
Making additions to the hyphenation dictionary 

5-May-7b 17: do 702bd 

c 
nere are the instructions tor making additions to the hyphenation 
die tlonar y. 

Matte an additions tile 

use the Create Command in the HYPHLN suosystem to process your 
documents to extract words that aie not in tne current 
hyphenation dictionary, use the Insert command in tne HXPHfch 
suosystem to hyphenate the words in your additions iiie and the 
Wodity command in the hypHttv subsystem to correct tne 
nyonenation. tor details, use the help command with 'nypen' as 
tne phrase to iou* up. 

Make a ne* hyphenation dictionary 

lor the dictionary tile use 

(xporgen, hyphen-dictionary.txt,) 

lor tne additions tiie use your additions iiie. 

ine Add command ai.11 create a ne* version ot the dictionary 
tiie ixporgen, hypnen-dictionary.txt,). 

upoate the Output Processor hyphenation bAv tiie 

use tne Kuntiie command trom tne LAtC to update tne Output 
Processor hyphenation SAV tile. ihe name ot tne runtile that 
does this update is <xpor gen>hycr eate. t xt. lnis runtile reuds 
tne ue« version ot <xporgen>hyphen-dictionary.txt ano creates a 
nt * version ot <netsy s>hyphlook. sav, which is the i>AV tile useo 
py the uutput Processsor tor hyphenation. 

l 

la 

lal 

lo 

Use tne Add command in the hxPHth subsystem to create a new 
version of tne dictionary file. This command requires a 
dictionary tile, which is a '.txt' tile, ana an additions tiie, 
wnich is an '.nls' tiie. inl 
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f<J7031O) 12-May-78 16:25;;;; .9JOURNAL="RICH l2-May-78 16:25 70319"; 

•
-itle: .^"INFORMATION. NLS 10.0 Information File, Release 2.0"; 
uthor(s): Richard V. Zellich/RICH; Distribution: /DRXAL-HD( C ACTION 3 
) ; Sub-Collections: TC DRXAL-HD; Clerk: RICH; .iGD=0; .SNF=HJRM? 
.Rb-MJRM-7; .PN=-l; .783 = 1; .PES? Origin J < ELITE, INFORMATION.NLS;11, 
>, 12-"av-7? 07:45 RICH ;;;?####? 

The following tools are available for your use: 

£ L x 1E tools: 
Calendar, P'-regulations 

Utility tools: 
csase, Calculator, Foraat, OFtp, Graphics, Message, Programs, 
Publish, Sendmail, OSpell, Useroptions 

tools CGoto (tool) lamed...II 
Any other too1 known to you (if a NAMED tool is not in either 
your directory or the NETSYS directory, you must type: 
airectory-name,tool-name) 

EXFC: 
"Goto (tool) EXec" will take you to the executive operating 
system (TF'TX or TOPS-20) in a lower fork. 

NEKS 
Mo news - "Chow <>QId-news" will display all past "news" items. 

OLD-NEWS 
Mo Old News - The system is in it's initial configuration. 
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< CJOURNAL, 70388.NLS.l, >, 16-May-78 19:29 XXX }}}} .HJOURNAL="ROM 
^fc>-May-7O 16:54 70388"; Title: .Hl-"Structuring the CML of universal 
^commands".; Author(s): Raphael Rom/ROM; Distribution: /ARC-DEV( r ACTION 
I ) ANDY( r ACTION 1 ) ; Sub-Collections: NIC ARC-DEV; Clerk: ROM; 
.IGD^O; -SNF=HJRM; .PM=HJRM-7; .PN=-1; -YBS=1; -PES; 

The current structure of the CML code for the universal commands is 
structured in an "all or nothing" way i.e., you cannot include portions 
or a command syntax. In sore cases it may he necessary to use only 
portions of the syntax and thus, with good structuring, INCLUDES can 
(and should) be used. 
I suggest to structure the commands such that it consists of a branch 
tne head of which is the command statement with the first command word 
and undernearth it the actua1 rule plus all the other rules that are 
necessary-
Here is an example of the jump command: 

jump COMMAND = "JUMP" 
O'to"> jumprule; 

dumprule = 
( IF DISPLAY 

{ NULL 
ent _ #HSTATEMENT" 
dest _ DSEL ( ̂LOCATION" ) 
vs _ viewspecsO 
CONFIRM 
xjumo( ent, dest, vs, WINDOW ) 

/ "ADDRESS" <"relative to"> 
ent _ #«STATEMEN?" 
dest _ DSEL( #"STATEMENT" ) 
<"modified by address"> 
addr _ LS SL( f"ADDRESS" ) 
vs _ viewspecsO 
CONFIRM 
xjumoaddr( #"STATEMENT", dest, addr, vs, WINDOW ) 

) 
/ IF NOT DISPLAY 

"ADDRESS" 
ent _ #"STATEHENT" 
dest _ DSEL{ #"CHARACTSR" ) 
vs _ NULL 
CONFIRM 
xjump(ent, dest, vs, WINDOW) 

/ jmncoms 
CONFIRM 
xdump( ent, dest, vs, WINDOW ) 

/ jmpret 
! "CONTENT" 

{ "FIRST" 
ent _ #"FIRSTCONTENT" 

/ "NEXT" 
ent _ #"NEXTCONTENT" 

) 
^display previous content% 
( IF lastcontent _ xjmpcnt(#"C0NTENf") SHOW ( lastcontent 
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)  RPT  J e s t  _  F A L S E  %fo r  r epea t s  
/  de s t  _  LSEL(# M TEXT") )  

v s  _  v i ewspecs ( )  
CONFIRM 
x ium p(  en t ,  de s t ,  v s ,  WIN D O W  )  

/  "WORD"  
C " F IRST"  

en t  _  #"F IRSTWORD"  
/  "N EX T"  

en t  _  #"N£XTWQRD"  
) 

%diso l ay  p r ev ious  con t eo t% 
(  I F  l a s t con t en t  _  x i iEpcn t (#"WORD")  SHOW (  l a s t c on t e n t  )  
RP T  d e s t  _  FA LSE %fo r  r epea t s  

/  de s t  _  LSEL(#"W0PD") )  
v s  _  v i ewspecsO  

CONF IRM 
xpumpC e n t ,  d e s t ,  v s ,  WINDOW )  

j mpc oms  =  
e n t  _  

(  " ITEM"  en t  _  # " STA TEM EN T"  
/  "SU C C ES S O R "  
/  "PREDECESSOR"  
/  " UP"  
/  "D OW N" 
/  "HEA D "  
/  "TA I L"  
/  " E ND"  <"o f  B ranch">  
/  "BACK"  
/  "ORIG IN "  
/  "N EXT"!L2!  
)  de s t  _  DSEL{#"CHAPACTER")  
v s  _  v inwspecsO  

/ 
(  en t  _  "L INK"  

de s t  _  LSEL(#"LTNK")  v s  _  NULL 
/  e n t  _  "NAME"  

(  "ANY"  
en t  _  #"N  A ME"  

/  "F IRST"  
en t  _  #"F IRSTNAME"  

/  "NEXT"  
en t  _  #"NEXTNAME"  

/  "EXTERNAL"  
en t  _  #"EXTNAME"  

) 
d es t  _  LSEL{#" N A M E" )  v s  _  v i ewspecsQ  

) ?  
jmpre t  =  

e n t  _  "RETURN"  
CONEIRM 
de s t  _  xge t j u rop r ing (  en t ,  WINDOW )  %ge t  s t a t e t nen t s% 
p f lmp i (FA L SE )  ^ i n i t i a l i z e  in d ex  f o r  s t a t emen t  a r r ay% 
jmpr ing  
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/  ent  _  "FIt  E" »(  "NAKED** 
en t  _  #"FILENAKED" 
des t  _  LSFL(#"OLOFILENAME")  
vs  _  v iewspecsO 
CONFIRM 
x jump(  en t ,  des t ,  vs ,  WINDOW )  

/  "RETURN" 
en t  _  #"FILERETORN" 
CONFIRM 
des t  _  xge t jumpr ing(  en t ,  WINDOW )  %get  f i*e  names t  
pf jmpi (FALSE)  %in l t ia l ize  index  for  f i l e  name a r rav% 
jmpr i rg  

) ?  
jmpr ing  = %disp^ay  s t r ings  ' ro i  a r ray  un t i l  user  says  
OK% 

SHOW ( f t "  
" )  %go to  new l ine% 
SHOW (of jmos(des t ) )  
param _  ANSWER 
( IF  param x jumpre turnCent ,  o f jmpi (TRUE) ,  WINDOW) 
/  IF  NOT nara^  jmpr ing) /  

One  example  where  i t  may be  usefu l  i s  when a  subsys tem needs  to  t ake  
some ex t ra  precaut ions  when a  user  per forms  a  jump command.  This  can  be  
programmed in  the  fo l lowing  way:  

spec ia l  jump COMMAND =  "JUMP" <" to">  
•  specia l s tuf f  

INCLUDE jumprule  
morespac ia l s tuf*?  
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< CJUORNAL,/70475.NLS,I, >, 26-May-78 18:31 XXX })}} .HJDORSAL="PXL 
2b-May~/B 16:34 70475"; Title: -Hl="Llst of Architects and 
quasi-architects with the Client Coordinator"; Author(s): Robert N-
LieDerman/RLL; Distribution: /ARC( r XN^O-ONLY 1 ) j Sub-Collections 
NIC ARC; Clerk: RLL; .IGD=0; ,SNF=HJRM? .RM=HJRM-7; .PS=-1; .YBS=1 
.PES; 

.PEL; .PN=PN-1; ,GCR;Hope there are no surprises here. 
Organization : Architect :Ident : CC : 

AKDSOC Carpenter 
AFSC DLS 
ALMS A Zellich RICH PKA 
ARP A McLindon RH 
AVRADCOM Ball °KA 
8RL Taylor SMT DLS 
DARCU?1-DHIS McCar ty DLS 
UMA D VN 
ELITE Zellich PKA 
LSSA McCarty JMB 
NAVLEX Schill JOHN RH 
MSA Barney RH 
NIC Fein!er 
NSF Custer PAUL RLL 
NSRDC Avrunin TLA PKA 
RTF!) McCarty JMB 
RADC Kennedy JMB 
SRI 
T E COM JMB 
TRW Peterson DVN 
TYM PJS 
YUMA JMB 
MEYER Roberts EXM 
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< CJOURNAL, 70581.NLS.l, >, b-Jun-78 13:01 XXX .HJOURNAL="DLS 
b-Jun-78 0 7 : 33 70581 "; Title: . H1 = "Attaching Machines to the ARPANET"? 

.AutnorCs): Duane L. Stone/DLS; Distribution: /JAKtC t ACTION ) J ARC( I 
LLNFU-ONLY J ) ; sub-Collections: ARC; AccessList: JAKE ARC DLL; Clerk: 
DLL; .1GD=0; ,SNF=HJRM; ,RM=HjRM-7? ,PN=-1? .fBS=i; .PEE? 

.PEL; .PN=PN-i; .GCR;Jake, since you have recently returned from the 
sponsor's group meeting, thougnt maybe you could add tacts to the 
rumors. 
it looks like RADC will sponsor the Kl's connection to the ARPANET under 
the PLP. i believe we have plans to attach other machines in the 
future, either at 1iM or at customer's sites. This may not De possible, 
however. Apparently Honeywell has very cuietly said that they will no 
longer support (after July) the minis that are the backbone of the 
ARPANET (H-516/316). Some of the host interface equipment that is 
considered a part of the IMP/TIP is maae by Honeywell. DCA has asked 
that ail requests for node upgrades be sent to them before lb June 78. 
if parts of host interfaces are no longer maae, then our plans to 
connect to the ARPANET in tne future may go oown the tubes, regardless 
of our ability to find sponsors, it's hard tor me to believe that OCA 
has not made contingency plans, perhaps with BBN, to supply host 
interface equipment in the future. There must be many sites that are 
planning on attaching more machines. CCA can't expect everyone to 
upgrade to a PLUR1BUS, can they? 
Jake can you sned any light on this? 1 talked briefly with rom Lawrence 
after the sponsor's group meeting, but he couldn't add much, it this is 
really the case, wny hasn't DCA sent out numerous warning messages?...at 
least 1 haven't run across any. 

|i'm also curious about the status of software in TENtx and T0PS20 
machines tor tne extended header/leader. is ARPA or DCA or anyone 
sponsoring BBN to do this, will DEC do it on tneir own for TOPS20? 
when? 
I'm also curious about the "legal" implications of offering a commercial 
service over the ARPANET. DoD clients' use of AUGMENT may be 
experimental, but the system is billed as a commercial product. Can we 
reasonably expect to mix DoD and commercial clients on the same machine 
as SRI did in the past? is tnere precedent for this? Are there otner 
sites (BBN or SRI?) that deliver service to DoD and commercial clients 
on the same machines? 
1 also wonder to myself occasionally, who owns the "Ti'M-IMP"? Isn't it 
ARPA? wnat it they decided they needed tne IMP elsewhere? Cnances are 
slim they would risk ticking oft the Army or AF by pulling it out, but 
stranger things nave been known to happen. 
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< CJLJUKNAL, 70864.NLS.l, >, l-Jul-78 16:30 XX* ;??? . HJOURNAL="DLS 
30-Jun-/b 12:07 70864"; Title: .Hl="Some Pricing Examples for AUGMENT"? 
Author(s): Duane L. Stone/OLF? Distribution: /RC3( r INFO-ONLY 1 ) ' J'" C 
C INFO-ONLY 1 ) JLM( r INFO-ONLY 1 ) ; Sub-Collections: ? Clerk: DLS? 
.1GO=0; . SNF-M'JRN; .KH=HJ«M-7> .PM=-1? .Y8S=1? .PES; 

.PEL? .PN=PM-1; .OCR?Re: (70863,) 
Re: the new price schedule for AUGMENT services (70863,) in 
FY—79...AUGMENT = workshop Utility Services in this context. It may be 
a little confusing, as it was to me when T first saw it. The 
translation between the old Computer Resource Units (CRU) and the new 
Service Units (SI!) is not immediately obvious. Let me try with a couple 
or examples to clear up any confusion that might remain. 
in FY-78 RADC purchased 14 CRUs. This is the equivalent of 14 / 3 (3 
CKUs per display) or 4.67 people working full time at display terminals 
tor 12 months. 

To translate this into SUs? it is the equivalent of 4.67 X 4 Login 
Units (LP) X 2 (resource level) X 12 months, or 448 SUs. Looking in 
the table (70863,11:c), the FY-79 price for that level of SUs is 
$260? giving a total of 448 X $260 = $116480...or about 58% of what 
you paid in FY-78 ($200,000). 
Looking at it another way, if you have $200,000 to spend in "*9, this 
is 800 SUs at $250 each. It takes 96 SUs to support a display 
working 8 hours a day for 12 months, hence $200,000 will allow 8.3 
users to be logged on full time, or about 8.33/4.66 = 1.78 times the 
service for the same amount of coins. 

As you can see from the table (70863,ll:g), if one contracts for a more 
SUs (either at a higher level or *"or a longer tine) the price drops 
substantially. For example, if AFSC adds their money to RADC's, the 
result is that both parties could get an additional price break. You 
will also note that training has been completely unbundled, so that you 
buy only what you need. 
it none of this makes sence, I'd be glad to stop by and work through 
some examples with you. 

Stoney 
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The whole  po in t ,  o f  us ing  a  CRT wi th  ONLS i s  to  USE THE MOUSE.  I f  you  
want  to  use  an  ex is t ing  CRT wi thout  a  mouse /  then  the  th ing  to  do  i s  to  
use  TNLS.  
TNLS i s  pre t ty  damn good (except  for  ac t ions  l ike  Transpose ,  where  you  
REALLY need  to  po in t  to  th ings)  and  I  f ind  i t  fa r  super ior  to  ANY 
sequent ia l  ed i tor  I  have  ever  been  exosed  to .  
Essent ia l ly ,  a  Line-Processor  IS  CRTSTY code ,  on ly  moved ou t  to  a  cheap  
microprocessor  to  save  the  user  the  expense  of  tuy i rg  a  b igger  s l i ce  or  
the  more-expens ive  P3P-10  to  suppor t  the  ex t ra  overhead .  Also ,  th i s  
means  the  guy us ing  DHLS pays  for  the  overhead  (he  bought  the  
Line-Processor )  ins tead  of  every  user  en  the  hos t  pay ing  a  share  of  the  
CK'fSTY overhead .  
I ' d  ra ther  use  non-DNLS CRT'S  wi th  TNLS than  p lay  wi th  a  hack  l ike  
"mouse iess  DNLS",  wi th  i t ' s  super -c lumsy cursor  cont ro l  (except  in  
EXTREME cases ) ,  and  would  ce r ta in ly  cons ider  buying  a  Line-Processor  
cus tom-programed for  whatever  t e rmina l  I  a l ready  had ,  before  I 'd  go  o f f  
and  aoancon  NLS in  favor  of  any  k ind  of  sequent ia l  ed i t ing  sys tem.  
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T y m s h a r e  A 1  B r i e f i n q  C h a r t s  f r o m  H Q  D A R C O M  B r i e f i n q  

S u q q e s t e d  v i e w s p e c s  f o r  p r i n t i n q  t h i s  d o c u m e n t  a r e  < : w y n C F > .  1  

T h e  f o l l o w i n g  r e p r e s e n t s  t h e  c h a r t s  ( v i e w q r a p h s )  T y m s h a r e  u s e d  t o  
b r i e f  H Q  D A R C D M  p e r s o n n e l  i n  m  i  d ~ S e p t e m b e r .  P a q e s / c h a r t s  2 ,  4 ,  a n d  5  
w e r e  l i n e  d r a w i n q s  a n d  c o u l d  n o t  b e  r e p r o d u c e d  h e r e .  C o m m e n t s  
e n c l o s e d  i n  b r a c k e t s  ( 1 3 )  a r e  a n n o t a t i o n s  m a d e  o n  t h e  X e r o x e d  
c h a r t s  b y  o n e  o f  t h e  a t t e n d e e s  ( B i l l  W a l s h ? )  f r o m  i n f o r m a t i o n  
p r e s e n t e d  b y  T y m s h a r e .  2  

P  A  G  E  1  3  

T H E  A U G M E N T  E N G I N E  
3 a  

W h y  o u i l d  a n o t h e r  c o m p u t e r ?  3 b  

W h a t  i s  a n  A l ?  3 c  

H o w  m u c h  d o e s  a n  A l  c o s t ?  3 d  

H o w  m u c h  i s  t h e  s o f t w a r e ?  3 e  

I  W h a t  a r e  t h e  b e n e f i t s  t o  D A R C O M ?  3 f  

W h a t  c o n f i q u r a t i o n  i s  p r o p o s e d  f o r  D A R C O M ' s  p r o t o t y p e ?  3 q  

W h a t  i s  t h e  A l ' s  c o s t . ~ e f  f  s e t  i v e n e s s  t o  D A R C O M ?  3 h  

P  A  G  E  2  4  

F i q u r e  l :  A l  S y s t e m  M o d u l e  

T h i s  c h a r t  i s  a  s y s t e m  s c h e m a t i c  s h o w i n q  t h e  h a r d w a r e  
c o n f i g u r a t i o n ,  w i t h  b u s  i n t e r f a c e s ,  c o n t r o l  a n d  d a t a  p a t h s ,  e t c .  
I t  i s  a  l i n e  d r a w i n q  a n d  c a n n o t  b e  r e p r o d u c e d  h e r e  w i t h o u t  u s i n q  a  
q r a p h i c s  w o r k s t a t i o n .  4 a  

P A G E  3  

N E T W O R K  C A P A B I L I T I E S  
5 a  

* L S I - 1 1  b a s e d  n e t w o r k  p r o c e s s o r s  ( 1 1 / 2 :  1 5 0 0  c p s  t h r u p u t ,  1 1 / 2 3 :  
3 0 0 0  c p s  t h r u p u t )  5 P  

^ E c o n o m i c a l  p a c k e t  n e t w o r k  f o r  s p e c i a l i z e d  p u r p o s e s  ( l o c a l  n e t s ,  
c o n c e n t r a t o r s ,  e t c . )  5 c  

^ G a t e w a y s  t o  A R P A N E T  a n d  T Y M N E T  5 d  
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T y n s n a r e  A l  B r i e f i n q  C h a r t s  f r o m  H Q  D A R C O M  B r i e f i r i q  

* X  .  2 5  I n t e r f a c e  [ c u r r e n t l y  o p e r a t i o n a l  J  

^ • D i r e c t  m e m o r y  i n t e r f a c e  t o  a l  f o r  e f f i c i e n c y  

* R e m o t e  p r i n t e r  s u p p o r t  

P A G E  4  

T h i s  c h a r t  i s  a n  o v e r a l l  s y s t e m  s c h e m a t i c ,  s h o w i n q  t h e  n e t w o r k  
c o n n e c t i o n s )  s e p a r a t e  F E  a n a  B E / F S  ( F i l e S y s t e m )  c o m p u t e r s ,  t a p e s ,  
d i s k s ,  e t c .  I t  i s  a  l i n e  d r a w i n q  a n d  c a n n o t  b e  r e p r o d u c e d  w i t h o u t  
u s i n q  a  q r a p h i c s  w o r k s t a t i o n .  

P A G E  5  

5e  

5 f  

5 q  

6  

6 a  

7  

T h i s  c h a r t  i s  a  l a r q e r  o v e r a l l  s y s t e m  s c h e m a t i c ,  d e p i c t i n q  a n  
A U G M E N T  e n v i r o n m e n t  v e r y  s i m i l a r  t o  t h e  D A R C O M  D i s t r i b u t e d  
P r o c e s s i n g  A r c h i t e c t u r e  p l a n :  C o m m u n i c a t i o n s  P r o c e s s o r s  c o n n e c t e d  
t o  n e t w o r k ( s )  a n d  u s e r  t e r m i n a l s .  F E  c o m p u t e r s .  B E  c o m p u t e r s .  a n d  
F S  ( F i l e S y s t e m )  c o m p u t e r s  c r o s s - c o n n e c t e d  t o  a l l  f i l e - s y s t e m  
d i s k s .  I t  s h o w s  s w a p p i n g  d i s k s  o n  t h e  B E  c o m p u t e r s  b u t  n o t  o n  t n e  
E E ' s  o r  C P ' s .  I t  i 5  a  l i n e  d r a w i n q  a n a  c a n n o t  b e  r e p r o d u c e d  h e r e  
w i t h o u t  u s i n q  a  q r a p h i c s  w o r k s t a t i o n .  

P A G E  

I  T E M  

A l  H A R D W A R E  P R I C E S  

P R I C E  M O N T H L Y  M A I N T E N A N C E  

7a  

8 

8a  

8b  

A l  P r o c e s s o r  +  5 1 2 K  $ 8 0 , 0 0 0  $ 6 0 0  
W o r d s  M e m o r y  

1 6 0  M B  D i s k  9 ,  1 0 0  7 5  

7 5  I P S  T a p e  5 , 2 9 0  5 0  

6 0 0  L P M  P r i n t e r  1  1  , 2 4 5  1 5 0  

A R P A N E T  C o n n e c t i o n  1 4 , 3 0 0  1 0 0  

A d d  O n  M e m o r y  ( 2 5 6 K )  1 8 , 7 5 0  1 7 5  

C o m m u n i c a t i o n  N o d e  6 , 5 0 0  5 5  
( 1 1 / 2 3 )  

[ e i t h e r / o r  )  
C o m m u n i c a t i o n  N o d e  5 , 2 0 0  4 5  

( 1 1 / 2 )  

8c  

8d  

8e  

8 f  

8q  

8h  

8  i  

1 



R I C H  6 - N o v - 7 9  1 2 : 3 1  7 3 4 2 5  
l y m s n a r e  A 1  S r i e f i n q  C h a r t s  f r o m  H Q  Q A R C G M  B r i e f i n g  

T e r m i n a  1  L i n e  U n i t s  3 , 2 5 0  3 0  

I n s t a l l a t i o n  c h a r g e s  3 %  o f  p u r c h a s e  p r i c e  w i t h  a  m i n i m u m  o f  $ 5 0 0  
f o r  a n y  s i n g l e  i n s t a l l a t i o n  t r i p .  

P A G E  7  

I T E M  

T E N E X  

A U G M E N T  f o r  s i n q l e t  

C l u s t e r  s u p p o r t  

U I  S  S y s  t e m  o n  1 y  
o n l y ]  

A 1  S O F T W A R E  P R I C E S  

P R I C E  A P P L I E S  

$  2 0 , 0 0 0  O n c e  p e r  c l u s t e r  
( p e r p e t u a 1  1  i  c e n s e }  

1 2 0 , 0 0 0  O n c e  p e r  c l u s t e r  

1 0 0 , 0 0 0  F o r  e a c h  a d d i t i o n a l  p r o c e s s o r  

8 0 , 0 0 0  E a c h  p r o c e s s o r  I R e a c h - T h r u  

M a i n t e n a n c e  f o r  p u r c h a s e d  s o f t w a r e  i s  1 0 %  p e r  y e a r  
i n c l u d e d  i n  p u r c h a s e . )  

( F i r s t  Y e a r  

S o f t w a r e  l i c e n s e d  f o r  s p e c i f i c  c l u s t e r  s y s t e m .  

A U G M E N T  c o n t a i n s  f o l l o w i n q  s o f t w a r e :  

•  B a s i c  w o r d  p r o c e s s i n g  a n d  c o r e  B A S E  
f u n c t i o n s  

P R G G R A M  S  

O U T P U T  P R O C E S S O R  
p r i n t e r  

M A I L  
J o u r n a 1  

P L U S  
d e p e n d e d  u p o n  
S p e  1  1  ,  H y p h e n  .  . . )  

-  A c c e s s i n g  a d d i t i o n a l  s u b s y s t e m s  

-  F o r m a t t i n g  d o c u m e n t s  f o r  t e r m i n a l  a n d  

-  N e w  E l e c t r o n i c  M a i l  H a n d l e r  p l u s  

-  M o s t  e x i s t i n q  s u b s y s t e m s  c u r r e n t l y  
b y  u s e r s  ( e . g .  X t a b l e ,  

N E W  M A J O R  S U B S Y S T E M S  T O  B E  U N B U N D L E D .  

P A G E  S  

8  i  

8 k  

9  

9 a  

9 b  

9 c  

9 d  

9 e  

9 f  

9 q  

9 h  

9  i  

9  i  

9 k  

9 1  

9 m  

9 n  

9 o  

10 

2 



RICH 6-NOV-79 12 :31  73A25  
Tymshare  A1  B r i e f i ng  Char t s  f r om HQ DARCGM B r i e f i ng  

LEASE TERMS FOR AUGMENT 
10a  

MONTHLY LEASE RATES FOR AUGMENT HARDWARE:  10b  

1YR 2YR 3YR AYR 5YR 10c  

. 037  .03A  .031  .028  .026  10d  

Lease  r a te  does  no t  i nc lude  ha rdware  ma in tenance .  
lOe  

MONTHLY LEASE RATES FOR AUGMENT SOFTWARE:  lO f  

. 025  reqa rc less  o f  t e rm .  lO f l  

Lease  r a te  does  no t  i nc lude  so f twa re  ma in tenance .  lOq  

P  A G  E  9  11  

TERMINALS 
11a  

*  AUGMENT 1200  l i b  

*  Jan  1 .  1560  P r i ce  Reduc t i on  11c  

Pu rchase :  A500  ->  3285  l i d  

1  y r .  l ease :  225 / rno  ">  172 /mo  l i e  

5  y r .  l ease :  -  12b /mo  
l l f  

*  New AUGMENT Te rm ina l  Be ing  P lanned  l l q  

"  New S ty  I i nq  l l h  

-  Grea te r  expandab i l i t y  o f  f i rmware  l l i  

«*  Ta rqe t  p r i ce  unde r  $3»000  
H i 

*  Upda ted  l i ne -p rocesso r  f o r  i n te r fac ing  t o  ex i s t i ng  te rm ina l s  I l k  

P  A G  E  10  12  

PROVEN TECHNOLOGY 
12a  

3 



R I C H  6 - N o v - 7 9  1 2 : 3 1  7 3 4 2 5  
T y m s h a r e  A 1  B r i e f  i n q  C h a r t s  f r o m  H Q  D A R C O M  B r i e f i n q  

H a r  d w a r e  1 2 b  

B u s  o r i e n t e d  s y s t e m  1 2 c  

M i c r o - C o d e  t e c h n o l o q y  1 2 d  

1 6 K  M O S  R A M  c h i D S  -  E C C  1 2 e  

P  A  G  E  1 1  1 3  

P R O V E N  T E C H N O L O G Y  
1 3 a  

S o f t w a r e  1 3 b  

A U G M E N T  1 3 b l  

o v e r  1 5  y e a r s  R E D  1 3 b l a  

o v e r  5  y e a r s  d e l i v e r e d  s e r v i c e  1 3 b l b  

o v e r  2 0 0  u s e r s  
1 3 b  l c  

T E N E X  1 3 b 2  

i n  w i d e s p r e a d  u s e  o n  D E C  1 0  L  2 0  m a c h i n e s  s i n c e  1 9 7 1  
1 3 b 2 a  

U N I X  -  n o t  s u p p o r t e d  1 3 b 3  

P  A  G  E  1 2  1 4  

C A P I T A L I Z E  O N  E X I S T I N G  I N V E S T M E N T S  
1 4 a  

E x i s t i n q  A p p l i c a t i o n s  -  E L I T E  1 4 b  

E L I T E  -  U m b r e l l a  S u b s y s t e m  1 4 b l  

R E G S  -  A U G M E N T  S u b s y s t e m  1 4 b 2  

M I L E S T O N E S  -  A U G M E N T  S u b s y s t e m  1 4 b 3  

C A L E N D A R  -  A U G M E N T  S u b s y s t e m  1 4 b 4  

S U S P E N S E  -  A U G M E N T  S u b s y s t e m  1 4 b 5  

S C H E D U L E  -  R e a c h - T h r o u q h  T o o l  1 4 b 6  

4 



R I C H  f e - N o v - 7 9  1 2 : 3 1  7 3 4 2 5  
T y m s h a r e  A 1  B r i e f i n q  C h a r t s  f r o m  H Q  D A R C O M  B r i e f i n g  

C P R  -  R e a c h - T h r o u g h  T o o l  1 4 b 7  

P R O P E R T Y  -  A U G M E N T  S u b s y s t e m  1 4 b 8  

P  A  G  E  1 3  1 5  

C A P I T A L I Z E  O N  E X I S T I N G  I N V E S T M E N T S  
1 5 a  

U s e r s  A l r e a d y  T r a i n e d  1 5 b  

O v e r  6  P M  o f f i c e s  c u r r e n t l y  u s i n q  E L I T E  1 5 b l  

2  o r  m o r e  D M  I S  s h o p s  a l r e a d y  u s i n q  E L I T E  1 5 b 2  

O t h e r  P M  o f f i c e s  a n d  D M I S  s h o p s  w a n t  E L I T E  1 5 b 3  

I n - H o u s e  a c h o c  a p p l i c a t i o n s  q r o w i n q  -  E E O  1 5 b 4  

P A G E  1 4  1 6  

C A P I T A L I Z E  O N  E X I S T I N G  I N V E S T M E N T S  
1 6 a  

*  A L M S A  D e s i g n ,  D e v e l o p m e n t  L  T r a i n i n g  s t a f f s  a l r e a d y  t r a i n e d  1 6 b  

*  A R C  S u p p o r t  A v a i l a b l e  1 6 c  

P  A  G  E  1 5  1 7  

S A M P L E  P R O T O T Y P E  C O N F I G U R A T I O N S  
1 7 a  

1 7 b  
S i n q l e t  l e v e l  -  1 5  s i m u l t a n e o u s  u s e r s  ( 1 6  p o r t s )  

I T E M  P R I C E  A N N U A L  M A I N T E N A N C E  
1 7 c  

1  A 1  $  8 0 , 0 0 0  $  7 , 2 0 0  1 7 d  

2 D i s k s  1 8 , 2 0 0  1 , 8 0 0  1 7 e  

1  T a p e  5 , 2 9 0  6 0 0  1 7 f  

1  P r i n t e r  1 1 , 2 4 5  1 , 8 0 0  1 7 q  

1  C o m m u n i c a t i o n  N o a e  6 , 5 0 0  6 6 0  1 7 h  

5 



R I C H  6 -NOV-79  12 :31  73425  
T y m s h a r e  A l  B r i e f i n q  C h a r t s  f r o m  H Q  D A R C C 1 M  B r i e f i n g  

1  T L U  

P A G E  1 6  

3 , 250  

$124  , 485  

360  

$12 ,420  

S A M P L E  P R O T O T Y P E  C O N F I G U R A T I O N S  

D o u b l e t  L e v e l  •  4 0  S i m u l t a n e o u s  U s e r s  ( 6 4  A d d i t i o n a l  P o r t s  

A D D :  

I T E M  P R I C E  A N N U A L  M A I N T E N A N C E  

1  A l  $  8 0 , 0 0 0  $  7 , 2 0 0  

2  D i s k s  1 9  , 2 0 0  1  , 8 0 0  

2  C o m m  N o d e s  1 0 , 4 0 0  1  , 0 8 0  

4  T L U  1 3 , 0 0 0  1  , 4 4 0  

S U B T O T A L :  $ 1 2 2  , 6 0 0  $ 1 1  , 5 2 0  

T O T A L :  $ 2 4 7 , 0 8 5  $ 2 3 , 9 4 0  

A G E  1 7  

D A R C O M  L E A S E  P R I C E  F O R  P R O T O T P E  

P u r c h a s e  o r  i c e  f o r  p r o t o t y p e  $ 2 4 7  , 0 8 5  

A d d  A R P A N E T  c o n n e c t i o n  1 4  , 3 0 0  

T O T A L  H A R D W A R E  P R I C E  $ 2 6 1  , 3 8 5  

M o n t h  1  y  ( 1  y r )  l e a s e  r a t e  =  2 6 1 , 3 8 5  X  . 0 3 7  $  9 , 6 7 1  

M o n t h l y  l e a s e  o n  s o f t w a r e  =  2 4 0 , 0 0 0  X  . 0 2 5  6 , 0 0 0  

$  1 5 , 6 7 1  

M o n t h l y  H a r d w a r e  m a i n t e n a n c e  2 , 0 9 5  

1 7  i  

1 8  

18a  

18b  

18c  

18d  

18e  

1 8 f  

18q  

18h  

1 8  i  

19  

19a  

19b  

19c  

1 9 d  

1 9 e  

19 t  

6 



RICH 6 -NOV-79  12 :31  73425  
Tymshare  A1  B r i e f i nq  Char t s  f r om HQ DARCL iM B r i e f i nq  

Mon th l y  So f twa re  ma in tenance  

TOTAL  MONTHLY PRICE 

2 ,000 

$  19 ,776  

Annua l  p r i ce  f o r  so f twa re  £  ha rdware  % 188 ,052  

Annua l  p r i ce  f o r  ha rdware  ma in tenance  25 ,140  

Annua l  p r i ce  f o r  so f twa re  ma in tenance  24 ,000  

TOTAL  ANNUAL PRICE $  237 ,192  

P A G E  1 8  

COST MODEL ASSUMPTIONS 

DOUBLET SYSTEM 

*  40  S imu l taneous  (peak )  ac t i ve  use rs  

*  30  S imu l taneous  (ave raqe )  ac t i ve  use rs  

*  Amor t i ze  equ ipmen t  ove r  5  yea rs  

*  Typ i ca l  use r  ac t i ve  f o r  2  hou rs /dav  

*  120  use rs  (d i rec to r i es )  suppo r tab le  

P A G E  1 9  

A1  CLUSTER 

COST ANALYSIS  

ITEM 

Annua l  Ha rdware  Cos t  

Annua l  So f twa re  Cos t  

SUBTOTAL  

Ha raware  Ma in tenance  

PURCHASE 

52K  

48K  

10Q< 

24K  

5  YR LEASE 

78K  

72K  

140K  

24K  

1  YR LEASE 

116K 

72K  

188K  

24K  

19q  

19h  

19  i  

19  i  

20  

20a  

20b  

20c  

20d  

20e  

20 f  

20g  

21  

21a  

21b  

21c  

21  d  

21e  

21  f  

7 



R I C H  6 -NOV-79  12 :31  73125  
T y m s h a r e  A 1  B r i e f i n q  C h a r t s  f r o m  H Q  D A R C O M  b r i e f i n g  

S o f t w a r e  M a i n t e n a n c e  2 1 K *  2 1 K  2 1 K  

1 1 8 K  1 3 8 K  2 3 6 K  

U s e r s  S u p p o r t e d  1 2 0  1 2 0  1 2 0  

2 1 q  

2 1  h  

C o s t / U s e r / Y e a r  $ 1 » 2 3 3  $ 1 > 5 6 6  $ 1 » 9 6 6  2 1 i  

T e r m i n a l  C o s t  7 6 5  7 6 5  7 6 5  
I  A m o r t i z e  o v e r  
5  y e a r  s  j  

T o t a l  C o s t / U s e r / Y e a r  $ 1 » 9 9 8  $ 2 > 3 3 1  $ 2 » 7 3 1  
2 1  j  

21k 
* N o  c h a r q e  f o r  f i r s t  y e a r  

F a c t o r s  n o t  i n c l u d e d :  

O p e r a t i o n s  -  p r i m a r i l y  s i m p l e  t a p e  a r c h i v i n q / r e t r i e v a  1  
F a c i l i t i e s  "  N o r m a l  O f f i c e  e n v i r o n m e n t  
S u p p  l i e s  
T r a i n  i  n q  
A p p l i c a t i o n s  a n a l y s i s  a n d  d e v e l o p m e n t  
N e t w o r k  C o m m u n i c a t i o n s  2 1 1  

8 



lUUUOuUuUUdUUyd:, :ud(,OuduUuO;JOJOoOuUU0OOjUUUuUMOO0OGU0OOOOCOOOUOUuUOOOOUWUU 
f>0UUOOU.Lii linn 12 222222222333 3333333444444444455555555556666666666777777 /7 7 71 
//J45673QU123456789 0123456789012345678^0123456789 01234567 89 01234567 89 01234567 89. 
'START* User ROM Job FTPSER Sea- ">366 Date 9-Nov-79 14:54:33 Monitor 5RI-KL, 

KKKKKKKK OOOOOO • MM W 
KKHKKRRR 000000 MM MM 
KK RR oo no MM MM MMMM 
KR HR 00 00 MMMM MMMM 
RR RR 00 33 MM MM MM 
RK RR oo no MM MM MM 
RKRRKRRR 00 00 MM MM 
RRKRRRRR oo no MM MM 
KK KK oo no MM MM 
KR RR oo no MM MM 
RK RR • 0 00 MM MM 
RR KK 00 00 MM MM 
KK RK oooooo MM MM 
RR KK 000300 MM MM 

"START* User ROM Jab FTPSER Seq. 2366 Date 9-Nov-79 14:54:33 Monitor SRI-KL, 

*START*  U s e r  ROM J o b  F T p S E R  SEQ. 2 3 6 6  D a t e  y - N o v - 7 9  14 : 5 4 : 3 3  M o n i t o r  SRI-KL> 

*STAKT *  U s e r  ROM J o b  F T P S E R  S e q .  2 3 6 6  D a t e  9-MOV - 7 9  1 4 : 5 4 : 3 3  M o n i t o r  SR1-KL, 

* START* User ROM Jab FTPSER Seq. 2366 Date 9-Now-79 14:54:33 Monitor SRI-KL I  

"START* User ROM Job FTPSER Seq, 2366 Date 9-Nov-79 14:54:33 Monitor SRI-KL> 

* START* User ROM Job FTPSER Seq. 2366 Date 9-Nov-79 14:54: 33 Monitor SRI-KL, 



KUH,  V-NoV-79 14 :49  < MJOORNAL,£73447.NLS;1 ,  >  1  

< MJOJKNAL,  73  447 .  ML S  ;1 ,  > ,  8 -N 0 v-79  16 :31  XXX }} ' ,}  .  H JOURNAL=" JQH B-Nov-79  
14 :3b  73447" ;  T i t le :  .Hl="Line  Pro tocol  for  the  Augment  1200  Termina l" ;  
Author  i s ) :  J .  David  Hopper / JDH;  Dis t r ibu t ion :  /NPG(  C INFO-ONLY 1  )  ARC(  C 
1NFU-ONLV 1  )  KWAC( C INFO-JNLY 1  )  )  Sub~0ol1ec t ions :  NIC NPG ARC KMAC;  
C le rk :  JDH;  . i ld=0;  .SNF=HJRM; •  RH=HJRM-7?  .PN=- i ;  ,YB5=l ;  .PES;  Or ig in :  < 
HUPPER,  A12PROTOCQL.  NLS;  15 /  > ,  5- j«Ov-79  18 :11  JDH 

.PEL* .PN=PN-1;  .GCR;Technica l  document  su i tab le  as  a  re fe rence  for  someone  
wish ing  to  use  the  fea tures  of  the  Augment  1200  wi th  appl ica t ions  programs 
o ther  than  Augment ,  o r  a l te rna t ive ly  for  implement ing  the  pro tocol  on  another  
t e rmina l  so  i t  ma/  oe  used  wi th  Augment .  

(p ro tocol ;  Line  Pro tocol  fo r  the  Augment  1200  Termina l  

ln t  roduc t ion  

This  document  i s  a  de ta i led  descr ip t ion  of  the  Augment  1200  l ine  
oro tocol .  i t  i s  in tended  to  se rve  as  a  gu ide  to  anyone  wish ing  to  
implement  the  pro tocol  on  another  t e rmina l ,  as  wel l  as  a  p iece  of  
documenta t ion  for  the  te rmina l .  

The  scope  of  th i s  document  bas ic ly  covers  t e rmina l  f i rmware  suppl ied  in  
eprqm and  labe led  "LpN4" ,  a l though there  a re  soue  re fe rences  to  
spec ia l -purpose ,  down- l ine  loaded  te rmina l  programs in  common use .  

Tms pro tocol  i s  based  on  the  Line  Processor  p ro tocol  descr ibed  in  
(70398, ) .  There  a re  severa l  addi t ions ,  and  some de le t ions .  There  a re  
minor  changes  in  the  func t ion ing  of  the  te rmina l  as  compared  to  a  Line  
Processor  and  te rmina l  combina t ion .  

Addi t ions  inc lude  sc ro l l  window capabi l i ty  ( to  sc ro l l  an  a rb i t ra ry  
rec tangle  up  o r  down some number  of  l ines  wi th  a  s ing le  command) ,  an  
improved  p r in te r  dr iver  p ro tocol ,  and  a  down-1  me- ioad  pro tocol  for  
a l te rna t ive  te rmina l  Programs.  

References  * o  "pos i t ion ing"  and  " t rack ing"  in  the  pro tocol  
descr ip t ions  have  been  rewr i t ten  to  re f lec t  the  separa t ion  of  the  
mouse  t rack ing  func t ion  (bug)  f rom the  charac te r  wr i t ing  pos i t ion .  I t  
i s  no  longer  appropr ia te  to  re fe r  to  a  "cursor"  as  used  in  
convent iona l  a lpha /numer ic  d i sp lays .  

rne  Augment  12C0 te rmina l  inc ludes  the  capabi l i t i es  of  bo th  types  of  L ine  
Processors—it  has  bo tn  graphics  and  se r ia l  p r in te r  d r ivers .  As  wi th  
I t ' s  predecessor ,  the  graphics  pro tocol  d r ives  e i ther  a  Tekt ronix  4012 or  
4014 s to rage  tube  d i sp lay .  

Convent ions  

Convent ions  for  th i s  document  

in  th i s  document ,  oc ta l  numbers  a re  fo l lowed by  "B" .  

"Unescor ted"  means  tha t  charac te rs  a re  sen t  as  i s  wi thout  wrapping  
them in  a  pro tocol  sequence .  

Pro tocol  Parameters  
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Most descriptive identifiers used in the protocol refer to variables 
which typically have a range C0,nl where n is usually < 93, but may be 
larger. Such a yariaoie, "YAL" for instance/ will generally occur as 
"VAL*" (VAL prima) in the protocol. This signifies that it is either 
sent as a single character (VAL+40B) if YAL is less than 93/ or as a 
tnree character sequence 

COORDESCAPE, V AL1/ YAL2 

where 

C3OR0ESCAPE=36B 

VAL1 = (VAL high order six hits) + 40B 

VAL2 = (VAL law order six hits) + 4GB 

(the term "COORDESCAPE" is used since this form is usually 
only nescessary In sending coordinates) 

The "oriase" (') is used as a reminder that 4GB has been added/ or that 
the three character format might he used. 

Coordinates 

terminal Screen Coordinates 

Coordinates designate character positions. For example (1/1) is 
the second character on the second line up from the bottom. 

The origin is at the lower left corner of the screen. 

As a component of the protocol, the term "coordinates" denotes the 
string if characters which define a screen position. They are 
usually written "X*/ V" with X' defining the column/ Y' the row. 

?he discussion above for Parameters applies particularly to X' and 
Y". 

Bo t^e possible variations for coordinates X'/ Y* are 

X + 403, Vf408 

where X and Y are in 10/13631 

COORDESCAPE, XI, X2, Y + 40B 

X+4Ui, MORI ESCAPE, Yl, Y2 

COORDESCAPE, XI, X2, COORDESCAPE, Yl, y2 

Graphics Display L0ordinates 

The mouse is used to track the cursor on EITHER the Augment 1200 
display or the Storage tube. A keyboard key acts as a toggle to 
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s e l e c t  w h i c h  s c r e e n  i s  t o  b e  t r a c k e d .  G r a p h i c s  c o o r d i n a t e s  f r o m  
t h e  s t o r a g e  t u b e  a r e  s e n t  a s  1 0  b i t  v a l u e s  i n  t h e  r a n g e  1 0 2 4  t o  
2 0 4 7 /  w i t h  1 0 2 4  a t  t h e  l o w e r  l e f t  o f  t h e  s c r e e n .  T h e y  a r e  s e n t  a s  
t w o  b y t e s  e a c h  o f  x  a n d  y .  

Character  Writ ing  Pos i t ion  (cwp)  

T n e  t e r m i n a l  d o e s  n o t  u s e  a  v i s i b l e  m a r k e r  t o  i n d i c a t e  t h e  c h a r a c t e r  
w r i t i n g  p o s i t i o n ,  ( a n  u n d e r b a r  i s  u s e d  f o r  t h e  s e p a r a t e  f u n c t i o n  o f  
t r a c k i n g  t h e  m o u s e )  H o w e v e r /  s u c h  a  p o s i t i o n  i s  a l w a y s  d e f i n e d  
s o f f l w h a r e  o n  t h e  s c r e e n .  P a r t  o f  t h e  s c r e e n  ( p o s s i b l y  a l l  o f  i t )  i s  
t h e  T T Y  S i m u l a t i o n  a r e a .  T h e r e  i s  a  T T Y  c h a r a c t e r  w r i t i n g  p o s i t i o n  
( t t y p o s )  a l w a y s  d e f i n e d  w i t h i n  t h i s  a r e a .  T h e  c w p  m a y  o r  m a y  n o t  b e  
w i t h i n  t h i s  a r e a .  

The terminal  has  two bas ic  s tates  determined by  whether  or  not  
cwp=ttypos:  

Not  Pos i t ioned:  

C w p = t t y o o s  w i t h i n  T T Y  S i m u l a t i o n  a r e a .  I n  t h i s  s t a t e  c h a r a c t e r s  
r e c e i v e d  a d v a n c e  c w p  a n d  t t y p o s  t o g e t h e r .  

P o s i t i o n e d ;  

C w p f r t t y p o s .  C w p  o p e r a t i n g  a s  a  r e s u l t  o f  a  " p o s i t i o n "  c o m m a n d .  
C h a r a c t e r s  r e c e i v e d  i n  t h i s  s t a t e  a d v a n c e  c w p /  b u t  t t y p o s  
r e m a i n s  u n c h a n g e d .  A  " r e s u m e "  c o m m a n d  c a u s e s  c w p  t o  b e  s e t  b a c k  
t o  t t y p o s  w i t h i n  t h e  T T Y  S i m u l a t i o n  a r e a /  a n d  c h a n g e s  s t a t e  b a c k  
t o  " N o t  P o s i t i o n e d " .  

T T *  S i m u l a t i o n  

i n  T T Y  s i m u l a t i o n  ( N o t  P o s i t i o n e d ) /  s c r o l l i n g  a l w a y s  t a k e s  p l a c e  o n  
l i n e  f e e d  ( 3 H  n o t  a  c a r r i a g e  r e t u r n  ( C R ) .  C a r r i a g e  r e t u r n  d o e s  t h e  
o b v i o u s  t h i n g  a n d  n o  m o r a .  

S p e c i a l  a n d  C o n t r o l  C h a r a c t e r s  

p r o t o c o l  s t r i n g s  b e g i n  w i t h  3 3 B  a n d  a r e  f o l l o w e d  w i t h  a n  o p e r a t i o n  
t y p e  c h a r a c t e r  i n  t h e  r a n g e  4 0 8  t o  1 2 0 8 .  

W h e n  o u t s i d e  a  p r o t o c o l  s t r i n g /  a l l  c o n t r o l  c h a r a c t e r s  ( 0  t h r u  3 7 B )  
a r e  t r e a t e d  a s  a  s p a c e  b y  t h e  t e r m i n a l /  e x c e p t :  

0 /  w n i c h  i s  i g n o r e d  

" 3  w h i c h  r i n g s  a  o e i l  

C R  a n d  L F  w h i c h  d o  t h e  r i g h t  t h i n g  w h e n  " N o t  P o s i t i o n e d " .  

W h e n  " P o s i t i o n e d " /  t h e y  a r e  t r e a t e d  a s  a  s p a c e ,  

w h i c h  d o e s  a  b a c k s p a c e  p o s i t i o n  

3 3 B wh ich  b e g i n s  a  Protoco l  s t r i n g  
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(Also/ the third mode button from the top on the front panel causes 
control characters otherwise treated as spaces to display special/ 
Identifiable characters. ) 

RUBOUT is ignored at all times/ including anywhere within a protocol 
string. 

Terminal to Main Computer Protocol 

All keyboard characters (OB thru 177B) are sent out the line except: 

The three control codes/ 348, 358/ and 368 are used for internal 
terminal ^unctions. When they need to be sent/ the fourth mode button 
on the display can be depressed/ suspending their interpretations as 
terminal controls. 

34B: C\) Screen Save 

35 8: (*3) Graphics bug 

36 B: C") Screen Switch 

rdmate Mode (entered as a 

in coordinate node/ 28/ 48/ and 308 are always preceded oy: 
ffi to 

34B, 42B, coordinates. 

Also, in coordinate mode/ IB and 338 sent with the mouse buttons alone 
(101) and 101 oirxary) are preceded by 

348, 428, coordinates. 

For single outton mouse cnaracters (IB, 4B/ and 30B) which cause 
cordinates to be sent/ the mouse position when the button is depressed 
determines the coordinates sent/ even though they are s®nt after the 
button is released. 

Where multiple mouse buttons are involved in the sending of 
coordinates/ it might be desirable to have the coordinates determined 
when the first of the buttons is depressed/ but this is not how it is 
currently oeing done on the Augment 1200. Rather it is determined at 
the last mouse button transition to a non-zero state (generally when 
the next-to-last button is released). 

Mouse and Keyset 

Mouse/keyset interaction 

The line traffic tor mouse button cnanges is considerably reduced 
for the Augment 1200 as compared with the Line Processor. 

Generally/ changes in the mouse buttons are not sent except when 
nescessary/ e.g. when sending viewspecs or markers with button 
positions 110/ 111/ and 101 oinary. 
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Case shifting for the keyset (including control characters) is 
handled within the terminal. Characters sent with mouse outtons 
alone (such as OK) invoke the same line protocol as the 
cooresponding keyboard characters, except for IB and 33B in 
coordinate mode, as described aoove. 

Mouse button changes (in coordinate mode/ when absolutely uescessary) 
are sent as; 

34R, 43B, 3uttons+100S, coordinates 

where buttons is the binary image of button positons (000 thru 111 
binary). 

Keyset strokes are sent as shown in (2^88,) 

BUTTONS: 000 010 100 001 110 011 101 111 

KEYS: 

00000 <303> <01B> <04B> <278> <02B> <33B> <nothing> 

O0001 a A ! a <01B> 

uouiu 3 8 » b <028> 

O0U11 c C # c <03B> 

00100 a 0 $ etc. etc. 

00 lul e F % 

00110 f F & 

ooin g G * 

01000 h H ( 

01001 i I ) 

01010 j J 9 

01011 k K + 

U1100 1 L -

01101 n M w 

OHIO n N / 

01111 D 0 * 

10000 P p 0 

10001 a Q 1 
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10010 r  R 2 

10011 s  s  3  

10100 t  T 4  

10101 u J 5 

10110 V V 6 

10111 w M 7 

11000 X X U 

11001 V ¥ 9 

11010 z z  = 

11011 f ( I 

11100 • ) 

11101 : 

11110 ? \ <33 1 

11111 <40B> <l iB> <lb  

There  i s  no specia l  in terpre ta t ion of  keyset  (or  keyboard)  charc ters  
for  m o u s e  out tons  oui  b inary  ( Q K )  s ince  the  O K  funct ion i s  used so  
mucn.  This  a l lows some over lap  between a  keyset  s t roke  and a  
succeeding OK but ton f rom the  mouse .  So long as  the  keyset  i s  
re leased before  the  OK but ton i s  re leased/  the  keyset  character  wi l l  
be  sent  before  the  O K .  

The rouse/ceyset  d iscuss ions  here  ra ter  to  the  current  f i rmware  
suppl ied  wi th  the  Augment  1200.  An o lder  scheme where  a l l  mouse  
but ton changes  were  sent  (by the  same protocol  sequence descr ibed 
above)  was  used in  the  f i rmware  of  some i rery  ear ly  vers ions  of  the  
terminal  suppl ied  by S R I .  This  scheme i s  a lso  s t i l l  used in  down-l ine  
ioaded terminal  programs/  par t icular ly  the  ones  for  wide  and long 
screen.  

in  graphics  mode coordinates  a te  X(bi ts  10 -  6 (MSB's) )  + 40B/  X(bi ts  5  -
0 (LS*t ' )  )  + 40R,  V(01ts  10 -  6)  + 40B/  Y(bi ts  5  -  0) .  

f t t  power-up a id  af ter  the  " L O C A L  RESET" but ton i s  pushed,  the  terminal  
s ignals  the  Main computer  by sending:  

(  34B,  50B )  

The purpose  of  th is  i s  to  indica te  to  the  appl ica t ions  program that  
the  terminal  i s  now in  a  "power-up"  s ta te  wi th  a  b lank screen.  The 
appl ica t ions  program then typical ly  recreates  the  screen.  
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Response  to  In te r roga te  Command 

A response  to  the  in te r roga te  command i s  sen t  as  a  pro tocol  s t r ing  of  
th i s  form:  

34d ,  463 ,  XhAX' ,  ¥*AX' ,  UTYPE,  DTIM' ,  F  *  

<here  

XMAX i s  the  maximum x  coord ina te  

YMAX i s  the  maximum y  coord ina te  

DTYPE i s  in  C4GB-177B!  and  des igna tes  type  

For  compat ib i l i ty  wi th  wine  Processors :  

The  l eas t  s ign i f ican t  four  b i t s  of  DTYPF were  used  for  
l ine  processors  to  des igna te  d i sp lay  te rmina l  type  (ca l l  
i t  3I type)  

Those  def ined  were :  

(1 )  Del ta  Data  5200  

(2)  l aze l t ine  H2000 

(3)  Data  Media  E l i te  2500 

(4  )  d e ar  Diegle r  ADH-2 

The  mos t  s ign i f ican t  th ree  b i t s  des igna ted  Line  Processor  
type  (ca l l  i t  Type)  

3  e f ined :  

(0)  Comple te  a lpha  l ine  processor  wi th  copy  p r in te r  
rece iver  for  casse t te  dr ive  

(2)  . i ae  Processor  wi th  Mouse ,  Keyse t ,  P r in te r  

(6)  Graphics  l ine  processor  wi th  Tekt ronix  4014 

(7)  Graphics  l ine  processor  wi th  Tekt ronix  4012 

For  Augment  1200 ' s ,  two types  a re  cur ren t ly  def ined:  

DTYPE=45B:  no  Scro l l  a ' indow capabi l i ty  

(v i r tua l ly  obsole te )  

DTYPE=46B:  Scro l l  Window pro tocol  suppor ted  

DTIY'  =  Dt ia  + 4GB.  

Dt im i s  a  charac te r i s t ic  de lay  t ime .  Line  processors  
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required  a  l ine  feed (LF)  to  oe  fo l lowed by (Dt im + 14 ) /F  pad 
characters*  For  the  Augment  1200/  Dt im i s  a lwayz zero .  In  
fac t ,  a  l ine  feed requires  no fo l lowing padding.  

P* indica tes  tne  Line  processor  receive  baud ra te :  

F* = F +  40 B 

waere  ?  = 9600/( receive  baud ra te)  

Thus  i  

300 buad:  F '=  1008/  F=32 decimal  

600 baud:  F '  = 60B/  F=16 

1200 baud:  F ' -  508/  F=8 

2400 baud:  F '  = 44**,  F=4 

4800 baud:  F '=  42B,  F=2 

9500 oaud:  F '=  418/  F=1 

Note :  Any addi t ions  to  DTVPE should  be  ass igned by TYMSHARE.  

Pr in ter  Request  for  St r ing 

34B/  47 B/  0EVC00E/  SE9NUM, CHARCNT *  

Resul t :  

Informs nain  computer  tha t  terminal  i s  ready to  receive  a  buffer  
o t  up to  charcnt  characters .  

OEVCQDS "?us t  h© the  same as  received from main  computer  in  a  
previous  "Jpen pr in ter"  command.  

SEQNUM normal ly  i s  in  sequence f rom the  las t  reques t  except :  

The te rminal  may rerequest  due to  receive  er ror  or  t imeout*  

The te rminal  may sk ip  up to  four  numbers  over  the  previous  
SEqNOM which addi t ional ly  impl ies  a  reques t  for  a l l  of  the  
skipped numbers  wi th  the  charcnt ,  

CHARCNT* = max charcnt  + 4QB 

Terminal  sends  charcnt=0 and SEQNUN = (seqnum of  "EOF" indica t ion)  
as  a  successful -complet ion-of-pr in t ing indicat ion to  the  main  
computer .  

See  "Wri te  Pr in ter  St r ing"  below.  

From Main Computer  to  the  Terminal  
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Padding 

Some of the commands to the terminal listed below may require 
significant time (.several character times) to complete. A 
Ji-charactsr inPut buffer relieves most timing restrictions/ but a 
command that can take more than 32 character tiroes (scroll window in 
Particular) or a combination of such commands could cause the buffer 
to overflow if followed immediately by data or more commands. 

The gadding requirements listed below with the commands are worst case 
values. By following each command with the specified number of 
Padding characters/ there should be no buffer overfow even if an 
arbitrarily large nuioer of such commands are sent in sequence. 

in actual practice/ only scroll window and clear screen require much 
attention. 

Padding characters should oe RUBOJIs (1778). The oaud rate factor (F) 
and display type are obtained by the applications program by sending 
an interrogate command. 

The following functions are sent by the applications program and 
performed by the terminal* AH codes/ except the escape (33B) should be 
Printing characters. 

Position cursor on display. 

Send(33B/ 409, X', ¥') 

see discussion above on "Coordinates". 

result: 

Positions cwp (current writing position) to specified location. 
Any unescorted characters will be written on the screen and the 
cwp jill advanced once after each character. Writing beyond 
the end of the line wraps back to the beginning of the same 
line. If the terminal was "Not positioned" before this command/ 
the previous cwp is stored (in ttypos) until the next "Resume 
TTtf" is received. 

Speciiy (siall) TTY simulation window 

Send( 333/ 4lB, TOP', BOTTOM') 

TOP' = y for top line of window 

BOTTO* ' = ¥' tor bottom line of window 

result: 

Invokes a TTY simulation window of specified size and location. 
This window will be used until a new one is specified or a reset 
is received. This does not change the position state. 

Reset 
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S e n d (  3 3 8 ,  5 1 B  )  

r e s u l t :  

s c r e e n  c l e a r e d  

T T Y  s i m u l a t i o n  w i n d o w  s s t  t o  f u l l  s c r e e n  

N o t  p o s i t i o n e d  

p a d d i n g :  

4 0 / F  

R e s u m e  T T Y  w i n d o w  c w p  ( N o t  P o s i t i o n e d )  

S e n d (  3 3 B ,  4 2 B  )  

r e s u l t :  

A n y  u n e s c o r t e d  c h a r a c t e r s  w i l l  g o  i n t o  t h e  T T Y  s i m u l a t i o n  w i n d o w  
c u r r e n t l y  d e f i n e d .  C w p  i s  r e s t o r e d  ( f r o m  t t y p o s )  i f  t h e  
t e r m i n a l  i s  l e a d i n g  t h e  " P o s i t i o n e d "  s t a t e .  

W r i t e  s t r i n g  o f  b l a n k s  

S e n d (  3 3 P ,  4 3 U f  N '  )  

N ' :  N  =  n u m b e r  o f  b l a n k s  t o  b e  w r i t t e n ,  

r e s u l t :  

T h e  s p e c i f i e d  n u m b e r  o f  b l a n k s  a r e  w r i t t e n  s t a r t i n g  a t  t h e  c w p .  
C w p  i s  l e f t  a t  t h e  c h a r a c t e r  p o s i t i o n  f o l l o w i n g  t h e  l a s t  b l a n k .  
A s s u m e s  t h e  c w p  h a s  b e e n  P o s i t i o n e d  a p p r o p r i a t e l y  b e f o r e h a n d .  

p a d d i n g :  

T h i s  c o m m a n d  m u s t  h a v e  ( N / 8 0 ) / F  p a d d i n g  c h a r a c t e r s  f o l l o w i n g  i t .  

h u g  s e l e c t i o n  

S e n d (  3 3 8 ,  4 6 8 ,  X ' ,  y  )  

r e s u l t :  

T h e  c h a r a c t e r  a t  ( X , Y )  l o c a t i o n  i s  s o m e h o w  b r o u g h t  t o  t h e  u s e r ' s  
a t t e n t i o n  ( r e v e r s e  v i d e o ) .  T h i s  c o m m a n d  i n c l u d e s  a  r e s u m e  T T Y  
( N o t  P o s i t i o n e d ) .  

P o p  b u g  s e l e c t i o n  ( u n u s e d  o n  1 2 0 0 )  

S e n d (  3 3 8 ,  4 7 8  )  

r e s u l t :  
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This function was used on iineorocessors, but not on the Augment 
1200. "he applications program must restore the character at 
the bugged position to remove the bug indication* 

Delete selected line 

Ssnd( 333, 44B ) 

result: 

The gwp determines a line to be removed from the screen. All 
following lines are moved up one line. A blank line is added at 
the bottom of the screen. 

naddmg: 

This command requires 1/F padding characters. 

Insert selected line 

Send( 338, 45B ) 

result t 

The line which the cwp is on, and all following lines, are moved 
down one line, me cwp is not moved, and hence is on a blank 
line. Lines above the cwp are not altered. The last line 
(before the execution of this command) is lost. 

Padding: 

This command requires 1/F padding characters. 

Clear screen 

5end( 338, 508 ) 

result: 

The entire screen is cleared. The cwp is not generally known. 
The TTY simulation window location and the bug selection stack 
are not altered. The tracking mode is not changed. 

padding: 

This command requires 28/F pad characters; 

interrogate 

Send( 333, 558 ) 

result: 

A response to the interrogate command is sent as a protocol 
string as descrioed above under ••Response to Interrogate 
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Command" ,  

Th i s  command  does  no t  ch an ge  t he  t r a ck ing  m o d e .  

Tu rn  o f f  co o r d in a t e  mode  

5e nd (  33B ,  60B  )  

r e su l t :  

Tu rns  o f f  t he  coo rd ina t e  mode  i n  t he  L ine  P roc e s so r .  Th i s  does  
no t  ch an g e  "Pos i t i oned"  mode .  

Tu rn  on  coo rd ina t e  mode  

S en d (  33B ,  61B  )  

r e s u l t :  

Tu rn s  on  t he  coo rd ina t e  mode  i n  t he  L ine  P roce s so r .  T h i s  does  
no t  change  "Pos i t i oned"  m o de .  

B eg in  s t andou t  mode  

i »end (  33B ,  5 t>8  )  

r e su l t :  

A l l  f o l l owing  t ex t  wr i t t en  on  t he  s c r een  w i l l  be  i n  r eve r s e  
v i d e o  a s  compared  t o  "no rma l "  t ex t .  D oes  no t  change  
"Pos i t i oned"  mode .  

End  s t andou t  n o d e  

Send (  33R ,  573  )  

r e su l t  i  

Subs e que n t  t ex t  wr i t t en  on  t he  s c r een  w i l l  be  i n  "no rma l "  mode .  
Does  no t  change  "Pos i t i oned "  mode .  

Sc ro l l  Window 

Send  (  338 ,  658 ,  L EFTx" ,  R IGHT* ' ,  T GP Y ' ,  BOXY' ,  H*  )  

( i n  t ne  cu r r an t  imp lemen ta t i on  on  t he  augmen t  1200 ,  t he  (unp r lmed)  
Pa r am e te r s  a r e  a l l  l im i t ed  t o  0 -255 ,  ou t  t h i s  i s  no t  a  l im i t a t i on  
o i  t he  p ro toco l )  

Sc ro l l s  a r b i t r a r y  r ec t angu l a r  w indow U p  o r  down  ABS( N)  l i n e s .  

N >  0 :  s c ro l l  up  

N l i n e s  l o s t  a t  t he  t op ,  N  b l ank  l i ne s  added  a t  t he  bo t t om.  

N <  o :  (12  h i t  2 ' s  complemen t )  s c ro t i  down  
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ABS(N)  l ines  los t  a t  the  bot tom# b lank:  l ines  added  a t  the  top .  

Negat ive  N a lways  requi res  the  ex tended  ( th ree-charac te r )  
p ro tocol .  

Padding:  

Every  charac te r  in  the  a rea  must  he  wr i t t en  in  te rmina l  memory .  
The  command i s  s l igh t ly  fas te r  for  b igger  N.  

The  padding  must  be  suf f ic ien t  to  g ive  about  1  msec  per  40  
charac te rs  in  the  window p lus  1  msec  per  3  l ines  in  the  window.  

Or ,  oaddlng=((NC/40)+(NL/3) ) /F  

Where  NC =  (TOPY-BOT¥+l)*(RlGHTX-LEFTX+1)  

And NL =  (TOPY-BOTy +  1 )  

Graphics# '  P r in te r#  and  Down- l ine  Loading  pro tocol  

Graphics  and  Pr in te r  <charac te rs>  pro tocol :  

In  the  fo l lowing  sec t ions#  <charac te rs>  re fe rs  to  the  some number  
(COUNT) o f  charac te rs  sen t  on  the  l ine  to  the  te rmina l  as  par t  of  a  
"Wri te  Graphics  Disp lay"  or  "*r i te  Pr in te r  S t r ing"  command.  177B 
( rubout - - l lne  padding  charac te r )  and  33B (escape)  cannot  be  
Inc luded  in  such  a  s t r ing .  The  fo l lowing  pro tocol  i s  used  to  
a f fec t  the i r  be ing  sen t  to  a  loca l  p r in te r  or  graphics  te rmina l .  

(258 ,  1D1B# N ' )  

sends  N rubouts  to  the  pr in te r  or  g raphics  por t .  This  
accounts  for  th ree  charac te rs  of  "COUNT"# though i t  genera l ly  
causes  soae  o ther  number  of  charac te rs  to  be  sen t  to  the  
pr in te r  or  g raphics  por t .  

(25B# 102B)  

sends  an  escape  to  the  pr in te r  or  g raphics  por t .  

(268 ,  - I )  where  7H i s  not  1018  or  1028:  

sends  CH to  the  p r in te r  or  g raphics  por t .  

In  par t icu la r#  (26B# 26B)  sends  268 .  

A genera l  cont ro l  charac te r  pro tocol  i s  proposed  as  fo l lows#  though 
i t  i sn ' t  implemented  ye t .  

(26B# 103B# CCHArf ' )  

sends  CCHAB to  the  pr in te r  or  graphics  por t#  where  CCHAR'  =  
CCHAR+4 0B.  
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Mrite graphics display 

Send( 33 h, 52B, UEV, COUNT*, <characters> ) 

Result: 

The JEV is normally 40b and is ignored by the terminal. 
Characters from the application program are written directly on 
the graphics display. Since character buffering is limited, the 
graphics display should be connected at a higher baud rate than 
the external processor line. 

COUNT' = CQONT*40B where COUNT <= BO. COUNT is the number of 
characters in Ccharacters>. 

Open Printer (or Open Oo^n-line Load) 

sendt 33B, 648, DEVCODE, MOOECODE ) 

Printer: normally )EVCGDE=40B 

Down-line Load; DEVCODE=14lB 

Augment 1200 down-line loading of terminal programs also uses 
"tfrite Printer String" and "Printer Request for String" 
protocols. <charact?rs> passed with "Write Printer String" 
are appropriate to produce "Down-line Load Format". 

MODES ODE is normally 408. 

If MODECODE .A 1 = 1 (e.g. MODECODE = 418), this is an attempt 
to reopen printing and terminal will resume printing trom its 
buffer and will make requests sequential to its last request. 

Write Printer String (or Down-line Load String) 

Send ( 33R, 638, CHKSUM2 *, CHKS'JMl', DEVCODE, SEQNUM, COUNT', 
<characters> ) 

checksum: (integer addition starting with DEVCODE): 

CHKSUM2 = (checksum low 4 bits) + 40B 

CHffSJMl = (checksum high 4 bits) + 408 

DEVCUDE: same code as passed with "Open Printer". 

SEQNUM; starts at 40B, runs sequentially to 1758, the starts over. 

COUNT* = (number of cnaracters in <characters>) • 40B. 

COUNT' = 408 (CQUNT=0) indicates EOF to the terminal. 

Terminal will re-request on checksum error or after non-receipt of 
requested string for about 25 seconds. (see "Printer Request for 
String" under Terminal to EP protocol) 
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Close  Pr in ta r  

Send  (  33B/  54B )  

This  command would  be  be t te r  descr ibed  as  "Abor t  Pr in t ing" .  I t  
i s  not  normal ly  used ,  as  may be  in fe r red  f rom the  descr ip t ion  of  
EOF ind ica t ion  u n der  "^ r i te  Pr in te r  S t r ing" .  The  Close  Pr in te r  
command causes  immedia tes  cessa t ion /  d i scard ing  any  conten ts  of  
the  p r in te r  suf fe r  in  the  te rmina l .  Pr in t ing  cannot  be  
" reopened"  a f te r  th i s  command ( i . e .  wi th  the  " reopen"  mode  o f  
the  "Open"  command) .  

Uown- t ine  Loading  

Genera l  

There  a re  two modes  to  send  te rmina l  programs down l ine .  One 
has  been  a l luded  to  above/  wi th  the  down- l ine  load  pro tocol  as  
the  da ta  par t  of  the  same pro tocol  as  used  for  the  p r in te r .  The  
o ther  uses  the  down- l ine  p ro tocol  by  i t se l f  as  a  s t r ic t ly  
main-computer - to- te rmina1  pro tocol /  whicn  i s  poss ib le  s ince  th i s  
pro tocol  has  the  same form and  does  no t  conf l ic t  wi th  the  
commands  descr ibed  thus  fa r .  The  on ly  change  nescessary  for  
us ing  i t  in  tne  pr in te r - l i i ce  mode  i s  to  conver t  each  escape  
(33B)  to  a  two-charac te r  (268/  102B)  sequence .  

Compar i son  of  the  two modes :  

T ie  p r in te r -pro tocol  mode  I s  usua l ly  pre fe r red  s ince  the  da ta  
i s  checksummed.  The  " ra«"  mode  i s  s l igh t ly  fas te r  s ince  the  
"escape"s  a re  sen t  as  s ing le  charac te rs ,  bu t  i t  requi res  
per fec t  t ransmiss ion  f rom the  main  computer  to  the  te rmina l .  
The  p r in te r -pro tocol ,  however ,  r equi res  qu i te  re l iab le  
t ransmiss ion  f rom te rmina l  to  main-computer ,  so  i t  of ten  
can ' t  be  used  on  ARPANET TI^s  wi th  smal l  input  buf fe rs .  

The  p ro tocol  i s  appropr ia te  for  an  e igh t -b i t  device  ( such  as  the  
8089)  where  addresses  a re  16  b i t s  or  l ess .  

uown- l ine  coad  Pro tocol  

Se t  Address  

Sand(  33B,  1008 ,  APO,  API ,  AP2,  AP3 )  

A 3  0 =  AO •  1U0B 

An = A1 f  1008  

AP2 =  A2 *  100B 

A a 3 =  A3 +  100B 

Ai  IN CO,  1781  
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ADDRESS = A3*1000QB + A2*400B + A1*20B + AO 

ADDRESS is a 16-bit quantity 

Sets the meaory address for a subsequent "Memory Data" 
command. 

Memory Data 

Send ( 33B/ 1018/ DP00, DP01, DP10, DP11, ... ) 

DJiO = JiO + 100b 

DPil = Oil + 100B 

Dij IN CO, 17B3 

Di = Di1*203 + DiO 

Di is the 8-bit data for the i-th memory location after 
"ADDRESS" set by "Set Address" command* 

Data is loaded into sequential memory locations until an "End 
Memory Data" is received. 

A pair of charcters is sent tor each location to be 
loaded. A "Set Memory" command is typically 66 characters 
long and thus sets 32 locations. 

End ternary Data 

Send ( 33B, 1023 ) 

Terminates "Memory Data" string. 

Application nates: 

Avoid writing text (or "string ol blanks") beyond the end of a line: 
the display currently wraps t0 the beginning ot the same line, but 
this feature isn't guaranteed. 

Avoid positioning the cursor to any x>Xmax or y>Ymax. 

NUTE: 

The terminal has a hardware reset button on it. After power up or a 
hardware reset, the following state prevails: 

The screen is clear, "Mot Positioned". 

The full screen TTY simulation is in affect. 

Cwp is at upper left corner of screen 

Coordinate mode is NOT in effect. 
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Hrmter is closed 

All TTY simulation windows currently work as follows: When cwp 
reaches the last line, "scrolling" occurs on each line feed. A CR 
moves the cwp to left margin, a effects a line break. Typing 
beyond the last character o* the line causes a line "wrap" - i.e. new 
text replaces the old line, starting from the left margin. The way to 
clear a small TTY window is to sena N line feeds into it, where N is 
the number of lines in the window. 

The Scroll inoow command may be used to clear arbitrary windows. 

in manipulating the display, the usual sequence from the applications 
program will be to position the cursor and perform some function, or 
write text, or both. It must end such a sequence with a "resume TTY" 
command. Any oroadcast messages, links, etc. that come down the line 
between *:he "position" and the "resume TTY" will go wherever the cwp 
happens to be. 

Normally, nroadcast messages and the like will go into the TTY 
simulation window since the terminal spends most of the time in the 
"not positioned" state. Of course, such messages are not preceded 
by a "Position" command. 

REENTER code in Augment will clear and repaint the entire screen 

A tracking mark (underline) on the screen tracks the mouse except 
while graphics tracking is in effect. 

Summaries 

Terminal to Main Computer 

CHAR SEQUENCE MEANING 

CHARACTER Normal Character 

Ascii values IB to 177B except! 

whan in coordinate mode! 

from keyboard, keyset, or mouse! 

2P (~B), 4B (~D), 3OB (~X), and 34B (BCESC) 

from mouse only! 

IB <~A), 33B (esc) 

34 46 MX' «!Y' TP 31 * F' interrogate Response 
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34 43 MB X' Y Sequence For Mouse Buttons 

34 45 XI' X2' Yl' Hi' 
(when grapiics tracking) 

Sequence For Mouse Buttons 

34 47 DY SQ CUT Request tor Printer String 

fcfhere 

All numbers are in octal 

Prime (') indicates 1 or 3-character parameter sequence as 
described In "Protocol Parameters". 

MS = current mouse button state *• 100 

X' = current x coordinate (+ 40 or 3-char sequence) 

V* = current y coordinate (+ 40, etc*) 

XI = to? 6 significant bits of x coordinate + 40 

X2 = least significant 6 oits of x coordinate + 40 

VI = to? 6 significant bits of y coordinate + 40 

Y2 = least significant 6 bits of y coordinate + 40 

MX' = maximum x coordinate (+• 40, etc.) 

MY' = maximum y coordinate (+ 40, etc.) 

TP = terminal type and version 

DT' = terminal delay time characteristic (+ 40, etc.) 

F' = 9600/(line receive baud rate) (+ 40, etc.) 

07 = printer device code 

SQ = sequence number 

CMT' = nax chars request (+ 40, etc.) 

Main Computer to Terminal 

COMMAND CODE PADDING 
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position 33B,^40B, X', y none 

TTY window 33B,1416, YT3P', YBOTTOM ' none 

resume tracking 33B,"428 none 

write blanks 33B,4438, H ' (N/80)/F 

dajete line 33B,|44B 1/F 

insert line 338,^458 1/F 

push dug 33R,^46B, X', Y* none 

clear screen 338,(50B 28/ F 

reset 33B, )51B 40/F 

graphics string 36R,*52B, DV, CNT', String see text 

close printer 33 B,^ 54B none 

interrogate 33 B,-558 none 

standout mode on 33B,•568 none 

standout mode off 33B, /57B none 

coordinate mode off 338,(5 60B none 

coordinate mode on 33B,i61B none 

open printer 33B, ?64B, ov, MODE none 

printer string 

438/ b?3, :kS2', CK31'/ D¥, SQ, CM?', <characters> 

none 

scroll window 

438, 653, LEFT*', RIG.iTX', TO Pr, BOTY *, W 

((NC/40>*(NL/3))/F 

MC = (RIGHTX-LEFTX+1)*(TOPY-BOT¥+l) 

NL = (T3PY-B0TY+1) 



OFFICE-2 
OFFICE-2 
OFFI CE-2 

OFFICE-2 
OFFICE-2 
OFFICE-2 

OFFICE-2 
OFFICE-2 
OFFICE-? 

OFFICE-? 
OFFICE-2 
OFFICE-2 

OFFICE-2 
OFFICE-2 
OFFICE-2 

OFFICE-2 
OFFICE-2 
OFFICE-2 

OFFICE-? OFi 
OFFICE-2 OF! 
OF F I C E - ?  OF! 

LEHTMAN 
LEHT'-AN 
LEHTMAN 

LEHTMAN 
LEHTMAN 
LEHTMAN 

LEHTMAN 
LEHTMAN 
LEHTMAN 

LEHTMAN 
LEHTMAN 
LEHTMAN 

$HGL$75166 
$HGL $75166 
$HGL$75166 

fHGL$75166 
SHGL $75166 
$HGL $75166 

$H6L$75166 
$HG L $75166 
$HGL $75166 

Monday, August 18, 1980 10:16:56-PDT 
Monday, August 18, 1980 10:16:56-PDT 
Monday, August 18, 1980 10:i6!56-PDT 

LEHTMAN 
LEHTMAN 
LEHTMAN 

LEHTMAN 
LEHTMAN 
LEHTMAN 

LEHTMAN 
LEHTMAN 
LEHTMAN 

LEHTMAN 
LEHTMAN 
LEHTMAN 

$HGL$75166 
$HGL$75166 
$HGL $7 5166 

$ HOL $ 75166 
$HGL$75166 
$HC- L $75166 

$HGL$75166 
$HGL$75166 
$HGL$75166 

$H 
$H 
$ H 

Monday, August IP, 1980 10:lSr56-PDT 
Monday, August 18, 1980 10:16J56-PDT 
Monday, August 18, 1960 10:16:56-PDT 

M o 
MO 
Mo 
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C o m m e n t s  o n  p r o o o s e d  i d e n t  s y s t e m  d e s i g n  

R e s p o n d s  t o  0 9 4 - 7 6 * >  



C o m m e n t s  o n  p r o p o s e d  i d e n t  s y s t e m  d e s i g n  
T H O M  1 1 - A u g - 8 0  1 6 : 0 5  7 5 1 6 6  

^ p F o l  l o w i n g  i s  a  s h o r t  c o l l e c t i o n  o f  c o m m e n t s  o n  0 1  A * s  a n d  G T K # s  
< 4 9  4 7 6  »  >  - -  D r a f t  o f  N e w  I  d e n t  s y s t e m  D e s i g n .  T h e  c o m m e n t s  a r e  l i s t e d  
i n  a p p r o x i m a t e l y  t h e  s a m e  o r d e r  a s  t h e  t h i n g s  t h e y  r e f e r  t o  a r e  
l i s t e d  i n  t h e  j o u r n a l  d o c u m e n t .  1  

O n e  c u e s t i o n  I  h a d  a  n u m b e r  o f  t i m e s  w h i l e  r e a d i n g  t h r o u g h  t h e  
d o c u m e n t  i s :  I f  m u l t i p l e  i d e  n t  s y s t e m s  a r e  t c  b e  s u p p o r t e d *  w h o  w i l l  
k e e o  t r a c k  o f  a l l  t h e  n a m e s  ( o f  i d e n t  s y s t e m s ) *  o r  d o e s  a n y o n e  r e a l l y  
n e e d  t o ?  O b v i o u s l y *  s o m e  r e l a t e d  s y s t e m s  w i l t  n e e d  t o  k n o w  a b c u t  
e a c h  e t h e r *  b u t  w h a t  w i l l  b e  t h e  p o l i c y  f o r  i o e n t  s y s t e m s  o n  h o s t s  
n o t  c o n n e c t e c  t o  a n y  n e t w o r k s ?  S h a l l  w e  r e q u i r e  a l l  c r e a t o r s  o f  n e w  
I d e n t  s y s t e m s  t o  a p p l y  t o  u s  f o r  a  " b l e s s e d "  n a m e  a n d  n u m b e r ?  I t  
s e e m s  t o  m e  t h a t  t h i s  i s  e s s e n t i a l *  i f  w e  r e a l l y  w a n t  t o  b e  a b l e  t o  
f i g u r e  o u t  e x a c t l y  w h o  e v e r y  i d e n t  i s .  I f  w e  k e e p  t h i s  i n f o r m a t i o n *  
w h e r e  a n d  h o w  i s  i t  k e p t ?  2  

A n o t h e r  s o m e w h a t  r e l a t e d  q u e s t i o n  i s  t h i s :  A r e  a n y  o f  o u r  u s e r s  o u t  
t h e r e  g o i n g  t o  h a v e  a c c e s s  t o  t h e  s o u r c e  c o d e ?  W h a t  i f  t h e y  c h a n g e  
t h e  c o d e  i n  t h e i r  i d e n t  s y s t e m s ?  D o  w e  w a n t  t o  s p e c i f y  t h e  v a r i o u s  
p r o t o c o l s  f o r  i n t e r r o g a t i o n  o f  o t h e r  i d e n t  s y s t e m s  a t  l e a s t ?  3  

D o  w e  w a n t  t o  s p e c i f y  e x a c t l y  w h a t  i n f o r m a t i o n  i s  t o  b e  a s s o c i a t e d  
w i t h  e a c h  i d e n t ?  N a m e *  h a r d - c o p y  a d d r e s s *  o n - l i n e  a d d r e s s *  . . .  *  
w h a t  e l s e ?  - f i l l  t h e r e  b e  a  f a c i l i t y  f o r  a d d i n g  n e w  t y p e s  o f  
i n f o r m a t i o n  l a t e r *  s h o u l d  i t  b e c o m e  i m p o r t a n t ?  W e  m i g h t  n o w  w a n t  t o  

^ p i  i s t  s o m e t h i n g  a b o u t  n e t w o r k  a c c e s s  p r i v i l e g e s *  f o r  e x a m p l e .  4  

O n  m a k i n g  c n a n g a s  t o  t h e  i d e n t  d a t a b a s e *  I  a s s u m e  t h a t  a l t  c h a n g e s  
a r e  m a d e  o n  a  s i n g l e  m a s t e r  h o s t *  a n d  t h e n  t h e  f i l e s  a r e  
a u t o m a t i c a l l y  t r a n s f e r r e d  t c  t h e  o t h e r  h o s t s  f o r  t h e  i d e n t  s y s t e m .  
I s  t h a t  r i g h t ?  H o w  m a n y  f i l e s  w i l l  n e e d  t o  b e  t r a n s f e r r e c ?  H o w  l o n g  
w i l l  i t  t a k e *  e s p e c i a l l y  e v e r  t y m n e t 7  W h a t  k i n d  o f  p r o t e c t i o n  w i l l  
t h e r e  b e  t o  k e e p  p e o p l e  o u t  o f  t h e  i c e n t  s y s t e m  w h e n  o n l y  h a l t  o f  t h e  
n e w  f i l e s  a r e  a c r o s s ?  A l l  o f  t h e s e  t h i n g s  c a n  b e  s o l v e d *  o u t  s o m e  
m a y  b e  m e s s y .  5  

C o n c e r n i n g  i d e n t  s y s t e m  p r o t e c t i o n s *  " i s  t h e  p r i v a c y  o n  i n d i v i d u a l  
i d e n t s *  o r  o n  w h o l e  i d e n t  s y s t e m s ?  W i l l  e v e r y  i d e n t  s y s t e m  
a u t o m a t i c a l l y  h a v e  a  p u b l i c  " i n "  b o x ?  I t  s e e m s  t o  m e  t h a t  i t  w o u l d  
b e  e a s i e r  t o  a l w a y s  a l l o w  o n e  t o  s e n d  m a i l  t o  a n y  i d e n t  i f  i t  i s  
k n o w n .  T h e  i d e n t  d a t a b a s e  m a y  b e  s e c r e t *  b u t  i f  I  k n o w  t h e  n a m e  
X Y Z 3 S E C R E T *  1  s h o u l d  b e  a b l e  t o  m a i l  a  m e s s a g e  t o  h i m  - -  s o r t  o f  l i k e  
t h e  U S  m a i l  s y s t e m .  e  s h o u l d  c e r t a i n l y  m a k e  i t  p  o  s  s  ;  b  I  e  t o  r e s t r i c t  
w h o  h a s  t h e  r i g h t  t c  s e n d  m a i l  t o  b e  r e c o r d e d  i n  a  o a r t i c u l a r  
j o u r n a l *  b u t  m a y b e  I *  a s  a  m e m b e r  o f  i o e n t  s y s t e m  A *  s h o u l d  b e  a b l e  
t o  s e n d  a  m e s s a g e  t o  X Y Z  a t  E *  h a v i n g  t h e  m e s s a g e  r e c o r d e d  o n l y  i n  m y  
j o u r n a l *  w i t h  a  c i t a t i o n  ( a n d  u n r e c o r d e d  c o p y )  s e n t  t o  X Y Z .  6  

W h a t  i s  t h e  r e l a t i o n  b e t w e e n  i d e n t  s y s t e m s  a n d  j o u r n a l s ?  O n e  i d e n t  
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^ ^ s y s t e m  p e r  j o u r n a l *  o r  w h a t ?  I  d i d  n o t  s e e  a n y  d i s c u s s i o n  o f  t h a t  i n  
t h e  d e s i g n  d o c u m e n t .  

H o w  d i f f i c u l t  i s  i t  g o i n g  t o  o e  t o  a d d  t h e  i n f o r m a t i o n  a b o u t  t h e  
i d e n t  s y s t e m  i n v o l v e d  t o  t h e  s t a t e m e n t  s i g n a t u r e  i n f o r m a t i o n ?  A r e  w e  
g o i n g  t o  a d d  a  n e w  p r o p e r t y  t o  e a c h  s t a t e m e n t  i n  t h e  s o u p e d - u p  
A U G M E N T ?  I  d o u b t  t h a t  t h e r e  i s  r o o m  f o r  m o r e  i n f o r m a t i o n  i n  t h e  
p r e s e n t  s t a t e m e n t  s i g n a t u r e .  

W h a t  i s  m e a n t  b y  i d e n t  s y s t e m s  b e i n g  p o t e n t i a l l y  a s  l a r g e  a s  
r e a s o n a b l y  p o s s i b l e ?  D o e s  t h i s  m e a n  1 0 0 0 0 *  2 f  0  0  0  o r  1 0 0 0 0 0 ?  2 5 0 0 0  
m i g h t  b e  a  g o o d  s i z e  w h i c h  w o u l d  a l l o w  a b o u t  1 0  w o r d s  p e r  e n t r y  i n  
t h e  i n d e x  f i l e s .  I  l o o k e d  i n  t h e  A R P A  d i r e c t o r y  a n d  t h e r e  w e r e  a b o u t  
3 0 0 0  n a m e s .  I n  t h e  o l d  N L S  i d e n t  f i l e  b e f o r e  I  c u l l e d  o u t  t h e  
" e x p i r e d "  i d e n t s *  t h e r e  w e r e  a b o u t  2 5 0 0 .  P i  a y  h e  1  0 0 0 0  w o u l d  b e  p l e n t y  
- -  s u r e l y  e n o u g h  i f  w e  o n l y  c o n s i d e r  a c t i v e  i c e n t s .  

I  h a v e  a  n u m b e r  o f  q u e s t i o n s  a b o u t  t h e  a c t u a l  s t r u c t u r e s  o f  t h e  
i d e n t s .  E x a c t l y  w h a t  i s  t h e  d i f f e r e n c e  b e t w e e n  a  G r o u p  a n d  a n  
O r g a n i z a t i o n ?  W i l l  g r o u p s  b e  a l l o w e d  t o  b e  m e m b e r s  o f  g r o u p s *  o f  
o r g a n i z a t i o n s ?  H o w  a b o u t  v i c e - v e r s a ?  H o w  d e e p l y  c a n  t h i s  b e  n e s t e d ?  
I f  w e  a l l o w  n e s t i n g *  h o w  d c  w e  p r e v e n t  c i r c u l a r  d e f i n i t i o n s *  o r  d o  w e  
w a n t  t o ?  D e l e t i o n  o f  g r o u o  i d e n t s  c a n  b e  v e r y  m e s s y  w h e n  t h i n g s  a r e  
m e m b e r s  o f  o t h e r  t h i n a s *  a n d  w e  D e l e t e  s o m e t h i n g  o u t  o f  t h e  m i d d l e  o f  
s u c h  a  c h a i n .  W i l l  i t  b e  p o s s i b l e  t o  d e f i n e  •  r o u p  i d e n t s  w h i c h  

•
c o n s i s t  o f  m e m b e r s  o f  d i f f e r e n t  i d e n t  s y s t e m s ?  I f  n o t *  w e  m i s s  o u t  
o n  s o m e  i n t e r e s t i n g  p o s s i b i l i t i e s ,  b u t  i f  s o .  c i r c u l a r i t y  c h e c k s  
w o u l o  t a k e  p r a c t i c a l l y  f o r e v e r .  

H o w  o f t e n  w i l l  t h e  v a r i o u s  h a s h e d  q u i c k  l o o k  u p  f i l e s  b e  u p d a t e d ?  
W i t h  e a c h  i d e n t  i n s e r t i o n ?  W i l l  t h e  w h o l e  t h i n g s  b e  r e g e n e r a t e d *  o r  
w i l l  t h e y  b e  e d i t e d  b y  a n  a p p r o p r i a t e  p r o g r a m .  W i t h  a l l  t h e s e  i n d e x  
f i l e s  t o  u p d a t e *  i t  s e e m s  t o  m e  t h a t  t h e  p r o c e s s  o f  a d d i n g  a n  i d e r f  
c o u l d  b e  m u c h  s l o w e r  t h a n  i t  i s  n o w .  W i t h  a l l  o f  t h e  s e p a r a t e  l o o k u p  
f i l e s *  w e  m u s t  p r o v i d e  a  m e c h a n i s m  f o r  r e g e n e r a t i n g  a l l  o f  t h e m  a t  
o n c e  f r o m  t h e  s o u r c e  f i l e  i n  c a s e  t h e y  g e t  c l o b b e r e d .  

H o w  d o  w e  k e e p  t h e  s o u r c e  f i l e  f r o m  g e t t i n g  c l o b b e r e d ?  S ' e  h a d  b e t t e r  
h a v e  s o m e  g o o d  v e r i f y  c o m m a n d  t h a t  w i l l  s p o t  t r o u b l e  e a r l y .  

I  d i d n * t  u n d e r s t a n d  e x a c t l y  w h a t  t h e  s o u r c e  f i l e  w a s .  I s  i t  j u s t  a n  
A U G M E N T  e d i t a b l e  f i l e *  o r  w i l l  i t  b e  e c i t a b l e  o n l y  v i a  t h e  i d e n t  
s u b s y s t e m ?  I  t h i n k  t h a t  t h e r e  h a d  b e t t e r  b e  s o m e  w a y  t o  e d i t  i t  v i a  
A U G M E N T  ( m a y b e  o n l y  b y  s o m e o n e  w i t h  s p e c i a l  c a p a b i l i t i e s ) *  b e c a u s e  n o  
m a t t e r  h e w  c a r e f u l  w e  a r e .  s o m e t h i n g  i s  b o u n d  t o  g o  w r o n g  w i t h  i t .  I  
r e a d  s o m e  t h i n g s  a b o u t  i n f o r m a t i o n  b e i n g  s t o r e d  i n  p r o p e r t i e s  o f  
s t a t e m e n t s  - -  w a s  t h i s  t h e  p l a n n e d  s o u r c e  f i l e  o r  w h a t ?  

I  f  t h e  i d e n t  s y s t e m  i s  g o i n g  t o  g e t  l a r g e  e  n c u c  h  t o  r e q u i r e  m o r e  t h a n  
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| o n e  f i l e  t o  c o n t a i n  . 1 1  o f  t h e  s o u r c e  i n f o r m a t i o n *  h o w  w i l l  t h e  
i n f o r m a t i o n  o e  d i v i d e d  a m o n g  t h e  v a r i o u s  p a r t i a l  f i l e s ?  I t  w o u l d  
p r o b a b l y  b e  c o n v e n i e n t  t o  h a v e  t h e m  s o r t e d  i n  s o m e  w a y *  w i t h  A - L  i n  
f i l e  o n e  a n d  M - Z  i n  f i l e  t w o  o r  s o m e t h i n g  l i k e  t h a t *  T h i s  w o u l d  m a k e  
t h e  i d e n t  f i l e s  u s e f u l  f o r  g e n e r a t i n g  s u c h  t h i n g s  a s  m a i l i n g  l i s t s  
a n d  o n - l i n e  d i r e c t o r i e s  a  l a  J A K E .  I f  t h e  f i l e s  a r e  s o r t e d  t h i s  w a y .  
h o w e v e r *  c r o s s - f i l e  s o r t i n g  m a y  p r o v e  t c  b e  a  p r e ;  I  e  r  t o  d o  
e f f i c i e n t l y .  1 4  

H e w  h a r d  w i l l  i t  b e  t o  a d d  a  n e w  i d e n t  s y s t e m ?  
l i k e  t h i s ?  

• ' h o  w i l l  d o  t h i n g s  
1 5  

t l  I  t o  

O  
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P a g e  1  

1  INTRODUCTION 

1 . 1  T h e  S y s t e m  vyv  

T h e  b r a i n  o f  t h e  S y s t e m  X X V  i s  a  P o o n l y  c o m p u t e r  a n d  i t s  m e m o r y .  
A s s o c i a t e d  w i t h  t h i s  a r e  t h r e e  d i s k  d r i v e s *  w h i c h  s t o r e  a n d  
r e t r i e v e  i n f o r m a t i o n  o n  t h e  d i s k s *  a n d  a  t a p e  d r i v e  f o r  r e a d i n g  
i n f o r m a t i o n  i n t o  t h e  s y s t e m  f r o m  t a p e .  T r i  a d d i t i o n *  t h e  s y s t e m  
i s  c o n n e c t e d  t o  o n e  o r  m o r e  n e t w o r k s  w h i c h  a l l o w  i t  t o  
c o m m u n i c a t e  w i t h  u s e r s  a n d  o t h e r  c o m p u t e r s .  T h e s e  v a r i o u s  D a r t s  
w h i c h  m a k e  u p  a  S y s t e m  X X V  a r e  r u n  b y  a  m o n i t o r  ( o r  o p e r a t i n g  
s y s t e m )  c a l l e d  " A U G U S T " .  A U G U S T  t a l k s  t o  t h e  n e t w o r k *  m a k e s  
s u r e  t h a t  a l l  t h e  p a r t s  o f  t h e  s y s t e m  a r e  w o r k i n g  p r o p e r l y  a n d  
i n  h a r m o n y *  a n d  o v e r s e e s  u s e r s *  i n t e r a c t i o n  w i t h  t h e  p r o g r a m s  
r u n  b y  t h e  s y s t e m .  A U G U S T  a l s o  c o m m u n i c a t e s  d i r e c t l y  w i t h  
S y s t e m  X X V  u s e r s  t h r o u g h  a  p r o g r a m  c a t t e d  " E X £ C "  a n d  c a r r i e s  o u t  
m a n y  u s e r  c o m m a n d s .  

1 . 2  P u r p o s e  a n d  S t r u c t u r e  o f  t h e  M a n u a l  

T h i s  m a n u a l  p r o v i d e s  t h e  i n f o r m a t i o n  n e c e s s a r y  t o  b r i n g  u p  a  
S y s t e m  X X V  t h a t  h a s  c r a s h e d .  I t  i s  d i v i d e d  i n t o  s e v e r a l  m a j o r  
s e c t i o n s *  e a c h  o f  w h i c h  c o v e r s  a  d i f f e r e n t  s i t u a t i o n  y o u  m i g h t  
e n  c o u n t e r  a f t e r  a  s y s t e m  c r a s h .  T h e i r  o r d e r  i s  t h e  s a m e  a s  t h e  
s e r i e s  o f  q u e s t i o n s  y o u  m i g h t  a s k  y o u r s e l f  w h e n  f a c e d  w i t h  a  
s y s t e m  t h a t  i s  n o t  o p e r a t i n g  c o r r e c t l y .  W e  h o p e  t h a t  r e a d i n g  
t h r o u g h  t h e  s e c t i o n s  i n  o r d e r  w i l l  e n a b l e  y o u  t o  s t e p  t h r o u g h  
t h e  p r o c e s s  o f  d e t e r m i n i n g  w h a t  i s  w r o n g  w i t h  a  s y s t e m *  d e c i d i n g  
h o w  t o  b r i n g  i t  u p *  a n d  f i n a l l y  a c t u a l l y  d o i n g  t h e  r e c o v e r y  
p r o c e d u r e  y o u  h a v e  d e c i d e d  o n .  B e c a u s e  t h e  m a n u a l  i s  a r r a n g e d  
i n  t h i s  w o r k i n g  o r d e r *  i t s  f i r s t  s e v e r a l  s e c t i o n s  d e a l  w i t h  
e r r o r  c o n d i t i o n s  a n d  h u n g  s y s t e m s .  O n  I y  a f t e r  t h e s e  p r o b l e m s  
a r e  d e a l t  w i t h  c a n  w e  t u r n  i n  s e c t i o n  5  t o  w h a t  t o  d o  i f  t h e  
s y s t e m  h a s  c r a s h e d .  ' h i s  s e c t i o n  d i s c u s s e s  r e c o v e r y  p r o c e d u r e s  
i n  g e n e r a l *  t h e  v a r i o u s  t y p e s  o f  r e c o v e r y  a v a i l a b l e  o n  t h e  
S y s t e m  V X V *  a n d  w h e n  t o  u s e  e a c h  o f  t h e m .  S e c t i o n  5  i s  v e r y  
i m p o r t a n t *  d o  n o t  s k i o  i t .  

W h e r e  a p p l i c a b l e  a n d  h e l p f u l *  e a c h  l a r g e  s e c t i o n  o f  t h i s  m a n u a l  
i s  d i v i d e d  i n t o  f o u r  p a r t s :  

I n t r o d u c t i o n .  A  q u i c k  l o o k  a t  t h e  c u r r e n t  s e c t i o n .  T h i s  
w i l l  t e l l  y o u  s u c h  t h i n g s  a s  w h a t  t h e  s e c t i o n  i s  a b o u t *  h o w  
t h e  i n f o r m a t i o n  i s  o r g a n i z e d *  a n d  w h e r e  t o  g o  i f  i t  i s  n o t  
w h a t  y o u  n e e d .  

S u m m a r y .  * n  o u t l i n e  t h a t  b r i e f l y  p r e s e n t s  e x a c t l y  w h a t  y o u  
n e e d  t o  k n o w  o r  d o .  T h i s  i s  m e a n t  t o  b e  u s e d  a s  a  w o r k i n g  
d o c u m e n t  o r  f o r  q u i c k  r e f e r e n c e *  n o  e x p l a n a t i o n  i s  i n c l u d e d .  

D i s c u s s i o n .  A  d e t a i l e d  e x p l a n a t i o n  o f  t h e  i n f o r m a t i o n  a n d  
p r o c e d u r e s  o u t l i n e d  i n  t h e  S u m m a r y .  



I n t  r o d u c t i o n  P a g e  2  

E r r o r s  a n d  R e c o v e r i e s #  A  L i s t  o f  c o m m o n  p r o b t e m s  a n d  
s u g g e s t e d  s o l u t i o n s .  

1 . 3  C o n v e n t i o n s  o f  t h e  M a n u a l  

T h i s  m a n u a l  h a s  a s e t  o f  c o n v e n t i o n s  t h a t  w i l l  m a k e  i t *  w e  h o p e *  
c l e a r  a n d  e a s y  t o  r e a d .  

P r o g r a m  n a m e s  a l w a y s  a p p e a r  i n  c a p i t a l  l e t t e r s *  f o r  e x a m p l e *  
C H E C K D I S K .  

S p e c i a l  k e y s  o n  t h e  t e r m i n a l  a r e  i n d i c a t e d  b y  t h e  a b b r e v i a t i o n s !  

< S P >  f o r  s p a c e  

< C R >  f o r  c a r r i a g e  r e t u r n  

< E S C >  f o r  a l t m o d e  o r  e s c a p e  

< L F >  f o r  l i n e  f e e d  

C o n t r o l  c h a r a c t e r s  a r e  i n d i c a t e d  w i t h  t h e  n o t a t i o n  " C T R L "  a n d  
s u r r o u n d e d  b y  a n g l e  b r a c k e t s *  f o r  e x a m p l e *  < C T R L - X > .  T o  t y p e  a  
c o n t r o l  c h a r a c t e r *  h o l d  d o w n  t h e  C T R L  k e y  w h i l e  t y p i n g  t h e  
L e t t e r .  T o  t y p e  < C T R L - X > *  f o r  i n s t a n c e *  y o u  w o u l o  h o  I d  d o w n  t h e  
c o n t r o l  k e y  a n d  a t  t h e  s a m e  t i m e  t y p e  a n  X  ( i n  u p p e r c a s e  o r  
l o w e r c a s e ) .  

T h e  m a n u a l  w i l l  r e f e r  t o  s w i t c h e s  o n  t h e  c o n t r o l  p a n e l  b y  
f u n c t i o n  i n  c a p i t a l  l e t t e r s .  W h e n  y o u  l o o k  a t  t h e  c o n t r o l  
p a n e l *  y o u  w i l l  s e e  t h a t  t h e  s w i t c h e s  a r e  i n  r o w s  a n d  t h a t  
d i f f e r e n t  r o w s  o f  s w i t c h e s  a r e  l a b e l e d  b y  w h a t  t h e y  c o n t r o l ?  f o r  
e x a m p l e *  t h e r e  i s  a  r o w  o f  s w i t c h e s  L a b e l e d  " m i c r o  p r o c e s s o r " .  
I n s i d e  t h e s e  r o w s  o f  s w i t c h e s *  i n d i v i d u a l  s w i t c h e s  a r e  n a m e d  b y  
w h a t  t h e y  d o ?  f o r  i n s t a n c e *  i n  t h e  r o w  o f  s w i t c h e s  l a b e l e d  
" m i c r o  p r o c e s s o r " *  t h e r e  i s  a  s w i t c h  n a m e d  " s t o p " .  T h i s  s w i t c h *  
w h i c h  i s  u s e d  t o  s t o p  t h e  m i c r o p r o c e s s o r *  i s  c a l l e d  M I C R O  
P R O C E S S O R  S T O P .  

Y o u  p u t  c o n t r o l  p a n e l  s w i t c h e s  " o n "  b y  p u s h i n g  t h e m  u p *  a n d  y o u  
p u t  t h e m  " o f f "  b y  p u s h i n g  t h e m  d o w n .  S o m e  s w i t c h e s  a r e  
m o m e n t a r y *  w h i c h  m e a n s  t h a t  a f t e r  y o u  p u t  t h e m  o n  ( u p  >  *  t h e y  
w i l l  r e t u r n  t o  t h e  o f f  ( d o w n )  p o s i t i o n  w h e n  y o u  r e l e a s e  t h e m *  
I f  y o u  r e a d  " P u t  M I C R O  P R O C E S S O R  STOP o n " *  t h i s  m e a n s  p u s h  UP 
t h e  s w i t c h  l a b e l e d  " s t o p "  i n  t h e  r o w  o f  s w i t c h e s  l a b e l e d  " m i c r o  
p r o c e s s o r " .  

C o m m a n d s  a p p e a r  i n  t w o  w a y s .  W h e n  t h e  c o m m a n d  i s  d i s c u s s e d  i n  
t h e  t e x t *  t h e  f i r s t  l e t t e r  o f  t h e  c o m m a n d  i s  c a p i t a l i z e d  a n d  
t h e r e  a r e  n o  q u o t a t i o n  m a r k s .  W h e n *  o n  t h e  o t h e r  h a n d *  y o u  a r e  
d i r e c t e d  t o  e n t e r  a  s p e c i f i c  c o m m a n d *  f o r  e x a m p l e  i n  t h e  S u m m a r y  
o f  a  s e c t i o n *  t h e  c o m m a n d  a n d  i t s  a r g u m e n t ( s )  a r e  l o w e r c a s e  a n d  
e n c l o s e d  i n  Q u o t a t i o n  m a r k s .  I n  t h i s  c a s e *  t y p e  e x a c t l y  w h a t  
y o u  s e e *  e x c l u d i n g *  o f  c o u r s e *  t h e  q u o t a t i o n  m a r k s *  I f  t h e  
o p e r a t o r ' s  t e r m i n a l  i s  u p p e r c a s e  o n l y *  y o u  m a y  t y p e  t h e  c o m m a n d s  
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2  E R R O R  C O N D I T I O N S  —  H O W  T O  I D E N T I F Y  T H E N  

2 . 1  I n t r o d u c t i o n  

W h e n  y o u  a r e  f a c e d  w i t h  a  s y s t e m  e x p e r i e n c i n g  s o m e  o r o b l e r a *  t h e  
f i r s t  t h i n g  y o u  n e e d  t o  d o  i s  d e t e r m i n e  w h a t  t h i s  p r o b l e m  m a y  
b e .  T h e r e  a r e  t h r e e  i m p o r t a n t  a i d s  i n  t h i s  p r o c e s s :  e r r o r  
f e s s a g e s t  B U G H L T  n u m b e r s *  a n d  e r r o r  l i a h t s .  A l w a y s  r e a d  a n d  
r e c o r d  t h e  e r r o r  m e s s a g e s *  R U G H L T  n u m b e r s *  a n d  e r r o r  l i g h t s  
b e f o r e  y o u  a t t e m p t  t o  b r i n g  t h e  s y s t e m  u p .  

2 . 2  E r r o r  M e s s a g e s  a n d  B U G H L T  N u m b e r s  

W h e n  t h e  s y s t e m  c r a s h e s *  i t  u s u a l l y  p r o v i d e s  a n  e r r o r  m e s s a g e  o n  
t h e  o p e r a t o r ' s  t e r m i n a l  s p e c i f y i n g  w h a t  c a u s e d  t h e  c r a s h .  T h i s  
i s  f o l l o w e d  b y  a  B U G H L T  n u m b e r .  A l w a y s  r e a d  a n d  r e c o r d  e r r o r  
m e s s a g e s  a n d  P U G H L T  n u m b e r s  w h e n  y o u  h a v e  a  s y s t e m  t h a t  i s  d o w n .  
A  l i s t  o f  t h e  v a r i o u s  B U G H L T  n u m b e r s  a n d  w h a t  t h e y  m e a n  c o m e s  
w i t h  t h i s  m a n a u l .  

T h e  s y s t e m  m a y  b e  s e t  s o  t h a t  i t  d o e s  n o t  p r i n t  t h e  B U G H L T  
n u m b e r *  b u t  o n l y  p r i n t s  t h e  w o r d  " B U G H L T "  f o l l o w e d  b y  t h e  
l o c a t i o n  o f  t h e  B U G H L T .  W h e n  t h i s  h a p p e n s *  t y p e  t o  f o r c e  
t h e  s y s t e m  t o  p r i n t  t h e  n u m b e r .  T h e  B U G H L T  n u m b e r  w i l l  b e  t h e  
s e c o n d *  o r  r i g h t *  h a l f  o f  t h e  n u m b e r  p r i n t e d .  

2 . 3  f " r r o r  L i g h t s  

W h e n  t h e  s y s t e m  i s  f u n c t i o n i n g  n o r m a l l y *  c e r t a i n  l i g h t s  o n  t h e  
c o n t r o l  p a n e l  a r e  o n *  o t h e r s  o f f .  W h e n  t h e  s y s t e m  c r a s h e s *  
t h e s e  t i g h t s  c h a n g e .  L i g h t s  t h a t  i n d i c a t e  t h e  s y s t e m  i s  
f u n c t i o n i n g  c o r r e c t l y  a r e  r e p l a c e d  b y  e r r o r  l i g h t s *  t i g h t s  
i n d i c a t i n g  s o m e  e r r o r  h a s  o c c u r r e d .  T h i s  s e c t i o n  w i l l  h e l o  y o u  
t e l l  t h e  d i f f e r e n c e  b e t w e e n  l i g h t s  l i t  d u r i n g  n o r m a l  o p e r a t i o n  
a n d  e r r o r  l i g h t s .  

N o r m a l  L i g h t s  

W h e n  t h e  s y s t e m  i s  o p e r a t i n g  n o r m a l l y *  a  p a t t e r n  
c o n s i s t i n g  o f  f o u r  l i g h t s  w i l l  b e  c y c l i n g  a m o n g  t h e  
a d d r e s s  l i g h t s  o n  t h e  c o n t r o l  p a n e l .  U n l e s s  t h e  s y s t e m  i s  
v e r y  h e a v i l y  l o a d e d *  t h e s e  l i g h t s  s h o u l d  b e  m o v i n g .  I f  
t h e y  d o  n o t  m o v e  f o r  a  r e a s o n a b l e  p e r i o d  o f  t i m e *  t h e  
s y s t e m  i s  p r o b a b l y  h u n g  o r  d o w n .  

E r r o r  L i g h t s  

T h e  f o l l o w i n g  l i g h t s  o n  t h e  c o n t r o l  p a n e l  a r e  l i t  s t e a d i l y  
o n l y  w h e n  a n  e r r o r  h a s  o c c u r r e d  a n d  t h e  s y s t e m  h a s  c r a s h e d  
o r  w i l l  c r a s h .  

M E N  F A R  E R R  l i g h t  i n d i c a t e s  a  m e m o r y  p a r i t y  e r r o r .  
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* * I  P A R  E R R  L i g h t  i n d i c a t e s  a  m i c r o c o d e  p a r i t y  e r r o r .  

D R 0 G  H  A L r  l i n h t  i n d i c a t e s  t h a t  t h e  c o m p u t e r  h a s  
e n c o u n t e r e d  a  h a l t  i n s t r u c t i o n  i n  A U G U S T t  t h e  o p e r a t i n g  
s y s t e m .  S y s t e m s  p r o g r a m m e r s  o c c a s i o n a l l y  i n s t a l l  h a l t  
i n s t r u c t i o n s  i n  a U G U S T  t o  h e l p  t h e m  t r a c e  p r o b l e m s .  
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3  I S  T H r  S Y S T E M  H U M S  O R  H A S  I T  C R A S H E D ?  

B e f o r e  y o u  c a n  d e a l  w i t h  a  s y s t e m  t h a t  i s  n o t  o p e r a t i n g  c o r r e c t l y *  
y o u  m u s t  d e t e r m i n e  w h e t h e r  i t  i s  h u n g  o r  h a s  c r a s h e d *  L e a r n i n g  t o  
r e c o g n i z e  a  h u n g  s y s t e m  i s  a  m a t t e r  o f  p r a c t i c e *  T h e r e  i s  n o  o n e  
s u r e  t e s t  t h a t  w i l l  d e t e r m i n e  i f  a  s y s t e m  i s  h u n g *  b u t  h u n g  s y s t e m s  
d o  h a v e  t h e  f o l l o w i n g  c o m m o n  s y m p t o m s .  

1 )  L i g h t s  o n  t h e  c o n t r o l  p a n e l  a p p e a r  s t a t i c  o r  a r e  i m m o b i l e  a n d  
p u l s i n g  i n  s o m e  k i n d  o f  r e g u l a r  p a t t e r n *  

2 )  T h e r e  i s  n o  r e s p o n s e  w h e n  y o u  t y p e  < C T R L - C >  o r  < C T P L - T >  o n  
t h e  o p e r a t o r ' s  t e r m i n a l *  

3 )  Y o u  c a n n o t  l o g  i n  f r o m  a n o t h e r  t e r m i n a l *  

A )  Y o u  a r e  r e c e i v i n g  i r a t e  c a l l s  f r o m  u s e r s  w h o  a r e  u n a b l e  t o  d o  
a n y t  h i n g •  

5 )  I n  s p i t e  o f  a l l  t h i s *  t h e r e  i s  n o  B U G H L T  i n d i c a t e d  o n  * h e  
o p e r a t o r ' s  t e r m i n a l .  

I f  a  s y s t e m  i s  n o t  f u n c t i o n i n g  a n d  d o e s  n o t  h a v e  o n e  o r  m o r e  o f  
t h e s e  s y m p t o m s *  t h e n  i t  H a s  c r a s h e d .  S e e  s e c t i o n  5 *  W h a t  t o  d o  i f  
t h e  S y s t e m  h a s  C r a s h e d *  
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4  W H A T  T O  D O  I F  T H E  S Y S T E M  I S  H U N S  

4 . 1  I n t r o d u c t i o n  

T h e  p r o c e d u r e  d o c u m e n t e d  i n  t h i s  s e c t i o n  w i l l  f o r c e  a  h u n g  
s y s t e m  t o  c r a s h .  T h i s  m a y  s e e m  b r u t a l ,  b u t  i t  i s  n e c e s s a r y .  
T h e  h u n g  s y s t e m  i s  i n  l i m b o ?  o n l y  a f t e r  i t  c r a s h e s  c a n  y o u  b r i n g  
i t  b a c k  u p .  W h e n  y o u  f i n i s h  t h i s  p r o c e d u r e  a n d  t h e  s y s t e m  i s  
d o w n ,  u s e  t h e  d i s k  r e c o v e r y  p r o c e d u r e  t o  b r i n g  i t  U P .  

4 . 2  S u m m a r y  

1 )  P u t  a d d r e s s  s w i t c h  3 1  o n  ( u p ) .  

2 )  D u t  d a t a  s w i t c h  2  o n .  

3 )  P u t  C O N S O L E  D E P O S I T  T H I S  m o m e n t a r i l y  o n .  

4  >  D u t  d a t a  s w i t c h  2  o f f .  

5 >  P u t  d a t a  s w i t c h  0  o n .  

6 )  P u t  C O N S O L E  D E P O S I T  T H I S  m o m e n t a r i l y  o n .  

7 >  W a i t  u n t i l  a c t i v i t y  ( t h e  f l i c k e r i n g  o f  t h e  l i g h t s ,  e t c . )  
s t o p s .  

8 )  B r i n g  t h e  s y s t e m  U D  w ' t h  t h e  d i s k  r e c o v e r y  p r o c e d u r e .  

4 . 3  D i s c u s s i o n  

W h e n  t h e  s y s t e m  i s  h u n g ,  i t  i s  t r a p p e d  i n  t h e  e x e c u t i o n  o f  s o m e  
p r o c e s s .  T h e  p r o c e d u r e  o u t l i n e d  i n  t h e  a b o v e  S u m m a r y  i s  
d e s i g n e d  t o  b r i n g  t h e  s y s t e m  o u t  o f  t h i s  c y c l e  a n d  c a u s e  i t  t o  
c r a s h .  T h i s  i s  d e s i r a b l e  b e c a u s e  c r a s h i n g  i s  t h e  n o r m a l  
r e s p o n s e  t o  a b n o r m a l  c o n d i t i o n s .  W h e n  i t  c r a s h e s ,  t h e  s y s t e m  
t r i e s  t o  t a k e  c a r e  o f  i t s e l f  - -  t o  s a v e  f i l e s ,  t o  p r o t e c t  t h e  
m o n i t o r ,  t o  p r i n t  a n  e r r o r  m e s s a g e  i n d i c a t i n g  w h a t  t h e  p r o b l e m  
m a y  b e .  a n d  s o  f o r t h .  F u r t h e r m o r e ,  o n l y  a f t e r  i t  h a s  c r a s h e d  
c a n  t h e  s y s t e m  b e  b r o u g h t  u p .  

P e  c a u s e  a  h u n o  s y s t e m  i g n o r e s  c o m m a n d s  e n t e r e d  o n  t h e  o p e r a t o r ' s  
t e r m i n a l *  t o  w o r k  w i t h  o n e .  y o u  m u s t  e n t e r  t h e  d a t a  a n d  c o m m a n d s  
m a n u a l l y  f r o m  t h e  c o n t r o l  p a n e l .  P u t  o n  a d d r e s s  s w i t c h  3 1  b y  
p u s h i n g  t h e  s w i t c h  u p .  T h e n ,  p u t  o n  d a t a  s w i t c h  2 .  F i n a l l y *  
m o m e n t a r i l y  p u t  o n  C O N S O L E  D E P O S I T  T H I S .  T h i s  p r o c e s s  t u r n s  o n  
b i t  2  a t  a d d r e s s  2 0  o c t a l  i n  t h e  c o m p u t e r ' s  m e m o r y .  W h e n  y o u  
t u r n  o n  t h i s  b i t .  y o u  t e l l  t h e  s y s t e m  t h a t  e v e r y t h i n g  t h a t  i s  
s t o r e o  i n  t h e  t e m p o r a r y  s t o r a g e  a r e a  s h o u l d  b e  r e a d  D e c k  i n t o  
i t s  p e r m a n e n t  l o c a t i o n .  T e m p o r a r y  s t o r a g e  c o n t a i n s  a l l  n e w  
i n f o r m a t i o n  t h e  s y s t e m  h a s  n o t  r e a d  o u t  t o  i t s  r e a l  d i s k  
l o c a t i o n  a n d  a l s o  t h e  i n t e r m e d i a t e  r e s u l t s  f r o m  p r o c e s s e s  b e i n g  
p e r f o r m e d  b u t  n o t  y e t  c o m p l e t e d .  B e f o r e  f o r c i n g  t h e  s y s t e m  t o  
c r a s h ,  y o u  n e e d  t o  m a k e  s u r e  t h a t  a l l  t h i s  i n f o r m a t i o n  i s  s a f e t y  
s t o r e d  i n  t h e  r i g h t  p l a c e  o n  t h e  d i s k .  
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N o w  p u t  d a t a  s w i t c h  2  o f f *  p u t  o n  d a t a  s w i t c h  0  a n d  t h e n  p u t  o n  
C O N S O L E "  D E P O S I T  T H I S .  B y  d o i n g  t h i s *  y o u  t u r n  o n  b i t  0  a t  
a d d r e s s  2 0  o c t a l .  T h i s  b i t  i s  u s e d  b y  t h e  s y s t e m  t o  r e c o r d  a n d  
c h e c k  i t s  s t a t u s .  W h e n  b i t  0  i s  o f f *  t h e  s y s t e m  k n o w s  i t  i s  
r u n n i n g  s u c c e s s f u l l y *  w h e n  b i t  0  i s  o n *  i t  m e a n s  t h e  s y s t e m  h a s  
e n c o u n t e r e d  a  d a n g e r o u s  s i t u a t i o n  a n d  s h o u l d  c r a s h .  T h u s *  w h e n  
y o u  t u r n  o n  b i t  0  m a n u a l l y  f r o m  t h e  c o n t r o l  p a n e l *  y o u  t r i g g e r  a  
s y s t e m  c r a s h .  O n c e  a l l  t h e  f l i c k e r i n o  o f  t h e  l i g h t s  s t o o s *  t h e  
s y s t e m  i s  d o w n .  B r i n g  i t  u p  w i t h  t h e  d i s k  r e c o v e r y  p r o c e d u r e .  
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5  W H A T  T O  D O  I F  T H E  S Y S T E M  H A S  C R A S H E D  

5 . 1  I n t r o d u c t i o n  

W h e n  a  S y s t e m  X X V  c r a s h e s *  b e f o r e  y o u  c a n  b r i n g  i t  u p  y o u  m u s t  
d e c i d e  w h i c h  r e c o v e r y  p r o c e d u r e  t o  u s e .  " h i s  s e c t i o n  w i l l  h e l p  
y o u  d o  t h i s .  I t  i s  d i v i d e d  i n t o  t h r e e  p a r t s .  T h e  f i r s t  p a r t  
e x p t a i n s  w h a t  t h e  S y s t e m  X X V * s  r e c o v e r y  p r o d e c u r e s  d o *  t h e  
s e c o n d  p a r t  b r i e f l y  d e s c r i b e s  t h e  r e c o v e r y  p r o c e d u r e s  a v a i l a b l e *  
a n d  t h e  t h i r d  p a r t  w i l l  h e l o  y o u  d e c i d e  w h i c h  p r o c e d u r e  y o u  n e e d  
t o  u s e .  I n  a d d i t i o n *  w e  g i v e  a d v i c e  a b o u t  w h a t  t o  d o  i f  y o u  
c a n n o t  b r i n e  u p  t h e  s y s t e m .  O n c e  y o u  k n o w  w h i c h  r e c o v e r y  
p r o c e d u r e  t o  u s e *  f o r  s p e c i f i c  i n s t r u c t i o n s *  g o  t o  t h e  m a j o r  
s e c t i o n  d e s c r i b i n g  i t .  

5 . 2  W h a t  i s  a  R e c o v e r y  P r o c e d u r e '  

T h e  S y s t e m  X X V  i s  o p e r a t e d  b y  a  v e r y  l a r g e  p r o g r a m  c a l l e d  t h e  
" m o n i t o r " .  T h e  m o n i t o r  i s  b a s i c a l l y  w h a t  m a k e s  a  m a c h i n e  i n t o  a  
c o m p u t e r .  I t  i s  r e s p o n s i b l e  f o r  c h e c k i n o  t h e  s y s t e m  t o  m a k e  
s u r e  i t  i s  r u n n i n g  c o r r e c t l y *  t r a n s f e r r i n g  i n f o r m a t i o n  w i t h i n  
t h e  c o m p u t e r  a n d  b e t w e e n  i t  a n d  t h e  o u t s i d e  w o r l d ,  o v e r s e e i n g  
a l l  t h e  v a r i o u s  p r o g r a m s  r u n  b y  t h e  u s e r s *  k e e p i n g  t h e  u s e r s *  
j o b s  s e p a r a t e  a n d  a l l o c a t i n g  r e s o u r c e s  t o  t h e m *  a n d  s o  f o r t h .  

I n  k e e p i n g  w i t h  i t s  t w o  f u n c t i o n s *  r u n n i n g  t h e  s y s t e m  a n d  
o v e r s e e i n g  t h e  u s e r s *  p r o g r a m s  a n d  r e q u e s t s *  t h e  m o n i t o r  i s  
d i v i d e d  i n t o  t w o  p a r t s .  T h e  m o s t  i m p o r t a n t  p a r t  i s  t h e  
" r e s i d e n t " *  o r  " k e r n e l " *  m o n i t o r .  T h e  t w o  n a m e s  o f  t h i s  p a r t  o f  
t h e  m o n i t o r  r e f l e c t  i t s  t w o  m a j o r  c h a r a c t e r i s t i c s ,  " K e r n e l "  
m o n i t o r  i n d i c a t e s  t h a t  t h i s  p a r t  o f  t h e  m o n i t o r  i s  t h e  c o r e  o f  
t h e  s y s t e m .  I t  c o n t a i n s  b a s i c  i n s t r u c t i o n s  a n d  i n f o r m a t i o n  
n e c e s s a r y  f o r  t h e  s y s t e m  t o  f u n c t i o n .  F o r  t h i s  r e a s o n *  i t  m u s t  
a l w a y s  r e m a i n *  o r  r e s i d e *  i n  c e n t r a l  m e m o r y *  t h u s *  t h e  n a m e  
" r e s i d e n t "  m o n i t o r .  

T h e  s e c o n d  p a r t  o f  t h e  m o n i t o r *  t h e  " s w a p o a b l e "  m o n i t o r *  
c o n t a i n s  i n f o r m a t i o n  a n d  p r o c e d u r e s  r e l a t e d  t o  u s e r s *  n e e d s  
r a t h e r  t h a n  s y s t e m  f u n c t i o n s .  I t  i s  c a l l e d  t h e  " s w a o p a b l e "  
b e c a u s e *  u n l i k e  t h e  r e s i d e n t  m o n i t o r *  t h i s  p a r t  o f  t h e  m o n i t o r  
i s  n o t  a l w a y s  p r e s e n t  i n  c e n t r a l  m e m o r y .  I n s t e a d  i t s  v a r i o u s  
p a r t s  a r e  c o p i e d  o r  " s w a p p e d "  i n t o  c e n t r a l  m e m o r y  o n l y  w h e n  t h e y  
a r e  n e e d e c .  T h e  C o p y  F i l e  t o  F i l e  p r o c e s s  i s  a n  e x a m p l e  o f  t h e  
t y p e  o f  p r o c e d u r e  l o c a t e d  i n  s w a p o a b l e  m o n i t o r .  W h e n  y o u  e n t e r  
a  C o p y  c o m m a n d *  t h e  s y s t e m  b e g i n s  b y  l o o k i n g  f o r  t h i s  p r o c e s s  i n  
t h e  p a r t s  o f  s w a p p a b l e  m o n i t o r  p r e s e n t  i n  c o r e .  I f  i t  d i s c o v e r s  
t h a t  t h e  C o p y  p r o c e s s  i s  n o  l o n g e r  i m  m e m o r y *  i t  r e c a l l s  i t  f r o m  
r i s k  a n d  t h e n  e x e c u t e s  y o u r  c o m m a n d .  

T h e  S y s t e m  X X  V  *  s  e n t i r e  m o n i t o r  i s  c a l l e d  " A U G U S T " .  A U G U S T  
t h i n k s  i t  i s  r u n n i n g  o n  a  P D P 1 0 .  S i n c e  i t  i s  n o t *  A U G U S T  
d e p e n d s  o n  a n o t h e r  p a r t  o f  t h e  s y s t e m  c a l l e d  t h e  
" m i c r o p r o c e s s o r " *  T h e  m i c r o p r o c e s s o r  i s  w h a t  t r a n s l a t e s  t h e  
m o n i t o r ' s  i n s t r u c t i o n s  i n t o  s o m e t h i n g  t h e  S y s t e m  X X V  c a n  
u n d e r s t a n d .  I t  c o n s i s t s  o f  a  m e m o r y  c o n t a i n i n g  i n f o r m a t i o n  
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c a l l e d  " m i c r o c o d e " ?  a n d  a  " m i c r o c o n t r o l l e r "  t h a t  u s e s  t h i s  
i n f o r m a t i o n .  W h e n  A U S U S T *  t h e  m o n i t o r ?  g i v e s  a  P D P l O - l i k e  
i n s t r u c t i o n *  t h e  m i c r o c o n t r o l l e r  t a k e s  t h e  i n s t r u c t i o n  a n d  u s e s  
t h e  m i c r o c o d e  t o  t r a n s l a t e  i t  i n t o  t h e  e q u i v a l e n t  i n s t r u c t i o n  
f o r  a  S y s t e m  X X V .  

I n  m o s t  S y s t e m  X X V  c r a s h e s  t h e  p r o b l e m  i s  a n  e r r o r  i n  t h e  
m o n i t o r ,  T h e  S y s t e m  X X V * s  v a r i o u s  r e c o v e r y  p r o c e d u r e s  a r e  
d e s i g n e d  t o  r e p l a c e  t h e  o l d  c o p y  o f  t h e  m o n i t o r  w i t h  a  n e w  o n e  
f r o m  d i s k  o r  t a p e  w h e r e  c o p i e s  a r e  p e r m a n e n t l y  s t o r e d .  S o m e  
c r a s h e s *  h o w e v e r *  d e s t r o y  n o t  o n l y  t h e  m o n i t o r  b u t  a l s o  t h e  
m i c r o c o d e .  S i n c e  t h e  m i c r o p r o c e s s o r  c a n n o t  f u n c t i o n  w i t h o u t  t h e  
m i c r o c o d e *  t h i s  m e a n s  t h a t  t h e  m i c r o p r o c e s s o r  c a n  n o  l o n g e r  
t r a n s l a t e  t h e  i n s t r u c t i o n s  y o u  o r  t h e  m o n i t o r  t r y  t o  g i v e  i t .  
I n  t h i s  c a s e *  b e f o r e  c o p y i n g  t h e  m o n i t o r #  t h e  r e c o v e r y  p r o c e d u r e  
m u s t  a l s o  p r o v i d e  a  n e w  c o p y  o f  t h e  m i c r o c o d e .  A f t e r  t h e  
m i c r o p r o c e s s o r  h a s  t h i s  c o p y  o f  t h e  m i c r o c o d e *  t h e  s y s t e m  i s  
g i v e n  t h e  r e s i d e n t  m o n i t o r .  O n c e  t h e  r e s i d e n t  m o n i t o r  i s  s a f e l y  
s t o r e d  i n  c e n t r a l  m e m o r y *  t h e  s y s t e m  s t a r t s  r u n n i n g  a n d  t h e n  
c o p i e s  t h e  s w a p p a b l e  m o n i t o r .  

A f t e r  t h e  n e w  m o n i t o r  i s  i n  m e m o r y *  i n  m o s t  r e c o v e r y  p r o c e d u r e s *  
t h e  s y s t e m  c h e c k s  t h e  f i l e  s y s t e m  w i t h  a  p r o g r a m  c a l l e d  
C H E C K S I S K .  I f  e v e r y t h i n g  i s  O K *  t h e  s y s t e m  r e p o r t s  " A u g u s t  i n  
o p e r a t i o n " .  T h i s  m e a n s  t h e  s y s t e m  i s  r e a d y  t o  c o m e  u p  a n d  o o e n  
i t s e l f  f o r  n o r m a l  u s e .  I f  C H E C K D I S K  d i s c o v e r s  s o m e t h i n g  w r o n g  
w i t h  f i l e  s y s t e m *  i t  w i l l  n o t  c o m e  u o .  I n s t e a d *  i t  w i l l  w a i t  
f o r  y o u  t o  c o r r e c t  t h e  p r o b l e m .  A f t e r  c o r r e c t i n g  t h e  p r o b l e m *  
y o u  w i l l  h a v e  t o  h a l t  t h e  s y s t e m  a n d  b r i n g  i t  u p  a g a i n .  C A s  y o u  
w i l l  l e a r n  i n  t h e  n e x t  s e c t i o n *  s o m e  r e c o v e r y  p r o c e d u r e s  a l l o w  
y o u  t o  a v o i d  t h i s  s y s t e m  c h e c k i n g . )  

I t  s h o u l d  b e  e m p h a s i z e d  t h a t  t h e  r e o c v e r y  p r o c e d u r e s  a r e  s i m p l y  
p r o g r a m s  l i k e  t h e  m o n i t o r  a n d  e v e r y t h i n g  e l s e  t h a t  r u n s  o n  t h e  
s y s t e m .  r h e y  w i l l  n o t  f i x  a n y  h a r d w a r d  p r o b I  e m  s  *  a n d *  i n  f a c t *  
c a n n o t  w o r k  i f  t h e  s y s t e m  h a s  s o m e t h i n g  p h y s i c a l l y  w r o n g  w i t h  
i t .  I f  y o u  s u s p e c t  t h a t  t h e  s y s t e m  h a s  a  h a r d w a r e  p r o b l e m *  o r  
y o u  c a n n o t  b r i n g  i t  u p  a f t e r  t r y i n g  r e p e a t e d l y *  y o u  m a y  n e e d  t o  
c o n t a c t  y o u r  m a n a g e r  a n d  T y m s h a r e  m a i n t e n a n c e .  

5 . 3  R e c o v e r y  P r o c e d u r e s  A v a i l a b l e  

I n t r o d u c t i o n  

T h e  S y s t e m  X X V  h a s  f i v e  r e c o v e r y  p r o c e d u r e s .  N o n e  o f  t h e m  i s  
p a r t i c u l a r l y  d i f f i c u l t *  b u t  t h e y  d o  h a v e  s u b s t a n t i a l  
d i f f e r e n c e s .  T h e y  o r e  d i v i d e d  i n t o  t w o  g r o u p s :  t h o s e  
p r o c e d u r e s  w h i c h  r e t u r n  t h e  s y s t e m  t o  n o r m a l  u s e *  a n d  t h o s e  
p r o c e d u r e s  w h i c h  s h o u l d  b e  u s e d  o n l y  a f t e r  v e r y  s e r i o u s  
s y s t e m  e r r o r  a n d  w h i c h  d o  n o t  r e t u r n  t h e  s y s t e m  t o  n o r m a l  
u s e .  T h e  S u m m a r y  b e l o w  l i s t s  a l l  f i v e  p r o c e d u r e s  a n d  
m e n t i o n s  o n e  o r  t w o  o f  t h e i r  m o s t  i m p o r t a n t  f e a t u r e s .  
F o l l o w i n g  t h i s  i s  a  g e n e r a l  d i s c u s s i o n  o f  w h a t  e a c h  p r o c e d u r e  
d o e s  a n d  o f  t h e  p r o c e d u r e s *  r e l a t i o n s h i p  t o  e a c h  o t h e r .  T o  
d e c i d e  w h i c h  p r o c e d u r e  t o  u s e  a f t e r  a  c r a s h *  s e e  t h e  n e x t  
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s e c t i o n ,  R  o  r  d e t a i l s  o n  e x a c t l y  h o w  e a c h  p r o c e d u r e  w o r k s *  
s e e  t h e  i n d i v i d u a l  s e c t i o n  w h i c h  d i s c u s s e s  i t .  T o  l e a r n  
a b o u t  r e c o v e r y  p r o c e d u r e s  i n  g e n e r a l *  s e e  s e c t i o n  3 , 2 *  W h a t  
i s  a  R e c o v e r y  P r o c e d u r e ,  

S u m m a r y  

E a c h  o f  t h e  f o l l o w i n g  t h r e e  p r o c e d u r e s  r e t u r n s  t h e  s y s t e m  t o  
n o r m a l  o p e r a t i o n  a n d  o p e n s  i t  t o  u s e r s .  

D i s k  R e c o v e r y ,  Y o u  i n s t r u c t  t h e  s y s t e m  t o  l o o k  o n  t h e  
d i s k  f o r  t h e  i n f o r m a t i o n  i t  n e e d s  t o  c o m e  u p .  
- i s c u s s e d  i n  s e c t i o n  6 ,  

T a p e  R e c o v e r y ,  Y o u  p r o v i d e  t h e  i n f o r m a t i o n  t h e  s y s t e m  
n e e d s  t o  c o m e  J p  f r o m  t a p e :  p r o v i d i n g  a  n e w  c o p y  o f  t h e  
m i c r o c o d e  i s  a n  o p t i o n a l  p a r t  o f  t h i s  p r o c e d u r e ,  
" i s c u s s e d  i n  s e c t i o n  8 ,  

/ A u t o m a t i c  R e c o v e r y .  f i t t e r  c r a s h i n g *  t h e  s y s t e m  
i m m e d i a t e l y  c o p i e s  t h e  i n f o r m a t i o n  i t  n e e d s  f r o m  d i s k  
a n d  t r i e s  t o  b r i n g  i t s e l f  u p .  T h i s  i s  d o n e  
a u t o m a t i c a l l y *  w i t h o u t  w a i t i n g  f o r  a n  o p e r a t o r .  
D i s c u s s e d  i n  s e c t i o n  7 .  

B o t h  t h e  n e x t  t w o  p r o c e d u r e s  b r i n g s  t h e  s y s t e m  u p  c l o s e d  t o  
n o r m a l  u s e r s  a n d  a l l o w s  s y s t e m s  p r o g r a m m e r s  t o  i n v e s t i g a t e  
w h a t  i s  g o i n g  o n .  U s e  t h e m  o n l y  a s  a  l a s t  r e s o r t *  a f t e r  
s e r i o u s  s y s t e m  e r r o r s *  a n d  u n d e r  s u p e r v i s i o n  

S t a n d a l o n e  R e c o v e r y .  Y o u  i n s t r u c t  t h e  s y s t e m  t o  c o m e  u o  
w i t h o u t  c h e c k i n g  t h e  f i l e  s y s t e m  o r  r u n n i n g  t h e  s y s t e m  
j o b s .  D i s c u s s e d  i n  s e c t i o n  9 ,  

D i s k  R e b u i l d .  B e f o r e  b r i n g i n g  t h e  s y s t e m  u p *  y o u  w i p e  o u t  
a n d  t h e n  r e b u i l d  t h e  e n t i r e  f i l e  s y s t e m *  r e a d i n g  c o p i e s  
o f  e v e r y  f i l e  f r o m  t a p e .  D i s c u s s e d  i n  s e c t i o n  1 0 .  

D i s c u s s i o n  

W h e n  t h e  S y s t e m  X X V  c r a s h e s *  i n  m o s t  c a s e s  y o u  b r i n g  i t  u p  b y  
r e p l a c i n g  t h e  o l d  c o p y  o t  t h e  m o n i t o r  w i t h  a  n e w  o n e .  Y o u  
c a n  p r o v i d e  t h i s  n e w  c o p y  e i t h e r  b y  c o o y i n g  i t  f r o m  d i s k *  i n  
w h i c h  c a s e  y o u  a r e  d o i n g  a  " d i s k  r e c o v e r y " *  o r  b y  r e a d i n g  i t  
f r o m  t a p e  t o r  a  " t a p e  r e c o v e r y " .  R o t h  o f  t h e s e  p r o c e d u r e s  
a r e  b e g u n  b y  a n  o p e r a t o r  a f t e r  t h e  s y s t e m  h a s  c r a s h e d .  A s  
p a r t  o f  t h e  t a p e  r e c o v e r y  p r o c e d u r e  y o u  m a y  a l s o  r e a d  i n  n e w  
c o p y  o f  t h e  m i c r o c o d e  t h e  i n f o r m a t i o n  u s e d  b y  t h e  
m i c r o p r o c e s s o r .  R e p l a c i n g  t h e  m i c r o c o d e  i s  u s u a l l y  n e c e s s a r y  
o n l y  a f t e r  c r a s h e s  d u e  t o  p o w e r  f a i l u r e *  

I n  a d d i t i o n  t o  t h e  t a p e  a n d  d i s k  r e c o v e r y  p r o c e d u r e s *  t h e r e  
i s  a n o t h e r  p r o c e d u r e  t h a t  t h e  s y s t e m  i t s e l f  c a n  s t a r t  u p  
a f t e r  a  c r a s h .  S i n c e  t h e  s y s t e m  b e g i n s  t h i s  p r o c e d u r e  
w i t h o u t  w a i t i n g  f o r  a n y o n e  t o  I n s t r u c t  i t *  t h i s  t h i r d  t y p e  o f  
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r e c o v e r y  i s  c a l l e d  " a u t o m a t i c  r e c o v e r y " .  A u t o m a t i c  r e c o v e r y  
i s  v e r y  m u c h  l i k e  d i s k  r e c o v e r y .  U p o n  c r a s h i n g *  t h e  s y s t e m  
i m m e d i a t e l y  c o p i e s  t h e  c u r r e n t  c o n t e n t s  o f  c e n t r a l  m e m o r y  t o  
d - ? s k »  c o p i e s  i n  a  n e w  m o n i t o r  f r o m  d i s k *  a n d  s t a r t s  t o  b r i n g  
i t s e l f  u p .  A u t o m a t i c  r e c o v e r y  n e v e r  o c c u r s  u n l e s s  t h e  s y s t e m  
w a s  a l r e a d y  s e t  f o r  i t  b e f o r e  c r a s h i n g #  T o  l e a r n  h o w  t o  s e t  
a  s y s t e m  t o  r e c o v e r  a u t o m a t i c a l l y *  s e e  s e c t i o n  1 2 *  R e c o v e r y  
S w i t c h e s .  

D i s k *  t a p e *  a n d  a u t o m a t i c  r e c o v e r y  h a v e  s u b s t a n t i a l  
d i f f e r e n c e s  —  t h e y  a r e  e i t h e r  a u t o m a t i c  o r  n o t  a n d  t h e  n e w  
m o n i t o r  c o m e s  f r o m  e i t h e r  t a o e  o r  d i s k .  H o w e v e r *  a l l  t h r e e  
h a v e  t n e  s a m e  r e s u l t :  t h e y  a l l  e n d  w i t h  t h e  s y s t e m  c h e c k i n g  
i t s e l f  a n d  t h e  f i l e  s y s t e m  a n d  t h e n  b e i n g  o p e n e d  f o r  n o r m a l  
u s e .  ^ h e  n e x t  t w o  r e c o v e r v  p r o c e d u r e s  d o  n o t  h a v e  t h i s  
c o n v e n i e n t  r e s u l t .  

R o t h  s t a n d a l o n e  r e c o v e r y  a n d  d i s k  r e b u i l d  a l l o w  t h e  s y s t e m  t o  
s k i p  i m p o r t a n t  p a r t s  o f  t h e  n o r m a l  r e c o v e r y  p r o c e d u r e .  " o r  
t h i s  r e a s o n  t h e y  a r e  v e r y  r i s k y :  d o  n o t  a t t e m p t  t h e m  w i t h o u t  
b e i n g  s p e c i f i c a l l y  i n s t r u c t e d  t o  d o  s o  a n d  w i t h o u t  
s u p e r v i s i o n  o f  a  s y s t e m s  p r o g r a m m e r  o r  m a n a g e r .  I n  
s t a n d a l o n e  r e c o v e r y *  t h e  m o n i t o r  i s  r e a d  f r o m  t a p e  a n d  y o u  
t h e n  d i r e c t  t h e  s y s t e m  t o  b y p a s s  i t s  n o r m a l  s e l f - c h e c k i n g  
p r o c e d u r e s  a n d  c o m e  u p  C L O S E D  t o  u s e r s .  T h i s  m e a n s  t h a t  o n l y  
t h e  o p e r a t o r ' s  t e r m i n a l  h a s  a c c e s s  t o  t h e  s y s t e m ?  n o  o t h e r  
u s e r s  m a y  l o g  i n .  W h e n  a  s y s t e m  w i l l  a c c e p t  i m p u t  o n l y  f r o m  
t h e  o p e r a t o r ' s  t e r m i n a l *  i t  i s  s a i d  t o  b e  " s t a n d a l o n e " .  T h e  
s t a n d a l o n e  r e c o v e r y  p r o c e d u r e s  t a k e s  i t s  n a m e  b e c a u s e  i t  h a s  
t h i s  e f f e c t .  

E v e n  m o r e  s e r i o u s  t h a n  s t  a n  d a  l o n e  r e c o v e r y  i s  d i s k  r e b u i l d .  
D i s k  r e b u i l d  a l l o w s  y o u  t o  d o  j u s t  w h a t  y o u  m i c b t  s u s p e c t  
f r o m  i t s  n a m e  —  r e b u i l d  t h e  f i l e  s y s t e m  s t o r e d  o n  t h e  d i s k .  
A s  i n  s t a n d a l o n e  r e c o v e r y *  y o u  b e g i n  b y  r e a d i n g  i n  a  t a p e  
c o n t a i n i n g  a  n e w  m o n i t o r .  T h e n *  b e f o r e  t h e  s y s t e m  n e e d s  t o  
u s e  a n y  i n f o r m a t i o n  f r o m  t h e  d i s k ,  y o u  b e g i n  t h e  d i s k  r e b u i l d  
p r o c e d u r e .  A  d i s k  r e b u i l d  i n v o l v e s  d e s t r o y i n g  a l l  t h e  
c u r r e n t  v e r s i o n s  o f  e v e r y  f i l e *  a n d  r e t u r n i n g  t o  t h e  v e r s i o n  
s t o r e d  o n  d u m p  t a p e s ?  n o r m a l l y *  i t  s h o u l d  M F V E R  b e  u s e d .  

5 . 4  D e c i o i n  j  W h i c h  R e c o v e r y  P r o c e d u r e  t o  U s e  

I n t r o  d u c t  i o n  

W h e n  a  S y s t e m  X X V  i s  d o w n *  w h e t h e r  f o r  t h e  f i r s t  t i m e  i n  a  
m o n t h  o r  m i n u t e s  a f t e r  a  p r e v i o u s  c r a s h *  t h e  f i r s t  s t e p  i n  
b r i n o i n g  i t  u p  i s  d e c i d i n g  w h i c h  r e c o v e r y  p r o c e d u r e  t o  u s e .  
T h i s  s e c t i o n  w i l l  h e l p  y o u  m a k e  t h i s  c h o i c e .  T t  i s  d i v i d e d  
i n t o  t w o  p a r t s .  T h e  S u m m a r y  c o n t a i n s  a  t a b l e  s h o w i n g  t y p e s  
o f  c r a s h e s  a n d  t h e i r  r e c o v e r y  p r o c e d u r e s .  T h e  D i s c u s s i o n  
e x p l a i n s  t h e  l o g i c  b e h i n d  t h e  t a b l e ?  i t  w i l l  t e l l  y o u  w h y  a  
p a r t i c u l a r  r e c o v e r y  p r o c e d u r e  i s  u s e d  i n  a  c e r t a i n  s e t  o f  
c i r c u m s t a n c e s .  O n c e  y o u  d e t e r m i n e  w h i c h  r e c o v e r y  p r o c e d u r e  
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y o u  n e e d <  
i t .  

0 0  t o  t h e  s e c t i o n  d i s c u s s i n g  i t  t o  l e a r n  h o w  t o  u s e  

S u m m  a r y  

T h e  t a b l e  b e l o w  s h o w s  w h e n  t o  u s e  e a c h  o f  t h e  S y s t e m  X X V * s  
f i v e  r e c o v e r y  p r o c e d u r e s .  T h e  l e f t  c o l u m n  l i s t s  d i f f e r e n t  
s i t u a t i o n s  y o u  m i a h t  e n c o u n t e r ;  t h e  r i g h t  c o l u m n  s h o w s  t h e  
r e c o v e r y  p r o c e d u r e  y o u  s h o u l d  u s e .  M o t e  t h a t  y o u  c a n n o t  
d e c i d e  t o  u s e  a u t o m a t i c  r e c o v e r y  a f t e r  t h e  c r a s h  h a s  
o c c u r r e d .  ( A u t o m a t i c  r e c o v e r y  m e a n s  t h a t  t h e  s y s t e m  w i l t  t r y  
t o  b r i n g  i t s e l t  u p  a f t e r  a  c r a s h  w i t h o u t  w a i t i n g  t o r  a n  
o p e r a t o r . )  F o r  a u t o m a t i c  r e c o v e r y  t o  o c c u r ,  t h e  s y s t e m  m u s t  
b e  s e t  f o r  i t  b e f o r e  t h e  c r a s h .  

S  i t u a t  i o n  R e c o v e r y  P r o c e d u r e  

C r a s h  N O T  D U E T  t o  p o w e r  f a i l u r e  
H u n o  s y s t e m  i s  f o r c e d  t o  c r a s h  
A n y  " n o r m a l . "  c r a s h  
A f t e r  C H E C K D I S K  p r o b l e m s  c o r r e c t e d  

D i s k  R e c o v e r y  
D i s k  R e c o v e r y  
D i s k  R e c o v e r y  
D i s k  R e c o v e r y  

R e c o v e r y  b e g i n s  a u t o m a t i c a l l y  A u t o m a t i c  R e c o v e r y  

C r a s h  D U E  t o  p o w e r  f a i l u r e  
D i s k  r e c o v e r y  f a i l s  
A u t o m a t i c  r e c o v e r y  f a i l s  

T a p e  R e c o v e r y  
T a p e  R e c o v e r y  
T a p e  R e c o v e r y  

T a p e  r e c o v e r y  f a i l s  r e p e a t e d l y  S t a n d a l o n e  R e c o v e r y  
F I R S T ,  c o n t a c t  m a n a g e r  
o r  s y s t e m s  p r o g r a m m e r  

E n t i r e  f i l e  s y s t e m  d e s t r o y e d  D i s k  R e b u i l d  
F I R S T *  c o n t a c t  m a n a g e r  
o r  s y s t e m s  p r o g r a m m m e r  

D i s c u s s i o n  

T h e  S y s t e m  X X V  h a s  t h r e e  s t a n d a r d  r e c o v e r y  p r o c e d u r e s ;  d i s k  
r e c o v e r y *  t a p e  r e c o v e r y *  a n d  a u t o m a t i c  r e c o v e r y .  T n  a d d i t i o n  
t o  t h e s e *  t h e r e  a r e  t w o  m o r e  r i s k y  r e c o v e r y  p r o c e d u r e s *  
s t a n d a l o n e  r e c o v e r y  a n d  d i s k  r e b u i l d *  w h i c h  s h o u l d  n o t  b e  
u s e d  w i t h o u t  y o u r  m a n a g e r ' s  a p p r o v a l .  T h i s  l a r g e  n u m b e r  o f  
c h o i c e s  m e a n s  t h a t  y o u  h a v e  m o r e  f l e x i b i l i t y  i n  r e s p o n d i n g  t o  
a  c r a s h *  b u t  i t  a l s o  m e a n s  t h a t  y o u  h a v e  m o r e  c h o i c e s  t o  
m a k e .  B e f o r e  y o u  c a n  b r i n g  u p  a  s y s t e m  t h a t  i s  d o w n *  y o u  
m u s t  d e c i d e  w h i c h  r e c o v e r y  p r o c e d u r e  t o  u s e .  T o  m a k e  t h i s  
d e c i s i o n ,  y o u  m u s t  c o n s i d e r :  1 )  h o w  t h e  s y s t e m  w i l t  r e s p o n d  
w h e n  i t  e n c o u n t e r s  a n  e r r o r  w h i l e  r u n n i n g ;  ? >  t h e  
c i r c u m s t a n c e s  o f  t h e  c r a s h *  w h a t  c a u s e d  i t *  a n d  w h a t  e f f e c t  
i t  h a d .  
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W h e n  a  S y s t e m  X X V  c r a s h e s *  t h e  f i r s t  t h i n g  i t  d o e s  i s  c h e c k  
f o u r  i n t e r n a l  s w i t c h e s *  c a l l e d  " r e c o v e r y  s w i t c h e s " .  R e c o v e r y  
s w i t c h e s  a r e  f o u r  m e m o r y  l o c a t i o n s  w h o s e  v a l u e s  t e l l  t h e  
s y s t e m  h o w  t o  r e s p o n d  t o  a  c r a s h .  R e c o v e r y  s w i t c h e s  
e x p l a i n e d  i n  s e c t i o n  1 2 *  h e r e  i t  i s  e n o u g h  t o  k n o w  t h a t  t h e y  
w i l l  t e l l  t h e  s y s t e m  t o  d o  o n e  o f  t w o  t h i n g s !  s t o p  a n d  w a i t  
f o r  a n  o p e r a t o r *  o r  i m m e d i a t e l y  b e g i n  t h e  a u t o m a t i c  r e c o v e r y  
p r o c e d u r e  a n d  t r y  t o  c o m e  u p .  Y o u  s h o u l d  k n o w  h o w  t h e  
r e c o v e r y  s w i t c h e s  o f  e a c h  s y s t e m  h a v e  b e e n  s e t  s o  y o u  w i l l  
k n o w  h o w  i t  w i l l  r e s p o n d  t o  a  c r a s h .  T  f  y o u  s e e  a  s y s t e m  
c r a s h  a n d  d o  n o t  k n o w  w h a t  i t  w i l l  d o *  w a t c h  t h e  s y s t e m *  
u n t i l  y o u  k n o w  w h e t h e r  i t  i s  o o i n g  t o  c o m e  u p  a u t o m a t i c a l l y  
o r  y o u  n e e d  t o  b e g i n  a  r e c o v e r y  p r o c e d u r e .  I f  y o u  s e e  a  
s y s t e m  c r a s h  w h i c h  y o u  k n o w  i s  s e t  f o r  a u t o m a t i c  r e c o v e r y *  i t  
i s  w i s e  t o  k e e p  a n  e y e  o n  i t  a n d  m a k e  s u r e  i t  r e a l l y  d o e s  
b e g i n  t h e  a u t o m a t i c  r e c o v e r y  p r o c e d u r e .  R e c o v e r y  s w i t c h e s  
a r e  o c c a s i o n a l l y  d e s t r o y e d  i n  s y s t e m  c r a s h e s .  W h e n  t h i s  
h a p p e n s *  a  s y s t e m  o r i g i n a l l y  s e t  t o  r e c o v e r  a u t o m a t i c a l  l y  
w i l l  s i m p l y  s i t  t h e r e  w a i t i n g .  

I f  a  s y s t e m  d o e s  m a n a g e  t o  b e g i n  a n  a u t o m a t i c  r e c o v e r y *  y o u  
h a v e  a t  f i r s t  n o  d e c i s i o n s  t o  m a k e .  I f  a l l  g o e s  w e l l *  t h e  
s y s t e m  w i l l  c o m e  b a c k  u p  a n d  y o u  w i l l  n o t  n e e d  t o  d o  
a n y t h i n g .  H o w e v e r *  a u t o m a t i c  r e c o v e r y  d o e s  h a v e  t w o  
p i t f a l l s .  F i r s t *  t h e  r e c o v e r y  m a y  n o t  b e  s u c c e s s f u l  a n d  t h e  
s y s t e m  m a y  h a n g  o r  c r a s h  a g a i n .  I f  y o u  n o t i c e  t h i s  
h a p p e n i n g *  d o  n o t  l e t  a n o t h e r  a u t o m a t i c  r e c o v e r y  b e g i n *  t h e  
p r o c e d u r e  i s  h a r d l y  l i k e l y  t o  s u c c e e d  o n  a  s e c o n d  t r y .  
I n s t e a d *  h a l t  t h e  s y s t e m ,  i f  n e c e s s a r y *  a n d  b r i n g  i t  u p  
y o u r s e l f  w i t h  t h e  b a c k u p  r e c o v e r y  p r o c e d u r e *  t a p e  r e c o v e r y .  
T h e  s e c o n d  p r o b l e m  t h a t  c a n  k e e p  t h e  s y s t e m  f r o m  c o m i n g  a l l  
t h e  w a y  U P  i s  e r r o r s  i n  t h e  f i l e  s y s t e m .  A s  t h e  s y s t e m  c o m e s  
u p ,  i t  u s e s  a  p r o g r a m  c a l l e d  " C H E C K D I S K "  t o  e x a m i n e  t h e  d i s k  
a n d  m a k e  s u r e  t h e  f i l e s  a r e  O K .  I f  C H E C K D I S K  d i s c o v e r s  
p r o b l e m s *  t h e  s y s t e m  w i l l  s t o p  t o  w a i t  f o r  s o m e o n e  t o  c o r r e c t  
t h e m .  A f t e r  c o r r e c t i n g  t h e  e r r o r s *  y o u  w i l l  h a v e  t o  h a l t  t h e  
s y s t e m *  a n d  b r i n g  i t  u p  w i t h  d i s k  r e c o v e r y .  

I f *  a f t e r  a  c r a s h *  a  s y s t e m  d o e s  n o t  t r y  t o  c o m e  u p  
a u t o m a t i c a l l y  b u t  i n s t e a d  j u s t  s i t s  t h e r e  w a i t i n g ,  t h e n  y o u  
m u s t  t a k e  o v e r  a n d  b e g i n  s o m e  r e c o v e r y  p r o c e d u r e .  Y o u r  
c h o i c e s  a t  t h i s  p o i n t  a r e  d i s k  r e c o v e r y  a n d  t a p e  r e c o v e r y .  
O f  t h e s e *  d i s k  r e c o v e r y  i s  m o r e  c o n v e n i e n t  a n d  s h o u l d  b e  
t r i e d  f i r s t *  s i m p l y  b e c a u s e  i t  i s  s o  e a s y  t o  u s e .  H o w e v e r *  
d i s k  r e c o v e r y  r e q u i r e s  t h a t  t h e  p r o c e d u r e  i t s e l f  s u r v i v e  t h e  
c r a s h  a n d  t h a t  E D D T  b e  a v a i l a b l e  t o  b e g i n  i t .  B o t h  o f  t h e s e  
a r e  p a r t  o f  t h e  o l d  m o n i t o r .  C r a s h e s  d u e  t o  o o w e r  f a i l u r e  
d e s t r o y  t h e  o l d  m o n i t o r  ( a n d  m i c r o c o d e )  c o m p l e t e l y  a n d  t h u s  
w i p e  t h e m  o u t .  I f  y o u  t h i n k  t h e  c r a s h  w a s  t h e  r e s u l t  o f  
p o w e r  f a i l u r e ,  d o  n o t  u s e  d i s k  r e c o v e r y *  i n s t e a d *  t r y  t a p e  
r e c o v e r y .  

I f  y o u  d o  d e c i d e  t o  s t a r t  w i t h  d i s k  r e c o v e r y  a n d  t h e  s y s t e m  
s u c c e e d s  i n  r u n n i n g  C H E C K D I S K *  t h i s  m e a n s  E D O !  a n d  t h e  
r e c o v e r y  p r o c e d u r e  i t s e l f  a r e  O K .  E v e n  i f  C H E C K D I S K  
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discovers file problems and the system does not come uo? you 
may again use disk recovery? after correcting the problems 
and hatting the system. File problems do not indicate that 
anything is wrong with the actual recovery procedure. 
However? if the first time you try disk recovery the system 
does not get as far as running CHECKDISK -- the recovery 
procedure newer starts or the system crashes or hangs you 
will know that either EDDT or the disk recovery procedure or 
both did not survive the crash. In these circumstances? it 
is a waste of time to try the procedure a second time. 
Instead? halt the system? if necessary? and switch to tape 
recovery. 

Tape recovery? the last of the three "normal" recovery 
procedures? is the backup procedure. In tape recovery the 
system copies the information it needs from tape? thus? 
recovery does not depend on any part of the system being able 
to function. Instead you enter all commands to the system 
through the control panel. However? although tape recovery 
is the most reliable of the recovery procedures? it is also 
the most time-consuming and inconvenient. Do not try tape 
recovery if you think disk recovery wilt work. 

If you must use tape recovery? because the power failed or 
disk and automatic recovery do not work? feel free to try it 
several times. If you are using it after a power failure? or 
if nothing happens when you try to read the monitor tape? 
begin the procedure by reading in the microcode tape. If 
recovery does start? but the system never reaches the point 
of running CHECKDISK? halt the system? if necessary? and try 
the procedure over? again beginning by reading in the 
microcode tape. If? after trying the recovery three times 
from beginning? the system still does not run CHECKDISK? 
something may be seriously wrong? Notify a systems 
programmer or your manager? they may want to try standa lone 
recovery? Once CHECKDISK does run? even if CHECKDISK 
discovers problems with the files system? the new monitor is 
in memory and this part of the recovery procedure has been a 
success. Tn addition? since EDDT and the disk recovery 
procedure are part of the monitor? they are again available? 
If CHECKDISK detects file problems and you must halt the 
system after correcting them? you may use disk recovery to 
bring the system back uo? 

Standalone recovery is the procedure used when some problem 
with the file system? CHECKDISK? the system fobs? and so 
forth? is causing the system to crash after the monitor is 
read into memory? but before it can come up all the way and 
return to normal use? In standalone recovery? after the 
monitor is cooled from tape? the system simoly stoos where it 
is and waits. A systems programmer can then examine the 
monitor? the tile system? and so forth, and try to determine 
what is wrong. A standalone recovery is not hard to do? but 
since the system comes up without checking how it is 
operating or makino sure the file system is good? great harm 
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m a y  b e  d o n e  b y  m i s t a k e *  N e v e r  u n d e r t a k e  s t a n d a l o n e  r e c o v e r y  
w i t h o u t  e x p e r t  s u p e r v i s i o n *  

T h e  f i n a l  t y p e  o f  r e c o v e r y  p r o c e d u r e *  d i s k  r e b u i l d *  s h o u l d  b e  
u s e d  o n l y  a f t e r  a  s y s t e m s  p r o g r a m m e r  h a s  d e t e r m i n e d  t h a t  a  
c r a s h  h a s  d a m a g e d  t h e  f i l e  s y s t e m  b e y o n d  a l t  h o p e  o f  r e p a i r .  
D i s k  r e b u i l d  a l l o w s  y o u  t o  b r i n g  u p  t h e  s y s t e m  i n  s u c h  a  w a y  
t h a t  b e f o r e  a n y t h i n g  i s  n e e a e d  f r o m  t h e  d i s k *  t h e  e n t i r e  f i l e  
s y s t e m  i s  r e p l a c e d  w i t h  b a c k u p  f i l e s  f r o m  t a p e *  B e c a u s e  
f i l e s  c a n  b e  r e p l a c e d  o n l y  w i t h  t h e i r  m o s t  r e c e n t  b a c k u p s *  
t h e  m o s t  c u r r e n t  v e r s i o n s  o f  m a n y  t i l e s  w i l l  b e  p e r m a n e n t l y  
l o s t .  T h e  d e c i s i o n  t o  d o  a  d i s k  r e b u i l d  c a n  b e  m a d e  o n l y  b y  
a  m a n a g e r  o r  a  s y s t e m s  p r o o r a m m e r *  a n d  w e  h o p e  t h e  p r o c e d u r e  
w i l l  n e v e r  h a v e  t o  b e  u s e d .  

5 . 5  D i f f i c u l t y  B r i n g i n g  U p  t h e  S y s t e m  

I f  y o u  c a n n o t  b r i n g  u p  t h e  s y s t e m  o r  f e e l  t h a t  s o m e t h i n g  
mysterious is going on* call Tymshare Maintenance or an (H U 
o p e r a t i n g  s y s t e m s  p r o g r a m m e r .  
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6  D I S K  R E C O V E R Y  

f . l  I n t r o d u c t i o n  

Y o u  s h o u l d  t r y  t o  b r i n g  t h e  S y s t e m  X X V  u p  w i t h  t h e  d i s k  r e c o v e r y  
p r o c e d u r e  a f t e r  a n y  c r a s h  t h a t  i s  n o t  d u e  t o  p o w e r  f a i l u r e .  T h e  
p r o c e d u r e  i s  q u i c k  a n d  e a s y *  h o w e v e r *  i t  r e l i e s  o n  p a r t  o f  t h e  
m o n i t o r  s u r v i v i n g  t h e  c r a s h .  T h i s  m e a n s  i t  m a y  n e t  a l w a y s  w o r k .  
D o  n o t  t r y  t o  u s e  d i s k  r e c o v e r y  m o r e  t h a n  O N C E .  I f  y o u r  f i r s t  
a t t e m p t  a t  b r i n g i n g  u o  t h e  s y s t e m  w i t h  d i s k  r e c o v e r y  f a i l s  
b e f o r e  C H E C K D I S K  i s  r u n *  y o u  m u s t  h a l t  t h e  s y s t e m *  i f  n e c e s s a r y *  
a n d  t h e n  s w i t c h  t o  t a p e  r e c o v e r y .  I f  C H E C K D I S K  d o e s  r u n *  t h e n  
t h e  s y s t e m ' s  n e w  m o n i t o r  i s  i n  p l a c e  a n d  t h i s  p a r t  o f  r e c o v e r y  
h a s  b e e n  s u c c e s s f u l .  E v e n  i f  C H E C K D I S K  f i n d s  p r o b l e m s  w i t h  t h e  
f i l e  s y s t e m  a n d  y o u  m u s t  h a l t  t h e  s y s t e m  a f t e r  t a k i n g  c a ^ e  o f  
t h e m *  y o u  m a y  a g a i n  u s e  d i s k  r e c o v e r y  t o  b r i n g  t h e  s y s t e m  b a c k  
u p .  T o  c o r r e c t  p r o b l e m s  f o u n d  b y  C H E C K D I S K  a n d  t o  h a l t  t h e  
s y s t e m *  s e e  s e c t i o n  1 3 *  R e l a t e d  P r o c e d u r e s .  

f e . 2  S u m m a r y  

1 >  C h e c k  t h e  P U G H L T  n u m b e r  o n  t h e  o p e r a t o r ' s  t e r m i n a l  a n d  l o o k  
i t  u p  i n  t h e  l i s t  o f  B U C H L T s ?  i n  a d d i t i o n *  n o t e  w h i c h  e r r o r  
l i g h t s  a r e  t i t .  R e c o r d  a l l  t h i s  i n f o r m a t i o n .  

2 )  O n  t h e  o p e r a t o r ' s  t e r m i n a l *  t y p e  " d s k r l d C E S O n " .  

3 ^  T h e  r e o o n s e  s h o u l d  b e  " r e l o a d i n g  f r o m  d i s k " .  I f  y o u  n e v e r  
g e t  t h i s  m e s s a g e *  b e g i n  a  t a p e  r e c o v e r y .  

A )  w h e n  t h e  s y s t e m  s a y s *  " B O O T  ^ R O M  D I S K  P A C K  i t  I C R  r " R  A N Y ] " *  
t y p e  < C R > «  T h e  s y s t e m  w i l l  b e g i n  t o  c o p y  t h e  m o n i t o r  a n d  
w i l l  r e c o r d  i t s  p r o g r e s s  i n  m e s s a g e s .  

5 >  W h e n  t h e  o p e r a t o r ' s  t e r m i n a l  s a y s  " E D O  T " »  t y p e  " s t a r t < E S C > g " .  
A f t e r  a  s h o r t  t i m e *  t h e  s y s t e m  s h o u l d  r e p o r t  t h e  s i z e  o f  t h e  
m e m o r y  a n d  p r i n t  s e v e r a l  m e s s a g e s  a b o u t  B A T  b l o c k s .  

y y  C H E C K D I S K  w i l l  r u n  a n d  c h e c k  t h e  f i l e  s y s t e m .  I f  i t  f i n d s  n o  
m a j o r  e r r o r s *  i t  w i l l  r e p o r t  t h e  n u m b e r  o f  d i s k  p a g e s  u s e d  
a n d  t h e  n u m b e r  a v a i l a b l e .  I f  b a d  f i l e s  a r e  d i s c o v e r e d *  t h e y  
w i l l  b e  l i s t e d  a n d  t h e  s y s t e m  w i l l  a n n o u n c e  " A u g u s t  n o t  i n  
o p e r a t i o n " *  

8 )  I f  C H E C K D I R K  r u n s  s u c c e s s f u l l y *  t h e  s y s t e m  w i l l  a n n o u n c e  
" A u g u s t  i n  o p e r a t i o n "  a n d  a s k  f o r  t h e  d a t e  a n d  t i m e .  r n t e r  
t h e s e  i n  t h e  f o r m  n o - M O N - Y Y < 3 D > H H I M M •  f o l l o w  w i t h  < C R > .  T h e  
s y s t e m  J o b s  w i l l  l o g  i n  a u t o m a t i c a l l y .  

9 )  W h e n  t h e  s y s t e m  p r o m p t s  y o u  w i t h  " 3 " *  t h e  p r o m p t  f o r  E X E C *  
l o g  i n  b y  t y p i n g  " o p e  r < r S P > p a  s  s  w o r  d <  S P >  < C R > "  «  w h e r e  p a s s w o r d  
s t a n d s  f o r  y o u r  p a s s w o r d .  
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1 0 )  A f t e r  t h e  s y s t e m  p r i n t s  v a r i o u s  m e s s a g e s  a n d  p r o m p t s  w i t h  
y o u  a n o t h e r  * 8 %  t y p e  " e n a < C R > " .  T h e  r e s p o n s e  w i t l  b e  a  n e w  
p r o m n t *  " ! " *  

1 1 )  T y p e  " r e f < S P > a < C R > " .  

6 . 3  D i s c u s s i o n  

W h e n  t h e  S y s t e m  X X V  c r a s h e s *  t h e  f i r s t  t h i n g  i t  d o e s  i s  c h e c k  
i t s  r e c o v e r y  s w i t c h e s .  ( F o r  i n f o r m a t i o n  o n  r e c o v e r y  s w i t c h e s *  
s e e  s e c t i o n  1 2 *  R e c o v e r y  S w i t c h e s . )  I f  t h e  r e c o v e r y  s w i t c h e s  d o  
n o t  t e l l  t h e  s y s t e m  t o  c o m e  u p  a u t o m a t i c a l l y *  t h e  s y s t e m  s i m p l y  
s t o p s  a n d  w a i t s  f o r  s o m e o n e  t o  t e l l  i t  w h a t  t o  d o  n e x t .  Y o u  n o w  
n e e d  t o  s t e p  i n  a n d  b r i n g  t h e  s y s t e m  u p  b y  p r o v i d i n g  a  n e w  c o o y  
o f  t h e  m o n i t o r .  I n  d i s k  r e c o v e r y *  y o u  d o  t h i s  b y  t e l l i n g  t h e  
s y s t e m  t o  g e t  a  n e w  c o p y  o f  t h e  m o n i t o r  f r o m  d i s k *  w h e r e  i t  i s  
p e r m a n e n t l y  s t o r e d .  D i s k  r e c o v e r y  t h u s  s a v e s  y o u  t h e  
i n c o n v e n i e n c e  o f  f i n d i n g  a n d  l o a d i n g  t h e  m o n i t o r  t a p e  a n d  
s w i t c h i n g  a l l  t h e  s w i t c h e s  o n  t h e  c o n t r o l  p a n e l .  H o w e v e r *  i t  
w i l l  n o t  a l w a y s  w o r k .  T o  s t a r t  t h e  c o p y i n g  p r o c e d u r e ,  y o u  m u s t  
u s e  p a r t  o f  t h e  o l d  m o n i t o r  c a l l e d  " E D D T " *  E D D T  e s c a o e s  m o s t  
c r a s h e s  w i t h o u t  h a r m *  h o w e v e r *  c r a s h e s  d u e  t o  p o w e r  f a i l u r e  
a l w a y s  d e s t r o y  E D D T  a n d  s o m e t i m e s  o t h e r  c r a s h e s *  f o r  e x a m p l e ,  
t h o s e  d u e  t o  p o w e r  s u r g e s *  w i l l  a l s o  d a m a g e  i t .  I f  y o u  s u s p e c t  
t h a t  t h e  c r a s h  w a s  d u e  t o  p o w e r  f a i l u r e *  d o  n o t  t r y  t o  b r i n g  u p  
t h e  s y s t e m  w i t h  d i s k  r e c o v e r y *  u s e  t a p e  r e c o v e r y  i n s t e a d .  

Y o u  b e g i n  d i s k  r e c o v e r y  b y  t y p i n g  " d s k r l d < E S C > g " .  " D s k r l d "  
s t a n d s  f o r  " d i s k  r e l o a d " ?  i t  i s  t h e  n a m e  o f  a  l o c a t i o n  i n  t h e  
s y s t e m * s  m e m o r y .  T h i s  l o c a t i o n  i s  t h e  b e g i n n i n g  o f  t h e  d i s k  
r e c o v e r y  p r o c e d u r e *  a  p r o g r a m  t h a t  c o p i e s  a  n e w  m o n i t o r  f r o m  a  
f i l e  s t o r e d  o n  t h e  d i s k .  W h e n  y c u  t y p e  " d s k r I d < t S C > g " *  y o u  t e l l  
E D D T  t o  g o  t o  t h i s  p r o c e d u r e  a n d  b e g i n  r u n n i n g  t h e  p r o g r a m  f o u n d  
t h e r e .  W h e n  t h e  p r o c e d u r e  b e g i n s *  i t  p r i n t s  " r e l o a d i n g  f r o m  
d i s k " .  T f  t h i s  m e s s a g e  n e v e r  a p p e a r s *  i t  m e a n s  E D D T  w a s  w i n e d  
o u t  b y  t h e  c r a s h  a n d  y o u  c a n n o t  r e a c h  t h e  d i s k  r e c o v e r y  
p r o c e d u r e .  I n  t h i s  c a s e *  b e g i n  a  t a p e  r e c o v e r y .  

I f  c o n t r o l  i s  s u c c e s s f u l l y  t r a n s f e r r e d  t o  t h e  d i s k  r e c o v e r y  
p r o c e d u r e *  t h e  p r o c e d u r e  f i r s t  m o v e s  i t s e l f  t o  a  s p e c i a l  s p o t  i n  
m e m o r y *  b e g l n n i n o  a t  l o c a t i o n  3 0 0 0 *  a n d  m a k e s  r o o m  f o r  t h e  n e w  
m o n i t o r  b y  c l e a r i n g  t h e  r e s t  o f  c e n t r a l  m e m o r y .  T h e  s y s t e m  n e x t  
n e e d s  t o  k n o w  w h e r e  t o  s h o u l d  l o o k  f o r  a  n e w  m o n i t o r .  E a c h  d i s k  
h a s  a  c o p y  o f  t h e  m o n i t o r  s t o r e d  i n  a  f i l e  n a m e d  
< S Y S T E M > M O N I T O R  . P A C K - x U *  w h e r e  x  s t a n d s  f o r  t h e  d i s k  n u m o e r .  
T h e  m o n i t o r  f i l e  o n  a i s k  p a c k  0 *  f o r  e x a m p l e *  i s  n a m e d  
M O N I T O R . P A C K - 0 * 1 .  T o  f i n d  o u t  w h i c h  d i s k  i t  s h o u l d  c h e c k  f o r  
t h e  n e w  m o n i t o r *  t h e  s y s t e m  w i l l  a s k  " B O O T  C R Q M  D I S K  P A C K  t t  I C R  
F O R  A N Y 3 " .  T h e  s t a n d a r d  a n s w e r  h e r e  i s  < C C R > .  T h i s  t e l l s  t h e  
s y s t e m  t o  s t a r t  b y  l o o k i n g  o n  d i s k  p a c k  0  f o r  t h e  f i l e *  i f  i t  i s  
n o t  t h e r e *  l o o k  o n  d i s k  p a c k  1 *  a n d  f i n a l l y  c h e c k  d i s k  p a c k  2 .  
T o  t e l l  t h e  s y s t e m  t o  c h e c k  o n l y  a  p a r t i c u l a r  d i s k  p a c k *  i n s t e a d  
o f  a n s w e r i n g  t h e  q u e s t i o n  w i t h  < C R > *  g i v e  t h e  n u m b e r  o f  t h e  
p a c k .  I f  t h e  s y s t e m  c a n n o t  f i n d  a  g o o d  m o n i t o r  f i l e *  i t  w i l l  
p r i n t  o u t  " F A I L E D  T O  R E A D  R E S I D E N T  M O N I T O R " .  S i n c e  d i s k  
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r e c o v e r y  c a n n o t  w o r k  w i t h o u t  r e a d i n g  t h e  r e s i d e n t  m o n i t o r  f r o m  
d i s k ,  y o u  w i l l  h a v e  t o  h a l t  t h e  s y s t e m  w i t h  M e t h o d  3  i n  s e c t i o n  
1 3 . 5  a n d  t h e n  u s e  t a p e  r e c o v e r y  t o  b r i n g  t h e  s y s t e m  u p .  

I f  t h e  s y s t e m  d o e s  f i n d  a  u s a b l e  c o p y  o f  t h e  m o n i t o r  f i l e ,  t h e  
d i s k  r e l o a d  p r o c e d u r e  c o p i e s  a  n e w  r e s i d e n t  m o n i t o r  f r o m  d i s k  
i n t o  t h e  c l e a r e d  m e m o r y .  T h e  s y s t e m  w i l l  i n f o r m  y o u  o f  i t s  
p r o g r e s s  w i t h  v a r i o u s  m e s s a g e s .  S i n c e  y o u  s t i l l  d o n ' t  r e a l l v  
k n o w  i f  t h i s  p r o c e d u r e  e s c a p e d  t h e  c r a s h  w i t h o u t  h a r m ,  i t  i s  
w i s e  t o  k e e p  a n  e y e  o n  t h e s e  m e s s a g e s .  I f  a n y t h i n g  g o e s  w r o n g  
b e f o r e  t h e  s y s t e m  r u n s  C H E C K D I S K  a n d  r e o o r t s  o n  t h e  s t a t u s  o f  
t h e  f i l e  s y s t e m ,  i t  m e a n s  t h e  p r o c e d u r e  i s  u n u s a b l e .  I f  t h e  
s y s t e m  h a n g s  a s  i t  c o m e s  u p ,  h a l t  i t  w i t h  M e t  h o  c  P  d o c u m e n t e d  i n  
s e c t i o n  1 3 . 5  o f  " R e l a t e d  P r o c e d u r e s "  a n d  b r i n g  i t  u o  w i t h  t a p e  
r e c o v e r y .  I f  t h e  s y s t e m  c r a s h e s  a g a i n ,  b e g i n  a  t a p e  r e c o v e r y .  

A f t e r  t h e  r e s i d e n t  m o n i t o r  i s  i n  m e m o r y ,  t h e  s y s t e m  w i l l  g o  i n t o  
E L D D T  a n d  p r i n t  " " D O T "  o n  t h e  o p e r a t o r ' s  t e r m i n a l .  W h e n  y o u  t y p e  
" s t a r t < E S C > g "  •  y o u  t r a n s f e r  c o n t r o l  t o  t h e  S t a r t  p r o c e d u r e .  
T h i s  p r o c e d u r e  s t a r t s  u p  t h e  r e s t  o f  t h e  r e c o v e r y  p r o c e d u r e  a n d  
c o p i e s  t h e  s w a p p a b l e  m o n i t o r  f r o m  t h e  s e c o n d  p a r t  o f  t h e  m o n i t o r  
f  i  l e .  

A s  t h e  s y s t e m  c o p i e s  t h e  n e w  m o n i t o r ,  t h e  o l d  s e t t i n g s  o f  t h e  
r e c o v e r y  s w i t c h e s  a r e  r e p l a c e d  b y  t h e  d e f a u l t  s w i t c h  s e t t i n g s  
t h a t  a r e  p a r t  o f  t h e  n e w  m o n i t o r .  T h e s e  d e f a u l t  s e t t i n g  a r e :  
D B U G S W  =  1 *  D C H K S W  =  0 ,  R E L D S V  -  I t  a n d  C D M & S W  -  1 .  T h i s  t e l l s  
t h e  s y s t e m  t h a t  a f t e r  c r a s h i n g  i t  s h o u l d  s t o p  a n d  w a i t  f o r  
i n s t r u c t i o n s  o n  w h a t  t o  d o  n e x t .  O n c e  t h e  s y s t e m  i s  u p ,  y o u  m a y  
c h a n g e  t h e s e  d e f a u l t  s w i t c h  s e t t i n g s  w i t h  t h e  p r o c e d u r e  
d o c u m e n t e d  i n  s e c t i o n  1 2 ,  R e c o v e r y  S w i t c h e s .  T h a t  s e c t i o n  a l s o  
e x p l a i n s  r e c o v e r y  s w i t c h e s  i n  g e n e r a l .  

O n c e  t h e  s y s t e m ' s  n e w  m o n i t o r  i s  i n  p i e c e ,  t h e  r e m a i n d e r  o f  d i s k  
r e c o v e r y  i s  e x a c t l y  t h e  s a m e  a s  t a p e  r e c o v e r y .  T h u s ,  t h e  
f o l l o w i n g  e x p l a n a t i o n  i s  i d e n t i c a l  t o  t h e  l a s t  p a r t  o f  t h e  
D i s c u s s i o n  i n  t h e  s e c t i o n  o n  t a p e  r e c o v e r y .  T h i s  e x p l a n a t i o n  i s  
i n c l u d e d  h e r e  f o r  y o u r  c o n v e n i e n c e ;  i f  y c u  a r e  a l r e a d y  f a m i l i a r  
w i t h  t a p e  r e c o v e r y ,  y o u  d o  n o t  n e e d  t o  r e a d  f u r t h e r .  

M o w  t h a t  i t  h a s  i t s  n e w  m o n i t o r ,  t h e  s y s t e m  t u r n s  i t s  a t t e n t i o n  
t o  t h e  m e m o r y  a n d  f i l e  s y s t e m .  I t  f i r s t  r e p o r t s  o n  t h e  s i z e  o f  
t h e  m e m o r y  a n d  t e l l s  y o u  a b o u t  t h e  B A T  b l o c k s .  " B A T "  s t a n d s  f o r  
" p a d  A d d r e s s  T a b l e " .  B A T  b l o c k s  c o n t a i n  t a b l e s  t h a t  a r e  u s e d  t o  
k e e p  t r a c k  o f  w h a t  p a r t s  c f  t h e  d i s k  a r e  b a d  a n d  t h u s  s h o u l d  n o t  
h e  u s e d .  O n c e  i t  i s  d e t e r m i n e d  w h a t  p a r t s  o f  t h e  d i s k  a r e  b a a  
a n d  s h o u l d  n o t  b e  u s e d  f o r  s t o r a g e ,  t h e  s y s t e m  r u n s  a  p r o g r a m  
c a l l e d  " C H E C K D I S K " •  C H E C K D I S K *  a s  t h e  n a m e  i n d i c a t e s ,  c h e c k s  
t h e  d i s k s  a n d  t h e  i n t e g r i t y  o f  t h e  f i l e  s y s t e m  I t  m a k e s  s u r e  
t h a t  n o  s e c t i o n  o f  t h e  d i s k  i s  a l l o c a t e d  t o  m o r e  t h a n  o n e  f i l e  
a n d  t h a t  a l l  f i l e  a d d r e s s e s  a r e  v a l i d .  T f  C H E C K D I S K  d i s c o v e r s  
e r r o r s  i n  t h e  f i l e  s y s t e m *  i t  l i s t s  t h e  b a d  f i l e s ,  a n d  t h e  
s y s t e m  s t o p s  a n d  w a i t s  f o r  y o u  t o  c o r r e c t  t h e m .  I n  t h i s  c a s e ,  
t h e  s y s t e m  w i l l  n o t  b e  a b l e  t o  c o m e  u p *  t o  l e t  y o u  k n o w  w h a t  i s  
h a p p e n i n g  i t  w i l l  a n n o u n c e ,  " A u g u s t  n o t  i n  o p e r a t i o n " .  R o r  m o r e  
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i n f o r m a t i o n  o n  C H E C K D I S K  a n a  i n s t r u c t i o n s  f o r  c o r r e c t i n g  t h e  
e r r o r s  i t  d e t e c t s *  s e e  s e c t i o n  1 3 . 2 *  C o r r e c t i n g  P r o b l e m s  F o u n d  
b y  C H E C K D I S K .  

I f  C H E C K D I S K  f i n d s  n o  s e r i o u s  f i l e  p r o b l e m s *  i t  r e p o r t s  o n  d i s k  
u s e *  a n d  t h e n *  o n c e  i t  i s  f i n i s h e d *  t h e  s y s t e m  w i l l  a n n o u n c e *  
" A u g u s t  i n  o p e r a t i o n " .  A t  t h i s  p o i n t *  t h e  s y s t e m  i s  c o m p l e t e l y  
r e a d y  t o  c o m e  u p  a n d  o p e n  i t s e l f  t o  u s e r s .  I t  n e e d s  o n l y  t w o  
m o r e  t h i n g s  f r o m  y o u *  t h e  d a t e  a n d  t i m e .  W h e n  t h e  s y s t e m  
d i r e c t s  y o u  t o  e n t e r  t h e  c u r r e n t  d a t e  a n d  t i m s *  t y p e  t w o  n u m o e r s  
f o r  t h e  d a y *  a  d a s h *  t h e  f i r s t  t h r e e  t e t t e r s  o f  t h e  m o n t h *  a  
d a s h *  a n d  t h e n  t w o  n u m b e r s  f o r  t h e  y e a r .  F o l l o w  t h e s e  w i t h  a  
s p a c e  a n d  t h e n  g i v e  t h e  t i m e *  o n  a  2 4  h o u r  o a s i s *  a s  t w o  n u m b e r s  
f o r  t h e  h o u r *  a  c o l o n *  a n d  t h e n  t w o  n u m o e r s  f o r  t h e  m i n u t e s !  b e  
s u r e  t o  g i v e  t h e  c o r r e c t  t i m e .  F o l l o w  a l l  t h i s  w i t h  a  c a r r i a g e  
r e t u r n .  F o r  e x a m p l e *  y o u  w o u l d  e n t e r  t h e  d a t e  M a r c h  ° «  1 9 8 1 *  
a n d  t h e  t i m e  5 : 0 4  p m *  a s  " 0 9 - m a i — - 8 1 < S P > 1 7 : 0 4 < C R > "  .  I f  y o u  e n t e r  
t h e  w r o n g  d a t e  a n d  t i m e *  f i n i s h  t h e  r e c o v e r y  p r o c e d u r e  a n d  t h e n  
c o r r e c t  y o u r  m i s t a k e  a s  d o c u m e n t e d  i n  s e c t i o n  1 3 . 6 *  C h a n g i n g  t h e  
D a t e  a n d  T i m e .  

A f t e r  y o u  h a v e  e n t e r e d  t h e  d a t e  a n d  t i m e  t h e  s y s t e m  i s  
o f f i c i a l l y  u p .  T h e  s y s t e m  j o b s  w i l l  n o w  l o g  i n  a u t o m a t i c a l l y  
a n d  y o u  w i l l  b e  p r o m p t e d  w i t h  " 9 " *  t h e  p r o m p t  f o r  E X E C .  T h i s  i s  
a n  i n v i t a t i o n  t o  l o g  i n .  L o g  i n  a s  a n  o p e r a t o r  b y  t y o i n o  
" o p e r < r S P > p a s s w o r d < T S P > < C R > " *  t h a t  i s :  " o p e r "  ( f o r  o p e r a t o r ) *  a  
s p a c e *  y o u r  p a s s w o r d *  a  s p a c e *  a n d  t h e n  a  c a r r i a g e  r e t u r n .  I n  
t h e  i n t e r e s t s  o f  s e c r e c y *  y o u r  p a s s w o r d  w i l l  n o t  p r i n t .  A f t e r  
y o u  h a v e  l o g g e d  i n *  t h e  s y s t e m  w i l l  p r i n t  v a r i o u s  m e s s a g e s  a n d  
a n o t h e r  " " " .  T y p e  " e n a < C 8 > " .  T h i s  s t a n d s  f o r  " e n a b l e "  a n d  
t e l l s  t h e  s y s t e m  t o  a l l o w  y o u  t o  p e r f o r m  o p e r a t i o n s  d e n i e d  t h e  
n o r m a l  u s e r .  O n c e  y o u  h a v e  " e n a b l e d " *  o r  i d e n t i f i e d  y o u r s e l f  t o  
t h e  s y s t e m  a s  a  p e r s o n  w i t h  s p e c i a l  p o w e r s *  t h e  s y s t e m  w i l l  
c h a n g e  i t s  p r o m p t  t o  N o w  r e f u s e  a u t o m a t i c  l o g o u t  b y  t y p i n g  
" r e t < S P > a < C R > " .  A U G U S T  n o r m a l l y  l o g s  o u t  u s e r s  w h o  l e a v e  t h e i r  
t e r m i n a l s  i d l e .  

6 . 4  E r r o r s  a n d  R e c o v e r i e s  

N o t h i n g  h a p p e n s  w h e n  y o u  t y p e  " d s k r l d < E S C > g "  

I f  n o t h i n g  h a p p e n s  w h e n  y o u  t y p e  " d s k r I d < E S C > g " •  t h i s  m e a n s  
t h e  d i s k  r e c o v e r y  p r o c e d u r e  c a n n o t  b e  u s e d .  I n s t e a d *  u s e  t h e  
t a p e  r e c o v e r y  p r o c e d u r e .  

T h e  s y s t e m  c a n n o t  f i n d  a  m o n i t o r  f i l e  

I f  t h e  s y s t e m  c a n n o t  f i n d  t h e  m o n i t o r  f i l e ,  i t  w i l l  t e l l  y o u  
" F A I L E D  T O  R E A D  R E S I D E N T  M O N I T O R " .  I f  y o u  h a v e  t o l d  t h e  
s y s t e m  t o  l o o k  o n  a  s p e c i f i c  d *  s  k  f o r  t h e  m o n i t o r *  h a l t  t h e  
s y s t e m  ( w i t h  M e t h o d  B  o f  s e c t i o n  1 3 . 5 > *  t r y  a n o t h e r  d i s k  
r e c o v e r y  a n d  t e l l  t h e  s y s t e m  t o  l o o k  o n  a  d i f f e r e n t  d i s k  f o r  
t h e  m o n i t o r .  I f *  a f t e r  c h e c k i n g  t h e m  a l l  ( e i t h e r  b y  t y p i n g  a  
< C R >  o r  i n d i v i d u a l l y  g i v i n g  t h e  n u m b e r  o f  e a c h  d i s k ) *  y o u  
d i s c o v e r  t h a t  n o n e  o f  t h e  d i s k s  h a v e  a  g o o d  c o p y  o f  t h e  
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m o n i t o r  f i l e *  y o u  c a n n o t  u s e  d i s k  r e c o v e r y .  H a l t  t h e  s y s t e m *  
i t  n e c e s s a r y *  a n d  b r i n g  i t  u p  w i t h  a  t a p e  r e c o v e r y .  

E r r o r s  b e f o r e  C H E C K D I S K  r e p o r t s  o n  t h e  f i l e  s y s t e m  

I f  t h e  s y s t e m  h a n g s  o r  c r a s h e s  b e f o r e  C H E C K D I R K  r e p o r t s  o n  
t h e  s t a t u s  o f  t h e  f i l e  s y s t e m  a n d  y o u  n e v e r  g e t  t h e  m e s s a g e  
" A u g u s t  i n  o p e r a t i o n "  o r  " A u g u s t  n o t  i n  o p e r a t i o n " *  r e c o v e r y  
w i l l  n o t  b e  s u c c e s s f u l .  B r i n g  u p  t h e  s y s t e m  w i t h  t h e  t a p e  
r e c o v e r y  p r o c e d u r e .  

r H E C K 0 I S K  d i s c o v e r s  p r o b l e m s  w i t h  t h e  f i l e  s y s t e m  

I f  C H E C K D I S K  f i n d s  a n y t h i n g  w r o n g  w i t h  t h e  f i l e  s v s t e m *  t h e  
S y s t e m  X X V  w i l l  s t o p  a n d  w a i t  f o r  y o u  t o  c o r r e c t  t h e  
p r o b l e m s .  I t  c a n n o t  c o m e  u o  w h i l e  s o m e t h i n g  i s  w r o n g  w i t h  
t h e  f i l e  s y s t e m !  t h e  r i s k  o f  d e s t r o y i n g  f i l e s  i s  t o o  g r e a t .  
F o r  d i r e c t i o n s  o n  h o w  t o  c o r r e c t  a n y  p r o b l e m s  C H E C K D I S K  
f i n d s *  s e e  s e c t i o n  1 3 . 2 *  C o r r e c t i n g  P r o b l e m s  r  o u n d  b y  
C H E C K D I S K ,  
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7  A U T O M A T I C  R E C O V E R Y  

7 . 1  I n t  r o d u c t 1  o n  

H o w  a  S y s t e m  X X V  r e s p o n d s  t o  a  c r a s h  i s  d e t e r m i n e d  b y  i t s  
r e c o v e r y  s w i t c h e s .  R e c o v e r y  s w i t c h e s  a r e  e x p l a i n e d  i n  s e c t i o n  
1 2 *  R e c o v e r y  S w i t c h e s .  I f  t h e y  a r e  s e t  f o r  a u t o m a t i c  r e c o v e r y  
B E F O R E  a  c r a s h i  t h e n *  a f t e r  o n e  o c c u r s *  t h e  s y s t e m  s h o u l d  
i m m e d i a t e l y  t r y  t o  b r i n g  i t s e l f  u p  w i t h  t h e  p r o c e d u r e  d o c u m e n t e d  
h e r e .  T h i s  i s  c o n v e n i e n t *  s i n c e  y o u  d o  n o t  h a v e  t o  s t a r t  a  
r e c o v e r y  p r o c e d u r e  e v e r y  t i m e  t h e  s y s t e m  c r a s h e s .  H o w e v e r *  d o  
n o t  a s s u m e  t h a t  s y s t e m s  s e t  f o r  a u t o m a t i c  r e c o v e r y  w i l l  n e v e r  
n e e d  y o u r  h e l p .  I f  t h e  c r a s h  w a s  d u e  t o  p o w e r  f a i l u r e  o r  i t  
d a m a g e d  m e m o r y *  a u t o m a t i c  r e c o v e r y  w i l l  n e v e r  b e g i n ?  t h e  s y s t e m  
w i l l  s i m p l y  s i t  t h e r e  a n d  y o u  w i l l  h a v e  t o  b e g i n  a  t a p e  
r e c o v e r y .  I f  t h e  r e c o v e r y  p r o c e d u r e  w a s  s o m e h o w  d a m a g e d  i n  t h e  
c r a s h *  t h e  s y s t e m  m a y  s t a r t  t o  b r i n g  i t s e l t  u o  a n d  t h e n  h a n g  o r  
c r a s h  a g a i n .  I n  t h i s  c a s e  t o o *  y o u  m u s t  s t e p  i n *  h a l t  t h e  
s y s t e m *  i f  n e c e s s a r y *  a n d  u s e  t a p e  r e c o v e r y .  E v e n  i f  a u t o m a t i c  
r e c o v e r y  b e g i n s  a n d  g e t s  a s  f a r  a s  r u n n i n g  C H E C K D I S K *  s u c c e s s  i s  
n o t  g u a r a n t e e d .  I f  C H E C K D I S K  d e t e c t s  p r o b l e m s  i n  t h e  f i l e  
s y s t e m *  a u t o m a t i c  r e c o v e r y  c a n  p r o c e e d  n o  f u r t h e r .  A f t e r  
c o r r e c t i n g  t h e  f i l e  p r o b l e m s  a n d  h a l t i n g  t h e  s y s t e m  ( b o t h  
d o c u m e n t e d  i n  s e c t i o n  1 3 *  R e l a t e d  P r o c e d u r e s ) *  y o u  w i l l  h a v e  t o  
u s e  d i s k  r e c o v e r y  t o  o r i n g  t h e  s y s t e m  u p .  

7 . 2  S u m m a r y  

I f  a  S y s t e m  X X V  s e t  f o r  a u t o m a  t i c  r e c o v e r y  c o m e s  u p  
s u c c e s s f u l l y *  y o u  d o  n o t  n e e d  t o  d o  a n y t h i n g  u n t i l  y o u  l o g  i n  a s  
a n  o p e r a t o r .  I f  r e c o v e r y  n e v e r  s t a r t s *  i f  i t  f a i l s  O e f o r e  
C H E C K D I S K  r e p o r t s  o n  t h e  f i l e  s y s t e m *  o r  i f  C H E C K D I S K  d i s c o v e r s  
b a d  f i l e s *  s e e  # r r r o r s  a n d  R e c o v e r i e s "  i n  t h i s  s e c t i o n  t o r  
i n s t r u c t i o n s .  

1 )  T h e  s y s t e m  w i l l  b e g i n  t o  b r i n g  i t s e l f  u p *  v a r i o u s  m e s s a g e s  
w i l l  r e c o r a  i t s  p r o g r e s s .  

2 )  C H E C K D I S K  w i l l  r u n  a n d  c h e c k  t h e  f i l e  s y s t e m .  I f  i t  f i n d s  n o  
m a j o r  e r r o r s *  i t  w i l l  r e p o r t  t h e  n u m b e r  o f  d i s k  p a g e s  u s e d  
a n d  t h e  n u m b e r  a v a i l a b l e .  I f  b a d  f i l e s  a r e  d i s c o v e r e d *  t h e y  
w i l l  b e  l i s t e d  a n d  t h e  s y s t e m  w i l l  a n n o u n c e  " A u g u s t  n o t  i n  
o p e r a t i o n " .  

3 >  I f  C H E C K D I S K  r u n s  s u c c e s s f u l l y *  t h e  s y s t e m  w i l l  a n n o u n c e  
" A u g u s t  i n  o p e r a t i o n " .  T h e  s y s t e m  i s  n o w  u o .  T h e  s y s t e m  
j o b s  w i l t  l o g  i n  a u t o m a t i c a l l y .  

4 )  * J h e n  t h e  s y s t e m  p r o m p t s  y o u  w i t h  " 8 " »  t h e  p r o m p t  f o r  E X E C *  
l o g  i n  b y  t y p i n g  " o p e r  < S P > p a s s w o r d < S P X C R > "  *  w h e r e  p a s s w o r d  
s t a n d s  f o r  y o u r  p a s s w o r d .  
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5 )  A f t e r  s y s t e m  p r i n t s  v a r i o u s  m e s s a g e s  a n d  p r o m p t s  w i t h  y o u  
a n o t h e r  " 8 H *  t y p e  " e n a < ' C R > " .  T h e  r e s p o n s e  w i l l  b e  a  n e w  
p r o m p t *  " I " .  

6 )  T y p e  " r e t < S P > a < C R > " .  

7 . 3  D i s c u s s i o n  

W h e n  a  S y s t e m  X X V  c r a s h e s *  t h e  f i r s t  t h i n g  i t  d o e s  i s  c h e c k  i t s  
r e c o v e r y  s w i t c h e s *  t h e  s w i t c h e s  w h i c h  t e l l  i t  w h a t  i t  s h o u l d  d o  
n e x t .  R e c o v e r y  s w i t c h e s  a n d  t h e i r  v a r i o u s  s e t t i n g s  a r e  
e x p l a i n e d  i n  s e c t i o n  1 2 *  R e c o v e r y  S w i t c h e s .  O n e  s e t t i n g  o f  t h e  
r e c o v e r y  s w i t c h e s  w i l l  t e l l  t h e  s y s t e m  t o  c o m e  u p  a u t o m a t i c a I l y •  
I t *  a f t e r  a  c r a s h *  t h e  s y s t e m  d i s c o v e r s  t h a t  t h e  s w i t c h e s  a r e  
s e t  i n  t h i s  w a y *  i t  w i l l  i m m e d i a t e l y  s t a r t  t o  b r i n g  i t s e l f  p a c k  
u p  w i t h o u t  w a i t i n g  f o r  a n  o p e r a t o r .  

T h e r e  a r e *  h o w e v e r *  s e v e r a l  p r o b l e m s  t h a t  c a n  s t o p  s y s t e m s  f r o m  
c o m i n g  u o  a u t o m a t i c a l l y .  F i r s t  o f  a l l *  t h e  s y s t e m  m a y  n e v e r  
f i n d  o u t  t h a t  i t  w a s  s u o o o s e d  t o  d o  t h i s .  I n  c r a s h e s  d u e  t o  
p o w e r  f a i l u r e  a n d  t h o s e  t h a t  d a m a g e  m e m o r y *  t h e  r e c o v e r y  s w i t c h  
s e t t i n g s  m a y  b e  l o s t  o r  n e v e r  c h e c k e d .  C o n s e q u e n t l y *  a  s y s t e m  
y o u  t h i n k  i s  s e t  t o  c o m e  u p  a u t o m a t i c a l l y  w i l l  n e t .  I n s t e a d *  i t  
w i l l  w a i t  f o r  y o u  t o  b e g i n  a  r e c o v e r y  p r o c e d u r e *  j u s t  a s  i t  
n o r m a l l y  d o e s  a f t e r  a  c r a s h .  K e e p  a n  e y e  o n  a l l  s y s t e m s  s e t  f o r  
a u t o m a t i c  r e c o v e r y *  i f  y o u  s e e  a  s y s t e m  t h a t  a p p e a r s  t o  b e  d o w n  
a n d  n o t  t r y i n g  t o  c o m e  u p *  y o u  w i l l  h a v e  t o  u s e  t h e  t a p e  
r e c o v e r y  p r o c e d u r e  t o  b r i n g  i t  u p .  D o  n o t  t r y  t o  u s e  t h e  d i s k  
r e c o v e r y  p r o c e d u r e *  i t  t o o  w i l l  b e  l o s t  a l o n g  w i t h  t h e  r e c o v e r y  
s w i t c h e s .  

I f  t h e  s y s t e m  d o e s  r e m e m b e r  i t s  r e c o v e r y  s w i t c h  s e t t i n g s  a n d  t r y  
t o  c o m e  u p  a u t o m a t i c a l l y *  i t  u s u a l l y  b e g i n s  b y  c o p y i n g  t h e  
c u r r e n t  c o n t e n t s  o f  c e n t r a l  m e m o r y  i n t o  t w o  f i l e s .  T h e  f i r s t  
5 1 2  p a g e s  o f  m e m o r y  a r e  s t o r e d  i n  a  f i l e  c a l l e d  
< S Y S T E M > C O R D M P . L O W  a n d  t h e  s e c o n d  5 1 2  p a g e s  a r e  s t o r e d  i n  a  f i l e  
c a l l e a  < S Y S T r M > C O R D H P . H G H •  T h e s e  f i l e s  a r e  u s e d  b y  s y s t e m s  
p r o g r a m m e r s  t o  f i n d  o u t  w h a t  w a s  i n  c e n t r a l  m e m o r y  r i g h t  a f t e r  
t h e  c r a s h .  I f  y o u  d o  n o t  w a n t  t h e  s y s t e m  t o  b o t h e r  w i t h  t h i s  
c o p y i n g *  y o u  m a y  s e t  t h e  r e c o v e r y  s w i t c h e s  s o  t h a t  i t  w i l l  n o t  
b e  d o n e .  S e e  s e c t i o n  1 2 *  R e c o v e r y  S w i t c h e s .  

C n e e  t h e  c o n t e n t s  o f  c o r e  h a v e  b e e n  s a f e t y  s t o r e d  i n  t h e  C O R D M P  
f i l e s *  t h e  s y s t e m  n e x t  n e e d s  a  n e w  c o p y  o f  t h e  m o n i t o r .  T h e  
s y s t e m  c o p i e s  t h e  m o n i t o r  f r o m  d i s k  w i t h  a  p r o c e d u r e  v e r y  m u c h  
l i k e  t h e  d i s k  r e c o v e r y  p r o c e d u r e .  T h e  p r o c e d u r e  p r i n t s  m e s s a g e s  
t o  h e l p  y o u  f o l l o w  i t s  p r o g r e s s .  I t  i s  a  v e r y  g o o d  i d e a  t o  r e a d  
t h e s e  m e s s a g e s  a n d  m a k e  s u r e  r e c o v e r y  i s  p r o g r e s s i n g  
s u c c e s s f u l l y *  r v e n  a f t e r  t h e  r e c o v e r y  p r o c e d u r e  s t a r t s *  t h i n g s  
c a n  s t i l l  g o  w r o n g .  I f  t h e  p r o c e d u r e  w a s  d a m a g e d  b y  t h e  c r a s h *  
t h e  s y s t e m  m a y  h a n g  a s  i t  c o m e s  u p  o r  m a y  t r y  t o  c o m e  u p *  f a i l *  
a n d  c r a s h  a g a i n .  A f t e r  c r a s h i n g *  t h e  s y s t e m  w o u t d  o n c e  m o r e  
c h e c k  t h e  r e c o v e r y  s w i t c h e s *  d i s c o v e r  i t  s h q u l d  c o m e  u p  
a u t o m a t i c a  1 1 y •  t a k e  a n o t h e r  c o r e  d u m p *  a n d  t r y  t o  c o m e  u p .  A s  
i t  t r i e d  t o  c o m e  u p *  t h e  s y s t e m  w o u l d  e n c o u n t e r  t h e  s a m e  p r o b l e m  
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and crash again. The system could thus get caught in a loop of 
crashing* trying to come up* and crashing again. If you notice 
a system set for automatic recovery that appears to be hung or 
having some kind of trouble* watch it for a while. If it never 
sets to the point of runnine CHECKDIRK* halt the system with 
Nethod B of section 13.5* Halting the System. Then switch to 
tape recovery. 

If all no°s well with the automatic recovery procedure* it will 
announce "reloading from disk"* move itself to a special place 
in memory* starting at location 3000 and clear the rest of core. 
A new resident monitor is then copied from a file where it is is 
permanently stored on the disk. After the resident monitor is 
read* the system starts up and transfers control to the Start 
procedure. This very much like the procedure you get when you 
give the Start command in the disk recovery procedure. The 
Start procedure starts up the rest of the reocvery procedure and 
copies the swappable monitor from the second oart of the TDMITDR 

f 1 le. 

Now that it has its new monitor* the system turns its attention 
to the memory and file system. It first reports on the size of 
the memory and tells you about the BAT blocks. "BAT" stands for 
"Bad Address Table". BAT blocks contain tables that are used to 
keep track of what parts of the disk are bad and thus should not 
be used. Once it is determined what parts of the disk are bad 
and should not be used for storage* the system runs a program 
called "CHECKDTSK". CHECKDISK* as the name indicates* checks 
the disks and the integrity of the file system It makes sure 
that no section of the disk is allocated to more than one file 
and that all file addresses are valid. If CHECKDISK discovers 
errors in the file system* it lists the bad files* and the 
system stops and waits for you to correct them. Thus* if 
CHECKDISK discovers problems* the system cannot come all the way 
up automatically. Instead* the system will announce* "August 
not in operation" you must take over and fix the file problems 
CHECKDISK has found. For instructions on how to do so* see 
section 13.2* Correcting rmors Pound by CHECKDTSK. 

If CHECKDISK finds nothing wrong with the file system, it 
reports on disk use* and then* once it is finished* the system 
will announce* "August in operation". At this point* the system 
is up. Notice that you are not reouired to enter the date and 
time as you must do to end the disk and tape recovery 
procedures. During automatic recovery* unlike the other 
recovery procedures* the system's internal clock continues to 
run. To learn the correct time* the system simply uses it 
instead of asking you. In addition to using the system's clock 
to find the time* the end of the automatic recovery procedure 
differs in another way from oisk and tape recovery. During 
automatic recovery* the system saves the original recovery 
switches settings. Uhen recovery is over* these settings are 
restored and replace the default switches settings that are read 
in as part of the new monitor. This means that after an 
automatic recovery the recovery switches continue to be set for 



Automatic Recovery Page 25 

automatic: next time the system crashes It wilt again try to 
bring itself up automatically. 

Once the system has found out the time and come all the way upi 
the system jobs can tog in automatically and you will be 
prompted with "3", the herald for EXEC. This is an invitation 
to log in. Log in as an operator by tyoing 
" oper <SP>pass wo rdf SPXCR > " • that is: "oper" Cfor operator*, a 
space, your password, a space, and then a carriage return. In 
the interests of secrecy, your password will not print. After 
you have logged in, the system will print various messages and 
another "3". Type Bena<CR>". This stands for "enable" and 
tells the system to allow you to Derform operations denied the 
normal user. Once you have "enabled", or identified yourself to 
the system as a person with special powers, the system will 
change its prompt to "!"• Now refuse automatic logout by tyoing 
"ret<SP>a<CR>". AUGUST normally logs out users who leave their 
terminals idle. 

7.4 Errors and Recoveries 

The System never begins to bring itself up 

If a system that is supposed to be set tor automatic recovery 
never announces "reloading from disk" to show it has begun, 
bring the system up with tape recovery. 

rrrors before CHECKDISK reoorts on the file system 

If the system hangs or crashes before CHECKDISK reports on 
the status of the file system and you never get the message 
"August in operation" or "August not in operation", recovery 
will not be successful. Bring up the system with the t aoe 
recovery procedure. 

CHECKDISK discovers problems with the file system 

I f  CHECKDISK finds anything wrong with the tile system, the 
System XXV will come up automatically? the risk of destroying 
files is too great. Instead, it will stoo and wait for you 
to correct the problems, c o r  directions on how to correct 
any problems CHECKDISK finds, see section 13.2, Correcting 
Problems round by CHECKDISK. 
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9  T A P E  R E C O V E R Y  

8 . 1  I n t r o d u c t i o n  

T a p e  r e c o v e r y  i s  b a s i c a l l y  a  b a c k u p  r e c o v e r y  p r o c e d u r e .  T t  
s h o u l d  b e  u s e d  a f t e r  a u t o m a t i c  o r  d i s k  r e c o v e r y  h a s  f a i l e d  o r  
a f t e r  a  c r a s h  d u e  t o  p o w e r  f a i l u r e .  T a p e  r e c o v e r y  i s  n o r m a l l y  a  
s t r a i g h t f o r w a r d  a n d  n o t  p a r t i c u l a r l y  d i f f i c u l t  p r o c e d u r e *  b u t  i t  
c a n  g r o w  r a t h e r  c o m p l i c a t e d *  p a r t i c u l a r l y  i f  t h e  c r a s h  h a s  
s o m e h o w  d a m a g e d  t h e  f i l e  s y s t e m  o r  w r e a k e d  o t h e r  h a v o c .  T f  y o u  
e n c o u n t e r  p r o b l e m s  w h i l e  b r i n g i n g  t h e  s y s t e m  u p *  c h e c k  s e c t i o n  
8 . 4 *  E r r o r s  a n d  R e c o v e r i e s  y o u  m a y  f i n d  t h e  s o l u t i o n  t o  y o u r  
p r o b l e m  t h e r e .  I f  y o u r  p r o b l e m  i s  n o t  c o v e r e d  i n  E r r o r s  a n d  
R e c o v e r i e s *  t r y  t h e  w h o l e  p r o c e d u r e  o v e r *  s t a r t i n g  f r o m  s t e D  3 .  
I f  t h i s  d o e s  n o t  w o r k *  s o m e t h i n g  m a y  b e  s e r i o u s l y  w r o n g .  N o t i f y  
y o u r  m a n a g e r ?  h e  o r  s h e  m a y  w a n t  t o  t r y  S t a n d a l o n e  R e c o v e r y  o r *  
a s  a  l a s t  r e s o r t *  D i s k  R e b u i l d .  

8 . 2  S u m m a r y  

1 )  C h e c k  t h e  B U O H L T  n u m b e r  o n  t h e  o p e r a t o r ' s  t e r m i n a l  a n d  l o o k  
i t  u p  i n  t h e  l i s t  o f  B U G H L T s ?  i n  a d d i t i o n *  n o t e  w h i c h  e r r o r  
l i g h t s  a r e  L i t .  R e c o r d  a l l  t h i s  i n f o r m a t i o n .  

2 )  I f  t h e  p o w e r  h a s  g o n e  o f f *  y o u  m u s t  r e l o a d  t h e  m i c r o c o d e  a s  
d o c u m e n t e d  i n  s t e p s  3  t h r o u g h  1 2 .  I f  t h e  p o w e r  h a s  n o t  g o n e  
o f f *  s k i p  t o  s t e p  1 3 .  

3 )  M o u n t  t h e  m i c r o c o d e  t a p e  o n  t h e  t a p e  d r i v e .  

4 )  P u t  a l l  s w i t c h e s  o n  t h e  c o n t r o l  p a n e l  o f f  ( d o w n ) .  

5 )  P u t  a d d r e s s  s w i t c h  3 2  o n  ( u p ) .  

6 )  P u t  M  I C R O  P R O C E S S O R  S T O P  o n .  

P u t  M I C R O  P R O C E S S O R  M I  P C  o n .  

8 )  P u t  M I C R O  P R O C E S S O R  C L "  m o m e n t a r i l y  o n .  

9 )  P u t  M I C R O  P R O C E S S O R  C O N T  m o m e n t a r i l y  o n .  

1 0 )  P u t  M J C R O  P R O C E S S O R  M I P C  o f f .  

1 1 )  P u t  M I C R O  P R O C E S S O R  S T O P  o f f .  

1 2  >  P u t  M I C R O  P R O C E S S O R  C O N T  m o m e n t a r i l y  o n .  T h e  t a o e  s h o u l d  
s p i n  a n d  t h e n  s t o p .  R e m o v e  t h e  m i c r o c o d e  t a p e  f r o m  t h e  t a p e  
d r i v e .  
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13) You are now ready to read in the new monitor. Mount the 
monitor tape on the tape drive. CStart here if you do not 
w>nt to Load the microcode.1 

14) Put all switches on the control panel off. 

15) Put address switches 24 and 26 on. 

16) Put MICRO PROCESSOR STOP on. 

17) Put MICRO PROCESSOR MIPC on. 

18) Put MICRO PROCESSOR CLR momentarily on. 

1°) Put MICRO PROCESSOR CONT momentarily on. 

20) Put MICRO PROCESSOR MIPC off. 

21) Put MICRO PROCESSOR STOP off. 

22) Momentarily put MICRO PROCESSOR CONT on. The tape should 
spin and then stop. 

23) Put address switches 24 and 26 off. 

24) Dut address switches 29 and 30 on. 

25) h" o m e nt; a r-Hy put CONSOLE START on twice. 

26) When the operator's terminal says "EnDT". type 
"start<ESC>g". The monitor tape should spin. 

27) Remove the monitor tape from the tape drive. 

28) after the system reports the size of the memory* put MI PAR 
ERR STOP and MEM PAR ERR STOP on. The system will Drint 
several messages aoout BAT blocks. 

29) CHECKDISK will run and check the file system. If it finds 
no major errors* it will report the number of disk pages used 
and the number availaole. 'f bad files are discovered* they 
will be listed and the system will announce "August not in 
operation". 

30) If CHECKDISK runs successfully, the system will announce 
"August in operation" and ask for the date and time. Enter 
these in the form OD-MON-YY<SP>HH:MMi follow with <CR>. The 
system jobs will log in automat i ca 11y. 

31) When the system prompts you with "E"* the prompt for EXEC, 
log in by typing "oper<SP>password<SP><CR>"* where password 
stands for your password. 
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32) After system prints various messages and prompts with you 
another "8% tyoe "ena<CR>". The response will be a new 
prompt* 

33) Type "ref<SP>a<CR> 

,3 Discussion 

Although you can bring System XXV up after most crashes simoly 
by providing it with a new monitor* this is not always true. 
Some crashes* especially those due to power failure* wipe out 
not only the monitor* but also the microcode. Since the 
microcode is the information the microprocessor uses to 
translate the monitor instruction into something it can 
understand* when this happens you must begin recovery by reading 
in a tape containing the microcode. Only after the mocrocode is 
available can the system correctly read the monitor tape. 

Mnce a system that does not have access to microcode or any 
part of the monitor cannot understand any instructions given on 
the operator's terminal* to reloao the microcode you must give 
the system inst ructions from the control pan el. ''oun t the 
microcode tape on the tape drive and put address switch 3? on by 
pushing the switch up. also* find the row of switches labeled 
"MICRO" and put the MICRO PROCESSOR STOP and MICRO PROCESSOR 
MI PC on. You then briefly put on MICRO PROCESSOR CLR followed 
by then "ICR^ PROCESSOR CONT. This process tells the 
microprocessor that the address specified through the address 
switches is where it should look for instructions on what to do 
next. The address you specify by putting on address switch 32 
is address 10 octal. This is the beginning of a tape-reading 
routine which is permanently stored in the memory of the 
microprocessor. You now want to tell the microprocessor to 
execute this routine and read the tape containing the microcode. 
You do this by putting off MICRO PROCESSOR MIPC and MICRO 
PROCESSOR STOP and puttino on MICRO PROCESSOR CONT. 

Once the system has read the tape containing the microcode* it 
has all the information necessary to read the first part of the 
monitor tape* which contains the resident monitor. The 
procedure for readina this tape is identical to that for reading 
the microcode tape* EXCEPT that you specify a different address 
with the address switches. First put off all the switches on 
the control panel* then put on address switches 24 and 26* out 
on MICRO PROCESSOR STOP and MICRO PROCESSOR MIPC* and finally* 
again momentarily put on MICRO PROCESSOR CLR and MICRO PROCESSOR 
CONT. This tells the system it should begin executing the 
instructions at address 5000 octal* the address specified with 
address switches 24 and 26. Address 5000 is the beginning of 
instructions for reading the monitor. To execute these 
instructions, out MICRO PROCESSOR MIPC and MICRO PROCESSOR STOP 
off and again momentarily put on MICRO PROCESSOR CONT. The 
microprocessor will read into memory the first part of the 
monitor tape* this contains the resident monitor. 
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I n c e  t h e  r e s i d e n t  m o n i t o r  i s  i n  m e m o r y *  y o u  w a n t  t o  s t a r t  i t  
r u n n i n g .  W h e n  y o u  p u t  o n  a d d r e s s  s w i t c h e s  2 9  a n d  3 0  a n d  t h e n  
h i t  C O M S Q L E  2  T  A  R  T  t w i c e *  y o u  t e l l  t h e  s y s t e m  t o  a o  t o  l o c a t i o n  
1 4 0  a n d  s t a r t  r u n n i n g  t h e  p r o c e d u r e  i t  f i n d s  t h e r e .  T h e  
p r o c e d u r e  b e g i n n i n g  a t  t h i s  l o c a t i o n  b r i n g s  t h e  s y s t e m  a l i v e  a n d  
s t a r t s  u p  t h e  r e s i d e n t  m o n i t o r .  B e c a u s e  F D D !  i s  p a r t  o f  t h e  
r e s i d e n t  m o n i t o r *  t h e  s y s t e m  c a n  n o w  g o  i n t o  E D D T  a n d  w i l t  p r i n t  
" E D D T "  o n  t h e  o p e r a t o r ^  t e r m i n a l  t o  n o t i f y  y o u .  S i n r e  E D D T  c a n  
u n d e r s t a n d  t y p e d  c o m m a n d s *  y o u  c a n  s t a r t  u p  t h e  r e s t  o f  t h e  
r e c o v e r y  p r o c e d u r e  b y  t y p i n g  " s t a r t < e s c > g "  o n  t h e  o p e r a t o r ' s  
t e r m i n a l .  T h e  s y s t e m  w i l l  b e g i n  r u n n i n g  a n d  r e a d  i n  t h e  
s w a p p a b l e  m o n i t o r *  t h e  s e c o n d  p a r t  o f  t h e  m o n i t o r  t a p e .  

W h e n  t h e  s y s t e m  c o p i e s  t h e  n e w  m o n i t o r *  t h e  o l d  s e t t i n g s  o f  t h e  
r e c o v e r y  s w i t c h e s  a r e  c h a n g e d  t o  t h e  d e f a u l t  s w i t c h  s e t t i n g s  
t h a t  a r e  p a r t  o f  t h e  n e w  m o n i t o r .  T h e s e  d e f a u l t  s e t t i n g s  a r e :  
D  R U G S  W  =  1 ,  D C H K S W  =  0 *  R E L D S W  =  1 *  a n d  C D M P S t f  =  1 .  T h i s  t e l l s  
t h e  s y s t e m  t h a t  a f t e r  c r a s h i n g  i t  s h o u l d  s t o p  a n d  w a i t  f o r  
i n s t r u c t i o n s  o n  w h a t  t o  d o  n e x t .  D n c e  t h e  s y s t e m  i s  u p .  y o u  m a y  
c h a n g e  t h e s e  d e f a u l t  s w i t c h  s e t t i n g s  w i t h  t h e  p r o c e d u r e  
d o c u m e n t e d  i n  s e c t i o n  1 2 *  R e c o v e r y  S w i t c h e s .  T h a t  s e c t i o n  a l s o  
e x p l a i n s  r e c o v e r y  s w i t c h e s  i n  g e n e r a l .  

M o w  t h a t  i t  h a s  i t s  n e w  m o n i t o r *  t h e  s y s t e m  t u r n s  i t s  a t t e n t i o n  
t o  t h e  m e m o r y  a n d  f i l e  s y s t e m .  I t  f i r s t  c h e c k s  h o w  m u c h  m e m o r y  
i s  p h y s i c a l l y  a v a i l a b l e  a n d  r e p o r t s  o n  t h e  s i z e  o f  t h e  m e m o r y .  
P u t t i n n  o n  M I  P A °  r R R  S T 3 P  a n d  M E M  P A R  E R R  S T O P  t e l l s  t h e  s y s t e m  
t o  s t o p  i t  a  p a r i t y  e r r o r  i s  e n c o u n t e r e d  i n  c e n t r a l  m e m o r y  o r  i n  
t h e  m i c r o c o d e .  T h e  s y s t e m  w i l l  n e x t  t e l l  y o u  a b o u t  t h e  B A T  
b l o c k s .  " B A T "  s t a n d s  f o r  " B a d  A d d r e s s  T a b l e " .  B A T  b l o c k s  
c o n t a i n  t a b l e s  t h a t  a r e  u s e d  t o  k e e p  t r a c k  o f  w h a t  p a r t s  o f  t h e  
d i s k  a r e  b a d  a n d  t h u s  s h o u l d  n o t  b e  u s e d .  O n c e  i t  i s  d e t e r m i n e d  
w h a t  p a r t s  o f  t h e  d i s k  a r e  b a d  a n d  s h o u l d  n o t  b e  u s e d  f o r  
s t o r a g e *  t h e  s y s t e m  r u n s  a  p r o g r a m  c a l l e d  " C H E C K D I S K " .  
C H E C K D I S K *  a s  t h e  n a m e  i n d i c a t e s *  c h e c k s  t h e  d i s k s  a n d  t h e  
i n t e g r i t y  o f  t h e  f i l e  s y s t e m  I t  m a k e s  s u r e  t h a t  n o  s e c t i o n  o ~ f  
t h e  d i s k  i s  a l l o c a t e d  t o  m o r e  t h a n  o n e  f i l e  a n d  t h a t  a l l  f i l e  
a d d r e s s e s  a r e  v a l i d .  I f  C H E C K D I S K  d i s c o v e r s  e r r o r s  i n  t h e  f i l e  
s y s t e m *  i t  l i s t s  t h e  b a d  f i l e s *  a n d  t h e  s y s t e m  s t o o s  a n d  w a i t s  
f o r  y o u  t o  c o r r e c t  t h e m .  I n  t h i s  c a s e *  t h e  s y s t e m  w i l l  n o t  b e  
a b l e  t o  c o m e  u p .  I n s t e a d *  a f t e r  C H E C K D I S K  r u n s *  t h e  s y s t e m  w i l l  
a n n o u n c e *  " A u g u s t  n o t  i n  o p e r a t i o n " .  F o r  m o r e  i n f o r m a t i o n  o n  
C H E C K D I S K  a n d  i n s t r u c t i o n s  f o r  c o r r e c t i n g  t h e  e r r o r s  i t  d e t e c t s *  
s e e  s e c t i o n  1 3 . 2 *  C o r r e c t i n g  P r o b l e m s  F o u n d  b y  C H E C K D I S K .  

I f  C H E C K D I S K  f i n d s  n o  s e r i o u s  f i l e  p r o b l e m s *  i t  r e p o r t s  o n  d i s k  
u s e *  a n d  t h e n *  o n c e  i t  i s  f i n i s h e d *  t h e  s y s t e m  w i l l  a n n o u n c e *  
" A u g u s t  i n  o p e r a t i o n " .  A t  t h i s  p o i n t *  t h e  s y s t e m  i s  c o m p l e t e l y  
r e a d y  t o  c o m e  u p  a n d  o p e n  i t s e l f  t o  u s e r s .  T t  n e e d s  o n l y  t w o  
m o r e  t h i n g s  t r o m  y o u *  t h e  d a t e  a n d  t i m e .  W h e n  t h e  s y s t e m  
d i r e c t s  y o u  t o  e n t e r  t h e  c u r r e n t  d a t e  a n d  t i m s *  t y p e  t w o  n u m b e r s  
f o r  t h e  d a y *  a  d a s h *  t h e  f i r s t  t h r e e  l e t t e r s  o f  t h e  m o n t h *  a  
d a s h *  a n d  t h e n  t w o  n u m b e r s  f o r  t h e  y e a r .  F o l l o w  t h e s e  w i t h  a  
s p a c e  a n d  t h e n  g i v e  t h e  t i m e *  o n  a  2 4  h o u r  b a s i s *  a s  t w o  n u m b e r s  
f o r  t h e  h o u r *  a  c o l o n *  a n d  t h e n  t w o  n u m b e r s  f o r  t h e  f n i n u + ? s  t  o e  
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s u r e  t o  g i v e  t h e  c o r r e c t  t i m e .  F o I  l o w  a l l  t h i s  w i t h  a  c a r r i a g e  
r e t u r n .  F o r  e x a m p l e ,  y o u  w o u l d  e n t e r  t h e  d a t e  M a r c h  9 .  1 9 8 1 .  
a n d  t h e  t i m e  5 : 0 4  p m «  a s  " 0 9 - m a r - 8 1 < S P > 1 7 : 0 4 < C R > " *  I f  y o u  e n t e r  
t h e  w r o n g  d a t e  a n d  t i m e *  f i n i s h  t h e  r e c o v e r y  p r o c e d u r e  a n d  t h e n  
c o r r e c t  y o u r  m i s t a k e  a s  d o c u m e n t e d  i n  s e c t i o n  1 3 . 6 *  C h a n g i n g  t h e  
D a t e  a n d  T i m e «  

A f t e r  y o u  h a v e  e n t e r e d  t h e  d a t e  a n d  t i m e  t h e  s y s t e m  i s  
o f f i c i a l l y  u p .  T h e  s y s t e m  i o b s  w i l l  n o w  t o g  i n  a u t o m a t i c a l l y  
a n d  y o u  w i l l  b e  p r o m p t e d  w i t h  " 8 " *  t h e  p r o m p t  f o r  E X E C .  T h i s  i s  
a n  i n v i t a t i o n  t o  l o g  i n .  L o g  i n  a s  a n  o p e r a t o r  b y  t y p i n g  
"  o p e  r < S P  > p a  s  s  w o  r d C S P X C R  > "  *  t h a t  i s !  " o o e r "  I f o r  o p e r a t o r ) *  a  
s p a c e *  y o u r  p a s s w o r d *  a  s p a c e *  a n d  t h e n  a  c a r r i a g e  r e t u r n .  I n  
t h e  i n t e r e s t s  o f  s e c r e c y *  y o u r  p a s s w o r d  w i l l  n o t  p r i n t .  A f t e r  
y o u  h a v e  l o g g e d  i n *  t h e  s y s t e m  w i l l  p r i n t  v a r i o u s  m e s s a g e s  a n d  
a n o t h e r  " £ " •  T y p e  ™ e n a < C R > M .  T h i s  s t a n d s  f o r  " e n a b l e "  a n d  
t e l l s  t h e  s y s t e m  t o  a l l o w  y o u  t o  p e r f o r m  o p e r a t i o n s  d e n i e d  t h e  
n o r m a l  u s e r .  O n c e  y o u  h a v e  " e n a b l e d " *  o r  i d e n t i f i e d  y o u r s e l f  t o  
t h e  s y s t e m  a s  a  p e r s o n  w i t h  s p e c i a l  p o w e r s ,  t h e  s y s t e m  w i l l  
c h a n g e  i t s  p r o m p t  t o  " I " .  N o w  r e f u s e  a u t o m a t i c  l o g o u t  b y  t y p i n g  
* r e f < S P > a < C R > " .  A U G U S T  n o r m a l l y  l o g s  o u t  u s e r s  w h o  l e a v e  t h e i r  
t e r m i n a l s  i d l e .  

8 . 4  E r r o r s  - a n d  R e c o v e r i e s  

U s i n g  a n  o l d  m o n i t o r  t a p e  

V o u  m a y  s o m e t i m e s  h a v e  t o  p e r f o r m  a  t a p e  r e c o v e r y  w i t h  a n  o l d  
m o n i t o r  t a p e *  f o r  e x a m p l e *  w h e n  y o u  d o  n o t  h a v e  a  c o p y  o f  t h e  
c u r r e n t  m o n i t o r  o r  t h e  c u r r e n t  t a n e  i s  b a d .  W h e n  t h i s  
h a p p e n s *  y o u  c a n  u s e  t h e  r e s i d e n t  m o n i t o r  f r o m  a n  o l d  t a p e  t o  
s t a r t  t h e  s y s t e m  r u n n i n .  P n c e  t h e  s y s t e m  i s  u p *  y o u  c a n  
s w i t c h  t o  d i s k  r e c o v e r y  t o  r e p l a c e  t h e  o l d  r e s i d e n t  m o n i t o r  
w i t h  e  g o o d  c o p y  o f  t h e  m o n i t o r  t a k e n  f r o m  d i s k .  T h e  
p r o c e d u r e  i s  a s  f o l l o w s :  

1 )  F o l l o w  t h e  t a p e  r e c o v e r y  p r o c e d u r e  f r o m  s t e p  1 3  t h r o u g h  
2 5 .  I f  t h e r e  h a s  b e e n  a  o o w e r *  p r o b l e m ,  d o  s t e p  3  
t h r o u g h  2 5 .  

2 )  w h e n  t h e  s y s t e m  t y p e s  " E D D T "  o n  t h e  o p e r a t o r ' s  
t e r m i n a l *  t y p e  " d s k r l d P F ? c > g "  t o  s t a r t  a  d i s k  r e c o v e r y .  

3 )  F o l l o w  t h e  d i s k  r e c o v e r y  p r o c e d u r e  b e g i n n i n g  f r o m  s t e p  
3 .  

P r o b l e m s  r e a d i n g  t h e  m i c r o c o d e  t a p e  

I f  y o u  c a n n o t  r e a d  t h e  m i c r o c o d e  t a p e *  t h e r e  i s  a  h a r d w a r e  
p r o b l e m .  f a l l  T y m s h a r e  M a i n t e n a n c e .  
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P r o b l e m s  r e a d i n g  t h e  m o n i t o r  t a p e  

I f  y o u  c a n n o t  r e a d  t h e  m o n i t o r  t a p e *  t h e  m i c r o c o d e  m a y  h a v e  
b e e n  d e s t r o y e d .  S t a r t  t h e  r e c o v e r y  p r o c e d u r e  o v e r  a n d  b e g i n  
a t  s t e p  3  b y  l o a d i n g  t h e  m i c r o c o d e .  I f  y o u  d o  n o t  s u c c e e d *  
c a l l  T y m s h a r e  M a i n t e n a n c e .  

? h e  i n t e r r u p t  m e s s a g e  

I f  y o u  g e t  a  m e s s a g e *  " I n t e r r u p t  a t  n n n . %  w h e r e  n n n  i s  s o m e  
n u m b e r ,  t r y  r e a d i n g  b o t h  t a o e s  a g a i n .  I f  y o u  a r e  
u n s u c c e s s f u l *  c a l l  T y m s h a r e  M a i n t e n a n c e .  

C H E C K D I S K  i s  n e v e r  r u n  

I f  t h e  s y s t e m  h a n g s  o r  c r a s h e s  b e f o r e  C t l E C K O I S K  r e p o r t s  o n  
t h e  s t a t u s  o f  t h e  f i l e  s y s t e m  a n d  y o u  n e v e r  g e t  t h e  m e s s a g e  
" A u g u s t  i n  o p e r a t i o n "  o r  " A u g u s t  n o t  i n  o p e r a t i o n " *  r e c o v e r y  
w i l l  n o t  b e  s u c c e s s f u l .  H a l t  t h e  s y s t e m *  i f  n e c e s s a r y *  a n d  
t r y  t h e  r e c o v e r y  p r o c e d u r e  o v e r  f r o m  s t e p  3 .  I f  t h e  c o m p l e t e  
p r o c e d u r e  d o e s  n o t  w o r k  o n  t h e  t h i r d  t r y *  c a l l  T y m s h a r e  
M a i n t e n a n c e .  

C H E C K Q I S K  d i s c o v e r s  p r o b l e m s  w i t h  t h e  f i l e  s y s t e m  

I f  C H E C K Q I S K  f i n d s  a n y t h i n g  w r o n g  w i t h  t h e  t i l e  s y s t e m *  t h e  
S y s t e m  X X V  w i l l  s t o p  3 n d  w a i t  f o r  y o u  t o  c o r r e c t  t h e  
p r o b l e m s .  I t  c a n n o t  c o m e  u p  w h i l e  s o m e t h i n g  i s  w r o n g  w i t h  
t h e  f i l e  s y s t e m ?  t h e  r i s k  o f  d e s t r o y i n a  f i l e s  i s  t o o  g r e a t .  
F o r  d i r e c t i o n s  o n  h o w  t o  c o r r e c t  a n y  p r o b l e m s  C H E C K D I S K  
f i n d s ,  s e e  s e c t i o n  1 3 . 2 *  C o r r e c t i n g  P r o b l e m s  F o u n d  b y  
C H F C K D I S K .  
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9 STANDALONE RECOVERY 

9.1 Introduction 

Bringing the system up with the standalone recovery procedure is 
useful when some error in the disk* CHECKDISK* or the system 
jobs is causing the system to crash before it can come all the 
way up. During a standalone recovery* the system does not run 
CHECKDISK and the other checking programs that are part of the 
three "normal" recovery procedures. Instead* the system comes 
up with nut checking itself and* after it is up* is shut to 
normal users* only the person at the operator*^ terminal is 
allowed in. Standalone recovery is risky. Do not bring the 
system up with this procedure unless specifically instructed to 
do so. 

9.2 Summary 

1) Check the BUGHLI number on the operator's terminal and look 
it up in the list of BUGHLTs? in addition* note which error 
lights are lit. Record all this inform at ion. 

2) Follow the procedure for tape recovery (section 8) from step 
13 through step 25. If you suspect there has been a power 
failure* do step 3 through 25 of the tape recovery procedure. 

3) When the operator's terminal says "EDDT"* type "dbugsw/". 
The system will print either 0 (zero) or 1. 

4) Type "2<CR>". 

5) Type "start<ESC>g". The monitor tape should spin. 

6) The system will request the date and time. Enter these as 
DD-HON-YY<SP>HH:MM and follow with <CR>. 

7) You will automatically be logged in as "system", but not 
enaDled. 

°.3 Discussion 

To use standalone recovery procedure* you begin by following the 
tape recovery procedure. But after the system reads the first 
part of the monitor tope and tells you it is in EDDT* you do V3T 
type "start<esc>g"* to start the system running and read in the 
rest of the tape. Instead* you work in EDDT an interactive 
language for debugging* EDDT is part of the resioent monitor 
and is used to patch and otherwise manipulate it. Because it 
can change the monitor* EDDT is a very powerful tool; us? it 
with care. 
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O n c e  t h e  s y s t e m  t e l l s  y o u  t h a t  y o u  a r e  i n  E D D T  ,  d o  n o t  w a i t  t o  
b e  p r o m p t e d .  E D D T  h a s  n o  p r o m p t ?  a s  y o u  u s e  i t ,  i t  s i m p l y  w a i t s  
f o r  y o u  t o  t y p e  s o m e t h i n g  a n d  t h e n  r e a c t s .  W h e n  y o u  s e e  t h a t  
a r e  i n  E D D T ,  i m m e d i a t e l y  t y o e  " d b u g s w / " .  T h i s  c o m m a n d  h a s  t w o  
p a r t s .  T h e  f i r s t  p a r t *  " d b u g s w " ,  i s  t h e  n a m e  o f  a n  a d d r e s s .  
T h e  " / "  m e a n s  " p r i n t " .  T h u s ,  " d b u g s w ' "  i n s t r u c t s  t h e  s y s t e m  t o  
p r i n t  w h a t  i t  f i n d s  a t  t h e  l o c a t i o n  D B U G S W .  T h i s  l o c a t i o n  
c o n t a i n s  o n e  o f  t h e  s y s t e m ' s  r e c o v e r y  s w i t c h e s ,  t h e  d e b u g g i n g  
s w i t c h .  T h e  n u m b e r  a t  t h i s  a d d r e s s  t e l l s  t h e  s y s t e m  w h a t  i t  
s h o u l d  d o  w h e n  i t  e n c o u n t e r s  a  f a t a l  e r r o r .  A  ? e r o  ( D )  a t  
D B U G S W  m e a n s  t h e  s y s t e m  s h o u l d  r e s p o n d  t o  e r r o r s  b y  c r a s h i n g .  A  
1  m e a n s  t h e  s y s t e m  s h o u l d  t a k e  b r e a k p o i n t s ?  t h a t  i s ,  w h e n  a  
f a t a l  e r r o r  o c c u r s  t h e  s y s t e m  s h o u l d  n o t  c r a s h  b u t  s h o u l d  s t o p  
w h e r e  i t  i s ,  p r e s e r v e  t h e  c o n t e x t  o f  t h e  e r r o r ,  a n d  o r i n t  o u t  a  
n U G H L T  a d d r e s s ,  T h i s  a d d r e s s  i s  w h a t  y o u  r e c o r d  a f t e r  a  c r a s h  
w h e n  y o u  a r e  i n s t r u c t e d  t o  r e c o r d  t h e  B U G H L T  n u m b e r .  K n o w i n g  
t h e  a d d r e s s  o f  t h e  e r r o r  t h a t  c a u s e d  t h e  s y s t e m  t o  c r a s h  h e l p s  
s y s t e m s  p r o g r a m m e r s  f i n d  o u t  w h a t  h a p p e n e d .  R e c o v e r y  s w i t c h e s  
a r e  f u r t h e r  e x p l a i n e d  i n  s e c t i o n  1 2 ,  R e c o v e r y  S w i t c h e s .  

A f t e r  y o u  p r i n t  t h e  c u r r e n t  c o n t e n t s  o f  D B U G S W ,  t y p e  " 2 < C R > .  
' h i s  t e l l s  t h e  s y s t e m  t o  e n t e r  2  a t  t h i s  l o c a t i o n .  w h e n  D B U G S W  
i s  2 ,  i t  i n s t r u c t s  t h e  s y s t e m  t o  s k i p  r u n n i n g  C H i C K D I S K  a n d  t h e  
s y s t e m  J o b s ,  a n d  t o  c o m e  u p  " s t a n d a l o n e " .  W h e n  a  s y s t e m  c o m e s  
u p  s t a n d a l o n e ,  i t  a c c e p t s  i n p u t  o n l y  f r o m  t h e  o p e r a t o r ' s  
t e r m i n a l -  i t  d o e s  n o t  a l l o w  a n y  o r d i n a r y  u s e r s  t o  l o g  i n .  

b n c e  y o u  h a v e  m a d e  s u r e  t h e  s y s t e m  w i l l  c o m e  UP i s o l a t e d  f r o m  
t h e  o u t s i d e  w o r l d ,  y o u  s t a r t  i t  b y  t y p i n g  " s t a r t < E S C > g " .  T h e  
s y s t e m  w i l l  r e a d  t h e  s e c o n d  p a r t  o f  t h e  m o n i t o r  t a p e ,  t h e  p a r t  
c o n t a i n i n g  s w a p p a b l e  m o n i t o r ,  a n d  a s k  y o u  f o r  t h e  d a t e  a n d  t i m e .  
A f t e r  y o u  h a v e  e n t e r e d  t h e s e  ( a s  0 D - M 0 N - Y Y < S P > H H ? M M < C R > 1 ,  t h e  
s y s t e m  w i l l  c o m e  u p  a n d  a u t o m a t i c a l l y  l o g  y o u  i n  a s  " s y s t e m " .  
T h  i s  a u t o m a t i c  l o g i n  k e e p s  t h e  s y s t e m  f r o m  g o i n g  t h r o u g h  t h e  
c o m p l i c a t e d  l o g i n  p r o c e d u r e .  W h e n  y o u  a r e  l o g g e d  i n  a s  
" s y s t e m " ,  y o u  h a v e  t h e  s a m e  p o w e r s  a s  i f  y o u  h a d  l o g g e d  i n  a s  
" o p e r a t o r " ?  r e m e m b e r  t o  e n a b l e  i f  y o u  w a n t  t o  d o  a n y t h i n g  
r e q u i r i n g  s p e c i a l  p o w e r s .  
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1 0  D I S K  R E B U I L D  S T R A T E G Y  O R  T O T A L  C A T A S T R O P H E  

1 0 . 1  I n t r o d u c t i o n  

O c c a s i o n a l l y *  a  p a r t i c u l a r l y  d e a d l y  s y s t e m  c r a s h  d e s t r o y s  t h e  
f i l e  s y s t e m .  I f  y o u  s u s p e c t  t h i s  h a s  h a p p e n e d *  i m m e d i a t e l y  
n o t i f y  y o u r  m a n a g e r  a n d *  i t  p o s s i b l e *  a n  O A D  o p e r a t i n g  s y s t e m s  
p r o g r a m m e r ?  d o  n o t  a t t e m p t  t o  d o  m o r e .  

W h e n  t h e  f i l e  s y s t e m  i s  d e s t r o y e d ,  y o u  m u s t  u s e  t h e  v a r i o u s  
d u m p s  m a d e  e a c h  w e e k  t o  r e b u i l d  t h e  d i s k  a n d  r e s t o r e  t h e  f i l e s  
a s  c o m p l e t e l y  a s  p o s s i b l e  t o  t h e i r  o r e - c r a s h  s t a t e .  T h i s  m u s t  
b e  f i n i s h e d  b e f o r e  t h e  s y s t e m  n e e d s  a n y t h i n g  f r o m  t h e  d i s k .  
R e b u i l d i n g  t h e  d i s k  i s  a  f a i r l y  s i m p l e  p r o c e d u r e *  b u t  t h e  l o s s  
o f  u s e r s *  f i l e s  a n d  t h e  p o s s i b i l i t y  t h a t  t h e y  m a y  b e  d a m a g e d  o r  
i n c o m p l e t e l y  r e s t o r e d  i s  s o  s e r i o u s  t h a t  y o u  s h o u l d  M  r  V  E  0  

u n d e r t a k e  a  d i s k  r e b u i l d  w i t h o u t  s p e c i f i c  i n s t r u c t i o n s  a n d  
a s s i s t a n c e  o f  a  m a n a g e r  o r  a n  o p e r a t i n g  s y s t e m s  p r o g r a m m e r .  

1 0 . 2  S u m m a r y  

W A R M I N G :  N e v e r  a t t e m p t  t h i s  w i t h o u t  s p e c i f i c  i n s t r u c t i o n s  f r o m  
a  m a n a g e r  o r  a n  o p e r a t i n g  s y s t e m s  p r o g r a m m e r .  

1 )  C h e c k  w i t h  T y m s h a r e  M a i n t e n a n c e  t o  m a k e  s u r e  t h e  h a r d w a r e  i s  
g o o d .  

2 )  F o l l o w  t h e  t a p e  r e c o v e r y  p r o c e d u r e  f r o m  s t e p s  1 3  t h r o u g h  2 5 .  
I f  t h e r e  h a s  b e e n  a  p o w e r  f a i l u r e *  d o  s t e p s  1  t h r o u g h  2 5 .  

3 )  W h e n  t h e  o p e r a t o r ' s  t e r m i n a l  s a y s  " E D D T " *  t y p e  " d b u g s w / " .  
T h e  s y s t e m  w i l l  p r i n t  e i t h e r  z e r o  ( 0 )  o r  o n e  C D .  

4 )  T y p e  " 2 < C R > " .  

5 )  T y p e  " s y s I o d < E S C > g " •  

6 )  T h e  s y s t e m  w i l l  a s k *  " D o  y o u  r e a l l y  w a n t  t o  c l o b b e r  t h e  d i s k  
b y  r e i n i t i a l i z i n g ? " .  

7 )  T v p e  " y < C R > " .  T h i s  s t a n d s  f o r  " y e s " .  D o  n o t  t y p e  m o r e  t h a n  
y .  

8 >  T h e  s y s t e m  w i l l  s a y *  " O K ,  Y o u  a s k e d  f o r  i t . . . "  

9 )  T h e  s y s t e m  w i l l  r e i n i t i a l i z e  a l l  t h e  f i l e s  a n d  t h e n  r e p o r t *  
" N o  E X E C " .  

1 0 1  L o a d  t h e  D L U S E R  t a p e  o n  t h e  t a p e  d r i v e .  
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11) Type "l"* for "load". When the system asks * "Load from 
magtape M T A N: " * tyoe nmtaO:<CR>" ("0" here is zero) and 
confirm with another <CR>. 

12) When the system asks* "File Number?", type "0<CR>". 

13> The system will now read the DLUSFR file* the first part of 
DLUSER tape. 

14) When it has finished* the system will prompt you with a 
period (•)* the prompt for FIINI-EXEC. At the period* type 
" s . " . 

15) The system wilt print* "Interrupt at nnn"» where nnn is some 
number* followed by a period. 

16) To read the second file in the tape* the DUMPER file, type 
"I"* for "load". When the system asks* "Load from magtape 
MT AN:"* type "mtaO:<CR>"» and confirm with another <CR> . 

17) When the system asks* " Pile Number?"* type "1<CR>". 

IP) The system will now read the 0 U M  p  E R file. 

19) When the system prompts you with a period* type "s.". 

20) The program DUMPER is now loaded and ready to start 
restoring the tiles. Mount the first Full Dump Tape. Make 
sure you load the Full Dump Tapes in numerical order. 

21) DUMPER will now ask a series of questions* preceding each of 
them with instructions. 

22) To answer the first question* "DUMP* LOAD* CHECK* OR 
SINGLE?"* type "I", for "toad". 

23) For the second question, "DO YOU WISH TO SUPERSEDE OLDER 
VERSIONS ALWAYS?", tyoe "n", for "no". 

2A> When DUMPER asks, "SPECIFIC USERS?"* tyoe "n". 

25) When it asks* "INTO SAME DIRECTORIES?", type "y". 

26) "inally* when requested* " T Y p  E MAG TAPE UNIT NUMBER", type 
"0" (zero). 

27) DUMPER will now read the tape t when it is finished* it will 
print, "MOUNT NEXT TAPE* IF ANY. TYPE C* WHEN READY, N* IF 
NO MOR r"• Mount the next tape and type "c". 
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2 8 )  D U M P E R  w i l l  a g a i n  a s k  f o r  t h e  m a c  t a p e  u n i t  n u m b e r *  t y o e  
"  0  "  .  

2 9 )  C o n t i n u e  m o u n t i n g  a n d  l o a d i n g  F u l l  D u m p  T a p e s *  t y p i n g  " c "  t o  
c o n t i n u e  a n d  t h e n  g i v i n g  0  ( z e r o )  f o r  m a g  t a p e  u n i t  n u m b e r *  
u n t i l  a l l  t h e  t a p e s  h a v e  b e e n  r e a d .  

3 0 )  W h e n  y o u  h a v e  f i n i s h e d  l o a d i n g  t h e  F u l l  D u m p  T a p e s *  b e g i n  
l o a d i n g  t h e  I n c r e m e n t a l  D u m p  T a p e s .  1  e  s u r e  t h a t  v o u  l o a d  
t h e  I n c r e m e n t a l  D u m p  T a p e s  i n  c h r o n o l o g i c a l  o r d e r *  b e g i n n i n g  
w i t h  t h e  o n e  m a d e  r i g h t  a f t e r  t h e  F u l l  D u m p  a n d  e n d i n g  w i t h  
t h e  m o s t  r e c e n t •  

3 1 )  A f t e r  t h e  s y s t e m  h a s  r e a d  t h e  l a s t  I n c r e m e n t a l  D u m p  T a p e *  
w h e n  D U M P E R  s a y s *  " M O U N T  N E X T  T A P E *  I F  A N Y .  T Y P E  C *  W H E N  
R E A D Y *  N *  I F  N O  M O R E " ,  t y o e  " n " ,  

3 2 )  D U M P r R  w i l l  s t o p  a n d  t h e  s y s t e m  w i l l  p r i n t  a n  i n t e r r u p t  
m e s s a g e  f o l l o w e d  b y  a  p e r i o d *  t h e  p r o m p t  f o r  M I N I - r X E C .  

3 3 )  T h e  f i l e s  h a v e  n o w  b e e n  r e s t o r e d  a s  c o m p l e t e l y  a s  p o s s i b l e .  
H a l t  t h e  s y s t e m *  a n d  b e g i n  a  d i s k  r e c o v e r y .  ( T o  h a l t  t h e  
s y s t e m  u s e  M e t h o d  a  o f  s e c t i o n  3 3 . 5 *  H a l t i n g  t h e  E y s t e m . )  

1 0 . 3  D i s c u s s i o n  

A  d i s k  r e b u i l d  i s  n e c e s s a r y  w h e n  a  c r a s h  d e s t r o y s  t h e  f i l e s .  
S i n c e  a  s y s t e m  t h a t  h a s  l o s t  i t s  f i l e s  c a n n o t  b e  e x p e c t e d  t o  r u n  
C H E C K D T S K  o r  t h e  s y s t e m  j o b s  s u c c e s s f u l l y  —  t h e s e  a r e  s t o r e d  o n  
t h e  d i s k  a n d  e v e r y t h i n g  o n  t h e  d i s k  h a s  o e e n  l o s t  - -  t h e  s y s t e m  
m u s t  b e  b r o u g h t  u o  i n  s u c h  a  w a y  t h a t  i t  d o e s  n o t  n e e d  a n y t h i n g  
f r o m  i t s  f i l e s *  i n  f a c t *  i t  d o e s  n o t  e v e n  r e a l i z e  t h e y  a r e  l o s t .  
T h i s  m e a n s  t h e  s y s t e m  m u s t  b e  b r o u g h t  u p  s t a n d a l o n e *  s i n c e  i n  a  
s t a n d a l o n e  r e c o v e r y  t h e  s y s t e m  s k i p s  r u n n i n g  t h e  s y s t e m  j o b s *  
d o e s  n o t  c h e c k  t h e  f i l e  s y s t e m  w i t h  C H E C K D I 5 K  *  a n d  d o e s  n o t  
o p e n  i t s e l f  f o r  n o r m a l  u s e .  

O u t  b r i n g i n g  u p  t h e  s y s t e m  f o r  a  d i s k  r e b u i l d  i s  n o t  a  
c o m p l e t e l y  " n o r m a l "  e x a m p l e  o f  b r i n g i n g  t h e  s y s t e m  u p  
s t a n d a l o n e .  A f t e r  y o u  h a v e  s e t  D B U G S W  t o  2  ( t o  m a k e  t h e  s y s t e m  
c o m e  u p  w i t h o u t  c h e c k i n g  i t s e l f  a n d  c l o s e d  t o  u s e r s ) *  y o u  d o  n o t  
t h e n  t y p e  " s t a r K E S O g "  t o  s t a r t  t h e  s y s t e m  r u n n i n g .  I n s t e a d  
y o u  t y p e  " s y s l o d < E S C > g " .  T h i s  s t a n d s  f o r  " s y s t e m  l o a d " .  I t  
t e l l s  t h e  s y s t e m  t o  b e g i n  r u n n i n g  a  p r o g r a m  t h a t  w i p e s  o u t  a l l  
e x i s t i n g  f i l e s  a n d  t h e n  a l l o w s  y o u  r e b u i l d  t h e  e n t i r e  f i l e  
s y s t e m  w i t h  f i l e s  c o o i e a  f r o m  t a p e .  

W h e n  y o u  g i v e  t h e  S y s l o d  c o m m a n d *  t h e  s y s t e m  w i l l  a s k *  " D o  y o u  
r e a l l y  w a n t  t o  c l o b b e r  t h e  f i l e  S Y s t e m 0 " .  W h e n  y o u  r e s p o n d  " y H »  
f o r  " y e s " *  i t  w i l l  p r i n t *  " O K *  y o u  a s k e d  f o r  i t . . . "  a n d  
r e i n i t i a l i z e  a l l  t h e  f i l e s .  W h e n  t h e  f i l e s  h a v e  b e e n  
r e  i n i t i a  I i z e d •  t h e  s y s t e m  w i l l  s t a t e :  " N o  E X E C " .  E * E C  
d i s a p p e a r s  b e c a u s e  i t  w a s  s t o r e d  o n  t h e  d i s k .  A f t e r  i n f o r m i n g  
y o u  o f  E X E C * s  d i s a p p e a r a n c e *  t h e  s y s t e m  w i l l  p r o m p t  y o u  w i t h  a  
p e r i o d  ( • > *  t h e  p r o m p t  f o r  M I N I - E X E C .  M I N I - E X E C  i s  a  g r o u p  o f  
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b a s i c  c o m m a n d s  t h a t  a r e  l o a d e d  w i t h  t h e  m o n i t o r .  M I N I - E X E C  h a s  
t w o  i m p o r t  a n t  f e a t u r e s :  F i r s t *  M I N I - E X E C  r e c o g n i z e s  c o m m a n d s  b y  
t h e i r  f i r s t  l e t t e r *  s o  y o u  t y p e  " I "  f o r  " L o a d " *  " s "  f o r  " s t a r t " ,  
a n d  s o  o n *  a n d  s e c o n d *  i n  M I N I - F X E C  y o u  m u s t  e n d  a l l  s i m p l e  
c o m m a n d s  t h a t  d o  n o t  a s k  y o u  f o r  f u r t h e r  i n f o r m a t i o n  w i t h  a  
p e r i o d  f o r  c o n f i r m a t i o n .  

M O T E :  B e c a u s e  M I N I - E X E C  r e c o o n i z e s  c o m m a n d s  b y  t h e i r  f i r s t  
l e t t e r *  i f  y o u  m a k e  a  m i s t a k e  i n  g i v i n g  a  s i m p l e  c o m m a n d *  t y p e  a  
f e w  m o r e  r a n d o m  c h a r a c t e r s  b e f o r e  y o u  c o n f i r m  w i t h  a  p e r i o d .  
T h e  a d d i t i o n a l  l e t t e r s  y o u  t y p e  w i l l  m a k e  t h e  c o m m a n d  
u n r e c o g n i z a b l e •  W h e n  y o u  a r e  a g a i n  p r o m p t e d  w i t h  a  p e r i o d ,  
r e p e a t  t h e  c o m m a n d  y o u  w a n t .  I f  y o u  a r e  g i v i n g  a  c o m m a n d  t h a t  
a s k s  y o u  f o r  f u r t h e r  i n f o r m a t i o n  b e f o r e  i t  i s  e x e c u t e d *  t y p e  
s o m e  r a n d o m  c h a r a c t e r s  i n  a n s w e r  t o  t h e  a d d i t i o n a l  Q u e s t i o n .  
T h i s  w i l l  c a u s e  t h e  c o m m a n d  t o  b e  a b o r t e d  a n d  t h e  n s r i o d  w i l l  
r e  a p p e a r .  

r n  c e  y o u  a r e  i n  M I N I - E X E C *  y o u  c a n  b e g i n  t h e  p r o c e d u r e  f o r  
r e b u i l d i n g  t h e  d i s k  f r o m  b a c k u p  t a p e s .  M o u n t  t h e  D L U S E R  t a p e  o n  
t a p e  d r i v e  z e r o *  a n d  t y p e  " l " ,  f o r  " l o a d " .  W h e n  t h e  s y s t e m  a s k s  
y o u *  " L o a d  f r o m  m a g t a o e  M T  A N : " *  i d e n t i f y  y o u r  d r i v e  a s  " m t a O : "  
a n d  c o n f i r m  b y  t y p i n g  " < C F ; X C R > " .  T h e  s y s t e m  w i l l  n o w  a s k  w h i c h  
f i l e  o n  t h e  t a p e  i t  s h o u l d  r e a d  b y  p r i n t i n g :  " F i l e  N u m b e r ? " .  
T h e  n u m b e r  o f  t h e  D L U S E R  f i l e *  w h i c h  s h o u l d  b e  p r i n t e d  o n  t h e  
t a p e  c a s i n o *  i s  z e r o  ( 0 ) .  E n t e r  t h i s  a n d  f o l l o w  i t  w i t h  a  
c a r r i a g e  r e t u r n .  

D L U S E R .  s t a n d s  f o r  " d u m p  a n d  l o a d  u s e r s " .  T h e  D L U S E R  f i l e  
c o n t a i n s  d a t a  a b o u t  a l l  t h e  d i r e c t o r i e s  o n  t h e  s y s t e m *  b o t h  t h e  
u s e r  a n d  s y s t e m  d i r e c t o r i e s *  a n d  a  p r o g r a m  t h a t  c a n  u s e  t h i s  
i n f o r m a t i o n  t o  r e b u i l d  t h e m .  W h e n  y o u  t y p e  " s . " *  y o u  i n s t r u c t  
t h e  s y s t e m  t o  r u n  t h i s  p r o g r a m .  

W h e n  t h e  s y s t e m  h a s  r e b u i l t  t h e  d i r e c t o r i e s *  i t  w i l l  p r i n t  a n  
i n t e r r u p t  m e s s a g e .  T h i s  m e a n s  i t  i s  r e a d y  t o  r e a d  a n o t h e r  f i l e .  
Y o u  n o w  w a n t  t o  l o a d  t h e  f i l e  c o n t a i n i n g  t h e  D U M P E R  o r o g r a m .  T o  
d o  t h i s  a g a i n ,  t y p e  " I " ,  a n d  t h e n  a g a i n *  w h e n  a s k e d *  " L o a d  f r o m  
m a g t a p e  M 7 A N : " *  i d e n t i f y  y o u r  d r i v e  a s  " m t a O : "  a n d  c o n f i r m  b y  
t  y p i  n o  " < C R X C R > " ,  N e x t *  y o u  w i l l  b e  a s k e d  f o r  t h e  f i l e  n u m b e r .  
T h e  f i l e  n u m b e r  t o r  t h e  D U M P E R  f i l e  i s  o n e  M X  t h i s  a l s o  s h o u l d  
b e  p r i n t e d  o n  t h e  t a p e  c a s i n g .  E n t e r  1  a n d  f o l l o w  i t  w i t h  a  
c o n f i r m i n g  < C R > .  T h e  n U M F E R  f i l e  c o n t a i n s  a  o r o g r a m  a b l e  t o  
r e a d  f i l e s  f r o m  t a p e  a n d  r e s t o r e  t h e m  t o  t h e  c o r r e c t  
d i r e c t o r i e s .  D n c e  y o u  h a v e  l o a d e d  D U M P E R  a n d  t y p e d  " s . "  t o  
s t a r t  i t *  t h e  D U M P E R  p  r o a r a m  w i l l  s t a r t  r u n n i n g .  Y o u  c a n  n o w  
u s e  t h i s  p r o g r a m  t o  r e b u i l d  t h e  d i s k  b y  m o u n t i n g  a n d  r e a d i n g  
b a c k  i n t o  t h e  s y s t e m  t h e  d u m p  t a p e s  t h a t  c o n t a i n  t h e  b a c k - u p  
v e r s i o n s  o f  a l l  t h e  f i l e s  o n  t h e  d i s k .  
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T o  a s c e r t a i n  w h a t  i t  s h o u l d  d o *  D U M P E R  w i l l  a s k  y o u  a  s e r i e s  o f  
q u e s t i o n s *  E a c h  q u e s t i o n  i s  p r e c e d e d  b y  a n  e x p l a n a t i o n  o f  h o w  
y o u  s h o u l d  a n s w e r  i t .  T h e s e  e x o l a n a t i o n s  a r e  d e s i g n e d  f o r  
p e o p l e  u s i n g  D U M P E R  f o r  r o u t i n e  m a i n t e n a n c e  o f  t h e  f i l e  s y s t e m .  
D o  n o t  b e  a l a r m e d  i f  t h e  a n s w e r s  y o u  a r e  i n s t r u c t e d  t o  g i v e  h e r e  
d o  n o t  a g r e e  w i t h  w h a t  t h e  s y s t e m  t e l l s  y o u  t o  d o .  D i s k  r e b u i l d  
i s  n o t  a  n o r m a l  s i t u a t i o n .  

T h e  f i r s t  t h i n g  D U M P E R  w i l l  w a n t  t o  k n o w  i s  w h a t  y o u  p l a n  t o  d o *  
T o  f i n d  o u t *  P U M P E R  w i l l  a s k :  " P U M P *  L O A D *  C H E C K *  O R  S I N G L E ? " .  
S i n c e  y o u  w a n t  t o  l o a d  f i l e s  f r o m  t a p e  b a c k  i n t o  t h e  d i s k  t y p e  
" l " »  f o r  " l o a d " .  T h e n  m o u n t  t h e  f i r s t  r u l I  D u m p  T a p e  o n  t h e  
t a p e  d r i v e .  P u l l  D u m p  T a p e s  a r e  t a p e s  m a d e  a t  r e g u l a r  
i n t e r v a l s *  u s u a l l y  w e e k l y *  t h a t  c o n t a i n  a  r e c o r d  o f  t h e  e n t i r e  
c o n t e n t s  o f  t h e  d i s k .  T h e  f i r s t  r u l l  D u m p  T a p e  c o n t a i n s  a l l  t h e  
i n f o r m a t i o n  t h e  s y s t e m  n e e d s  + o  r u n .  A s  y o u  m o u n t  t h i s  a n d  t h e  
f o l l o w i n g  t a p e s  o n  t h e  t a p e  d r i v e *  m a k e  s u r e  t h e y  d o  n o t  h a v e  
w r i t e  r i n g s .  

D U M P E R  n o w  w i l l  t r y  t o  f i n d  o u t  w h a t  t o  d o  w i t h  t h e  i n f o r m a t i o n  
o n  t h e  t a p e .  I t  w i l l  f i r s t  a s k  " D D  Y O U  W A N T  T O  S U P E R S E D E  O L D E R  
V E R S I O N S  A L W A Y S ? " .  A n s w e r  w i t h  a  " n " *  f o r  " n o " .  T h i s  m a k e s  
s u r e  t h a t  D U M P E R  w i l l  p u t  t h e  f i l e s  f r o m  t a p e  a n d  t h e  f i l e s  
a l r e a d y  o n  t h e  d i s k  i n  t h e  c o r r e c t  o r d e r  a n d  p a y  a t t e n t i o n  t o  
v e r s i o n  n u m b e r s .  0 U M D E R  w i l l  t h e n  a s k  " S P E C I F I C  U S E R S ? " ,  
D U M P E R  a s k s  t h i s  b e c a u s e  i t  n o r m a l l y  r e s t o r e s  t h e  f i l e s  o f  
s i n g l e  u s e r s  w h o s e  d i r e c t o r i e s  a r e  s o m e h o w  l o s t  o r  m u t i l a t e d .  
S i n c e  y o u  w a n t  t o  r e s t o r e  t h e  a l l  t h e  f i l e s  o f  e v e r y  u s e r *  t y p e  
" n " »  f o r  " n o " :  a n d *  w h e n  D U M P E R  w a n t s  t o  k n o w :  " I N T O  S A M E  
D I R E C T O R I E S ? " ,  t y p e  » y " .  D U M P E R ' s  f i n a l  r e q u e s t  w i l l  b e :  " T Y ^ F  
M A G  T A P E  U N I T  N U M B E R " .  A f t e r  y o u  t y p e  " G " *  D U M P E R  w i l l  c o n y  t h e  
f i l e s  f r o m  t h e  c u r r e n t l y  m o u n t e d  t a p e  i n t o  t h e i r  d i r e c t o r i e s .  
W h e n  i t  h a s  f i n i s h e d *  i t  w i l l  p r i n t :  " M O U N T  N E X T  T A P E *  I F  A N Y :  
T Y P E  C  W H E N  R E A D Y *  N *  I F  N O  M O R E " .  L o a d  t h e  n e x t  f u l l  d u m p  
t a p e *  m a k i n g  s u r e  i t  d o e s  n o t  h a v e  a  w r i t e  r i n g *  a n d  t y p e  " c " .  
f o r  " c o n t i n u e " .  W h e n  t h e  m a g  t a p e  u n i t  n u m b e r  i s  r e q u e s t e d *  
a n s w e r  w i t h  " 0 " .  T h i s  n e w  t a p e  w i l l  t h e n  b e  r e a d *  a n d  D U M P E R  
w i l l  a g a i n  a s k  i f  y o u  w a n t  t o  g o  o n .  C o n t i n u e  l o a d i n g  t h e  F u l l  
D u m p  r a p e s  u n t i l  a l l  h a v e  b e e n  r e a d .  

h e n  y o u  h a v e  f i n i s h e d  l o a d i n a  t h e  F u l l  D u m p  T a p e s *  i t  i s  t i m e  
t o  l o a d  t h e  I n c r e m e n t a l  D u m p  T a p e s .  I n c r e m e n t a l  D u m p  T a p e s  a r e  
t a p e s  m a d e  e v e r y  n i g h t  t h a t  c o n t a i n  o n l y  f i l e s  a l t e r e d  d u r i n g  
t h e  p r e c e d i n g  d a y .  A s  y o u  e n t e r  t h e  I n c r e m e n t a l  D u m p  T a o e s *  y o u  
p r o g r e s s i v e I y  u p d a t e  t h e  f i l e s  e n t e r e d  f r o m  t h e  F u l l  D u m p  T a p e s .  
E n t e r  t h e  I n c r e m e n t a l  D u m p  T a p e s  i n  c h r o n o l o g i c a l  o r d e r *  
b e g i n n i n g s  w i t h  t h e  t a o e  m a d e  r i o h t  a f t e r  t h e  f u l l  d u m p *  a n d  
e n d i n g  w i t h  t h e  t a p e  m a d e  m o s t  r e c e n t l y .  U s e  t h e  s a m e  p r o c e d u r e  
y o u  u s e d  t o  l o a d  t h e  F u l l  D u m p  T a p e s :  m o u n t  t h e  t a o e *  t y p e  " c " *  
a n d  e n t e r  t h e  u n i t  n u m b e r .  W h e n  y o u  h a v e  l o a d e d  t h e  f i n a l *  i . e .  
t h e  m o s t  r e c e n t *  I n c r e m e n t a l  D u m p  T a p e *  y o u  w i l l  h a v e  r e s t o r e d  
t h e  f i l e s  a s  w e l l  a s  t h e y  c a n  b e  r e s t o r e d .  A t  t h i s  p o i n t *  
a n s w e r  " n " *  f o r  n o *  t o  D U M P E R * s  q u e s t i o n  a b o u t  a n y  f u r t h e r  
t a p e s .  D U M P E R  t h e n  w i l l  h a l t *  a n d  t h e  s y s t e m  w i l l  p r i n t  a n  
i n t e r r u p t  m e s s a g e  f o l l o w e d  b y  a  p e r i o d *  t h e  p r o m p t  f o r  
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M I N I - E X E C .  N o w  h a l t  t h e  s y s t e m  ( w i t h  M e t h o d  A  o f  s e c t i o n  1 3 . 5 *  
H a l t i n g  t h e  S y s t e m )  a n d  b r i n g  i t  u p  w i t h  a  d i s k  r e c o v e r y .  

1 0 . 4  E r r o r s  a n d  R e c o v e r i e s  

I n a b i l i t y  t o  r e a d  t h e  D L U S E R  t a p e  

I f  y o u  a r e  u n a b l e  t o  r e a d  t h e  D L U S E R  t a p e *  h a l t  t h e  s y s t e m  
a n d  s t a r t  t h e  e n t i r e  o r o c e d u r e  o v e r  a p i n .  

I n a b i l i t y  t o  r e a d  t h e  f i r s t  F u l l  D u m o  T a p e  ( t h e  t a p e  a f t e r  t h e  
D L U S E R  t a o e )  

S i n c e  t h e  D L U S E R  t a o e  c o n t a i n s  a  c o p v  o f  D J M P E P »  o n c e  y o u  
h a v e  r e a d  t h i s  t a p e *  D U M P E R  i s  s t o r e d  o n  t h e  d i s k .  I f  y o u  
t h e n  c a n n o t  r e a d  t h e  s e c o n d  t a p e *  t h a t  i s *  t h e  f i r s t  F u l l  
D u m p  T a p e *  t y p e  < C C T R L - P > .  f  Y o u  m a y  h a v e  t o  d o  t h i s  s e v e r a l  
t i m e s . )  V o u  w i l l  g e t  a  p e r i o d *  t h e  p r o m p t  f o r  M I N I - E X E C ,  
a f t e r  y o u  h a v e  t h e  p e r i o d *  h a l t  t h e  s y s t e m  a n d  b r i n g  i t  u o  a s  
d o c u m e n t e d  i n  t h e  s e c t i o n  " S t a n d a l o n e  R e c o v e r y " .  W h e n  t h e  
s y s t e m  i s  u p *  y o u  c a n  r u n  D U M P E R  f r o m  d i s k  b y  t y p i n g  
"  d u i P D  e  r  < C R  > "  a t  t h e  E X E C  " S I " .  O n c e  D U M P E D  i  s  r u n n i n g *  s t a r t  
f r o m  s t e p  2 0  i n  t h e  o r o c e d u r e  d o c u m e n t e d  a b o v e .  I f  y o u  s t i l l  
c a n n o t  r e a d  t h e  f i r s t  F u l l  D u m p  T a p e *  h a l t  t h e  s y s t e m  a n d  
s t a r t  t h e  w h o l e  p r o c e s s  a g a i n  f r o m  s t e p  1 .  
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1 1  R E C O V E R Y  F R O M  M E M O R Y  P A R I T Y  E R R O R S  

1 1 . 1  I n t r o d u c t i o n  

c  y  s t  e m  X X  V s  r u n  o n  o d d  p a r i t y .  ^ h i s  m e a n s  t h a t  f o r  e v e r y  w o r d  
o f  m e m o r y *  t h e  s u m  o f  t h e  b i t s  t u r n e d  o n  p l u s  t h e  p a r i t y  b i t  
m u s t  b e  o d d .  T h e  s y s t e m  c h e c k s  t h e  p a r i t y  w h e n e v e r  i t  u s e s  
s t o r e d  i n f o r m a t i o n .  I f  i t  f i n d s  a  w o r d  w i t h  e v e n  p a r i t y *  a  
o a r i t y  e r r o r  o c c u r s .  I f  t h e  s y s t e m  d i s c o v e r s  a  p a r i t y  e r r o r *  i t  
f i r s t  t r i e s  t o  c o r r e c t  t h e  e r r o r  i t s e l f .  I f  t h e  e r r o r  c a n n o t  b e  
c o r r e c t e d *  t h e n  t h e  s y s t e m  a u t o m a t i c a l l y  s c a n s  c o r e *  p r i n t s  a n  
e r r o r  m e s s a g e  l i s t i n g  t h e  l o c a t i o n s  a n d  c o n t e n t s  o f  t h e  
o f f e n d i n g  a d d r e s s e s *  a n d  s t o p s  w i t h  a  B U G H L T .  T y m s h a r e  
M a i n t e n a n c e  m u s t  b e  c a l l e d  f o r  a l l  S y s t e m  X X V  p a r i t y  e r r o r s *  a s  
t h e y  i n d i c a t e  t h a t  t h e  m e m o r y  h a r d w a r e  m a y  b e  b a d .  

1 1 . 2  S u m m a r y  

C a l l  T y m s h a r e  M a i n t e n a n c e  t o r  a l l  p a r i t y  e r r o r s .  
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1 2  R E C O V E R Y  S W I T C H E S  

1 2 . 1  I n t r o d u c t i o n  

' h e  S y s t e m  X X V  h a s  f o u r  " r e c o v e r y  s w i t c h e s "  t h a t  t e l l  i t  h o w  t o  
r e s p o n d  t o  s y s t e m  e r r o r s  a n d  w h a t  t o  d o  w h e n  i t  c r a s h e s .  T h e s e  
s w i t c h e s  a r e  a c t u a l l y  f o u r  l o c a t i o n s  i n  t h e  s y s t e m * s  c e n t r a l  
m e m o r y ,  e a c h  c o n t r o l l i n g  a  p a r t i c u l a r  a s p e c t  o f  t h e  s y s t e m ' s  
r e s p o n s e .  E v e r y  l o c a t i o n  o r  s w i t c h  c a n  h a v e  a t  l e a s t  t w o  
d i f f e r e n t  v a l u e s .  C h a n g i n g  t h e  v a l u e s  c h a n g e s  w h e t  t h e  s y s t e m  
w i l l  d o  i n  t h e  p a r t i c u l a r  s i t u a t i o n  t h a t  t h e  s w i t c h  c o n t r o l s ,  
f o r  e x a m p l e ,  t h e  s w i t c h  c o n t r o l l i n g  w h a t  t h e  s y s t e m  d o e s  w h e n  i t  
e n c o u n t e r s  a  P U G C H K .  a  l e s s  s e r i o u s  e r r o r  t h a n  a  P U G H L T .  c a n  b e  
s e t  t o  0  ( z e r o )  o r  1  ( o n e ) .  W h e n  t h e  s w i t c h  h a s  t h e  v a l u e  0 .  
t h e  s y s t e m  i g n o r e s  B U S C H K s «  w h e n  i t  i s  s e t  t o  1 .  t h e  s y s t e m  
c r a s h e s  w h e n  i t  e n c o u n t e r s  a  P U G C H K .  T h u s ,  t o  m a k e  t h e  s y s t e m  
r u n  a s  y o u  w i s h ,  y o u  s i m p l y  s e t  e a c h  s w i t c h  t o  t h e  a p p r o p r i a t e  
v a l u e .  T h e  r e s t  o f  t h i s  s e c t i o n  w i l l  h e l p  y o u  d i s c o v e r  w h a t  
t h i s  v a l u e  m a v  b e  a n d  t e a c h  y o u  h o w  t o  s e t  i t .  T h e  f i r s t  p a r t *  
" T w i t c h e s  a n d  T h e i r  S e t t i n g s " ,  d i s c u s s e s  e a c h  o f  t h e  f o u r  
s w i t c h e s  a n d  w h a t  t h e y  c o n t r o l ,  a n d  d e s c r i b e s  t h e  e f f e c t s  o f  
t h e i r  d i f f e r e n t  s e t t i n g s .  T h e  s e c o n d  p a r t *  " H o w  t o  C h a n g e  
S w i t c h  S e t t i n g s " ,  e x p l a i n s  h o w  t o  s e t  a  s w i t c h  t o  h a v e  t h e  v a l u e  
y o u  w a n t .  

1 2 . 2  S w i t c h e s  a n d  T h e i n  S e t t i n g s  

r h e  S y s t e m  X  X  V  *  s  f o u r  r e c o v e r y  s w i t c h e s  a r e !  

O P U G S W .  w h i c h  c o n t r o l s  r e o o n s e  t o  a  B U G H L T  

D C H K S W »  w h i c h  c o n t r  o l s  t h e  r e s p o n s e  t o  P U G C H K  

C D M P S W *  w h i c h  t e l l s  t h e  s y s t e m  w h e t h e r  o r  n o t  t o  t a k e  a  c o r e  
d u m p  

R r L D S W *  w h i c h  t e l l s  t h e  s y s t e m  w h e t h e r  o r  n o t  t o  a c t u a l l y  
b e o i n  a u t o m a t i c  r e c o v e r y  

T h e  s y s t e m  c h e c k s  D C H K S W  w h e n  i t  e n c o u n t e r s  a  B U S C H K .  a  
r e l a t i v e l y  m i n o r  t y p e  o f  e r r o r .  T h e  s y s t e m  t h e n  i m m e d i a t e l y  
d o e s  a s  t h i s  s w i t c h  i n s t r u c t s  i t .  n o  o t h e r  s w i t c h e s  a r e  l o o k e d  
a t .  W h e n  t h e  s y s t e m  e n c o u n t e r s  a  B U G H L T *  a  f a t a l  e r r o r ,  i t  
c h e c k s  D 8 U G S W .  Q 6 U G S W  m a y  t h e n  t e l l  i t  t o  c h e c k  t h e  t w o  
r e m a i n i n g  s w i t c h e s .  C D M P S W  a n d  R E L D S W .  I f  D B U G S W  d o e s  n o t  
i n s t r u c t  t h e  s y s t e m  t o  l o c k ,  a t  C D H P S W  a n d  R E L D S W •  t h e y  a r e  n e v e r  
c h e c k e d .  

T h e  t a b l e  b e l o w  o u t l i n e s  t h e  v a l u e s  e a c h  r e c o v e r y  s w i t c h  c a n  
h a v e  a n d  t h e  e f f e c t  o f  s e t t i n g  t h e  s w i t c h  t o  t h i s  v a l u e .  T h e  
f i r s t  c o t  u r n n  g i v e s  t h e  n a m e  o f  t h e  s w i t c h ,  t h e  s e c o n d  c o l u m n  
l i s t s  t h e  p o s s i b l e  v a l u e s  f o r  t h i s  s w i t c h ,  a n d  t h e  t h i r d  c o l u m n  
d e s c r i b e s  h o w  t h e  s y s t e m  w i l l  a c t  w h e n  t h e  s w i t c h  h a s  t h i s  
v a l u e .  T h e  " n o r m a l "  v a l u e  f o r  e a c h  s w i t c h  i s  m a r k e d  w i t h  a  
s t a r s  ( * ) »  W h e n  a l l  s w i t c h e s  h a v e  t h e i r  n o r m a l  v a l u e s *  t h e  
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s y s t e m  p r i n t s  m e s s a g e s  a t  B U G C H K s *  a n d  c r a s h e s  a t  R U B H L T s .  
A f t e r  t h e  s y s t e m  c r a s h e s *  i t  w i l l  w a i t  f o r  a n  o p e r a t o r  t o  b r i n g  
i t  u d .  I f  y o u  w a n t  t h e  s y s t e m  t o  r e c o v e r  a u t o m a t i c a l l y *  r a t h e r  
t h a n  w a i t  f o r  o p e r a t o r ' s  i n s t r u c t i o n s *  s i m p l y  c h a n g e  t h e  s e t t i n g  
o f  D B U G S W  f r o m  1  t o  0 *  S e e  t h e  n e x t  s e c t i o n  f o r  i n s t r u c t i o n s .  

S w  i t  c  h  V a l u e  
( *  =  n o  r m a I )  

f f e c t  s  

n p u G s y  

D C H K S k f  0  *  

S t o p  a t  B U G H L T s  *  c h e c k  C D N P S W  a n d  R F L D S W  a n d  
d o  w h a t  t h e y  s a y .  ( F o r  A u t o m a t i c  R e c o v e r y )  

S t o p  a t  B U G H L T s *  d o n ' t  c h e c k  C D M P S W  a n d  R E L D S W *  
g o  i n t o  E D D T *  a n d  w a i t  f o r  a n  o p e r a t o r  t o  
b e g i n  r e c o v e r y .  ( F o r  D i s k  o r  T a p e  R e c o v e r y )  

S t o p  a t  R U G H L T s *  d o n ' t  c h e c k  C D M P S W  a n d  R  F L D  S W »  
g o  i n t o  E D D T .  D o n ' t  r u n  s y s t e m - c h e c k i n g  p r o g r a m s  
a n d  c o m e  u p  s h u t .  ( F o r  S t a n d a l o n e  R e c o v e r y )  

D o n ' t  s t o o  a t  B U G C H K s *  p r i n t  e r r o r  m e s s a g e  a n d  
c o n t i n u e .  

1  S t o p  a t  B U G C H K s *  o r i n t  e r r o r  m e s s a g e *  g o  i n t o  
E D D T ,  a n d  w a i t  f o r  a n  o p e r a t o r  t o  b e g i n  r e c o v e r y .  

C D M P S W  0  D o n ' t  t a k e  c o r e  d u m o  b e f o r e  b e g i n n i n g  r e c o v e r y .  

1 *  T a k e  c o r e  d u m p  b e f o r e  b e g i n n i n g  r e c o v e r y .  

R E L D S W  0  D o n ' t  b e g i n  a u t o m a t i c  r e c o v e r y  a f t e r  c r a s h i n g .  

1 *  B e g i n  a u t o m a t i c  r e c o v e r y  a f t e r  c r a s h i n g .  

1 2 . 3  S w i t c h  D e s c r i p t i o n s  

O B U G S t f t  D B U G S W *  l o c a t e d  a t  m e m o r y  l o c a t i o n  7 6 *  i s  t h e  s w i t c h  
t h e  s y s t e m  c h e c k s  w h e n  i t  e n c o u n t e r s  a  B U G H L T  w h i l e  r u n n i n g *  A  
B U G H L T  i s  a  s e r i o u s  s y s t e m  e r r o r .  T h e  s y s t e m  m u s t  c r a s h  w h e n  a  
B U G H L T  o c c u r s *  t h i s  s w i t c h  d e t e r m i n e s  w h a t  t h e  s y s t e m  d o e s  a f t e r  
t h e  c r a s h .  D B U G S W  c a n  b e  s e t  t o  0 *  1 *  o r  2 .  A O  a t  D B U G S W  i s  
t h e  s e t t i n g  f o r  a u t o m a t i c  r e c o v e r y .  I t  i n s t r u c t s  t h e  s y s t e m  t o  
c h e c k  t h e  s w i t c h e s  C D M P S W  a n d  R E L D S W  a n d  d o  a s  t h e y  s a y .  C Q ^ P S W  
w i l l  t e l l  i t  w h e t h e r  a  c o r e  d u m p  s h o u l d  b e  t a k e n *  R E L D S W  w i l l  
t e l l  t h e  s y s t e m  w h e t h e r  t o  a c t u a l l y  s t a r t  t h e  r e c o v e r y .  ( S e e  
b e l o w  a n d  t h e  s e c t i o n  o n  a u t o m a t i c  r e c o v e r y  f o r  d e t a i l s . )  A  1  
a t  D B U G S W  i s  t h e  s t a n d a r d  s e t t i n g .  W i t h  t h i s  s e t t i n g *  u p o n  
e n c o u n t e r i n g  a  B U G H L T *  t h e  s y s t e m  s t o p s  w h e r e  i t  i s *  p r i n t s  o u t  
a  B U G H L T  m e s s a g e *  g o e s  i n t o  E D D T *  a n d  w a i t s  f o r  i n s t r u c t i o n s  
f r o m  t h e  o p e r a t o r ' s  t e r m i n a l .  Y o u  c a n  t h e n  b e g i n  w h a t e v e r  
r e c o v e r y  p r o c e d u r e  i s  a p p r o p r i a t e .  A  2  a t  D B U G S W  h a s  t h e  s a m e  
e f f e c t  a s  a  1 *  a n d *  i n  a d d i t i o n *  a f t e r  a  r e c o v e r y  p r o c e d u r e  i s  



R e c o v e r y  S w i t c h e s  P a g e  4 3  

s t a r t e d *  c a u s e s  t h e  s y s t e m  t o  c o m e  u p  s t a n d a l o n e .  T h e  s y s t e m  
w i l l  c o m e  u p  w i t h o u t  r u n n i n g  C H E C K D I S K  a n d  t h e  s y s t e m  f o b s  a n d *  
a f t e r  i t  i s  u p *  o n l y  t h e  p e r s o n  a t  t h e  o p e r a t o r ^  t e r m i n a l  i s  
a l l o w e d  a c c e s s .  < T o  d o  a  s t a n d a l o n e  r e c o v e r y *  y o u  p u t  a  ?  i n  
D B U G S W  b e f o r e  t h e  s y s t e m  c o m e s  a l l  t h e  w a y  u p . )  

O C H K S W :  D C H K S W *  l o c a t e d  e t  m e m o r y  a d d r e s s  7 7 *  i s  t h e  o n l y  
s w i t c h  c h e c k e d  w h e n  t h e  s y s t e m  e n c o u n t e r s  a  B  U  G  C  H  K  *  n o  o t h e r  
s w i t c h e s  a r e  c o n s u l t e d .  D C H K S W  c a n  b e  s e t  t o  0  o r  1 .  W h e n  
D C H K S W  i s  0 *  t h e  s y s t e m  w i l l  p r i n t  o u t  a  B U G C H K  m e s s a g e  a n d  t h e n  
c o n t i n u e  r u n n i n g .  W h e n  D C H K S W  i s  1 *  t h e  s y s t e m  w i l l  p r i n t  o u t  a  
B U G C H K  m e s s a g e  a n a  t h e n  s t o p *  g o  i n t o  E D O T »  a n d  w a i t  f o r  f u r t h e r  
i n s t r u c t i o n s  a b o u t  h o w  t o  c o m e  u p .  S i n c e  B U G C H K s  a r e  n o t  
s e r i o u s  e r r o r s *  t h e  u s u a l  s e t t i n g  f o r  D C H K S W  i s  0 ,  

C D H P S W :  C D M P S W  i s  l o c a t e d  a t  m e m o r y  a d d r e s s  1 0 0 .  I t  i s  c h e c k e d  
o n l y  w h e n  a  B U G H L T  o c c u r s  a n d  t h e  s y s t e m  - f i n d s  t h a t  D P U G S W  i s  
s e t  t o  z e r o *  t h e  s e t t i n g  f o r  a u t o m a t i c  r e c o v e r y .  C D M P S W  t e l l s  
t h e  s y s t e m  w h e t h e r  o r  n o t  t o  m a k e  a  c o p y  o f  t h e  c o n t e n t s  o f  
c e n t  I  m e m o r y  b e f o r e  b e g i n n i n g  t o  c o m e  u p .  " h e  p r o c e s s  o f  
c o p y i n g  t h e  c o n t e n t s  o f  m e m o r y  i s  c a l l e d  " t a k i n g  a  c o r e  d u m p " .  
I f  C D M P S W  s w i t c h  i s  s e t  t o  0 *  t h e n  t h e  s y s t e m  w i l l  n o t  t a k e  a  
c e r e  d u m p .  I t  w i l t  s i m p l y  c h e c k  R E L D S W  t o  s e e  i f  i t  r e a l l y  
s h o u l d  c o m e  u p  a u t o m a t i c a l l y .  I f  C D M P S W  i s  s e t  t o  1 *  b e f o r e  
c h e c k i n g  R E L D S W ,  t h e  s y s t e m  w i l l  c o p y  s y s t e m  f i r s t  5 1 2  p a n e s  o f  
m e m o r y  i n t o  a  f i l e  c a l l e d  < S Y S T E M > C O P D M P , L O W  a n d  t h e  s e c o n d  5 1 2  
p a g e s  i n t o  a  f i l e  c a l l e d  < S Y S T E M > C 0 R D M P . H 0 H .  S i n c e  s y s t e m s  
o r o g r a m m e r s  m a y  n e e d  t o  l o o k  a t  t h e  c o n t e n t s  o f  t h e  m e m o r y  t o  
i n v e s t i g a t e  t h e  c r a s h *  C D M P S W  i s  g e n e r a l l y  s e t  t o  1 .  

R t L D S W t  R E L D S W  i s  l o c a t e d  a t  m e m o r y  a d d r e s s  1 0 1 .  I t *  l i k e  
C D M P S W *  i s  c h e c k e d  o n l y  a f t e r  a  B U G H L T  o c c u r s  a n d  D B U G S W  s e t  t o  
z e r o *  t h e  s e t t i n g  f o r  a u t o m a t i c  r e c o v e r y .  R E L D S W  t e l l s  t h e  
s y s t e m  w h e t h e r  o r  n o t  i t  s h o u l d  a c t u a l l y  b e g i n  t h i s  a u t o m a t i c  
r e c o v e r y .  A  0  i n  R E L D S W  t e l l s  t h e  s y s t e m  n o t  t o  r e c o v e r  
a u t o m a t i c a l l y ;  t h e  s y s t e m  w i l l  t h e n  w a i t  f o r  i n s t r u c t i o n s  f r o m  
t h e  o p e r a t o r ' s  t e r m i n a l  j u s t  a s  i f  D P U G S W  w e r e  s e t  t o  1 .  A  1  
t e l l s  t h e  s y s t e m  " y e s *  d o  b e g i n  t o  c o m e  u p  a u t o m a t i c a l l y " .  
B e c a u s e  w h e n  D B U G S W  i s  0  y o u  u s u a l l y  d o  w a n t  t h e  s y s t e m  t o  
r e c o v e r  a u t o m a t i c a l l y *  t h e  n o r m a l  s e t t i n g  o f  R E L D S W  i s  1 .  

1 2 . 4  H o w  t o  C h a n g e  S w i t c h  S e t t i n o s  

I n t r o d u c t i o n  

T h i s  s e c t i o n  t e l l s  y o u  h o w  t o  c h a n g e  t h e  v a l u e s  o f  t h e  S y s t e m  
X X V *  s  f o u r  r e c o v e r y  s w i t c h e s .  T o  d o  t h i s  t h e  s y s t e m  m u s t  b e  
r u n n i n g  c o r r e c t l y  a n d  y o u  m u s t  b e  a b l e  t o  e n a b l e .  T o  l e a r n  
t h e  n a m e s  o f  t h e  r e c o v e r y  s w i t c h e s *  t h e i r  v a l u e s *  a n d  w h a t  
t h e y  m e a n *  s e e  t h e  p r e v i o u s  s e c t i o n .  
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S u m m a r y  

1 )  C h e c k  y o u r  p r o m p t .  I f  i t  i s  a n  e x c l a m a t i o n  m a r k  < ! ) •  y o u  
a r e  e n a b l e d .  I f  i t  i s  n o t .  t y p e  " e n a < C R > "  a t  t h e  F X E C  

2 )  A t  t h e  " ! "  p r o m p t ,  t y p e  " m d d t < C » > " •  

3 >  T y p e  " s w i t c h n a m e / " .  w h e r e  s w i t c h n a m e  s t a n d s  f o r  t h e  n a m e  
o f  t h e  s w i t c h  y o u  w a n t  t o  c h a n g e .  

4 )  T h e  s y s t e m  w i l l  g i v e  y o u  t h e  c u r r e n t  v a l u e  c f  t h e  s w i t c h .  

5 )  T y p e  " s w i t c h v a l u e < C R > " «  w h e r e  s w i t c h v a l u e  s t a n d s  f o r  t h e  
n e w  v a l u e  t h e  s w i t c h  s h o u l d  h a v e :  0 .  1 .  o r  2 .  

6 )  T o  c h e c k  t h e  n e w  v a l u e ,  t y p e  " s w i t c h n a m e / "  a g a i n .  T h e  
s y s t e m  s h o u l d  s h o w  y o u  t h e  n e w  v a l u e .  

7 )  T y p e  " < C T R L - C > " J  y o u  s h o u l d  r e t u r n  t o  " "  X E  C  a n d  g e t  t h e  " ! "  
p r o m p t .  

D i  s c u s s i o n  

T o  c h a n g e  t h e  v a l u e s  o f  t h e  r e c o v e r y  s w i t c h e s ,  y o u  n e e d  t o  
w o r k  i n  M H D T  a n  i n t e r a c t i v e  l a n g u a g e  f o r  d e b u g g i n g .  I t  i s  
p a r t  o f  t h e  r e s i d e n t  m o n i t o r  a n d  i s  u s e d  t o  c h a n g e  a n d  
m a n i p u l a t e  i t .  T o  e n t e r  M D D T .  y o u  f i r s t  n e e d  t o  m a k e  s u r e  
y o u  a r e  e n a b l e d .  C h e c k  y o u r  p r o m p t ?  i f  i t  i s  a n  e x c l a m a t i o n  
m a r k  ( » ) .  y o u  a r e  e n a b l e d .  I f  i t  i s  a n y t h i n g  e l s e ,  t y p e  
" e n a < C R > "  a t  E X E C  " S "  p r o m p t .  A f t e r  y o u  a r e  s u r e  y o u  a r e  
e n a b l e d ,  e n t e r  M Q D T  b y  t y p i n g  " m d d t < C R > " .  T h e  s y s t e m  w i l l  
p r i n t  " r n d d t " .  t o  s h o w  y o u  h a v e  e n t e r e d ,  a n d  t h e n  d o  n o t h i n g  
m o r e .  L i k e  E D D T .  M D D T  h a s  n o  h e r a l d ?  a s  y o u  u s e  i t .  i t  
s i m p l y  w a i t s  f o r  y o u  t o  t e l l  i t  s o m e t h i n g  a n d  t h e n  r e a c t s .  

W h e n  y o u  a r e  i n  M ^ d t ,  t o  g o  t o  t h e  s w i t c h  y o u  w a n t  t o  c h a n g e  
a n d  l o o k  a t  i t s  c u r r e n t  v a l u e ,  t y p e  t h e  s w i t c h  n a m e  f o l l o w e d  
b y  a  s l a s h  ( / > *  f o r  e x a m p l e ,  " d c h k s w / " .  T h i s  c o m m a n d  h a s  t w o  
p a r t s .  T h e  f i r s t  p a r t ,  " d c h k s w " .  i s  t h e  n a m e  o f  t h e  a d d r e s s  
t h a t  c o n t a i n s  t h e  r e c o v e r y  s w i t c h  v a l u e .  T h e  " / "  m e a n s  
" p r i n t " .  T h u s ,  " d c h k s w / "  i n s t r u c t s  t h e  s y s t e m  t o  s h o w  y o u  
t h e  c o n t e n t s  o f  t h e  l o c a t i o n  " d c h k s w " .  

O n c e  M  H C  T  h a s  s h o w n  y o u  t h e  v a l u e  o f  t h e  s w i t c h ,  i t  w a i t s  a t  
t h i s  l o c a t i o n  t o  s e e  i f  y o u  w a n t  t o  d o  a n y t h i n g  e l s e .  I f  y o u  
d e c i d e  y o u  d o  n o t  w a n t  t o  c h a n g e  t h i s  s w i t c h ,  s i m p l y  t y p e  a  
c a r r i a g e  r e t u r n .  t 0  e n t e r  a  d i f f e r e n t  v a l u e  i n  t h i s  a d d r e s s *  
t y p e  t h e  v a l u e  y o u  w a n t  f o l l o w e d  b y  a  c a r r i a g e  r e t u r n .  T h e  
n u m b e r  y o u  t y p e  w i l l  i m m e d i a t e l y  b e c o m e  t h e  n e w  v a l u e  o f  t h e  
s w i t c h .  t 0  m a k e  s u r e  t h a t  y o u  e n t e r e d  t h e  v a l u e  y o u  w a n t e d ,  
a g a i n  t y p e  t h e  s w i t c h  n a m e  f o l l o w e d  b y  a  s l a s h .  I f  t h e  v a l u e  
i s  c o r r e c t ,  s i m p l y  t y p e  a  c a r r i a g e  r e t u r n .  T h i s  m e a n s  y o u  
a r e  f i n i s h e d  w o r k i n g  w i t h  t h i s  a d d r e s s .  I f  i t  i s  n o t  
c o r r e c t *  t y p e  t h e  c o r r e c t  v a l u e  a n d  t h e n  a  c a r r i a g e  r e t u r n .  
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A f t e r  y o u  h a v e  c h a n g e d  a s  m a n y  o f  t h e  f o u r  r e c o v e r y  s w i t c h e s  
a s  y o u  w i s h *  y o u  a r e  r e a d y  t o  l e a v e  M O O T .  T o  d o  t h i s *  t y p e  
< C T R L - C >  a n d  y o u  w i l l  r e t u r n e d  t o  5 X E C .  
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1 3  R E L A T E D  P R O C E D U R E S  

1 3 . 1  I n t  r o d u c t i o n  

T h i s  s e c t i o n  d e s c r i b e s  t h e  f o l l o w i n g  p r o c e d u r e s .  

C o r r e c t i n g  P r o b l e m s  F o u n d  b y  C H E C K D I S K *  s e c t i o n  1 3 . 2  

P u n n i n g  C H E C K D I S K  Y o u r s e l f  f r o m  E X E C *  s e c t i o n  1 3 . 3  

D e l e t i n g  a n d  r x p u n g i n g  F i l e s *  s e c t i o n  1 3 . 4  

H a l t i n g  t h e  S y s t e m *  s e c t i o n  1 . 3 . 5  

C h a n g i n g  t h e  D a t e  a n d  T i m e *  s e c t i o n  1 3 . 6  

C o n n e c t i n g  t o  a n d  D i s c o n n e c t i n g  f r o m  t h e  X i c r o n o d e  T Y X B A S E *  
s e c t i o n  1 3 . 7  

W h e n  a  r e c o v e r y  p r o c e s s  r e q u i r e s  t h a t  o n e  o f  t h e s e  p r o c e d u r e s  b e  
u s e d ,  y o u  w i l l  b e  r e f e r r e d  h e r e .  I f  y o u  f i n d  t h a t  y o u  n e v e r  
h a v e  t o  u s e  a n y  o f  t h e m *  d o  n o t  b e  a l a r m e d .  T h i s  i s  a  s i g n  o f  
s u c c e s s .  T h e s e  p r o c e d u r e s  a r e  u s e d  o n l y  w h e n  s o m e t h i n g  g o e s  
w r o n g  —  w h e n *  f o r  e x a m p l e *  C H E C K D I S K  f i n d s  f i l e  p r o b l e m s  t h a t  
m u s t  b e  c o r r e c t e d *  y o u  n e e d  t o  h a l t  t h e  s y s t e m *  o r  t h e  s y s t e m  
s o m e  h o w  c o m e s  u p  w i t h  t h e  w r o n g  d a t e  a n d  t i m e .  

1 3 . 2  C o r r e c t i n g  P r o b l e m s  F o u n d  b y  C H E C K D I S K  

I n t r o d u c t i o n  

C H E C K D I S K  i s  a  p r o g r a m  t h e  s y s t e m  u s e s  t o  c h e c k  t h e  f i l e  
s y s t e m  b e f o r e  i t  c o m e s  a l l  t h e  w a y  u p  a n d  o p e n s  i t s e l f  t o  
u s e r s .  I f  i t  f i n d s  a n y  p r o b l e m s *  t h e  s y s t e m  s t a t e s *  " A u o u s t  
n o t  i n  o p e r a t i o n "  a n d  s t o p s  t o  w a i t s  t o r  t h e m  t o  D  e  c o r r e c t e d  
w i t h  t h e  p r o c e d u r e  d o c u m e n t e d  b e l o w .  O n c e  t h i s  i s  d o n e *  h a l t  
t h e  s y s t e m  a s  d o c u m e n t e d  l a t e r  i n  " R e l a t e d  P r o c e d u r e s " *  a n d  
t h e n  b r i n e  i t  u p  a g a i n  w i t h  d i s k  r e c o v e r y .  T h i s  s e c t i o n  
d e a l s  o n l y  w i t h  r e c o v e r y  f r o m  f i l e  e r r o r s  d e t e c t e d  b y  
C H E C K D I S K .  I t  a s s u m e s  t h a t  C H E C K D I S K  h a s  b e e n  r u n  
a u t o m a t i c a l l y .  T o  l e a r n  h o w  t o  r u n  C H E C K D I S K  m a n u a l l y *  s e e  
1 3 . 3 .  R u n n i n g  C H E C K D I S K  Y o u r s e l f  f r o m  E X E C .  

S u  m m  a r  y  

C H E C K D I S K  c h e c k s  t h e  f i l e s  f o r  I l l e g a l  D i s k  A d d r e s s e s  l I D A s ) *  
M u l t i p l e  D i s k  A d d r e s s e s  ( M D A s l  a n d  B i t  T a b l e  E r r o r s  C B T E s ) »  
I f  i t  f i n d s  a n y  o f  t h e s e ,  i t  l i s t s  t h e  f i l e s  i n v o l v e d  a n d  
t h e i r  e r r o r s .  T o  c o r r e c t  t h e  p r o b l e m s  f o u n d  b y  C H E C K D I S K  d o  
t h e  f o l l o w i n g :  

1 )  I f  o n l y  o n e  f i l e  h a s  e r r o r s *  d e l e t e  a n d  e x p u n g e  t h a t  t i l e .  
B e  s u r e  t o  t y p e  t h e  e n t i r e  f i l e  n a m e *  i n c l u d i n g  a l l  
e x t e n s i o n s !  d o  n o t  u s e  < E S C >  t o  f i l l  o u t  n a m e s .  T h e  
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p r o c e s s  o f  d e l e t i n g  a n d  e x  n u n c ? *  n q  f i l e s  i s  d e s c r i b e d  i n  
s e c t i o n  1 3 . 4 ,  D e l e t i n g  a n d  E x p u n g i n g  F i l e s .  

2 )  I f  m o r e  t h a n  o n e  f i l e  i s  i n v o l v e d *  d e l e t e  a n d  e x p u n g e  a l l  
f i l e s  w i t h  I D A s .  D o  n o t  d e l e t e  t h e  f i l e s  w i t h  * * D A s  a t  
t h i s  p o i n t .  

3 )  H a l t  t h e  s y s t e m  w i t h  M e t  h o d  A  o f  s e c t i o n  1 3 . 5 *  H a l t i n g  t h e  
S y s t e m ,  T h e n  b r i n g  i t  u p  a a a i n  w i t h  d i s k  r e c o v e r y .  I f  
F H E C K D I S K  a g a i n  f i n d s  t i l e s  w i t h  I D A s *  r e p e a t  t h i s  
p r o c e d u r e .  

b y  O n c e  n o  f i l e s  h a v e  I D A s *  i f  o n e  o r  m o r e  f i l e s  h a v e  M D A s *  
d e l e t e  a n d  e x p u n g e  t h e  f i l e  w i t h  t h e  l a r g e s t  n u m b e r  o f  
M D A s *  h a l t  t h e  s y s t e m *  a n d  b r i n g  i t  u p  w i t h  d i s k  r e c o v e r y .  
D o  t h i s  t h r e e  t i m e s .  I t  y o u  t h e n  s t i l l  h a v e  m o r e  t h a n  ? D  
f i l e s  w i t h  M D A s *  c a l l  a n  o p e r a t i n g  s y s t e m s  p r o c s r a m m e r .  

N O T E :  K e e p  a  l i s t  o f  t h e  t i l e s  y o u  d e l e t e  a n d  e x o u n g e *  a n d  
r e s t o r e  t h e m  a f t e r  t h e  s y s t e m  c o m e s  u d  .  A l w a y s  s e n d  
m e s s a g e s  t o  a l l  u s e r s  w h o s e  f i l e s  h a v e  b e e n  d e l e t e d  a n d  
r e s t o r e d .  

D i s c u s s i o n  

C H E C K D I S K  c a n  d e t e c t  t h r e e  t y p e s  o f  e r r o r s :  B i t  T a b l e  E r r o r s  
( P T E s ) *  I l l e g a l  D i s k  A d d r e s s e s  ( I D A s ) *  a n d  M u l t i p l e  D i s k  
A d d r e s s e s  ( M D A s ) .  C H E C K D I S K  c a n  c o r r e c t  B T E s  w i t h  o u t  
a s s i s t a n c e .  I t  c a n n o t *  h o w e v e r *  c o r r e c t  I D A s  o r  M D A s .  T h e s e  
t w o  e r r o r s  a r e  w h a t  a r e  k n o w n  a s  P a g e  T a b l e  E r r o r s .  T h e y  
o c c u r  w h e n  t h e  s y s t e m ' s  f i l e  m a p *  s t o r e d  i n  w h a t  i s  c a l l e d  a  
" p a g e  t a b l e " *  i s  i n c o r r e c t .  A U G U S T  m e m o r y  i s  d i v i d e d  i n t o  
u n i t s  c a l l e d  p a g e s *  e a c h  c o n s i s t i n g  o f  5 1 2  w o r d s .  F i l e  
s t o r a g e  i s  a l l o t t e d  b y  p a g e s *  a n d  o n e  p a g e  i s  t h e  s m a l l e s t  
u n i t  o f  s t o r a g e  t h a t  c a n  b e  t r a n s f e r r e d  f r o m  d i s k  t o  c o r e .  A  
p a g e  t a b l e  i s  l i k e  a  t a b l e  o f  c o n t e n t s  f o r  t h e  d i s k  s t o r a g e *  
P o r  e a c h  f i l e *  i t  r e c o r d s  t h e  a d d r e s s e s  o f  a l l  t h e  p a g e s  
a l l o c a t e d  t o  t h a t  f i l e . )  A n  I D A  m e a n s  t h e r e  i s  a  d i s k  
a d d r e s s  t h a t  i s  g a r b a o e *  A n  M D A  m e a n s  t h e  s y s t e m  h a s  
a s s i g n e d  t h e  s a m e  p a r t  o f  t h e  d i s k  t o  t w o  o r  m o r e  f i l e s .  I f  
t h e s e  e r r o r s  a r e  a l l o w e d  t o  g o  u n c o r r e c t e d *  t h e y  c a n  d e s t r o y  
t h e  f i l e  s y s t e m .  

T h e  r e m e d y  f o r  p r o b l e m s  d e t e c t e d  b y  C H E C K D I S K  i s  t o  d e l e t e  
t h e  f i l e s  t h a t  r e a l l y  d o  h a v e  b a d  s t o r a g e  a d d r e s s e s .  I f  
t h e r e  i s  o n l y  o n e  f i l e  w i t h  b a d  a d d r e s s e s *  t h e r e  i s  n o t  a  
s e r i o u s  p r o b l e m ?  s i m p l v  d e l e t e  t h a t  f i l e .  I f  m o r e  t h a n  o n e  
f i l e  i s  a f f l i c t e d *  b e g i n  b y  d e t e t i n g  a l l  f i l e s  w i t h  I D A s .  
I D £ s  a r e  a  f r e q u e n t  c a u s e  o f  M D A s ,  O f t e n *  w h e n  t h e  s y s t e m  
f o l l o w s  a n  I D A *  i t  w i l l  f i n d  o t h e r  t h i n g s  t h a t  i t  c a n  
i n t e r p r e t  a s  m o r e  a d d r e s s e s *  b u t  w h i c h  a r e  n o t .  T h e s e  o h o n y  
a d d r e s s e s  m a y  d u p l i c a t e  t h e  r e a l  a d d r e s s e s  o f  p a g e s  b e l o n g i n g  
t o  o t h e r  f i l e s ,  t h u s  c a u s i n g  M D A s .  A f t e r  I D A s  a r e  t a k e n  c a r e  
o f *  f i l e s  w i t h  M D A s  m a y  r e m a i n .  D e l e t i n g  t h e  s i n g l e  f i l e  
w i t h  t h e  m o s t  M D A s  m a y  t a k e  c a r e  o f  t h e  p r o b l e m .  
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O n c e  y o u  h a v e  d e l e t e d  t h e  a p p r o p r i a t e  f i l e s *  y o u  s h o u l d  h a l t  
t h e  s y s t e m  a n d  b r i n g  i t  b a c k  u p  w i t h  d i s k  r e c o v e r y .  I f  
C H E C K D I S K  a g a i n  f i n d s  e r r o r s *  y o u  m u s t  a g a i n  c o r r e c t  t h e m *  
b r i n g  t h e  s y s t e m  d o w n *  a n d  t h e n  b a c k  u p *  I f  t h e  f o u r t h  t i m e  
C H E C K D I S K  i s  r u n  i t  s t i l l  f i n d s  e r r o r s *  n o t i f y  a n  C A D  s y s t e m s  
p r o g r a m m e r .  R e m e m b e r  t h a t  o n c e  t h e  s y s t e m  d o e s  c o m e  u p  
s u c c e s s f u l l y *  t h e  o w n e r s  o f  t h e  f i l e s  m u s t  b e  n o t i f i e d  a b o u t  
a l l  f i l e s  d e l e t e d .  

1 3 . 3  R u n n i n g  C H E C K D I S K  Y o u r s e l f  f r o m  E X E C  

I n t r o d u c  t i o n  

CHECKDISK i s  a  p r o g r a m  t h a t  c h e c k s  t h e  a d d r e s s  s y s t e m  a n d  
p a g e  a l l o c a t i o n  o f  t h e  d i s k .  C H E C K D I S K  u s u a l l y  r u n s  
a u t o m a t i c a l l y  a s  t h e  s y s t e m  c o m e s  u p .  H o w e v e r *  t h e r e  m a y  b e  
o c c a s i o n s *  f o r  e x a m p l e  a f t e r  a  s t a n d a l o n e  r e c o v e r y *  w h e n  y o u  
n e e d  t o  r u n  C H E C K D I S K  y o u r s e l f .  T h i s  s e c t i o n  d o c u m e n t s  t h a t  
p r o c e d u r e .  W h a t  C H E C K D I S K  d o e s  i s  e x p l a i n e d  i n  s e c t i o n  1 3 . 2 *  
C o r r e c t i n g  E r r o r s  P o u n d  b y  C H E C K D I S K *  

S u m m a r y  

1 >  A t  t h e  E X E C  " S i " *  t y p e  "  < s y  s  t  e m > c  h e c  k  d i  s  k  <  E S  C X C R  > "  .  

2 )  W h e n  C H E C K D I S K  a s k s *  " D o  y o u  w a n t  t o  r u n  i n  m u l t i o l e  f o r k  
m o d e ? " *  t y p e  " Y " *  f o r  y e s " .  A l l  a n s w e r s  t o  C H E C K D T  S K  *  s  
q u e s t i o n  m u s t  b e  c a p i t a l i z e d *  D o  n o t  t y p e  m o r e  t h a n  a  
s i n g l e  l e t t e r *  s i n c e  C H E C K D I S K  w i l l  t a k e  a n y  e x c e s s  
l e t t e r s  a s  a n s w e r s  t o  f o l l o w i n g  q u e s t i o n s *  

3 )  W h e n  C H E C K D I S K  a s k s *  " D o  y o u  w a n t  t o  r u n  b a c k w a r d s ? " *  t y p e  
» N "  ,  f o r  n o .  

4  >  T o  t h e  c u e s t i o n :  " R e b u i l d  t h e  b i t  t a b l e ? " *  t y p e  " N " .  

5 1  T o  t h e  o u e s t i o n :  " S c a n  f o r  d i s k  a d d r e s s e s ' " !  t y p e  " M " •  

6 )  C H E C K D I S K  w i l l  n o w  c h e c k  t h e  d i s k  f o r  b a d  f i l e s .  l o r  
i n s t r u c t i o n s  o n  h o w  t o  d e a l  w i t h  b a d  f i l e s *  s e e  s e c t i o n  
1 3 . 2 .  

D i s c u s s i o n  

Y o u  i n v o k e  C H E C K D I S K  b y  t y p i n g  " < s  y s  t  e m  > c  h e c  k d  i  s  k  < T E S C X C R >  "  .  
O n c e  C H E C K D I S K  i s  l o a d e d *  i t  w i l l  a s k  y o u  a  s e r i e s  o f  
q u e s t i o n s  t o  d e t e r m i n e  h o w  t h e  d i s k  s h o u l d  p e  c h e c k e d  a n d  h o w  
m u c h  i n f o r m a t i o n  a o o u t  i t s  s t a t u s  y o u  w a n t  t o  n e t  a n d  s t o r e .  
W h e n  C H E C K D I S K  r u n s  a u t o m a t i c a l l y *  t h e s e  o p t i o n s  a r e  a l r e a d y  
s p e c i f i e d *  h o w e v e r *  w h e n  y o u  r u n  C H E C K D I S K  m a n u a l l y *  y o u  m u s t  
s p e c i f y  t h e m  y o u r s e l f .  

T h e  f i r s t  q u e s t i o n  C H E C K D I S K  w i l l  a s k  i s *  " D o  y o u  w a n t  t o  r u n  
i n  m u l t i p l e  f o r k  m o d e ? " .  T h i s  m e a n s *  " D o  y o u  w a n t  t o  f i r e  u p  
a  d i f f e r e n t  f o r k  o f  E X E C  t o  r u n  C H E C K D I S K  s e p a r a t e l y  f o r  e a c h  
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disk?". The standard answer here is "Y", for "yes"* since 
running CHECKDISK simultaneously on all the disks is faster 
than going through the disks one at a time. Mote that you 
should type only the first letter of your answers to 
CHECKDISK*s questions and that this letter must be 
capitalized. This is important. CHECKDISK cannot recognize 
lowercase letters. Moreover* if you type more than one 
letter* CHECKDISK will read the second and following letters 
as answers to later questions. This can cause a let of 
problems. 

Once CHECKDISK knows how many forks you want* it will ask if 
you want it to run backwards and check the disk from the last 
file to the first. The standard answer here is "N", for 
"no". CHECKDISK will then ask, "Rebuild the bit table?". 
Again* answer "W". The bit table is used to keep track of 
which pages on the disk have been used and which are tree. 
However* the bit table is not updated after every process 
that frees pages in the disk. When you delete a bad file* 
for instance* the bit table will still mark as taken the 
pages that you have freed. Thus* it is a good idea to 
rebuild the bit table occasionally* otherwise* the whole disk 
could eventually be marked as taken* when parts of it were 
actually free. But rebuilding the bit table is too time 
consuming a process to do when you are bringing the system up 
from a presumably unscheduled crash. 

The CHECKDISK will then ask if it should scan for disk 
addresses, CHECKDISK wants to know if you want the names of 
the files that are actually associated with all the bad disk 
addresses. Since this information is useful only to systems 
programmers* answer "M". 

CHECKDISK will now check the disk and print a list of bad 
files and their errors. for instructions on how to deal with 
bad files, see section 13.2* Correcting Problems Found bv 
CHECKDISK. 

13.4 Deleting and rxpunging Files 

Su mm ar y 

1) If your prompt is not an "*"* type "ena<CR>" at the EXEC 

2 > Connect to the directory that contains the file by typing 
" cd<"SP>di r ec t o ryname<C c  > " * where d i r ec t o r yname stands for 
the name of the directory you need. 

3) Type "del<SP>f i lenameCCR>" . Hake sure you type the entire 
file name including extensions. Do not use <ESC> to fill 
out the name -- the file may not be recognized correctly. 
Procede all unusual characters in the file name, for 
example S* with <CTRL-V>. 
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4) Tf the system tells you the file Is perpetual* type 
"not<SP>perp<SP>filename" and then delete the file# 

5) Type "e*p<£SC><CR>». 

6) Remember to connect back to directory "oper" when you 
finish deleting files by typing "cd<SP>oper<CR> H. 

NSOTE! Always send a message to any user whose files you have 
deleted. 

13.5 Halting the System 

Introduction 

There are two ways of halting the System XXV both halt the 
system Immediately and for no designated length of time. 
They are used when you have encountered some problem during a 
crash recovery and want to bring the system down so that you 
can start again in the normal way. Method A Is designed to 
halt a system that Is running and will respond to commands 
olven from the operator's terminal. This Is probably the 
procedure you will most often use. You would use Method A. 
for example* to halt the system after fixing file problems 
found by CHECKDISK. Whenever Method A does not work because 
the system Is hung or for some reason does not respond to the 
operator's terminal* you should resort to Method B* After 
haltina the system with either of these methods* you may use 
whatever recovery procedure seems appropriate bring it back 
up . 

Method A. Hatting a Running System from the Operator's Terminal 

This procedure has two steps. First* you need to get into 
MINI-EXEC* and then you need to halt the system. If you are 
already in MINI-EXEC when you decide to halt the system* 
start this procedure on step 4? if you are not* start at step 
1. The way to tell if you are in MINI-EXEC is to look at the 
prompt. Tf it is a oeriod C•)* you are in MINI-EXEC? Tf it 
is anything else* you are not. 

1) If your prompt is not an " !" * type "ena<CR>" at the 
EXEC "SI", 

2) type "quit <C R >" 

3) when the system asks* "Do you really want to go into 
AUGUST monitor? ^Confirm)"* type "<CR>". 

5) At the period (.) prompt* type "h". 

6 > The system will echo* "HALT TENEX". 
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7 )  T y p e  .  

8 )  T h e  s y s t e m  w i l l  h a l t .  

t h o d  B .  H a l t i n g  t h e  S y s t e m  f r o m  t h e  C o n t r o l  P a n e l  

1 )  P u t  a d d r e s s  s w i t c h  3 1  o n  ( u p ) .  

2 )  P u t  d a t a  s w i t c h  2  o n .  

3 )  P u t  C O N S O L E "  D E P O S I T  T H I S  o n .  

4 )  P u t  d a t a  s w i t c h  2  o f f .  

5 >  P u t  d a t a  s w i t c h  0  o n .  

6 )  P u t  C O N S O L E  D E P O S I T  T H I S  o n .  

7 )  W h e n  a c t i v i t y  ( t h e  f l i c k e r i n g  o f  t h e  l i o h t s *  e t c . )  s t o p s ?  
t h e  s y s t e m  h a s  h a l t e d .  

1 3 . 6  C h a n c i n g  t h e  D a t e  a n d  T i m e  

S u m m a r y  

1 )  I f  y o u r  p r o m p t  i s  n o t  a n  "  ! H  »  t y p e  " e n a < C R > "  a t  t h e  E X E C  
I I  P  M  CI • 

2 )  W h e n  y o u  s e e  t h e  p r o m p t  " !  "  ,  t y p e  
" < C T R L - E > s e t < S P > D D - M O N * * Y Y < S P > H H I M M < C R > " »  t h a t  i s ,  t w o  
n u m b e r s  f o r  t h e  d a y ,  a  d a s h ,  t h e  f i r s t  t h r e e  l e t t e r s  o f  
t h e  m o n t h ,  a  d a s h ,  a n d  t h e n  t w o  n u m b e r s  f o r  t h e  y e a r .  
F o l l o w  t h i s  w i t h  a  s p a c e ,  t h e n  a i v e  t h e  t i m e  o n  2 4  h o u r  
b a s i s ,  a n d  e n d  w i t h  < C R >  Y o u  m u s t  t y o e  t h e  e n t i r e  d a t e  
a n d  t i m e  t o  r e s e t  a n y  p a r t  o f  i t .  

3 )  T y p e  a  c o n f i r m i n g  < C R > .  

4  >  A t  t h e  E X E C  t y p e  " d a y < C P > B  t o  c h e c k  t h e  n e w  d a t e  3 n d  
t i m e .  

1 3 . 7  C o n n e c t i n g  t o  a n d  D i s c o n n e c t i n g  f r o m  t h e  f ' i c r o n o d e  T Y M B A S E  

T  n t r o d u c t i o n  

T h e  t w o  s e t s  o f  p r o c e d u r e s  d o c u m e n t e d  b e l o w  a l l o w  y o u  c o n t r o l  
w h e t h e r  o r  n o t  t h e  s y s t e m  w i l l  c o m m u n i c a t e  t h e  m i c r o n o d e  
T Y H B A S E .  " h e  a b i l i t y  t o  c o n t r o l  t h e  s y s t e m ' s  i n t e r a c t i o n  
w i t h  t h e  m i c r o n o d e  i s  u s e f u l  w h e n  s o m e  m i c r o n o d e  e r r o r  i s  
c a u s i n o  s y s t e m  p r o b l e m s  o r  w h e n  t h e  m i c r o n o d e  i s  d o w n  a n d  
t h e  s y s t e m  s h o u l d  n o t  t r y  t o  c o n n e c t  t o  i t .  E a c h  s e t  o f  
p r o c e d u r e s  a l l o w s  y o u  t o  d o  t h e  s a m e  t h i n g s *  T u r n  t h e  
m i c r o n o d e  c o n n e c t i o n  o f f ,  w h i c h  c a u s e s  t h e  s y s t e m  t o  
i g n o r e  t h e  m i c r o n o d e *  a n d  t u r n  t h e  m i c r o n o d e  c o n n e c t i o n  
o n ,  w h i c h  t e l l s  t h e  s y s t e m  t o  s y n c h r o n i z e  w i t h  t h e  
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m i c r o n o d e .  M e t h o d  A  a n d  M e t h o d  R  d i f f e r  i n  w h e r e  y o u  g i v e  
t h e  c o n t r o l i n g  c o m m a n d s .  M e t h o d  A  u s e s  c o m m a n d s  g i v e n  i n  
E X E C .  I n  M e t h o d  5 *  i n  t h e  o t h e r  h a n d *  y o u  u s e  E D D T .  
M e t h o d  p  s h o u l d  b e  u s e d  o n l y  d u r i n g  c r a s h  r e c o v e r y *  w h e n  
y o u  m u s t  c o n t r o l  h o w  t h e  s y s t e m  i n t e r a c t s  w i t h  t h e  
m i r  r o n o d e  a s  i t  c o m e s  u p .  I n  a l l  o t h e r  c a s e s *  c o n t r o l  
i n t e r a c t i o n  f r o m  t h e  E X E C  w i t h  M e t h o d  £ .  

M e t h o d  A t  C o n t r o l i n a  i n t e r a c t i o n  f r o m  E X E C  

T o  t u r n  o f f  t h e  m i c r o n o d e  c o n n e c t i o n  

1 )  A t  t h e  E X E C  " 8 M .  t y o e  " C C T R L - E > t y m n e t < S p > o f f < C R > » .  

T o  t u r n  o n  t h e  m i c r o n o d e  c o n n e c t i o n  

1 )  A t  t h e  E X E C  " S H  *  t y p e  " < C T R L - E > t y m n e t < $ P > o n < C R > " ,  

M e t h o d  B :  C o n t r o l i n g  i n t e r a c t i o n  f r o m  E H D T  

T o  t u r n  o f f  t h e  m i c r o n o d e  c o n n e c t i o n  

1 )  I n  E D D T *  t y p e  " t y m f l g / " .  

2 )  A f t e r  t h e  s y s t e m  p r i n t s  a  v a l u e *  t y p e  n 0 < C R > H .  

T o  t u r n  o n  t h e  m i c r o n o d e  c o n n e c t i o n  

I I  I n  E D D T *  t y p e  " t y m f l g / " .  

2 )  A f t e r  t h e  s y s t e m  p r i n t s  a  v a l u e *  t y o e  n - l < C R > w .  
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A P P E N D I X  

T h i s  s e c t i o n  i s  d e s i g n e d  f o r  q u i c k  r e f e r e n c e ?  u s e  i t  w h e n  y o u  n e e d  
t o  t o o k  u p  a  c e r t a i n  s t e p  i n  a  p r o c e d u r e *  c a n n o t  r e m e m b e r  
e x a c t l y  w h a t  o r d e r  t o  d o  t h i n g s *  a n d  s o  f o r t h *  N o  e x p l a n a t i o n s  
o f  w h e n  t o  u s e  t h e s e  p r o c e d u r e s *  d i s c u s s i o n s  o f  w h a t  t h e y  d o *  o r  
s u g g e s t i o n s  a b o u t  w h a t  t o  d o  i f  t h i n g s  g o  w r o n g  e r e  i n c l u d e d  
h e r e *  F o r  t h i s  t y p e  o f  i n f o r m a t i o n  g o  t o  t h e  f i r s t  p a r t  o f  t h i s  
m a n u a l  w h e r e  t h e  p r o c e d u r e s  o u t l i n e d  i n  t h i s  s e c t i o n  a r e  
d i s c u s s e d  i n  g r e a t e r  l e n g t h .  A l l  s e c t i o n s  r e f e r e n c e s  i n  t h i s  
a p p e n d i x  a r e  a l s o  t o  e a r l i e r  s e c t i o n s  i n  t h i s  d o c u m e n t .  

W H A T  T O  D O  I F  T H E  S Y S T E M  I S  H U N G  

1 )  P u t  a d d r e s s  s w i t c h  3 1  o n  ( u p ) .  

2 )  P u t  d a t a  s w i t c h  2  o n .  

3 )  P u t  C O N S O L E  D E P O S I T  T H I S  m o m e n t a r i l y  o n .  

4 )  ° u t  d a t a  s w i t c h  0  o n .  

5 )  P u t  C O N S O L E  D E P O S I T  T H I S  m o m e n t a r i l y  o n .  

6 )  W a i t  u n t i l  a c t i v i t y  ( t h e  f l i c k e r i n g  o f  t h e  l i g h t s *  e t c . )  
s t o p s .  

7 )  B r i n g  t h e  s y s t e m  u p  w i t h  t h e  d i s k  r e c o v e r y  p r o c e d u r e .  

D I S K  R E C O V E R Y  

1 )  R e c o r d  t h e  B U G H L T  n u m b e r  a n d  e r r o r  l i g h t s .  

2 )  T y p e  H d s k r I d < E S C > q " .  T h e  r e o o n s e  s h o u l d  b e  " r e l o a d i n g  f r o m  
d i s k " .  I f  y o u  n e v e r  g e t  t h i s  m e s s a g e *  b e g i n  a  t a p e  r e c o v e r y .  

3 )  W h e n  t h e  s y s t e m  s a y s *  " B O O  T  f r o m  D I S K  P A C K  A  E C R  r  ̂R  A N Y  3 "  •  
t y o e  C C R > ,  

4 )  W h e n  t h e  o p e r a t o r ' s  t e r m i n a l  s a y s  " E D D T " *  t y p e  " s t a r t < E S C > g " .  

5 )  I f  C H E C K D I S K  r u n s  s u c c e s s f u l l y *  t h e  s y s t e m  w i l l  a n n o u n c e  
" A u g u s t  i n  o p e r a t i o n "  a n d  a s k  f o r  t h e  d a t e  a n d  t i m e .  E n t e r  
t h e s e  i n  t h e  f o r m  O D - ^ O N - Y Y < S P > H H : M M  a n d  f o l l o w  w i t h  < C R > .  

6 )  A t  t h e  a  p r o m p t *  l o g  i n  b y  t y p i n g  "  o p e  r  < S P  > p  a s  s w o r  d < S P X C R > "  *  
w h e r e  p a s s w o r d  s t a n d s  f o r  y o u r  p a s s w o r d .  
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7 )  T y p e  " e n a C C R V  .  

8 )  T y p e  " r e f < S P > a < C R > " .  

A U T O M A T I C  R E C O V E R Y  

I f  a  S y s t e m  X X V  s e t  f o r  a u t o m a t i c  r e c o v e r y  c o m e s  u p  
s u c c e s s f u l l y *  y o u  d o  n o t  n e e d  t o  d o  a n y t h i n g  u n t i l  y o u  l o g  i n  a s  
a n  o p e r a t o r .  

1 )  A t  t h e  S  p r o m p t *  l o g  i n  b y  t y p i n g  " o p e r < S P > p a s s w o r  d < S P X C R > "  *  
w h e r e  p a s s w o r d  s t a n d s  f o r  y o u r  p a s s w o r d .  

2 )  T y p e  n e n a < C R > " .  

3 )  T v p e  " r e f < S P > a < C R > "  .  

T A P E  R E C O V E R Y  

1  >  R e c o r d  t h e  B U G H L T  n u m b e r  a n d  e r r o r  l i g h t s .  

2 )  I f  t h e  p o w e r  h a s  g o n e  o f f *  y o u  m u s t  r e l o a d  t h e  m i c r o c o d e  a s  
d o c u m e n t e d  i n  s t e p s  3  t h r o u g h  1 2 .  I f  t h e  p o w e r  h a s  n o t  g o n e  
o f f *  s k i p  t o  s t e p  1 3 .  

3 )  M o u n t  t h e  m i c r o c o d e  t a p e  o n  t h e  t a p e  d r i v e .  

8  )  P u t  a l l  s w i t c h e s  o n  t h e  c o n t r o l  p a n e l  o f f  ( d o w n )  

5 )  P u t  a d d r e s s  s w i t c h  3 2  o n  ( u p )  »  

6 )  P u t  M I C R O  P R O C E S S O R  S T O P  o n  .  

7 )  P u t  M I C R O  P R O C E S S O R  M I  P C  o n .  

8 )  P u t  M I C R O  P R O C E S S O R  C L R  m o m e n t a r i l y  o n .  

9 )  P u t  M I C R O  P R O C E S S O R  r>
 

o
 

SE
T 

H
 

m o m e n t a r i l y  o n .  

1 0 )  P u t  M I C R O  P R O C E S S O R  M I P C  o f f .  

1 1 )  c u t  M  I C  R  n  P R O C E S S O R  S T O P  o f f .  

1 2 )  P u t  M I C R O  P R O C E S S O R  C O N T  m o m e n t a r i l y  o n .  T h e  t a p e  s h o u l d  
s p i n  a n d  t h e n  s t o p .  R e m o v e  t h e  m i c r o c o d e  t a p e  f r o m  t h e  t a p e  
d r i v e .  
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1 3 '  V o u  a r e  n o w  r e a d y  t o  r e a d  i n  t h e  n e w  m o n i t o r .  M o u n t  t h e  
m o n i t o r  t a p e  o n  t h e  t a p e  d r i v e .  C S t a r t  h e r e  i f  y o u  d o  n o t  
w a n t  t o  L o a d  t h e  m i c r o c o d e . 1  

1 4  >  P u t  a l l  s w i t c h e s  o n  t h e  c o n t r o l  p a n e l  o f f .  

1 , 5 )  P u t  a d d r e s s  s w i t c h e s  2 4  a n d  2 6  o n .  

1 6  )  P u t  M I C R O  P R O C E S S O R  S T O P  o n .  

1 7 )  D u t  M I C R O  P R O C E S S O R  M I  P C  o n .  

1 8 )  P u t  M I C R O  P R O C E S S O R  C L R  m o m e n t a r i l y  o n .  

1 9 '  P u t  M I C R O  P R O C E S S O R  C O N T  m o m e n t  a r i l y  o n  

2 0  )  C u t  M I C R O  P R O C E S S O R  M I  P C  o f  f  .  

2 1  )  P u t  M  I C R O  P R O C E S S O R  S T O P  o f f  .  

2 2 )  M o m e n t a r i l y  p u t  M I C R O  P R O C E S S O R  C O N T  o n .  T h e  t a o e  s h o u l d  
s p i n  a n d  t h e n  s t o p .  

2 3 )  P u t  a d d r e s s  s w i t c h e s  2 4  a n d  2 6  o f f .  

2 4 )  P u t  a d d r e s s  s w i t c h e s  2 9  a n d  3 0  o n ,  

2 5 )  M o m e n t a r i l y  p u t  C O N S O L E  S T A R T  o n  t w i c e .  

2 6 )  W h e n  t h e  o p e r a t o r ' s  t e r m i n a l  s a y s  " E  n D  T " *  t y p e  
" s t a r t d E S O g " .  

2 7 )  r e m o v e  t h e  m o n i t o r  t a p e  f r o m  t h e  t a p e  d r i v e .  

2 8 )  A f t e r  t h e  s y s t e m  r e p o r t s  t h e  s i z e  o f  t h e  m e m o r y *  p u t  M  I  P A R  
E R R  S T O P  a n d  M E M  P A R  E R R  S T O P  o n .  

2 ° )  I f  C H E C K D T S K  r u n s  s u c c e s s f u l l y *  t h e  s y s t e m  w i l l  a n n o u n c e  
" A u g u s t  i n  o p e r a t i o n "  a n d  a s k  f o r  t h e  d a t e  a n d  t i m e .  E n t e r  
t h e s e  i n  t h e  f o r m  D D - M 0 N - Y Y < 3 P > H H : M M  a n d  f o l l o w  w i t h  < C R > .  

3 0 )  A t  t h e  a  p r o m p t *  l o g  i n  b y  t y p i n g  
n o p e r f S P > p a s s w o r d < S P X C R > " *  w h e r e  p a s s w o r d  s t a n d s  f o r  y o u r  
p a s s w o r d .  

3 1  )  T y p e  " e n a < C R > " .  

3 2 )  T y p e  » r e t < S P > a < C R > " .  
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STANDALONE RECOVERY 

1) Record the BU6BLT number and error Lights. 

2 )  Follow the procedure tor tape recovery (section 8) from step 
13 through step 25. If you suspect there has been a power 
failure* do step 3 through 25 of the tape recovery procedure. 

3) When the operator's terminal says "EDDT"* type "dbugsw/". 

A) Type »2<CR>". 

5) Type "start<ESC>g". The monitor tape should spin. 

6 > The system will request the date and time. Enter these in 
the form DD-MON-YY<SP>HHend follow with <XR>. 

7) You will automatically be logged in as "system"* but not 
enabled. 

DISK REBUILD STRATEGY CR TOTAL CATASTROPHE 

WARNING: Never attempt this without specific instructions from 
a manager or an operating systems programmer. 

1) Check with Tymshare Maintenance to make sure the hardware is 
good. 

2) Follow the tape recovery procedure from steps 13 through 25. 
If there has been a power failure* do steps 3 through 25. 

3) When the operator's terminal says "EDDT"* type "dbugsw/". 

A) Type " 2 < C R > " • 

5) Type "syslod<ESC>q". 

ft) When the system asks* "Do you realty want to clobber the disk 
by reinitializing?"* type "y<CR>"» 

7l Load the DLUSER tape on the tape drive. 

8) Type "t n* for "load". When the system asks* "Load from 
magtape M TANI"* tyoe "mtaOKCRb" ("0" here is zero). Confirm 
this with another <CR>. 

9) When the system asks* "Fite Number?"* type "0CCR>". 
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1 0 )  W h e n  t h e  s y s t e m  h a s  r e a d  t h e  D L U C - E R  t i l e  a n d  p r o m p t s  y o u  
w i t h  a  p e r i o d  ( • ) «  t y o e  "  s  .  "  •  

1 1 )  W h e n  y o u  s e e  " I n t e r r u p t  a t  n n n " f  w h e r e  n n n  I s  s o m e  n u m b e ' - ,  
t y p e  "  I "  ,  t o r  " l o a d " ,  t h e n  s p e c i f y  " m t a O : < C R > " *  a n d  c o n f i r m  
w i t h  a n o t h e r  < C R > .  

1 2 )  W h e n  t h e  s y s t e m  a s k s *  " F i l e  N u m b e r ? " *  t y p e  * 1 < C R > " .  

1 3 )  A t  t h e  p e r i o d  p r o m p t *  t y p e  " s . " .  

1 4 )  ' ^ o u n t  t h e  f i r s t  F u l l  D u m p  T a p e .  M a k e  s u r e  y o u  L o a d  t h e  F u l l  
D u m p  T a p e s  i n  n u m e r i c a l  o r d e r .  

1 5 )  T o  D U M P E R  *  s  q u e s t i o n ,  " D U M P *  L O A D *  C H E C K ,  O R  S I N G L E ? " ,  t y p e  
"  l " »  f o r  " l o a d " .  

1 6 )  F o r  t h e  s e c o n d  q u e s t i o n ,  " D O  Y O U  W I S H  T O  S U P E R S E D E  O L D E R  
V E R S I O N S  A L W A Y S ? " *  t y p e  " n " .  

1 7 )  F o r  t h e  q u e s t i o n *  " S P E C I F I C  U S E R S ? " ,  t y p e  " n " .  

1 8 )  T o  a n s w e r ,  " I N T O  S A M E  D I R E C T O R I E S ? " *  t y p e  " y " .  

1 9 )  W h e n  r e q u e s t e d ,  " T Y P E  M A G  T A P E  U N I T  N U M B E R " ,  t y p e  " 0 "  
f z e r o )  .  

2 0 )  D U M P E R  w i l l  n o w  r e a d  t h e  t a p e ?  w h e n  i t  i s  f i n i s h e d *  i t  w i l l  
p r i n t ,  " M O U N T  N E X T  T A P E ,  I F  A N Y .  T Y P E  C ,  W H E N  R E A D Y ,  N ,  I F  
N O  M O R E " .  M f s u n t  t h e  n e x t  t a p e  a n d  t y p e  " c " .  

2 1 )  W h e n  D U M P E R  a s k s  f o r  t h e  m a g  t a p e  u n i t  n u m b e r ?  t y p e  " 0 " .  

2 2 )  C o n t i n u e  m o u n t i n g  a n d  l o a d i n g  F u l l  D u m p  T a p e s ,  t y o i n g  " c "  t o  
c o n t i n u e  a n d  t h e n  g i v i n g  0  ( z e r o )  f o r  m a g  t a p e  u n i t  n u m b e r ,  
u n t i l  a l l  t h e  t a p e s  h a v e  b e e n  r e a d .  

2 3 )  W h e n  y o u  h a v e  f i n i s h e d  l o a d i n o  t h e  F u l l  D u m p  T a o ? s ,  b e g i n  
l o a d i n g  t h e  I n c r e m e n t a l  D u m p  T a p e s .  B e  s u r e  t h a t  y o u  l o a d  
t h e  I n c r e m e n t a l  D u m p  T a p e s  i n  c h r o n o l o g i c a l  o r d e r ,  b e g i n n i n g  
w i t h  t h e  o n e  m a d e  r i g h t  a f t e r  t h e  F u l l  D u m p  a n d  e n d i n c  w i t h  
t h e  m o s t  r e c e n t .  

2 4 )  A f t e r  t h e  s y s t e m  h a s  r e a d  t h e  l a s t  I n c r e m e n t a l  D u m p  T a p e ,  
w h e n  D U M P E R  s a v s .  " M O U N T  N E X T  T A P E ,  I F  A N Y .  T Y P E  r ,  W H E N  
R E A D Y ,  N ,  I F  N O  M O R E " ,  t y p e  " n " .  

2 5 )  W h e n  y o u  s e e  a n  i n t e r r u p t  m e s s a g e  f o l l o w e d  b y  a  p e r i o d ,  h a l t  
t h e  s y s t e m ,  a n d  b e g i n  a  d i s k  r e c o v e r y .  ( T o  h a l t  t h e  s y s t e m  
u s e  M e t h o d  A  o f  s e c t i o n  1 3 . 5 ,  H a l t i n g  t h e  S y s t e m . *  
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C H A N G I N G  R E C O V E R Y  S W I T C H  S E T T I N G S  

1 )  I t  y o u r  p r o m p t  i s  n o t  a n  t y p e  " e n a < C R > "  a t  t h e  E X E C  " 3 " .  

2 )  A t  t h e  " ! "  p r o m p t *  t y p e  " m d d t < C R > " .  

3 )  T y p e  " s w i t c h n a m e / " *  w h e r e  s w i t c h n a m e  s t a n d s  f o r  t h e  n a m e  o f  
t h e  s w i t c h  y o u  w a n t  t o  c h a r g e .  

4 >  T y p e  " s w i t c h v a l u e < C R > " *  w h e r e  s w i t c h v a l u e  s t a n d s  f o r  t h e  n e w  
v a l u e  t h e  s w i t c h  s h o u l d  h a v e :  0 *  1 *  o r  2 »  

5 >  T y p e  " < C T R L - C > "  t o  r e t u r n  t o  E X E C .  

C O R R E C T I N G  P R O B L E M S  P O U N D  B Y  C H E C K D I S K  

1 )  I f  o n l y  o n e  f i l e  h a s  e r r o r s *  d e l e t e  a n d  e x o u n g e  t h a t  f i l e .  
B e  s u r e  t o  t y p e  t h e  e n t i r e  f i l e  n a m e ,  

2 )  I f  m o r e  t h a n  o n e  f i l e  i s  i n v o l v e d *  d e l e t e  a n d  e x p u n g e  a l l  
f i l e s  w i t h  I D A S .  D o  n o t  d e l e t e  t h e  t i l e s  w i t h  M D A s  a t  t h i s  
p o i n t .  

3 )  H a l t  t h e  s y s t e m  w i t h  M e t h o d  A  o f  s e c t i o n  1 3 . 5  a n d  b r i n g  i t  u p  
w i t h  d i s k  r e c o v e r y .  I f  C H E C K D I S K  a g a i n  f i n d s  f i l e s  w i t h  I D A s *  
r e p e a t  t h i s  p r o c e d u r e .  

4 )  O n c e  n o  f i l e s  h a v e  I D A S *  i f  o n e  o r  m o r e  t i l e s  h a v e  M  Q  A s  *  
d e l e t e  a n d  e x p u n g e  t h e  f i f e  w i t h  t h e  l a r g e s t  n u m b e r  o f  M D A s *  
h a l t  t h e  s y s t e m *  a n d  b r i n g  i t  u o  w i t h  d i s k  r e c o v e r y .  D o  t h i s  
t h r e e  t i m e s .  I f  y o u  t h e n  s t i l l  h a v e  m o r e  t h a n  2 0  f i l e s  w i t h  
M D A s *  c a l l  a n  o p e r a t i n g  s y s t e m s  p r o g r a m m e r .  

N O T E :  K e e p  a  l i s t  o f  t h e  f i l e s  y o u  d e l e t e  a n d  e x p u n g e *  a n d  
r e s t o r e  t h e m  a f t e r  t h e  s y s t e m  c o m e s  u p .  A l w a y s  s e n d  m e s s a g e s  t o  
a l l  u s e r s  w h o s e  f i l e s  h a v e  b e e n  d e l e t e d  a n d  r e s t o r e d .  

R U N N I N G  C H E C K D I S K  Y O U R S E L F  F R O M  ^ X E C  

1 *  A t  t h e  E X E C  " 5 %  t y p e  "  <  s y  s  t  e m >  c  h e c  k  d  i  s  k <  E  S C X  C R  > "  .  

2 )  W h e n  C H E C K D I S K  a s k s *  " D o  y o u  w a n t  t o  r u n  i n  m u l t i p l e  f o r k  
m o d e ? " *  t y p e  " Y B *  f o r  y e s " .  A l l  a n s w e r s  t o  C H E C « D I S K * s  q u e s t i o n  
m u s t  b e  c a p i t a l i z e d  a n d  o n e  l e t t e r .  

3 )  T o  t h e  q u e s t i o n ,  " D o  y o u  w a n t  t o  r u n  b a c k  w a r d s ' 7 n  »  t y p e  "  N "  *  
f o r  n o .  
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A) To the question: "Rebuild the bit table?"* type "N". 

5) To the question: "Scan for disk addresses'*"* type "N" • 

6) CHECKDISK will check the disk for bad files. Por 
instructions on how to deal with bad files* see section 13.2. 

DELETING AND EXPUNGING FILES 

1) It your prompt is not an "!"• type "ena<CR>" at the EXEC "P"» 

2) Connect to the directory that contains the file by typinq 
"cd<SP>directoryname<CP>"* where directoryname stands for the 
name of the directory you need. 

3) Type "deI<SP>fiIename<CR>". Make sure you type the entire 
file name including extensions. no not use <ESC> to fill out 
the name -- the file may not be recognized correctly. Procede 
all unusual characters in the file name* for example ff* with 
<fCTRL-V>. 

A) If the system tells you the file is Derpetual* type 
"not<SP>perp<SP>fiIename" and then delete the file* 

51 Type " exp <ESCXCR >" . 

6) When you finish deleting files* type "cd<SP>ooer<CP>"• 

NOTE: Always send a message to any user whose files you have 
dele t ed. 

HALTING THE SYSTEM 

Method A. Halting a 3unning System from the Operator's Terminal 

This procedure has two steps. First* you need to get into 
MINI-FXEC* and then you need to halt the system* If you are 
already in MINI-EXEC when you decide to halt the system* 
start this procedure on step A* it you are not* start at step 
1. The way to tell if you are in MINI-EXEC is to look at the 
prompt. I f  it is a period (.)* you are in MINI- pyEC? if it 
is anything else* you are not. 

1) If your prompt is not an "!"* type "ena<CR>" at the 
EXEC "3". 

2) Type "quit<CR>" 

3) When the system asks* "Do you really want to go into 
AUGUST monitor? (Confirm)"* type "<CR>". 

5) At the period (.) prompt* type "h"* 
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6 )  T h e  s y s t e m  w i l l  e c h o *  " H A L T  T  E  N  E  X  "  •  

7 )  " y p e  

8 )  " " h e  s y s t e m  w i l l  h a l t .  

M e t h o d  8 #  H a l t i n g  t h e  S y s t e m  f r o m  t h e  C o n t r o l  P a n e l  

1 )  P u t  a d d r e s s  s w i t c h  3 1  o n  ( u p ) .  

2 >  D u t  d a t a  s w i t c h  2  o n .  

3 )  P u t  C O N S Q L r  D E P O S I T  T H I S  o n .  

4  >  P u t  d a t a  s w i t c h  0  o n .  

5  >  P u t  C O N S O L E  D E P O S I T  T H I S  o n .  

6 >  W h e n  a c t i v i t y  ( t h e  f l i c k e r i n g  o f  t h e  l i g h t s *  e t c . )  s t o p s ?  
t h e  s y s t e m  h a s  h a l t e d .  

C H A N G I N G  T H E  D A T E  A N D  T I M E  

1 )  I 4  y o u r  o r o m p t  i s  n o t  a n  " ! " *  t y p e  " e n a < C R > w  a t  t h e  E X E C  w 3 " .  

2 )  W h e n  y o u  s e e  t h e  p r o m p t  " * " *  t y p e  
" < C T R L - E > s e t < S P > D D - M O N - Y Y < S P > H H : H M < C R > " f  t h a t  i s *  t w o  n u m b e r s  
f o r  t h e  d a y *  a  d a s h *  t h e  f i r s t  t h r e e  l e t t e r s  o f  t h e  m o n t h *  a  
d a s h *  a n d  t h e n  t w o  n u m b e r s  f o r  t h e  y e a r .  F o l l o w  t h i s  w i t h  a  
s p a c e  a n d  t h e n  g i v e  t h e  t i m e  o n  2 4  h o u r  b a s i s .  Y o u  m u s t  t y p e  
t h e  e n t i r e  d a t e  a n d  t i m e  t o  r e s e t  a n y  p a r t  o f  i t .  

3 )  T y p e  a  c o n f i r m i n g  < C R > .  

4 )  A t  t h e  E X E C  " P " *  t v n e  " d a y < C R > "  t o  c h e c k  t h e  n e w  d a t e  a n d  
t i m e .  

C O N N E C T I N G  T O  A N D  D I S C O N N E C T I N G  F R O M  M I C R O N O D E  T Y M B A S E  

M e t h o d  A ?  C o n t r o l i n c  i n t e r a c t i o n  f r o m  E X E C  

t o  t u r n  o f f  t h e  m i c r o n o d e  c o n n e c t i o n  

1 )  A t  t h e  E X E C  " a " ,  t y p e  " < C T R L - E > t y m n e t < S P > o f  f  < C R > "  •  

T o  t u r n  o n  t h e  m i c r o n o d e  c o n n e c t i o n  

1 )  A t  t h e  E X E C  t t a " »  t y p e  « < C T R L - E > t y m n e t < S P > o n < C R > " .  
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M e t h o d  B t  C o n t r o l i n a  i n t e r a c t i o n  f r o m  E D D T  

T o  t u r n  o f f  t h e  m i c r o r t o d e  c o n n e c t i o n  

1 )  I n  E D D T *  t y p e  " t y m f l g / " .  

2 )  A f t e r  t h e  s y s t e m  p r i n t s  a  v a l u e *  t y p e  " 0 < C P > " *  

T o  t u r n  o n  t h e  m i c r o n o t i e  c o n n e c t i o n  

1 )  I n  E D D T *  t y p e  " t y m f l g / " #  

2 )  A f t e r  t h e  s y s t e m  p r i n t s  a  v a l u e *  t y p e  " - 1 < C R > * .  
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INTRODUCTION 

The Process command in the Base subsystem can speed up many 
time-consuming, repetitive, or routine tasks by allowing you to 
automatically execute a series of commands. This is done by 
writing the commands as text into any convenient place, like your 
initial file. These commands can then be processed by using the 
Process command and marking or addressing the stored text. The 
structure containing the text is called a "commands structure". 

A commands structure is usually written as a branch, and so it is 
often referred to as a "commands branch". The Process command, 
however, can be used to execute commands in a single statement, a 
branch, a group, or a plex. 

Writing commands structures is analogous to writing what in other 
systems are called "Commands Files" or "macros" without arguments. 

This document describes how to write a commands structure and how 
to use the Process command. It is written primarily for users of 
AUGMENT in display mode; however, those who use a typewriter 
terminal will also find this document useful. Differences between 
display and typewriter mode, where they exist, are explained. This 
document offers some general comments about processing commands 
structures, suggestions on testing them, warnings about editing 
with them, and annotated examples of commands structures written by 
AUGMENT users. 

SOME THINGS TO KNOW BEFORE WRITING A COMMANDS STRUCTURE 

A commands structure may contain AUGMENT commands only. You cannot 
use Executive commands in an AUGMENT commands structure, but you 
can go from the Base subsystem to other subsystems. 

When writing a commands structure, you should use complete command 
words, not abbreviations. This ensures that the command words will 
be recognized by AUGMENT, and also allows you and others to read 
your commands structure easily. Words in commands structures can 
be written in any combination of lowercase and uppercase letters. 
Some users, however, prefer to capitalize the first letter of 
command words so they can read the commands more easily. In any 
case, all command words should be followed by one space (or <ESC>) 
to be recognized by AUGMENT. 

The text of commands structures also includes the special 
characters you need to supply in the command. When writing the 
text of commands structures with the Insert Statement command, you 
can enter characters such as <0K> (or <CTRL-D>), <NULL> (<CTRL-N>), 
or any control character by first typing <LIT> (<CTRL-V>). When 
<LIT> is typed before a special character, it prevents AUGMENT from 
interpreting the character for immediate execution, thus allowing 
you to include it in the text of your commands structure; in other 
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words, it causes AUGMENT to take the character literally. Once 
entered in the text, the special character will be displayed as a 
series of uppercase letters surrounded by angle brackets. (<LIT> 
will not appear because it was not entered in the text.) 

For example, to include <0K> in a commands structure, you would 
first type <LIT> and then <0K>; only "<0K>" will appear as part of 
your command. • Special characters that appear in this way in 
commands structures are single characters. "<0K>" is one 
character, not four characters, and can be inserted, transposed, 
moved, or deleted as a single character. Writing out "<0K>" using 
angle brackets and uppercase letters will not work because AUGMENT 
will not read that text as a special character. 

When you write commands structures, special characters appear 
differently in your command window than in the text displayed in 
your file window. For example, when you type <LITXOK>, only "!" 
appears in your command window, but "<0K>" appears in the text of 
your structure. Note that if you print a commands structure, the 
special characters will not be printed. 

WRITING AND PROCESSING A COMMANDS BRANCH 

This section describes how to set up and process a commands 
structure in the form of a branch. The first statement in the 
branch serves as the name of the branch, and the substatements 
contain the commands to process. The same general procedure can be 
used to create a commands structure in the form of a statement, 
group, or plex, as described later. 

1. Insert in your file a statement naming your commands branch. 

This first statement should be short, preferably one word, 
possibly abbreviated, and easy to remember. It should be within 
parentheses and should include no punctuation. If you use more 
than one word to avoid confusion with the names of other 
commands branches in your file, run the words together or 
separate them with dashes (-). For example, the first statement 
might look like this: 

(dirin) 

Include no other information besides the name in the first 
statement. 

2. Specify that parentheses are the name delimiters of the branch. 

Parentheses are conventionally used as the name delimiters of a 
commands branch. To specify that they be recognized as the name 
delimiters, use the Set Name (delimiters) command. Its form, or 
"syntax", is: 
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Set Name (delimiters in) Branch (at) LOCATION (left delimiter 
to be) CONTENT (right delimiter to be) CONTENT 

To indicate LOCATION, mark the first statement or type its 
address followed by <0K>. For the first CONTENT, type a left 
parenthesis followed by <0K>; for the second, type a right 
parenthesis followed by <0K>. 

Note that the effect of these first two steps is to make the 
first statement the name of the branch. 

3. Insert command statements into the branch in a logical order to 
complete the task you want to perform. 

While more than one command can be included in each statement, 
to avoid confusion you should insert a separate statement for 
each step in your commands branch. If a command is particularly 
long, you can continue it to the next statement. The statements 
containing commands should be one level down from the first 
statement. A space (or <ESC>) must follow each command word. 
Remember to type <LIT> before special characters (see example 
below). The order of the commands and the syntax of each 
command must be absolutely correct for the commands branch to be 
processed correctly. An incorrect command order or syntax can 
cause unexpected problems. 

NOTE: Do not include noise words in command statements. 
Include only the parts of the command that you must specify when 
you give the command. 

For example, if you enter 

jump<SP>l ink<SP>index<LITXOK> 

the statement will look like this in your file window: 

jump link index<OK> 

4. Test the commands branch before running it. 

Testing allows you to make sure that the command syntax and the 
order in which the commands are given are correct. The testing 
procedure is described later under TESTING A COMMANDS STRUCTURE. 

5. To run the process, use the Process command. 

If addresses in the structure refer to an unspecified current 
file, make sure you are in the file you want the commands to act 
upon before you give the Process command. The form of this 
command that processes a branch is: 

Process (commands from) Branch (at) LOCATION 
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For LOCATION, type the name you gave the first statement, 
without the parentheses, followed by <0K>. If the structure is 
in another file, precede the statement name with the file name 
and a comma. Remember that the Process command may also be used 
for a commands structure in the form of a statement, group, or 
plex. Processing these structures is described later. 

Normally a process will stop automatically when all of the commands 
are executed. There are, however, two ways of stopping a process 
before all commands in the structure are executed. Typing <CTRL-0> 
while a process is running stops it; typing <CTRL-C> stops it and 
returns you to the Executive. 

AN EXAMPLE OF A COMMANDS BRANCH 

The following is an example of a commands branch that copies a list 
of the files in the current directory into a branch named "index", 
replacing the previous list, if any. 

(dirin) 

insert statement index<OK>d<OK>temporary<OK> 

delete plex index .d<OKXOK> 

copy directory <0K>index<OK>d<OK>no version <OKXOK> 

jump link index<OK> 

The name delimiters of the statement "(dirin)" have been set to 
parentheses. The first step in the process inserts a "temporary" 
statement one level below the statement named "index" in the 
current file. This is done because there must be substructure 
under the "index" statement for the next command, Delete Plex, to 
find something at that level to delete; otherwise, the entire 
contents of the file may be deleted. The second step deletes the 
plex one level below the "index" statement, including the temporary 
statement plus any substructure already there. The third step 
writes the directory list to follow a level below the "index" 
statement without indicating version numbers. The fourth step 
jumps to the "index" statement. 

NOTE: The first step of the example above, the insertion of a 
temporary statement below the "index" statement, is a precaution 
that should be taken for any command statement that locates a 
structure with relative addressing (such as the address "index.d") 
and deletes that structure. If the structure intended for deletion 
is not there, the address points one level higher. Inserting a 
"temporary" or "dummy" statement ensures something will be there to 
delete, thus avoiding damage to a file. 



Using the Process Command on Other Structures 5 

You can adapt the commands branch shown in the example above for 
your initial file. Before the commands branch will work, there 
must be a statement named "index" in the file. You will have to be 
in your initial file when you run the branch. 

USING THE PROCESS COMMAND ON OTHER STRUCTURES 

While a named commands branch is the most convenient and most 
widely used commands structure, there are certain times when it is 
useful to process commands in a statement, group, or plex. 

The Process Statement command allows you to process a single 
command statement, either by marking the statement or typing its 
address. This is useful when you want to execute a single command, 
and is especially useful in writing and testing longer commands 
structures. The form of this command is: 

Process (commands from) Statement (at) LOCATION 

The Process Group command is helpful when you want to process only 
a portion of a commands structure. When you use this command, only 
the consecutive group of command statements you mark or address 
will be processed. The form of this command is: 

Process (commands from) Group (at) LOCATION (through) LOCATION 

The Process Plex command is useful because an entire plex 
containing command statements can be processed by marking or typing 
the address of any statement in the plex. This is just like a 
branch without the first statement; it refers to all the statements 
at that level with the same upstatement. The form of this command 
is: 

Process (commands from) Plex (at) LOCATION 

NOTE: The name delimiters of any commands structure must be 
changed from the default before it will work. The reason for this 
is that the Process command skips over statement names. The Set 
Name (delimiters) command also can be used to change name 
delimiters in a statement, group, or plex. If the statement, 
group, or plex is in the substructure of an existing commands 
branch, it is not necessary to specifically change the name 
delimiters. 

TESTING A COMMANDS STRUCTURE 

Testing a commands structure is important because neither the 
Process command nor commands structures contain logical 
error-checking capabilities, so they are not able to determine 
whether unwanted changes are being made in a file. Testing will 
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ensure that the commands structure does just what it is intended to 
do, and will allow you to make sure that command syntax and the 
order of commands are correct. Individual command statements, part 
of the structure, or the entire structure can be tested on an 
AUGMENT display terminal in either display or typewriter mode, or 
on a typewriter terminal in typewriter mode. If there is a mistake 
in the text of a commands structure, any one of a number of things 
might happen: 

The process might do something other than what was intended. 

The process might stop or an error message may appear in your 
status window. 

AUGMENT might try to process an incorrectly written command 
statement by taking the first characters it can find to execute 
a command, giving no error message. 

In any case, it is important to remember that while a commands 
structure is being tested, the commands are actually being carried 
out. 

When a commands structure runs in display mode, the commands 
briefly appear in your command window as they are executed, but 
they usually appear too briefly for you to read them, so mistakes 
are hard to see. The advantage of testing part or all of a 
structure in typewriter mode or at a typewriter terminal is that it 
allows you to identify exactly where any problems with command 
syntax may exist. In typewriter mode, the text of a command 
statement will "scroll" out from the bottom of your screen; it will 
not disappear after the command is executed as it does in display 
mode. On a typewriter terminal, you will have a printed version 
which can be checked for accuracy. If there is a mistake it will 
be obvious, in a way described below. 

If you are not using AUGMENT at a typewriter terminal, you may set 
your display to typewriter mode with the Set Terminal command, as 
f o Hows: 

Set Terminal (mode to be) Typewriter <0K> 

To test individual statements of a commands structure in typewriter 
mode, use the Process Statement command: 

Process (commands from) Statement (at) LOCATION 

In typewriter mode, you should specify LOCATION by typing the 
statement number of the command statement you wish to test. If you 
want to test a statement that is in another file, you must type the 
file name, a comma, and the statement number. For example, suppose 
you wanted to test this statement: 

jump link index<OK> 
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For LOCATION in the Process Statement command, you would type the 
statement number of the statement. This would appear on your 
screen: 

Jump (to) Link index! 

If, however, there is something wrong with the command statement, 
then something like this may appear on your screen: 

\ Ln\nn\nk I\IN\NK ... 

If a character or characters repeat after a slash mark, it means 
that they could not be logically processed at that point in the 
command, and AUGMENT is trying to "backspace" them. When this 
happens, the bell will ring. Backspacing can be caused if you 
misspelled a command word, omitted the space after a command word, 
failed to type <LI'T> before a special character, failed to change 
the name delimiters, or gave incorrect command syntax. The first 
instance of backspacing appears where the first unusable character 
appears in your command statement; that character is a space in the 
example shown. 

To correct a faulty command statement, set your terminal to display 
mode again using the Set Terminal command: 

Set Terminal (mode to be) Display <0K> 

Once in display mode, you can check the command statement for 
omitted or extra spaces between command words, misspelled command 
words, or faulty command syntax. You can check name delimiters by 
using the Show Name (delimiters for statement) command. 

Although AUGMENT clearly signals a mistake in the text of command 
statements, there is no similar signal if the order of commands is 
inappropriate for the task you wish your commands structure to 
perform. By trying out each command statement with the Process 
Statement command, as discussed above, and looking at the results, 
you can determine whether the order of commands is correct. 

Note that there are differences between typewriter mode and display 
mode in the way commands are given, and there are some Base 
commands that cannot be given in typewriter mode. If the commands 
structure includes commands that work only in display mode, you 
cannot test them in typewriter mode as suggested above. Instead 
you must carefully watch your command window for errors and 
question marks while processing each statement in display mode. 

If you have acquired a commands structure that has been used by 
someone else for some time, you still should test it to make sure 
you have all your files and statements set up as the process 
requires, and to make sure it was written for the current version 
of AUGMENT. 
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GENERAL SUGGESTIONS 

You should use branches for your commands structures whenever 
possible. These can be inserted in your initial file for 
convenience. If you wish to process a structure in another file, 
remember that the file name must be specified. 

When deciding exactly what to include in your commands structure, 
give each command at your display terminal and jot down the steps 
on a piece of paper, or enter the commands at a typewriter terminal 
so you will have a printed copy of what you did. 

You can have a commands branch start automatically every time you 
enter AUGMENT in display mode as follows: 

Set Useroptions startup commands branch.display<OK> (specify 
value) CONTENT 

To have a commands branch start automatically in typewriter mode, 
type ".typewriter" instead of ".display"; otherwise, the syntax is 
the same. For CONTENT, mark or type a link to your branch. For 
example, you could type the file name, a comma, and the statement 
name of your branch, ending with <0K>. You can have one commands 
branch in display mode and one commands branch in typewriter mode 
specified at any one time. You can cancel the automatic 
processing, starting with the next AUGMENT session, as follows: 

Reset Useroptions startup commands branch.display<OK> <0K> 

Similarly, by typing ".typewriter" instead of ".display", you can 
cancel automatic processing of a commands structure that runs in 
typewriter mode. 

You should check your commands structures once in a while and keep 
them current with changes in AUGMENT. 

Include an Update command early in the process so that if unwanted 
editing occurs you can delete modifications and recover. 

If the file space allocation is likely to be near the limit and 
there are some large files that the process updates, include an 
Expunge Directory command to minimize the chance of exceeding your 
allocation. 

Comments should be used where the logic of the commands structure 
is obscure. This makes it easier to come back to the structure 
later and understand what it is intended to do. Comments can be 
included at the end of command statements or as separate statements 
by placing a semicolon (;) and a space at the start of the comment 
and a literal <0K> at the end. A command statement with a comment 
might look like this: 

jump link index.d<OK>; jumps one level down from the statement 
"index"<0K> 
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A comment is displayed briefly on your screen or printed on your 
typewriter terminal, but it is not interpreted as a command. Note 
that a commands structure containing comments takes somewhat longer 
to process. 

If you plan to run a commands structure in both display mode and 
typewriter mode (or run it in the former and test it in the 
latter), there are a few differences between the two modes that you 
should be aware of. 

Besides differences in the command words that are allowed, there 
are differences in addressing. In typewriter mode, you can use 
<0K> to specify the current location whenever an address is 
expected, whereas in display mode, <0K> is useless for 
addressing, since it acts as a <MARK> of any randomly located 
statement on the screen. To specify the current location in 
either mode, you can use ".<0K>". 

The current location itself may be different in typewriter mode 
than in display mode after certain commands, so be sure to test 
your commands carefully if they refer to the current location. 

In some cases, it may be important to note which commands change 
the current location and which ones do not. For example, the 
address ".d" is relative to the current location, which may be 
changed by some editing commands. Also, the Move command, when 
used within a file, changes the current location to the new 
location of the statement. 

WARNINGS ABOUT EDITING WITH COMMANDS STRUCTURES 

If a file is left unchanged or unexamined for a long period of 
time, it may be archived. So, when addressing a file or statements 
within a file with a commands structure, it is wise to make sure 
that the file has not been removed from your directory by being 
archived. If a commands structure contains a command to edit a 
file that has been archived or deleted from a directory, it will 
work instead on the current file. If a commands structure jumps 
between files and one or more of these files are no longer in the 
directory, changes may be made in the wrong files. This can cause 
unexpected and unwanted changes to your files. 

If your file space allocation is exceeded while a commands 
structure runs, it may result in an uncompleted job. Include an 
Expunge Directory command early in a commands structure to minimize 
the chance of exceeding your allocation. 

When you address a statement, plex, or other structure using an 
infile address element that specifies structural position, such as 
.s (successor), .d (down), and .n (next), make sure that the 
intended statement will be there in all cases. In cases where a 
commands structure may find nothing to work on, you must have your 
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commands structure insert a "dummy" or "temporary" statement, as in 
our initial example. Also, remember that infile address elements 
of this type change the current location to the structure specified 
by the address element. 

A commands structure can be made to perform repetitive editing 
tasks, such as deleting a certain character from every statement in 
a file, by including a command in the structure to process part of 
itself. Caution should be used with such indefinitely 
self-processing commands structures, however, because when the task 
is completed, the structure will still continue processing. In 
such a case it is necessary to use <CTRL-0> or <CTRL-C> to stop the 
process. A method of making a commands structure process itself a 
specified number of times is offered below under ANNOTATED EXAMPLES 
OF COMMANDS STRUCTURES. 

When a commands structure addresses statements by number, consider 
whether the statement numbers may change as editing occurs. In 
these cases, SIDs may be more dependable. 

At the end of a process a <CD> is generated, so you cannot leave a 
command unfinished in a process and expect to finish it manually. 

ANNOTATED EXAMPLES OF COMMANDS STRUCTURES 

Each of the following commands structures is preceded by a title 
and an introduction. Each command statement is followed by a brief 
explanation in brackets. Comments in brackets are used here for 
explanation only and cannot be included as comments in commands 
structures. The spaces that appear in the command statements are 
required, and <LI'T>s typed before control characters are not shown. 

NOTE: These examples have been submitted by their authors and are 
included here as illustrations of useful or novel applications of 
commands structures. You are welcome to adapt any of these for 
your own files, if you wish; however, do so at your own risk. 

A Commands Branch to Record Number of Accesses, Creation Dates, 
Size, and Last Writer for a File 

This commands branch is used to determine, for a specified file, 
the number of times it has been accessed, the creation date of 
the current version, the creation date of the original version, 
the size, and the last writer. It copies this information into 
your file below a specified statement, replacing the old 
information, if any. DIRECTORYNAME, FILENAME, and STATEMENTNAME 
must be replaced with specific names before the branch is 
processed. 
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(fileshow) 

insert statement STATEMENTNAME<OK>d<OK>dummy<OK> 

[Inserts a "dummy" statement one level below a specified 
statement. This is to ensure there is substructure when 
the plex is deleted.] 

delete plex STATEMENTNAME.d<OKXOK> 

[Deletes the plex one level down from the specified 
statement. This step deletes both the dummy statement and 
any information left the last time the branch was run.] 

copy directory DIRECTORYNAME<OK>STATEMENTNAME<OK>d<OK>for 
FILENAME<OK>number accesses date creation date first size 
last <OKXOK> 

[Copies one level down from the specified statement: the 
file name of the most recent version, the number of 
accesses, the creation date of the current version, the 
creation date of the original version, the size, and the 
last writer.] 

jump link STATEMENTNAME<0K> 

[Jumps to the branch containing the information, 
displaying it at the top of your display window.] 

A Commands Branch to Return to the Last Modification of a File 

This commands branch will return you to the point in a file 
where the last modification was made. It requires that before 
leaving the file you modified, you placed the text "***" in the 
last statement you changed. DIRECTORYNAME, PASSWORD, and 
FILENAME must first be replaced with the specific names. 

(goback) 

connect directory DIRECTORYNAME<OK>PASSWORD<0K> 

[Connects to the specified directory.] 

jump link FILENAME<ESCX0K> 

[Jumps to the most current version of a specified file.] 

jump content first ***<OK>IGmwy<OK> 

[Jumps to the statement that was last modified. Viewspecs 
are set to show all lines, all levels, blank lines between 
statements, and SIDs on the right.] 
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Self-Modifying, Looping Commands Branch 

This commands branch demonstrates two useful features of 
commands structures: They can be self-modifying, and they can 
work in a looping fashion. This example shows two versions of 
the same commands branch. The first shows each command 
statement and describes what it does, and the second shows how 
the branch should look in your file if you wish to try it. The 
two versions are offered because as the commands branch runs the 
structure of the branch itself changes. This commands branch 
will delete the last character from the first five statements 
after the origin statement of a specified file. To do this, the 
commands branch first adds statements to itself and then deletes 
them. This example is offered here to illustrate a useful 
feature that can be adapted to perform many editing tasks. 
FILENAME must be replaced by the name of the file you want to 
edit. This commands branch works only in display mode. 

(j ump-del) 

insert statement loop.dn<OK>delete statement 
loop .dt<LIT><OKXLIT><OKXOK> 

[This statement inserts the command statement "delete 
statement loop.dt<OKXOK>" one level down from the next 
statement following the "(loop)" statement below. The 
<LIT>s are included by typing <LIT> twice.] 

insert statement loop .d2n<0K>process branch loop<LITXOKXOK> 

[This statement inserts the statement that will cause the 
branch to loop. The commands branch is set up to insert 
these first two statements into itself because a later 
command statement will delete them. Having them inserted 
automatically every time the branch is run saves time and 
typing.] 

jump link FILENAME,<0K> 

[Jumps to the origin statement of the specified file.] 

process branch loop<OK> 

[Starts the commands branch at "(loop)" below.] 

(loop) 

[Names the second commands branch.] 

<LF> 

[Jumps to the next statement from the origin, then 
jumps to the next statement from the current one as the 
commands branch loops. Since <LF> acts as a command 
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word, it must be followed by a space. An alternative 
to <LF> in display mode is "jump link .n<OK>". ] 

delete character +e<OKXOK> 

[Deletes the last character in the statement at the top 
of the file window.] 

delete statement loop.dt<OKXOK> 

[Deletes successive "x" or "dummy" statements, starting 
from the last one and working upward as the commands 
branch loops, then deletes the "process branch 
loop<OK>" statement. When it deletes that statement, 
the commands branch stops looping. Finally, this 
statement deletes itself.] 

process branch loop<OK> 

[Processes the "(loop)" branch again, jumping and 
deleting the last character in each consecutive 
statement in the file as the commands branch loops, 
until this statement is itself deleted.] 

[Each "x" represents a "dummy" or temporary statement. 
The number of dummy statements determines how often the 
branch will loop. They do not represent commands. If 
no dummy statements are provided, the branch will 
automatically loop two times.] 

To try this commands branch in a file of your own, set it up as 
fo1lows : 

(jump-del) 
insert statement loop.dn<OK>delete statement 
loop ,d t<LITXOKXLITXOKXOK> 
insert statement loop.d2n<0K>process branch 
loop<LITXOKXOK> 
jump link FILENAME,<0K> 
process branch loop<OK> 
(loop) 

<LF> 
delete character +e<OKXOK> 
x 
x 
X 
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With three "x" statements the commands branch will loop five 
times; you can insert as many "x" statements as you wish, 
remembering that the commands branch will loop twice if no 
"x" statements are provided. 

Commands Branch to Check Spelling and Record Errors 

This commands branch will check an entire file or part of a file 
for misspelled words 'and record the misspellings in another 
file. The branch contains command statements to supplement the 
42,000-word Spell subsystem dictionary with Output Processor 
directives and with a supplemental dictionary of your own, which 
may contain unusual spellings, proper names, or words not found 
in the Spell dictionary. Either of the statements containing a 
Supplement command can be omitted if you have no supplemental 
dictionary or if your file contains no Output Processor 
directives. Before processing the commands branch, you need a 
file in your directory to receive the recorded misspellings. 
Also, you must replace both instances of MISSPELLEDFILE with the 
name of the file that receives recorded mispellings, and you 
must replace DICTIONARYFILE with the name of the file containing 
your supplemental dictionary before processing the commands 
branch. You should be in the file you want to check, so 
remember that when you use the Process command, you must specify 
the directory name, file name, and name of the commands branch. 

(spellcheck) 

execute programs delete all <0K> 

[Enters the Programs subsystem and deletes all programs in 
the buffer.] 

goto <OPT>spell<OK> 

[Enters the Spell subsystem.] 

supplement directives <0K> 

[Supplements the Spell subsystem dictionary with Output 
Processor directives.] 

supplement branch DIRECTORYNAME,DICTIONARYFILE,<0K> 

[Supplements the Spell subsystem dictionary with your own 
dictionary.] 

set mode recording DIRECTORYNAME,MISSPELLEDFILE,<0K> 

[Sets the Spell subsystem checking mode to record all 
misspelled words in the indicated file.] 



Annotated Examples of Commands Structures 

check branch 0<OKXOK> 

[Checks spelling in the file you currently are in. 
Specifying the branch at 0 checks the entire file; 
however, any branch that you indicate in a file can be 
checked.] 

quit <0K> 

[Leaves the Spell subsystem and returns to the Base 
subsystem when the checking is completed.] 

jump link DIRECTORYNAME,MISSPELLEDFILE,:wz<OK> 

[Jumps to the file containing the recorded misspelled 
words with viewspecs set to show all lines and levels, 
with no blank lines between statements.] 
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