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Registrar i s the process manager for Unix processes. It keeps track of
the births, deaths and anc&stry of Unix processes and makes them visible
to the user as procman[1] makes v i s Lb Le 311- processes :-u:1ning on top of
Accent, including Unix processes. See also[2J.

Registrar is also the Signal manager f'o r Accent/Unix. It accepts
na l requests from user or .sys t.em pr cc e s se s and sends then. using

cen t e::Je:-gency messages. ':,0 t.he appropriate process or group of
processes[6J. Alarm signals are 5enerated by Registrar.

Wait requests are handled by registrar and when it ~s notified that
a child has died satisfies the ~ait request of the parent.

1. Important data Structures

1.1 ProcTab_e

Const·
:-!A;ClOPROC;:SSES = O'-U'..
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Type
Al ar-n type

Dead :ype

Etimestype

= record
Flag
Clock

end;

= record
De func t
Dead st a t us

end;

= record
Elapsed
Dead Children

end;

Protecttype = ~ecord

Rt ime st ype

Signal type

Haittype

Si g n e Ls

urD
SUrD
GID
EGTD

end ;

-

':;'00lean ;
long;

Qoolean;
long;

long;
long;

long;
long;
long;
long;

= record
RunTime long;
?De ad ChEdren long;

end;

= long;

= record
State boolean;
Status long;
PID _ong~

end;

= 1 .. NSIG;

ProcEntry = record
Process ID
DataPort
KnPort
?arentID
ProcessGrp
Protect
Alarm
"\. '....:eaa
'ria i t x
Signal
E:ime s
Rt imes
L2stcom
IgnoredSigs

end;
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long;
Port;
Port;
long;
long;
Pr o tee t t yp,= ;
Al a r n t ype :
Dead type;
ry~'ait~ype ;
Sig na l type;
Eti:nesty;;e:
Rtimestype;
String;
set 0 f Signal s

...



?TableType = array [1 .. ~lAXNOPROCSSS:::SJof Pr oc En t r y :

The unique identifier used by Regist:-oar to tdent i f y a pr oces s is its
Da t a Po r t , T::.isis for historical reasons as at one time it '",asno t
thought necessary to store the processes kernelport and the dataport was
needed to send si.g~als ( Ac~ent emergency messages )[5J.
However, it was found necessary t.o store ::'he ke r ne l po r t to enable

Registrar to satisfy ?S requests and to ter~inate the .process on an 2xit
request.

1.2 Wa~tTable

MAXNOHAIT = MAXNOPROC2SSES;

MessArray = array [ 1 ..MAX',{MESS] of integer;

1'~essbuff = record
Hdr ~1sg~
Data ~1essAr:ay;

end;

ptrMess = AMessbuff;

Wait2ntry = record
Ptr -, pt r He s s :
Data? 20 r-t ;

end;

Aai'::.7able array ·1 .. ~IA:010WAIT)of tr[ait2:1try;

2. Messages Processed by Registrar

\.._.. Al arm
Ex eo
2xit
Fo r kr
Getug
Getpid
Kill
Ne wpr-grp
Ps
Setslgnal
Set ug
Ti o e s
!riaH

- Registering new command line

Registering portion of Fork system ca1_
- Getuid, Geteuid, Getgid, Getegid

Generate new unique process group
- Return info for ?s program
- Toggle state of ignored signal flag
- Setuid, Seteu~d, 3etgid, Seteg~d

3. Pr oc edur e s

The following are the major procedures and f'un ct ions wi t hi n i(egis
trar. The routines generated by l~atch.'nakerCSJ, ere not dcounent ed her e
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?t;nc:. :on ? ~!R::GIST::B?ROCC:SS

Reg!sters new Unix process with Accent/Pos process ~anager Procman[l 1.

function lCGetTime

Gets current elapsed ~ime since Accent booted in mi~li-seconds.

procedure GetPrFree

~etui~s an index to a free entry in ProcTable. Free entries in the table
have field ProcessID set to NCENT?Y.

procedur~ RemoveProc

Removes an entry in t he Pr oc I'aole . Sets ?rocess:!:i)to ~fO::NT:1,{and clears
other fields appropriately.

procedure lnitRegistrar

In it iaLi ses the ProcTable and WaitTable, establishes In it process by
entering it in its tables and informing Procmsn and sets the counter for
gsnerst ing ?1D's(2].

Checks to see if the given signal refers to a signal ~hich is in the set
being ignored by the process.

:unction CheckChild

Retu;ns NOTFOUND if the process has no children ot.herv'iS6 returns the
index within ?rocTable of its first chi_d.

procedure DumpProcTable

Dumps the contents of the ?rocTable in the case of inconsistencies being
detected.

procedure Ge~NewPID

Generates a
2147!.l83647.

new unique Process Id(2) wh ich lies
Proce ss id 1 is t.he I:1it pr-oce ssl u l.

in the range to

procedLre ~enMewPr~rp

Generat es a ne',4unique Process Group[2J '..;hichLies ~,. the rang e :0
2147483547.

function GetWaitEntry---- ----

Scans the WaitTable and retur~s the index of
cated by field Ptr being NIL.

f:'rst free ent.ry lnG l-
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Func tion PortToidai t:L ~dex

Scans t he itiaitTable and r e t.ur n s the t nd ex of' the entry m a t c hd ng

the

DataPort.

function P~Dtai~dex

Scans the ProcTable ana returns the :~dex o~ the entry matchi~g the P!D.

function PortToPIDindex

Scans the Pr oc Tao l e and returns the index of the entry mat ch i ng the
DataPort. Ignores defunct processes ~hich may have had the same DataPort
as a later process.

Procedure ~il_?rocess

?~il_s the given process. First it checks to see if the process Ct~11S any
i_ldren and if so they are inherited by In i t . It then checks ::'0 see if
y parent is wai t i ng for the process to die and if so sets the -field

t~laitx. PID of the parent to the dying processes ProcessID: a l Iowi ng the
control loop to notify the waiting parent. The dying process is then
marked as defunct in the ProcTable.

Procedure ?rintAbnormalMessage

Pr int s the contents of' an abno rma l mes s ag e , An abnormal message is
defined as one ,..•.n ic h Reg:stra; has received but was not sx pe c t i ng .

Procedure Chec~AbnormalMessa~

Checks ab no rmal messages for PORT_DSLETEDones and if t.he por t matches
either the .ke r ne l po r t or the dat apo r t of a known Li v ing or oc e s s kills
that process.

function ShortestAlarm

~ans the ProcTable and returns the Shortest time remaining on any alarm
"-clock in 60ths of a second.

Procedure Get~u~T~me

Returns for the specified process the c pu time used in 60ths of a
second.

Procedure UpdateAlarm

Scans the Pr oc Tab Le 2!1d updates the time remaining on Alarm clocks and
~~e 2_=psed time of each process. The times are ~epc as 60th sec~r.d.

Procedure SendSignal

Sends a signal to the specified process if it. is not. ignoring that par
ticular signal.
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? rocecure .~.i...AR~!

Processes Alar~ system ca~~.

?rccedure EXITX

?roces~es Exit system call. Updates processes ~unti~e before terminating
t~e ~rocess a~d ~al:i~g Kill?rQcess.

Procedure FOR~<R

?ORKR is called by a parent process on a Fc rk system call. It notifies
Registrar that a Fork operatiQn has taken place anc su;plies the c~ilds
information.

Reg Lst.r ar generates 3 net..{ unique P:::-2 J, e nt er s t:--:e ':1ew pr oc e s se s
inf()r~a~ion in Pr ocTab le and in f'o r-ns ?roc::1an~1 ~. 2egis~rar also :-egis
ters the parent if it is not kno~n.

Procecure GETPI~

Processes Getpid system ,.....::1 ~ 1'----.

Procedure KIl..L

Processes ~<':illsystem call. Sets field Signal in Pr ocTab Le for either
one process, all processes in send ers ~rocess group or all processes,
un less t:,e si gnal is ':Jei.:'1g ignor ed , so ':.hat':.he ccn t.rcI loop can send
signal messages.

P raced ur e IdA ITT

Processes Wait system call. Checks to see if any of the processes chil
dren are marked as defunct so ::'hat the '.-Ia:t request can be sat i s ri ed
immec i ately . If this is so the first one so marked in ProcTable is
se Lected . The ent.ry f'o r the defunct child is remov ed from PrccTeb le .

I: the,e are no defunct children Sendmsg is marked as WAITX so that
tha control loop can queue the wait recues~ ~~~i: i: is ~otified that a
cai Ld of the parent has died ..

Procedure PS

Passes back process information for the PS command. ·This inf'o rmat ion is
either supplied from the ProcTab le or by send ing Status requests to
Accent.

o:ocedure S::~~G

Satisfies Setuid, Seteuid, Setgid, a::1dSetegid system calls.

?;-ocedure G~TUG

Satisfies Getuid, Geta~id, Cetgig and Getegid system cal!s.
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?rocedure C:xec

Used by exec system call to notify Registrar ~f the changed command
so it can be supp_ied on a PS call. Registrar passes on the chang~
mand line to ?rocmanC1 J.

:"ine
com-

Procedure Newprgrp

If the relationship is acceptable to Registrar it creates 0 new unique
?rocess 5roup[2J.

2rocedure SetSignal

Swi tches the state of signal be twe en being ig no r ed and caught.

Drocedure Times

Updates the process run times and returns '::-;em to the caller ::1 5Jt::.s
rond .

?rocedure ServerLoop

This procedure contains the main control loop for registrar. Th e tL:nc-
t:ons of this main control loop are:
a) To issue r ece ive r eque s t to Accen t - the time se t in the parameter

t1ax',.;ait is the sime to t::e first alarm call. Therefore ',.;hen control
returns from Accent one either has a message to process or an alarm sig
~al must be sent.
0) Updates elapsed t ia e s and alarm cLccks and sends any al arm signals

'..•.n ic h are due.
c) If a normal message has been .r ece ived it calls RegServer to perform

the requested function. On return from RegSer'rer the variable Se ndmsg
informs the control loop whether the reply may be sent back immediately
to the user (YESX) , is .: wait request whi c h cannot be satisfied now
(WAITX) or was an 2xit call and the process has been terminated
C;::XITXX) .
d) A check is made to see if any signals need to be sent - fie_d Signal

'- I Pr oc Tao Le not ce ing ~~OSIG. If a s igna l is be ing sent to 3 process
which is waiting ~h2n the process is ;emoved f;orn ~he ~ai~ queue.
e) A check is made to see if any waLt.i ng pr oc e s se s may be released -

field ~vai tx . State b e i ng true and rlla i tx • P: D oe i ng no t equal to ~CE~rPOrt'!'.
RegServer is called '..•.i th the saved message for the wait request to be
satisfied.

nEF ERENCES

L.O. FORD, "Pe r q Unix Implementation Note If 47 Accent/Unix:
Ov er a l I design" t DIG Note fJ 750, Rut~!er f8r~ - .~.p;:>letQr: Lac c r at.o r y
(December 32).

2. L.O. FORD, "?e;q Unix Implementation ~io:e iF 53 - .;ccent!Uni:<: Pro
cess ids and process groups" , DIe Not e f! 753, iiutherfor:i Appleton
Laboratory (Gecem'oer 32). [to be published J.

3. L.O. FORD, "?erq Unix Implementation Note !F u5 - Accent/Unix: Over
vie'", of Serverloops and remote procedure call Lnt.er-f ac e s't , D1(; Note

- 7 -

...



-
'ft u.g, ::\utherfod _Appleton Lab or ato r y (Dece!T.Iber 32). r to be pub-
lished j.

u , J.e. ~·1).i...ONE,U?erq Un;x ::m;:llementat.ion Not e ift u3 - Accent/~nix: 200t
Se qu e n c e !", DIe ~lote lJ '?U6, ~ut:,erford App l e t on Lab or a tc r y (December
32). Ctobepublisr:edl.

5. MARY TEOt1?SON, mCHAEL 3. JONES, :<ATHI2 ?E2RA20. AND :C:I:~ iN~::GnT,
~atchrnaker: A Remote ?:ocedure Cal_ Generato!, ~e9t of :~mputer Sci
ence, Carnegie-Mellon UniversIty:-"November 82.

6. A.S. l"[ILLIAMS, "Perq Unix :!:!nplementation Note il 50 - Accent/Unix:
Signals and dead po r t s!' , Ole Not e ;F 755, Rutherford Ap;Jleton Labora
tory (December 82). [to be published].

- 3 -


