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MaK1lng additions to the nhyphenation dictlonary

Here are the instructions tor making aaditions to the hyphenation
aictionary.

Maxe an aadditlions tlle

Use the Create Command in the HYPHEN supsystem Lo proCess your
aocuments to extract words that are not in tne current
nyphenation dictionary, Use the Insert commanag in the HYFHEN
subsystem to nyphenate the words in your additions tlle and Llhe
Modity command in the HYPHeN Subsystem to correct tne
nypnenation. ror details, use the help commana with ‘nypen’ as
Lne phrase to loox Up.

Make 4 nes hyphenation gailctlohiarly

Use the Aad command in the hiFPHEN subsystem CLO Create g new
version of the agictionary file, 1Inis commana requires a
ailctionary tile, which 1s @ ".txt’ file, and an acaitions tile,
shilch 1s an ‘.nils’ tile,
For the agictiondary tille use
(xporgen, hyphen=ajclionary.txt,)
For tnhe agaitions tile use youl acoitions tile,

ine Add command alll create a new version ot the aictionary
tile (xporgen, hypnen=dictionary.txt,).

upu4ate the Uutput Processor nygphenation SAY tlle

Use tne kKuntile command trom the EAEC to upaate the Uutput
Processor hyphenation SAV tile, 1he name of the runfile that
aoes this update 15 <xporgen>hycreate,txt, 1nis runtlle reaas
thne new version ot <xporgen>nhyphen=dictionary.txt and creates a
ne« version ot <netsys>hyphlook,Sav, whicn 1s the S5AV tile usec
by the Uutput Processsor tor hyphenation.
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The following tools are available for your use:

SLITE tools:
Calendar, PM-regulations

Jtility tools:
Base, Catculator, Format, <>Ftp, craphics, Message, Prograas,
Publish, Sendmail, <>Spell, Useroptions

BNAMEDY tools CGoto (tool) Named...1?
Any other tool known to you (if a NAMED tool is not in either
your diractory or the NEISYS directory, you must type:
directory-name,tecol-name)

"Goto (tool) EXec™ will take you to the executive operating
system (TENEX or TOPS-20) in a lower fork.
NEWS
No news - "Show ¢>01d-news"™ will display all past "news"™ items.

JuUU=NENS

No 0Old News - The system is in it°s initial configuration.
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< CJUURNAL, 70388.NLS<1, >, 16-May-78 19229 XXX 7737 <HJOURNAL="ROM
Q"“RV"IB 16354 70388"; Title: .H1="Structuring the CML of universal
ommands"™; Author(s): Raphael Rom/RO¥; Distribution: /ARC-DEV( T ACTION
1 ) ANOY(C T ACTION 1 ) ; Sub-Collections: NIC ARC-DEV; Clerk: ROM;
«1GN=0; .SNF=HJRM; .RM=HJRM-T7; «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
of a command syntax. In some cases it may be necessary to use only
portions of the syntax and thus, with good structuring, INCLODEs can
(and should) be usede.
I suggest to structure the commands such that it consists of 2 branch
the head of which is the command statement with the first command word
and undernearth it the actua! rule plus all the other rules that are
necessarye.
Here is an example of the jump command:
jump COMMAND = “JUmMP"
<"to*> jumprule;

jumprule =
( IF DISPLAY
( NULL
ent _ E"STATEMENT"
dest _ DSEL( #"LOCATION" )
vs _ viewspecs()
CONFIEM
‘ Xjump( ent, dest, vs, WINDOW )

/ "ADDRESS™ <"relative to™
ent _ #"STATEMENT"
dest _ DSEL( #"STATEMERT" )
<"modified by address™
addr _ LSEL( #"™ADDRESS"™ )
vs _ viewspecs()
CONFIRM
xjumpaddr( $"STATEMENTY, dest, addr, vs, WINDOW )
)
/ IF NOT DYSPLAY
"ADDRESS"
ent _ #"STATEMENT"
dest _ DSEL( #"CHARACTER" )
vs _ NOLL
CONFIRM
Xjump(ent, dest, vs, WINDOW)
/ 3mpcoms
CONFIRM
xjump( ent, dest, vs, WINDOW )
/ jmpret
/ “CONTENT"
( "FIRST"
ent _ #"FIRSTCONTENT"
/ "NEXT"
‘ ent _ #"NEXTCONTENT®
)
$display previous content?
( IF lastcontent xjmpent (#"CONTENT") SHOW ( lastcontent
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) RPT dest _ FALSE %for repeat?
. / dest _ LSEL(#"TEXT™))
vs _ wviewspecs()
CORFIRM
xjump( ent, dest, vs, WINDOW )
/ llHORDII
( “FIRST"
ent _ #"FIRSTWORD"™
/ "NEXT"
ent _ #"NEXTWORD"™
)
¥display previous contentt
( IF lastcontent _ xjimpcnt(#"WORD") SHOW ( lastcontent )
RPT dest _ FALSE 2for repeat$t
/ dest _ LSEL(#“WORD™))
vs _ viewspecs()
CONFIRM
xjump{( ent, dest, vs, WIKDOW )
);

jmpcoms =
ent _

UITEM"™ ent _ #"STATEMENT™
"SICCESSOR"

“PREDECESSOR"

"”p"

"DOWN"

PHEAD™

NTAILT

"END"™ <"of Branch"™

"R ACFII

PORIGIN"

UNEXT"IL21

dest _ DSEL(#"CHARACTER"™)
s _ viewspecs()

SV NNNNNNSNSSSSNSNA

{ ent _ "LINK"
dest _ LSEL(#"LINK") vs _ NULL
/ ent _ "NAME"™
( nANY®
ent _ §"NAME"
/ "FIRST®
ent _ #"FIRSTNAME"™
/ “NEXT®
ent _ #"NEXTNAME"™
/ "EXTERNAL"™
ent _ #YEXTNAME"
)
dest _ LSEL(#"NAME"™) vs _ viewspecs()

ent _ "RETURN"™
‘ CONFIRM
dest _ xgetjumpring( ent, WINDOW ) 2get statementst

pfimpi (FALSE) %2initialize indax for statement arrays
jmpring
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/' ent _ "FILEY
. ( "NAMED™
ent _ K"FILENAMED"™
dest _ LSEL(#"OLDFILENAME"™)
vs _ vieswspecs()
CONFIRM
xjump( ent, dest, vs, WINDOW )
/ "RETURN™
ent _ #"FILERETURN™
CONFIRM
dest _ xgetjumpring( ent, WINDOW ) %get file names?
pfimpi(FALSE) %initialize index for file name array?
jmprinrg

):
jmpring = %display strings from array until user says
DK%
SHOW ("
") 2go to new line%
SHOW (pfimps(dest))
param _ ANSWER
(IF param xjumpreturn(ent, ofimpi(TRUE), WINDDW)
/ IF NOT param jmpring);
Une eXample where it may be useful is when a subsystem needs to take
some extra precautions when a user performs a jump command. This can be
programmed in the following way:
special jump COMMAND = "JUMP™ <(Mto"™>
@  svecialstusr
INCLUDE jumprule
morespecialstuff;
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< CJUURNAL:[;BZQS-NLS.I, >, 26-May-T78 18:31 XXX 3333 <HJOURNAL="RLL
20-May-7/b6 16134 70475"; Title: .H1="List of Architects and
quasil-architects with the Client Coordinator"; RAuthor(s): Robert N.
Lieberman/RLL; Distribution: /ARC( T INFO-ONLY 1 ) 3 Sub-Collections:
NIC ARC? Clerk: RLL; .IGD=0; .SNF=HJRM; .RM=HJRM-7; .PN=-1; .YBS=1;
+PES;

-PEL3 .PN=PN-1; .GCRjHope there are no surprises here.
Organization : Architect :Ident 2 CC

AFDSDC Carpenter

AFSC DLS
ALMSA Zellich RICH PKA
ARPA McLindon RH
AVRADCOM Ball PKA
BRL Taylor SMT DLS
DARCUM-DMIS McCarty DLS
DMA DVN
ELITE Zellich PKA
LSSA McCarty JMB
NAVLEX Schill JOHN RH
NSA Barney RH
N1C Feinler

NSF Custer PAUL RLL
NSRDC Avrunin TLA PKA
PTFD McCarty JMB
RADC Kennady JMB
SRI

TECOM JMB
TRW Petarson DVN
TYM nJS
YuMa JMB

WEYER Roberts EKM
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< CJOURNAL, 70581.,NLS.1, >, b=Jun=78 13:01 XXX ;77 LHJOURNAL="DLS
6=Jun=78 07:33 70581"; Title: .Hl="Attaching Machines to the ARPANET";
Author(s): Duane L. Stone/DLS; Distripution: /JAKE( ([ ACTION ) ) ARCC L
INFU=ONLY ) ) ; Sub=Collections: ARC; AccesslList: JAKE ARC DLS; Clerk:
DLS; «1GD=0; SNF=HJURM; .RM=HJRM=7; +PN==1; .Y¥BS=1; .PES;

.PEL; .PN=PN=1l; .GCR;Jake, since you have recently returned from the
sponsor‘’s group meeting, thougnht maybe you could add tacts to the
rumors.,

It looks like RADC will sponsor the KI‘’s connection to the ARPANET under
the PLP. 1 believe we have plans to attach other machines in the
future, either at TYM or at customer‘’s sites. 7This may not pe possible,
however. Apparently Honeywell has vVery cuietly said that they will no
longer support (after July) the minis that are the backbone of the
AKPANET (H=516/316), sSome of the rost irterface equipment that is
considered a part of the IMP/TIP is made by Honeywell, DCA has asked
that all reguests for node upgrades be sent to them before 16 June 78.
1f parts ot host interfaces are no longer made, then our plans to
connect to the ARPANET in the future may go cown the tubes, regardless
of our abjility to find sponsors, It‘’s hard for me to believe that DCA
has not made contingency plans, perhaps with BBN, to supply host
interface eguipment in the future, There must be many sites that are
planning on attaching more machines. DUCA can’t expect everyone to
upgrade to a PLURIBUS, can they?

Jake can you snhed any light on this? 1 talked briefly with Tom Lawrence
atter the sponsor’s group meeting, but he couldn’t adad much, lf this 1s
really the case, why hasn’t DCA séent out numerous warning messages?...at
least I haven’t run across any,

1’m also curious about the status of software in TENEX and ToOpS20
machines for the extended header/leader. Is ARPA or DCA or anyone
sponsoring BBN to do this., Wwill DEC do it on their own for TOPSZ07
when?

1’°m also curious about the "legal" implications of offering a commercial
service over the ARPANET1. DoD clients’ use of AUGMENT may be
experimental, but the system is pllled as a commercial product, Can we
reasonably expect to mix DoD and commercial clients on the Ssape machine
as SRl did in the past? 1Is tnere precedent tor this? Are there other
sites (BBN or SRI?) that deliver service to DoD and commercial clients
cn the same machines?

1 also wonder to myself occasionally, who owns the "IYM=-IMP"? 1Isn’t it
ARPA? what if they decided they needed the IMP elsewhere? (nances are
slim they would risk ticking oft the Army or AF by pulling it out, but
stranger things have been known Lo happen,
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€ CJUURNAL, 70864.NLS.1, >, 1-Jul-=78 16330 XXX 3737 <HJOURNAL="DLS

. 30-Jun=78 12:07 70864"; Title: .H1="Seme Pricing Examples for AUGMENT";
Author(s): Duane L. Stone/DLS; Distribution: /RC3( [ INFO-ONLY 1 ) EJK(
L INFO=ONLY 1 ) JLMC T INFO=-ONLY 1 ) 3 Sub-Collections: ; Clerk: DLS;
«1GD=03 .SNF=HJRM3 .RM=EJRM=T73 .PN=-1; .¥YBS=1; .PES;

«PEL? <PN=PN~-1; .GCR;Re: (70863,)
Re: the new price schedule for AUGMENT services (70863,) in
FY=7Y...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 0ld Computer Resource Units (CRU) and the new
Sarvice Units (SU) is not immediately obvious. Let me try with a couple
oI examples to clear up any confusion that might remain.
In FY=78 RADC purchased 14 CRUs. This is the equivalent of 14 /7 3 (3
CRUs per display) or 4.67 people working full time at display terminals
rtor 12 months.
To translate this into SUs; it is the equivalent of 4.67 X 4 Login
Units (LU) X 2 (resource level) X 12 months, or 448 SUs. Looking in
the table (70863,112q), the FY-79 price for that lavel of SUs is
§2603 giving a total of 448 X $260 = $116480...or about 58% of what
vou paid in FY-78 (5200,000).
Looking at it another way, if you have 5200,000 to spend in 79, 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 B.3
users to be loagged on full time, or about B.33/4.66 = 1.78 times the
service for the same amount of coins.
AS you can see from the table (70863,11:g), if one contracts for a more
. SUs (eirther at a hicher level or for a longer time) the price drops
substantially. For example, if AFSC adds their money to RADC®s, the
result 1s that hoth parties could get an additional price break. You
Wwill 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 vou.
Stoney
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The whole point of using a CRT with DNLS is to USE THE MOUSE. If you

| want to use an existing CRT without a mouse, then the thing to do is to

| use TALS.

| TNLS is pretty damn good (except for actions like Transpose, where you
REALLY need to point to things) and 1 find it far superior to ANY
sequential editor I have ever been exosed to.
Essentiallv, a Line-Processor IS CRTSTY code, only moved out to a cheap
microprocessor to save the user the expense of tuying a bigger slice on
the more-expensive POP-10 to support the extra overhead. Also, this
means the guy using DNLS pays for the overhead (he bought the
Line-Processor) instead of every user c¢n the host paying a share of the
CRTSTY overhead.
1d rather use non=-DNLS CRT*S with TNLS than play with a hack like
“"mouseless DNLS"™, with it®s super-clumsy cursor control (except in
EXTREME cases), and would certainly consider buying a Line-Processor
custom-programed for whatever terminal I already had, before 1I°d go off
and abancon KLS in favor of any kind of sequential editing systerm.




.< ZELLICH, 1= FS.NLS32y D>y 13=Apr= 17:20 RICH 3343

Author(s): i I e Zellich/RI1 s Distribution: /81ILL( I
JPM2( [ INT - Sy 149 FR( [ INFOU=ONLY J ) PLZ2( | INFO= LY
INFO=UNLY J ) IMP( | INFU=UNLY J ) LJIdOL i INFU™ LY 1'%
Sub*Lollecti : ; lerk: ’ Jrigins < ELLICH,
Al=CHARTS.NLS; ' ’ - 123 2¢ I( HEH T :




RICH 6=Nov=79 12:31 73425
.T\Tl>r|nr:: Al Briefing Charts from HQ DARCOM Briefing

suggested viewspecs for printina this document are <iwynCF>. 1

The following represents the charts (viewgraphs) Tymshare used to

brief HQ DARCOM personnel in mid=September., Pages/charts 2, 4y and 5

were line drawings and could not be reproduced here. Comments

enclosed in brackets ( [ ] ) are annotations made on the Xeroxed

charts by one of the attendees (Bill Walsh?) from informaticn

presented by Tymshare. 2

DK

THE AUGMENT ENGINE

3a
Why build another computer? 3b
What is an Al? 3¢
How much does an Al cost? 3d
How much is the software? 3e

‘ What are the benefits to DARCOM? 3f

What configuration is proposed for DARCUM's prototype? 3q
What is the Al's cost=effectiveness to DARCUOM? 3h
P AL E 2 4

Fiqure 1: Al System Module
This chart is a system schematic showing the hardware
configuration, with bus interfaces, control and data paths, etc.
It is a line drawinag and cannot be reproduced here without using a
graphics workstation. 4a

NETWORK CAPABILITIES

53
#*.SI=1] based network processors (11/2: 1500 cps thruput, 11/23:
3000 cps thruput) 5b
“Economical packet network for specialized purposes (local nets,
concentrators, etc.) 5¢c

. ¥Gateways to ARPANET and TYMNET 5d
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¥Xe25 Interface lcurrently operationall
“*Direct memory interface to al for efficiency
*Remote printer support

P AGE 4

This chart is an overall system schematicy, showing the network
connectionsy separate FE and BE/FS (FileSystem) computers, tapes,
disks, etc. It is & line drawing and cannot be reproduced without

using a araphics workstation.
P AGE 5

This chart is a larger overall system schematicy, depicting an
AUGMENT environment very similar to the DARCOM Distributed
Processing Architecture plan: Communications Processors connected
to network(s) and user terminals, FE computers, BE computers, and
FS (FileSystem) computers cross=connected to all file=system
diskse It shows swapping disks on the BE computers but not on the
FE's or CP's, It is a2 line drawing and cannot be reproduced here
‘ without wusing @ araphics workstation.

P AGE 6
Al HARDWARE PRICES
ITEM PRICE MONTHLY MAINTENANCE
Al Processor + 512K $80,000 $600

kords Memory

160 MB Disk 9,100 75
75 IPS Tape 5+290 50
600 LPM Printer 11,245 150
ARPANET Connection 14,300 100
Add On Memory (256K) 18,750 175
Communication Node 6,500 55
(11/23)
[either/or]
Communication Node 5,200 45
[ ) (11/2)

73425

S5e
5f

59

ba

1a

8a

8b

8¢
8d
8e
8f
8g

8h
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Terminal Line Units 3,250 30 8ij
Installation charges 3% of purchase price with a8 minimum of $500
for any single installation trip. Bk
P A G E 7 9
Al SOFTWARE PRICES
9a
ITEM PRI1CE APPLIES 9b
TENEX $ 20,000 Unce per cluster
[perpetual license] 9¢
AUGMENT for singlet 120,000 Once per cluster 9d
Cluster support 100,000 For each additional processor 9e
UIS System only 80,000 Each processor [Reach=Thru
only)
9f
‘ Maintenance for purchased software is 10% per vear., (First Year
included in purchase,) 99
Software licensed for specific cluster system. 9n
AUGMENT contains followina software: 9i
BASE = Basic word processing &and core
functions 9j
PROGRAMS = Accessing additional subsystems 9k
DUTPUT PROCESSOR = Formatting documents for terminal and
printer 91
MalL = New Electronic Mail Handler plus
Journal 9m
PLUS = Most existinag subsystems currently
depended upon by users (e.q. Xtable,
Spelly Hyphen..s)
9n
NEW MAJUR SUBSYSTEMS TO BE UNBUNDLED. 90

.PAut 3 10
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LEASE TERMS FOR AUGMENT
10a

MONTHLY LEASE RATES FOR AUGMENT HARDWARE: 10b
1YR 2YR 3YR Yk 5YR 10c
037 034 031 028 «026 10d
Lease rate does not include hardware maintenance.

10e

"

MONTHLY LEASE RATES FOR AUGMENT SOFTWARE: 10f
+ 025 reqgardless of term. 10f1

Lease rate does not include software maintenance. 10g

TERMIN

b
et
7

» Jdan 1, 1580 Price Reduction llc
Purchase? 4500 => 3285 11d

1 yro lease: 225/mo => 172/mo lle

yr. lease: - 126/mo !

11f

% New AUGMENT Terminal Being Planned 119
= New Styling 11h

= Greater expandability of firmware 11i

= Targqet price under $3,000

»* Updated line=processor for interfacing to existing terminals 11k

P AGE 10 12

PROVEN TECHNOLODGY
. 123
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Hardware 12b
Bus oriented system 12c
Micro=Code technoloay 12d
16K MOS RAM chips = ECC 12e

P AGE 11 13
PROVEN TECHNOLOGY

13a

Software 13b

AUGMENT 13b1

over 15 years RED 13bla

over 5 years delivered service 13blb

over 200 users

‘ 13blc

TENEX 13b2

in widespread use on DEC 10 & 20 machines since 1971
13b2a
UNIX = not supported 13b3
P.AG E 12 14

CAPITALIZE ON EXISTING INVESTMENTS

14a
Existing Applications = ELITE 14b
ELITE = Unbrella Subsystem 14b1
REGS = AUGMENT Subsystem 14b2
MILESTONES = AUGMENT Subsystem 14b3
CALENDAR « AUGMENT Subsystem 14b4
SUSPENSE = AUGMENT Subsystem 14b5
. SCHEDULE = Reach=Through Tool 14b6
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14b7

14b8

taffs already trained 16b
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4 TLUY 13,00C 1,440

- - -

SUBTOTAL $122,600 $11,520

qonthly Hardwar naintenance 2+09¢




RICH 6=Nov=79 12:31 73425
.Tyr;snnre Al Briefing Charts from HQ DARCUM Briefing

Monthly Software maintenance 2,000
coscsnane
TOTAL MONTHLY PRICE $ 19,776

199

Annual price for software & hardware $ 188,052 19h
Annual price for hardware maintenance 25,140 19i
Annual price for software maintenance 24,000

- -

TOTAL ANNUAL PRICE $ 2374192 19

COST MODEL ASSUMPTIONS 20a

DOUBLET SYSTEM
20b

% 40 Simultaneous (peak) active users 20c

' % 30 Simultaneous (average) active users 204d

% Amortize uipment over 5 years 20e
* Typical user active for 2 hours/day 20f
% 120 users (directories) supportable 209

Al CLUSTER 21a

COST ANALYSIS

ITEM PURCHASE 5 YR LEASE 1 YR LEASE
2lc

Annual Haraware (Cost 52K TBK 116K 21ld
Annual Software Cost 48K 12K 12K
m-- - -
SUBTOTAL 100K 140K 188K

2le

. Hardware Maintenance 24K 24K 264K 21f
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< MJODJURNAL, 73447.N.531, >, B=Nov=79 16:31 XXX ;7;; <HJOURNAL="JDOH B-Nov=79
14335 13447"; Title: .H1="Line Protocol for the Augment 1200 Terminal";
Author(s): J. David Hooper/JDH; Distribution: /NPG( C INFO-ONLY 1 ) ARC( C
INFU=ONLY 3 ) KWAC( € INFO-ONLY 3 ) 3 Sub-Collections: NIC NPG ARC KWAC;
Clerks JDH; «IGD=0; .SNF=HJRM; <RM=HJRM=7; .PN=-1; .VBS=1; .PES; Origin: <
HOPPER, A12VROTOCOL.NLS;15, >, S5=-NOv=T79 18:11 JDH 3;;; Bl

«PEL? +PN=PN-1; .GCP;TechniCal document suitable as a reference for someone
wishing to use the features of the Augment 1200 with applications programs
other than Augment, or alternatively for implementing the protocol on another
terminal so 1t may »>e used #ith Augment.,

(protocol) Line Protocol for the Augment 1200 Terminal
introduction

This document is a detailed description of the Augment 1200 line
protocol. It is intended to serve as a guide to anyone wishing to
implenent the protocol on another taerminal, as well as a plece of
documentation for the terminal.

The scope of this document basicly covers terminal firmware supplied in
EPROM and ladeled "LPN4", although there are som2 referances to
special-purpose, down-line loaded terminal programs in common use.

This protocol is based on the Line Processor protocol described in
(70398,)« There are several additions, and some deletions. There are
minor changes in the functioning of the terminal as compared to a Line
Processor and terminal combination.

Additions include scroll window capability (to scroll an arbitrary
rectangle up or down some number of lines with a single command)., an
improved printer driver protocol, and a down-line-load protocol for
alternative terminal Programs.

Refarences to "positionind"™ and “tracking"™ in the protocol
descriptions Nave been rewrlitten to reflect the separation of the
mouse tracking function (bug) from the character writing position. It
1S no longar appropriate to refer to a "“cursor" as used in
conventional! alpha/numeric displays.

The Augment 1200 terminal includes the capabilities of both types of Line
Processors--it has both graphics and sarial printer drivers. As with
it"s predecessor, the graphics protocol drives either a Tektronix 4012 or
4014 storage tube display.
gonventions
Conventions for this document
In thils document, octal numbers are followed by "“B".

“Unescorted” means that characters are sent as is #ithout <“rapping
them in a protocol sequence.

Protocol Parameters
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" Most descriptive identifiers used in the protocol refer to variables
which tvoically have a range [0,n) where n is usually < 93, but may be
larger. Suach a variasle, "VAL"™ for instance, will generally occur as
"VAL®" (VAL prime) in the protocol. This signifies that it is either
Sent as a single character (VAL+40B) if VAL is less than 93, or as a
three character seguence

CONRDESCAPE, VAL1, VALZ
where
CODRDESCAPE=36R
VALl = (VAL high order six bits) + 40B
VAL2 = (VAL low order six bits) + 408B

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

The "prime" (°) is used as a reminder that 40B has been added, or that
the three character format might be used.

Coordinates
‘ Terminal Screen Coordinates

Coordinates designate character positions. For example (1,1) is
tne second charactaer 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 >f characters which define a screen position. They are
usually written "X°, Y*" with X° defining the column, Y° the row.

The discussion above for parameters applies particularly to X° and
0

So the possihle variations for coordinates X, Y° are
X+403, Y+408
where X and Y are in [0,13631]
CUOORDESCAPE, X1, X2, Y+40B
X+403, ZO0ORJESCA?E, Y1, Y2
CDDORDESCAPE, X1, X2, CODRDESCAPE, Y1, y2
. Graphics Display Coordinates

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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select which screen is to be tracked. Graphics coordinates fronm

. the storage tube are sent as 10 hit values in the range 1024 to
2047, with 1024 at the lower left of the screen. They are sent as
twuo bytes each of x and v.

Character Writing Position (cwp)

The teérminal does not use a visible marker to indicate the character !
writing position. (an underbar is used for the separate function of |
tracking the mouse) However, such a position is always defined
somwh2re oa the screen. Part of the screen (possibly all of it) is
the TTY Simulation area. There is a TTY character writing position
(ttvpos) always defined within this area. The cwp may or may not be
within this area.

The terminal has two basic states determined by whether or not
cWp=ttypos:

Not Positioned:

Cuwp=ttypos within TTY Simulation area. In this state characters
received advance cwp and ttypos togethere.

Positionad:
Cwpfittypocs. Cwp operating as a result of a "position" command.
Characters received in this state advance cwp, but ttypos
. renains unchanged. A "resume" command causes cwp to be set back
to ttypos within the TTY Simulation area, and changes state back
to "Not Positioned”.
TTY Simulation
In TTY simulation (Not Positlioned), scrolling always takes place on a
line feed (LF) not a carriage return (CR). Carriage return does the
obvious thing and no more.
Speclal and Control Characters

protocol strings begin with 338 and are followed with an operation
type character in the range 408 to 1208,

when outside 2 protocol string, all control characters (0 thru 37B)
are treated as a space by the terminal, except:

0, which is 1gnored

!
|
~53 which rings a dell 1
CR and LF which do thes right thing when "Not Positioned™. |

When "Ppositioned”, they are treated as a space.

®

338 which beglins a ProtoCol string

which does a backspace position
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(Also, the third mode button from the top on the front panel causes
control characters otherwlse treated as spaces to display special,
ldentifiable characters. )

RUEOUT 1s ignored at all times, including anywhere within a protocol
Strlngn

Terminal to Main Computer Protocol
All keyboard characters (0P thru 177B) are sent out the line except:

The three control codes, 348, 35B, and 36B are uysed for internal
terminal functions. When they need to be sent, the fourth mode button
on the Adisplay can be depressed, suspending their interpretations as
terminal controlse.

34B: ("*\) Screen Save
3583 (")) Sraphics bug
3068B: (~*) Screen Switch
Coordinate Mode (entered as a result of a command from the main computer)

In coordinate node, ;B, 4B, and 30B are always preceded oy:
A ’

348, 428, coordinates.

Also, in coordinate mode, 1Y and 338 sent with the mouse buttons alone
(100 and 101 dinary) are precsded by

348, 42B, coordinates.

For single dutton Wouse Characters (1B, 4B, and 308) #hich cause |
cordinates to be sent, the mouse position when the button is depressed!
determines the coordinates sent, even though they are sent after the |
button is released. |
|
|

where multipla mouse duttons 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 seing 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 1nteraction

The line traffic for mouse button changes is consideradly reduced
for the Augment 1200 as compared with the Line Processor.

Generally, changes in the mouse buttons are not sent except when
nescessary, 2.g. #hen sending viewspecs or markers with button
positions 110, 111, and 101 binary.




|
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. Case shifting for the keyset (‘i'ncluding control characters) is
handled +ithin the terminal. Characters sant with mousa buttons
alone (such as 0OK) invoke the same line protocol as the
cooresponding keyboard characters, except for 1B and 33B in
coordinate mode, as described azoove.
Mousa button changeés (in coordinate mode, when absolutely nescessary)
are sent as:
348, 438, >uttons+1008B, coordinates
where buttons is the binary image of button positons (000 thru'lll
hinary).
Keyset strokes are sent as shown in (29988,)
BUTTONS: 000 010 100 001 110 011 101 111
KEYS:
00000 <30B> <01B> <048> <278> <02B> <338B> <nothing>
00001 a A ! El 018>
VoVl ) n - ) <028>
. 00011 c c # c <038>
00100 d P S etc. etce.
V01Ul s E 3
00110 f F s
00111 g G »
01000 h H (
01001 i I )
01010 3 J @
V1011 k K +
01100 1 L ~
01101 m M o
01110 n N /
01111 o 0 =
‘ 10000 D P 0
10001 a Q 1

AR R SR 1 1 ORI, ) R Wb 0 VMRS
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. 10010 . R 2

10011 5 S 3
10100 t T 4
10101 u J 5
10110 v v b
10111 W W 7
11000 X X 4}
11001 y y 9
11010 4 Z =
11011 : ( L
11100 . ) b |
11101 b H A
11110 ? \ <338>
. 11111 <40B> <11B> K158

There 1s no s?ecial interpretation of keyset (or keyboard) charcters
for mouse osuttons VUl binary (0OK) since the UK function is used so
mucn. This allows some overlap between a keyset stroke and a

Succeeding 0K button from the mouse. 50 long as the keyset is
released bafpre the DK button is released, the keyset character will

be sent before the 0K.

The mouse/ceyset discussions nere rafer to the current firmware
supplied with the Augment 1200. An older scheme where all mouse
button changes were sent (by the same protocol sequence described
above) was used in the firmWware of some very early versions of the
terminal supplied by SRI. This scheme is also still used in down-line
loaded terminal prodrams, particularly the ones for wide and long
Screen.

In graphics mode coordinates are X(bits 10 - 6 (MSB“s)) + 40B, X(bits 5 =
0 (LSE“)) + 40B, ¥Y(bits 10 = 6) + 40B, Y(bits 5 - 0).

At power-up and after the "LOCAL RESET"™ button is pushed, the terminal
signals the Main computer by sending:

( 348, 508B )

‘ The purpose of this 1is to indicate to the applications program that
the terminal is now in a "Ypower-up" state with a blank screen. The
applications program then typically recreates the screene.
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Response to Interrogate “ommand

A response to the interrogate command is sent as a protocol string of
this form:

348, 463, XMAX", YMAX®, OTYPE, DTIM", F°*
¥here
XMAX is the maximum X coordinate
YMAX is the maxiaum y coordinate
DTYPE is in £40B-1778) and designates type
For compatibility with Line Processors:
The least significant four bits of DTYPE were used for
line processors to designate display terminal type (call
it DItype)
Those defined were:
(1) Delta Data 5200
(2) dazeltine H2000
(3) Data Media Elite 2500
(4) Lear Siegler ADM-2

The most significant three bits designated Line Processor
tvpe (call it Type)

Jefined:

(0) Complete alpha line processor with copy printer
receliver for cassette drive

(2) Line Processor with Mouse, Keyset, Printer
(6) Graphics line processor with Tektronix 4014
(7) Graphics line processor with Tektronix 4012
For Augment 1200°s, two types are currently defined:
DTYPE=45B: no Scroll Window capability
(virtually obsolete)
DTYPE=468B: Scroll Window protocol supported
DTIM® = Dtim + 40B.

ODtim is a characteristic delay time. Line processors
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required a line feed (LF) to dDe followed oy (Dtim+14)/F pad
characters. For the Augment 1200, Dtim is alwayz zero. In
fact, a line feed requires no following padding.
F” indicates the Line Processor receive baud rate:
F* =F + 40B
wiere & = 3600/(receive baud rate)
Taus:
300 buad: F°= 1008, F=32 decimal
600 baud: F°= 0B, F=16
1200 baud: F°= 50B, F=8
2400 baud: F°= 4418, F=4
4800 baud: F°= 42B, F=2
9600 2aud: F° = 418, F=1

Note: Any additions to DTYPE should be assigned by TYMSHARE.

Printer Request for String

348, 47B, DEVCODE, SEQNUM, CHARCNT®

Result:

Inforns main computer that terminal is ready to receive a buffer
of up to charcnt characters.

DEVCODE must bhe the same as received from main computer in a
previous "Jpen Printer"™ command.

SEQNUM normally is in sedquence from the last request except:
The terminal may rerequest due to receive error or timeout.
The terminal may skip up to four numbers over the previous
SEQNUM which additionally implies a request for all of the
skipped numbers with the charcnt.
CHARCNT® = max charcnt + 40B
Terminal sends charcnt=0 and SEQNUNM = (seqnum of "EOF" indication)
as a successful-completion-of-printing indication to the main

Computer.

See "Write Printer String" 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
32=-charactar inpPut buffer relieves most timing restrictions, but a
command that can take more than 32 character times (scrol) window in
particular) or a combination of such commands could cause the buffer
to overflow if followed immediately by data or more commands.

The padding requirements listed b2low with the commands are worst case
values. By following 2ach command with the specified number of
Padding characters, there should be no buffer overfow even if an
arbitrarily large numder of such Commands are sent in sequence.

In actual practice, only scroll window and clear screen require much
attention,

Padding characters should be RUB0JTs (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. All codes, except the escape (338) should be
pPriating characterse.

Position cursor on display.
' Send(338, 40B, 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 411l pe advanced once after each character. WNriting beyond
the end of the line wraps back to the baginning of the same
line. Tf the terminal was "Not Positioned"™ before this command,
the previous cwp is stered (in ttypos) until the next "Resume
TTY" is received.

Specify (sma]l)l) TTY Simulatlion window
Send( 333, 41B, TO?", BOTTOM®)
TOP® = ¥Y° for top line of window
BOTTOM® = Y* for bDottom line of window
result:
Invokes 2 TTY simulation window of specified size and location.

. This window will be used until a new one is specified or a reset
is raceived. Thls does not chande the position state.

Reset
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Send( 338, 51B )
result:
screen claeared
TTY simulation window s2t to full screen
Not 2psitioned
padding:
40/F
Resune TTY vindow cwp (Not Positioned)
Send( 33B, 428 )
result:
Any unescorted characters will go into the TTY simulation window
currently defined. Cwp is restored (from ttypos) if the
terminal is leaving the "Positioned" state.
Write string of blanks
Send( 33B, 43B, N° )
N°: N = numder of dlanks to be wCitten.
result:
The specified number of dDlanks are written starting at the cwp.

Cwp Is 1eft at the character position following the last blank.
Assumes the cwp has been Positioned appropriately beforehand.

padding:

This command must nave (N/80)/F padding characters following it.
tug selection

Send( 338, 468, X%, Y* )

result:
The character at (X,Y) location is somehow brought to the user”s
attention (reverse video). This command includes a resume TTY
(Not Positioned).

Pop bug selection (unused on 1200)

send( 338, 478 )

result:
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. This functlon was used on Llineprocessors, but not on the Augment
1200, The applications program must restore the character at
the bugged position to remove the bug indicatione.
Delete selacted line
Send( 338, 445 )
result:
The cwp determines a line to be removed from the screen. All
folloding lines are moved up one line. A blank line is added at
the bottom of the screen.
padding:
This command requires 1/F padding characterse.
Insert selactad llne
Send( 338, 458 )
result:
The line which the cwp is on, and all following lines, are moved
dosn nne line. The cup 15 not moved, and hente 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 screan
Send( 338, 508 )
results
The entire screen is cleared. The cwp is not generally known.
The TTY simulation Window location and tne bug selection stack
are not altered. The tracking mode is not changed.
radding:
This command raquires 28/F pad characters;

interrogate

Send( 338, 558 )

i . result:
|
|

A response to the interrodJate command 1s sent as a protocol
string as descrised above under "“Response to Interrogate

0 U e WO T URE O RN 8 e
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Command",
This command does not change the tracking mode.
Turn off coordinate mode
Send( 33B, 60B )
result:

Turns off the coordinate mode in the Line Processor. This does
not change "positioned" mode.

Turn on coordinate mode
Send( 338, 61B )
result:

Turns on the coordinate mode in the Line Processor. This does
not change "Positioned" mode.

Begin standout mode
Send( 338, 5b8 )
result:
All followiny taxt written on the screen #ill be in reverse
videp as compared to "normal" text. Does not change
"positionped"™ mode.
End standout node
Send( 338, 578 )
result:

Susseguent text <ritten on the screen will be in "“normal" mode.
Does not change "Positioned" mode.

Scroll Window
Send ( 33B, 658, LEFTX", RIGHTX”", TOPY®, BOTY", N° )
(in the current ifmplementation on the augment 1200, the (unprimed)
parameters are all liaslted to 0-255, but this is not a limitation
of the protocol)
Scrolls arbitrary rectanqular window uyp or down ABS(HN) lines.
N > 0: scroll up

N lines lost at the top, N blank lines added at the bottom.

N € 0: (12 bit 2°s complement) scroll down
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ABS(N) lines lost at the pottom, dlank lines added at the tope.

Negative N always requires the extended (three-character)
protocol.

Padding:

Every character in the area must be wyritten in terminal memory.
The command is slightly faster for bigger N«

The p2adding must be sufficient to give about 1 msec per 40
characters in the window plus 1 msec per 3 lines in the window.

Nr, 2adding=((NC/40)+(NL/3))/F
Where NC = (TOPY-BOTY+1)*(RIGHTX-LEFTX+1)

And NL = (TDPY-BOTY+1)

Graphies, Printer, and Down-line Loading protocol

Graphics and Printer <characters> protocol:

In the following sections, <characters> refers to the some number
(COUNT) of characters sent on the 1ine to the terminal as part of a

"j§rite Graphics Display”™ or "Write Printer String" command. 1778

(rubout--line padding character) and 33B (escape) cannot bpe
included in such a string. The following protoecol is used to
af fect their being sent to a local printer or graphics terminal.
(268, 101B, N°)
sends N rubouts to the printer or graphics port. This
accounts for three characters of "COUNTY, though it generally
causes soue othef number of characters to be sent to the
printer or graphics port.
(268, 1028)
sends an escape to the printer or graphics port.
(26B, 1) where CH is not 101B or 102B:
sends CH to the printer or graphics port.
In particular, (268, 26B) sends 268.

A general control character protocol is proposed as follows, though
it isn”t implemented yet.

(26B, 1038, CCHAR ")

sends CCHAR to the printer or graphics port, where CCHAR® =
CCHAR+408B.
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Write graphics display

Send( 338, 52B, DEV, CUUNT®, <characters> )

Result:
The JEV is normally 408 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 lines

COUNT® = COUNT+40B where CUUNT <= 80. COUNT is the number of
characters 1n <characters>.

Upen Printar (or 0Ooen Dogn-line Load)
Send( 338, 64B, DEVCODE, MDDECODE )
Printer: normally J)EVCUDE=408
Down-1ine Load: DEVCODE=1418
Augment 1200 down-line loading of terminal programs a2lso uses
“"drite Printer String" and "Printer Request for String"
protocols., <characters> passed with "Write Printer String®
are appropriate to produce "Down-line Load Format".
MODECODE is normally 408,
1f MODECODE A 1 = 1 (e.g. MODECODE = 41B), this is an attempt
to reopen printing and terminal will resume printing from its
buffer and will make requests sequential to its last requeste.
Write Printer String (or Pown-line Load String)

Send( 338, 63B, CHKSUM2®, CHKSUM1”, DEVCODE, SEQNUM, COUNT®, '
<characters> )

checksun: (inteder addition starting with DEVCODE):

CHKSUMZ = (checksum low 4 bits) + 40B

CHKSJ¥1 = (checksum high 4 bits) + 408 |
DEVCUDE: same code as passed with "Open Printer”.
SEQNUM: starts at 40B, runs sequentially to 175B, the starts over.
COUNT® = (number of characters in <charactars>) + 40B.

COUNT” = 40B (COUNT=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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|

|

|
. Llose Printer
Saend ( 33B, 54B )

This command would be better described as "Abort Printing". It
is not normally usad, as mav he inferred from the description of
EOF indication under "Write Printer String”. The Close Printer
command causes immediates cessation, discarding any contents of
the »rinter suffer in the terminal. Printing cannot pe
“"rgopened"” after this command (1.e. with the "reopen" mode of
the "Open"™ cCommand)e.

Down-1ine Loading

teneral

Thére are two m0des to send terminal programs down line. One

has been alluded to above, with the down-line load protocol as

the data part of the same protocol as used for the printer. The

other uses the down-line protocol by itself as a strictly

main-conmputer-to-terminal protocol, which is possible since this

protocol has the same form and does not conflict with the

commands described thus far. The only change nescessary for

using it in the printer-like mode is to convert each escape

(338) to a two-character (268, 1028) sequence. I
v

. Comparison of the two modes:

The orinter-protocol mode is usually preferred since the data
is checksummed. The "raw" mode is slightly faster since the
“gscape™s are sent as single characters, but it requires
perfect transmission from the main computer to the terminal.
Th2 drinter-protocol, however, requires quite reliable
transmission from terminal to main-computer, so it often
can’t be used on ARPANET TIPg with small input buffers.

The arotocol is appropriate for an eight-bit device (such as the
8080) where addresses are 16 Dits or less.

Down=line Load Protocol
Set Address
Sand( 338, 1008, APO, AP1, AP2, AP3 )

A20 = AO + 100B

AP1 = A1 + 100B

AP2 = A2 + 1008

. A?3 = A3 + 100B
AL IN [0, 1783 |
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. ADDRESS = A3*10000B + A2%*400B + A1*20B + AOQ
ADDRESS is a 16-bit gquantity

Sats the memory address for a subsequent “Memory Data"
commande.

Memory Jata

send ( 338, 1018, DP0OO, DPO1l, DP10, DP11l, ... )
D210 = V40 + 1008

pPi1 = Di1 + 1008

Dij IN £O, 17B]

Di = Di1%*208 + Di0

N1 1s the 8-bit data for the i-th memory location after
"ADJIRESS"™ set by "Set Address" command.

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

A pair of charcters is sent tor each location to De
loaded. A "Set Memory" command is typically 66 characters
. long and thus sets 32 locations.
End demdry Jata
Sand ( 338, 1028 )

Tarminates "“Memory Data" string.

Apolication notes:

Avold writing text (or “string of blanks"™) beyond the end of a line:

the display currently wraps to the de9inning of the same line, but
this feature isn’t guaranteed.

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

NUTE?:

The terminal! has a hardware reset button on it.
hardwWware raset, the following state prevalls:

After power up or a
The screen is clear, "Not Positioned".
The full screen TTY simulation is in effect.

‘ Cwp is at upper left corner of Screen

Coordinate mode is NOT in effect.
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Printer is closed
’ All TTY simulation windows currently work as follows: When cwp
reaches the last line, "scrolling" occurs on each line feed, A CR
moyes the cwp to left margin, a LF effects a line breake Typing
beyond the last character of the line causes a line "“wrap"™ - i.e. new
text replaces the old 1ine, starting from the left margin. The way to
clear a small TTY window 1s to send N line fseds into it, where N is
the number of lines in the window.
The Scroll Window 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 a2 sequence with a "resume TTY"
command. Any droadcast messages, links, etc. that come dodn the line
between the "position™ and the "resume TTY" will go wherever the cwp
happens to be.
Normally, »>roadcast 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 RARugment will clear and repaint the entire screen
A tTacking mark (underline) on the screen tracks the mouse except
. while graphics tracking is in effect,
Summar ies

Terminal to Main Computer

CHAR SEQUENCE MEANING

CHARACTER Normal Character
Ascii values 1B to 1778 except:
when in coordinate mode:
fcom keyboard, keyset, or mouse: l
28 (~B), 4B (~D), 30B (°X), and 348 (BCESC)
fcon mouse only:

18 (~A), 33B (esc)

34 46 MX° 4Y* TP DI” F° Interrogate Response
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34 43 MB X° Y° Saquence For Mouse Buttons

34 45  MB X1° X2° ¥V1°® y2° Sequence For Mouse Buttons
(when graphics tracking)

34 47 DV SQ CNT* Request tor Printer String

where:

All numbers are in octal

Prim

e (°) indicates 1 or 3-character parameter sequence as

described 1pn "Protocol Parameters*.

g

X

Y-

X1 =

X2

Y1

Y2

MX *

-3
)
"

i)
.
"

2
-
"

SQ =
CNT*

Main Compy

COMMAND

current mouse button state + 100

currént x coordinate (+ 40 or 3-char seguence)
currént ¥ coordinate (+ 40, etc.)

top 6 signiticant bits of x coordinate + 40
least significant 6 bits of x coordinate + 40
top 6 signiticant bits of y coordinate + 40
least significant 6 bits of y coordinate + 40
= maximum x coordinate (+ 40, etc.)
= maximum ¥ coordinate (+ 40, etc.)

terninal type and version
= terminal delay time characteristic (+ 40, etc.)
9600/(1ine receive baud rate) (+ 40, etc.)
printer device code

sequence number

= aax chars regquest (+ 40, etc.)

ter to Terminal

CODE PADDING



RUM,

Y=Nov=1Y 14:49

position

TTY #indow

resume tracking
write blanks
dejete line

insert lins

push hHug

Clear screen

reset

graphilcs string
close printer
interrogate
standout mode on
standout mode off
coordinate mode off
coordinate pmode on
open printar

printer string

< MJUNDURNAL,|73447.NLS;1, > 19

33B,¥4081 X gt i none
338,'418, YTOP~, YBOTTOM® none
33B,"428 none
33B,3438, N* (N/BO)/F
338, §448 1/F
338,458 1/F
33%,&463, ) SEPR A none
338, (508 28/F
338, )518 40/F
338,%¥528, DV, CNT", String see text
338, 548 none
338,~558B aone
338,.568 none
338,/573 none
338,608 none
33B,{618 none
338, 7648, DV, MODE none

338, 633, °KS2°, CKS1°, DV, SQ, CNT”, <characters>

scroll window

none

3324, 558, LEFTK" {IG"TX’I TJPY', BUTY', N*

NC

NL

(RIGHTK-LEFTX+1)*(TOPY-BOTY+1)

(TOPY-B0OTY+1)

((NC/40)+(NL/3))/F
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Comments on proposed ident system desicn

.Fol.l.ou*lnce is a short collection of comments on DIA®s and GTK's
<494764> -~ Draft of New Identsystem Desion. The comments are Listed
in approximately the same order as the things they refer to are
Listed in the journal document.

One question 1 had a number of times while reading through the
document is: If multiple ident systems are tc be supporteds who will
keep track of all the names (of ident systems)s or does anyone really
need to? Obviouslyy some related systems will need to know abeut
each octhery but what will be the policy for jdent systems on hosts
not connected to any networks? Shall we reguire zll creators of new
ident systems to apply to us for a "blessed" name and number? 1t
seems to me that this is essentiale if we really want to be able to
figure out exactly who every jdent is. If we keep this information,
where and how is it kept?

Another somewhat related question fs this: Are any of our users out
there going to have access to the source code? What if they change

the code in their ident systems? Do we want to specify the various

protocols for interrocation of other jdent systems at least?

Do we want to specify exactly what information s to be associated

with each ident? Namey hard-copy addressy on-Line 3ddresss ees o

what else? Will there be a facility for addina new types of

information latery should 4t become important? We might now want to
.list something about network access privilegesy for example.

On making changes to the ident databases I assume that all changes
are made on a single master hosts and then the files are
automatically transferred to the other hosts for the ident systenm.

Is that right? How many files will need tc be transferred? How long
will it takey especially over tymnet? What kind of protection will
there be to keep people out of the icent system when only half of the
new files are across? ALl of these things can be solvedy dut some
may be messy.

toncerning ident system protectionss is the privacy on individual
f{dentss or on whole ident systems? Will every ident system

automat ically have a public "in" box? 1t seems to me that it would
be easier to always allow one to send mail to any ident if it is
knowne The ddent database may be secrety but if I know the name
XYZRSECRETe I should be able to mail 2 message to him =-- sort of Like
the US mail systemo. We should certainly make it possible to restrict
who has the richt toc send mail to be recorded in a pnarticular
journaly but maybe 1, as a member of fcent system Ay should be able
to send a message to XYZ at By havinae the messace recorded only in my
journaly with a citation (and unrecorded copy) sent to XYZ.

What 1s the relation between ident systems and journals? O©One fddent
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system per journaly or what? I did not see any discussion of that in
the desiagn document.

How difficult 4s it goino to be to add the information about the
ident system involved to the statement sianature information? Are we
goinag to add a new property to each statement in the souped-up
AUGMENT? I doudt that there is room for more information in the
present statement sicnaturee.

what 1s meant by ident systems beinc potentially as Large as
reasonably possible? Does this mean 10000e 25000 or 1000002 25000
might be a good size which would allow about 10 words per entry in
the index files. I Looked in the ARPA directory and there were 2bout
3000 nameses In the old NLS ident file before I culled out the

“exp ired" identss there were about 2500. Maybe 10000 would be plenty
-= surely encuch if we only consider active fdents,

I have a number of cguestions about the actual structures of the
idents. Exactly what is the difference between a Group and an
Organization? Will oroups be allowed to be members of aroupss of
organizations? How about vice-versa? How deeply can this be nested?
If we allow nestinge how do we prevent circular definitionss or do we
want to? Deletion of aroup idents can be very messy when things are
members of other thinosy and we celete something cut of the middle of
such 2 chaine WNilLl it be possible to define aroup 1idents which

.consist of members of different jdent systems? If note we miss out
on some interesting possibliitiess but f soe circularity checks
would take practically forevere.

How often will the various hashed quick Llook up files be updated?
With each 1dent dinsertion? Will the whole things be regenerateds or
will they be edited by an appropriate proaram. With all these 1index
files to updates it seems to me that the process of adding an ident
could be much slower than ft is nowe With all of the separate lookup
filesy we must provide a mechanism for regenerating all of them at
once from the source file in case they get clobbereds

How do we keep the source file from getting clobbered? Ne had better
have some tood verify command that will spot trouble early.

I didn*'t understand exactly what the source file wase Is it just an
AUGMENT editable filey or will it be ecitable only via the ident
subsystem? I think that there had better be some way to edit it via
AUGMENT (maybe only by someone with special capabilities)y because no
matter how careful we ares something is bound to go wraona with ite I
read some things about information being stored in properties of
statements -- was this the planned source file or what?

If the jdent system is going ta get large encuch to require more than

75166
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‘one file to contain all of the socurce finformationsy how will the
information be divided among the various partial files? 1t would
probably be convenient to have them sorted in some ways with A-L in
file one and M-2 in file two or something Like thate This would make
the ident files useful for generating such things as mailing Lists
and on-lLine directories a La JAKE. 1f the files are sorted this ways
howevers cross-file sorting may prove t¢c be 2 problem to do
efficiently. 14

How hard will 4t be to add a new ident system? Who will do things
Like this? 15
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1 INTRODUCTION
The System ¥XV

The brain of the System XXV is a Foonly computer and its memorye.
Associated with this are three disk drivese which store and
retrieve information on the disksy and a tape drive for reading
information into the system from tape. In additions the system
is connected to one or more networks which allow it to
communicate with users and other computers. These various parts
which make up a System XXV are run by a monitor (or operating
system) called "AUGUST", AUGUST talks to the networks makes
sure that all the parts of the system are workino properly and
in harmonys and oversees users® interaction with the programs
run by the systeme AUGUST also communicates directly with
System ¥XXV users through a program called "EXZIC"™ and carries out
many user commandsSe

Purpose and Structure of the Manual

This manual provides the information necessary to bring up a
System XXV that has crashede It is divided into several major
sectionsy each of which covers a different situation you might
encounter after a system crashe Their order §s the same as the
series of questions you might ask yourself when faced with a
system that is not operating correctly. We hope that reading
through the sections in order will enable you to step throuagh
the process of determining what is wrono with @ systemy deciding
how to bring it upe and finally actually doino the rescovery
procedure you have decided on. Because the manual is arranged
in this working ordery fts first several sections deal with
error conditions and huna systems. Only after these problems
are dealt with can we turn in section 5 to what to do §f the
system has crashedes This section discusses recovery procedures
in generaly the various types of recovery available on the
System ¥XXVy and when to use each of them. Section 5 4s very
importants do not skip it.

Where applicable and helpfuley each large section of this manual
§s divided into four parts:

Introductions A guick look at the current section. This
will tell you such things as what the section is aboute how
the information is oraanizeds and where to go if it is not
what you need.

Summarys. An outline that briefly presents exactly what you
need to know or do. This is meant to be used as a working
document or for quick references$ no explanation is included.

Discussion. A detailed explanation of the information and
procedures outlined in the Summarye.

RTDTIEREE LT
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Errors and Recoveries. A List of common problems and
supgested solutions.

Conventions of the Manual

This manual has a set of conventions that will make ite we hopey
clear and easy to read.,

Program names always appear in capital letterss for example,
CHECKDISK «

Special keys on the terminal are indicated by the abbreviations:
<SP> for space
C¢CR> for carriage return
CESC> for altmode or escape
<LF> for Line feed

Control characters are indicated with the notation "CTRL"™ and
surrounded by angle bracketss for exampley ¢CTRL=-X>e To type a
control characters hold down the CTRL key while typing the
Lettere To type <CTRL=X>y for instances you woulc hold down the
control key and at the same time type an ¥ (in uopercase or
Lowercase).

The manual will refer to switches on the control panel by
function in capital letters. When you look at the control
panely you will see that the switches are in rows and that
different rows of switches are Llabeled by what they controls for
exampley there is a row of switches labeled "micro processor®,
Inside these rows of switchesy individual switches are named by
what they do: for instancey in the row of switches Llabeled
"micro processor®™, there is a switch named "stop"«. This switche
which is used to stop the microprocessory is called MICRO
PROCESSOR STOF.

You put control panel switches "on"™ by pushing them upe and you
put them "off" by pushing them down. Some switches are
momentarys which means that after you put them on (up)e they
will return to the off (down) position when you release them.
If you read "Put MICRO PRNDCESSOR STOP on", this means push up
the switch lLabeled "stop"™ in the row of switches Labeled "micro
processor".

Commands appear in two wayse When the command is discussed in
the texts the first Letter of the command is capitalized and
there are no quotation marks. Wheny on the other handy you are
directed to enter a specitic commands for example in the Summary
of a sectiony the command and its arcument(s) are lowercase and
enclosed in quotation markse In this casey type exactly what
you seey excludingy of courses the quotation markse If the
operator®s terminal is uppercase onlys you may type the commands
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in uppercase’ howevery the reverse is not true. ALl uppercase
commands must be given that ways do not type them lowercase.
Some prarams cannot recognize uppercase letters.

3
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2 FERROR CONDITIONS == HOW TO IDENTIFY THEM
Introduction

When you are faced with a system experiencing some problems the
first thing you need to do is determine what this problem may
bee There are three important aids in this process: error
messagess BUFHLT numberss and error lischts. Always read and
record the error messagess BUGHLT numbersy and error Lights
hefore you attempt to bring the system upe.

Frror Messages and BUGHLT Numbers

When the system crashesy it usually provides an error message on
the nperator®s terminal specifyinag what caused the crashe. This
js followed by a BUGHLT number. Always read and record error
messaces and PUGHLT numbers when you have a system that is down.
A List of the various BUGHLT numbers and what they mean comes
with this manaul.

The system may be set so that it does not print the BUGHLT
numbers but only prints the word "BUGHLT" followed by the
location of the BUGHLT. When this happense type "o[" to force
the system to print the number. The BUGHLT number will be the
secondy or richts half of the number printede.

Frror Lights

When the system is functioning normallys certain Lights on the
control panel are ons others off. When the system crashesy,
these liaohts changee. Lights that indicate the system is
functioninag correctly are replaced by error Lichtsy Lights
indicating some error has occurreds This section will help you
tell the difference between Lights Lit during normal operation
and error Lightse.

Normal Lichts

Wwhen the system is operating normallys a pattern
consisting of four lights will be cycling among the
address Liohts on the control panel. Unless the system is
very heavily lLoadeds these Lights should be moving. Tf
they do not move for a reasonable neriod of time, the
system is orobably hung or downe.

Error Lights
The following Lights on the control panel are Lit steadily
only when an error has occurred and the system has crashed

or will crashe

MEM FAR EZRR Light indicates a memory parity errore.
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MI PAR ERR Llight indicates a microcode parity errore.

PROG HALTY Lioht indicates that the computer has
encountered a halt 3nstruction in AUGUSTs the operating
system, Systems programmers occasionally install halt
instructions in AUGUST to help them trace problemse.



Is the System Hung or has it Crashed?

. 2 15 THF SYSTEM HUNG OR HAS IT CRASHED?

gefore you can deal with a system that is not operating correctlys
you must determine whether it is hung or has crashed, Learnina to
recognize a huno system is a matter of practices There §s no one
sure test that will determine if a system is hunge but huno systems
do have the followina common symptomse

1) Lights on the control panel appear static or are immobile and
pulsineg in some kind of regular pattern.

2) There is no response when you type <CTRL=C> or <CTRL=T> on
the operator®s terminale.

3) You cannot Log in from another terminal.

4) You are receiving irate calls from users who are unable to do
anythino.

5) In spite of all thise there is no BUGHLT indicated on the
operator?®s terminal.

1f a system §s not functioning and does not have one or more of
these symptomsy then it has crashede See section Sy What to do if
the System has Crashed.
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4 WHAT TO DO IF THE SYSTEM IS HUNG
Introduction

The procedure documented in this section will force a hung
system to crashe This may seem brutales but it s necessary.

The hung system is in limboi only after it crashes can you bring
it back upe When you finish this procedure and the system is
downy use the disk recovery procedure to brinag it upe.

Summary
1) Put address switch 31 on (up)e.
2) Put data switch 2 one
3) Put CONSOLE DEPOSIT THIS momentarily on.
4) Put data switch 2 off.
5) Put data switch 0 one.
6) Put CONSOLE DEPOSIT THIS momentarily on.

7) Wait until activity (the flickering of the Lightss etc.)
stopse

8) Bring the system up with the disk recovery procedure.
Discussion

When the system is hungy it is trapped in the execution of some
processe The procedure outlined in the above Summary is
designed to bring the system out of this cycle and cause it to
crashe This is desirable because crashing is the normal
response to abnormal conditionss When it crashesy the systenm
tries to take care of itself -=- to save filesy to protect the
monitore to print an error message indicating what the problen
may bey and so forth. Furthermoresy only after it has crashed
can the system be brought up.

Pecause a huno system ignores commands entered on the operator®s
terminaly to work with oney you must enter the data and commands
manually from the control panele Put on address switch 31 by
pushing the switch up. Thensy put on data switch 2. Finallys
momentarily put on CONSOLE DEPOSIT THISe This process turns on
bit 2 at address 20 octal in the computer's memorye. When you
turn on this bity you tell the system that a2verything that is
stored in the temporary storage area should be read back into
its permanent lLlocation. Temporary storage contains all new
information the system has not read out to its real disk
location and also the intermediate results from processes being
performed but not yet completede Before forcinc the system to
crashs you need to make sure that all this information is safely
stored in the right place on the disk.
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Now put data switch 2 offs put on data switch 0 and then put on
CONSOLF DEPOSIT THIS. By doing thiss you turn on bit 0 at
address 20 octale This bit is used by the system to record and
check jts status. When bit 0 is offy the system knows it is
running successfully$ when bit 0 is one it means the system has
encountered a danserous situation and should crash. Thuse when
you turn on bit 0 manually from the control panels you trigger a
system crashe Once all the flickerino of the Lights stooss the
system is down. Brino it up with the disk recovery procedure.
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S WHAT TO DO IF THE SYSTEM HAS CRASHED
Introduction

When a System XXV crashesy before you can brino it up you must
decide which recovery procedure to usees This section will help
you do thise It s divided into three partss The first part
explains what the System XXV's recovery prodecures dos the
second part briefly describes the recovery procedures available,
and the third part will help you decide which procedure you need
to uses. In additions we oive advice about what to do if you
cannot bring up the systeme ©0Once you know which recovery
procedure to usey for specific instructionsy go to the major
section describing ite.

What is a Recovery Procedure?

The System XXV is operated by a very lLarge program called the
"monitor®. The monitor is basically what makes a machine into a
computer., It is responsible for checkinc the system to make
sure it is running correctlyy transferring information within
the computer and between it and the outside worldes overseeina
all the various programs run by the userses keepino the users*
jobs separate and allocating resources to thems and so forthe

In keeping with its two functionse runninag the system and
overseeinao the users® proarams and requestsy the monitor s
divided into two partse The most important part is the
“resident™y or "kernel"y, monitore The two names of this part of
the monitor reflect its two major characteristics. "Kernel"
monitor indicates that this part of the monitor is the core of
the systeme Jt contains basic instructions and information
necessary for the system to function. For this reasony it must
always remaine or resides in central memory$ thuss the name
"resident™ monitore

The second part of the monitory the "swappable"™ monitory
contains information and procedures related to users®' needs
rather than system functionse It is called the “"swappable™
becausey unlike the resident monitors this part of the monitor
is not always present in central memorye Instead its various
parts are copied or "swapped®” into central memory only when they
are neededs The Copy File to File process is an example of the
type of procedure located in swappable monitore When you enter
a Copy commandy the system begins by lLocking for this process in
the parts of swappable monitor present in cores If it discovers
that the Copy process is no longer im memorys it recalls it from
disk and then executes your commande

The System XXV*s entire monitor is called “AUGUST". AUGUST
thinks it 4s running on a PDP10., Since it is not,s AUGUST
depends on another part of the system called the
"microprocessor®™, The microprocessor is what translates the
monitor®s instructions into somethinc the System XXV can
understandes It consists of a memory containing information

I T e o N N R T N S ¥ L 1y .20t IS A - ) o
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called "microcode"y and a "microcontroller® that uses this
information. When AUGUSTe the monitory cives a PDP10=-Like
instructiony the microcontroller takes the instruction and uses
the microcode to translate it into the equivalent instruction
for a System XXV.

Tn most System XXV crashes the problem is an error in the
monitor. The System XXV*®s various recovery procedures are
designed to replace the old copy of the monitor with a new one
from disk or tape where copies are permanently stored. Some
crashess howevers destroy not only the monitor but also the
microcode. Since the microprocessor cannot function without the
mijcrocodey this means that the microprocessor can no longer
translate the instructions you or the monitor try to give it.

In this cases before copyinag the monitors the recovery procedure
must also provide a new copy of the microcode., After the
microprocessor has this copy of the microcodes the system is
aiven the resident monitor. Once the resident monftor is safely
stored in central memorys the system starts running and then
copies the swappable monitore.

Ltfter the new monitor is in memorys in most recovery proceduresy
the system checks the file system with a program called
CHECKDISK. If everything is 0Ky the system reports "August in
operation®. This means the system is ready to come up and open
itself for normal use. If CHECKDISK discovers something wrong
with file systemy it will not come upe Instead, it will wafit
for you to correct the problem. After correctine the problem,
you will have to halt the system and bring it up sgaine. (A4s you
will Learn in the next sections some recovery procedures allow
you to avoid this system checkinge.)

It should be emphasized that the reocvery procedures are simply
programs Like the monitor and everything else that runs on the
systeme. They will not fix any hardward problemss ande in fact,
cannot work if the system has something physically wrong with
5ts 1f you suspect that the system has a hardware problemy or
you cannot bring it up after trying repeatedlysy you may need to
contact your manager and Tymshare maintenance.

5¢3 Recovery Procedures Available
Introduction

The System XXV has five recovery proceduress None of them is
particularly difficult, but they do have substantial
differences. They are divided into two groups? those
procedures which return the system to normal uses and those
procedures which should be used only after very serious
system error and which do not return the system to normal
uUsee The Summary below lLists all five procedures and
mentions one or two of their most important features,
Following this is a general discussion of what each procedure
does and of the procedures® relationship to each other. 7o
decide which procedure to use after a crashy see the next
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. sectione For details on exactly how each procedure worksy
see the individual section which discusses jt. To Learn
about recovery procedures in generaly see section 3.2s What
is a Recovery Procedure.

Summary

Each of the following three procedures returns the system to
normal operation and opens it to users.

Disk Recoverys You instruct the system to Llook on the
disk for the information it needs to come up.
niscussed in section 6G.

Tape Recoverys You provide the information the systen
needs to come up from tape! providing a new copy of the
microcode 1s an optional part of this procedure.
Discussed in section 8.

pAutomatic Recovery. After crashinogs the system
immecdiately copies the information it needs from disk
and tries to bring itself upe This is done
automaticallys without waiting for an operator.
Discussed in section 7.

Both the next two procedures brings the system up closed to

. normal users and allows systems programmers to investigate
what is going one. Use them only as a last resorts after
serious system errorsy and under supervision

Standalone Recoverye. You instruct the system to come up
without checkinag the file system or running the system
jobss Discussed in section S.

Disk Rebuild. BRefore bringing the system upe you wipe out
and then rebuild the entire file systems reading copies
of every file from tapes. Discussed in section 10.

Discussion

When the System XXV crashesy in most cases you bring it up by
replacing the old copy of the monitor Wwith a new one. You
can provide this new copy either by copying it from disky in
which case you are doing a "disk recovery"s or by reading it
from tape for a "tape recovery®. Both of these procedures
are beoun by an operator after the system has crashed. As
part of the tape recovery procedure you may also read in new
copy of the microcode the information used by the
microprocessor. Replacinog the microcode is usually necessary
only after crashes due to power fazilure.

. In addition to the tape and disk recovery proceduressy there
is another procedure that the system itself can start up
after 2 crashe Since the system begins this procedure
without waiting for anyone to instruct ity this third type of
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recovery is called "automatic recovery", Automatic recovery
fs very much Like disk recoverye Upon crashinoe the systenm
immediately copies the current contents of central memory to
disky copies in a new monitor from disks and starts to bring
ftself up. Automatic recovery never occurs unless the system
was already set for it before crashing. To learn how to set
a system to recover automaticallys see section 124 Recovery
Switches.

Diske tapes and automatic recovery have substantial
differences == they are either automatic or not and the new
monitor comes from either tape or disk. Howevers all three
have the same result: they all end with the system checking
jtself and the file system and then being opened for normal
uyse, The next two recovery procedures do not have this
convenient result.

Roth standalone recovery and disk rebuild allow the system to
skip important parts of the normal recovery procedure. For
this reason they are very risky: do not attempt them without
being specifically instructed to do so and without
supervision of a systems programmer or manager. In
standalone recoverys the monitor is read from tape and you
then direct the system to bypass its normal self=-checking
procedures and come up CLOSED to users. This means that only
the operator®s terminal has access to the system: no other
users may Log in. When a system will accept imput only from
the operator®s terminalye ¥t is said to be "standalone"™. The
standalone recovery procecures takes its name because it has
this effect.

Even more serious than standalone recovery is disk rebuild.
Disk rebuild allows you to do just what you micht suspect
from its name == rebuild the file system stored on the disk.
As in standalone recoverys you begin by reading in a tape
containing a new monitore Theny before the system needs to
use any information from the diske you beagin the disk rebufild
procedure, A disk rebuild involves destroying all the
current versions of every filey and returning to the version
stored on dump tapes: normallys it should NEVER be used.

S«4 Decidinag Which Recovery Procedure to Use

Introduction

When a System XXV is downe whether for the first time in a
month or minutes after a previous crashs the first step in
brinoing it up is deciding which recovery procedure to use.
This section will help you make this choifcees It is divided
into two parts. The Summary contains a table showing types
of crashes and their recovery proceduress The Discussion
explains the Logic behind the table: ft will tell you why a
particular recovery procedure is used in a certain set of
circumstancess Once you determine which recovery procedure
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you needy g0 to the section discussing it to Learn how to use i
ite

Summary

The table below shows when to use each of the System XXV's ’
five recovery procedureses The Left column Llists different i
sftuations you miaght encounter; the right column shows the |
recovery procedure you should use. Note that you cannot .
decide to use automatic recovery after the crash has |
occurreds (Automatic recovery means that the system will try I
to bring itself up after a crash without waiting for an I
operatore) For automatic recovery to occure the system must ,
be set for it before the crashe i

Situat ion Recovery Procedure
o - o ARy 6 35 o i et ) o W R i i e i g e g 0 06

|
Crash NOT DUE to power failure Disk Pecovery i
Huno system is forced to crash Nisk Recovery '
Any "normal®™ crash Disk Recovery .
After CHECKDISK problems corrected Disk Recovery

Recovery begins automatically
Crash DUE to power failure
Disk recovery fails

Automatic recovery fails

Tape recovery fails repeatedly

Entire file system destroyed

Discussion

Automatic Recovery

Tape Recovery
Tape Recovery
Tape Recovery

Standalone Recovery
FIRSTe contact manager
or systems proaramamer

Disk Rebuild
FIRSTy contact manager
or systems programamer

The System XXV has three standard recovery procedures: disk
recoveryy tape recoverys and automatic recovery. Tn addition
to thesey there are two more risky recovery proceduressy

standalone recovery and disk rebuild,
used without your manager®s approvals

which should not be

This large number of

choices means that you have more flexibility in responding to
a crashe but it also means that you have more choices to
make. Before you can bring up a system that is downs you
must decide which recovery procedure to use. To make this
decisione you must consider: 1) how the system will respond
when it encounters an error while runnings 2) the
circumstances of the crashy what caused ity and what effect

it had.
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when @ System XXV crashessy the first thing it does is check
four internal switchess called "recovery switches™, Recovery
switches are four memory lLocations whose values tell the
system how to respond to a crashe Recovery switches
explained in section 125 here it is enough to know that they
will tell the systeam to do one of two things: stop and wait
for an operators or immediately begin the automatic recovery
procedure and try to come upes You should know how the
recovery switches of each system have been set so you will
know how it will respond to a crashe If you see a system
crash and do not know what it will dos watch the system,
until you know whether 4t is coing to come up automatically
or you need to begin a recovery procedure. If you see a
system crash which you know is set for automatic recovery, it
is wise to keep an eye on it and make sure it really does
begin the automatic recovery procedure., Recovery switches
are occasionally destroyed in system crashes. When this
happensy 2 system originally set to recover automatically
will simply sit there waiting.

I1f a system does manage to begin an automatic recoverys, you
have at first no decisions to make. 1f all goes welly the
system will come back up and you will not need to do
anythinge. Howevery automatic recovery does have two
pitfalls. Firsty the recovery may not be successful and the
system may hanc or crash againe TIf you notice this
happeningy do not Let another automatic recovery begini the
procedure is hardly Likely to succeed on & second trye.
Insteads halt the systemy §f necessarys and bring it up
yourself with the backup recovery procedures tape recovery.
The second problem that can keep the system from coming all
the way up is errors in the file systems As the system comes
ups it uses a program called "CHECKDISK"™ to examine the disk
and make sure the files are 0Ks If CHECKDISK discovers
problemsy the system will stop to wait for someone to correct
them. After correcting the errorse you will have to halt the
systems and brina it up with disk recovery.

Ify 2fter a crashy a system does not try to come up
automatically but instead just sits there waitina, then you
must take over and begin some recovery procedures Your
choices at this point are disk recovery and tape recoverye
0f thesey disk recovery is more convenient and should be
tried firste simply because it is so epasy to use. Howevery
disk recovery reguires that the procedure itself survive the
crash and that EDDT be available to begin it. Both of these
are part of the old monitore Crashes due to opower failure
destroy the old monitor (and microcode) completely and thus
wipe them oute Tf you think the crash was the result of
power fafilures, do not use disk recovery: insteads try tape
recoverys

If you do decide to start with disk recovery and the system
succeeds in running CHECKDISKe this means EDDT and the
recovery procedure itself are 0Ke. Even if CHECKDISK
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discovers file problems and the system does not come uny you
may acain use disk recoveryy after correcting the problems
and halting the system. File problems do not indicate that
anything is wrong with the actual recovery procedure.
Howevery if the first time you try disk recovery the system
does not get as far as running CHECKDISK == the recovery
procedure never starts or the system crashes or hangs == you
will know that either EDDT or the disk recovery procedure or
both did not survive the crashes In these circumstances, it
is a waste of time to try the procedure a second time.
Insteady halt the systemy if necessaryy and switch to tape
recoverys.

Tape recoverys the last of the three "normal™ recovery
proceduresy 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 functions Instead you enter all commands to the system
throush the control panel. Howevery although tape recovery
is the most reliable of the recovery proceduresy it is also
the most time-consuming and inconvenients Do not try tape
recovery if you think disk recovery will work.

If you must use tape recoverys because the power failed or
disk and automatic recovery do not worke 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,
beoin the procedure by reading in the microcode tape. If
recovery coes starty but the system never reaches the point
of running CHECKDISKe halt the systems if necessaryy and try
the procedure overs again beginning by reading in the
microcode tape, 1fy after trying the recovery three times
from beginninye the system still does not run CHECKDISK,
something may be seriously wronge Notify a systems
programmer or your manageri they may want to try standalone
recoverye Once CHECKDISK does runy even if CHECKDISK
discovers problems with the files systemy the new monitor is
in memory and this part of the recovery procedure has heen a
successs In additionsy since EDDT and the disk recovery
procedure are part of the monitore they are azsain available,
1f CHECKDISK detects file problems and you must halt the
system after correcting themy you may use disk recovery to
bring the system back upe.

Standalone recovery is the procedure used when some problem
with the file systemo CHECKDISKy the system jobse and so
forthe is causing the system to crash after the monitor fis
read into memorys but before it can come up all the way and
return to normal use. In standalone recovery,y after the
monitor is cooied from tapey the system simply stops where it
i1s and waitse. A systems programmer can then examine the
monitore the file systemy and so forthe and try to determine
what is wrong. A standalone recovery is not hard to dos but
since the system comes up without checkino how it is
operating or makino sure the file system is goody great harm
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may be done by mistake. Never undertazke standalone recovery
without expert supervision.

The final type of recovery procedurey disk rebuilde should be
used only after a systems programmer has determinea that a
crash has damaged the file system beyond all hope of repair,
Disk rebuild allows you to bring up the system in such a way
that before anything is needed from the diske the entire file
system is replaced with backup files from tape. GEecause
files can be replaced only with their most recent backupsye
the most current versions of many files will be permanently
Lost, The decision to do a disk rebuild can be mace only by
a manager or a systems proaorammers and we hope the procedure
will never have to be used.

5¢5 Difficulty Brincing Up the System
1f you cannot bring up the system or feel that something

mysterious is going one call Tymshare Maintenance or an 0AD
operating systeéms programmere.
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6 DISK RECOVERY
Introduction

You should try to bring the System XXV up with the disk recovery
procedure after any crash that is not due to power failure. The
procedure is quick and eacy; howevers it relies on part of the
monitor survivinag the crashe This means it may not always worke.
Do not try to use disk recovery more than ONCE. 1If your first
attempt at brinaging up the system with disk recovery fails
before CHECKDISK is rune you must halt the systemy if necessaryy
and then switch to tape recoverye. If CHZCKDISK does runy then
the system®s new monitor is in place and this part of recovery
has been successfules FEven if CHECKDISK finds problems with the
file system and you must halt the system after takina care of
thems you may again use disk recovery to brinag the system back
upe To correct problems found by CHECKDTYSK and to halt the
systemy see section 134 Related Proceduress

Summary

1) Check the EBUGHLT number on the operator®s terminal and Llook
it up in the List of BUGHLTsS in additione note which error
Lights are Lit. Record all this information.

2) On the operator®s terminale type "dskrld<ESC>a".

3) The reponse should be "reloading from disk™. If you never
get this messagey begin a tape recoverye.

4) Wwhen the system sayseq "BOOT FROM DISK PACK # [CR FOR ANYI]I™,
type ¢CR>« The system will begin to copy the monitor and
will record its progress in messages.

S) When the operator®s terminal says "EDDT"y type "start<ESC>a"™.
After a short timey the system should report the size of the
memory and print several messages about BAT blockse.

7) CHECKDISK will run and check the file system, Tf it finds no
major errorse it will report the number of disk pages used
and the number availables If bad files are discovereds they
will be Listed and the system will announce "Lugust not 1in
operation".

B) If CHECKDISK runs successfullys the system will announce
"jugust in operation®™ and ask for the date and timee Enter
these in the form DD=MON=YY<SPDHH:MM; follow with <CR>e The
system jobs will Log in automatically.

S) When the system prompts you with "2%", the prompt for EXECs
Log in by typinag "oper<SP>password<{SP>X{CR>"y where password
stands for your passworde
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‘ 10) After the system prints various messages and prompts with
you ancther "a", type "ena<CR>". The response will be a new

prompte "!%,
11) Type "refdSP>adCR>",
6«3 Discussion

vhen the System XXV crashesy the first thing it does is check
jts recovery switchess (For information on recovery switches,
see section 124 Recovery Switchese) If the recovery switches do
not tell the system to come up automaticallyy the system simply
stops and waits for someone to tell it what to do nexts. You now
need to step in and brinag the system up by providing a new copy
of the monitore Tn disk recoverys you do this by telling the
system to get a new copy of the monitor from diske where it fis
permanently stored. Djsk recovery thus saves you the
inconvenience of finding and loading the monitor tape and
switching all the switches on the control panel. However, it
will not always work. To start the copying procedurey you must
use part of the old monitor called "EDDT", EDDT escapes most
crashes without harm$ howeversy crashes due to power failure
always destroy EDDT and sometimes other crashesy for example,
those due to power surgess will alsoc damage it. If you suspect
that the crash was due to power failurey do not try to bring up
. the system with disk recoveryj use tape recovery instead.

You begin disk recovery by typing "dskrld<ESC>g". "Dskrild"
stands for "disk reload"™; it is the name of a location in the
system®*s memory. This Location is the beginning of the disk
recovery procedureys a program that copifes a new monitor from a
file stored on the diske When you type "dskrld<ESC>a"s you tell
EDDT to o to this procedure and begin running the program found
theree. When the procedure beainse it prints "reloading from
disk"™. Tf this message never appearsy it means EDDT was wiped
out by the crash and you cannot reach the disk recovery
procedure. In this casey begin a tape recovery.

1f control is successfully transferred to the disk recovery
procedures the procedure first moves itself to a special spot in
memorys beginnina at Location 3000y and makes rcom for the new
monitor by clearing the rest of central memorye The system next
needs to know where to should Look for a new monitore FEach disk
has a copy of the monitor stored in a file named
CSYSTEMDMONITOR «PACK=x31y where x stands for the disk number.
The monitor file on disk pack 0y for exampley is named
MONITOR,PACK=-031, To find out which disk it should check for
the new monitory the system will ask "BOOT FROM DISK PACK # [CR
FOR ANYI". The standard answer here is <CR>e This tells the
system to start by Looking on disk pack 0 for the filej if it is
not therey Look on disk pack 1y and finally check disk pack 2.
. To tell the system to check only a particular disk packs instead
of answering the guest ion with <CR>¢ give the number of the
packs 1f the system cannot find a good monitor file, it will
print out "FAILED TO READ RESIDENT MONITOR"™. Since disk




6 Disk Recovery Page 19

recovery cannot work without reading the resident monitor fronm
disky you will have to halt the system with Method 3 in section
13,5 and then use tape recovery to bring the system upe

If the system does find a usable copy of the monitor files the
disk reload procedure copies a new resident monitor from disk
into the cleared memorye. The system will inform you of its
progress with various messages. Since you still don't really
know if this procedure escaped the crash without harme it is
wise to keep an eye on these messageses If anything goes wrong
before the system runs CHECKDISK and reports on the status of
the file systemy it means the procedure is unusables. If the
system hangs as it comes upy halt it with Method F documented in
section 13.5 of "Related Procedures™ and brina it up with tape
recoverye. If the system crashes agains begin a tape recovery.

tfter the resident monitor is in memorys the system will go into
EDDT and print "EDDT"™ on the operator®s terminal. When you type
"start<gSC>a"y you transfer control to the Start procedure,

This procedure starts up the rest of the recovery procedure and
copies the swappable monitor from the s=cond part of the monfitor
filee

As the system copies the new monitory the old settings of the
recovery switches are replaced by the default switch settings
that are part of the new monitor. These default setting are:?
DBUGSW = 1¢ DCHKSK = Dy RELDSW = 19 and COMPSH = 1. This tells
the system that after crashing it should stop and wait for
instructions on what to do next. Once the system is upy you may
change these default switch settinas with the procedure
documented in section 124 Recovery Switches. That section also
explains recocvery switches in general.

Once the system®s new monitor is in placesy the remainder of disk
recovery is exactly the same as tape recoverye. Thuse the
following explanation is identical to the Last part of the
Niscussion in the section on tape recovery. This explanation is
included here for your convenience$: if you are already familiar
with tape recoverys you do not need to read further.

NMow that 4t has its new monitore 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 blockse "EAT" stands for
"Rad Address Table™., BAT blocks contain tables that are used to
keep track of what parts cof the disk are bad and thus should not
be useds Once it is determined what parts of the disk are bac
and should not be used for storages the system runs a program
called "CHECKDISK"., CHECKDISKe 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 valide Tf CHEICKOISK discovers
errors in the file systemy it Llists the bad filesy and the
system stops and waits for you to correct thems In this cases
the system will not be able to come ups to Let you know what is
happening it will announces "August not in operation®™. For more
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information on CHECKDISK and instructions for correcting the
errors it detectsy see section 13,24 Correcting Problems Found
by CHECKDISK.

I1f CHECKDISK finds no serious file problemsy it reports on disk
usey and thene once it is finishedy the system will announcey
"pugust in operation". At this pointy the system is completely
ready to come up and open itself to users. It needs only two
more thinus from yousy the date and time. When the system
directs you to enter the current date and timse tyoe two numbers
for the dayy a dashe the first three letters of the monthe a
dashy and then two numbers for the yeare Follow these with a
space and then give the times on a3 24 hour dasisy as two numbers
for the hours a colone and then two numbers for the minutesi be
sure to give the correct times Follow all this with 2 carriage
return. For examples you would enter the date March %, 1981,
and the time 5:04 pmy as "09-mar=81<SP>17:04<CR>", If you enter
the wrony date and timey finish the recovery procedure and then
correct your mistake as documented in section 13.64 Chanaing the
Date and Time.

After you have entered the date and time the system s
officially upe The system jobs will now log in automatically
and you will be prompted with "3"s the prompt for EXECe This fis
an invitation to Log ine Log in as an operator by typina
"operd<SPY>password<SP>CCR>"y that is?! "oper"™ (for operator)s a
spacey your passwordy a spacey and then a carriage returne In
the interests of secrecys your password will not print. After
you have logged ine the system will orint various messages and
another "3", Type "enad<CR>%e. This stands for "enable®™ and
tells the system to allow you to perform operations denied the
normal users. Once you have "enabled", or identified yourself to
the system as a person with special powersy the system will
change its prompt to "!", MNow refuse automatic lLogout by tyoing
"refdSP>a<CR>", AUGUST normally Loas out users who Leave their
terminals idle.

Errors and Recoveries
Nothing happens when you type "dskrld<ESC>g"™

If nothing happens when you type "dskrld<ESC>3"y this means
the disk recovery orocedure cannot be usede Tnsteads use the
tape recovery procedure.

The system cannot find a monitor file

If the system cannot find the monitor files it will tell you
"FAILED TO READ RESIDENT MONITOR™., If you have told the
system to Look on 2 specific disk for the monitorse halt the
system (with Method B of section 13.5)e try another disk
recovery and tell the system to Look on a different disk for
the monitors 1Ifs after checking them all (either by typing a
CR> or individually giving the number of 2ach disk)s you

discover that none of the disks have & good copy of the
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monitor filey you cannot use disk recovery. Halt the systemy
it necessarys and bring 4t up with a tape recovery.

Errors before CHECKDISK reports 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
"Auoust in operation" or "August not in operation™s recovery
will not be successful. Bring up the system with the tape
recovery procedure.

CHECKDISK discovers problems with the file system

I1f CHECKDISK finds anything wrong with the file systems the
System XYV will stop and wait for you to correct the
problemse It cannot come up while something is wrong with
the file systems the risk of destroying files is too areat.
For directjons on how to correct any problems CHECKDISK
findses see section 1324 Correcting Problems Found by
CHECKDISK.
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7 AUTOMATIC RECOVERY
Introduction

How a System XXV responds to a crash is determined by fits
recovery switches. Recovery switches are explained in section
12y Recovery Switches. If they are set for automatic recovery
REFORE a crashe thene after one occursy the system should
immediately try to bring itself up with the procedure documented
here. This is convenients since you do not have to start a
recovery procedure every time the system crashes. Howevery do
not assume that systems set for automatic recovery will never
need your help. If the crash was due to power failure or it
damaged memorys automatic recovery will never begini the system
will simply sit there and you will have to begin a tape
recovery. If the recovery procedure was somehow damaged in the
crashy the system may start to bring itself unp and then hang or
crash againe 1In this case toos you must step ins halt the
systemy if necessaryy and use tape recovery. Even if automatic
recovery begins and gets as far as runnina CHECKDISKe success {s
not cuaranteeds If CHECKDISK detects problems in the file
systems automatic recovery can proceed no further. After
correcting the file problems and halting the system (both
documented in section 13y Related Procedures)y you will have to
use disk recovery to pring the system up.

Summary

1f a System XXV set for automatic recovery comes up
successfullyy you do not need to cdo anything until you Log in as
an operatore If recovery never startsy if it fails defore
CHECKDISK reports on the file systemy or §if CHECKDISK discovers
bad filesy see "Frrors and Recoveries™ in this section for
instructions.

1) The system will begin to bring itself upi various messages
will recoro its progresse.

2) CHECKDISK will run and check the file systeme If it finds no
major errorse it will report the number of disk pages used
and the number available, If bad files are discovereds they
will be Llisted and the system will announce "August not in
operation”.

3) 1f CHFECKDISK runs successfullyy the system will announce
®"rugust in operation". The system is now upe The systenm
jobs will Llog in automatically.

4) Yhen the system prompts you with "a", the prompt for EXEC,
Log in by typing "oper<SP>password<SP><CR>"y where password
stands for your passwords
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Te3

5) After system prints various messages and prompts with you
another "a", type "ena<CR>". The response will be a new
prompty "i%,

€) Type "ref<SP>a<CR>",
Niscussion

When a System XXV crashesy the first thing it does is check its
recovery switchesy the switches which tell it what 4t should do
next« Recovery switches and their various settinos are
explained in section 12y Recovery Switches. 0One setting of the
recovery switches will tell the system to come up automaticallye.
Ife after a crashy the system discovers that the switches are
set in this waye it will immediately start to bring itself pack
up without waiting for an operator.

There ares howevers several problems that can stop systems from
coming up automaticallye First of alle the system may never
find out that it was supposed to do this. 1In crashes due to
power faflure and those that damage memorys the recovery switch
settings may be lost or never checkede«e Consequentlys a system
you think is set to come up automatically will not. Insteads it
will wait for you to begin a recovery procedures just as it
normally does after a crashs Keep an eye on all systems set for
automatic recoverys if you see a system that appears to be down
and not trying to come ups you will have to use the tape
recovery procedure to bring it up. Do not try to use the disk
recovery procedure: it too will be lost along with the recovery
switches.

I1f the system does remember its recovery switch settings and try
to come up automaticallyy it usually begins by copying the
current contents of central memory into two files. The first
512 pages of memory are stored in a file called
CSYSTEMD>CORDMP.LOW and the second 512 pages are stored in a file
called <SYSTEMDCORDMP«HGHe These files are used by systems
programmers to find out what was in central memory right after
the crashe If you do not want the system to bother with this
copyinge you may set the recovery switches so that it will not
be dones See section 124 Recovery Switchese.

once the contents of core have been safely stored in the CORDMP
filesy the system next needs a new copy of the monitor. The
system copies the monitor from disk with a procedure very much
Like the disk recovery procedure., The procedure prints messaaes
to help you follow its progress. It is a very good idea to read
these messages and make sure recovery s proagressing
successfully, Fven after the recovery procedure startse thinas
can still go wronge If the procedure was damaged by the crashs
the system may hano as it comes up or may try to come ups fail,
and crash againe. After crashinas the system would once more
check the recovery switchesy discover it should come up
automaticallys take another core dumps and try to come up. As
it tried to come upy the system would encounter the same problem
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and crash again. The system could thus get caught in a Loop of
crashinas trying to come ups and crashing again. If you notice
a system set for automatic recovery that appears to be hung or
having some kind of troubley watch it for a while. If it never
gets to the point of runninpg CHECKDISKs halt the system with
Method B of section 13.5s Halting the Systems Then switch to
tape recovery.

If all goes well with the automatic recovery procedurey it will
announce "reloading from disk", move itself to a specfal place
in memorys startinc 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 diske. After the resident monitor is
readsy the system starts up and transfers control to the Start
procedure. This very much Like the procedure you get when you
cive 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 s2cond part of the MONITOR
file.

Now that it has 4its new monitory the system turns its attention
to the memory and file systeme It first reports on the size of
the memory and tells you about the BAT blockse "BAT" stands for
"fad 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 usede Once it is determined what parts of the disk are bad
and should not be used for storages the system runs a progran
called "CHECKDISK". CHECKDISKs as the name indicates, checks
the disks and the inteority 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 valide If CHECKDISX discovers
arrors in the file systems it Llists the bad filess and the
system stops and waits for you to correct theme Thusy if
FHECKDISK discovers problemss the system cannot come all the way
up automatically. Insteady the system will announces "August
not in operation”™ you must take over and fix the file problems
CHECKDISK has founde For instructions on how to do soes see
section 13.2¢ Correcting Frrors Found by CHICKDTSK.

1f CHECKDISK finds nothing wrong with the file systeme it
reports on disk usesy and thens once it is finishedy the system
will announcesy "“August in operation®™. At this pointy the system
is upe Notice that you are not required to enter the date and
time as you must do to end the disk and tape recovery
procedures. During automatic recoveryy unlike the other
recovery proceduresy the system®s internal clock continues to
rune To learn the correct timey the system simply uses it
jnstead of asking you. In addition to using the system®s clock
to find the timey the end of the automatic recovery procedure
differs in another way from disk and tape recoverye. During
automatic recoverys the system saves the oricinal recovery
switches settings. When recovery fs overy these settings are
restored and replace the default switches settinos 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
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automatic: next time the system crashes it will acain try to
bring itself up automatically.

Once the system has found out the time and come all the way ups
the system jobs can log in automatically and you w~ill be
prompted with "a“, the herald for £X¥EC. This is an invitation
to Log in. Log in as an operator by typing
Yoper<SP>password<SP><CR>", that is: "oper" (for operator), a
spaces your passwordy a spacey and then a carriace returns 1In
the interests of secrecys your password will not printe After
you have logged ine the system will print various messages and
another "a%, Type "enadCR>", This stands for "enable®™ and
tells the system to allow you to perform operations denied the
normal usere. Once you have "enabled"s or identified yourself to
the system as a person with special powersy the system will
change its prompt to "!". Now refuse automatic Logout by typing
"ref<SP>a<CR>"es AUGUST normally Logs out users who leave their
terminals idle.

Errors and Fecoveries
The System never begins to bring ftself up

I1f a system that is supposed to be set for automatic recovery
never announces "reloading from disk™ to show it has beguny
bring the system up with tape recovery.

Errors before CHECKDISK reports 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 "iugust not in operation"s recovery
will not be successfule. Bring up the system with the tape
recovery procedure.

CHECKDISK discovers problems with the file system

If CHECKDISK finds anythina wrong with the file systemy the
System XXV will come up automaticallyi the risk of destroying
files is too great. Insteads it will stop and wait for you
to correct the problemss For directions on how to correct
any problems CTHECKDISK findse see section 13.2y Correcting
Problems Found by CHECKDISK.
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8 TAPE RECOVERY

Introduction

Tape recovery is basically a backup recovery procedure. Tt
should be used after automatic or disk recovery has failed or
after a crash due to power failure. Tape recovery is normally a
straichtforward and not particularly difficult procedures but it
can grow rather complicated, particularly if the crash has
somehow damaoced the file system or wreaked other havoce. If you
encounter problems while bringing the system upy check section
8.4y Errors and Recoveries == you may find the solution to your
problem theres If your problem is not covered in Errors and
Recoverissy try the whole procedure overe starting from step 3.
Tf this does not works something may be seriously wronge Notify
your manager? he or she may want to try Standalone Recovery ory
as a lLast resorty Disk Rebuild.

Summary

1) Check the BUGHLT number on the operator®s terminal and Llook
it up in the List of BUGHLTs; in additions note which error
Liahts are Lit. Record all this informatfon.

2) T%¥ the power has agone offe you must reload the microcode as
documented in steps 3 throuch 12. If the power has not gone
offe skip to step 13.

3) Mount the microcode tape on the tape drive.

4) Put all switches on the control panel off (down)e.

5) Put address switch 32 on (up).

6) Put MICRO PROCESSOR STOP one

7) Put MICRO PROCESSOR MIFC one

8) Put MICRD PROCESSOR CLR momentarily one.

9) Put MICRO PROCESSOR CONT momentarily one.

10) Put MICRO PROCESSOR MIPC off.

11) Put MICRO PROCESSOR STOP off.

12) Put MICRO PROCESSOR CONT momentarily one The tape should

spin and then stop. Remove the microcode tape from the tape
drive.
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13) You are now ready to read in the new monitor. Mount the
monitor tape on the tape drive. [Start here if you do not
want to lLload the microcode.]

14) Put all switches on the control panel off.

15) Put address switches 24 and 26 on.

16) Put MICRO PROCESSOR STOP one

17) Put MICRO PROCESSOR MIPC one

18) Put MICRO PROCESSOR CLR momentarily one.

19) Put MICRD PRDCESSCR CONT momentarily one

20) Put MICRO PROCESSOR MIPC off.

21) Put MICRO PROCESSOR STOP offe.

22) Momentarily put MICRO PROCESSOR CONT one The tape should
spin and then stope.

23) Put address switches 24 and 26 off.
24) Put address switches 29 and 30 on.
25) Momentarily put CONSOLE START on twice,

26) when the operator®s terminal says "EDDT", 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 memorys put MI PAR
ERR STOP and MEM PAR ERR STOP one The system will print
several messaces about BAT blocks.

29) CHECKDISK will run and check the file system. If 4t finds
no major errorse it will report the number of disk pages used
and the number available. 7Tf bad files are discovereds they
will be Llisted and the system will announce "August not 4n
operation”.

30) Tf CHECKDISK runs successfullyes the system will announce
"Auqgust 4n operation" and ask for the date and time. Enter
these in the form DD=-MON-YY<SPO>HH:MM; follow with <CR>. The
system jobs will log in automatically.

31) Vhen the system prompts you with "a"s the prompt for EXEC,
Log in by typing "oper<SP>password<(SP><CR>"y where password
stands for your password.
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32) After system orints various messages and orompts with you
another "3", type "ena<CR>", The response will be a new
prompty "!%,

33) Type "refd<SP>adCR>",

£e3 Discussion

Althoueh you can bring System XXV up after most crashes simply
by providing it with a new monitors this is not always true.
Some crashesy especially those due to power failures wipe out
not only the monitore but also the microcode. Since the
microcode is the information the microprocessor uses to
translate the monitor instruction into something it can
understandy when this happens you must becin recovery by reading
in a tape containing the microcodes. Only after the mocrocode is
available can the system correctly read the monitor tape.

Since a system that does not have access to microcode or any
part of the monitor cannot understand any instructions aiven on
the operator's terminaly to reload the microcode you must ogfive
the system instructions from the control panele. MYount the
microcode tape on the tape drive and put address switch 32 on by
pushing the switch up. Alsoy find the row of switches Labeled
"MICRO" and put the MICRO PROCESSOR STOP and MICRO PROCESSOR
MIPC one You then briefly put on MICRO PROCESSOR CLR followed
by then MICR? PROCESSOR CONT« This process tells the
mieroprocessor 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 octale This is the besinning of a tape-reading
routine which is permanently stored in the memory of the
microprocessors 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 puttine on MICRO PROCESSOR CONT.

Once the system has read the tape containinc the microcodes it
has all the information necessary to read the first part of the
monitor tapes which contains the resident monitor. The
procedure for reading this tape is identical to that for reading
the microcode tapey EXCEPT that you specify a different address
with the address switches. First put off all the switches on
the control panels then put on address switches 24 and 264 put
on MICRN PROCESSOR STOP and MICRO PROCESSOR MIPCe and finallys
again momentarily put on MICRO PROCESSOR CLR and MICRO PROCESSOR
CONTe This tells the system it should begin executing the
instructions at address 5000 octaly the address specified with
address switches 24 and 26« Address 5000 is the beginning of
instructions for reading the monitor. To execute these
instructionss put MICRO PROCESSOR MIPC and MICRO PROCESSOR STOP
off and again momentarily put on MICRO PROCESSOR CONTs The
mieroprocessor will read into memory the first part of the
monitor tape: this contains the resident monitore.
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. Once the resident monitor is in memorys you want to start it
running. W%hen you put on address switches 29 and 30 and then
hit CONSOLE START twicey you tell the system to oo to lLocation
140 and start running the procedure it finds there. The
procedure beginning at this Location brinos the system alive and
starts up the resident monitor. Because FDDT is part of the
resident monitore the system can now go into EDDT and will print
"EDDT"™ on the operator®s terminal to notify you. Since EDDT can
understand typed commandss you can start up the rest of the
recovery procedure by typing "start<esc>g" on the operator®s
terminale. The system will beoin running and read in the
swappable monitorsy the second part of the monitor tapee.

Yhen the system copies the new monftors the old settings of the
recovery switches are changed to the default switch settings
that are part of the new monitor. These default settinos are:
DBUGSW = 19 DCHKSW = 0y RELDSW = 14 and CDMPSW = 1, This tells
the system that after crashing it should stop and wait for
instructions on what to do nexts 0Once the system is ups you may
change these default switch settings with the procedure
documented in section 124y Recovery Switcheses That section also
explains recovery switches in general.

Now that it has its new monitore the system turns its attention
to the memory and file systems It first checks how much memory
is physically available and reports on the size of the memory,

‘ Puttina on MY PAR ERR STOP and MEM PAR ERR STOP tells the system
to stop if a parity error is encountered in central memory or in
the microcodes The system will next tell you about the BAT
blockse "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
storages the system runs a program called "CHECKDISK".
CHECKDISKs as the name indicatesy checks the disks and the
integrity of the file system Tt makes sure that no section of
the disk is allocated to more than one file and that all file
addresses are valide. If CHECKDISK discovers errors in the file
systeme it Lists the bad filesy and the system stops and waits
for you to correct thems In this casey the system will not be
able to come up. Insteads after CHECKDISK runse the system will
announcey "Auoust not in operation". For more information on
CHECKDTYSK and instructions for correcting the errors it detects,
see section 13.2¢ Correcting Problems Found by CHECKDISK.

If CHECKDISK finds no serious file problemsy it reports on disk
usey and theny once it is finishedy the system will announcey
*August in operation”. At this pointe the system is completely
ready to rome up and open itself to users. Tt needs only two
more thinas trom yous the date and time. When the system
directs you to enter the current date and timse type two numbers
. for the days a dashe the first three letters of the months 2 |
dashy and then two numbers for the year. Follow these with a
space and then give the timey on 2 24 hour basiss as two numbers
for the hours a colony and then two numbers for the minutess bHe
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. sure to give the correct time. Follow all this with a carriage
returne Ffor exampley you would enter the date March Sy 1981,
and the time 5:08 pme as "09-mar-81<SP>17:04<CR>". If you enter
the wrong date and timey finish the recovery procedure and then
correct your mistake as documented in section 13.69 Changing the
NDate and Time.

After you have entered the date and time the system is
officially upe The system jobs will now Llog in automatically
and you will be prompted with "3"y the orompt for EXECe This is
an fnvitation to Log ine Log in as an operator by typing
"oper<SPO>password<SP><CR>"y that is: "oper"™ (for operator)y a
spaces your passworde a spacey and then a carriage return. In
the interests of secrecys your password will not print. After
you have logged iny the system will print various messages and
another "3%, Type "enadCR>", This stands for "enable"™ and
tells the system to allow you to perform cperations denied the
normal users Once you have "enabled™y or identified yourself to
the system as a person with special powersy the system will
change jits prompt to "!"., Now refuse automatic Logout by typing
"ref<cSP>adCR>". AUGUST normally Logs out users who leave their
terminals idle.

Bs4 Errors and Recoveries
‘ Usino an old monitor tape

You may sometimes have to perform a tape recovery with an old
monitor tapey for exampley when you do not have a copy of the
current monitor or the current tape is bade When this
happensy you can use the resident monitor from an old tape to
start the system runnine Once the system is ups you can
switch to disk recovery to replace the old resident monitor
with a good copy of the monitor taken from diske The
procedure is as follows:

1) Follow the tape recovery procedure from step 13 through
25« 1If there has been a powery problems do step 3
through 25.

2) When the system types "EDDT"™ on the operator’'s
terminaly type "dskrld<ZSC>a" to start a disk recoverye.

3) Follow the disk recovery procedure beaginning from step
3e

Problems reading the micrccode tape

1f you cannot read the microcode tapes there is a hardware
problems Call Tymshare Maintenancee.
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Problems readinag the monitor tape

1f you cannot read the monitor tapey the microcode may have

been destroyed, Start the recovery procedure over and begin
at step 3 by lLloading the microcode. If you do not succeedy

call Tymshare Maintenance.

The interrupt message

If you et a messagey "Interrupt at nnne"s where nnn is some
numbers try reading both tapes anaine. If you are
unsuccessfuly call Tymshare Maintenance.

CHECKDISK is never run

11 the system hangs or crashes before CHECKDISK reports on
the status of the file system and you never get the message
"tugust in operation™ or "Aucust not in operation™s recovery
will not be successful. Halt the systemy if necessarys and
try the recovery procedure over from step 3. Tf the complete
procedure does not work on the third tryes call Tymshare
Maintenance.

CHECKDISK discovers problems with the file system

1f CHECKDISK finds anythino wronc with the file systems the
System XXV will stop and wait for you to correct the
problemss It cannot come up while something is wrona with
the file system: the risk of destroyino files is too great.
For directions on how to correct any problems CHECKDISK
findse see section 13.2y Correcting Problems Found by

CHECKUISK.
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9 STANDALONE RECOVERY

Introduction

Brinoing the system up with the standalone recovery procedure is
useful when some errcor in the disks CHECKDISKs or the system
jobs 4is causing the system to crash before it can come all the
way ups During a standalone recoverys the system does not run
CHECKDISK and the other checking programs that are part of the
three "normal®™ recovery proceduress. Insteads the system comes
up without checking itself andy after it is ups is shut to
normal usersi only the person at the operator®s terminal is
allowed in. <Standalone recovery is riskye Do not brinog the
system up with this procedure unless specifically instructed to
dn SO0

Summary

1) Check the BUGHLT number on the operator®s terminal and Llook
4t up in the List of BUGHLTs3 in additionsy note which error
Lights are Lit. Record all this information.

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

3) When the operator®s terminal says "EDDT"y type "dbugsw/"™e
The system will print efther 0 (zero) or 1.

4) Type "2<CR>".
5) Type "start<ESC>a"e. The monitor tape should spin.

6) The system will reguest the date and time. Enter these as
DD=MON=-YY<SPOHHIMM and follow with <CR>.

7) You will automatically be logged in as "system™s but not
enabled.

Piscussion

To use standalone recovery procedures you beain by following the
tape recovery procedure. BRut after the system reads the first
part of the monitor tape and tells you it is in ENDTy you do NOT
type "start<esc>g"y to start the system running and read in the
rest of the tape. Insteadsy you work in EDDT an interactive
Language for debucgings EDDT §s part of the resident monftor
and is used to patch and otherwise manipulate it. Because it
can change the monitors EDDT 4s a very powerful tool: use it
with care.
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Once the system tells you that you are in EDDTy do not wait to
be prompteds EDDT has no prompti as you use ity it simply waits
for you to type something and then reacts. When you see that
are in EDDTy immediately type "dbugsw/". This command has two
parts. The first parts "dbugsw", is the name of an address.

The "/" means "print™. Thuss "dbugsw/" instructs the system to
orint what it finds at the lLocation DBUGS¥. This location
contains one of the system®s recovery switchesy the debuccing
switche The number at this address tells the system what it
should do when it encounters a fatal error. A zero (0) at
DEUGSW means the system should respond to errors by crashinge. A
1 means the system should take hreakpoints; that is, when a
fatal error occurs the system should not crash but should stop
where it isy preserve the context of the errors and print out a
RUGHLT address. This address is what you record after a crash
when you are instructed to record the BUGHLT numbere Knowing
the address of the error that caused the system to crash helps
systems programmers find out what happened. Recovery switches
are further explained in section 124 Recovery Switches.

After you print the current contents of DBUGSWe type "2<CRD.
This tells the system to enter 2 at this location. When DBUGSW
is 24 it instructs the system to skfp running CHECKDISK and the
system jobse 2nd to come up "standalone". When a system comes
up standalones it accepts input only from the operator's
terminal: it does not allow any ordinary users to Log in.

Dnece you have made sure the system will come up isolated fronm
the outside worldy you start it by typing "start<ESC>a". The
system will read the second part of the monitor tapes the part
containing swappable monitore and ask you for the date and times
After you have entered these (as DD=-MON=YYCSPOHHIMMICRD), the
system will come up and automatically Llog you in as "system™.
This automatic Llooin keeps the system from going through the
complicated Login procedure. When you are Logged in as
"system™y you have the same powers as if you had Logged in as
"aperator™; remember to enable if you want to do anything
requiring special powers.
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10 DISK REBUILD STRATEGY OR TOTAL CATASTROPHE

10«1 Introduction

10.

Occasionallyes a particularly deadly system crash destroys the
file systems Tf you suspect this has happeneds immediately
notify your manacer andy if possibles an 0AD operating systems
programmer; do not attempt to do more.

When the file system is destroyeds you must use the various
dumps made each week to rebuild the disk and restore the files
as completely as possible to their pre-crash states This must
be finished before the system needs anything from the disk.
Rebuilding the disk is a fairly simple procedures but the Loss
of users®* files and the possibility that they may be damaced or
incompletely restored is so serious that you should NEVER
undertake a disk rebuild without specific dnstructions and
assistance of a managcer or an operating systems programmer.

2 Summary

WARNING: Never attempt this without specific instructions from
a manager or an operating systems proarammer.

1) Check with Tymshare Maintenance to make sure the hardware is
gnode

2) Follow the tape recovery procedure from steps 13 through 25.
If there has been a power faflureys do steps 1 through 25.

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

4) Type "2<CR>".
S) Type "syslod<ESC>g".

§) The system will aske "Do you really want to clobber the disk
by reinitializinao?".

7) Type "y<CR>". This stands for "yes", Do not type more than
Yo

A) The system will sayy "0OKe You asked for §teee”

9) The system will reinitialize all the files and then reporte
®"No EXEC"™.

10) Load the DLUSER tape on the tape drivee.
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. 11) Type "L"y for "load". When the system asksy "Load from
magtape MTAN:", type "mtaQ:<CR>"™ ("0" here is zero) and
confirm with another <CR>.

12) When the system asksy "File Number?", type "0<KCR>",

13) The system will now read the DLUSER fil2y the first part of
DLUSER tape.
period («)e the prompt for MINI=EXEC. At the periodes type

S e¢%e

15) The system will prints "Interrupt at nnn"y where nnn is some
numbery followed by a peried.

|
14) When it has finisheds the system will prompt you with a
16) To read the second file in the tapey the DUMPER filee type
"L"y for "load". When the system asksqy "Load from magtape
MTAN:"y type "mta0:<CRD"y and confirm with another <CR>,
17) When the system asksy "File Number?", type "1<CR>",
18) The system will now read the DUMPER file.
19) When the system prompts you with a periody type "s.".
. 20) The program DUMPER is now loaded and ready to start
restoring the filess 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 aquestionss preceding each of
them with instructionse

22) To answer the first questions "DUMPy LOADs CHECKs OR
SINGLE?"y type "L"y for "load".

23) For the second questionsy "DO YOU WISH TD SUPERSEDE OLDER
VERSIONS ALWAYS?", type "n"y for "no".

24) When DUMPER askse "SPECIFIC USERS?", type "n".
25) When it asksy "INTO SAME DIRECTORIES?"y type “y".

26) Finallyy when requesteds "TYPE MAG TAPE UNIT NUMBER™, type
"O" (zero)e

27) DUMPER will now read the tape: when it 1s finished, ¢t will
printy "MOUNT NEXT TAPEe IF ANY. TYPE Cy WHEN READYe Ne¢ IF
NO MORT", Mount the next tape and type "c".
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28) DUMPER will again ask for the mac tape unit numbersi type

"o",

29) Continue mounting and loading Full Dump Tapesy typing "c" to
continue and then oiving 0 (zero) for mag tape unit number,
until a2ll the tapes have been read.

30) When you have finished loading the Full Dump Tapess begin
Loading the Incremental Dump Tapes. B8e sure that you load
the Tncremental Dump Tapes in chronological orders beginning
with the one made right after the Full Dump and endina with
the most recent.

31) after the system has read the last Incremental Dump Tape,
when DUMPER sayse "MOUNT NEXT TAPEe IF ANYe TYPE Cy WHEN
READYe No IF NO MORE"y type "n".

32) DUMPFR will stop and the system will print an interrupt
message followed by a periody the prompt for MINI-EXEC.

23) The files have now been restored as completely as possibles
Halt the systems and begin a disk recovery. (7o halt the
system use Method A of section 135y Halting the System.)

103 Discussion

L disk rebuild i1s necessary when a crash destroys the files,
Since a system that has Lost its files cannot be expected to run
CHECKDTSK or the system jobs successfully =- these are stored on
the disk and everything on the disk has been lost == the system
must be brouaht up in such a way that it does not need anything
from its filess in facty it does not even realize they are lost.
This means the system must be brought up standaloney since in a
standalone recovery the system skips running the system jobsy
does not check the file system with CHECKXDISK 4 and does not
open itself for normal use.

Put brinaing up the system for a disk rebuild is not a
completely "normal™ example of bringing the system up
standalones After you have set DRUESW to 2 (to make the system
come up without checking itself and closed to users)y you do not
then type "start<ESC>g" to start the system runninge. Instead
you type "syslod<ESC>g". This stands for "system load"., It
tells the system to begin running 2 proaram that wipes out all
existinog files and then allows you rebuild the entire file
system with files conied from tape.

When you give the Syslod commande the system will askqy "Do you
really want to clobber the file system?™. When you respond “y%,
for "yes®, it will prints "OKe you asked for §teee™ and
reinitialize all the files. When the files have been
reinitializedy the system will state: "No EXIC"™. EXEC
disappears because it was stored on the diske After informing
you of FXEC*s disappearancey the system will prompt you with a
period (e)s the prompt for MINI-EXECe MINI-EXEC s a group of
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basic commands that are lLoaded with the monitore MINI=EXEC has
two important features: Firsty MINI-EXEC recognizes commands by
their first lLettery so you type "L" for "load"y "“s" for "start®,
and so on3 and seconds in MINI=EXEC you must end all simple
commands that do not ask you for further information with a
period for confirmation.

NOTE: PRecause MINI-EXEC recoanizes commands by their first
Lettery if you make a mistake in giving a simple commandse type a
few more random characters before you confirm with a period.

The additional Lletters you type will make the command
unrecognizable. When you are again prompted with a period,
repeat the command you wante If you are giving a command that
asks you for further information before it §s exscuteds type
some random characters in answer to the additional question.
This will cause the command to be aborted and the period will
reappear.

fnce you are in MINI-EXECs you can begin the procedure for
rebuilding the disk from backup tapess Mount the DLUSER tape on
tape drive zeroy and type "L",y for "load". Vhen the system asks
youe "Load from magtape MTAN:", ifdentify your drive as "mtaO:@"
and confirm by typing "<CR>XCR>"™. The system will now ask Which
file on the tape it should read by printing: "File Number?",
The number of the DLUSER filey which should be printed on the
tape casince is zero (D). Enter this and follow it with a
carriage return.

DLUSER stands for "dump and load users". The DLUSER file
contains data about all the directories on the systems both the
user and system directoriesy and a program that can use this
information to rebuild themes When you type "s."y you instruct
the system to run this program.

When the system has rebuilt the directoriesy it will print an
interrupt message. This means it is ready to read another file.
You now want to load the file containing the DUMPER oroarams. To
do this againe type "L"y and then againy when askedy "Load from
magtape MTAN:"y identify your drive as "mta0:" and confirm by
typing "<CCR>CCR>", Nexts you will be asked for the file number.
The file number for the DUMPER file is one (1)% this also should
be printed on the tape casing. Enter 1 and follow it with a
confirmina ¢CR>. The DUMPER file contains a program able to
read files from tape and restore them to the correct
directories. 0Once you have loaded DUMPER and typed "s." to
start ity the DUMPER orooram will start running. You can now
use this program to rebuild the disk by mounting and reading
back into the system the dump tapes that contain the back-up
versions of all the files on the disk.
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To ascertain what it should does DUMPER will ask you a2 serfes of
questions. Each question is preceded by an explanation of how
you should answer ite. These explanations are desiagned for
people usinag DUMPER for routine maintenance of the file systems
Do not be alarmed if the answers you are instructed to give here
do not agree with what the system tells you to do. Disk rebuild
is not a normzl situation.

The first thing DUMPER will want to know is what you plan to doe
To find oute NUMPER will ask: "DUMPe LOADy CHECKe OR SINGLE?",
Since you want to Load files from tape back into the disk type
“L"y for "load". Then mount the first Full Dump Tape on the
tape drives Full Dump Tapes are tapes made at regular
intervalsy usually weeklyy that contain a record of the entire
contents of the disk. The first Full Dump Tape contains all the
information the system needs *to rune ASs you mount this and the
following tapes on the tape drivey make sure they do not have
write rinase.

DUMPER now Wwill try to find out what to do with the information
on the tapes Tt will first ask ™DO YOU WANT TO SUPERSEDE OLDER
VERSIONS ALWAYS?"., Answer with a "n"y for "no"., This makes
sure that DUMPER will put the files from tape ancd the files
already on the disk in the correct order and pay attention to
version numbers., DUMPER will then ask ®"SPECIFIC USERS?",
NUMPER asks this because it normally restores the files of
single users whose directories are somehow Lost or mutilated.
Since you want to restore the all the files of every user, type
"n"y for "no"3i ande when DUMPER wants to know: "INTO SAME
DIRECTDRIES?", type "y®™, DUMPER®*s final request will be: "TYPE
MAG TAPE UNIT NUMBER". After you type "0"y DUMPER will copy the
files from the currently mounted tape into their directories.
Wwhen it has finisheds it will print: "MOUNT NEXT TAPEs IF ANYS
TYPE C WHEN READYs Ne IF NO MORE", Load the next full dump

t apes making sure it does not have a write ringe and type "c",
for "continue". When the mag tape unit number 1is requested,
answer with "0". This new tape will then be ready and DUMPER
will again ask if you want to go on. Continue Lloading the Full
Dump Tapes until all have been read.

VYhen you have finished loading the Full Dump Tapesy §t is time
to Lload the Tncremental Dump Tapess. Incremental Dump Tapes are
tapes made every night that contain only files altered during
the preceding day. 2s you enter the Incremental Dump Tapess you
progressively update the files entered from the Full Dump Tapese
Enter the Incremental Dump Tapes in chronological ordery
beginnino with the tape made rioht after the full dumpy and
ending with the tape made most recently. Use the same procedure
you used to load the Full Dump Tapes: mount the tapes type "c",
and enter the unit number. When you have loaded the finals f.e.
the most recenty Tncremental Dump Tapey you will have restored
the files as well as they can be restored. At this point,
answer "n"y for noy to DUMPER's question about any further
tapese DUMPER then will halty and the system will print an
interrupt message followed by a periody the prompt for
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MINI-EXEC. Now halt the system (with Method A of section 13.5¢
Haltino the System) and brina it up with a disk recoverye.

10.4 FErrors and Recoveries
Tnability to read the DLUSER tape |

If you are unable to read the DLUSER tapey halt the system
and start the entire orocedure over again.

Tnability to read the first Full Dump Tape (the tape after the
DLUSER tape)

Since the DLUSER tape contains a copy of DUMPFR, once you
have read this tapey DUMPER is stored on the diske TIf you
then cannot read the second tapes that ise the first Full
Dump Tapes type <CTRL=PD>, (You may have to do this several
timeses) You will get a periode the prompt for MINI=EXEC.
After you have the periodsy halt the system and bring it up as
documented in the section "Standalone Recovery®™. When the
system s upe you can run DUMPER from disk by typing
"dumper<CR>" at the EXEC ®"a"™, Once DUMPER 4s runninges start
from step 20 in the procedure documented above. I1f you still
cannot read the first Full Dump Tapes halt the system and
start the whole process again from step 1.
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. 11 RECOVERY FROM MEMORY PARITY ERRORS
11.1 Introduction

System XXVs run on odd parity. This means that for every word
of memorys the sum of the bits turned on plus the parity bit
must be odde The system checks the parity whenever it uses
stored information. Tf it finds a word with even paritys a
parity error occurse. Tf the system discovers a parity errory it
first tries to correct the error itself, If the error cannot be
correctedy then the system automatically scans cores prints an
error message Listing the locations and contents of the
offending addressesy and stops with 2 BUGHLT. Tymshare
“aintenance must be called for all System XXV parity errorss és
they indicate that the memory hardware may be bad.

11.2 Summary

Call Tymshare Maintenance for all parity errorse
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. 12 RECOVERY SWITCHES
121 Introduction

The System XXV has four "recovery switches" that tell it how to
respond to system errors and what to do when it crashes. These
switches are actually four Locations in the system®s central
memorys each controlling a2 particular aspect of the system's
response, =Svery location or switch can have at lLeast two
different values, Changing the values changes what the system
will do in the particular situatfon that the switch controlse.
For exampley the switch controlling what the system does when it
encounters a RUGCHKs a less serious error than a RUGHLTs can be
set to 0 (zero) or 1 tone)s When the switch has the value 0,
the system ignores BUGCHKsSy when it is set to 1y the system
crashes when it encounters a RUGCHKe Thuse to make the system
run as you wishs you simply set each switch to the apporopriate
value, The rest of this section will help you discover what
this value may be and teach you how to set fte. The first part,
"Suitches and Their Settinags®™y discusses each of the four
sWwitches and what they controls and describes the effects of
their different settinas. The second party "How to Change
Switch Settings"y explains how to set a switch to have the value
you wante.

. 12.2 Switches and Their Settingcs
The System XXV*s four recovery switches are:
DRUGSWs which controls reoonse to a BUGHLT
DCHKSWe which controls the response to BUGCHK

COMPSWy which tells the system whether or not to take a core
dump

RELDSWy which tells the system whether or not to actually
beain automatic recovery

The system checks DCHKSW when it encounters a2 BUGCHK,s a
relatively minor type of errores The system then immediately
dJoes as this switch instructs it3 no other switches are looked
ate When the system encounters a BUGHLT, a fatal errore it
checks DBUGSW. DBUGSY may then tell §t to check the two
remaining switchesy CDOMPSW and RELDSWe. 1If DBUGSW does not
instruct the system to lock at CDMPSW and RELDSWs they are never |
checked.

The table below outlines the values each recovery switch can

have and the effect of setting the switch to this value., The

first column cives the name of the switchy the second column 5
. Lists the possible values for this switche and the third column

describes how the system will act when the switch has this

valuees The "normal™ value for each switch is marked with a

stars (*), When all switches have their normal valuesy the
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‘ system prints messages at BUGCHKsy and crashes at BUGHLTse. |
After the system crashesy it will wait for an operator to bring |
it upe T1f you want the system to recover automaticallysy rather
than wait for operator®s instructifonss simply change the setting
of DBUGSW from 1 to O« See the next section for instructions.

Switch Value Effects
(*=normal )

NBUGS Y 0 Stop at BUGHLTse check CDMPSW and RFLDSW and
do what they saye (For Automatic Recovery)

1w Stop at BUGHLTsy don®t check CDMPSW and RELDSW,
9o into EDDTe and wait for an operator to
begin recovery. (For Disk or Tape Recovery)

n

Stop at BUGHLTse don®t check CDMPSW and RELDSWs
go into EDDT. Don*t run system-checking prograns
and come up shute (For Standalone Recovery)

DCHKSW 0 Don*t stop at RUGCHKsse print error message and
continue,

1 Stop at BUGCHKse print error messages go finto
‘ EDDTy and wait for an operator to begin recoverye.
COMPSW 0 Don*t take core dump before beginning recoverye.
1 Take core dump before beginning recoverye.
RELDSW 0 Don*t begin automatic recovery after crashing.
1» Begin automatic recovery after crashinage.

12.3 Switch Descriptions

DBUGSW: DBUGSWe Located at memory location 76s is the switch
the system checks when it encounters a 2BUGHLT while runninge A
BUGHLT is a serious system error. The system must crash when a
BUGHLT occurss this switch determines what the system does after
the crash., DEUGSW can be set to Oy 1y or 2 A 0 at DBUGSW is
the setting for automatic recovery. It instructs the system to
check the switches CDMPSW and RELDSW and do as they say. CDVPSW
will tell §t whether a core dump should be taken?! RELDSW will
tell the system whether to actually start the recovery. (See
below and the section on automatic recovery for detatls,) A1l
at DBUGSH is the standard settina. With this settings upon
encountering a BUGHLTy the system stops where it ise prints out
. 2 BUGHLY messages 0oes into EDDTy and waits for instructions
from the operator®s terminal. You can then begin whatever
recovery procedure is appropriate. A 2 2t DBUGSH has the same
effect as a 1y ands in additions after a recovery procedure is
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. starteds causes the system to come up standalone. The systenm
Wwill come up without running CHECKDISK and the system jobs and,
after it is upes only the person at the operator®s terminal is
allowed access. (To do a standalone recoverys you put a 2 in
DRUGSW before the system comes all the way ups)

DCHKSW: DCHKSWe located at memory address 77y is the only
ewitch checked when the system encounters a BUGCHK: no other
switches are consultede DCHKSW can be set to 0 or 1. When
DCHKSW is Oy the system will print out a BUGCHK message and then
continue running. When DCHKSW ic 14 the system will print out a
BUGCHK messaoe and then stops go into EDDTy and wait for further
instructions about how to come up. Since BUGCHKs are not
serious errorsy the usual setting for DCHKSW is 0.

CDMPSW: CDMPSW is located at memory address 100. It is checked
only when a BUGHLT occurs and the system finde that DPUGSH is
cet to zeros the setting for automatic recovery. CDOMPSW tells
the system whether or not to make a copy of the contents of
central memory before becinninag to come upe The process of
copying the contents of memory is called "takinoc a core dump" .
If CDMPSW switch is set to 0y then the system will not take a
core dump. Tt will simply check RELDSW to see if it really
should come up automaticallye. If CDMPSKW is set to 1y before
checking RELDSWe the system will copy system first 512 paoces of
memory into a file called <SYSTEM>CORDMP.LOW and the second 512
. pages into a file called ¢SYSTEM>CORDMP.HGHe Since systems
programmers may need to look at the contents of the memory to
jnvestigate the crashy COMPSW is generally set to 1.

RELDSK¥: RELDSW is located at memory address 101. Ite Llike
COMPSWe is checked only after 2 BUGHLT occurs and DBUGSW set to
zeros the setting for automatic recovery. RFELDSY tells the
system whether or not it should actually begin this automatic
recoverye. A 0 4n RELDSW tells the system not to recover
automatically: the system will then wait for instructions fronm
the operator®s terminal just as 1f DRUGSW were set to 1. A1
tells the system "yesy do begin to come up automatically".
Recause when DBUGSW is 0 you usually do want the system to
recover automaticallyy the normal setting of RELDSW is 1.

124 How to Change Switch Settings
Introduction

This section tells you how to change the values of the System
XXV*s four recovery switchess To do this the system must be
runnine correctly and you must be able to enable. To learn
the names of the recovery switchesy their valuesy and what
they means see the previous section.
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. Summary

1) Check your prompte If it is an exclamation mark (!),s you
are enabled.s If it is note type "enadCR>"™ at the FXEC

I;I.

2) At the "!™ prompte type "mddt<CcRD>",

3) Type "switchname/"y where switchname stands for the name
of the switch you want to chancee.

4) The system will ofve you the current value of the switche

5) Type "switchvalue<CRrR>"s where switchvalue stands for the
new value the switch should have: U0y 1y or 2.

6) To check the new valuey type "switchname/" againe The
system should show you the new values

7) Type "<CCTRL-C>": you should return to FXEC and get the "»
prompt.

Discussfon

To change the values of the recovery switchesy you need to
work in MDDT an interactive Language for debuggino. It fis
. part of the resident monftor and is used to change and
manipulate ft. To enter MDDT,s you first need to make sure
you are enabledes Check your prompts: if it is an exclamation
mark (Y)y you are enablede If it is anything elses type
"enadCRrR>" at EXEC "a" prompte. After you are sure you are
enabledy enter MDDT by typing "mddt<CRi>". The system will
orint "mddt"™, to show you have enteredy and then do nothing
more, Like EDDTe MDDT has no herald; as you use §ts it
simply waits for you to tell it something and then reactse

When you are in MNDTs to go to the switch you want to change
and look at its current values type the switch name followed
by a slash (/)y for exampley "dchksw/", This command has two
partse The first parts "dchksw®"y is the name of the address
that contains the recovery switch value. The "/" means
"print", Thuse "dchksw/"™ instructs the system to show you
the contents of the location "dchksw".

Nnce MDDT has shown you the value of the switche it waits at
this location to see if you want to do anything else. If you
decide you do not want te change this switchy simoly type a
carriage return. 7To enter a different value in this addressy
type the value you want followed by a carriage return. The
number you type will immediately become the new value of the
switche To make sure that you entered the value you wanted,
‘ again type the switch name followed by a slash. TIf the value
is correcte simply type a carriage return. This means you
are finished working with this addresse. If it is not
correcty type the correct value and then a carrifaoce return.
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. After you have changed as many of the four recovery switches
as you wishy you are ready to lLleave MDDTe. To do thisy type
CCTRL=C> and you will returned to EXEC.

|
|
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13 RELATED PROCEDURES

13«1 Introduction

This section describes the followino procedures.
Correcting Problems Found by CHECKDISKs section 13.2
funning CHECKDISK Yourself from FXECe section 13.3
Deleting and Txpunaina Filesy section 13.4
Haltina the Systeme section 135
Changing the Date and Timey section 13.6

connecting to and Disconnecting from the Micronode TYMBASE,
section 13.7

When a recovery process requires that one of these procedures be
useds you will be referred heres If you find that you never
have to use any of themsy do not be alarmedes This s a sfan of
successs These procedures are used only when something goes
wronag =- wheny for exampley CHECKDISK finds file problems that
must be correctedy you need to halt the systems or the systenm
some how comes up with the wrong date and time.

13,2 rorrectina Problems Found by CHECKDISK

Introduction

CHECKDISK is a prooram the system uses to check the file
system before it comes all the way up and opens itself to
users. 1f 4t finds any problemss the system statesy "Auoust
not in operation™ and stops to waits for them to be corra2cted
with the procedure documented below. Once this is dones halt
the system as documented Later in "Related Procedures™y and
then brina it up again with disk recovery. This section
deals only with recovery from file errors detected by
CHECKDISKe It assumes that CHECKDISK has been run
automatically. To learn how to run CHECKDISK manuallys see
13.3+ Running CHECKDISK Yourself from EXEC.

Summary

CHECKDISK checks the files for Tllegal Disk Addresses (IDAs)y
Multiple Disk Addresses (MDAs) and Rit Table Frrors (BTES).
If it finds any of theses it Lists the files involved and
their errors. To correct the problems found by CHECKDISK do
the followina:®

1) If only one file has errorsy delete and expunge that file.
Be sure to type the entire file namey including all
extensions; do not use <ESC> to fill out names. The
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. process of deleting and expunging files is described in
section 13.44 Neleting and Txpunging Files.

2) If more than one file is involvedy delete and expunge all
files with IDAs. Do not delete the files with MDAs at
this pointe.

3) Halt the system with Method A of section 13.5¢ Halting the
Systems Then bring it up acain with disk recovery. If
CHECKDISK acain finds files with IDAsy repeat this
procedure.

4) once no files have TDAse if one or more files have MDAs,
delete and expunge the file with the largest number of
MDAsy halt the systemy and bring it up with disk recovery.
Do this three times. If you then still have more than 20
files with MDAss call an operating systems proorammer.

NOTE: Keep a List of the files you deslete and expunge, and
restore them after the system comes up. Always send
messages to all users whose files have been deleted and
restored.

Niscussion

(PRTEs)e Illegal Disk Addresses (IDAs)y and Multiple Disk
Addresses (MDAs), CHECKDISK can correct BTEs without
assistance. It cannoty howevery correct 1DAs or “MDAs, These
two errors are what are known as Page Table Errorse They
occur when the system®s file mapy stored in what is called a
"page table", is incorrect. AUGUST memory is divided into
units called pagess 2ach consistino of 512 words. File
storage is allotted by pagesy and one page is the smallest
unit of storage that can be transferred from disk to core. A
page table is Like a table of contents for the disk storage.
For each filey it records the addresses of all the pages
allocated to that files) An IDA means there is a disk
address that is garbanpes An MDA means the system has
assianed the same part of the disk to two or more files. If
these errors are allowed to go uncorrectedy they can destroy
the file system.

‘ CHECKDISK can detect three types of errors: 8it Table Errors

The remedy for problems detected by CHECKDISK is to delete
the files that really do have bad storage addresses, If
there is only one file with bad addressesy there is not a
serious problem; simply delete that file. If more than one
file is afflicteds begin by deleting all files with IDAs,
ID2s are a frequent cause of MDAs, Oftens when the systenm
follows an IDAs it will find other things that it can
interpret as more addressesy but which are not. These phony

‘ addresses may duplicate the real addresses of pages belonaging
to other filese thus causing MDAs. After IDAs are taken care
ofy files with MDAs may remain. Deleting the single file
with the most MDAs may take care of the problem.




13 Related Procedures Page 48

13.3

Once you have deleted the appropriate filesy you should halt
the system and bring it back up with disk recovery. If
CHECKDISK again finds errorse you must again correct thems
bring the system downs and then back upe TIf the fourth time
CHECKDISK 3s run it still finds errorss notify an CAD systems
prosrammer. Remember that once the system does come up
successfullys the owners of the files must be notified about
all files deleted.

Running CHECKDISK Yourself from EXEC

Introduction

CHFCKDTSK is a proaram that checks the address system and
page allocation of the disk, CHECKDISK usually runs
automatically as the system comes upe. Howevery there may be
occasionsy for example after a standalone recoverys when you
need to run CHECKDISK yourself. This section documents that
procedure. What CHECKDISK does is explained in section 13.2
Correcting Errors Found by CHECKDTSK.

Summary

1) At the EXEC "a", type "<system>checkdisk<ESC><CR>".

2) When CHECKDISK askss "Do you want to run in multiole fork
mode?"y type "Y", for yes®™, ALl answers to CHECKDTSK's
guestion must be capitalized. Do not type more than a
sinale lettery since CHECKDISK will take any excess
Letters as answers to following questions.

3) Wwhen CHECKDISK asksy "Do you want to run backwards?"s tyoe
Ny for nos /

4) To the ocuestion: "Rebuild the bit table?", type "N",
5) To the guestion: "Scan for disk addresses?", type "N".
6) CHECKDISK will now check the disk for bad files. For

instructions on how to deal with bad filese see section
1320

Discussion

You invoke CHECKDISK by typino "<system>checkd isk<ESC><CR>".
Once CHECKDISK 4s loadedy it will ask you a series of
questions to determine how the disk should be checked and how
much information about its status you want to get and store.
Wwhen CHECKDOISK runs automaticallys these options are already
specified; howevers when you run CHECKDISK manuallys you must
specify them yourself,

The tirst question CHECKDISK will ask 1ss "Do you want to run
in multiple fork mode?", This meansy "Do you want to fire up
a different fork of EXEC to run CHECKDISK separately for 2ach
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13.4

disk?". The standard answer here is "Y", for "yes"y since
running CHECKDTSK simultaneously on all the disks is faster
than goino through the disks one at a time., MNote that you
should type only the first letter of your answers to
CHECKDISK's questions and that this lLetter must be
capitalizeds This 4s important. CHECKDISK cannot recognize
Lowercase letters. Moreovery if you type more than one
Lettery CHECKDISK will read the second and following letters
as answers to later questionse This can cause a lot of
problems.

Once CHECKDISK knows how many forks you wanty it will ask if
you want 3t 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 asky "Rebuild the bit table?".
Agafny answer "N", The bit table is used to keep track of
which pages on the disk have been used and which are free.
Howevery the bit table is not updated after every process
that frees pages in the disks When you delete a bad files
for instancey the bit table will still mark as taken the
pages that you have freede Thuse it is a good idea to
rebuild the bit table occasionallys otherwisey the whole disk
could eventually be marked as takeny when parts of it were
actually free. But rebuilding the bit table is too time
consuming & process to do when you are bringing the system up
from a presumably unscheduled crashe

The CHECKDTISK 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 systenms
programmersy answer "N",

CHECKDTSK will now check the disk and print a List of bad
files and their errors. For instructions on how to deal with
bad filesy see section 13.2¢ Correcting Problems Found by
CHECKD ISKe.

Deleting and Expunaging Files

Summary

1) If your prompt is not an "!", type "enadCR>"™ at the EXEC
nau.

2) Connect to the directory that contains the file by typing
"cd<SP>directoryname<CRrR>",y where directoryname stands for
the name of the directory you need.

3) Type "del<SP>filenamed<CR>", Make sure you type the entire
file name includinc extensions. Do not use CESC> to fill
out the name == the file may not be recognized correctly.
Procede all unusual characters in the file names for
example 9 with <CTRL=V>.



Related Procedures Page 50

4) Tf the system tells you the file is perpetuals type
"not<SPY>perp<SP>filename® and then delete the file.

5) Type "exp<ESCOLCR>",

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

NOTE: Always send a message to any user whose files you have
deleted.

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
crazsh recovery and want to bring the system down so that you
can start again in the normal waye. Method A is designed to
halt a system that is running and will respond to commands
aniven from the operator®s terminale. This is orobably the
procedure you will most often use. You would use Method Ay
for exampley 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 terminaly you should resort to Method B. After
haltinag the system with either of these methodsy you may use
whatever recovery procedure seems appropriate bring it back
up «

Methed A. Haltino a Running System from the Operator*s Terminal

This procedure has two steps, Firsty you need to cet into
MINI=-EXECe and then you need to halt the systeme If you are
already in MINI=FYEC when you decide to halt the systemy
start this procedure on step 43 if you are note start at step
1. The way to tell if you are in MINI-EXEC is to look at the
prompte. Tf it is a perfod (.)s you are in MINI-EXECS §f it
is anything elses you are note.

1) If your prompt is not an "!", type "enad<CR>" at the
EXEC "a",

2) Type "quit<CRO"

3) Wwhen the system asksy "Do you really want to go into
AUGUST monitor? (Confirm)™, type "CCR>".

5) At the perfod (e) prompty type "h".

6) The system will echos "HALT TENEX"e
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T) Type "e%,

8) The system will halt.

Method Be Halting the System from the Control Panel

1)
2)
3)
4)
5)

6)

n

Put address switch 31 on (up)le.
Put data switch 2 on.

Put CONSOLE DEPOSIT THIS one.
Put data switch 2 off.

Put data switch 0 on.

Put CONSOLE DEPOSIT THIS on.

When activity (the flickering of the Liohtsy etce) stopss
the system has halted.

136 Chancing the Date and Time

Summary

1)

2)

3)

43

1f your prompt is not an "!", type "enadCR>"™ at the EXZC

an
.". -

Wwhen you see the prompt "!", type

"CCTRL=ED>set <SPODD=MON=YY<SSPOHHIMMCCR>"] that ise two
numbers for the days a dashe the first three letters of
the monthe @ dashe and then two numbers for the year.
Follow this with a spacey then aive the time on 24 hour
basise and end with <CR> You must type the entire date
and time to reset any part of it.

Type a confirming <CR>.

At the EXEC "a", type "day<CR>" to check the new date and
timee

13,7 Connecting to and Discennectinag from the Micronode TYMBASE

Introduction

The two sets of procedures documented below allow you control

whether or not the system will communicate the micronode
TYMBEASE. The ability to control the system®s interaction
with the micronode is useful when some micronode error is
causinc system oroblems or when the micronode is down and
the system should not try to connect to it. Zach sest of
procedures allows you to do the same thinaes® Turn the
micronode connection offy which causes the system to
jgnore the micronode: and turn the micronode connection
ony which tells the system to synchronize with the
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micronodes Method 2 and Method B differ in where you give
the controling commands. Method A uses commands aiven in
EXECe In Method By in the other handy you use EDDT.
Method R should be used only durina crash recoverys when
you must control how the system interacts with the
micronode as it comes up., TIn all other casesy control
fnteraction from the EXEC with Method 2.
Method A: Controlina interaction from FXEC
To turn off the micronode connection
1) At the EXEC "a"y type "<CCTRL=EDtymnet<SP>o0ff<CR>",
To turn on the micronode connection
1) At the EXEC "@"e type "<CTRL=EDtymnet<SP>on<CR>",
Method B: Controling interaction from EDDT
To turn oft the micronode connection
1) In EDPDTe type "tymfla/".
2) After the system prints a valuey type "0<CRD>".
To turn on the micronode connection

1) In EDDTy type "tymflg/".

2) After the system prints a valuey type "=1<CRD>",

“
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. APPENDIX

This section is designed for quick reference? use it when you need
to Look up a certain step in a procedures cannot remember
exactly what order to do thingse and so forthe WNo explanations
of when to use these proceduresy discussions of what they dos oOr
suggestions about what to do if things go wrong are included
heres« For this type of information go to the first part of this
manual where the procedures outlined in this section are
discussed in ogreater lengthe. ALl sections references in this
appendix are also to earlier sections in this document.

WHAT TO DO IF THE SYSTEM IS HUNG
1) Put address switch 31 on (up).
2) Put data switch 2 one
3) Put CONSOLE DEPOSIT THIS momentarily one
4) Put data switch 0 one
5) Put CONSOLE DEPOSIT THIS momentarily on.

6) Wait until activity (the flickerino of the Lightsy etc.)
. stopse.

7) Bring the system up with the disk recovery procedure.

NISK RECOVERY
1) Record the BUGHLT number and error LlLichts.

2) Type "dskrld<ESC>a". The reponse should be "reloading from
disk"., If you never get this messages begin a tape recoverye

3) Wwhen the system saysy "BOOT FROM DISK PACK # [CR FOR ANYI",
type <CRD,

4) When the operator's terminal says "EDDT",y type "start<ESC>a".
5) If CHECKDISK runs successfullys the system will announce
"sugust in operation®™ and ask for the date and time., Enter

these in the form DD=MON=YY<CSPO>HH:MM and follow with <CR>.

£) At the @ prompte Log in by typing "oper<SP>password<SP><{CR>",
where password stands for your passworde.
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7) Type "enad<CR>".

8) Type "ref<SP>a<CR>",

AUTOMATIC RECOVERY
If a System XXV set for automatic recovery comes up
successfullyy you do not need to do anything until you Llog in as
an operatores

1) At the @ promptse Log in by typing "oper<SPY>password<{SP><CR>",
where password stands for your passworde

2) Type "enad<CR>".

Z) Type "ref<SP>adCR>".

-4
>
°
™m
o
™

COVERY

1) Record the BUGHLT number and error Lichts.

2) 1f the power has cone offs you must reload the microcode as
documented in steps 3 through 12. If the power has not gone
offy skip to step 13,

3) Mount the microcode tape on the tape drive.

4) Put all switches on the control panel off (down).

5) Put address switch 32 on (up)e.

6) Put MICRO PROCESSOR STOP one

7) Put MICRD PROCESSOR MIPC one

&) Put MICRO PROCESSOR CLR momentarily on.

3) Put MICRO PROCESSOR CONT momentarily on.

10) Put MICRD PROCESSOR MIPC offe.

11) Put MICRN PROCESSOR STOP off.

12) Put MICRO PROCESSOR CONT momentarily one The tape should

spin and then stop. FRemove the microcode tape from the tape
drive.
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13) You are now ready to read in the new monitor. Mount the
monitor tazpe on the tape drive. [Start here §f you do not
want to load the microcode.]

14) Put all switches on the control panel off.

15) Put address switches 24 and 26 one

16) Put MICRO PROCESSOR STOP one

17) Put MICRO PROCESSOR MIPC one

18) Put MICRO PROCESSOR CLR momentarily one.

19) Put MICRO PROCESSOR CONT momentarily one.

20) Put MICRO PROCESSOR MIPC off.

21) Put MICR? PROCESSOR STOP off.

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

23) Put address switches 24 and 26 off.
24) Put address switches 29 and 30 one
25) Momentarily put CONSOLE START on twice.

26) When the cperator®s terminal says "EDDT"y type
"start<ESC>g".

27) Remove the monitor tape from the tape drivee.

28) sfter the system reports the size of the memorys put MI PAR
ERR STOP and MEM PAR ERR STOP one

29) 1f CHECKDTYSK runs successfullye the system will announce

"rugust in operation® and ask for the date and time. Enter
these in the form DD=MON=-YYCSP>HHIMM and follow with <CR>.

320) At the @ promptse Log in by typing
"operc¢SP>password<SP>{CR>"y where password stands for your
passworde

31) Type "enadCR>%,

32) Type "ref<SP>adCR>",
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STANDALONE RECOVERY
1) Record the BUGHLT number and error lLights.
2) Follow the procedure for tape recovery (section 8) from step
13 through step 25 T1f you suspect there has been a power
fajlurey do step 3 through 25 of the tape recovery procedures
%) When the operator®s terminal says "EDDT"y type "dbugsw/"“.
4) Type "2<CR>",

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

6) The system will reguest the date and time, Enter these in
the form DD=MON=YYCSP>HH:MM and follow with <CR>.

7) You will automatically be logged in as "system®™y but not
enabled,
DISK REBUILD STRATEGY OR TOTAL CATASTROPHE

WARNING: Never attempt this without specific instructions from
a4 manager or an operating systems proarammer.

1) Check with Tymshare Maintenance to make sure the hardware is
good.

?2) Follow the tape recovery procedure from steps 13 through 25,
I1f there has been a power failurees do steps 3 through 25.

2) When the operator®s terminal says "EDDT"™s type "dbugsw/"e.
4) Type "2<CR>".
S5) Type "syslod<ESC>a"e.

6) When the system asksy "Do you really want to clobber the disk
by reinitializing?"e type "y<CR>".

7) Load the DLUSER tape on the tape drive.
8) Type "L"y for "load". When the system asksy "Load from
mantape MTAN:", tyoe "mtaD:<CRD>"™ ("0" here is zero)e Confirm

this with another <CR>.

9) When the system asksy "File Number?®,y, type "0KCR>".
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10) When the system has read the DLUSER file and prompts you
with a period («)e type "s,",

11) ¥hen you see "Interrupt at nnn"y where nnn s some number,
type "L"y for "load®™y then specify "mta0:<CR>"y and confirm
with another <CR>,

12) When the system asksy "File Number?®", type "1<CR>",
13) £t the period prompty type "s.".

14) Mount the first Full Dump Tapee. Make sure you Load the Full
Dump Tapes in numerical order.

15) To DUMPER'S questiony "DUMPe LOADe CHECKey OR SINGLE?"y type
mi®y for "load%.

16) For the second questiony "DO YOU WISH TO SUPERSEDE OLDER
VERSIONS ALWAYS?"y, type "n",

17) For the questiones "SPECIFIC USERS?"y type "n",
18) To answery "INTO SAME DIRECTORIES?%"y type "y",

19) Yhen requestedy "TYPE MAG TAPE UNIT NUMBER®y type "O%
fzero) .

20) DUMPER will now read the tape: when it is finishedy it will
printe "MOUNT NEXT TAPEe IF ANYe TYPE Ce WHEN READYe Ny IF
NO MORE", Mséunt the next tape and type "c".

21) When DUMPER asks for the mao tape unit numbers$ type "0".

22) Continue mounting and Lloading Full Dump Tapess tyoing "c" to
continue and then giving 0 (zero) for mag tape unit numbers
until sll the tapes have been read.

23) When you have finished lLloading the Full Dump Tapese beagin
loading the Incremental Dump Tapes. Be sure that you load
the Incremental Dump Tapes in chronological orders beginning
with the one made right after the Full Dump and ending with
the most recente.

24) After the system has read the Last Incremental Dump Tapey
when DUMPER sayse "MOUNT NEXT TAPEs IF ANYe TYPE Cy WHEN
READYes N9 IF NO MORE™y type "n",

25) When you see an interrupt messace followed by a perfods halt
the systems and benin a disk recovery. (To hzalt the system
ucse Method A of section 13.54 Halting the Systems)
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CHANGING RECOVERY SWITCH SETTINGS

1) It your prompt is not an "!", type "ena<CR>" at the EXEC "a".
2) At the "!'"™ prompts type "mddt<CRD".

3) Type "switchname/", where switchname stands for the name of
the switch you want to changee.

4) Type "switchvaluedCR>", where switchvalue stands for the new
value the switch should have: O0¢ 1l¢ or 2.

5) Type "<CTRL=C>" to return to EYEC.

CORRECTING PROBLEMS FOUND BY CHECKDISK

1) If only one file has errorsy delete and expunge that file.
Be sure to type the entire file name.

2) 1f more than one file is involvedy delete and expunge all
files with IDAs. Do not delete the files with MDAs at this
pointe.

3) Halt the system with Method A of section 13.5 and bring it up
with disk recovery. If CHECKNISK again finds files with IDAs,
repeat this procedure.

4) Once no files have IDAsy if one or more files have MDAS,
delete and expunge the file with the Largest number of MDAsy

hazlt the systemes and brine it up with disk recovery. Do this

three timese Tf you then still have more than 20 files with

MOAsy call an operating systems programmere.

NCTE: Keep a List of the files you delete and expunaes and :
restore them after the system comes up. Always send messages to

all users whose files have been deleted and restored.

RUNNING CHECKDISK YDURSELF FROM EXEC

1) At the EXEC "a", type "<systemd>checkdisk<{ESC><CR>",

2) When CHECKDISK askss "Do you want to run in multiple fork
mode?", type "Y", for yes®", AlLL answers to CHECKDISK*s question
must be capitalized and one letter,

3) To the questiony "Do you want to run backwards?", type "N",
for noe.
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‘ 4) To the guestion: "Rebuild the bit table?", type "N",
5) To the question: ®"Scan for disk addresses?"y type "N".

6) CHECKDISK will check the disk for bad files. For
instructions on how to deal with bad filesy see section 13.2.

DELETING AND EXPUNGING FILES
1) It your prompt is not an "'", type "enadCR>" at the EXEC "a".

2) Connect to the directory that contains the file by typing
"cd<SP>directoryname<CR>"y where directoryname stands for the
name of the directory you need,

3) Type "del<SP>filename<CR>". Make sure you type the entire
file name including extensionse Do not use <¢ESC> to fill out
the name == the file may not be recoconized correctly. Procede
all unusual characters in the file namey for example 8y with
CCTRL=V>e

4) Tf the system tells you the file is perpetuals type
"not<SPY>perp<SP>filename® and then delete the file.

. 5) Type "exp<ESCOCCR>".
6) When you finish deleting filess type "cd<SP>oper<Cr>".

NOTE: Always send a message to any user whose files you have
deleted.

) HALTING THE SYSTEM
Method A. Halting a Runninag System from the Operator®s Terminal

This procedure has two stepses Firsty you need to get into
MINI=-FXECe and then you need to halt the systems If you are
already in MINI=EXEC when you decide to halt the system,
start this procedure on step 43 if you are noty start at step
1+« The way to tell if you are in MINI-EXEC is to look at the
prompt. Tt it 4s a period (.)s you are in MINI=-EXYEC: 1f it
is anything elsey you are not.

1) Tf your prompt is not an "!", type "ena<CR>" at the
’ EXEC "8%e

| 2) Type "quit<CR>"

3) When the system asksy "Do you rezally want to go into
‘ AUGUST monitor? (Confirm)", type "CCR>",

5) At the period (.) prompte type "h",

AR R LS GRS T S
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6) The system will echoes "HALT TENEX®,
7) Type "%,

8) The system will halt.

Method B. Haltina the System from the Control Panel

1) Put address switch 31 on (up)e
2) Put data switch 2 one

3) Put CONSOLE DEPOSIT THIS on.
4) Put data switch 0 one

5) Put CONSOLE DEPOSIT THIS one

6) ¥When activity (the flickering of the Lightss etces) stopss
the system has halted.

CHANGING THE DATE AND TIME

2)

1) 1¥ your prompt is not an "!"y type "enad<CR>" at the EXZC "3",

When you see the prompt "!'", type
BCCTRL=EDset<SPODD~MON=-YYCSPOHHIMMCCR>"S that ise two numbers
for the days a dashy the first three Letters of the month, a
dashy and then two numbers for the year. Follow this with a
space and then give the time on 24 hour basis. You must type
the entire date and time to reset any part of it.

%) Type a confirming <CR>,

4) At the EXEC "a", type "day<CR>" to check the new date and
time.

CONNECTING TD AND DISCONNECTING FROM MICRONODE TYMBASE

Method A: Controling interaction from TXEC
To turn off the micronode connection

1) At the EXEC "a",y type "<CTRL=E>tymnet<SP>offdCR>",
To turn on the micronode connection

1) At the EXEC "a",y type "<CTRL=EDtymnet<SP>on<CR>".
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“* Yippendix

‘ Method B: Controlino interaction from EDDT
To turn off the micronode connection
1) In EDDTy type "tymfla/".
2) After the system prints a valuey type "O0CCRD",
To turn on the micronode connection
1) In ENDTe type "tymflag/".

2) After the system prints a valuesy type "=1<CRD>".

e
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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 f£ind 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> (KCTRL-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 <OK> in a commands structure, you would
first type <LIT> and then <OK>; only "<OK>" will appear as part of
your command. - Special characters that appear in this way in
commands structures are single characters. "<OK>" is one
character, not four characters, and can be inserted, transposed,
moved, or deleted as a single character. Writing out "<OK>" 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 <LIT><0OK>, only "!"
appears in your command window, but "<OK>" 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. 1Its 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 <OK>. For the first CONTENT, type a left
parenthesis followed by <OK>; for the second, type a right
parenthesis followed by <OK>.

Note that the effect of these first two steps is to make the
first statement the name of the branch.

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>1ink<SP>index<LIT><0K>
the statement will look like this in your file window:

jump link index<OK>
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.
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 <OK>. 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<0K>d<OK>temporary<O0K>
delete plex index.d<OK><OK>
copy directory <OK>index<OK>d<OK>no version <OK><OK>

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.
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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
follows:

Set Terminal (mode to be) Typewriter <OK>

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. 1If 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 TI\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 <LIT> 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 <OK>

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 <O0K>. 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> <OK>

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 <OK> at the end. A command statement with a comment
might look like this:

jump link index.d<0OK>; jumps one level down from the statement
"index"<O0K>
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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. 1In typewriter mode, you can use
<OK> to specify the current location whenever an address is
expected, whereas in display mode, <OK> 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 ".<OK>".

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. 1Include 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. 1In
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 <LIT>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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(fEileshow)

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<OK><OK>

[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 <OK><OK>

[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<OK>

[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<OK>

[Connects to the specified directory.]
jump link FILENAME<ESC><0K>

[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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A 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.

(jump-del)

insert statement loop.dn<OK>delete statement
1oop.dt<LIT><OK><KLIT><OK><0K>

[This statement inserts the command statement "delete
statement loop.dt<OK><OK>" 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<OK>process branch loop<LIT><OK><0K>
[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,<OK>
[Jumps to the origin statement of the specified file.]
process branch loop<O0OK>
[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<O0K><0OK>

[Deletes the last character in the statement at the top
of the file window.]

delete statement loop.dt<OK><OK>

[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.]

X
. [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.]
X
X

To try this commands branch in a file of your own, set it up as
follows:

(jump-del)
insert statement loop.dn<OK>delete statement
loop.dt<LIT><OK><LIT><O0K><0K>
insert statement loop.d2n<OK>process branch
1oop<LIT><0K><0K>
jump link FILENAME,<OK>
process branch loop<0OK>
(loop)
<LF>
delete character +e<OK><0OK>
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.

A 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 racorded 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.

(spellchack)
exacute programs delets all <OK>

[Enters the Programs subsystem and deletes all programs in
the buffer.]

goto <OPT>spell<OK>
[Enters the Spsll subsystem.]
supplement directives <OK>

(Supplements the Spell subsystem dictionary with Output
Processor directives.]

supplement branch DIRECTORYNAME,DICTIONARYFILE, <OK>

[Supplements the Spell subsystem dictionary with your own
dictionary.]

set mode recording DIRECTORYNAME,MISSPELLEDFILE, <9K>

[Sets the Spell subsystem checking mode to record all
misspelled words in the indicatad Eile.]




Annotated Examples of Commands Structures 15

. check branch 0<0K><0K>

[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 <OK>

[Leaves the Spell subsystem and returns to the Base
subsystem when the checking is completed.]

jump link DIRECTORYNAME ,MISSPELLEDFILE, :wz<0OK>
[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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