 campiling the current ;p  B

version of the disk driver.,:

To generate a new system; one has to switch to RT11 Beﬂcre -
assembling the file 'disk.m', one has to edit it using the version of

the editor on RT11:
| r editor o
- %®disk.mac=disk.msy | | | - )
The RT11 file name 'disk.msy' 1is derived from the GUTS file name

'disk.m{sy]". The'fbllowing things have-to be changed fbr all programs

except the console handler:

-the name of the code Dart has to be put behind the ' .csect'-

| statement on 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 prcgram, 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 1abe1 are used by the

-'1nit1allzation 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 staek'

size.- HOW‘the changes should be-made is shcwn in appendix

A macro file generated for the ccnsole handler shculd 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 line

-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'_'

‘eongla: glabase' has to be included -
~-the '.=.4200' statement has to be deleted (every handler process
gets its own data area).
How these changes should be:made 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 ﬂbllows

- r macro _
- ®disk= dlsk -
ete.

'Ihis assembles the file 'disk mac' 1ntc the obJect file 'dlsk.obj' The -

object file name is fixed see appendlx C.
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-- For ’che llnkage of the programs a so called batch program is -
available.  This program (‘'gutstt.bat') combinea the. chect files and
calls the linker, which produces the file 'guts.sav' and gives a’ loada

- map of the system. The. program is started 1n the ﬂcllowlng way:
| .assign tt:log,lst
.1load 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 anot.her' 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 fcr a
table ccntainlng 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 do two
things: - - _ | L R
-~ =choose a name for the code part, a name for the stack start

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 object
- file is linked to. the rest of the system, i. e.:1nclude the name

of the object file into the list which is glven in the file.

- One can then generate the systemiln the normal way. See appendlx G fof1

‘a table ccntalning the prccess humbers currently in use.
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| Chan- 1'0 the sub S‘I stem

| 'Ihe source for the subsystan whlch is written in assembly language,
is in the RT11 file 'comi.mac'. One can edit it under RT11 ~ After
, editing it, it should be assembled and linked: | =

‘r macro
- *comiz=comi (assmning the source is in 'canl mac')

~ %control+c
r link |
¥nseg7.o0sy=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 systm 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 hew subsystem one has to do a rename under RT11: |

- . #%gegT.osy=nseg7.osy/r S - -

. It is advisable to save the previous ver51on of 'seg7 osy' before this

is done by: | | R
r pip | |
®*oseg’ . osy-seg7 osy/r .

Now one ¢an restart the systan.




'RADIX 50 CONVERSION
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| character i ASCII octal equ1valent’ RADIX-50 equivalent NS
: -—-—n—---ﬁ--—i ————————————— - . - e -— —-lr—-ﬁ-i-f————-—--i—--——“--n—---- :

| space i 40 10 :

\ A~Z r 101-132 1 1=32 !
1 $ | U4 133 i
o | 1 - !
i- | 56 13 :
[ | | i |
\ UNUSED o 135 :
| B { - ) o [
- ! I | !
10-9 | 60-71 | 36-47 |

The maximwi 'RADIX-50 value is; t'hus.,-
4950 X 50 + HTH50 + AT = 1T4TTT

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 XZB the RADIX~50 equivalent
- is (arithmetic is perfbrmed in octal) |

X
2
B

1)

113000
002400
-000002

XB = 115402




or

first char

N

wmqmm:wmeoc ANHRXE<CCHUDOVOZIrRLUHIQTMEHUOUOW®

-_-- - -——-----

003100

006200
011300

031000

014400
017500
022600

025700
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- 045400

050500
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1062000
065100
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124300
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USED 132500
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E<CHUDOIVOZITrRUHIOMEUOW >

'secend
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NUSED 002210
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000050
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000170
000240
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single char., | -
third |
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- 000013
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~ 000016
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000021
000022
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000024
000025
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000027
000030
. 000031

000032
000033
000034

NUSED 000035
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CeCERT. .

- MCALL

'REGDEF

  fREﬁpEF.f

*-'S{ﬂnr

hov #BLHENTR? R

CODEBASE: j

-~ Biiie4
. B1868S
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‘bogesd |
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 poee1e
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11 1%3
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oy (g \) R.'-i

wmov K6, K} —~ ——g"
mov @6 (29 i,

aA.l o -5p, RG

mo¥ Qﬁ, -lﬂ(gs) |

mov H= ~¢ ’(51’)
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¢Mr|' *‘ﬂb "Nr(rs)

:bl&t

mov 1, -42 (rS)
nf 5@&,{.

...ﬁVL .—14(,—5‘) ‘—P
bic # -2 r?

asl 'r¢
add rﬂ)rp

mav 6‘2.(r~p) _1’2(‘.5) o

btb .'-m;(e's)) #,1

lne
mov = '6(r5) -l

.."\Sk l"?;#”_- u
MoV "'Q,*‘H-b(r) |

’
L

LS =

eciere (,M-’*) E

Mme5s “’l > valv\sgr

sL«g | and >sebrep

com = command (res-semvice & 1)
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‘6\4—5 - 5(:.-&:—":‘//3 & & _ 65{)1‘4“ .




17740 - L
- Beadis e | ; B o

- Biedel

neaase

pa44 x4 | B ‘ |
33316?. - | . | , | N
177268 S
‘Bi6s5a6

{77778 * - . o | B | | -
Bed47e7? I B | R
peaase | | | e
fnBBOB
haaega | _ | | : N
 BRARBO . | o - - T
dageas

faaboa | | | . R L
-paerea - | | L g T

L

- poeepe

. ©sepea8d

- bbeese = , S . _ STl e A

. peaBepe o D . __ | R s
 Beeese | - . P

 heeess
ECTTITT R - _ - - CEngE
500000 o . _ | SR
pOBBBO | . | | e
paoBRe
T 1)
penBee
LT
PROBRAG

- fhoeee

AEEBRE
pL7600
 pRABRD
nLx7e7
160612

'GLOBL HEAF _  ; .. | | | o :  “ £i5 “  ;3
;GL&BL RECEI?E | | e | | | -  fo;_@  ; ;;
. GLOBL WRITSEMA

. GLOBL PRINT

GLOBL POCTRL
_GLOBL PRINTSYM

GLHENTFV GLﬂaaaE

GLHBHSE | | _ | | _::?ﬁwﬁuﬂjfig
B@BBBB : | I ' . | | - .'. .ﬁitE%%   3 :
ppieex ' D B
noBee S

" pee808

. i . . . E T, L E Lo o - .
. L N - - - .
L _ - | | o | WS R T e Tl oL
. . E ) R i .E:' ety ':.-‘.?"‘._":'-_ T . o .
AL _ o T T
) T, - e T - - b -
EU&EBH€E+6QB&B& - - SEERTETY i
: Yot .o oma X . Lo
, ’ : o . - T A . L ST
. . = T . T L
GL&B&SE+&6@2&5 - . - C FrEmno T
????? S | T 5 - ¥k O VAR
I 1 . . . . . . , T ) -*&,f’._"‘.ﬁ___?"_‘- ':;gi' "ﬁt-:?; E ._'.' T,‘Z":‘: ki - T ot -~
. | | o - . . -'."f.a- . _‘ 1_‘__'-(:, -' " * i
) . - . . SRR S i

‘ ‘ i awn T B i - - . .
e . . e C B . . s B LA B N S
. | . . . . L . Y a . o
. . . ) : . . R . . e g i o . -
. . . LA ' x . - - ." R . . i _:'-' i
f R e . . . f . L L P ) .
= oM B . 4 ) i
! ! = " ° . o : ' 0 . -_— . = .
. ) d , Iz i . ) i PR B
. 0 ' ' . . -am ) !
-




. 1eepus

TR v e LT e o . - HEERY. ‘ C )
. S : - L .
) i \ i - Sy !
y . . ‘

fnaze?
aaBBee
- pagkeae
@AeRRR - , o
GLABASE+000040 _ - -
$G0O:CODEBASE+QBRBAE R _ PR
GLABASE+80@8a8 B L BRI N
RECEIVE _ ' - - S
SEND D - L T
NRITSEMA " S | | - AN
PRINT S _ r R
POCTARL
FPRINTSYN

. paESasS

'363933- v'f

_ }:6266‘?  .  _ 
020040

B20040
@z0B40

- @zea40

© o B25840

- ez2%eS5z2
- Be2848
674551
628415z
667157

8724480

064562
862564
b70040

- BE7?SE2

- BE2564
Brz142.
webHade
ez%ene
pzea4d4?
eze64e | S
azeeden T e _ B

 bzeede

pe5n4e
#5052
wzeasc
Hzop4a
26040
064544
BESSED
o440
B7iié€c
A71157

. prendn

20640
~Rp2e0406

‘ _&25&52.-- |

2S@he
L=, +aaa

,gTﬁgK | | o SR - S | R L
=, =< ~fTHRTxf#J+1eu - | - N T W

r . . .
- " .
31 ’ . . ™ . . . . | ;
- _ - s ’ - ; - . - - ® - . " '
- ) i ) : "= . - . 5o . ’ -
- . ) N r ) . ) S ...-
" ~ . . )




kermelumae

imp files

_-ﬁ- f1lef,  code name = stack start labe1  stack size

B 3

disk.i

. core.i

filsys.i

conhan.i
 Schedu.i

disk
core
filsys

¢conhan

schedu

— eclostk

~ disstk
- corstk

filstk
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R EDITOR

OERIT 210D

~ #DISK. MLC=DIwK. Hay

 3RBI. DblSK

. CSECT DISK™
>HXR@). DISSTE. F
. GLOBL DISSTK"
e

LINE >122. CHOPPED !
LINE “>4132. CHOPPED !

 xkEND*s
L=, 2808 |
>F.2n8. S 2@l F
Lrov2eaT
- STACK: .
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R EDITOR

 EDIT 2.1 3 N
. *CUHHHH Hi. G CONHIN. n e

SRBI. CONHRN. P

. CSECT CONHRN™

>RIRALI. CONGLA.

GLOBL CBNGLR“
)H?

MOV tGLRENTR?;Ri
7K

CODEBRSE:
>M |

2111064

7K

-_' 618635
OF.

GLHEHTRV - GLABASE
>G

o CG“&[H Gt ABERSE
ne

LINE 4132 CHOPPED
~  wxEND*®%*» -
-->H € |

. +28686
>K |
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_ASSIGN TT:LOG,LST

LOAD BR,LOG

R BATCH

«GUTSTT
MULT DEF
MULT DEF
MULT DEF

MULT DEF

MULT DEF
RULT DEF

RT-14 LINK
GUTS . SAY

OF
OF
OF
OF
OF
OF

$GO

$G0

$GO
$GO
$GO
$GO

SECTION ADDR

RBS. 008000

HEAPFI

811700

- DISK
CLOCK
CORE
FILSYS

CONHAN

SCHEDU
SYSERS

- 812100
913500
817680

022400

98564080

066200

1082708

INIT

104400

ve4-04

S12E

0117080

soo200

80814600

ee4i00
862600

8340080

ee8760e
814500

8015066

083300

LOARD MAP

ENTRY

ASLEEP

PONEP

~ DISKEP
 KERNEX
" RUNPRO
 BEGRDY
 SUPPDR

COUNT

HERP

$G0

CLOSTK
CORSTK
SEGMEN
FILSTK

CONGLR
SCHSTK

RECEIY
NRITSE
PRINT

STARTU
INITST

TRANSFER RDDRESS = 007624
HIGH LINIT = 187708

$JOB/RTA

i

~TTVIO

. 28-NOV-78
" ADDR

200832

800444
800452
800460
800524

803366
003414

005126

811700

- 813064

817506
822306
0454160

856346
865546

182654

184402

104124

104146
186774
1867600

ENTRY
ERRORE

EMTEP

"CINEP

PROCES

PROCTAR

ENDRDY

USERRP

DISSTK
FILE
SEND

SIGNAL
POCTAL

RYRILA

ADDR

000440
Bo0446

808454
oeeadSz2e
208726
883370
083434

813430

846756

104140

104132
104156
186776

ENTRY

I0TEP
" CLOCKE
COUTEP

APD
READYQ

SUPPRR

FIND

BLOCK

S¥C

PRINTS

CONDES

ADDR

00442
080450
800456
-o8es22
803326
003374

950604

104416
184140

107050
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R PIP

0BJ. OBJ=KERNEL 0BJ. HERP. 0BJ, DISK. OBJ, CLOCK. OBJ, CORE. OBJ

- 0BJ.OBJ=0BJ. OBJ., FILSYS. OBJ:CONHHN.OBJ;SCHEDU 0BJ, SYSER. OBJ
- 08BJ. OBJ¢OBJ 0BJ. INIT OBJ

R LINK

6UTS, TT: iﬁBJ 083

"R PIP

0BJ. 0BJ/D

- $EOJ

END BATCH

e
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~ Appendix G

OCTAL PROCESS NUMBERS IN USE

0 - clock handler
1 - disk driver
- 2 = core manager

3 = file system
10-15 - console handlers

30 - scheduler _ . _ _ |
31-37 - user processes o _- | - - -

’47 - 1d1e _ _ , - _ -- -

$ERVI*CE' NUMB]i'-:*Rs _IN USE

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

sai—amonss' IN USE

1 - disk - _ o o - o
10-15 - oonsole handlers - . - _ : sy




