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~ULTICS TEC~NICAL BULLETIN 

To: 'listributlon 

From: r31 I I S l Iv er 

J3te: ~l o v em b 2 r I 5 , I 9 7 .S 

Sub)ect: Prooosed Cnan1es to the SYSE~P anj O"ERaroo·~ CONSOLi Software 

This document descrlb~s the chanJes that hdve be~n made to the 
syserr mech'inlsrn and the ooerJtor's console software. This '1T•3 
along with ~OSN ~.3.1 Revlslo~ 1 and MOS~ 11.1 obsolet~s 
~SR 108. The issues discussed i~ this dorument are: 

1. pro:Jram:; affectej 

2· the ma)or ch3nJes 

a) new mechanism for lo~~lnq syserr messages 

b) n~w SY'5€rr codes 

c) 3c:_;ynchronous use of tne> ooc•rat'>r's C')nsole 

d> more convenient operator lnt~rtace to th~ console 

e> r 0cov~ry fr'Jm i'in lnoo•~rative ,')perator consol i? 

fl lmorovea ·lCI) to ASCII to RCD transl lterati~>" and 
lmoroved 1nout canonlcallzat!on 

q > ,, e t e r l n ;j t h e u s a g e o f t h e w J r e l I o .J b u f f E' r :i n d t h e 
two console wrlte ~uffers 

~. what stl 11 must oe do1e. 

TYE OPQGPnMS INVOLVED 

1. svserr_real: This oro~r3~ has oe0n comol2telY 
rewrl tten, It no I on~er contdlns the coiP wnl::ri 
Interfaces wlth the ooer~t~r·s console. syserr_real 
ls responsible for outtlnq the syserr messa~~s lnto 
the wlred lo~ buffer. 

z, wlreJ har1core d3ta: Thls wlrea rlng 0 iata o~se 
now conta!ns al 1 of the wired dat:. ne·~de'J to 10 .i 
svs~rr ~essaqes and to interface wltn tn0 ooer)tor'3 
c0nsole. Thls lncluoes 
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a > var l o us I o ck s , c o u n t er s , of f s ~ t s, 3 r. j rn e t er s 

b) the dew llsts usej to 1rlv~ the op@r~tor•s console 

c> the wlred 101 buffer 

d) the oparator•s console rea~ buffer an1 its two 
rirl te buffers. 

1. ocdlm_: Thls oro~r~m h,s oeen comoletelv rewrltt~n. 
I t l s t h e user r 1 n ::J o p e r 3 t or • s c on s ') I P ·_, l m • r t ha -; b ·' ;>n 

pro1rammed to use the operator•s consol~ as an 
asy~chronous aevlce. 

4. privlleged_moaa_ut: A new entrv h~s neen 3ddej to tni~ 

procedure: "smlc_me". This entry wl I I .Jener:.::it~ -" 
soeclf lc lnterruot on th~ process0r on ~hlch it 1s 
runnln9. It ls cal lej by syserr_re:il to .10n,~r3te t~e 

syserr Io:, lnterriJpt. 

5. hohcs : The f o 1 1 ow 1 n ~ h 1 J h l y pr l v l I e 1 E• i ha r 1·:: or·~ 1 :1 t t: ·> 
h"lve been adde j: 

a) '>Cdcm_::-!lrn_read - c.::1' I e·.~ by oc1l m_ to re;i ·; -i m~ss :i·:i;• 

from the op~rator•s console. 

b ) o c d c m _ d 1 m w r l t e - (.: a I I e d b y o c rJ l rn _ t o ~ r i t -" a m ;J s s ;q ~: 
an tne oper3tor 1 s console. 

c> oc·jcm_resetwrlte - Cdlled by ocdlm to :lelo:>te al I 
'operator's consolE: write messa-1e5 1ueJi0!1 bv r.::.;il I'.:; t-J 
~ohcs_rocdcm_dl~_wrlte. 

al ·ac~cm_1lm_event_ch~n - called by ocaim_ t0 s~T Jn tn2 

evant wait channel use':! to coordln1t-.::: .. ..i:;e of trie 
ooerator•s console. 

e> ocJcm_~rr_event_ch~n - calle0 Ly ~n ans~~r1nJ s~rvl~~ 

orocedure to set .JP an event c::·itl ch1nrH?I tq::,t can 
be slqnallej when the operator•s C'lns'llc:> t)~Com 0 s 

!nooer::itlve. 

f) syserr_logger_lnlt - c~l le.; to tur'n Jft it")e .in.1.t f I ::q 

In the syserr_tog partltlon. 

The followin~ hlJhly privileged hard=ore y~tGS h3Ve o~~n jelet~~= 

a) svserr_stora_event_channel 

bl syserr_opr_con_write 

cl syserr_oor_c~n_re~j 
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o • 1 n l t _ c o I I ~ c t l o n s : T h 1 s o r o c e cl u r ·~ w 8 s c n -=i n ._:i !? ,1 t o c :i I 
the two n"!w lnltlallz3tlon oroc;-o•.1ures: .1c -:!=it:c1_1nlt 
and sYserr_log_lnlt. 

7. errier1encv_shutdown: Tt~ls proceiJure w1s chan'.)~1 to reset 
c~rtaln jata ln wlrej_harjcore_d3ta. 

8. s~utdown: Thls procedure was cnan1@1 ta res0t the 
certain 1ata ln ~lrea_n~rdcore j3ta. 

·'.3 • s c s : T h 1 s d a t a o -3 s f; "' a s c h a n J e i"1 t o i n c I .. J. j •:? t r1 2 n ~ w 
svs~rr 101 lntarrupt pattern. 

10. scs_lnlt: Thls procejure was char~~d to ~cc~nt t~~ n~"' 

orocess lnterruot ~eflnej on th~ TNT confl.:iur~tlon 

c~r1. (See MOSN ~.3.1 ~evislon t.l 

11· sys_lnfo: Several ·-1atd fields us•"1 by the ol ! 

svserr_real have been del~teo. 

The fol lowln~ new pro~Jra:ns h3Ve t:Je~n 3".i.J~d: 

I • s v s <:> r r _ I a ,;i : A o a g e r:1 s e .J rn e n t w h l c r, r e s l :.J -~ s ! n .-:1 :; p ~ c l l I 
s~con1ary storage partition - t~~ PAQT L0~ o3rtitlan. 
<See ~OS~ 4·3·1 ~evls!on 1·> Tnl~ se1ment ls ~nere 
svs~rr mess~ges are pJace.j. 

2. svserr_loqger: Thlc;; oroci?.dure ha"'ljle:; tt1e sv·;..,rr lo;j 
lnterruot. It copies syserr messages from thg 
wired svserr l~g Into the paqed s0~~ent ~ys~r,..._lo~. 

3. ocdcm 
console. 

This ls the ring o dcm fur t~e ooerator"s 

4. oc 1ata_lnlt: Tnls proc~dure lnltlallzes t~e 13ta ln 
wlred_harjcore_iat3 tnat ls neea~i hy oc1crn_ t> 
lnt 0 rface wlth the op0rator"s console. 

5. svsi?rr_loJ_lnlt: This orocejure lnltiallz0s t'"'e :jata In 
11dr•~ri_har1core_dat~ tt,at is neeo<:>~ hy svserr_r.~:~I to 
log svserr messages. It also l~ltlallzes the sys~rr_lo.:i 
partltlon. 

6. met 0 r_w_h_a_ Thls procedure ls cal led to rnet~r the 
usa~e of the three wlrej buff~rs !n wlre1_nar1core dat3: 
wlr-=>d log buffer, syserr write t.·Jffpr, •:lm wri.t:~ tufter. 

7. oc tr3ns outout : Thls procr?jure ls cal lei to c0nvert 
a n A SC I 1 o u t p u t m ~ s s a .:i e t o <.> f o r rn :it t " a t l s s u i i a b I e 
for writing on the op?rator•s cons~le. 

8. oc_trdns_lnout_: This or-ocejurr:-~ is c~lle\ to corovert 
Input from the operator"s console Int') <:> us.:1t1l·! ASCII 
strln~. 
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The fol lowlnq pro~rams have been 0e12te~ from th~ syst~m: 

1. rea1_convert 

2. sys~rr_lnit 

The fol lowln1 ~OS lnctud~ flies have b0e~ c~an~~j. Th~y 

are use<1 by the llOS programs "loa'.idm", "s~tuo" ari:j 111.Jtl I": 

I. readt.lncl.alm: This pro~ram has bPen c~3~JeJ to 
lock the console keyboari after ) 30 secan1 
tlm~r interrupt. 

?. • err".lr. lnc I. ;:i Im: This pro~~ram has O•:::e~ ch:ir11~:i to a I I (h'I 

the request button .to be ..Jse.i to uni o:-k th<>. C'Jn~ol) 

k e y hoar J a f t er i t has o e '? n I o c k e j .ju e t 0 "'l ~ fJ s '~con d 
timer interrupt. 

T~E MAJOR CHANG~S 

SVSERR LOGGING MECHANISM 

Th e s y s err messages or o v l ::! e a <Jr ea t l ea I o f j n t er.:! st l n ·~ 
1 n f or mat l on ab o u t the o o er a t 1 on of t n e sys tr:- m - es o e c l a I I v -3 b o .J t 
error conditions which have occurred. Th~re ls curr~ntly no 
mecnanlsm for keeoln1 anJ analyzJn9 these messag~s on-lin~. 

Th~ I0"1-1lng mechanism described here wi 11 try to :;ave 
all sys<?rr 11essages ln a SPP.Cial lo~ oartitlon - the LlG 
oartltlon. The followlnq brlef scenarlo ::;ho"'s hnw ti svserr 
message ls logged: 

2. The messaJe ls ln tne form of an "loa_" strinJ 
with accomp1nyinJ 13td ar~uments. rn~ m~ss3~~ 1s 
exo~nded by formllne_. 

3. The message is 3ssl~ned a unlaue sequence numn?r -
ln fact the next se,~JE:>ntiaJ seauenc0 !"lumber. 

4. sys~rr_real then trles to cut the exc1nrleJ ASCI[ 
mes~age (the ASCII time field ls not ln~lJ~eJ) 

l~ the wired loq buffer. Thls buffer c~ntalns a 
nonwrap around FIFO llst of Vdr!.:H>I"' lerqth 
entries. Each entry :ontalns: 

a)' the se1uenc~ number of tnls m 0 ssa·~-:, 

b> lts syserr coj·'? 
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c > th e I en q t h o f t h e 1-.: x o an d e d rri es s a '1 e t e x t 

d) the calendar clock tlm~ wne~ the ~~ssaie w~~ 

out Jnto the wired log 

e) the message text. 

5. If there is room for thls messa~A entry ln th~ 

wlr0c lo~ buffer, syserr_real wl 11 1ener,'1to;> th'" 
sys@rr_lo~ process interrupt. 

6. syserr_re~J wll 1 then convert th~ messa:}e tJ 
outnut format (wlth tne c~rrent console this 
ls 8COl and wlll CC:tll ocicm_ to rhJtout the 
'TIE'S';<l:Je• 

7. syserr_real anJ ocdcm_ are wired dnd mask~j 
froM taklnq thg syserr_log lnterr~pt. Wh~n 

sys~rr_re~I returns and the syserr_loq interrunt 
1 s u n ma s k e d , t h e 1 n t er r u p t w l I I b '·'' t a I<( en a n ~l 
han11ed by syserr_l0g,er. 

8. syserr_lo;i-;Jer wlll copy the whole wired 101 buffpr' 
lnt~ its stack. Then lt wlll res~t t~e wlred lnJ 
buffer. The next syserr messa1e wi I I 0e olaceJ 
at thq top of the wlr~d tog buff~r. 

9. syserr_lo1ger wlll then copy the mess~ges th3f 
werA in the wlred log ouffer .into the pa~pj IT'.,! 

p;1rtltlon. 

The p;}q~d lo·;i oartltlon ls known <JS the se1ment 
.. syserr_log'". It can be access:~d onl'/ in rin1 O. T'1·~ 

lncJude fll'i' used to referenc8 the syerr_lo·-1 se:p1,~nt anj 
~ny of Its message entrles ls suooliea 35 Table I. 

When syserr_real tries to out a meSSci~e into the 
wtred log b~Jffer, It m:Jy b2 full, Thi:> 11-::;t of e"tri~s 1n t11~ 

wired log buffer does not wrao arounrl. Thus the mess~9~ 
wlll not be put lr,to the wlreJ lo-) buffer .• Pds mes·:;31~ 

wlll be lost from the log. In this c~s~ (unless the 
message has a special svserr cojd tt-i·~ rness~.1e wl If t>" 
written on the console wlth trie fol lovdnJ :;trlt"J Dreflx,:.j 
before the time fleld of the messa~e: 

wher~ 

"•lost xxxxxx, z" 

xx xx xx 

z 

ls tne sequence ~umber ~f tn~ mass~~~, 

::ind 
ls Its syserr CJje. 

syserr_real stlJ I compares messages th<'\t are wr1tten · .. dtn the 
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orevlous mes~age written. If the messag~s 3r~ the sa~e, tne 
character "=" wl 11 be substlt<JteJ for th~ t<=.>xt 0f the messa~e. 
t-iote. the text that ls olaced ln the log ls 21tso "="• 

The lol odrtltlon ls m~ppej Into the s~1ment sys2rr_lo1 
~ach tl~e the system ls booteJ. ~owever, the c1ta ln t~~ 
partition ls NOT relnltl3llzed e~ch time the SYite~ ls 
bootea. Th~ messages logqe1 can be SdVeJ ~cross ooot3. 
T h e .. 1 n 1 t _ f I a g.. l n t he s y s e r r _ I :J 1 c o n t r o I s w h ·~ tr, ~ r or n ':) t t he 
log wl I I be relnltlallzed. If lt ls zero the svs'='rr_I·:>~ 
wll I be relnltlallzed when the system ls oooted. Thera 
are two ways to set this flag to zero: 

1. In 10S tyoe the TEST PA~T LOG WPITE c~~mlnd. 

z. On-Llne call the gate hohcs~~svs~rr_lo]qnr_lnJt. 
Thls Ifill cause the svserr_lo:i to be re.initl3llzej 
the naxt tlme the system ls booteJ. 

The following occurs when the ~ata In the lo] oartlti~n 

ls relnltlallzed! 

1. The "init_flag" ls SE't 1N. 

?. The seQuence number ls r~set to ~0ro. T~~ ne~t 

messaqe logged by SYS<:!rr_real wlll h~ assl1nei th~ 

se~uence number: (1). 

3. A dummy messa;Je ~ntry is ola.ced at the T'Jo of tne 
sys~rr_lo1. It w!J I :>e the first messa~J~ ln th-= 
log and wl I I have a s~quence numb~r of 7~ro. 

The slz~ of the wlre\j lo~ ls co.-Jed into 
wlred_haricore_data.alm. It is currently set at 150 w~ras. rn1s 
ls enou1h soace to holj about te"l average slze ,n~ssJ]-'! 
entrles. To chan',Je the size nf t'"lls tufter wlr"'1 h3r~c:ore :at:1 •.. 11m 
must be reassembled. No other proce1ure nas to be ch31)Jej. 

NEW SYSER~ r,nOES 

In ordPr to rnak~ fu 11 use of th·:· I 01,1ln:J ~1.2chan-:;i.,, sever .3 I 
addltlonal ~yserr cod~s nave been deflnej. ne10w is-~ I 1st 
'>f al I the syserr codes: 

0 

1 

2 

A C.llQ.t:! 

lo·::i, wrlte mess.'3:ie wlt!i no 3l::ir·m, 
::ind ret-Jrn 

I o g, w r l t e m e s s d } e w l ti) . a I ::1 rm., an ·1 
eras" svstem 
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t er m l n a t e t h r· n r " c e s -; 

I o g , w r l t e 'TIE s :; a ::i e w 1 t h :~ I a r 10 , :1 n j 

retJr·n 

log 3ni return - do not ~rJ t~ mess~g0 

unless tne messlJe h~s be~n lost fro~ 

the Io.~ 

log bnJ return - do ~ot wrlt~ ~ess~~~ 

even lf lt is l:J.;:;t frorn thf' l:.>l 

Note, the action taken for a codG 1 Tiess1ge h~s o~en chan1~j 
s I 1 :1 h t I v • I n s t e a j o f c r a sh 1 n q t h e s v ~ t ·~ 'l1 b y c a I I l r1 -: o '11 'J t b b o s , 
svserr_real will call omut$bos_anJ_return. Thus, lt i,:, posslDl<c> 
to reenter ~ULTICS from BOS via d GO. T~ls imolles t~Jt 
orocedures which cal I syserr with a code of 1 mav be raturned 
t '). 

Note, code 4 messages wnlcn 3re written ~ut on tn~ 

console because they were I ost from the I 09 are not co"!'lo.3re·; 
wlth tJie previous message written. The "=" m"!clY1r.ls 1n 
aoolles onlv to messajes wlth cojas <o-3l. 

ASYNCHR1N0US USE OF THE QPERATo~·s CON50L= 

The most serious jefect in the curr~nt ooer1tor's 
console software ls that ls c~n only use the console i~ 3 

s v n c n r on o u s ma n ~ e r • W h e n c a I I e j t o w r l t c~ a m e s s a ·i e ( -? i t n e r a 
syserr mess~1e or a message from the lnltlalizPr nroc~ss>, 
lf the cons?le ls already busy, the curr 0 rit svscrr_re:il wll 
loop waltlrq for tne consol~ to becom•~ fr(:e. It wlll 11ot 
return untl I it has lnltlatea the write ooeratl0n. ff it 
w.as calle1 to read from the console lt fllll als:> W-ilt D\f 

looping untll the console ls fre~. Tt wlll not retur"' until 
the rea1 '>Peratlon has been Initiate~. Wnlle syserr_r~dl 
ls looplno waltinJ for the console lt ls us!r~ tne PXcluslve 
services of one processor. On 3 one oroc~ssor system tne 
~hole system wll I effectiv2ly be stooueu. ~ome flxed size 
system Jueu~s may overflow. The system ~av cr~sn. ~:>r these 
reasons tl"\e ooerator"s console ls sel1:1om •Jsea by the oo~r3tlon~ 
staff while running a service system. However, svserr m~ssdg~s 
must be typed oJt on tne ooer:-itor's cons'.> I e. A burst ·Jf svserr 
messages can tle uo the :onsole - and thus the system - for 
uo to a mln•Jte or more, 

The n e w c on so I e so f t w a r e w l I I a I m o s t c o '!'! o I e t e I v <:> I .i ~n 1 n d t ·o> 

the problems dlscussea above. Ry queuin~ write messaJ~3 an~ ov 
havln1 the lnltlallzer process ]O blockej w~e~ one of 1ts 
reauests cannot be sarvlc~d lmmedlately, the system wilt 
~!most never have to looo waltln1 for the ooerat~r·s 
console to hecome free. The followlnJ brief scernrlo:; jescrlo·~ 

~ow thls ls ~one. 
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1· Alt reaj reauests for the operator console must 10 
t"'rl)ugh the "oc" ilm an1 thus ocJlm_. Tt wlll 
c~ll ocdcm_ to read O'ie lnput lln~. ~o r~aj ~heal ls 
oerformed. 

2. Reg,r11ess of ~hether or not ocdcm_ c3n lnltl3te a re~j 

ooeratlon at thls tlme, lt wlll r:·turn to :.>Cd.lm 
telling lt to JI) blockej. 

3. ocdlm will force the lnltiallzer orocess to 10 

blocked. 

4. When the read ooeratlon hJs comol~te~, JcdcTI w1l I 
w~keuo the lnltlallzer prrycess. 

5. oc al m_ w l I I th en ca I J oc ·.1c m_ a g 3 In. 
wl I I be r~turned. 

Th» input lln•" 

t;. ocdlm_ m•Jst tnen have tn<:? raw lno11t .j,t,:;; transl 1t·~r:it:~ 
and canonlcallzej. 

1. The "oc_" cHm <oc11ITI l c3n be ci"lll"!d to ·14rlte .3 

block of data contalninJ several I lnes. 

2. ocdlm_ wll I process t'lls data lln~· by li'ie. It wi I I 
Cl)nvert e3ch llne to cutout format. 

3. It w 1 I J then ca 11 ocacm to wrlt~ on~ 11'1e. 

.4. ocdcm w 11 I then try t 0 out this I l ne ! nt o ::i wlr?.J 
buff er that has been ,..eservt:!rJ I U5t f 01'"' 1 l m wr 1 t ) 
messages. 

i -

5. If there ls room in tr1e Hm wrlt0 buff"r tor this 
message., ocdcm_ wl 11 ret.J,...n, tel 1in··1 oc:Hm_ th-Jt t'"'L~ 11es·:;,)~f-! 

ha~ been 1ueued. ocdlm wll I tne0 oroc~ss tn~ next 
1 lne l f there ls one. 

6 • I f t h l s me s s a ,l ·? c o u I d n o t b e l u e u f'· ::I l r. t n e j i 11 "'r i t <:> 

buffer, ocdcrn_ wlll rAturn telllna ocdlm_ t'J :Jlock. 

7 • o c d 1 m _ w l I I f o r c e t h e 1 " l t l 3 I i z e r p r o c E '::; ·; t () J J 

blocked. 

~. When a dlm write messaga terrnlnat~s ana lts suJCP 
ls freed up ln the dlrn wrlte ouff-.r, oci:1cm will 
w3keup the lnltlal!zer orJcess. 
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q. oc d l ITI w l I I th en ca I I oc jc m to .... r 1 + e tr.is ·:; -11p 

messaqe. 

1. syserr_re~I calls ocj:m t3 wrlt~ a mass~~~· 

2. ocdcm wl 11 try to o..it thls 111essd)'? into ,-1 wlr2 ..i ouffer 
r~serve1 Just for svserr ~essaqes. 

3. If there ls room ln tne syserr wrlte buff0r f~r thls 
messa~e, ocdcm_ wll I return to syserr_re31. 

4. If the svserr message cannot be ~ueu21, ~cdcm_ 

w l I I N 0 T r e t u r n t o s y <; er r _re a I • I t m 1J s t I o o o 
waltlng for a syserr message to terminate wrltinJ 
and to free ~P enouqh soace ln th0 syserr wrlt~ 
buffer for thls messa1e. 

5. ocacl'1 c3nnot return to syserr_r3~1 u'"ltll. trie 
messa]e has been lUe.Jed. Only whe'"l an unusually 
larqe burst of syserr messag~s h~ve to b~ 
written wll I tne system have to w3lt fort~~ 
ooer3tor"s console to become free. 

oc1cm_ provl1es the coorJlnatlon hetween reajJn1 1nj 

~rltln~ and betw~en writln~ syserr mPssa1~s and wrltl~J 
1lm mess3~es. Writing syserr messages ls ~lv~n nrlority 
over wrltln1 dim ~essa~es anj wrltlng e!ther type of 
~essage ls ~lven orlority ovPr readlnJ. 

The two writ;~ buffers are contalneo !n wlre1_har1c>re_;:tata 
v; one slngle write buffer. At system .i.nltlallzatlon ti'Tle 
the buffer ls spilt Into two carts to form the svserr ,,..rit~ 

buffer and the dim write buffer. (See MOSN 4.3.t Revision t 
for details of tne OPC conflgur)tlon c6r~.) The read 
buffer ls als~ contained ln wired har~care_1ata. The i1Z~ 
of tnese buffers can be changed only LY r~assamolln1 

wlred_harjcore_data.3lm. "lo otner proc~~.;res nave to ~>e cnan-le.J. 
T h e r e a d b u f f er 1 s I a r J e ~! n o u ,~ h f ~ r on I? 'Tl ;1 x l rn.., m s i z c 
input llne (14 words). The :omolned wrlt0 buffer ls 1~Q 

words. If lt were spilt according to tne d0fJult vnlues 
(80i for thP syserr write bufferl, then tne svserr wr,t~ 

buffer woul1 have enouJh room for about I? or 13 
~verage slze svserr messages. 

NEW OPE~AT09 INTERFACE 

The new operator•s console software ~akes it mucn easier to 
use the ooerator console. For 1etalls on this new lnt~rface 

:>ee MOSN 11·3· ~ome of these features ire more trnn lust 
convenl~nt. They make the op0r3tor•s con~ole safer t~ use 
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o n s er v l c e • T h e m a l n f e a t \.J r e> l n v o I v e d i c; , o f c o u r s 0 , t tr ·:! f 3 c t 

that the op~rator•s console ls now oroqram~ed ~svnchr-1naJslv. 
Two ot'1er features are ·ilso lnpnrtant ttre .rn Sf,COn·1 tlm~r 3nj tn~"? 

break 'T!ectranlsm. 

A basic problem wlth the ooerator"s consol~ ls th3t lt 
c~nnot be used for writln:J whila .1 read oDer;=iticrn ls in oroJr<?ss. 
Thus, no sysqrr 'Tlessag~s can be writtEn wnlle th~ console 
keyboar1 ls unJockej. With tne current softw~r.:>, the op~ritor 
must hit th~ Enj of Message J~tton In orjer to terminate a r~3j 

ooeratlo". If for any reason he fails to do t~1s, thg system 
will eventually crash. The 30 s?.coni timer fe;:it·Jre s·llves thl:.> 
oroblem. If JO seconds elaoses without the ooer;tor typ1n~ a 
character or hitting t"e Eno of '1ess~~e button. thl3 tim'2r wlll ,p 
off. The r<?ad ooeratlon wi 11 o.a terminated and the keyooarj -'"'111 
be loct.<qd. It will then be available for writln~. 

The current softw~re 1oes not provl1~ any mechanism f~r 
suoores~lng un~anted console outout. If the operator types 
'.l comman1 w"1lch oroduces a 1arg~ amount of output, lt may Llk'~ 

several rnlri·Jtes for ;:ii I of lt t.J be type1. Ourirq this t~m'-!, 

svserr mess1qes cout~ be written, out no other ~se can oe rn3d~ 

of the console. With the bre~k mechanism 1escr,be1 in MOSN 
11.3 this ls no lonJer a oroolem. 

INOPERATIVE~ CIJNSOLf c;>ECOIJE~V 

With the current operator•s console software, lf thg console 
becomes lnooeratlve for any re3inn (power ls ~ft, r~oe3teJ 
oarlty errors, etc.>, no syserr messages c~n he wrltt~n. No 
••oc " jim cal Is can be performej. 

It ls 1 serious oroblem if the oper~tor 1o~sn't raceive 
svserr messaqes. Th~ new consol.e software ~ttP~ots t0 solve 
this problem. Wh~n ocjcm determines th31 th~ c:ansole is 
Inoperative, lt wl l I try to sl9nal the 31"\Swi:>rlng s~rvlce 1/la 
3n event call ch3nnel. It wlll '-:>lgnal tri~ se1ui:·nc'? numoer of 
of the flrst syserr messa~e that couJd not be written. Tne 
answerln·;i S"!rvlce proceiure wnlcn rec<~lves this sl '.:1r31 wi 11 
try to 1o so'Tleth!nq aoout the proble~. If tnere is no otner 
t er m .i. n a I w hi c h 1 t c a n use , t n ~ n t ., e r a 1 s n o t h l rq t " a t c a r"\ be 
j on e. r f t h ~r e 1 c:; an o t her t er m l n '.I I av a i I a b I e t 'l t h e 
lnltial lzer orocess, it mav try to do the fol lo,..ln~: 

1. Write a messa'.:J>:! tf:'l llng the ooerJtor :::ib0•Jt ti')~ orobl~11. 

2. Write out al I the svscrr m~ssa9es t"1at could ri~t t:>e writt•"n 
by the oparator•s consol ~. It wl I I .]<~t tr"le:;•:i 1nes::;3.;ies 
from the syserr_Joq partition. 

1. Try to switch ''oc "jlm to tht r~Pl1ceme'"lt ter1ll."l.:H. 

oc.jcm_ will slqnal the answerln·) service e<.'.lch time lt 
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ls called t~ wrlta a svserr message. Tf ocdc~ jetermln!S 
that the console has become oneratlve a~3ln lt wil I sl~nal th~ 

an~werlng s~rvlce to olscontlnue the emerJ~ncv oroc~1u~es. 

Note. Jn or1er for this ~ecovery mec~301~m ta function 
the followl"'·=l con11tlon5 must oe satlsfi"·: 

1. The answerln1 service must h~ve set uo ~n 

evE>nt cal I cnannel which ocdcm •>H' u·:.e to 
signal lt. 

2. The lo~qlng ~echanlsm must be enacled s!nc~ 
the answ~rlng service wi 11 qet th·-~ sysE:rr 
messages out of the svserr_Jo~. 

T~A~SLITERATION ANO CA~ONICALIZATION 

A full ~escrlptlon of tne new tr~nslitPr1tlon in• 
canonlcallzatlon features ls ornvlde1 ln MOSN 11.3. 
3elow are some notes about how tnes~ new f 3 atures af f~ct 
syserr rnessa11'!s: 

1. Uoper case letters ar2 now expr~ssea ln 3 

unl1ue wav. Thus p~thnd~es 3n~ oos~lnly other 
information found ln syserr mess~1es ~11 I be 
more meanlnJful. 

2. Since output messages :an be contJnued on ~ n~w 
lln" lf they are longar the;n Of"'IP. 1 lne, svs2rr 
m~ssaq~s may be Jonqer. 

r-1F. T ERS 

The orocedure meter_w_h_i_ 15 used to meter th~ 

t~ree wlred buffers In wlre1_narjcore_data: wlr~i lo; 
b 1Jffer, sys:3rr write buffer, jlm wrltt butf<>r. The r:;w 
meter dati-1 for e;;ich of th es~ ouf fers .ln 31 :;o keot .i.n 
wlred_har1c?re data. The Information which c~n b~ 
obtained from tnese meters ls listed telow: 

1. tot·il tlm·~ meterln~ performer1 

2. oercentaqe of time the ouffer was emnty 

3. oercenta~e of tlrne th~ buff@r W3S ful I 

4. time weighted average nu~ber cntrl ~s In th"? b•Jf f2r 

s. total number of entrl~s put Into tne buffer 

~. m~xlmum number of entries ever ln the buff~r 
at one tl'Tle 
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7. avera,Je length of an entry 

W~AT ~AS TO 9E ~O~F 

In order to make full us2 of the facilltles provl,jej bv 
t'"'e new sysi:>rr 3nd console softvnre the fol Jo·l'llrq 3d<::Ht1on3J 
facllltles should be develooej: 

1. A mechanism to copy tne svserr_lo0 Into J user 
rlnq and to sort, edlt, and orlnt the syserr messaJes, 

2· A ROS proqram to cooy into tne 101 oartition cJny 
messages left ln the wlre·J Joq b 1Jffi?r 2fter th"! system 
cre'3she::1. 

3. A oroce)ure to copy the raw m(.ter 1o3t"' 0 1.Jt of r1n.:.i zer,> 
3nc to compute and orint the 1nform'-itlon avallaol'~ 
from this meter data. 

4. Implement the answering servi'e mech~nlsm for h3nJl1nJ 
an lnoper~tlve console. 

5. Chanqe ROS 1o out B~S error messa~es (disk errors, etc.I 
ln the I oq. 

~. Cha~ge t'"'e on-line Salva~er to USP the svserr lo~;ln~ 

moc!lardsm. 


