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:Objections/Comnents: bim er changes 

I :use these headings: Summary of Proposal, Reasons for Proposal, Implication•, 
Detailed Proposal. I 

I 
J SUMMARY: 

I'""'! Add -brief (-bfl option to the bind· command to suppress 
warning messages as well as the "Binding ••• " message. 

Print bad control argument message for any unrecognizable 
argument beginning with "-". 

The names returned by expand_path will be used in messages 
printed on the terminal. The fulT primary names will be used 
~n tne source map. 

, REASONS: 

To allow suppression of irritating messages. More stan­
dard treatment of command arguments. 
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bind bind 

~: bind, bd 

This command produces a sinFle bound object seF.ment from one or more 
unbound object se~ments that are called the QQ.!!1.Q.Qnents of the bound seFment. 
(Compilers and the assembler produce unbound.object serments.) A reference in 
one component to an external· symbol defined in another component may be resolved 
during the bindin~. This prelinking avoids the cost of dynamic linkin~, and it 
also ensures that the reference is linked to the component reRardless of the 
state of a process at the moment that dynamic linkin~ would take place. 
References to a symbol are prelinked unless the contrary is specified by an 
instruction in the bindfile. The bindfile is a segment containing instructions 
that control various aspects of the binding operation (see "The Bindfile" 
below). 

Usage: 

bind archive_paths -update- -update_paths- -control_arg-

where: 

1. 

2. 

3. 

~ 4. 

archive_paths are the pathnames of archive segments containing one or more 
component object segments to be bound. .UP to 16 input 
archive seRments can be specified. They are logically 
concatenated in a left-to-right order to produce a single 
sequence of input component object seRments. The specified 
pathname of the archive sep,ment need not contain an explicit 
archive suffix. 

-update, -ud 

update_paths 

control_arg 

-list, -ls 

is an optional functional arF.ument to the binder indicating 
that the following list of archive seRments (update_paths) 
specifies update rather than input object seFments. If this 
optional argument is used, it must be preceded by a hyphen. 

are pathnames of optional archive segments containing update 
object segments. Up to a combined total of 16 input and 
update seRments can be specified. The contained update 
object segments are matched against the input object ~eg~ents 
by object segment name. Matching update object segments 
replace the correspondinp, input object segments; unmatched 
ones are appended to the sequence of input object segments. 
If several update object seRments have the same name, only 
the last one encountered is bound into the bound segment. 
The specified pathname of ·the archive seRment need not 
contain an explicit archive suffix. 

can be one of the followinR ~ptional control arguments: 

produces a listing segment whose name is derived from the 
name of the bound object segment plus a suffix of list. The 
listing segment is generated for the purpose of dprinting; it 
contains the bound segment's bind control segment (see "The 
Bindfile" below), its bind map, and that information from the 
bound object segment that would be printed by the 
print_link_info command. (See the description of the dprint 
command in this document and the print_link_info command in 
the MPM Subsystem Writers' Guide.) 

3-29 AG92 



bind bind 

-map produces a listing segment (with the suffixes list and map) 

7 that contains only the bind map information. 

~-- -~~-~ " In the absence of t cont1 ol•A'•• no listing 
segment is generated. 

-~, -..tt ~ FiM't o1 _,_.. ~V\~ .. 
Output ~~· 0 

The binder produces as its output two segments: an executable bound 
procedure object segment and an optional, printable ASCII listing segment. The 
name of the bound object segment is, by default, derived from the entryname of 
the first input archive segment encountered by stripping the archive suffix from 
it. The name of the listing segment is derived from the name of the bound 
segment by adding the list suffix to it. Use of the Objectname master statement 
in the 'bindfile (see "Master Key Words" below) allows the name of the bound 
object segment to be stated explicitly. In addition, use of the Addname master 
statement in the binding instructaons causes additional segment names to be 
added to the bound segment. The primary name of the bound object segment must 
not be the same as the name of any componeAt. 

The Bindfile · 

The bindfile ~s a segment containin~ symbolic instructions that control the 
operation of the binder. Its entryname must contain the suffix bind and it must 
be archived into any one of the input archive segments (at any location within 
that archive segment) where it is automatically located and recognized by the 
binder. 

In case two bindfiles are specified, one in an input archive segment and 
the other in an update archive segment, the latter takes precedence and an 
appropriate mes~age is printed to that effect. 

The binder's symbolic instructions have their own syntax that allows for 
statements consisting of a key word followed by zero or more parameters and then 
delimited by a statement delimiter. Master statements pertain to the entire 
bound object segment; normal statements pertain to a single component object 
within the bound object segment. Master statements are identified by master key 
words that are distinct from normal key words in that they begin with a capital 
letter; normal key words begin with a lowercase le~ter. A key word designates a 
certain action to be undertaken by the binder pertaining to parameters following 
the keyword. 

3-30 AG92 



05/00/76 

Function: produces a single bound object segment from one or 
more unbound object segments. 

Syntax: bd paths -control_arg-

Arguments: paths are the pathnames of archive se~ments: the archive 
suffix need not be given. 

Control arg~ments: 
-update paths1 -ud paths pathnames are update archives. 
-list, -ls oroduces listing segment: it contains the bound segment's 
bind control segment, its bind map, and list of entries and links. 
-map produces a listing segment (with the suffixes list and map) 
that contains only the bind map information. · 
-brief, -bf suppresses warning ~essages 



Thls segment documents changes to the binder ln 
reverse chronological order. 

,,,...., 05/19/76 
-brlef <-of) has been added as a command control argument 
to suppress warning messages. 
12/ 15/75 
The binder no longer binds segments contalnlng break maps; 
these segments were never bound correctlv anvway. 

811~/75 

Tne foftowing changes have been lnstalledl 

-olnder bugs 8, 9, and 10 nave been f lxed, 

-the binder now refuses to blnd nonstano~rd aim 
segments and no longer accepts the control 
argument -no_old_alm or the blndflle keyword No_Old_Alm, 

-components with separate static sections can now be 
bound; the bound segment •111 have a separate static 
section only lf all nonzero tength statlc sections 
are separate. 

2123/73 

The binder ls now capable of deleting symbol tables. Two new 
keywords have been added to the blndfile language, one master 

,,,-., and one local. Nlether one reQulres par1meters. Thev arel 

No_ Table causes the svmbot tables from all the 
component symbol sections contalnlng them to 
be omitted from the bound segment, except when 
they are needed for V2Pl1 110. If not given, 
al I tables wi I I be kept. 

table 

NOTE 

overrides the No_TabJe key~ord ana causes the symbot 
table of the component to be retained. 

Some standard version II Pl1 proceaures have a flag lndlcating 
that thelr symbol tables are needed for get data or put data 
statements. The binder issues a warning in t~ese cases. However, 
there ls currently a bug ln the pli complier that often causes 
the flag to be set when lt lsn•t necessary, so the warning can usually 
be .i. gnored. 

115/73 (Version 8 binder lnstal led> 

If you have problems with the new version, use oloblnd$blnd, 
which ls the previous version. 

This version of the binder has the fol lowing new features• 
- it creates standard obJect segments if all input 

components are standard obJect segments 

- Lt enables the user to soeclfv that no 
non-standard aim segments are to be bound 
(they will not work on the 618Q); 
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H.•a;Hnc;-: .1r~~s SUMMARV, l~[ASONS, It1PLICATIO~S, OF:TAILEO PROPOSAL (optior.all 

SUMMARYC Add seouential capability to rjlsk_ I/0 mojufP. 

R[ASON: R~oulred by USAFDSC contract. (We are p~ylnq the USAF ~10~ pe~ 

rJc;iy untl I they are sati'ified with the "5eQuential'* capabi litv in the rdlsk 
IIO module.) 

IMPLICATIO~SI Users will be able to ao reaas ana write> "it~out having to 
supply "' k<'Y• 

Ot.T~ILEO F~OPOSAL: The a1ditlonal opening woj~s to be sucoo~ted are 
srquentlal_in~ut, s~quentlal_output, and se~uentlal_uodatE. 

The ~1jitionol operations to oe supportej are write_record and position. 

Attached to this ~CR i~ a proposed MPM ~riteup, with the changed sectlors 
flaggea. The MPH writeup for the installed rjlsk_ I/O mo1ule was u~e1 a~ 
tho starting cocument in which the changes ~ere mad~. 

Al~o attached to this MCR are marked_up caples of some of the taoles from 
the MPf'I Rderence Guidt.! relating the supported opening modes, flle h'PPS, 
ard I/O o~~ratlons to ~ach other. 
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Taule rj-?. OpnnJN~ Mod~s ::;upport.or:I hy l/O Modulrin 

disc;ird 
' rdisk_ 

record_stream 
tape_ansi_ 

: tape_ibm_ 
: :tape_mult_ 
: : : tty_ 

'.Jpening Mode : I i : vf ile_ 
I 
I 

~~'1_,_JJl.,_...·o1m--.e __ . 

strearr1_input 

? stream_0utput 

:itr<?am_input_output 

lj :,i;quent? :i l_i.nput 

5 sequential_output 

6 sequential_lnput_output 

7 sequential_update 

8 keyed_sequential_input 

9 keyed_sequential_out.put 

10 keyed_sequential_update 

1 1 direct_input 

1 ~ direct_output 

1 3 di.rect_up,Jate 

x 

© 
x ® 

® 

x 

x 
x 

x 

I I I I 
·I l I l 

I •I I I 

x x x x 

x x x x 

x x 

x x x x 

x x x x 

x 

x 

x 

x 

x 

x 

x 

x 

The <Jyn_ IIO module is not included in this table b'ecause the allowed modes are 
a function of the switch to which the syn_ module is being attached. 

The 

/0 I .. (_I V/ -c/e c:-/ 

of 

f o r c.I/ s le_ 

5-7 

i·r,/ /. I /1 

r/o 

Ilic: 

r/ a 

AG91 



1 
' -~ 

' 
·.~ 
4 
~) 

v-, 

n nun 
9 AAA 

.l {] AAA 
11 AAA 
12 A!!>. A 
1 3 f11\A 

1 4 At; A 
l ':· A~A 
t( A 11. A 
1 i AAA 
18 A~'\A 

1 y AAA 
?O AAA 
? 1 AAA 
?2 llild 
?3 f)iji) 

;! '· LI i.Hl 
_) l, 11un 
:'.b B:lO 
;·I B:F~ 
_i ~l c1rn 
(' y Gtrn 
. H' 8 t'. f) 

~ /t1~A 
AA ri. 

.L~ 

.•; t,, 
< t:• 
., ,I 

M, 
H 
3L 
:~ ~~ 

'• 0 /HIA 

'· 1 />.AA 
I . .., 
I '-.. :\ 

'• 1L. 
,,.. ~, 

:" C. 
i,.. l 
48 
i..q 
'::>( 

~1 
~) 2 

DRAFT OF 0~/1~//6 AG9"'1A 

CNOTE TO REVIEWERS: 

Trds 1s a craft to sho~ the crnpose::l a:J".Hti.cr: tor· 
5eQue~t1al c~oabifltl~s. This ls ~ modl fleJ ver~lcn 01 t~~ 
w r· i t e u i:: o f t re r j i s k T I C mo Ju I 1~ th a t l c; i r t n \" ~ P ~· 
Suorout 4r.>:·s wc.nual, AG93A. Th<'? I in-= rurroers Ir. thr left 
m.:ir~lr arc present to fcic.I. U tate th~ makln.;J of comment<: 
-... b o u t t h l s dr a f t • T n e mean l n g of t he s y m b o I s w hi ch f 0 I I cw 
the I lne rurnber: ares 

AAA The rreanlng of the te~t 

05/07/76 versior which 
submission to the USAF. 

was changed 
was sent tv 

i (\ 
FSO 

HI~ 

f Qr' 

rrnn Thi':> change took place after the fJ5/'17/76 versior"' 
was 'ient to FSO. 

lext was deleted frcm the MPM writeuo tcr the 
0~/07/76 v~rslon which was sent to FSO • 

ENO OF NCTL.} 

Th~ rdlsk_ [/0 module supports 1/0 fra~/to removable 
dl$k t~ck~. SeQUPntlal &nd lndex~d f lfe tyces are 
suoporrea. 

lntries ln this moau1e are not calleJ alrectlv bv 
u~~rs; rather, the mojule is accessej through the I/n 
system. S<:€ the 0 Muf tlcs Input/Output Svst~m" for a gener~t 
descriptii.;r of The I/O system, and .. Fite Incur/0utout" for:) 
dlscuss~or of file~, both in Sectlor II/ of th~ fl"P~ Ref~renc'? 
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., '• 
;> c; 
':.i fl 
,., I 

L., I:' 
1:,9 
f., 0 
hl 
f,2 

f.3 
h4 
L '? 
(' 6 
t) l 
hB 
b9 
I ft 
11 ',, 
I-~ 
11, 

l ~· ti AA 
IL AAA 
17 AAA 
IB A A A 
Ir.; t.AA 
hO AAA 
d1 AAA 
:i ? AAA 
b ~~ AAA 
i)l~ AAA 
i) l, A f\ A 
8 (1 AAI\ 
;) l AAA 
~ ij Ar:. A 
("\ <j AA~ 

~o AAA 
'.! 1 au J " .. 
,~? 

93 
Y4 
u :; 

16 
=J 7 
YB 
gq 

1G c 
1n1 
1 iJ 2 
103 

rilsk r1i :;~ 

OPAFT CF Q~/1~/76 

1 • 

?. • 

3. 

Tht.- e:ttf1ch descrlption has the following forms 

rjlsk_ devlc~_l1 pack_id -control_args-

oack id 

ccr.trcl_arqs 

is ~ character string ijentlfvlng thP 
type number of the re~ulrad disk 1evlce. 
The supported jJsk d~vlce; are llste1 in 
tha table below, alor.g with thl" 
character string to use for jevice_!dt 

jev.ice_id 
Ch:lr~cter 

Strin:J 

i!Ht 
jl~O 

j1q1 

m400 
m l~ Cj c 

is a char::icter 
ji::;k pack to be 

Oev ke Type 

rJSU181 
DSU190 
DSU1'JO with the 

hi~1r•ef1'lciency for:r.?t 
(40 s~ctors/track) 

..,SU0400 
MSU0451 

srrin~ ijentlfyinJ 
m cunt~ :t. 

may be chosen from the fol lotiting: may 
occur only once, 



'llll1 

1 U I) 
l(i t 

111 l 
1C...,.,,., 
1L 
1 1. 0 
111 
11(:' 
113 
114 
• 1 i· 
J.. ·• :::> 
1 •. 
... JI- r 
1 •. , 

• I 

llb 
~ 1 q 
120 
1 :' 1 ·- . 
12? 
L'3 
1? 11 

12 '; 
1?6 
12 7 
12e 
1?9 
130 
131 
1J2 
1,)-"\ 
1 
1.) t) 

1.~ b 
1 ,. ., 

·' I 
1.)B 

1 .) (l 

l '• 0 A,'l..A 

1 '· 1 AA/\ 
11,? AAA 
14 3 AAA 
14J:. AAA 
l 1+ 15 AAA 
llt l~ Aµ.A 
14/ AAA 
1~8 AAA 
1 4 '9 A~A 

1 ~. 0 AAA 
F>l AAA 
1'J2 AAA 
1 l· ~ :; .... AAA 
154 AAA 

DRAFT OF US/18/76 

- wr .i. te 

- pr· iv 

3- 4. -~ 

lnriJ.Catt:S th.3t 
w r i t t.:: n on. If 
i r. s tr uc t e '.l to 
PROTECT button 
ls lnhibltej. 

r1isk 

AG93A 

the disk pack mav b€ 
omitted, the op~r~tor ls 
mount the cack with the 

pres:;ej so that writ tl'"''J 

lnJlc~tes that the v~lue of n ls to 
ov~.:rri je the value of the blJff len 
paramett:?r a'5 a recor:.1 sl2~ limit for th~ 

read_recara operation. <See '"Notes" 
bPlow.> 

ir~icafES that the attachmenr ls being 
rnaje by a system process a~o that a disk 
drive reservej for svste~ functions ls 
to b€: asslgned. 

The ~ttachment csuse~ thE soeclflej jl~k pacK tc be 
mcur.h_J on a '.JrivEi .:,t the ::rJtec.ifi•.d tvo~. 

T r .:- t G I I c w i. ri g c p e ,-. l rq n o .:i e s a r e s u pp or t e :i a 

se~uenti'i !_input 
~2QLentl~l_output 

~~Quentlal_update 

<Jlrect_input 
cli r ~ c t u o d a t £~ 

Ncte that if the oper1ing mode ls cf the output or 
ucJate tvre, t~e attach descrlptlo~ must lrclude the -"rlte 



F:J5 AA~ 
1 ~f, AAA 
1 ')I AAA 
1 '1 6 A~A 
1 11 q fl II.A 
1 Ii fl AAA 
1hJ AAA 
l ('? A 1iA 
1b 3 fl AA . 1 r;, '• AAA 
1. 6 'j AAA 
1b6 AAA 
Ud 
1 (,b 

il:i 11 
170 
171 
112 
1l3 
1l4 
11'.J 
176 
177 
1/8 
179 
18 ('l 
1.~ 1 
1 t; 2 
1b3 
1 ti l+ /u\A 
1 ;> r:: .... ~' f. I:. A 
1.3 f: Ab.A 
lr I f;. "'.A 
l () 8 /.AA 
t 1; 9 f> A A 
1 J (1 fl A A 
1d1 AAA 
1':~2 AAA 
1'.)3 AAA 
1~4 A A.A 
1 'j s AAA 
1'H AAA 
1·-.11 AAA 
1S8 AAA 
1Y9 
2 (] 0 
2 (' 1 
?. () 2 

2 0 '~ 
2 n '• 
205 

r· rj ! ", k 

llRAfT Of (j',/1tl/7b 

ccn trc I aryument 50 tr.at the ci:~rator wi 11 net oress the 
PROTECT bLtton when the pack is mounted. 

This <:.peration ls not supportej. 

Th.is or::eratlon l:; .;1..pporte1 for of\IY ~he 

~~auentlal_inrut and sequ~ntlat_update operlrg rnojes. Tha 
t yp~ an J -::-.;e;r, t 1 ty va I ues are in terpre tej as f .JI I ows: 

1~.G.f 

.J.tll.-'L-- - ------------------------------------

-1 position to the be;lnnl~J cf tre f l I e. 
+ 1 posl t1on to the enj of the f ii e. 

0 n skip n sec tors (forwarj i f n > 0; back ll!lar 
i f n < 0) • 

2 r, poslt.icn to sector n. 



2ub 
2 (J 7 
;: (1 b 
') {' (" ,_ •)-, 
? 1' 
(J l ] .. 

~· l (' 
2 l ·' 
2 l. '• 
21 Ly 

2U. 
21 7 
21e 
21 CJ 
2 :; [: 
221 
22? AAA 
22.3 AAA 
224 
22? 
22t 
2 {~ 7 
22e 
229 
? .H' 
? :s l 
23? AAA 
2-~~ ~AA 
?.34 A~\A 

? !"""" ti •~ A 
(' ,, ·-

2 .s l 
?. .SB 
239 
? 4 (' 

i ·~ 1 
/1•? 
2Ld 
2 t+ L; 

24 rJ 

24 f: 
247 AAA 
24 f1 AAA 
21~ g 
21JO 
2S1 
252 
2~3 

2S4 
255 
2~i b 

,. 'j ! -. k 

.5-1+.'» 

If thr..:: '2rrc;unt of ,rnta to be read does not terr11lnate C".n 
a '>-.:-ctcr tounjary, the ~xcess portlvn of the- last sector ls 
ai~carjbd. A code of 0 ls returnej ln thls case. (See 
"Notes" below.> This operation ls not supp.Jrte:i for the 
s~quential_outp~t ~pening mode. 

I f t rt: a mo i.. ri t o f j a t 21 to be wr i t t er. do a s r: a t tern; l n a t e 
en a sector bounja,ry, the r~c;!malrdng oortior cf the la~t 

s;o.r::tor is f.L I led loith spaces ir. sequent.Lil rr.ojes ana binary 
.;:1~ros ir .".1ir·~c1' mojes. I\ co.je of () ls r·Jturne::I in this 
c c- s E:e ( S e t " N o T e s " b 8 I o w • ) T h J. i:; o o P. r a t i o n i s :: u i: p o r t E- d f o r 
6~1y the ~~aate c~en!ng modes. 

Tbis operaricn re1urns a status cooe of 0 for any kPY 
thor i-: ,:, V<:illd s.::ctor· nur;ber. The recar:! lergth return~-1 

l::: alw.:ivs 2Sb (current ~hyslcJI ';deter si7e i'"' chc:racter~> 

fer .:.r.y v<.::il!C ki::y. T~1.:: so~clfi~d ki:!Y rnu:t t;:.;o .~:, ch.~racrer 

string Thar cculd have be~n proaucea by e1it1n; through _ 
PL/T ~.ictur~ of "(B)Y"• (S~e "Nctes" b€1ow.l T'-i" 
CJ:.;E:ration is :ucporrau for only the d.i.rect cperirg rrcit.:s. 



'2':.1·1 
2 1:>8 
2'')9 
?bO 
2h1 
2b? 
2b~ 

2b'• 
?bt.1 

?bf 
?h7 
2G8 
ct) c, 
2 ( () 
?. I 1 
272 
213 
2 71.. 
ct~ 

2/h 
21 'f 
27 8 
279 
2t\ 0 
?. n 1 
::'El? 
2d 3 
2 l- L; 

2a 1:1 

2 ti f: 
l.'8 7 
2 8 t) 
2f.J9 
2':J 0 
?J1 
?';. 2 
zq3 
291+ 
~~ 9 ~~·· 
2·~ b 
(~ 9 I 
?9 t! 
2'-1 Cj 

:s 0 (J 

.-:;u 1 

.3 0 2 
:rn 3 
3 0 L. 

~<' • I 

3 (! 5 
.3(, b 
30 7 

'•1" 
.i• . '. • ~ .• ' " 

" ... ,. 
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Tt-~ fc.l lcwing ordo?.rs are suppo,.tea wher tre I/O swltch 
is op~n, txc~pt for g~tbounds, which ls sucporteJ ~hlle the 
Shitch ls ~Tt3ched. 

sets it:~ 

causes the current o3ck to be 
dismounted and another oack to ne 
mountej in Its olace. The lnfo_ptr 
shoutd pclnt to a varlaole t~n~th 
character string Crraximurn of 3? 
chardcters) containin~ the 
identifier of the pack to be 
moun.Ted. 

causes th~ I owes t an j highest 
~ector rumbers acccsslble by the 
caller unJer the cur""er.t mc::te!; t•::> 
be returned. Th~ lnfo_ptr shouti 
oclnt to a st~uct~re of t~-

fo 11 owln g form: '-" 

oc t 1 b cun :'f s, 
2 low flxej bin(~?), 
2 hlgh fixed bin(35>; 

causes the value of t~e reco~a s12~ 

override 5ett!ng to b~ reset. T~~ 

info_ptr should point to an allo~oj 
flxe1 bln.3ry(~5) .'.luartit)' 
conta1nlng the new overrid~ vglue. 

Tn~ mcjes op~ration is sucported when th~ I/O switch is 
attachej. The recog~lieJ modes are llsteo below. Each mcje 



3 rJ b 
~HlS 

31 n 

·R 
.~ I .~ 

. ; 1. 4 
:q_c_. 
.i 1 t' 
n1 
:H8 
:u Cj 

3(: 0 
3 r? l 
3(~ 2 
323 
32 4 
J?5 
32b U39 
32 7 
.! 2 fj 
329 
3.H 
.n1 
3.i2 
J:n 
3.~ 4 
jj ,, 

J~L IJ·lil 
.~. 

. .) , . ..; 
J.59 
3£. 0 
.S41 
342 
.S4 3 
~~I+ 4 

34" 
31.+b 
J4 7 
.3i+ 8 
Jtt ~ 
3:> 0 
~I)!_ 

JS? 
J:, ,-:: 
JC, 4 

3 ~'~ 
.~ ':> t 
3':> 7 
J?h 

r J' '.. k r r1 i sk __ 

IJf.?AFT rn O'~lt8/ff: . ~~ .. '• • I 

h~s a cc~~•~mant indlc?ted bV the clrcumfl~x character 
tr: c. t t 1,; r n s t h ~ IT c j e o f f • 

laoel, -label 

alttrk, -alttrk 

~rtcm~, ~wrtcmp 

~pecifl~s that a system•jefin~i 

number of ~ectors at +-he heainninJ 
of the pack a,...e rese'."'ve:j f .Jr a oack 
I abe I, and that a .;eek_k?.V er 
position operaticn ls tc treat any 
k E y w l th l n t h ls .~r Ea as an i r~ v::. I i j 

key. (The default ls o~.l 

specifies that ~he pack ~d~ beer 
formattej wltn tre as~lgnment of 
alternat~ track3, so that ~ 

syste~-jef lned number of sectors at 
th~ end of the r:ack are rli:!ser¥ed 
for an al ternar~ track aree1. 
Therefore, a seek_kav or positlor 
operation is to treat ·any key 
~lthi" that arEa as dn invalid key • 
(The defau1t ls off.) 

specifies that the 
write-and-compare instruction, 
rather thar the write lnstructlcn, 
i5 use.j for the re111rlte_reccrd 
operation. This cause~ all data 
wri. tten to be read back ard 
ccmpare.::l to the data as l t was 
prior to being written. This mcde 
should be ~sgd wit~ 1iscreticn, 
~lnce lt ioubles the ~at3 transf@r 
time of ~very write. <Tre jefa~lt 

ls off.> 



3c,9 
:~6 e 
-~b 1 
3b2 
.s b .1 
.3114 
.st>~ 

3bf, 
jfi I 
:itbe 
3fi9 AAA 
.~ t U AAA 
J/1 AAA 
.H:~ AAA 
37.~ AAA 
.HI+ AAA 
J75 f)AA 
.il t; A AA 
.H l AAA 
318 
;n 9 
,J ... [; 
3c 1 
-~ 8 ?. 
]8 3 
3b 4 AAA 
38 ~j AAA 
~86 l1AA 
3dl AAA 
Jrl 8 
J5 9 
jf:i 0 
391 
~')? 

39 3 
394 
3g5 
:no 
.1 y l 
Jg fl 
39S 
400 
,, 0 1 
l+ 0 2 
4GJ 
40 4 
4 0 ~; 

41J b 
40 7 

'• 0 8 
'• iJ ? 

DRAFT CF 0~/1P/7b 

r 11 SI< 

----~ 
A~9.~A 

I f t rt a rr o"' n t o f :J a ta to t e wr l t ten ~fo e :; n a t term i n a t e 
or. a :::ector toun:jary, the rem'3ining port10n cf thi:> 1..=i!::t 

sector is fi lle:l W1fth spaces. A co:ie of 0 l~ returl"'ed in 
this ca·~b (See "Notes'" below.) This operation l~ 

supportec for cnly the sequentlal_output oce~lng moje. A 
seriPS of writes ~ill wrlte successive recorj;. 

Q.l.Q~.l.0.9 

Tht"! c lo::lr.g hds; no ~ffect 0n the ohyslcJI .:::ev ice. For 
thi:;; s~cuf'ntiaf_cutput ·)oening moie, the effect ls as if ~r· 

Er1a Of F1le fL1g is olace::i Just beyond thP. er.j of thfl 
avai. lab Ir~ al:~k 3rda• 

T~~ a~tach~ent couses the ~l5k pack to be dlsmounted. 

This l/O mcjufe ls a vary elementary, 
pt1ysical-oevice-orient.::j I/C faclllty, provid.i.n9 the 03-.::i-:: 
u~er-tevel ir~terface to a dlsk ,jevlc.:?. All oceratior.s ari:: 
per termed througt1 cal Is to varlou~ I/O interfacer <IOU 
mEchanl ':m:; an::i resource control packa9e <RCP) entri~s. 

Ci;-r tel r. c:;r·.jf tions must be sa tlsf led before a \..Ser orocess 



• Lt 1 u 
1, 1 t 
Ii 1 ;,' 

'' I .i 
4~ 
4. 
41t 
41 7 
l.f 18 
419 
42 0 
421 
422 
l.f23 
421+ 
4? t} 
42b 
.. ?7 
42P 
i ?C + ... .I' 

'• ~ 0 
411. 
4JZ: 
t.:S ;s 
Ld Lt 

435 
Lt3f: 
l.t 3 i' 
438 

4~ 
t+ ' 
~l+ J. 

442 

'• '• ~ 
44 l+ 

41.t '.> 
44 t: 
44 / 
41~ H 
41, 9 
4'.>0 
401 
4:_,;: 

4 :> .~ 

'· '5 l+ 

4 r; So 
45 (; 
4c; 7 
tti::..e 
4~9 

4b0 

d•JB 
BliB 
BJB 
orrn 

AAA 
A"'A 
AAA 
AAA 
AAA 
AAA 

fJ.AA 
AAA 

AAA 
t.AA 
AAA 
AAA 

f' :11 <; k_ r·11·-.h 
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can rnakE ~s~ cf thls facilityl 

1. lhE system must be configured ~1th c~e or mere 
cisk crlv~s ~vallable as I/O dlsks. 

2. lhe user must have 3Cce~3 t~ asslsn the disk jrlve 
with RCP, access to the IOI gat€s, an::l ~ccess tc 
the: "c,cs" segment te.g,, >sct>rcp>:1skb_t8.c;cs> 
that !s us~1 hy the site to control nccess to the 
,1isk ~rlv~. 

F or H. p u t c; n j up j-3 t e open l n g m c d es , the f l I e o cc up i P s 
the ~ntirc avalt~tle jlsk 3rea <see the getbcunjs control 
or.je-r>. rc.r the S~QuE::ntiaJ_output opening rroJe, the file is 
ccn:;;ldereJ to be empty. That i.;, an .:>P'U'I fvllcwed ov :i 

write will rec·:>rd JZ.t".:1 ln th.a first sector of tre avc.llaole 
aisk ar~:a. 

Fer cirect o~e~ln) moae~, tne entire disk pack ls 
tr·,~.~tea c,s an 1ndexe·1 filF., with k<?.ys interpro;tea 1lters11v 
a~ ohy,c::icc:I s.~ctor numoers. H~nc.a, the only allowable key$ 
ar~ t~csc t~3t can ba convert~d lntc flxej bln3ry integer~ 

n1.;st t.:11 .-.i~trir. tl"le ran:.JE.' of v-llij sect.:>r numbers for the 
ql.vic•n .jl'"k jevice unJer the curr~nt modes, oS returned nv 
tl"e g~Tnour.js central opi::ra ·1 ion. 

For the c.:ecuentlal_.i.nput an:j sequ~ntia l_upoate oi:.ening 
rnc.:J~".i, if ar. :::ttempt ls m;:ide to reao beyond tr.e enc of thP 
u~er-accessibl~ area, the cede error_taofe_$end_of_1nfo is 
rifturne.~ • Fer al I .:.ther opening modes, lf an attemot ls 
maje tc rEcd or write beyond the en1 of the ~ser-accesslhlP. 

ar€a er ~1sk, the coj~ error_t~ble_ioevlce_end l~ returned. 
If a oefective track ls encountere.j or lf any othPr 
unr~cover~tle jata transmission error ls enccunterej, thP 



lt ~I .1 
4 (, 2 
'•b 3 
It lJ 4 

l+b'.? 

l+bb 

'•6 7 
4bl:! 
4b9 
, .. 10 
, .. ,.1 
412 
l+ I;~ 

.. i'4 
41~ 

4/l 
'•I I 
,., b 

'419 
4b 0 
461 
4A. 2 
4 U 3 
484 
48~ 

lttl b 
4C:S l 
t, i; ~ 

413 9 
4~0 

'• '9 1 
4~2 

493 
4q4 
4':lS 
'• ~) b 
:.Y 7 
4 ~) l1 
4'::jq 

~) l1 0 
?O 1. 
?02 
~o 3 
i; 0 4 
50 'j 
50t 
50 7 
~oe 

509 
5d0 
511 

AAA 
AAA 
AAA 

rdi~ 
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C)je ~rrcr_table_$j~vice_parity i~ returned. 

Tni::: rt::cor1 length 1:3 specifieJ thrcu9h the buff Jeir. 
nc.rcimt.t~r .i.r. tht:- rEad r.:ccr.J ooeratlon, ar':j th!""'ough the 
r~c ... l~n ~..::r~,m·~t,~r for ttle writ!! and r.:!w"'ite or;er:::itions, 
1 .. ml+::'.'!S C\lt:rrld:jer t:v ;.i -:;ize control ar1ument in the .:;ttt'lc-r 
dE.:;c.rlpr·l<.r., or by a s.dsl2P. control or,jer. 

Th~ fcl lcwin~ item~ must be consldere1 wnen using thls 
IIO moc~le with tanguagP in~ut/outp~tl 

1. o~vice Attachment ana Fil~ Ooenlng: 

o • P L I t I A f l I e can be a t t a ch e c to a d l sk pa ck 
ln PL/I bv specifyirq the acoroprlate attar~ 
aes.cription in the title ootion of an oP....J 
statement. ~ftsr opening, the jesl~ed modes 
~hculd be ~et ar.d the curr~nt sector bound5 
shculd be obtslned through jfrect cat ts tc 
lox_$f lnd_iocb, lox_$mojes, a~j lcx_$contrcl. 
These lox subroutine ~ntry cclnts are 
(Jes.:::ribP.d ir. Sect!oo It. 

~. FORTRANt It is not cos~ible to attach a f 1te 
to a Jl::o•~ pack within FORTRAN. Here, the 
c:ttachrr.~nt must be made external to the. 
FORTRAN program, e.g., through the lc_cal I 
comm an j ( ;lescr lbed 1 n the MPH r.omman:ts) or 
through u.se of a PL/I subroutin!S!. FORTRAN 
automatlcall v ooens tht> fl le with the 
ap~ropriate attributes. ~fso, lt ls 
lmpo~Sible to set mode~ or octain sector 
counds from wlthln FORTRAN. Thls should be 



712 
') 1 3 
514 
51~, 
51 
51 I 
?1~ 
Cj 1 g 
~2 u 
5?. 1 
5?2 
52 3 
5 2 ~. 
5 2 c_, 

, ;j 2 t .. 
=>z I 
5? f< 
'J 2 Cj 

:J ~ (· 
C",3 1 
'J ;s 2 
53J AAA 
c,3 i... AAA 
~)3 1J AAA 
1:db AAA 
•;d l AAA 
~:;~8 AAA 
'7~S9 Ai\A 
•jt+ 0 AAA 
[~. 

l) 4[ 

';) l.1 ~i 

1:-.14 4 
Cj 1_. '"> 

,, '• b 
rJ 11 7 
'J L1 o 
549 AAA 
'J '.J 0 AAA 
5t; j A:.A 
SL:.2 AAA 
r;~:.3 

5~, 4 
5~> ~ 

5'.1b 
sr;; 7 
5':;d~ 

5 r;, '3 
56 0 
?b 1 
562 

r ::Jl :I..; rd l sh 

ORAFT OF C~/1f/76 

2. 

acne through u~e of a PL/I subrc~tl~e prior 
ro trie first FORTRAN raferer.ce to the file. 

Incut: 

o• 

t.. 

PL/I: The input record length (b•Jff fpn) ls 
jeterminej by the size cf the varlable 
specif fed in the into optlon. 

For the ~eQuentlal_lnout arj 
seouentlal_update openlng modes, use the PL/I 
reaj statement wlth the Into cotlon to read 
data. Use the lgncre optlcn to skip forw1rJ 
within the fl le. An open s tatemo:nt fcl lowe1 
by a rt:<d statement wl 11 reac In the firs• 
recorj. Successive reads ~111 obtain 
successlve recorjs, 

For the •jirect_inout openir.y mcce, use th~ 

PL/I r~o1 statement with the into and kP.Y 
cptlons. The set option shoulJ not be us~d. 
The key shoul1 be· a character string 
containing the character reµres~ntatlcr. of 
the desirej sector number. 

The PL/I get statement can be usej wlth the 
S€ouentla3_1nput opening mode if thP 
record_stream_ I/O mcdule ls referenced ir 
the attach description of the open stat~mert. 

FORTRAN: In FORTRAN, buff len h"'s nc 
r~tatlon3hip tc inout variatle sl2e. H~nce, 

the -s.L~e control argument must be specifi~'i 
in the dttach jescrlotion lf th~ 11sk oack 1~ 
to be read thrcugh ~ORTRAN. The slie shoulj 



l> f) 3 
::; fl J. 
';bt) 

'.Jti f· 
'j f, l 
l'i b 8 
1>b 9 
'i 10 
S/1 
s i' z 
c, I.~ 

') 14 
,, / •_, 

r; l f, A•\A 
'J/I AAA 
,, I' f. 

S1'S 
fj •; f: 
L) () 1 
C)fi ;? 
I) ;} :~ 

5h4' 
5~ 'j 

lj 8 t 
r, er 

rui.~k rdls~....J 
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3. 

oe set to thf' length of the lon9~st ~xoecte:l 

r-E:cord. 

For the sequent1al_lnput cpenl~g rrcj~, use 
the unformatted se~u~ntlal read statement. 

For the jlr~ct_lnout o~enlng mcae, use the 
unformattej keye1 verslon of th~ FORTR~N read 
~tatement. The key must be 3n Integer, whose 
value ls the deslrad sector number. 

Cutoutl 

Sid8 ot PL/It The sl2e of the varlablcl referenced In 
the frorr. optlor" jeterm.ines th.; ler.gth of th.:: 
record ~rltten to disk. 

5;-1 g 
5 9 l1 
i; 9 1. 
1)'3? /H,A 
1;;.<1~~ AAA 
c_:;q t+ AA A 
rjqr; AA.I\ 

~db AAA 
c;y f AM>, 
~:.go AAA 
5!~<3 AAA 
bOO AAA 
b01 AAA 
b02 
bO .3 
f) rJ 4 
b Q,, 

bO t; 
6 () 7 
b 0 e. 
tCC:, A!\A.' 
t:10 AAA 
f:: 11 
t) 1 2 
b1J 

·•' 
•''• \,1 

i=-or the seauientlal_outpur 0penlnq mcjt:, u:_, ~ 
the write statement with the frorr cctlon. ~ 
open sratement followeo by a write stat~ment 
wlll start writing at the bo?'Jlrrlr~ of •h"' 
aval lab le area en the 1isk pack. 

For thi:: se';luenti at_up:jate op~r1ing mojt:• v~ 0 

the rewrite statement ~lth the frcm ootlcn. 
A previous reaa statement mu~t have been used 
to J€slgnate which recorj will be uod~ted. 

For the dlrect_update opening mode, use th~ 

rewrite statement wlth the from and key 
options. The key should be a character 
string conta!nlng the character 
representation of the desired sector number. 

The Pl/I put statement can be ~seo 
seau~ntlal_output opening mode 

wlth 
if 

the 
the 



.. 
Ci 1. 4 
b 1 '1 
hi b 
bl/ 
t:,r' 
bJ. "1 

b?O 
h21 
b?.?. 
b(~ 3 
b? '• AAA 
b("-, AAA 
t. '~ ( 
n?l 
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~~corj_~tream_ I/O module 
the attach aescrlptlon of 

~----· 

rdl::;I~_ 

ls referencej ln 
the open stat~mer.t. 

b2H ~. FORTRAN: The sl~e of the Ol..tcut recorj ls 
Jeterrnlned by the amount of cat~ specified in 
the wr l. t e I l. st. 

t:.' s 
b.3 0 
631 
1:>.) 2 AAA 
t:3.? Ai!..A 
n34 t.AA 
Ci') 
f. ~ f. 

b ,i I 
6HI 
":; 3 (~ 
b<tfl 
(i 4 l 

For the seouentlal_output cpeni~g mo1e, use 
the unformatted ~e~uentiat ~rite verslcn cf 
the FORTRAN write statement. 

For the dlr~ct_upjat~ opening moj~, use the 
~nf~rmatted keye~ version of the write 
statement. The kev ;;hout:: be a charact~r 
string containing t~e charact~r 

recres~ntarlon of the 1e~ired sector number. 
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S1lmil.ar.¥• Change instances in apiJend, reclossi fy, anrl quota, where 
calls to rlir_control_P.rrorSnttributes should pass a pointer to the 
directory on which access is insufficient, instead of Cas currently) 
passing a pointer to th~t directory's branch in its parent. 

£1Aa,;i.QD.SI These calls result in dir _control_error computing 
error_tAble_ codes based on the user's access to the wrong rlirectory 
Cthe parent of the directory of interest), and to auditing messages 
reporting access denials on wrong directories. 

Lm~lica1.1.Qn.s1 error_table_ codes will be computed properly and 
auditing messa:leS wi 11 report the proper directories in these cases. 

Err0r messages for the create anrl create_dir commanrls and 
error_tRble_ codes from append will change in some <rare> cases where 
thoy are incorrect today. ,: C See Detailed Exp lan.:::i ti on be low.> 

Error messages for the move_quota command and error_table_ corles 
produced by hcs_$quota_rnove wi 11 not change because the logic of 
access checking in quota precl1~es cases where error codes would he 
different. However, the right codes will be computed for the right 
reasons instead of, as currently, f0r the wrong reasons. 

DAt.a.11.e.n_E..xQlaoatlon• rlir_control_error$attributes accepts a pointer 
arg1rnent to determine the directory containing attributes Cof real or 
soon-to-be-created branches) or quota cells to which access is 
insufficient. This pointer may be a directory pointer (offset = O>, 

I""' or an entry pointer, in which cas~ a directory pointer is made from 
the entry pointer anci an offset of o. dir_control_error compntes the 

PAge I 



error_tAble_ code to be returned based on the user·'s access to the 
directory pointed to. In append, reclassify, and quota, some of the 
errors being reported are instances of incorrect access tn attributes 
or quota cells containerf in the directory whose §..011:~ '2Q.inlir. Cin 
its parent> is currently being passed. This causes dir_control_error 
to check access on the wrong rlirectory before deciding what error 
code to return. 

In the case of append, this results in erroneous error cones (and 
therefore wrong error messages from the create and create_dir 
commands) in the case of "er A>B>C>D" where the user's access on B 
and C is null. Currently, the user's access on A rJetermines the 
error cndes• null access on A results in error_table_Sno_info while 
non-null access on A results in error_table_Sincorrect_access. This 
is one rlirectory level off. 

Page 2 of 2 
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SUHHARYI 

Install lv_attached active funct1on, which returns ••true" lf the named 
log1cal volume ls attached to the user•s process. 

REASONS& 

User exec_com files may wlsh to check whetner a volume ls attached before 
proceeding. 
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Oraf t MPH documentatlon 

tiaa&• I v_attached 

This active functlon returns "true• if the named logical volume ls 
attached to the user•s process or ls a publlc volu•e. 

Clv_attached volna•el 

where volna•e ls the name of a logical volume. 
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-------------------------· ---· _____ ,..._ ________ _ 
I Ver. 3 I 
I 7~1022 HULTICS CHANGE REQUEST HCR_ ___ ~~~-~- I 

·-----------... ---- ---------' _I 
,r--..._ 1 TITLES Inst at I commands to man1pul ate l_SJAIULl_QAI~ _1 

BOS/Multics flags. l..lil:..111AO..l~.z1&£Li I 
AUTHORS VanVleck I Sta1u,i_tf;U>IJ0i/ilt 

-----~--------~--- ·------------ ____ l..Eu.1.C•Ll-ill.Z~/Z.&__I 
Planned for svstema not applicable •------
f i><es Bug Number(s)I not appUcable l_kA~Rl_.jcb.eck 001) 
Oocu•ented ln MTdl not applicable I( )Llb. Halnt. Tools 
Incompatible Change& no I( )Sys. Anal. Tools 
User/Operations-vls.lble Interface Change• no l<)C)Svs. Prog. Tools 
Coded ins UHPL/I <>ALM< )other-see below IC )355 
Performances < )better <&>same < >worse I( )BOS 

----------------------- ---------------'' >Salvager 
.J2.Q~l1EtiIA.llJW_k.tlA~~S.-1.ilUl'"1.U-'ln.&-.QC. •~c.al _ 1 < > R ln g Zero 

MPH <vot,sect> MPAH <sect) IC >R.in9 One 
HOSN <sect> MSAH <sect) I< )SysOaemon/Admln 
PLMs CANt) an51 I( >Runtime 
Info Segs I< >User Command/Subr 
Other I ( >SysProg 

------ ----------------~~~------------------·--~------------------OBJECTIONS/COMMEN TSI 

___ _... _____________________________________________ _ 
Headlngs ares SUHHARV. REASONS• IHPLICATIJNS• DETAILED PROPOSAL (optlonaf 

SUMMARY& 
!'""' 

Install new command set_flagoox and new co•mand/actlve function 
get_flagoox. 

REASONS& 

These commands allow a privileged process to read and set t~e tlagbox 
flags. Thls allows modlf1cation of systeM_start_up.ec to control the 
rebooting of the system. 

IHPLICATIONSa 

New svstem_start_up.ec and SOS runcoms must be created in order to put 
automatic rebooting into effect. This cha~ge installs the last program 
neeaea for this facility. 
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get_f lagbo>e 

This active function returns either "true• or "false• depending on the 
value of a speclfled flag ln the BOS/Multics coamunicatlon area. 

Uil!iUll 

Cget_f lagbox keyword] 

where keyword may be either a number from 1 to 3G, or the name of one 
of the f lagbox flags. This active function can also be used as a com~and. 
Privlfeged access to ohcs_ ls required to Yse this program. 

set_f tagbo>e 

This co••and sets the value of a speclfled flag ln the BOS/Hultlcs 
co•~unlcatlon area. 

set_f fagbo>e keyword value 

where keyword may be either a number from 1 to 36 or the name of on~ 
of the flagbox f tags. Privileged access to hphcs_ ls required to use th~ 
program. 

lisU•~· The names of the f lagbox flags ares 

1 auto_reboot 
2 boot lng 
3 crashed 
4 rebooted 
5 bJ.t5 
6 blt& 
7 blt7 
8 blt8 
9 blt9 
10 bJ.tiO 
11 blt11 
12 blt12 
13 bJ.t 13 
14 blt14 
15 blt15 
1E> bU1& 
17 bJ.t17 
18 blt18 
19 blt19 
20 blt20 
21 blt21 
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22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

blt22 
blt23 
blt24 
bU 25 
b1t2& 
b1tZ7 
blt28 
b1t29 
blt30 
bU31 
blt32 
blt33 
blt34 
blt35 
bJ.t36 
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__________________ _... ___ ~--------------------- --------
Ver • .3 
741022 MULTICS CHANGE REQUEST 

------· ··-------------~--------------------~--------TITLEI Install display_kst_entry 

AUTHORS RJ.chard Britt _______________ ....., __________________________ _ 
Planned for Svsteml 5.0 
Flxes Bug Number(s)I not appflcable 
Documented in MT~I not app•icable 
Inco•patibfe Change& no 
User/Operatlons-vlslble Interface Changes no 
Coded J.na Ul>PL/I C >ALM < >other-see belo~ 
Performance• < )better <l>same ( )worse ----··. -________ ..., ___ ._ _______ ....._~------

-1lUklt~Eli!AllWi_k.tiAli~S....l.i.R~4J~..QDJi-.QC. maca1~---
HPM Cvot,secU MPAM <sect) 
MOSN (sect) MSAM (sect) 
PLHs ( ANt) S.1 
Info Seys 
Other 

--~~----------------------------~------------OBJECTIONS/COMMENTS I 

I 
HCR_~---l.9.D.S __ I 

---~-----------------· 

=~:ir~:'""' 
..EG!c.a.L I _J.J.£z.rt1.L_ I 
--------------------' _CAIE~~Rl-~b.1~1s-QD•ll 
( )Lib. Malnt. Tools 
<x•svs. Anal. Tools 
< >Svs. Prog. Tools 
( )355 
( >BOS 
< >Salvager 
< )Rlng Zero 
( )RJ.ng One 
( )SysOaemon/Admln 
< ) Run tlme 
< ) User C ommand/Subr 
< )tools 

-----------------------------------------~--------- ----------------------Headlngs arel SUMHARY, REASONS, IMPLICATIONS, DETAILED PROPOSAL Cootlonat 

Summarva 
contents 
pathname. 

of a 
Install 

KST entry 
a private tGof of mlne which prints the 

9J.ven el ther- a seg11ent nu11ber or a rel at lve~ 
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display_kst_entry 

The display _kst_entrv command prlnts the contents of a 
KST entry. The KST entry to be dumped may be indlcated bv elther 
a segment number or a relatlve pathname of the associated obJect. 
It the relative pathname looks like a segment number then it must 
oe preceeded by the -name <-nm) control ar1u~ent. 

U.5Ji,g2.I display _ks t _entry C -nftl I -nameJ tar-get 

wheres target is either a segment number- or relative pathname. 

aQ!~I This command uses phcs_ only whei needed. 

display_kst_entry start_up.ec 

secmo: 
USAne: 
entrvo: 
uid: 
d tbmz 
node: 

2:>6 at 155:470 
o, o, o, o, ;:>, o, o, () 
243:'.:>452 
033100743603 
416.334652254 
7 (4, 4, 4) 

ex mode: 
infcount: O 
hdr: 4 

0 (0, '.), 0) 

fl [-l\1 s: •ffi te 



I 
I I Ver. 3 

741022 MULTICS CHANGE REQUEST I MCR 1906 l rvv , , 
-------~------~~~------·~--------------~~-----:----'----------,_..----~----' TITLE: Put useful information in tty DIM event l_~TATUS l DATE ~l 

messages 
AUTHOR: Robert S. Coren 

l Written ' Q.5..l-'!tl7 6 '"'-" 
: status lBWOiZ1il 

-----------------------------------------------------l~oires I 11/24/76 I 
Planned for System: MR 5.0 
Fixes Bug Number(s): not applicable 
Documented in MTB: not ap.,plicable 
Incompatible Change: no 
User/Operations-visible Interface Change: no 
Coded in: (E)PL/I ( )ALM ( )other-see below 
Performance: ( )better (l)same ( )worse 

I 

-----------------------~' CATEGORY (check Q!ltll 
( )Lib. Maint. Tools l 
( )Sys. Anal. Tools I 
( )Sys. Prog. Tools l 
< )355 I 
( ) BOS l 

-----------~--~--------------------------------------'< )Salvager l DOCUMENTATION CHANGES 

AN85 

(specify one or more) 
MPAM (sect) 
MSAM (sect) 

(l)Ring Zero : 
( )Ring One l 
( )SysDaemon/Admin I 
( )Runtime I 
( )User Command/Subr I 

I 

MPM (vol,sect) 
MOSN (sect) 
PLMs (AN#) 
Info Segs 
Other I 

I I 

'----------------------------------------------------------- ----------------------: : OBJECTIONS/COMMENTS: I 
I I 
I I 
I I 
I I 
I I 
I I 

Headings are: SUMMARY, REASONS, IMPLICATIONS, DETAILED PROPOSAL (optional) 

SUMMARY: Make the ring-zero typewriter DIM put the device index (devx) and 
a type code in the event message for all wakeups. 

kEASONS: At present the event message contains zero except for hangups, 
when it contains the devx; no system programs examine the event message. It 
would be useful, especially for a process that has attached extra 
terminals, to be able to tell from the event message what the meaning of a 
tty DIM wakeup is. 

IMPLICATIONS: None. 

DETAILED PROPOSAL: Use the event message format described by the attached 
include file. This mechanism won't work for fast ipc channels (normally 
used for tty I/O). 
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) 
, 

- _,j ) 

I* BEGIN INCLUDE FILE ••• tty_event_message.incl.pl1 */ 

I* describes event message_passed with wakeups from the tty DIM */ 
I* Created 5/24/76 by Robert s. Coren */ 

dcl tty_event_message fixed bin (71); 

I* device index */ 

·~) 

dcl 1 tty_msg based (addr (tty_event_message)), 
2 ev_devx fixed bin (17) unaligned, 
2-ev_type fixed bin (17) unaligned, I* reason for wakeup (see below) */ 
2 pad bit (36); 

dcl UNSPECIFIED_MSG fixed bin internal static options (constant) init (0); I* used for "start" order, etc 
dcl DIALUP_MSG fixed bin internal static options (constant) init (1); /* dialup */ 
dcl HANGUP_MSG fixed bin internal static options (constant) init (2); /*hangup*/ 
jcl DIALOUT_MSG fixed bin internal static options (constant) init (3); /* dialout status returned */ 
jcl QUIT_MSG fixed bin internal static options (constant) init (4); /* quit */ 
dcl READ_MSG fixed bin internal static options (constant) init (5); /* input arrived */ 
dcl wRITE_MSG fixed bin internal static options (constant) init (6); /*output completed */ 

I* END INCLUDE FILE ••• tty_event_message.1ncl.pl1 */ 



Ver. 4 
750508 

TITLE: 

AUTHOR: 

Multics Change Request 

Change mailbox initial ACL 

s. Herbst 
STATUS 

MCR 1907 -------Page 1 of 1 -------
DATE 

Objections/Comments: 

I 
iuse these headings: 

I 
I 

Summary of Proposal, Reasons for Proposal, Implication•, 
Detailed Proposal. 

SUMMARY: 

REASON: 

Change the ACL placed on a newly created mailbox from: 

to: 

adros 
as 
aow 

adrosw 
asw 
aow 

creator 
*.SysDaemon.* 
* * * • • 

creator 
*.SysDaemon.* 

* * * • • 

So that the creator of the mailbox can send himself 
wakeup messages, and the I/O Daemon can send him 

wakeup notifications. 



-., 
;r ' 

-­mail 

Sending a Segment 

The contents of the segment specified by p&t~ is aent to the mailbox: 

>user_dir_dir>Project_idi>Person_idi>Person_idi.mbx 

for each Person_id-Project_id pair specified in the command line. 

mail 

The segment to be mailed must be less than one record long (4096 ASCII 
characters). 

Composing Mail 

" If path is *, mail responds with "Input:" and accepts lines from the 
terminal until a line consisting only of a period (.) is typed; the typed lines 
are then sent to the specified user{s). 

Creating a Mailbox 

A default mailbox is created automatically the first time a user prints his 
,.,..., own mail. The default mailbox is: 

>user_dir_dir>Project_id>Person_id>Person_id.mbx 

a.s W'"' 
Access on a newly created mailbox 

user who created it, ;;,rfor *.SysDaemon.*, 
extended access for mailboxes are: 

LV 
is automatically set to adros~for the 
and ao(Affor * * * The types of 

9175 

add a 

delete d 

read r 

own 0 

add a message 

delete any message 

read any message 

read or delete only your own messages, that is, those sent by 
you 

status s find out how many messages are in the mailbox 

~ ~.~.~r~y~a~~ 
(llwL~~ 

. ~,~ 

~.) 
3-208. 1 AG92A 



1-ver73--- --------------------,-----------, 
I 7q1022 MULTICS CHANGE REQUEST I MCR ____ 19q__9____ I 

'----------~---- ------------ I ----------' TITLE: Change charging for dprint requests 1_.§1ATY~--1 DAt§ ______ I~ 
I Ji:itte!L I 02,!:;~:b I 

AUTHOR: Jim Homan Jw~ I staty§_if[i/a •..ui-
~--- ~------------------•-~!£!.!!-l-11L1§L1~--

Planned for system: not applicable •------------------
Fixes Bug Number (s) : not applicable _£!TEQQBL.1£l!~£]L.Q!!~l 
Documented in MTB: not applicable ()Lib. ftaint. Tools 
Incompatible Change: no ( )Sys. Anal. Tools 
User/Operations-visible Interface Change: yes ( ) Sys. Prog. Tools 
Coded in: (~PL/I ()ALM ()other-see below ( )355 
Performance: ( ) better (I) same ( ) worse ( ) BO s 

-----·---- -------------- ----- ()Salvager 
-12~fillE!IT6TION CBABG~-1.fil?fil:!fX_Q~_.QL!!!.2£!.L ______ ()Ring Zero 

ltPft (vol, sect) HPAft (sect) ( ) Ring One 
ltOS N (sect) l'I SAM (sect) (I) SysDaemon/Admin 
PL.fts (ANt) ( )Runtime 
Info Segs pending_changes ()User Command/Subr 
Other 

----------------------------------------- ------------
OBJECTIONS/COftftENTS: 

!Whitmore or Vanvleck should audit before installation. 

·-------- --- -- ---------------------Headings are: SUMMARY, REASONS, I!PLICA~IONS, DETAILED PROPOSAL (optional) 

SUftftARY 
charge for dprint requests on the basis of lines printed instead of "'6111 

blocks printed. 

REASONS 
The current method of charging for dprint usage is to charge for 

"blocks" printed. This is confusing to the user and is not as accurate a 
measure of printing costs as lines printed would be. Most other computer 
systems charge on the basis of lines printed. Originally, charges were 
based on blocks because the line count vas not available •. The block size 
(700 bits) was intended to be equal to the average line size. Now that the 
line count is available, dprint charges should be based on the actual line 
count. 

DULICATICNS 
The primary implication to users will be a change in dprint charges. 

The change will vary depending on the nature of the data being printed, but 
it is estimated that most users will see an increase if rates remain the 
same, although users who dprint longer than average lines will see a 
decrease. 

Charges for dprinting a segment may differ for different printer page 
widths, if lines wrap around at one width but not at another. 

User programs which calculate dprint charges based on the bit count of 
a segment will no longer give correct costs. 

System programs and info files (e.g. billing programs, 
ed installation parms, resource usage, rates.info) have always referred to 
lines rather than blocks and so-will require no changes. ~ 
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DETAILED PRCPOSAL 
Change output_request_ to fill in ordata.line count with the line 

count supplied by the DIM, if non-zero. If zero (as is the case for card 
......-,DIKs), use block count as before. Change io_daemon_account_ to use 

ordata.line_count instead cf calculating the block count. Change 
tail_sbeet_ to print out "xxx lines at Sy.yy per 1000 lines." 
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Ver. 3 
741022 

TITLE: 

MULTICS CHANGE REQUEST 

Add alarm order to operator console DIM 

AUTHOR: Larry Johnson Nlfvt 

MCR __ l_9_l_o __ _ 
I 
I 
I 
I 
I 
I 

STATUS : _,!dATE __ ' 
Writ ten I _Q5L25.LI~ i...J 

_fila t us_: Ki& ZilhlJ: 
-~~n1~:-11L.25/76 : 

Planned for System: MH 4.1 ' -----' Fixes bug Number(s): not applicable CATEGORX (chegk oael: 
Documented in MTB: not applicable '( )Lib. Maint. Tools : 
Incompatible Change: no ( )Sys. Anal. Tools : 
User/Operations-visible Interface Change: yes ( )Sys. Prog. Tools : 

l Coded in: ( 8) PL/ I ( ) ALM ( ) other-see below ( ) 355 l 
: Performance: ()better (E)same ()worse ()BOS : 

:----~----~--~------~~·----------~~~·~----~~~ ( )Salvager I 
: DUCUMENTATION CHANGES i§Recify one or more) ( )Ring Zero l 
: Mt'M (vol,sect) MPAM (sect) ()Ring One : 
l MOSN (sect) MSAM (sect) (E)SysDaemon/Admin : 
I PLfv1s ( ANli) : ( ) Runtime : 
: Info Segs IC )user Command/Subr : 
: Other : : 
:_...N_o~n~e.._...(~r~e_a~s~o_n....._) ______ ~~----~~--~------~--~~----: : 
l OBJECTIONS/COMMENTS: l 
I I 
I I 
I I 
I I 
I I 
I - I 
Headings are: SUMMARY, REASONS, IMPLICATIONS, DETAILED PROPOSAL (optional) 

~ummary 
·~ 

Implement an "alarm" order in oc_ which will cause the next message written 
by the DIM to turn on the console beeper. 

Reasons 

This feature is needed by the message coordinator, which currently 
simulates it in an awkward manner. 

Qetailed Proposal 

Currently, if the message coordinator needs to turn on the console beene~, 
it calls phcs~$ring_O_message to print: 

lnitializer.SysVaemon.z: R***** 

which turns on the beeper when ].t is printed. There are two p~oblerr.s ~itr. 
the mechanism: 

1. The operator's console and the syserr log are cluttered with 
uninteresting messages. 

2. The alarm is often turned on too soon, as syserr messages have 
priority over messages from the DIM. 

1he message coordinator will be changed to use the "alarm" order instead 
the phcs_ call. 
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___ ..... _·---------------·---------------- ---·-----·---: Ser. 3 
1·1r.n_l_ l2J ___ _ r 141022 MULTIC~ CHANGE PFQLJCST 

I 

1 Tff[~:-F"1x rlu;;-;r1t ________ --------- :.I:IITiI~=:_ritif[:== 

. ,: .Jl'.I:lll!l.Q_: t~MQh r • AUTr-inR: '\ik"' Gn~dv -:rws -~tri.t!.!S __ : '16_4J,p 
. : ---- ___________ . ______________________ : ....E~1.r.e5- :_12.L. ... JLl.6 __ : 

PlAnn"'<i fnr Svc:;t10>r.i: MR~.n ________________ : 
F ix r> c:; 0 1 rri !\.! tm1 h 0 r (c; ) : n (') t Ari~ 1 i c Ab 1 "" .J:AI.EGOBL ( c.b.e..s;:.k _en.el 
D(')cumentod in MTR: not Aonlic.=ihJ.o ( )Lih. ~·:nint. Trlnlc: 
I n c nni N~ ti b 1 ° Ch «'1 n n i:> : v" c; ( ) Sys • I\ n .::i l • T n'1 1 c; 

User/~lnor:::itio!ls-visiblP Int;:,rf"'lce ~h2n00: yos ()~vs. Prnn. Tnnls 
('nd"'r i11: (~)?L/! ( )J\Uf ( )nther-so"' hf'>lnw ( )351) 
P 0 rfnr""'Al""ICP: { )bett"'r (~)s!'lme ( hrf')rc;r> ( )805 

-------------------------------- ( ) ~::il VAner 
_QDC.U!.lElllilllltLCHAtl.GE~-Lso..e..ci.bl_no::._!lr-1Il2I.e.L ____ : < ) r.~ in,..., 7.Pr 0 

1.'? 1 ~ (v0l,soct) /JPAI~ (sect) ( )Pinn DnP 
~OfN (soct> MSAM (sect) Annenrlix I\ (~)SysD"lPmnn/Arl~in 
P U~ s ( A N .ff ) < ) P u n t i rn P. 

Infn SPns ( )'lsPr C0rnr,i:=1nn/Suhr 
Other 

------·--,------------·-------------- ----- ·------

----------------------------------------·-·------------.ior:trlinrs ari=>t SIH~MARY, RF.A.SONS, IMPLICATTnNS, ncr.~ ILFD PPOPOSAL (,..,r.ttnn"'l 

~lJ r..(l.~A. p y: 

,,-"AVA rlttmn_cdt USP prnoPr fnrm nf cnntrnl .'3rnumPnts r:.nd rPr111ir 0 cnntr,..,1 
.. ffnumP.nts he 11sed tn c:;nP.cifv rfurrninri nf .1 nArt1c11l.=ir C'"'Ann1=>J nr ·"' "il")<>cifii:>rl 
CDT. 

Cnml"'1rnrls c:;hnuld hP consist.ont 5.n s11....,rnrt 0f vr=trinus contrnl .'3rnnl'l1entc:; 1nrl 
should not hAVR cnnfusinn usr:1oes. 

P•~PLICA.TICl\JS: 

UsPrs nf dumn_cdt ,.., i 11 find cert A 1 n tn<".,..,mna ti h il 1t1 es. 

- C'l] 1 , -a 
-no h e0der, -!lh <> 

- I 

-fnn 
-channel X, -chn X 
-emf X 
-nAthnAMP x, -pn x 

print All CDT RntriPc:; 
dnn't nrint CDT he~rlAr infn 
print thP entries f(')r FNPs 
orint srecifiPrl chr=tnnel entrv 
rlumn CDT in the fnrl"'1 of CMF into SRnment Y 
rlumn info frnfTl sn,,,cifi<>d CDT X 
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1~ 
dump_cdt dump_C\1t I ed_ini -'\ 

.H.im§.: dump_cdt ~: 

The dump_cdt co~mand enables a system administrator to dump the channel T 
definition table {CDT) residing in >system_control_1. Option~l arguments 
control whether the header information is printed, and whether all CDT antries, 
or only a selected CDT entry, is printed. 

dump_odt ~ontrol-:-a.rgs­
where: 

2. :::::i~s~t;h~e~r~e~l;a~t~i~v~e~p~a~t~h~n~a~rn~e~o~f~t~h~e~~~~~~~~~~~~r not specified, >system_co 

of a channel whose CDT entry is to be 
umped. It m the "ttyXXX", where XXX is 

the numeric channel design If not given, all CDT 

name· 

control_args 

-all 

-nhe) """'"' h•...O•r 
-channel nane 

- t.lo."' t'\~-« 

entries are printed. 

May be selected from the followin~ list: 

dump all CDT entries 
a_ 

( tshls i3 the tlcfaanr. 

do not print the CDT he3der variables. 

i;(flx~r/n~%%rt:r "~7':~~~ ~i,-~w~ ARY 

'"4.lh~ .. c tt•,... c. •~ °""~ ~c. 0 -e- .._ Vv..",.. I c.ukose 

Example 
COT e."h-'6- a ~ b«_ Du.....,f"•&. 

-.fl'\p 

- CMf 

To dunp the entire CDT, '!ive the coml'land: 

duMp_cdt -"'' 

To dul'lp only the CDT entry for "ttyOOO", ~ive the cornmand: 

dump_cdt 4''6!'1988 nlrl:• -c."I\ +t~ooo -""4t. 

A.,..._, e~-h--i~! br- .+#\e C.6k.W17"-r•I- FNP'1 • 

;.,. +"- °' .. "' t,f c.. c,-. -=11. o""+,":r 6+ 
w;Jt "c. ~c. .. -.,.+eJ,.. ''I cv- c""~' 01'e. o~ ~;.r 
~ ~,,_.::t-at~ ""';+"- _""e r-

J -T11p 
,, ~"'" t-Ha co r w'l.a~ ,o-..'k ~ ;~ )(. • 

x ,. .. Wt., 
""""e cor 

ti-\ t) ~""' . ....{) 
Gino\. ""'- I G.rl a 

• t\-fo ..fl\tl . .,..... ..... f 51eciti·8' '" 

tt:'rt/t?~~~. ~ -j'-- , s~"' 
DRAFT: MAY SE CHANGED . A-20 04/02176 Hn"8 

This 
ins ta 
&fter 
systE 

chant 

rety1 

prin1 

add : 

defa1 

help 

" 
q 

"id" 

all 

inst 

tit1 

Shi1 

DRAI 



lrVer. 3 
: 741022 MULTICS CHANGE REQUEST 
I 
I 
l--::'.T~I~T~L~E~:--~I~n-s_t_a~l~l~-d~i-s-p~l-a_y __ b_r_a_n_c_h __ t_o_o_l ______________ _ 
I 
I 

)-,AUTHOR: Bernard Green berg 

I 
I 
I 

Planned for System: MR 4.0 
Fixes Bug Number(s): not applicable 
Documented in MTB: not applicable 
Incompatible Change: no 
User/Operations-visible Interface Change: no 
Coded in: (B)PL/I ( )ALM ( )other-see below 
Performance: ( )better (B)same ( )worse 

'-----------------------------------------------------:_DOCUMENTATION CHANGES {specify one or more) 
: MPM (vol,sect) MPAM (sect) 
l MOSN (sect) MSAM (sect) 
l PLMs {AN#) 51 
: Info Segs 
: Other 
I 

STATUS 
Written 
Status 
Expires 

CATEGORY (check one) 
,( )Lib. Maint. Tools 
(l)Sys. Anal. Tools 
( )Sys. Prog. Tools 
( )355 
( )BOS 
( )Salvager 
( )Ring Zero 
( ) Ring One 
( )SysDaemon/Admin 
( )Runtime 
( )User Command/Subr 

'------------------------------------------------------ ------------------------: OBJECTIONS/COMMENTS: 
I 
I 
I 
I 
I 

Add example of output to documentation 

·~-------------------------------------------------------------------------------Headings are: SUMMARY, REASONS, IMPLICATIONS, DETAILED PROPOSAL (optional 

SUMMARY: Install print_branch, a tool to dump directory branches. 

REASON: In the analysis of system problems, particularly those involving 
,......,)nch/vtoce connection failures, it is often necessary to find out 
iuformation in the branch of a segment either not returned at all by the 
status command, or not returned without accessing the vtoce of the segment. 
Such information includes the UID of the segment, the Physical Volume 
name/id, and the VTOC index. Also, the segment number of the father of the 
segment is often difficult to determine. 

IMPLICATIONS: Improved debuggability of the operating system. 

DETAILED PROPOSAL: See attached documentation. 
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---------------------------- -------------

lifilU: display_branch 

This command is used to print out 
entries not returned by the status command. It 
and the location of the branch. No attempt is 
the segment for any information. 

Usage: 
OR 
OR 
OR 

where 

display branch path 
display'"""'branch segno 
display branch segloffset 
display_branch -name path 

information about directory 
also lists the segment UID 
made to access the VTOCE of 

path is the pathname of the segment whose branch is to be displayed. 

segno is the octal segment number of the segment whose branch is to be 
displayed. 

segloffset is octal pointer representation of address of the branch to 
be displayed (for example, 26011664). 

Notes: 

If the pathname of a branch is a valid octal number or can be construed 
as a valid octal pointer, then the "-name" ("-nm") argument must precede 
the segment name. 

The user of this command must have access to the gate phcs_, which is 
necessary in order to initiate directories. 
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display_branch >system_library_standard>bound_fscoml_ 
Branch for bound_fscoml in >system_library_standard at 231137162 

.r.... . 
JID 035427542510, is vtocx 5777 
Switcfies: safety sw 
Ring brackets (1-5 5) 
Entry modified 06/22/76 1356.7 
Never dumped. 
36 names. 
r 105~ 1.154 3.066 77 

on root3 (of log vol. root) 

rnst Tue 



Ver. 3 
741022 MULTICS CHANGE REQUEST 

TITLE: Install vtoc_pathname tool. 

AUTHOR: Bernard Greenberg 

Planned for System: MR 4.0 
Fixes Bug Number(s): not applicable 
Documented in HTB: not applicable 
Incompatible Change: no 
User/Operations-visible Interface Change: no 
Coded in: (l)PL/I ( )ALM ( )other-see below 
Performance: ( )better (l)same ( )worse 

DOCUMENTATION CHANGES 
MPH (vol,sect) 
MOSN (sect) 
PLHs (AN#) f"/ 
Info Segs 
Other 

OBJECTIONS/COMMENTS: 

(specify one or more} 
HPAH (sect) 
MSAM (sect) 

Add active function interface 

MCR 

STATUS 
Written 
Status 
Expires 

CATfGORY (check one) 
( )L b. Maint. Tools 
(l)Sys. Anal. Tools 
( )Sys. Prog. Tools 
( )355 
( )BOS 
( )Salvager 
( )Ring Zero 
( )Ring One 
( )SysDaemon/Admin 
( )Runtime 
( )User Command/Suhr 

Headings are: SUMMARY, REASONS, IMPLICATIONS, DETAILED PROPOSAL (optional 

SUMMARY: Install the tool vtoc_pathname, which prints out the pathname of a 
segment given its volume and vtoc index. 

'-' REASONS: There is currently no way to determine the pathname of a segment 
given its vtoce. Not only is this important for system debugging, but the 
Physical Volume Salvager reports errors in terms of volume name and VTOC 
index, and cannot determine pathnames for the forseeable future. Pathnames 
can be determined from vtoces only when the system is up and the entire 
root logical volume is mounted and salvaged. 

DETAILED PROPOSAL: See attached documentation. 
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~: vtoc_pathname, 

This command is used to det( mine the pathname of a segment from the 
lc1cation of its VTOC entry (vtoce), The location of the vtoce is specified 
by giving its volume name (or Phy ical Volume Table index, if known), and 
index into the VTOC of that volume. 

" ... age: 
OR 

Where: 

vtoc_pathname volname vtoc~ -control-args­
vtoc_pathname pvtx vtocx -:ontrol-args-

volname is the physical volume ~ame of the volume on which the vtoce 
resides. This volume irnst be mounted, and part of a mounted 
logical volume. 

ytocx 

is the physical volume table index of the volume on which the 
vtoce resides, if known. :~t must be given in octal. 

is the vtoc index of the vtoce. It must be given in octal. 

-control-args- can be "-brief", ( 11 -bf"), which suppresses the 
printing of an error message if the vtoce is free. This 
facilitates the production of maps of an entire volume. 

Notes: 

This command requires access to the gate phcs_, as it must copy out 
directories. 

The user's process must have status access to each of the containing 
p.:i.,rectories of the segment in question. The command will supply 

.rn-ACCESS-" as the entry name at the level at which further access is 
necessary, if needed. If one of the containing directories specified in the 
vtoce does not exist in its containing directory, the command will supply 
"-NOT-LISTED-" as the entry name at that level. The command supplies "????" 
as the entry name at any level below that at which either of the above 
problems exist. 
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--------------------------------~--·--· 

Ver. 3 
741022 MULTICS CHANGE REQUEST HCR_/_9_/..._f" __ 

I 
I 
I. 
I 
I -------------------------------------- ----------------' I DATE I TITLE: Fix force_pd_abandon command. 

AUTHOR: Bernard Greenberg 

Planned for System: MR 4.0 
Fixes Bug Number(s): not applicable 
Documented in MTB: not applicable 
Incompatible Change: no 
User/Operations-visible Interface Change: no 
Coded in: (l)PL/I ( )ALM ( )other-see below 
Performance: ( )better (l)same ( )worse 

DOCUMENTATION CHANGES 
MPH (vol,sect) 
MOSN (sect) 
PLHs (AN#) 
Info Segs 
Other HOH 

(specify one or more) 
HPAM (sect) 
MSAM (sect) 

STATUS 
Written 
Status 
Expires i~!~ 
C'TEGORY (check one) 

( Lib. Maint. Tools 
( )Sys. Anal. Tools 
( )Sys. Prog. Tools 
( )355 
( )BOS 
( )Salvager 
( )Ring Zero 
( )Ring One 
(l)SysDaemon/Admin 
( ) Runtime 
( )User Command/Subr I 

I 
I 
I ------------------------------------------- --------------: OBJECTIONS/COMMENTS: I 
I 
I 
I 
I 
I --------------------------------------------------' Headings are: SUMMARY, REASONS, IMPLICATIONS, DETAILED PROPOSAL (optional) 

SUMMARY: The force_pd_abandon command incorrectly reports failure when 
invoked. This is a problem in interface to delete_pd_records. 

Change 
parameter. 

this command 

REASONS: Fix the bug. 

'-" to correctly interpret delete_pd_records' return 
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!-::i-:-~-0-2~~----------M-U_L_T_I_C_S __ C_H_A_N_G_E __ R_E_Q_U_E_S_T _______________ M __ C_R====/=9='/=~=r==·==~~l 
I I 
I I 
, TITLE: Introduce RPV-only directories. STATUS ' DATE ' 
: .. Written l 6~2~~ : 

r"' AUTHOR: Bernard Greenberg \W Status ;
1

1811 2 ~ Expires _ _ __ 
Planned for System: MR 4.0 
Fixes Bug Number(s): not applicable 
Documented in MTB: not applicable 
Incompatible Change: no 
User/Operations-visible Interface Change: no 
Coded in: (l)PL/I ( )ALM ( )other-see below 
Performance: ( )better (l)same ( )worse 

CATEGORY (check one) 
( )Lib. Maint. Tools 
( )Sys. Anal. Tools 
( )Sys. Prag. Tools 
( ) 355 
( )BOS 
( )Salvager 

_o_..o_c __ u~H._E .... N_..T ... A,,.T ..... I,_O...,N'"""""C~H .... A .... N,_G"""E"""S...._.(...,s,.p ... e._.c_,1o.;;f .... v,__.;:o~n ... e~o-.r-=m:;.;;o;.o:r,..e~)'"---- , ( I ) Ring zero 
MPH (vol, sect) MPAM (sect) ( ) Ring One 
HOSN (sect) MSAM (sect) ( )SysDaemon/Admin 
PLHs (AN#) 61 { )Runtime 
Info Segs ( )User Command/Subr 
Other 

OBJECTIONS/COMMENTS: 

I 
l I 

·~~~~~~~~-~--~~----~----~-----~~----~-------~~~~~· Headings are: SUMMARY, REASONS, IMPLICATIONS, DETAILED PROPOSAL (optional) 

SUMMARY: Add a bit dir.force_rpv to the directory header, valid only for 
directories whose sons-LV is the root Logical Volume, which forces all 

,rl...riferior segments of this directory to be created on the Root Physical 
)lume (RPV) and not migrate off of it. 

REASONS: In order for the Ring 1 volume adminstration and registration 
software to operate properly, the volume registration segments must be 
accessible at all times, including before the entire root has been accepted 
during system startup. Lack of these segments causes segment faults when 
registration lists are requested, or salvages of non-root volumes are 
attempted. 

IMPLICATIONS: Correct operation of the ring 1 disk administration software. 

DETAILED PROPOSAL: Implement a gate, hphcs_$set_rpv, which given the 
pathname of a directory whose sons-LVID is that of the root logical volume, 
forces the bit dir.force_rpv on. This entry will be called by system 
start,p (program "hdx") to force the directory ">lv" (volume registration 
segments) to live on the RPV. As this bit is set each time the system is 
brought up, this bit need not be dumped or reloaded. 
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Ver. 3 
741022 MULTICS CHANGE REQUEST 

TITLE: Vtoc_man ESD state stabilizer. 

AUTHOR: Bernard Greenberg 

Planned for System: MR 4.0 
Fixes Bug Number(s): not applicable 
Documented in MTB: not applicable 

' Incompatible Chang~: no 
User/Operations-visible Interface Change: no 
Coded in: (B)PL/I ( )ALM ( )other-see below 
Performance: ( )better (l)same ( )worse 

DOCUMENTATION CHANGES 
MPM (vol,sect) 
MOSN (sect) 
PLMs (AN#) 61 
Info Segs 
Other 

OBJECTIONS/COMMENTS: 

(specify one or more) 
MPAM (sect) 
MSAM (sect) 

MCR.___.../_p_~ b----

~~tt~;n J ~~~ 
~i=r~:s IA 10 \!• 

' C'TEGORX (check one) 
( Lib. Maint. Tools 
( )Sys. Anal. Tools 
( )Sys. Prog. Tools 
( )355 
( )BOS 
( )Salvager 
(l)Ring Zero 
( )Ring One 
( )SysDaemon/Admin 
( )Runtime 
( )User Command/Subr 

Headings are: SUMMARY, REASONS, IMPLICATIONS, DETAILED PROPOSAL (optional 

SUMMARY: In certain crashes involving VTOC write errors, or disk problems 
in general, vtoc buffers may be left in an inconsistent state, causing lost 
notifies during emergency shutdown. Add an entry to the vtoc_man to "'-" 
requeue all operations at ESD time. This will involve running the disk dim 
until the queues are empty. 

REASON: Make ESD more certain. 

IMPLICATIONS: Greater reliability. 
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I 
I 
I 
I 
I 

Ver. 3 
741022 MULTICS CHANGE REQUEST MCR /flt] 
:~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~~~~~ 
, TITLE: Change truncate to non-dir-mod STATUS I DATE 

...-~ operation. Written I Q.5.~ 
AUTHOR: Bernard Greenberg 'l '1v' i;=rr!s 18 1~fjfJ¥6i• 1 

I 
I 
I 
I 
I 

Planned for System: MR 4.0 --~~~~---~~~~ ...... : 
Fixes Bug Number(s): not applicable CATEGORY (check one) I 
Documented in MTB: not applicable ( )Lib. Maint. Tools I 
Incompatible Change: no ( )Sys. Anal. Tools I 
User/Operations-visible Interface Change: no ( )Sys. Prog. Tools I 
Coded in: (l)PL/I ( )ALM ( )other-see below ( )355 
Performance: (I) better ( ) same ( )worse ( ) BOS 

DOCUMENTATION CHANGES 
MPH (vol,sect) 
MOSN (sect) 
PLMs (AN#) 61 
Info Segs 
Other 

OBJECTIONS/COMMENTS: 

(specify one or more) 
MPAM (sect) 
MSAM (sect) 

( )Salvager 
(l)Ring Zero 
( )Ring One 
( )SysDaemon/Admin 
( ) Runtime · 
( )User Command/Subr 

·~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Headings are: SUMMARY, REASONS, IMPLICATIONS, DETAILED PROPOSAL (optional 

SUMMARY: Change the ring zero truncate primitive to no longer set the 
directory modify switch. In the new storage system, truncation does not 

,..-... ,nvolve modification of a directory. 

REASONS: Performance. Avoid storing processid 
word, avoiding subsequent paging I/O. 
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Ver. 3 
741022 MULTICS CHANGE REQUEST 

TITLE: Implement gates for segment migration. 

AUTHOR: Bernard Greenberg 

Planned for System: MR 4.0 
Fixes Bug Number(s): not applicable 
Documented in MTB: not applicable 
Incompatible Change: no 
User/Operations-visible Interface Change: no 
Coded in: (l)PL/I ( )ALM ( )other-see below 
Performance: ( )better (l)same ( )worse 

DOCUMENTATION CHANGES 
MPH (vol,sect) 
HOSN (sect) 

. PLMs (ANI) 61 
Info Segs 
Other 

OBJECTIONS/COMMENTS: 

(specify one or more) 
HPAM (sect) 
HSAM (sect) 

MCR__._/_9__.I ~----
STATUS 
Written 
Status 
Expires 1_... ................... ----

C'TEGORY (check one) 
( Lib. Maint. Tools 
( )Sys. Anal. Tools 
( )Sys. Prog. Tools 
( ) 355 
( )BOS 
( )Salvager 
(l)Ring Zero 
( )Ring One 
( )SysDaemon/Admin 
( :)Runtime 
( )User Command/Subr 

Headings are: SUMMARY, REASONS, IMPLICATIONS, DETAILED PROPOSAL (optional 

SUMMARY: Provide a ring-zero file system interface to the segment mover , 
and gates into it. 

'-" REASONS: A facility for compressing a logical volume on line is desired. A 
facility for forcing segments off a given physical volume is also desired. 
Although the segment mover moves segments automatically in response to 
segment faults induced by page control in out-of-physical-volume 
situations, an administrative interface to this facility is needed. 
Although full support of a segment migration facility is not planned for 
release 4.0, the existence of these gates will allow experimentation along 
these avenues for future releases. 

DETAILED PROPOSAl: Implement hphcs_$vacate_pv (pvid, pvtx, code) to 
start vacation of a physical volume 

hphcs_$stop_vacate ( pvid, pvtx, code). to stop vacation. 

hphcs_$move_seg_file (dir, ent, code) to move a segment off its physical 
volume of residence to another in the same volume. 

hphcs_$move_seg_seg (segptr, code) (similar). 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

,,-,• 

Ver. 3 
741022 MULTICS CHANGE REQUEST 

TITLE: Fix f s_get mode bug. 

AUTHOR: Bernard Greenberg Tt1J 
Planned for System: MR 4.0 
Fixes Bug Number(s): not applicable 
Documented in MTB: not applicable 
Incompatible Change: no 
User/Operations-visible Interface Change: no 
Coded in: (l)PL/I ( )ALM ( )other-see below 
Performance: ( )better (l)same ( )worse 

DOCUMENTATION CHANGES 
MPH (vol,sect) 
MOSN (sect) 
PLMs (AN#) 
Info Segs 
Other none 

(specify one or more) 
MPAM (sect) 
MSAM (sect) 

l?tf 
I 
I 

MCR I 
I 
I 
I 

I 
12AI~ 

I 
I I ~I6IY~ 

l!r!tt~n 

!~~~ ~titUS 
!l;xQires 

CATEGORY (check one) 
( )Lib. Maint. Tools 
( )Sys. Anal. Tools 
( )Sys. Prog. Tools 
( )355 
( )BOS 
( )Salvager 
(l)Ring Zero 
( )Ring One 
( )SysDaemon/Admin 
( )Runtime 
{ )User Command/Subr 

I 
~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~--~~~: 

OBJECTIONS/COMMENTS: I 
I 
I 
I 
I 
I 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--~~~--' 
Headings are: SUMMARY, REASONS, IMPLICATIONS, DETAILED PROPOSAL (optional) 

SUMMARY: An uninitialized variable in the hardcore program fs_get causes 
process terminations upon certain calls. 

l"°'''!"operly initialize this variable ( ep) in all cases. 

REASONS: Fewer system crashes when the Initializer is the unlucky process. 
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Ver. 3 
741022 MULTICS CHANGE REQUEST 

TITLE: Fix activate demount window. 

AUTHOR: Bernard Greenberg 

' Planned for System: MR 4.0 
Fixes Bug Number(s): not applicable 
Documented in MTB: not applicable 
Incompatible Change: no 
User/Operations-visible Interface Change: no 
Coded in: (l)PL/I ( )ALM ( )other-see below 
Performance: ( )better (l)same ( )worse 

DOCUMENTATION CHANGES 
MPH (vol,sect) 
MOSN (sect) 
PLMs (AN#) 61 
Info Segs 
Other 

OBJECTIONS/COMMENTS: 

(specify one or more) 
MPAM (sect) 
MSAM (sect) 

MCR __ /_9'_..2..._fJ_ 
STATUS 
Written 
Status 
Expires 

I DATE 

C TEGORY check one 
'( Lib. Maint. Tools 

( )Sys. Anal. Tools 
( )Sys. Prog. Tools 
( ) 355 
( )BOS 
( )Salvager 
(l)Ring Zero 
( ) Ring One 
( )SysDaemon/Admin 
( )Runtime 
( )User Command/Subr 

I 
I 
I 
I 
I 
I 
I 

~--------~--------~~------~~--------------------------------------~· Headings are: SUMMARY, REASONS, IMPLICATIONS, DETAILED PROPOSAL (optional) 

SUMMARY: A recent change to the module "activate" to unlock the AST during 
VTOC reads exposed a window during which the demounting of a physical. 
volume can cause a segment to be incorrectly activated, and potentially~ 
deactivated onto a wrong volume. 

REASONS: A PVT index is used without protection after the AST was unlocked. 
It must be revalidated after the AST is re-locked. 

IMPLICATIONS: More reliable system operation. 
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l-;:V~e-r-.--=3:----------------------------------------------~---------------------

! 741022 MULTICS CHANGE REQUEST MCR~--(~'1--:::::;~.__,_/ __ _ 

:~--------------------------------------------------~ ----------------------' TITLE: Signal correct condition upon reference STATUS I DATE 
I to a 0 Max-Length segment. Written ' ~fL 

~':! AUTHOR: Bernard Greenberg TV'( ~~~i~!s jRf1'7£fill": 
Planned for System: MR 4.0 ______________________ : 
Fixes Bug Number(s): not applicable CATEGORY (check one) 
Documented in MTB: not applicable ( )Lib. Maint. Tools 
Incompatible Change: no ( )Sys. Anal. Tools 
User/Operations-visible Interface Change: no ( )Sys. Prog. Tools 
Coded in: (l)PL/I ( )ALM ( )other-see below ( )355 
Performance: ( )better (l)same ( )worse ( )BOS 

' DOCUMENTATION CHANGES 
HPM (vol,sect) 
HOSN (sect) 
PLHs (AN#) 61 
Info Segs 
Other 

OBJECTIONS/COMMENTS: 

(specify one or more) 
HPAM (sect) 
MSAM (sect) 

( )Salvager 
(l)Ring Zero 
( )Ring One 
( )SysDaemon/Admin 
( )Runtime 
( )User Command/Subr 

Headings are: SUMMARY, REASONS, IMPLICATIONS, DETAILED PROPOSAL (optional 

SUMMARY: Setting a maximum length of zero on a segment does not work. Code 
was recently removed which signalled seg_fault error in the case of 

~onnecting to a segment at an address above its maximum length, letting the 
esulting boundsfault signal the correct condition (out_of_bounds). This 

does not work in the case of a zero maximum length, as no valid SDW is 
capable of being constructed to indicate this condition. 

PROPOSAL: Put an explicit check in the segment fault handler to check for 
any out of bounds reference, and signal out_of_bounds directly from the 
segment fault handler if this be the case. 

IMPLICATIONS: This is quite messy, and subverts the entire hardcore fault 
signalling mechanism, but is necessary to preserve the documented user 
interface. 
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Ver. 3 
741022 MULTICS CHANGE REQUEST 

TITLE: Remove AIM function from phcs_$initiate 

AUTHOR: Bernard Greenberg JCw 
Planned for System: MR 4.0 
Fixes Bug Number(s): not applicable 
Documented in MTB: not applicable 
Incompatible Change: no 
User/Operations-visible Interface Change: no 
Coded in: (l)PL/I ( )ALM ( )other-see below 
Performance: ( )better (l)same ( )worse 

DOCUMENTATION CHANGES 
MPH (vol,sect) 
HOSN (sect) 
PLMs (AN#) 75 
Info Segs 
Other 

OBJECTIONS/COMMENTS: 

(soecifi 001 or more) 
MPAM (sect) 
HSAH (sect) 

MCR ( f Z'L ! 
I 
I 

--~-T-A_T_U_S--~l~D-A~T~E----~l 

mm: :gzi_; 
CATEGORY (check one) 

( )Lib. Maint. Tools 
( )Sys. Anal. Tools 
( )Sys. Prog. Tools 
( )355 

I ( )BOS 
( )Salvager 
(l)Ring Zero 
( ) Ring One 
( )SysDaemon/Admin 
( ) Runtime 
( )User Command/Suhr 

-----------------------------------------...... -----~---...... ------------~--~------~· Headings are: SUMMARY, REASONS, IMPLICATIONS, DETAILED PROPOSAL (optional) 

SUMMARY: Restore phcs_$initiate to its original function, i.e., initiate at 
a validation level of o. Remove AIM features which counteract AIM check~ 
and invoke directory privilege. ""'111 

REASONS: Under AIM, the phcs_$initiate gate tries to invoke directory 
privilege for the caller. This allows access outside of AIM restrictions. 
However, the original function of the phcs_$initiate interface is simply to 
allow segment numbers to be developed for lower-ring segments. Since 
access to phcs_ implies the ability to obtain passwords by dumping teletype 
buffers, etc., it seems that no process at a lower access class than 
system_high should be allowed access to this gate. Thus, the invocation of 
directory privilege here gains nothing. phcs_$initiate has not been used 
in the past, and is not intended to be used to initiate segments outside of 
AIM restrictions (system_privilege_$initiate exists for this purpose.) On 
the other hand, it causes a large number of auditing messages, and 
segfaults, as it clears SDW's to force access recomputation. This destroys 
the usefulness of this gate for several hardcore debugging tools (e.g., 
print_aste_ptp). 

IMPLICATIONS: Processes at lower authorization than system_high, who have 
access to phcs_ , cannot use it to obtain segment numbers for directories 
at higher authorization levels. 

DETAILED PROPOSAL: Redirect call form level_O to initiate$priv_init to 
standard entry. 
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I Ver. 3 1 0 • 
I 741022 MULTICS CHANGE REQUEST ! HCR l 1 yZ I 
I I I 

·~~~--~--~--~~~~~----------~ ....... '"'"!"'"------~--' I I TITLE: Recode BOS SSTN to ignore AST hierarchy. I STATUS I PATE I 

...-~! AUTHOR: Bernard Greenberg Jfll/llJ ! gi!£~:n la.°6~tlt4ti 
~----------------------------------~~-------'---f~I ~xoires I 11/27/76 I Planned for System: MR 4.0 I I 

Fixes Bug NumberCs): not applicable I CATEGORY (check onell 
Documented in MTB: not applicable IC )Lib. Maint. Tools I 
Incompatible Change: no IC )Sys. Anal. Tools 
User/Operations-visible Interface Change: no 1 ( )Sys. Prog. Tools 
Coded in: C )PL/I Cl)ALM ( )other-see below ( )355 
Performance: ( )better Cl)same C )worse (l)BOS 

DOCUMENTATION CHANGES 
MPH (vol,sect) 
HOSN (sect) 
PLMs (AN#) BOS 
Info Segs 
Other 

OBJECTIONS/COMMENTS: 

(specify ong or more) 
HPAM (sect) 
HSAM (sect) 

( )Salvager 
( )Ring Zero 
( ) Ring One 
( )SysDaemon/Admin 
( )Runtime 
( )User Command/Subr 

Headings are: SUMMARY, REASONS, IMPLICATIONS, DETAILED PROPOSAL (optional 

SUMMARY: Change the BOS SST name table filler to walk the AST ASTE by ASTE, 
...-filling in names from vtoces as he goes. Remove the clever but useless tree 

1alk of the AST. 

REASONS: In the pre-4.0 storage system, it was necessary to recursively 
abs-seg down the AST in order to extract names from directories. This was 
carried over into the 4.0 SSTN package, as a method of scanning the AST. 
However, the AST may be linearly walked, and SSTN can identify applicable 
segments by their non-zero unique ID. This is a fairly safe method, as 28-5 
emergency shutdown uses it. This removes BOS' dependence on correctness of 
the AST-imbedded hierarchy, increasing reliability of the SSTN package. 

IMPLICATIONS: Better reliability of BOS. 
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1-ver:-1----------------------~-------~---~------------,--------------------- 1 
t 7q1022 flU LTIC S CHAMGE BE QUIST t MCR ___ .1_9_2_4_______ I 
I __ ._ ___ ... _______ .,.. ____ __....._ __ ..., .. __ . ____ .. _ -----------1----------------------- I 
I TITLE: Reinstall lost fiaes l_~lj%g~~l_QAI1------~ 
I l_!ki!1~D-1 Q2.L49.L16 __ 1 
I AUTHOR: Vanvleck ·~1llY§ __ 1Aa•101Z7_t1 
'--------------·------------------------------------•-J~Ri!§§_l_11l~~l§ __ I 
I Planned for System: aa ij.0 •-----~~-----------' 
t Pixes Buq Number (s): not applicable •-~.li.Q.Bl_J~!l~!-f!ngll 
I Documented in MTB: r:ot applicable I ( ) Lib. !taint. Tools· I 
I Incompatible Chanqe: no t ( ) Sys. Anal. Tools I 
J User/Operations-visible Interface Chanqe: no I ()Sys. Proq. Tools t 
I Coded in: (I) PL/I ( ) ALM ( ) <>th er-see below I ( ) 355 I 
I Performance: ( ) better (I) same ( ) worse I ( ) BOS I 

•--------------- -----------------------' ( )Salvaqer I L . .RQ~QJIU.t.UJ;OJI &.lill!iJLJJINgf.I on1._.Q.L!!2ill. _____ I (I) Rinq Zero I 
f !P!I (vol ,sect) ftPAlt (sect) I ( ) Ring One I 
t SOSH (sect) MSAft (sect) I ( ) SysDaemon/Admin I 
I PL!ts UNI) I ( ) Runtime I 
I Info Seqs I ()Oser Command/Suhr I 
I Other I I 
IJ.OD~--'-'.i4.i9al..--DODL--------------------------•---------------1 
I OBJBCTICllS/COIUIEHTS: I 
I I 
I f 

'---~------------~~~~....._------------~-----~---------------------------------' Headinqs are: SOM!IABI. BEASOHS. IftPLICATIOHS, DBTAILBD PROPOSAL (optional) 

SU!l!ARY: 

Reinstall chanqes to init_printer, backup_util, 
and scs_init which are installed in Phoenix but not at flIT. 

REASONS: 

The systems should be identical. These chanqes may have been lost due to 
thE buq in the hardcore updater. 

It is not certain whethec these fixes are installed in the object code; at 
anv rate, reinstallinq the correct versi<>n will get the svstems in synch 
aQain. 
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___ , ______ .... _______ , _____________ ~----------------------·-----------
I Ver. 3 I 
I 741022 MULTICS CHANGE BIQUEST I l!ICR_~ __ }Sl,5_ ___ _ 

I..__ __ • . .• ----....-.... _ ... _.,.._._..._ ___ ,...._..._~_...-----------.....---1--....---..--.---~------1 
.r ..... rITLR: Becompile all hafdcore programs not -~.tllll-1-RilJ ______ t 
. recently recompiled l-1~iltJllL.1,Jl~76 __ 1 
I AUTHOR: Vanvleck 1..!.t&!Y§.__IGl.~j~..7'.I 
I __ .. -------·--------- ------------------·_I.Ill.I.IL t _!Ul§.!_~ __ I 
I Planned for System: l!IR 4.0 I_ --------------' 
I Pixes Baq Humber(s): not applicable I ~AtliQJLj£!l1&.Lsin~ll 
I Documented in MTB: not applicable I( tLib. l!laint. Tools 
e Incompatible Cbanqe: no I ( )Sys. lnal. Tools 
I User/Operations-visible Interface Chanqe: no I ( )Sys. Proq. Tools 
I Coded in: (I) PL/I ( ) AUi ( ) other-see below I ( ) 355 
I Performance: ( )better (I) same ( )worse t ( )BOS 

'~----------------- ----~---------------------' ( )Salvaqer t_iQ,gJftENTAI.IQ!L~BANGI~ f§R~¥1tl_gng or_m~-----~1 (l)Binq Zero 
I !PPI (vol .sect) !tPAM {sect) I ( ) Rinq One 
I BOSH {sect) llSAM (sect) I ( ) SysDaemon/Admin 
I PL!ls (AIU) I( )Runtime 
I Info Seqs I ()User Command/Suhr 
I Other I 

I _.J.QD.i fUA§.9DL-D2Dil ------·------------------· -----------------1 OBJP.CTICBS/COM!BNTS: I 
t I 
I I 
I __ -- - .... - ................. ;.... __ . ______ .... ...__. ......... _.___.;......_.. ____ ._. ________ _.__._________ -.-.....--.... ---~ ......... _I 
Headinqs are: SU!UIARI,. 6.BASOIS. l!IPJ.1CA!IOIS, DETAILED PROPOSAL (optional) 

,~~MARY: 

aecompile all hardcore programs not compiled with the installed compilers or the 
immediately previous Pt/I compiler. 

B!ASOHS: 

Pever compilers are needEd to re-create the system from its source. 

l!PLlCAT ICllS: 

Eetter optimization may uake the system sliqhtly smaller and faster. 

Paqe 1 of 1 



------ -- -·--·· ----· ---· -----------------ver. 3 
/41022 MULflCS CHANGE ~EQUEST 

I --------· f ITLt: a Give volume owner access without ACS 

AUIHUk• Van\lleck 

--------~-------------------------~· Planned for System: not applicable 
~ixes buq Number<s>: not applicable 
Uocumented in MIB• not applicable 
Incompatible Change 1 no 
User/Uperations-visible Interface Change• no 
Coded in• ( d) PL/I ( >ALM ( > other"-see be1 ow 
~ertormance• ( )better (~)same ( )~orse 

-------~--------UUGU1xitN 1A1I UJJ_CHANUcS-1.s~ect ty_c.a.a_w: .... m-cr: ........ e ... l __ _ 
~PM <vol,sect> MPAM <sect> 
MUSN (sect> MSAM <sect) 
PLMs CA1~#) an61 
Into Seqs 
Uther 

_CATEGUBY...ici:lack cnel 
•c >Lib. Maint. Tools 

< )Sys. Anal. Tools 

·, 

< )Sys. Prog. Tools 
( ) 3 53 
( )8US 
< )Salvager 
C >Ring Zero 
CiHHng LJne 
( >SysUaemon/Aamin 
< >Runtime 
< >User Command/Subr 

~-----------------~--·-----~~~ -------·---------------------i.Jfjj t:.t; 11ur~5/ CUMME:N 15 : 

I ·-- -------~------~---------------------------------------------Headings area SUi.\MAHY, REA~t~S, lMPLlCAflUi~S, UETAILcD PRLJPUSAL <optional> 

t>UJ.-IMAHY: 

~nen checKinq access to a volume, give Initializer.SysDaemon RE~ access 
without checking the ACS, and if the ACS does not exist, give the volume 
owner HEn access. 

ht:ASUNS: 

This change ·means that the owner can always access a volume, even if the 
ACS is lost. 

The cnange tor Initializer.SysDaemon simplifies system cold boot, operation 
with incomplete HLV, and the management of logical volumes. 

t->age I of I 



Ver: 4 
,750508 Multics Change Request 

MCR __ /_9_&_7 __ 
Page 1 of 1 

TITLE: 
,,,,..., At1rHOR: 

Change salvager printing for unattended 
operation 
A. Kobziar 

STATUS DATE 

Objections/Comments: 

\use these headings: Summary of Proposal, Reasons ~or Proposal, Implications 1 

Detailed Proposal. I 
\SUMMARY: 
I 

Change utility_print to switch salvager output to the operator's 
console if unable to successfully initialize any printer after 
one minute of trying, and to abandon a printer and repeat ini­
tialization if · an unrecoverable error is not corrected within 
three minutes. The t-ime interval will be controlled by "PDLY min 11 

placed on the SALV card. 
:REASONS: 

The ability of the system to purge itself of faulty peripherals 
is a goal of unattended operation. Thus the salvager. should not 
hang indefinitely waiting for printer corrections, but should 
switch its output to a device indispensable to Multics operation, 
i.e., the SYSERR console. 



/l HUL TICS OPERATING STAFF NOTE HOSN-A001 

I liLli-ill.YA.~E 

page 21 

,. The storage system structure repair procedures known "'-"" 
collectively as the salvager have been extensively modified ln MR 
4.0, both for automating crash recovery and for handllng the 
structural changes in tr.e storage system data. The salvager 
programs are no~ part of the standard system tape; new salvaglng 
•ooes have been introduced and some old •odes redef lned; and 
control of the salvager is now from command options rather t~an 
from the processor switches. There are now four kinds of 
salvaging operation which the system can Perform. These are 
emergency shutdown, ~olume salvage, directory hlerarchy salvage, 
and on-line salvage. The system has been modified to invoke the 
salvager automatlcally whenever data ln the storage hierarchy may 
have been ~amaged. ;"'4. 4..,ev~ ...,.;H ~~~c...t( ~i.:t'c.-" i..A:;; ~~ 
~ ~ ~-{;;' "bh. SYSl!'ltlC. ~, ... le.. ,;J ill' ...c-c., .,,.f- I~ c... M.o~ I'.~·*'.£ 

I • . • ~ -?, ":t ~- . . ·-4 I r.-· ..__, ~ 
U1Jlc.gen'" ~bJCtiB '':, '!_;;.!;.~ ;f"r.ftA -.r AMI Jt..,:.,.t-u.. f.f ~ ~e../ ... : ~ 

Emergency shutao•n has been reworked completely and greatly 
lmproved. It is much more reliable than ln pre-4.0 svstems. 

Sometlmes the system crashes before the storage system has 
been turned on. Previously, an attempt to e~ergency shutdown ln 
such a si tuat l.on wou Id I ead to another crash, and ml ght do 
serlous damage to the airectorv hlerarchy. This has been changed 
so that lf a premature emergencv s~utdOitn ls attempted, the 
foljowlng message is print~dl 

ESO BEFORE FS ENABLED 
SHUTDOWN COMPLETE 

.and the dlrectorv hlerarchy ls untouched. 

It ls always ·safe to attempt an ESO, and !f emergencv 
shutdo"n crashes lt may be retried. 

lLJU.Y•e SaJva.9.JJ:l9 

Volume salvaging insures that there are no reused addresses 
or l•l-formea VTOC entries .in the VTOC and volume map of a single 
physical volume. 

If a volume was ln use by Multics and was not demounted or 
shut down by normal or emergency shutdown, it wlf t be salvaged 
automatlcal ly the next time that the physlcal volume ls accepted 
for paglng. 

The operator may force the volume salvage of a partlcular 
volume bV typing the command 

salvage_vol <vol_name> <drive> <optlons> 
Example• salvage_vol new dska_o2 -check_dlr 



Ver, 4 
750508 

,,,....., 

Multics Change Request 

Tl'rLE: Restructuring directories by salvager STATUS DATE 
AUTHOR: A. Kobziar TVV 

One or More 

Objections/Comments: 

luse these headings: 

I 
Summary of Proposal, Reasons for Proposal, Implications, 
Detailed Proposal. 

I SUMMARY:. 

l Rearrange the structure of a directory when it is rebuilt by 
the salvager to be as follows: 

header, hash table, access name lists, entries (in­
cluding acls and n~mes), and initial acls. 

REASONS: 

Objects in directories are allocated on a first come, first served 
basis. Thus shared access names are scattered on several if not 
all pages of a dii:ectory. Although the salvager pre pages (re­
quest to read into core all pages of) a directory, it still 
encounters considerable page waiting time because one of the first 
operations done is the checking of access names. 

IMPLICATIONS: 

An improvement of 5-10% in the directory salvager's running time 
was noted at CISL, while a performance run showed an insignificant 
improvement. 



Ver. 4 
750508 

MCR 1929 
Multics Change Request ---------Page ] or_, -

TITLE: Rebuilding Disk Packs STATUS DATE 
AUl'HOR: A. Kobziar 

One or 1-bre 

AOOl 

iObjections/Conments: 
l 

I 
!Use these headings: 

I 
Summary of Proposal, Reasons ~or Proposal., Implication•, 
Detailed Proposal. 

SUMMARY: 

Provide for the rebuilding of disk packs in order to add or 
delete partitions, and/or to increase or decrease partitions 
and vtocs. The canrnand interface is equivalent to the ones 
used in volume salvaging disk pack copies and in initializing 
disk packs. The ability to interlace addresses has been 
added. 

REASON: 

Performance optimization and overcoming logical boundaries 
(for example, running out of vtoces when disk only 2/3 full) 
are necessary to meet long term changes in usage. 

IMPLICATIONS: 

Directory salvaging time improved by 5 - 10% on the CISL 
hierarchy when an interlace =2 was used (i.e. alternate phy­
sical address assignment to consecutive directory pages). An 
insignificant improvement was also noted in performance run 
testing. 



MULTICS OPERATING STAFF NOTE MOSN-AOOl 

~: rebuild disk 

Function: Rebuild a disk by copying all information 
onto a spare disk. Make changes to par­
titions and/or vtoc as directed. 

Syntax: rebuild_disk pvnarne drive_narn~l ooCopy-drive_narne2 control ..... args 

Arguments: 
pvname 
drive namel 
drive name2 

Control Arguments: 

is the name of a mounted physical volume 
is pvname' s drive in the form <.subsys)_ <.nn) 
is the spa~e drive to be used for the copy 

-console output to SYSERR console instead of printer 
-check dir Delete VTOCE iT no branch 
-dump Dump damaged objects 
-debug System programmer use 

,,,..., If the disk drives specified are ok, the command proceeds to 
list the average used to calculate the VTOC size and the partitions 
defined on the source disk. The request portion, where partitions 
must be restated and the VTOC size may be changed is entered when 
the command types: request. 

The following are acceptable request lines: 

part NAME HILOW SIZE Where NAME is a 4-character partition name, 
HILOW is either "high" or "low", and SIZE is the parti­
tion size in records 

avg FFF.FFF Specifies the average segment length for segments on 
the physical volume. The default length is that of the 
original disk. This number is used to calculate the 
number of VTOC entires on the volume. 

vtoc NNN specifies the new VTOC size numerically 



lace N 

list 

end 

requests that physical address assigrunent be 
interlaced by N. 'rhe default lace is 2 as it is 
impossible to read in consecutive physical address 
on the same rotation via the page fault mechanism. 

lists the partitions and VTOC size defined so far. 

causes the disk rebuild to start. 'rhis operation 
takes about 1/2 hr.~ ...... D\c\l's. 

quit causes an exit without doing anything. 

startover causes all portions defined so far to be discarded. 
(cine automatically if a partition is redefined.) 
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Ver. 3 
741022 MULTICS CHANGE REQUEST 

TITLE: Introduce automatic KST garbage 
collection. 

AUTHOR: Richard Bratt 

Planned for System: not applicable 

TVV 

Fixes Bug Number(s): not applicable 
Documented in MTS: not applicable 
Incompatible Change: no 
User/Operations-visible Interface Change: no 
Coded in: (l)PL/I ( )ALM ( )other-see below 
Performance: ( )better (l)same ( )worse 

DOCUMENTATION CHANGES 
HPM (vol,sect) 
MOSN (sect) 
PLMs (AN#) AN81 
Info Segs 
Other 

(specify 2oe or m9rel 
HPAM (sect) 
MSAM (sect) 

HCR 1930 -------
STATUS 
Written 
Status 
Expires 

CATEGORY (chcQi 2oe) 
( )Lib. Malnt. Tools 
( )Sys. Anal. Tools 
( )Sys. Prog. Tools 
( )355 
( )BOS 
( )Salvager 
(l)Ring Zero 
( )Ring One 
( )SysDaemon/Admin 
( )Runtime 
( )User Command/Subr 

·--------------------------------------------------~ ---------------------: OBJECTIONS/COMMENTS: 
I 
I 
I 
I 
I 

'--------------------------------------------------------------------------Headings are: SUMMARY, REASONS, IMPLICATIONS, DETAILED PROPOSAL (optional 

Summary: Most KST overflows, those rarely expected and often fatal gifts 
from hardcore, are the result of directories which are no longer of 
interest to a process choking its address space. This situation occurs 
because processes map many directories into their address space for the 
sole purpose of accessing inferiors of those directories. Since hardcore 
has never kept track of the reason for a directory being mapped into a 
process' adrress space it has been left to the user to clean up unwanted 
directory segment numbers. Unfortunately, it is nearly impossible for a 
process to do the necessary accounting. I propose that hardcore be careful 
to distinguish those directories whicn are known for the sole purpose of 
accessing inferior objects. This will allow uninteresting KST entries to 
be garbage collected when necessary. 

Reason: Motherhood and apple pie. Simplify hierarchy walking programs 
and allow the removal of special case (and often fallible) code. 

Detailed Proposal: At the heart of the problem is the fact that whenever 
find_dirsegno, the workhorse of find_, must make a directory known to a 
process, the usage count of the appropriate KST entry is incremented. 
Since no one ever decrements this usage count after using the target of the 
find_, the directory looks as if it is currently in use when in fact this 
may not be the case. It should be noted that we cannot take the obvious 
route of not incrementing usage counts when find_ is responsible for making 
a directory known since usage counts serve the important dual purpose of 
protecting one ring's segment numbers from termination by an outer ring and 
of protecting segment number from automatic garbage collection, the very 
feature we are trying to implement. But enough of this, on to the 
proposal: 
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1.) Provide two ring zero primitives to increment and decrement the 
usage counts kept in KST entries. 

2.) Modify find_dirsegno in such a way that when it returns, thP 
usage count of the terminal object has been incremented but its parent·~ 
usage counts have not. The exact algorithm, which must take into accoun~ 
the pathname associative memory, is too complicated to describe here but it 
should be noted that find_dirsegno will have to initially increment the 
usage count of segments it makes known (especially when find_ moves out of 
ring zero). Only when an inferior of a directory made known by 
f ind_dirsegno is itself made known can the usage count of the father be 
decremented, thus establishing the module post condition stated above. As 
should be obvious, the reason this can be done is that a non-zero inferior 
count also protects a KST entry from garbage collection. Thus, when find_ 
returns, the terminal directory segment number involved is explicitly 
protected from garbage collection by the usage count field and its parents 
are implicitly protected from garbage collection by having non-zero 
inferior counts. If the terminal directory segment number left find_ 
unprotected by usage count, then it might be invalidated by KST garbage 
collection before find_'s caller was finished using it! 

3.) To make this scheme workable it is necessary to deal with the 
usage of the directory recorded by find_ (really find_dirsegno). This must 
be done by modifying every caller of find_ to call a cleanup procedure when 
it is done with the segment number in question. One approach would be to 
call terminate_. If we desired we could even have terminate_ recursively 
inspect the parent of a KST entry when that entry is removed and remove the 
parent KST entry if its usage counts and inferior count are zero. This 
scheme has the advantage of keeping the KST ever clean. Unfortunately its a 
loser. Such a scheme would cause severe KST entry thrashing. The scheL_.., 
proposed here, which is vastly superior (even if I do say so), is to merei"T 
decrement the usage count. In effect this marks the segment number as 
uninteresting but leaves it in the process' address space for possible 
future use. 

4.) Modify makeknown_ to call a new module, garbage_collect_kst 
(please, lets not quibble over names), when it detects a KST overflow. Only 
if garbage_collect_kst fails need a KST overflow be signaled. 

5.) Create garbage_collect_kst which locates all "uninteresting" KST 
entries and terminates them. To perform this task it must (at least 
logically) walk the hierarchy subtree defined by the KST from the leaves 
up. This order is necessary since terminating a leaf node may make its 
father eligible for garbage collection. 

Note: The concept of an "uninteresting" segment number (otherwise known 
as a "twsn" or truely worthless segment number) developed above provides a 
powerful handle on a problem I shall call the "resource speculation 
problem". This problem deals with the conflicting desires of a module to 
release a resource so others may use it and the desire to keep the resource 
on speculation that it may be needed again in the near future. The 
introduction of a "twsn" allows a module to in effect have its cake and eat 
it too. A "twsn" stays bound to the same object, its SDW is not 
invalidated, nor is its KST entry. Yet, if KST space is exhausted, a 
mechanism exists for recovering "twsn"'s. If the mechanism for creatin" 
"twsn"'s were available outside of ring zero (a trivial accomplishment~ 
then the expense of the makeknown, terminate, makeknown, terminate, ••• 
sequences which result so frequently from users doing compile, edit, 
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· compile, edit, • • • sequences (and from may other sequences of user 
activities) would be greatly reduced! Many segfaults, setfaults, and 
directory lockings would be eliminated. As a result, system performance 
might be significantly enhanced. But this note is just a teaser, a future 
MCR will deal with this issue in more detail. 
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Ver. 4 
7505o8 

MCR 1931 
Multics Change Request Page 1 of _ _..l " 

TITLE: Improve signalling of *system link 
AtJrHOR: linkage error 

M. Weaver 

iObjections/Comments: 
I 

STATUS 

bug fix 

iuse these headings: 

!SUMMARY: 

Summary ot Proposal, Reasons tor Proposal, Implication•, 
Detailed Proposal. 

I Fix link_snap to 
*system links. 

signal linkage_error (bad self reference) for 

Force metering bin number to be non-negative. 

REASONS: 

One or More 

Currently link_snap thinks that *system links contain trap-before­
links and proceeds to trap to garbage. "This produces confusing 
error messages and also makes it impossible to set up a handler to 
snap *system links, which is a capability desired to enable new 
fortran programs with COMMON to be run under Multics. 

Occasionally the bin number is negative, which causes the 
linker to fault. 



Ver: 4 
.750508 Multics Change Request 

TITLE: Save copy before message segment salvage STATUS 

MCR 1932 
Page 1 of 1 

- .... ,~- r 

DATE 
/""". AUTHOR: S. Herbst JWG Written 5-L28/-1.6. 

-Coded in £lp:r./I 0AI.M Oothe:r- Cateaor.v { Chec:k One) Status R t.l IA 1~ ~ 
explain in Dm'AILED PROPOSAL 1-~l~Ll~·" ... Ma~i•nii!liitilill. __'l'i~oo1511!ii!s===t! Expires ] 'a_Ld bf 

-Planned for System MR 5. 0 Sys. Anal. Tools DOCUMENTATION CHANGES 
-Fixes Bug Number(s) Sys. Prog. Tools~--------------
·Documented in MrB ----- ~ Document Specify One or More 
-User /Operations-visible t--+!BO~S-----~~::.;:.;==.:.---..:::1:=:::=.1~=::.~~~::... 
Interface change? O,I!s lXJ no Salvager MPM (Vol. Sect.) 
-~~~~~~~?LJ~~~==~~m~~~:~z~e:ro~::::~~~~~~(~A~N~f~~,~~~-------
-P!!rformance: O Better lx:J Same ..._~x:...i;;.m;;:.lwt::::il-..:On;.::;;.e ___ _J-............. ..._-...i:~----------
i 0 Worse ~sDaem~MJAn •. MOSN (Sect.) 
'-Replaces MCR IRU:ntime MPAM (Sect. ) !User Cmmd/Subr. ~;;....;;.;;...i--.;;..-.;;.-... _________ __ 

MSAM (Sect • ) 

; Objections/Comments: Into Segs 

other _(Namel 
Bone (Reason) doc ok 

:Use these headings: Summary of Proposal, Reasons for Proposal, Implicationa, 
Detailed Proposal. I 

I SUMMARY: 
i 
I 

/""'' Modify the message segment salvager to make a copy of the message 
segment.it is salvaging in ~umps, if it deletes one or more 
messages in the process of salvaging. 

REASON: 

Allows a possible analysis of what went wrong. 

. DETAILED PROPOSAL: 

Ring one segment 7dumps > ms_salvager_. copy is written into if 
empty: contains a copy~· of the message segment plus its name, 
date salvaged, etc. The segl!lent will be created by asu.ec as a ring 1 
segment with multi-class privileges. phcs access needed to read segment. 

IMPLICATIONS: 

Only the first of a series of salvaged message segments gets 
saved, until the copy is manually reset to zero. However, we 
want this diagnostic feature to be implemented as simply as 
possible. 
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I 

Multics Change Request 

TITLE: Implement &ec dir for exec_ com' s 

AUl'HOR: Steve Herbst 

Objections/Comments: 

MCR / 9\?:r 
Pag-e--.l...-.--o~r--1-

STATUS DATE 

:use these headings: Summary of Proposal, Reasons f'or Proposal, Implications, 
Detailed Proposal. 

SUMMARY: Implement the &ec_dir parameter in exec_com's and ...,,.; 
absin segments, to be replaced by the directory portion 
of the exec_com or absin segment's pathname. 
The &0 facility should be removed at some future time. 
It should remain in exec_com but not be documented. 

REASONS: Exec_com's can call themselves by saying: 

11 &ec_dir)entry_point_name" 

The &0 parameter, which is supposed to give the 
pathname of the exec_com or absin segment as typed, 
does not work in absentee because that pathname is 
expanded when the absentee request is submitted. 
The &0 facility will no longer be necessary when 
exec_com's and absin segments can call themselves 
using &ec_dir and &ec_name. 

IMPLICATION: Incompatible change. The string &ec_dir currently 
is replaced by itself. 



exec_ com exec_com 

Argument Substitution 

Strings of the form &1 in the exec_com segment are interpreted as dummy 
arguments and are replaced by the corresponding argument to the exec_com 
command. For instance, optional_arg1 is substituted for the string &1 and 
optional_arg10 is substituted for &10. 

The character & should be followed by a number, 1, or by the string 
ec_name. If no corresponding optional_arg is provided, &1 is replaced by the 
null string. The string &ec_name is replaced by the entryname portion of the 
exec com th thout the ec suffix. ?ke o8PiA8 10 ia Poplaaea ~) iR• 

Control Statements 

in command lines, input lines or in 
arguments is done before the check 

Control statements permit more variety and control in the execution of the 
command sequences. Currently the control statements are: &label, &goto, 
&attach, &detach, &input_line, &command_line, &ready, &print, &quit, &if, &then, 

,,,-., and &else. 

Control statements generally must start at the beginning of a line with no 
leading blanks. Exceptions to this rule are the &then and &else statements, 
that can appear elsewhere. Also when a control statement is part of a 
THEN_CLAUSE or an ELSE_CLAUSE, it does not have to start at the beginning of a 
line. · 

1. &label and &goto 

These statements permit the transfer of control within an exec_com segment. 

&label location 

&goto location 

identifies the place to which 
statement transfers control. 
string of 32 or fewer characters 
label. 

a goto control 
location is any 
identifying the 

causes control to be transferred to the 
the exec com segment specified by 
location. Execution then continues at 
immediately following the label. 

3-131 

place in 
the label 
the line 

AG92 



------------------------------------------------------·~~----------~-I Ver • .3 I 
I 741022 MULTICS CHANGE REQUEST I HCR ____ J_~_te___ I 

: TITLE-I -Ch;ngeTEST-and-FHT-to-qu e~bef;r;---: 3iiw~=7:11Aif====-,,_, 
1 destroylng labeled pack '-~c111~D- 1 ft~LJJ.~ll'Zft~' 
I AUTHORI Vanvleck ·~.t.a..tu.s__I frl1f.J 1-------------------- ________ l_ElUW:..e.Ll_J.ZL.ll1LZ.L-
I Planned for System& HR 4.0 •~---------------
1 Flxes aug Number<s>: not appllcable l~~.QRY_Jkh~~~ ODil 

Documented ln MTSJ not appllcable I( )llb. Halnt. Tools 
Incompatible Change& no I< lSys. Anal. Toots 
User/Operatlons-v1slble Interface Changes no I( )Sys. Prog. Toots 
Coded lnl UUPL/I ( >ALM ()other-see below I( )355 
Performances ()better <Btsame ( heorse IUl)BOS 

--------------------------------------------------•< )Salvager 
_llQ~HEtiIAlI.O.H-CtiAli~--1.~D~~~tx~~-11l2.t:.~l-----~-

HPH <vol .sect> MPAM (sect) 
HOSN (sect) MSAM (sect> 
PLHs <ANI) bos 
Info Segs 
Other 

I < ) R ln g Zero 
I< )Ring One 
I ( >SysOaemon/Admln 
I< >Run tlme 
t( >User ComMand/Subr 
I 

---------------------------------------------------'--~~ OBJECTIONS/COHHENTSI 
I 
I 

------------· ------- -------·-·- ------ -· Headings arel SUMMARY, REASONS, IMPLICATIONS, DETAILED PROPOSAL (optional) 

SUMMARY I 

Cause TEST and FMT to read the label of the volume they are asked to ~rite 
on; lf this is a valld Multl~s label, to ask 

DSKA 12 IS MULTICS STORAGE SYSTEM VOLUME RPV 
00 YOU WISH TO WRITt ON OSKA 12? 

and to abort unless the operator answers "ves." 

REASONS I 

Bitter experience (05/29176) has sho~n that this ls a possible operator 
error. 

IMPLICATIONS& 

Less downtime. 
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-----------------------------~·-------------~-~-------------------------I Ver. 3 
I 7~1022 MULTICS CHANGE REQUEST HCR ___ _/_~_:/ __ 

.,,..., ·---------------- __________ , ______ _.._._._ __ _ 
i .1 TITLE: Hake drl ve number arguttents to BOS be •-~illU.,S_l_JlAlf__I 

• 

I declmal 1-1tcl1!ec I .a.ALJU.L,~~ I 
I AUTHOR I VanV I eek • Statui--~•itli71' I 
'--------------------------'-E~.as_l_.1Zli.1l.!fl.._I 
I Planned for Systems HR 4.0 •~ -----~-• 
t Flxes Bug Number(sts not appflcable l_CAIE,~R.I_j~.!:1-JlOAll 

Documented in MTBI not appllcable t( >Llb. Malnt. Tools 
Incompat lb te Change I no I ( ) Sys. Ana I. Too Is 
User/Operatlons-vlslble Interface Change: no I( )Sys. Proq. Tools 
Codeo ln& UUPL/I < >ALH ( >other-see bet ow I ( >355 
Performance: ( )better Cl)same ( >worse l<l>BOS 
--------~-~----~--- --·· __________ IC )Salvager 
_JHlCW1EliIAllJlli_k.t.1Ab~S.-1™UU_JlQS_m:, moc 1.1 ____ 1 < ) R ln g Zero 

HPM <vof,secU HPAM <sect> IC >Ring One 
HOSN (sec tt ao O 1 HSA t1 (sect) I < ) Sys Daemon/ Ad min 
PL H s ( AN f ) I ( ) Run ti me 
Info Segs IC >User Com~and/Subr 
Other I 

I 
·--~------------~-

I 

--------------- .. -- -------- ------ I Heaoings ares SUMMARY, REASONS, IMPLICATIONS, OETAILEO PROPOSAL (optional> 

SUHHARYI 

Hake all drive numbers input bv the operat~r to BOS be lnterpreted as 
decimal numbers only. 

This Change affects IF, FLAG, ABS, SAVE, RESTOR, BOOT, CORE, DUMP, LABEL, 
LOAOOM, PRINT, TAPED, and all callers of ARGBOS such as DUMP and PATCH. 

<The contents of the CONFIG deck and the CQLO, HARM, and NLABEL cards are 
not at fected. > 

REASONS I 

Allowing drive numbers to be either decimal or octal means that the 
operator may make a disastrous error by omitting a period. 

Thls problem occurrej at MIT on 05/29/76. 

The primary need ls to make dlsk drlve num~ers be declmal. Tape drive 
numbers are made decimal also ln order to avoid confusion. 

IMPLICATIONS I 

Less downtime. 
I""· 
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750508 

.. 
MCR 1908 

Multics Change Request Page 1 of 1 

TITLE: To install a merged fortran_io_ STATUS 
AUI'HOR: G. Chang 

I Objections/Comments: 
I 

Bone Reason 
I 

:use these headings: Summary ot Proposal, Reasons tor Proposal, Implications, 
Detailed Proposal. 

I 
I 

!SUMMARY: 

I 

REASONS: 

To install a merged fortran_io_ to replace the current 
fortran_io_ and the current fast_fortran_io_. 

The fast fortran_io_ was intended to be an interim 
version in the first place. 

,DETAILED PROPOSAL: 

A copy on write fortran buffer segment 
is also to be installed. 

One or More 



.-v;;::-:3~-:--:-------:--~-----:---0----r---,--------------, 
I 7410 22' · \ ~ lfUi.:1'i .. G'# fi?HAN-Gt.,,·~£QUES'fi~ : "e ·:·~t.J' ~ ·~ _,.)..#\ .. HCR 1883 . I 
I . ·- ,. ,. --------

----------------------...,_--------------------'- · ·---------- ·-' . ...-l... TITLE& Better handling when dlsk drops off l-SIA.IU~-•-W£__ _1 
I .l n e • I -lic.1J1.ao_ • ... .ULJ..ltZA-.. I . 

' ; AUTHOR I VanV I eek /N. Morris I ~.1.1.!&iu_ IUJ!:!L:..Jj.flJ//5"/7/, 
1·-----------------------------------1 _f,XQJ.Cll- I _J.J.LJ..Uz!_:. I 

. Planned for System& MR 4-·1- •---------' 
';.F1xes Bug Number(s)a not applicable '-"AIE,,g&L...1~b~h....sulJlll 

.I Documented .ln MTaa not appllcable IC )Llb. Malnt. Toots 
.;1 Incompat1ble Changal no I( •svs. Anal. Tools 
I User/OperatJ.ons•v.ls.lble Interface Changes no I( >Svs. Prog. Tools 
I Coiled .ln: UUPL/I ()ALM'< )other•see below t< )355 fl Performance• ( )better Cltsame < )worse I< IBOS 

.. ·~ _Qo~U:ti~&liiill:~i~~f:s:iiQi~IG~oi::Q~~ar====: ~I:: T~: a~=~ 0 
• 1 MPH <vol ,sect> HPAM <sect) I ( >Rlng One 
'I MOSN <sect) MSAM <sect) I< >svsOaemon/Admln 

I PLHs <ANI) an61 I ( >Run Ume 
I Info Segs I( tUser Command/Subr 
I Other I 

'-----------------------------------------------------·--------------------I OBJECTIONS/COMMENTSI 
I 
I 

I, _ _,__. ___________ ~------~---------- .... .-----··- - -------·---
Headlngs are: SUHMARYt ~EASONS, IHPLICATIJNS, DETAILED PRO~OSAL (optlorat 

SUHMARYI Currentty lf ~ d.lsk drive fal Is Into standby "e retry forever, 
,,......~ggln9 messages and pr4ntlng everv tenth. Thls degrades svstem 
~erformance severely. 

PROPOSAL: If the drive "fixes itself" within 5 seconds and sends a special 
interrupt, retry the I/O. If 5 seconds elapse without a·special interrupt, 
try to use the drive again. If drive is still inoperative~ p~ace in broken 
state. In this state, all read operations are posted as errors and all wr\te 
operations are le.ft in the disk request queue until the drlve is repaired. An 
attempt will be made every 10 minutes to use a drive in broken state. 

~R~R~ieSi~~a~~ ~8 ~~grg~a~iled status after every error which calls for 

REASONS& Th~ change to devlce-ln-standbv handl.lng wlll allow the system to 
keep go1ng lt a d.lsk falls off11ne, w.lthout overloading the CPU and the 
SYStRR log. 

Repeating the message every 10 mins. will encourage operations to fix the 
problem sooner. · 
Printing the error messages and detailed status has been reQuested by FE, 
~ho would like to find out why the alsk drlves go standby. 

IMPLICATIONS& More relidble operation. 

Page 1 of 1 
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------------------------------------~-----.,r-------~-------~, Ver. 3 • 
741022 MULTICS CHANGE REQUEST MCR~--=19~3~9'"--~~ I 

I 

~----------~~~~~--~~~--:~-::-~---- -------~--~-----' TITLE: Make VTOC Write errors nonfatal. STATUS I DATE I 

AUTHOR: Bernard Greenberg 

Planned for System: MR 4.0 
Fixes Bug Number(s): not applicable 
Documented in MTB: not applicable 
Incompatible Change: no 
User/Operations-visible Interface Change: no 
Coded in: (l)PL/I ( )ALM ( )other-see below 
Performance: ( )better (l)same ( )worse 

DOCUMENTATION .CHUCi..E=S-C ... s,...p.,.e.,.c ... i ... f....,y.._o .... n ... e......,o_r_m..,.o ... r_e_) ___ _ 
MPH (vol,sect) MPAM (sect) 
MOSN (sect) MSAM (sect) 
PLHs (AN#) 61 
Info Segs 
Other 

OBJECTIONS/COMMENTS: 

gi:rt:n l.a:~rFf 1!~ 
Expires WQ~ 
CATEGORY (check one) 

( )Lib. Maint. Tools 
( )Sys. Anal. Tools 
( )Sys. Prog. Tools 
( )355 
( )BOS 
( )Salvager 
(l)Ring Zero 
( )Ring One 
( )SysDaemon/Admin 
( )Runtime 
( )User Command/Subr 

-----------------------------------~---------------------~~·· Headings are: SUMMARY, REASONS, IMPLICATIONS, DETAILED PROPOSAL (optional) 

SUMMARY: Any error encountered in the writing of a VTOCE, which cannot be 
confined by the disk dim, currently crashes the system. This is because~· • 
a previous policy whereby irreversible action was taken after the start '-ti 
VTOC writing which would assume correct completion of the write at some 
later time. Since there is now a mechanism which can await correct 
completion of a VTOC write (covered under previous MCR), irreversible 
action can be postponed until correct completion of the write has been 
assured. Remove the code from vtoc_interrupt which crashes the system on a 
write failure. 

REASO~S: Greater reliability. Not only do fatal VTOC write errors crash the 
system, but they ter.d to leave the VTOC buffer segment in an inconsistent 
state. 

IMPLICATIONS: See "DETAILED PROPOSAL". 

DETAILED PROPOSAL: Introduce the concept of a "hot" VTOC buffer, that is, 
one whose contents represent a known difference from the disk-resident 
VTOCE, but for which no I/O is outstanding. The unsuccessful completion of 
a write operation puts a buffer in this state. Reads may be done from such 
a buffer, and all future calls to write it retry the operation. Demounting 
of the physical volume (which includes shutdown) tries once to flush all 
hot buffers. Any volume for which a hot buffer is found at demount time 
causes a volume salvage to be scheduled, as does a VTOC I/O error code 
returned to a caller of await_vtoce. This is because either of these cases 
almost ensures that records were deliberately left undeposited, and need be 
collected. 

An implication of this strategy is that hot buffers cannot ?!( 

Page 1 
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replaced by the VTOC buffer selection algorithm. Hence, the system can 
fill up with hot VTOC buffers in a limiting case. We do not propose to 
solve this in this pass, but await a better policy on system write errors 
in general, which is in the offing. The proposal as it stands is a major 
increase to system reliability. 

Page 2 of 2 
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MCR 19.~I 
Multics Change Request Page I of I 

TITLE: Install new bound_plio2_ STATUS DATE -At1rHOR: R. Schoeman RAB Written N'*?1b ~ 
-Coded in :li]pr./I 0AIM Oothe:r- Cate~ fChec_lt_ Onel Status R otDI_1:U::t~ 

Expires 1 2. I.ID_!"'}~. e:JCl>lain in Dm'AILED PROPOSAL Ub. Maint. _'r_ools 
-Planned for System MR 'I• 0 ~s. Anal. Tools DOCUMENTATION CHANGF.S 
-Fixes Bug Number(s) ~s. Pro_g_. Tools 
-Documented in Ml'B l355 •. Document Speci_!;r_ One or ltbre 
-User/Operations-visible BOS 
Interface change? Das ~ Salvager MPM _{_Vol_._ Sect.) 

1-Incompati ble change? ye o Ring Zero Pu.5 J_AN #) 
: -Performance: 0 Better 00 Same Ring One 

MOSN J_ Sect· l 0 Worse S_pDeetoonl~n. 
-Replaces MCR x ll\iDtime 

MPAM (Sect ·l l![ser Cmmd_LSubr. : 

MSAM _{_Sect • l 
!Objections/Comments: Info Se_s_s 
! other _(_Name l 
l None _{_Reason l bug fix 

-
!use these headings: 

I 
SUmma.ry of Proposal, Reasons for Proposal, Implications, 
Detailed Proposal. 

l REASON: 
I 

Fix a bug .in opening stream files in PL/I I/O caused because 
plioz_was using iox_$modes to get line length instead of 
get_line_length_. 



' 

------·-------------------------: Ver. 3 
: 741n22 
I 

MULTICS CHANGE REQUEST 

·-~--~--~~·--------------------------~---: TITLE: Fix descriptor segment bound field 

: AUT!-foq: VsnVleck 
I 

·-~--~~-~~-~~~-

MCP_~ l94J 

:ruM_:_IlAI.E _ __:_:: 
_Jjtil.Uo....: ~04L~ 
_,S.t.a.t.Us._ : 8.J:Jll./.m ~ 
_fmi.r.e.s_ : _12.lML _ 

I Planned tor System: MR 4.0 
-------~-----~---' FixPs Ruo Number<s>• not Arolic~ble -~AifQ.Q.E.Y_1~h~~-D!l.e..2 

noc11ment~d in MT8: not Apnlic.'"-lble C )Lib. l·.'Aint. Tonls 
Incnr;io;:itibl~ ChAn')P.I no < >Sys. An~I. Tonlc; 
Us0r/Opl'.-"'r~tions-visiblP. Ir')terfAce r.hr-inoe: n(') C >Svs. Pr(')n. T0nls 
Cnd 0 d in: CH>PL/I ( )l\L~~ ( )0th~r-see below ( )355 
Perfnrmrinc'.1: C )better OOsc:i1110 < )worsP. : < )BOS 

·~~-----------l( )SAlVA'l~r J2uc1Jll§JIAIION CHAlliiES1~RLiiO:~::m: morel ___ : CB HHnri ZP.r0 
MPl·f Cvol,sect) HPAJ~ (c:;Pct) :c )Pinr, On"' 
MOS~! (sect) MS\F (SP.ct) lC )Sys1lr1erron/Ar1!"1iri 
PIJ.1s CAN#) ?n61 : C >Pulitjm~ 
Infn Seqs :c )User C0m~Anrl/Subr 
Oth0r . 

I 

~~--~~~~~--~~----~--------------~------·~---·------------~-
OBJ~CTIONS/COW~ENTS: 

I 

·~~------------------·--~~---------~--------------------~~---~ HeFtrlil"\ris are: SUW-<ARY, REASONS, I.1WL!CATIONS, T"lETAILFD PROPOSAL CoDtil'"ln.~l 

SUMMA PY: 

In systems 28-5 nn, the de~criptor sen~ent bounrlqry is set to IV inste~~ of 
4K. rhAnqe it back to 4K. 

PEASCPTS: 

SPtttnn the bound field to lK cRn lA~rl to out-of-hounrls faults 0n thA 
descriptor se~ment, when the KST sRy~ thRt the mRximum se0~el"\t number is 
1023. This bounds f~ult c~n cr~sh thP syst~n. 

r;.~PLI~ATl()NS: 

p;:qe 1 of 1 



-~--------- -------------· : v~r. 3 
: 74102? 
I I I 

·------~--------------------------------~~~·~~~·------------------~' : TITu:a 
I 
I 

• ,~1rr1-io·): v.~~Vlqclr 

------ ----~-----·----PlAnn~ci for System: riot APCltc~blq 
Fj_x~s Hun N11nberCs>: T"ot A!""Plic:=i'.11? 
nocu!"'qnt80 il"'I ~.~T~~= not f1r.'r>licAblt:! 
Incn~oatible ChA11ne: ~o 
User/()c:crr:itions-vfsible InterfAce Ch~nc~: "10 
r.ocfAd in: ODPL/I C )ALJ ( )othi:ir-sPP. b~low 
Pnr:"orrri~nc8: < )betb~r ODsPTTIP ( )wnrc;i:i 

'---------------------------~------------------: _Qocr;1,;::\JIAilill~LC.UAllilE.S-1~if.~_Qtl.fl_Qr._~l-----
: MP~ Cvol,sect> MPAµ (sect> 

1·•()::; 1· r ( s e ct ) ~.~ S I\ 1 .. 1 ( ~ P. c t ) 
PL 1·I.-: (.~~!#) ~n66 

·--~--------------------------~-01Jr:r.TICHIS/C()l.~MP.NTS: 

I 

_C,.~JEGDPY .i~hr;>.c 1' ™1 
{ >Lib. MAint. Tools 
C )Sys. ft .. n;:il. Tool!'i 
C )Sys. Pro.:1. Too ls 
{ )355 
C ) ROS 
( )SP1VP1'1Ar 
( )'?inn Zf~r('I 

( >Rino OnP 
{~)Sysnp~~n~/!~mi~ 

( )Puntj,,.,e 
( HJsor r,:,.,,.,':'!:)~r</<::!.'~! 

• 
-----------~-~----! I 

I 

' ._....._ _________ _ 
·----~~~-------------------· 

SU'Moll\ DY: 

.. 

If r:i nrocn.ss 5P.nds rnPss1=1ries to the Me ssAae coorrfin~tor f:=ist0r thF'1n thAy CA--.,,,J 
b~ nrintN'f, c;:i11~e thP. nrocP-ss to ,..,o il"'lto.out'1ut W-"'it st"'tus. 

C11rn~'1tlv if~ rlP.~mon orn.cgss qcH~s jnt0 ~n "utout 1000 (printer rlrivP.rs cl0 
this som~ti~r->s) the mA~~~~~ cnnrdi"1Ptor recPfVqs ~essPiPs f~ster thF'1n its 
t <'!rrni'lA lr, c~n nri '"'It. This c.::>115 PS thr.> nhys i c=d device au!rnes to fi J l 11~ 
•·r i. th 11rnr int'~ i 'TIA ss p,-,r->s, l'!nrl thP. f'1A ss;::ine router thPn t."'''r-!S ~n oot-of-hnunrls 
on .~ "lUPlli:>. Pv:i ont-of-boimr·fs h:=inrller Cl'lUSPS .::i m~s5~C'H~ to h~ or:i.nb:ir::I: 
tl-'i.~ .,,,,sc;;>0,:, .-,ots A r0cursive !1ounrlfAult ;:ind tl"!!rnin.::itPs thA rrncec;s, 
cr:::isl1ir·1 tbP syst?.1'1. 

;.'hi::>ri t~1j_5 r:irohli=>r;i WF15 fj_rst enCOU"1tP.r?rf 9 thP pri.nt 0 r Dr1 l'IAS rnorlifier! to 
sl ~P,f) fnr onq riinuto jf too rv::i'"'v t::>rrors occurrr>rl. But thf!t ch~nrie dirl !"ot 
c,qtch PU the possibilitiAS for'mr:iss1v1(.) loors. · 

I'~ PT~ I·~ l .. TI()\"-~ S : 



DETAIU::n PROPOSAI .. : 

Implement -9 per-source counter in the Mr?T ,_...,hj_ch counts up wht:?n .A snurc·~ hns 
sent =i r1essaqe 9nd counts down wh-=-n the rriesc::A:·1e h::is been outnut. :'orlifv 
nird_ut i l_$Wr f te to set A f 1 ;:iq and bl'ocl• th.~ Proce SS if th i S count A XC P!'.'1rlS ~ 
preset number. If the counter goes to ~ero anrl thP prncPss is w~itinn, 
wi:il(e it ur:i. 

I 



'Ver. 3 
741022 MULTICS CH.ANGE HEQUEST 

·------- ·--------
MCH ___ 1942..__ 

I I 

----------------------------------- -------···-------- I Tl 'f LE I : ..;.S 'lAllJ.5 : _D.A..(t __ ! 

.. 

: -h.r..i.t.UW-: _Q.61'.QU~ .,..J 

: -S:t.a1..uS- : a o ""'' UZJL: 

Speed up dc_pack 

AUIHuks Vanvleck 
-----· ---------.-------------------------·-~---:....E..uiir.a.s._:-12£.QtiL.10,__: 

Planned for Sys"tem: MH 4.0 :____ : 

I 

fixes bug Number<s>a not applicable 
Documented in MTB• not applicable 
Incompatible Change: no 
0ser/uperations-vis1ble Interface Change: no 
Coded in• <a>PL/I < >ALM < >other-see below 
Per f orrnance a <l! )better < >same < >worse 

·------------------------------------------~--~-

I 
I 

..J.llll,;.UMEN1AI1UU CHANG~S-1..s.p.e.c.1.ty~-o~u-a_...o.r_m~MQ.r~e.> __ ~ 
MPM <vol,sect> MPAM <sect) 
MUSN <sect) MSAM (sect) 
PLMs C Af~# > an6 I 
Into Segs 
LJther 

LlBJECThJi~S/CUMMENTS a 

: _c ATELiUfft-1.ciltU:.k. oa.el: 
:c >Lib. Maint. Tools 
:< >Sys. Anal. Tools 
: < ) Sys. Proq. Tools 
I ( ) 3SS 

< )BOS 
< >Salvager 
<«>Ring lero 
< >Ring Llne 
C )SysDaemon/Admin 
C >Huntime 
( )User Command/Subr 

·- ·------·------·------·-----·~-----~--~~--~--~------------·--~--·~---Headings are: SUMMAHY, REASUi~S, IMPLICATIONS, DETAILED PRuPUSAL (optional 

SUJv\MAHY I 

Issue v1DC l/u requests in order of 
oirectories in dc_pack. 

ld:ASU.NS I 

·· vtoc index when listing 

Sortinq these requests by vtoc index will reduce the disk arm motion caused 
by the dumper. 

I r.\P LI CA TI U1~S 1 

Performance improvement. Items are returned in the same order as before so 
no interface change is evident. 

!->age 1 of 1 



MCR 1946 -----------Page 1 _0:· __ 2 __ _ 

L...l_I ------------------------.----~l--------.. ·--
Multics Change Request 
' 

1 -..~···~ ';:'. 'o.J.tL .... F~x problems in Network routines -- supervisor S'f/.TUS 
t------~---1----~---~----------r.JAUTHOR: D. Wells ~~~:-::r-_i~t:t:~:n:::::::1::i;::1, i;:~:::::::_-_--_-

0 Status a o7;; hs7"17A 
-Coded. in :[!]rL/I AI1'1 []other- ~f:.s.,o;;x _LCJ:?eck .Q-1.e.) l-.:E~'x;..;;;·n..:-ire~s-......,.a....;;:;:;I.!1:~7i-'Tu._5"~7'-':...:..,r/;;'"'"j--
expla1n in DEI'AILED PROPOSAL JLib. ¥.a:f.nt. Tools ~..;.e....;;;.;;..;...;;__,_ __ ;:..c:ii-:..1-w::..:....s.-;;1.._-

. - are1e or ys .. m .... ~ • w ...... • .-.n •. ;.-... •. - .i ~ ___ _, ____ _ pl d f S +e vn f, ~ 1"vs t ,.., ,,...,n·,. DOCl'1·S!r!.'t•TION CTii\!:G?.:S 
~-Fixes Bug ?'umber( s) unr ported ;S·rE; • Pror;. TOOls 1---.. - ----
. Do'"umented in uJ""B -1·~,-~ Do ... mrent S .... ecif''-" One ,..r !·:o:-e .- ~ ~4 i..---~~~-~~;;..... __________ _,. ___ ~ ___ . ________ ~,~--·---~J-----·J----~-

;.user/Operations-visible BOS 
: Interface change? 0 yes ~':> --: .. !·f°··-,a-1--:<.·-e-g-er _____ , MPM (Vol, Sect.) 
!-Incompatible change? Oyer o YX P.:ln~ Zero PI.MS (AN #) 
·-Perfo~ar.ce: O Better~ St"~"":?e 1-- 3:!n~ One i---------~------------

0 Worse qsDaet1.0nJAdmin. MOS:J (Sect.) 
:-Replaces MCR llfunti?:'!e 

User CtrJnr.J:Subr. 
?>!SAM (Sect • ) 

MPAM (Sect • ) 

Objections/Comments: Info S~6_s 

Other (Namel 

None (Reason) 

;Use these headings: SUMMARY, REASONS, IMPLICATIONS, D:m'AILED 'PROPOSAL (Optional) 
I 
I 

:SUMMARY: Fix two problems in IMP DIM and NCP: 1) add fault handler to NCP 
\ assignment module to trap and handle faults and signals, 2) add check to IMP DIM 
: to :iraaxa avoid a zero length move while running on the PRDS. !""'- . 

;REASONS: These problems cause the system to crash. 
I 

This is an emergency installation. 



Ver. 4 
750508 

--MCR 1947 ., 
. Multics Change Request Page 1 of' 1 .... 

TITLE: Delete old list command STATUS DATE 
AUTHOR: JWG ~ 

T. Casey Written 6Li176 ,,J-

-Coded in :[filpL/I 0AIM Qother- Cate~ iChec..k. Onel 
Status ~ ok lJ 3-7-~Ui_ 

explain in D:m'AILED PROPOSAL Lib. Me.int. Tools 
_l!::xpires J_ ti 115-l 1"1 

-Planned for System MR 4. 0, 5. 0 ~s. Anal. Tools DOCUMENTATION CHANGES 
-Fixes Bug Number(s) None S_l_s. Pro_g_. Tools 

/-Documented in Ml'B lli2_ Document S_J>_eci__f:y One or ?tbre 
,-User/Operations-visible BOS 
I Interface change? [Jj:f!js ~o Salvager MPM (Vol.t.. Sect.) 
I-Incompatible change? ye o Rin_g_ Zero PI.HS 1AN #) !-Performance: [XI Better D Same Ring One 

MOSN J_ Sect • ) 0 'Worse SX_sDaennnlMmin •. 
- Replaces MCR ~untime MPAM (Sect ·l 

_x_ [Q_ser Cmm.a;LSubr. 
MSAM 1 Sect· l 

\Objections/Comments: Info Se...s_s 
: other (Namel 

i None 1Reasonl doc. ok -
!use these headings: 

I 
Summary of Proposal, Reasons for Proposal, Implications, 
Detailed Proposal. 

JSUMMARY: 
i 
I For release MR 4.0, delete all of the names (ln, lt, 

listnames, l~.sttotals, list_names, list_totals) from 
>sss)old_list. 

For release MR 5.0, delete old_list. 

REASONS: 

Typing ln or lt invokes the old list command, which 
does useless VTOC I/O on every entry matching the 
given starnames, even though that information is not 
to be printed. 

IMPLICATIONS: 

Users who have not converted to using the new list 
command will be forced to. Removing the names but post­
poning the deletion for a while makes their conrersion 
slightly more convenient. 



Multics Change Request 
MCR · 1949 
Page 1 of 1 

STATUS DATE 

:Objections/Comments: 

doc. ok 

luse these headings: 

I 
Summary of Proposal, Reasons f'or Propoaal, Implication• 1 

Detailed Proposal. · 

I S~RY: 
,.......J Fix term_ to always unsnap links. 

REASONS: 

Some term_ entry points, e.g., term_$nomakeunknown, do 
not call link unsnap and it is possible for a segment - -to be terminated while links to it remain. In parti-
cular, the delete command can delete iri some cases 
without unsnapping links. 
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TI'rLE: Bug fixes for debug STATUS DATE. 

AUl'HOR: S. Barr 

!Objections/Comments: 

\use these headings: 
-

Summary of Proposal, Reasons ~or Proposal, Implicationa 1 

I Detailed Proposal. 

I REASONS: 
I 

1. 

2. 

3. 

debug occasionally prints out an incorrect error message 
"path now references a new segment" for the 11 .bgr" request. 
debug doesn't print the argument value in the case where there 
were no descriptors for the "&pl" request. 
If debug was entered via a mme2 because of the static handler 
mechanism and the user tries to quit, debug tries to return 
to the mme2 fault. 

PROPOSAL: 

Buqs described in #1 and #2 are one line fixes. 

For #3 debug will follow this convention: 

If the user tries to quit from debug, debug will 
return from the stack frame of the last time debug 
was called. If debug$mme2_fault was invoked via 
a static handler and there is no prev:io us called. 
frame for debug, then the ".q" request will 
cause the condition command abort to be signalled. 

'!'his will be implemented by having a count that 
will be incremented each time debug is called 
and decremented before debug returns, so that 
the presence of a previous debug invocation will 
be known. 




