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1.0 Introduction

This document describes the hardware configuration specification for
the TYMBASes based on LSI=11 computers.

It 1s assumed that the reader is familiar with the architecture of the
Lsl=11 and that the appropriate DEC hardware manuals are at hand and

avallable for reference.
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2.0 Components

The following 15 a list of components which can be integrated 1into
TYMBAS conflgqurations.

2.1 Processors

TWO processor boards can be used in a TYMBAS configuration, both are
revisions of the KD11 module., These are the M7264 quad height board
with on board memory and the M7270 dual height board, both mentioned
in the 1978-1979 edition of "Microcomputer Processors",

2.2 Bootstraps
The bootstrap board used in a TYMBASe configuration 1{s the BDV11=AA,

Tne BDV1l board is described in the 1978-1979 edition of “"Memories
and Peripherals",

The bootstrap has a prom which resides on the board. This bootstrap
allows the down line loading of the TYMBAS from TYMNET using LOADII
or equivalent program, or from a connected host, Hosts currently
supported are:= ' '

1, Pdp~20 Tymcome=X
2. Pdp=11 Rsx=11m

3, Pdp=11 Rsts

4, F3 Tenex

The BDV1l is a guad height board.
2.3 Memories ‘

The TYMBASe 1s provided with either a8 64K byte or 32K byte dual
height MSVil=D or MSV1l=E 18 bit MOS memory board.

The MSV11 memory 1s described in the 1978~1979 edition of "Memories
and Peripherals" and both the MSV1l1 and the MXV1l are described in
the 1979-1980 edition of "Microcomputer processor handbook",.

2.4 Asynchronous Interfaces g

Two serlal asynchronous port options can be used in a4 TYMBAS. These
are the DLV1l~J and the DZVlil.
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The DLV1i=Jd i{s a dual helght module with 4 separate serial line
units (SLU). A DLV1l SLU interfaces one asynchronous serial line
1/0 device (either-20ma or £IA) to the LSI~11 hus (without modenm
controll)., OUne DLV11l port must be configured as a console terminal

(cty).

A DZV1i multiplexes asynchronous serial line I/0 for 4 devices, It
is a gquad height module and has full modem control.

2.5 Synchronous Interfgces

Only one synchronous serial line interface 1is available 'for -the
TYMBAS configuration, the DuUV=~=11, This 1s a quad height board
described in the 1978-1979 edition of "Memories and Peripherals",

2.6 Baékplanes

Two boxes can be used for the TYMBAS configuration, the BAll=-N or
large 9 slot, and the PDP=11/03 or small 4 slot box with an optional
expansion box. These bhoxes are described in the 1979Y=1980 edition
of "Microcomputer Interfaces Handbook". ’

For the 9 slot box, the slots serviced by the G=bus, are the
leftmost. two <(as viewed from the rear of the box). The rightmost
two slots do not interface to the bus,

All slots in the 4 slot box (and the expansion box), are serviced by
the Q=-bus, :
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There are two possible confiqurations that can be supported by the
TY4BAS software, These are detajled be

3.1 Large Box

low,

The modules in the large box are inserted as follows;=

KD11 processor

MSV11 memory board

0=2 DUV1l synchronous serial inte
1-5 DLV11=J asynchronous serial i
0=4 DZV1l asynchronous multiplexo
1-2 DRV11 bgrallel interfaces

BDV1l bootstrap board (with prom)

! KD11 | |

t MSV11 - I |

} DUv1l |

*n---------‘---n+’;---—---------+

| ~ DLV11=J/DuUVil I

Edad el bl bl Ll Al el el L ol dd Lol Dl L2

- DLVil=J / DZV11 I

+----‘-----w-v-------------------+

| DLV1il=Jd / DZV1l1 / DRV11 |

+—--------‘----n--—-----------n--+

I " DLV11=J / DZV1l1 / DRV1l |

I T e WP e D P S R W ST D ST R e e W

| BDV11 / ORVil |

+------1'-----.-..----------------+

| ' BDV1i1 l

Lt dad Aol L LA L L d L4 Ll L Al DL LA L L X L

rfaces
nterfaces

rs

-The DUV11(s) must be installed In the bus closest to the processor
because this 1s - the most time critice
bus terminator, so it must always be inserted in the last slot after

the

other boards. (i.e. there mu

bus) ..

ical device, The BDV1l acts as

St not exist any ‘holes’ in the
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3.2 Small box

The insertion of boards in the small box (wlth expander) 1is as
follows:i~-

1. KD1l processor

2. ‘Msv1i;memory module

3., 1=2 Duv1i synchronous serial ports
4, 1-5 DLV11-J 4 SLU module .

5. 0=4 DZV11l asynchronous multiplexors
6. 1=2 DRV11 parallel interface

7. 1 Q bus expander

.+---------------‘.-------------+

| KD11l | MSV1i1l | 1.

Ll M L L DL L LAl e L L L DL D2

I (2. x DLV1i=J)/ DZV11 / DUV11 1 2,

E e Al L A E A L LA L A L L L LD L D L XL X2 3

I (2 x DLVi1=J)/ DZV!i1l /. DUV11 | 3.

+--------n-----n‘--ul----n--—--;---'-

| sesedessesss ] DLV11l=Jd 1 4.
+=3383138i38itemmmnmncncanananay
!:Expander:?:

+=1332183 sl immmmnnenarccncna—y

| osesssizssss | DLV1L1=d I S.
+--------0--------------:------+'

i .~ ° DZV1l / DRV1l I 6,
PR A LA L L L L LA L o L L LT LA X DL X T

| DZv1i1 / BDV11 / DRV11l I 7.
+---‘-----§cw---—-~------u------+

i - BDV11 I 8.

All boards must be contiguous from slot 1. The Duvil(s) must be
installed 1in the slot(s) closest to the processor because It is the
most time critical device. If no bus expander is provided, then the
BDV11 must be inserted into slot 4, and the DuUVll in slot 2.
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4,0 Configuring the Boards

This sectlon describés the way in which the component boards nmust be
configured to make them work in a TYMBAS.,

It Is assumed that the reader has nearby a copy of the relevant DEC
reference ngndboog.

4,1 External Interfaces

The following is a list of “standard® addresses and vectors that can
be assigned to various interface boards in a TYMBAS configuration.

Device Address Vvector
DRV11 1 167770 330
DRV11 2 167760 40
DRV11 3 167750 50
DRV11 & 1677490 70
DUV11 1 160010 400
puvil 2 160020 . 410
puvii 3 160030 420
DUVil1L 4 160040 430
pzZVil 1 160100 440
.pZVi1 2 160110 450
pzZyil 3 160120 460
DZVIL 4 160130 470
DLV11 1 176500 © 300
176510 310

176520 320

- (ety) 177560 . 60
DLV11 2 176540 340
; . 176550 350
176560 360

176570 370

DLV1Ll 3 176600 140
176610 150

176620 160

176630 170

DLV1l 4 176640 200
176650 210

176660 220

176670 230

DLViL S 176700 240
' 176710 250
176720 260

176730 270

These addresses and vectors MUST be observed for consistency.
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4.2 Bootstrap

1., Remove jumper WS

2. Install jumper W13

(If Wi3 does not exist on vyour board,

Jan 13 1981

carefully

jumper as indicated Iin the DEC instalation guide).

3. Install the EPROM In the socket lndicated (49).

4. Configure both switches as indicated.

N3/
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R

E21 skWitches are set as follows:-

E21
tomemneancacaeenenea s

Lo 01 0110 0

+---‘---------------+
- .1 2 3 4 s
On =1, 0ff = 0 :

E15 switch settings are as follows:=-

E1S5
+----Pn--------~--------n-------+

rFryr 1110101210101 0

1 2 3 .4 5 6 71 8

Page 9



LSI-11 TYMBAS Hardware Config. Spec, Jan 13 1981 page 10
Configuring the Boards

4,2 Synchronous Interface

The DUV11 (s tnhe oAly synchronous serial interface sUpported. The
following defines the switch settings that must exist,

l.

Option. switches are set to allow single character synchronizing

unless the connection is node to node (kemote nodes),

ESS

*--‘ﬂ---------C-----.-----—‘----+

1100001, x 1 O 1 O O1H 0

+-----------------.---------.---+

1 2 3 4 S 6 7 8
x <= 1(on) 1f connection 1is to TYMNET else 0 (off).

Address and vector switches are set to the standard values,

E38

Rl Rl e dl A Rl Al Al ol Rl Rl Rl Bl R A Rl Al R d 4

01 01040101 01T 01 x|

P L L L L L A L L LR XX L3

1 2 3 4 5 6 7 8
E39

+-----—--.------Q-----—----.-----.'.

I x- 1t x 111 01 01 0 x 1 x

1 2 3 4 5 6 7 8
E38=8 =>» 1 for DUVI! number 4
else => 0 ‘
£39=-1 => 1 for DUV1l1l number 2 and 3
else => 0
E39=2 => 1 for DUV1l1l number 1 and 3
else => 0 ’ '
E39=3 => 1 for all DUVi1ls
else => 0 '
£E39=7 => 1 for DUVil number 3 and 4
else => 0 ' '
E39=8 => 1 for DUVl numher 2 3ng 4
else 2> 0
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4.3 Parallel Interfaces

To set uUp the standard addresses and vectors on

Jan 13 1981

the DRV11,

necessary to 1lnstall and/or remove several wire straps,

4.3.1 Address Selection

~

Page 11

it s

The DRV1l address is encoded in 10 address straps Al2 through A3,
Al12 peing the most significant,

o]
0

A3
Ad

A3
A4
AS
Ao
Al
A8

0 AlZ

O 0O0O0O0OO0

0 A9

o All

0
© o AlO
o
o

install jumper for DRVl
install jumper for DRV11
Install jumper for all DRV1ls

4.,3.2 Vector éélection

vector selection‘is accomplished

straps-between v7 through v3,

©C 0O00O0

V4

V3

V3 -

V4
V5

v7

o

o

Q

install
install
install
install
install

0===0 V5

o o Vé
e o V7

jumper
jumper
jumper
jumper
jumper

for
for
for
for
for

DRV11
DRV11
DRV11
DRV11
DRV1l

2 ard 4
3 1and 4

by 1installing

2 :
2 and 3

2, 3 and 4
2, 3 gnd 4

and/or

removing



LSI-11 TYNBAS Hardware Config. Spec., Jan 13 1981 Page 12
Configuring the Boards

4,4 Asyncnronous Interfaces
4.,4,1 DLVIl=y

To set up'the standard addresses and vectors for the 4 ports on

the DLV1l=Jd, 1t ls necessary to jumper the board accordingly.

1. Addresé selection
0 Al2 => X to 1
0 A1l => X to 1
o Al0 => X to 1
0 A9 => %X to 0

0 A8 => X to 1

0 A7 => remove jumper for DLV1l 1 and 2 else install jumper,
0 A6 => remove jumper for DLV11 3 and 4 else instéll jumper.,
o0 A5 é) X to 0 for DLV1I1 1, 3 and S else X to 1.

2. Vector selection
o V7 => Installed for bLV11 1, 2, 4 and 5 else removed
0 Vé => Installed for DLVI1 1 , 2 and 3 else removed

o V5-=> X to 0 for DLV1l 1

V5 =¥ X to 1 for DLV1l1 2 + 3 and S5 else removed
3. Console selection

o Cl => X to 1 for DLVi1 1 else X to O

0 C2 => X to 1 for DLV11 1 else £ to VU

0 Break‘selection (B X H) => Remove jumper
4. Channel parameters

For channels 0 through 3;

O E =>X to0
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oD => X to I
0S5 =X to0
o P =>X to1l
Se Spéed‘selection
o U ='150 Baud

o T =-300 Baud

o]
<
]

600 Baud

1200 saud

o
I
L}

o]
=<
]

2400 ‘Baud

4800 Baud

o
=
n

o
=
n

9600 Baud
© K.= 19200 Baud
o Z = 38400 Baud

Jumper from VU, 1, 2 or 3 to one of the apove to select
appropriate clock rate,
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4,5.,2 0ZV11

Addresses and vectors for DZV11s are set up as follows:=

|

Adaress selection
E30

01 01 0101 01O 11 01

1 2 3 4 ] 6 7 8

E30-9 => 1 for DZV1l number 3 and 4

else => 0

£30=10 => 1 for DZV1il number 2 and 4

else => 0

Vectér selection
E2

L L LA LI I L LY LA L DL LR

P11 010t x 1 x 1 x 1 01 0|
1 2 3 4 5 6 7 8

E2-4 => 1 for all DZVils

else => 0

E2=5 => 1 for DZYll number 3 and

else => {

E2=-6 => 1 for DZV11l number 2 and .

else => 0

Jan 13 1981
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1  INTRODUCTION

This document tells you how to bring up a micronode TYMBASE, also
called an LSI1lle that is downe. The procedure documented here is
very simples but very important, for all information passed to and
from the System XXV and the other AUGMENT hostsy as well as atl
interaction with individual users at their terminalss must go
through the micronode. System XXV calls the micronode "TYMBASE"
and uses a program catled "TYMSRV®" to connect to ft. Thuss when
you see TYMBASE in a system messagesy it means the micronodes the
term TYMSRV means the System XXV program that comwunicates with the
micronodee

There are two exceptions to the rulte that the micronode must handle
all communication with the outside worlde. The first exception 1is
all communication with the system via the ARPANET. Communication
via the ARPANET is handled by a different device and is completely
independent of the micronode. It your System XXV is equiped to
interact with the ARPANET as well as the micronodey you should be
careful 4n bringing up the micronode. Do not do anything that
might harm ARPANET users still working on the systems The second
exception to the use of the micronode to communicate with the
sustem is the System XXV®%s operatort's terminale BRecause operators
must be:able to use this terminal even when the micronode is downs
it is wired directly to the System XXV and and does not go through
the micronode. Thus this terminal and the system can continue to
interact even when the micronode is not functioning correctliy.

In some installations the System XXV and the micronode share one
operator®*s terminales In other installations,y the System XXV and
the micronode have separate terminalse As you work though the
procedures in this document,s you will notice steps Labeled
"fone-terminal installationsi", These steps apply only to
installations with one operator®s terminali they direct you to
switch this terminal between connecting with the System XXV and the
micronode. If your installation has separate terminalsy you will
not need to do this and should skip these steps. Other steps in
the procedures will tell you to give a commmand on a particular
terminaly either the system terminal or the micronode terminale If
your 1installation has separate terminals for the System XXV and the
micronodey simply use the appropriate onee. If your f$nstallation
has only one terminal. do not worry; if you follow the steps for
one-terminal installations your terminal will always be connected
correctlye.
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2 HOW TO TELL IF THE MICRONGDE 1S DOWN

There 4s no one sure may to tell if the micronode is downe but the
following symptoms mean it is not functioning properly and should
be brought up with the procedure in section 3.

1) The System XXV operatorts terminal repeatedly prints messages
indicating problems with TYMBASE or TYMSRV. For examples
"TYMBASE APPARENTLY DISABLED"™ or "TYMSRV: FAILED TO RESYNC WITH
NODE" .

2) You are getting irate calls from users who cannot reach the
System XXV or have been detached,

3) The micronode®s RUN Llight is off.
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3 BRINGING UP THE MICRONDDE
3.1 Introduction

Because the micronode connects users to the System XXVe before
bringing it up and opening the system to userss you should
always make sure the system is operating correctlys (See
"System XXV Failure Recovery Procedures”™ for instructions on
bringing the system up after a crashe) Once you know the system
§s 4n good shapey ftollow the procedure documented here to bring
up the micronode. This procedure is not complicated; howevers,
it does not always work the first timee 1If recovery failsy
simply try again. If, after trying several timess you still do
not succeedy see section 3.4 belows Frrors and Recoveries,

Once the micronode 1s ups 1f your System XXV is connected to
TYMNETs you need to make sure TYMNET and the micronode are
communicating with each other and that TYMNET 4s OK. The sescond
to last step in this procedure will allow you to do thise. Skip
it if it does not apply to you.

3e2 Summary

1) Lone-terminal installations]) Put the switch on the side of
the operator®s terminal to the position marked "Foonly"
(usually up)e.

2) On the system terminaly type a few carriace returnse You
should see the prompt "a"™ or "!", TIf you get "a"y type
"enad<CR>"3 you should then get "!'",

3) On the system terminaly type "CCTRL-EDtymnetdSP>offC(CR>",

4) [one-terminal installations] Put the switch on the side of
the operator®*s terminal to the position marked "micronade”
(usually down). :

5) Check the micronode®s power Lighte the right Light on the
front. If the light is Lit,s the power s one If the Light

is offe turn on the power switch on the back of the
micronode.

6) Put off (down) the three switches on the front of the
micronode.

7) Put on €up) LTCsy the switch on the right.
8) Put on (up) HALTs the switch on the Left.

9) Put on (up) INITe the middle switche The RUN Llight (the lLeft
Light on the tront of the micronode) should Light.
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10) Type a few carriage returns on the micronode terminale. When
you see a "$"y the prompt for the micronode*s Command
Processory type "DOCCR>" (0 here fs a zero).

11) Lone-terminal fnstallations]l Put the switch on the side of
the operator®*s terminal to the position marked "Foonly"“,.

12) nn the system terminals type a few carriage returns. When
you get the prompt "!", type
"rund<SP><system>nodebo<ESC>CCR>",

13) When you see "MICRONODE IMAGE FILENAME >"y type "CESC>LCRO".

14) The System XXV will report that it is trying to resets load,
and start the micronode. If this process is successfuly you
will get the message "NODE BOOTSTRAP COMPLETED SUCCESSFULLY"
followed by some system messagese.

15) When you get the "!*" prompt on the system terminaly type
"CCTRL=E>tymnet<SP>on<CR>". You may get some more system
messages. After a few minutese you should see your last
messagey "TYMBASE UP".

16) If you do not get "TYMBASE UP"™ or you get the message "MUST
REPEAT ENTIRE REBOOT PROCEDURE"e something has gone wrong.
TJurn the micronode*s power off and back on and begin again
with step 1.

17) [(one-terminal installations] Put the switch on the side of
the operator®s terminal to the position marked "micronode™.

18) Type a few carriage returns on the micronode terminal, TIf
you then see "Please Log in:*y the micronode is 0K. If you
are NOT asked to log iny the micronode has come up wrongs
start recovery again from step 1.

19) Ffor systems on TYMNFT] When you see "Please Log in:t", wait
a few minutes and then try to Log in to another host on
TYMNET. If you succeedy TYMNET 4s OK$s Llog out from the other
hoste If you do not succeeds try again. If you have not
succeded after five minutesy something may be wrong with
TYMNET. Call the TYMNEFT Network Control Center and report
the problem,

20) [one~terminal installations]l Put the switch on the side of
the operator®s terminal to the position marked "Foonly".

3«3 Discussion

The micronode TYMBASE connects the System XXV (or Foonly) to the
outside worldy the users¥ terminalss networkss and other
computers and funnels information to and from the System XXV
allowing users and other hosts to interact with the systems To
do thise the micronode runs a proaoram stored in its memory.

When the micronode goes downe this proaram is Lost and must be
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reloaded from the System XXV where it is permanently stored,

The micronode recovery procedure first prepares the micronode to
receive this program and then instructs the System XXV to send
it over. Once the program has been successfully transmitted and
the micronode 1s running fts the System XXV must resynchronize
with the micronode so they can pass information back and forthe
If the System XXV succeeds in synchronizing with the micronodes
then the micronode has probably come up correctlye.

You begin a micronode recovery by making sure that you are at
the AUGUST EXEC and that you are enabled., Type a few carriage
returns on the system terminal. (At installations with one
terminal for the System XXV and the micronodes first connect the
terminal to the System XXV by putting the switch on the side of
the terminal to the position marked "Foonly" and then type the
carriage returQs). i1fy when you type the carriage returnss you
get the prompt "!'"4y you are enabled. If your orompt is "2", you
are not enableds Since you must be enabled to bring up the
micronodey if you get the "a®™ prompts enable yourself by typinag
"enadCR>" at the EXECs. When you enables you tell the system
that you are a person with special powers who should be allowed
to do things normal users cannot do. After you enables you will
be prompted with ®"t*,

You now prepare the System XXV and the micronode for recovery.
Since you do not want the System XXV to use the micronode as you
bring 4t ups you begin by typing "<CTRL=E>tymnetdSP>off<CR>" on
the system terminal. This tells the System XXV that the
micronode is no longer available. Nexty iIf you are at an
installation with one operator®*s terminals connect the terminal
to the micronode instead of the System XXV by putting the switch
on the operator®s terminal to the position marked "micronode™
(usually down). Now you need to check the micronode itself to
make .sure {t has power. The right Light on the front of the
micronode 1is Lit when the power 15 one If this Light is off,
turn on the power switch at the back of the micronode.s Finallyy
to reset the micronode before brinoging 4t upe put off (down) the
three switches on the front of the micronode.

You now are ready to begin bringing up the micronode. You do
this by putting on (up) the three switches on the ftront of the
micronode. Make sure that you put on these switches in the
proper order$ putting them on in the wrong ordery can cause
serious damagee. Firsty put on the right switch on the micronode
Labeled "LTC". This switch turns on the Line clock timers an
internal timer that makes sure computer procedures happen at the
correct intervals and are synchronized. Seconds put on the Left
switch on the micronode lLabeled "HALT". Thirde put on the
‘middle switch on the micronode Labeled "INIT™,
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When you put on the "INIT®" switchy the RUN Light (the right
Light on the micronode) should come ones The micronode is now
running a small Command Processore. Type a few carrfage returns
on the micronode terminal§ you should get a "$"y the Command
Processor®s prompte . If you get an "?3" prompt instead of the
n"gny -you may have accidentally entered the micronode®s debugger.
If you are at a one-terminal installation, check to make sure
the switech on the terminal s pushed to the position marked
"micronocde®, If the switch accidentally has been left at the
position marked "Foonly®, then the "2" you are getting is the
prompt for the AUGUST EXECes Push the switch to the position
marked "micronode", and again try typing a few carriage returnss;
you should now get the "$™ prompt. If the switch was already
set correctly when you got the "a" prompt or you are at an
installation with separate terminalse you have a serious
probtem. Immediately start the recovery procedure again with

st ep e

Once you get the "3" prompte the micronode is ready and waiting
to be brought upe. On the micronode terminale type "DOKCR>"®,
Note that "0" is zeros and that all commands to the micronode
must be capitalizeds The DO command tells the micronode that it
should prepare to take a new program from the System XXV. To
tell:the System XXV to deliver the programs type
"run<SP><{system>nodebo<CR>" on the system terminale. (At
one=-terminal installetionsy put the switch on the side of the
terminal to the posttion marked "Foonly" before typino
"rund<SP><{system>nodebo<CR>",) When you agive this command the
system will begin to run a micronode rebooting program which
will ask "MICRONODE IMAGE FILENAME >", &An image file s a file
that can be read directly into memorys In this cases it 1s Like
a snapshot of the memory as it should be for the micronode to
operate correctly. 7To tell the program what image file to use,
type Y<ESC>". <KESC> here means "use the standard fite®"$ the
program will fill out the name of this file followed by the
comment "fOld Versionl". Type a carriage return to confirm
thise.

The System XXV will now deliver the micronode image file to the
micronode and bring it upe. As it does thise the system will
print various messages about its progresssy such ases "resetting
the micronode"y, "loading the micronode", or "starting the
micronode®.s If and when this process §s finisheds you will be
told "“NODE BOOTSTRAP COMPLETED SUCCESSFULLY".

Once System XXV has successfully finished bringing up the
micronode can communicate with ity on the system terminal type
"CCTRL=E>tymnet<SP>on<CR>", This tells the System XXV to try to
synchronize with the micronode and attempt to send and receive
information. If 1t sucedesy you will see some more system
messages andy after a whiley "TYMBASE UP®, If, after waiting
several minutess you do not get this message ore if you get the
message "MUST REPEAT ENTIRE REBOOT PROCEDURE®, something was
wrong with the micronodets recovery. Efther the image file was
not delivered sucessfully or the System XXV could not
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resynchronize with the micronode. In any cases you must restart
this procedure at step 1.

Once the micronode does come up and you see the message "TYMBASE
urPn, you stitl need to make sure the micronode really 1is
functioning correctlys To do thiss you use the micronode
terminal as if you were a regular user trying to Log in to the
System XXV (A one-terminal installationse first connect the
terminal to the micronode by putting the switch on the side of
the terminal to the position marked "micronode",) When you type
a few carriage returns on the micronode terminalye the micronode
should notice the existence of the terminals treat it just Llike
any other terminal, assume a user s waiting to Log ins and say
"please Log 1n:"s If this happenss the micronode has come un
correctly. If you are not asked to Log insy there §s stitl
something wrong. Begin the recovery again at step 1.

I1f the micronode does ask you to Log ine you know that users
whose terminals are connected to the micronode can use it to
reach the System XXV. If your System XXV is connected to
TYMNETe you now should make sure that this micronode can
communicate with the rest of the TYMNET networkes After waiting
three minutes (to give TYMNET time to notice that the micronode
is back on the network)s try to tog in to another host on
TYMNETs 1Ife after trying for five minutesy you cannot reach
another TYMNET hosts call the TYMNFT Network Control Center and
report the problem to thems If you can Log in to another TYMANET
hosty you know that the micronode is fine, that the connection
with TYMNET 4s goody and that information is successfully
passing between the micronode and the networks Log out from the
other TYMNET host andy 1f you are at an one-terminal
installationsy push the switch on the terminal back to the
position marked "Foonly". Once you have done thises you have
completed the procedure of bringing up the micronode and testing
ite

3.4 Errors and Recoveries
"Must Repeat Entire Reboot Procedure®
If you get this error messages repeat the esntire procedure.
Repeated Failure to Bring up the Micronode
Introduction
Ife if after trying several times, you cannot bring up the
micronodey this may mean that the micronode itself has a
memory probleme To determine if this s the cases you run

a short program that checks the memory of the micronode.

Summary
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2)
3)

4)

5)
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Repeat steps 1 though 9 of the recovery procedure.

At step 10y where you would normally type "DOCCR>",
instead type "XMJCCR>"™, Note that all commands to the
micronode must be capitalized.

[Tone=-terminal instatllations] Put the switch on the
side of the operator®s terminal to the position marked
"Foonly".

The micronode will now examine its memorye. If it
prints a series of numbers on the micronode terminaly
there 1s something wrong with the memory. Call
Tymshare Maintenance.

If nothing is printeds the memory is good but you may

.stidl have a hardware problem. Try the entire recovery

procedure from step 1 twice more. If you do not
succeedy notify Tymshare Maintenance,
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Introduction

1 Introduction

Tnis manual provides the speclifled information needed by the manager
of a MICRG-NODE network. Topics coverea incluae general rules for
configuring a network and dgetailed intormation on specifying software

and hardware configurations of network nodes,

TYMSHARE Distributed Systems Group, Cupertino, Ca.
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2 Node configuration

The configuration of each node 1in a MICKO-NODE network must be
specitied 4in a confiquration file for that noae, In adaition, the
global configuration Oof tne entire network must be specified 1n a map
file for the network. Also, a link command file must be produced for
each node. TO generate the program for each node, the module COMMON,MAC
is assembled with the configuration file and the module ROUTE.MAC is
assembled with the configuration and map tiles, '

The resulting object filles are 1linkea along with- the pre=assembled
node object files which @re independent of the configuration using the
linker program to produce a "image" file which can pe loaded from a host
into the node using the NODLOD program. The image file can be input to
the program NIBTRN to produce a "NIB" format file for loading over
TYMNET using LOADII. o ’ ) C

A GENBAS program is planned to generate the required configuration
and command files for bullding a network node., Until this program is
available, the configuration and command files must be edited manually
to indicate the desired configuration, '

Following is a complete typical node configuration file:

AERERRKERRREE R R MR KR ERF R R KRR R KRR R KRR ERRRKENER RN AR FERRRE KRR K

«SBTTL TEST <= NEXILIS/JRG
«SBTTL TEST = CUN?IGURATIUN FILE FOR NUDE NEXO1

«MACRO CUNFIG

«e

OEFINE GENERAL PARAMETERS

DEFINE JIFSEC,60, 360 TICKS PER SECUND

-e

DEFINE THE NAME OF THIS NODE
NAME NEX01
DEFINE LINKS BETWEEN THIS NODE AND OTHER NODES AND HOSTS

LINK NEXA ,000,%F,10.,5,0,<170000,120,5>
LINK NEXU2 ,000,TF,10,,P,C,<170010,130,5>

-

DEFINE ALL DEVICES ON THIS NODE

DEV ST,200,<300,377>
soc 1. )
soc 2,
soc 3.

DEV ' LP

LB B BE BE B EE B N B BE N R R CEE S EE R R R NE SR K B BE R EE 3
“~e
LA B B 2 IR BE B 2 BE BE 2R R SR S NE IR NE SR BE R EE BE BE R 3 R

SOC  1.,A,<177554,204,177550>

2 ‘ TYMSHARE Distributed Systems Group, Cupertino, Ca.



Node configuration

* *
#;DEFINE THE HOST CUNVECI LISTS ¥
X *
¥ HCL A,<NEXA> ¥
X *
¥;DEFINE THE DEFAULT HOST ¥
X x
* DHOST NEXA *
* *
*;DEFINE TERMINAL LINES X
¥ : x
% LINX A,<177560,60> *
* LINE 1.'F'300, 'NEX'CRTIASC’RSTS'N'N'Y'Y'HWIA'zoo *
x *
¥ LINE 2.,A, 3, ,NEX,CRT,ASC,RSTS,N,N,Y,Y,HW,A,200 ¥
* uINE 3.,Ap 3, ,NEX,CRT,ASC,RSTS,N,N,Y,Y,HW,A,200 *
¥ LINE 4.,A, 3, ,NEX,CRT,ASC,RSTS,N,N,Y,Y,HW,A,200 X
¥ LINE 5.,A, 3, ,NEX,CRT,ASC,RSTS,N,N,Y,Y,HW,A,200 *
x : x
¥ .ENDM X
¥ x
* x

********************#*******#******!*************#***#*********

Following is a description of each macro used in the conflguration
file: ' '

KERKKKRKRER

¥ DEFINE *-
EKERERKKEX

”

The DEFINE macro is used to assign non-stangard values to node
parameters. [t normally does not need to be used. Its format 1is:

DEFINE parameter,value
Anere: parameter name of node parameter to be defined

value = value tor parameter

XEXKKERRKEX
x NAME *
EXXKKEXKRKRE : .

The NA MErﬁaéro is used to specify the name of tne node, ;t must be
included in tne contiquration tile,

NAME node

TYMSHARE Distributed Systems Group, Cupertino, Ca. 3
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A#here: node = name of this node

EEEEXRRRKR

¥ TYMSAT *
EXKRRRERE R

This macro specifies that this node is a Tymsat only node, 1t has no
parameters. : :

ARERERKKKK

¥ L’INK X : . {
EXXREKEKEK

The LINK macro 1s used ¢to specify links between this node and other
nodes or hosts or gateways,
L1aK nawe,level,auxcap,conn,prisec,type,<xxxxxx>

shere: . name name 0f node, nbst, or gateway on other ena of link

level minimum priviledge which allowes connection if host or
‘ gateway; maximum priviledge allowed across 1link 1f link
: to another node o ) ' '

auxcap = sets link capabilities as follows:
' ' TF = connections to and from this 1ink are allowed

T = connectlons allowed only to this link

F = connections Aallowed only from this link

N = no connpections allowed to or from this 1link
connno number of connection sockets allocated for this 1link

prisec = indicates 1f this end of the 1ink 1s primary or
secondary (in terms of socket allocation) "
indicates type of link as follows:

" A = not used ’ )

type

B = NSPsa (synchronous 1line protocol) (one end of
each link must be primary; the other énd must be
secondary) '

C = DRV11/DR11~C parallel interface linkK (one end of

each link myst be primary; the other end must be

secondary) :
D = DRV11/DR11-C RSX or RSTS host 1interface (must
always be secondary)
X.25 gateway (byte framing) (primary = DCE,
secondary = DTE) _
Tymcom=X (2020 and F3) and TENEX host interface
(must always be secondary) .
Tymnet extended X.25 gateway (primary = DCE,
secondary = DTE) ' ' )

H = Tymnet native mode (T201) gateway (must always be
secondary) ' ’

XXXXXX = specitlies link type dependent paramweters.

m
]

e}
n

!

G

For types B, C, and D, the format is:
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<reg,vec,level>
wheres: reg = address of first device reglster
vec = address of first device vector
level = interrupt priority level for
interface

For link types E and G the
<reg,vec,ley
reg

vec
level

wherg;

dst

adst

window
T1
N1

N2

‘'Format for type F link is:
<reg,vec,lev
reqg

vec
level

where:

rngsiz

KMC

Format for type H linkK 1s:

£ormat is:
el,dst,adst,window,T;,N;,N2>

address of first device register
address of first device vector

interrupt priority level for
interface '

destination name for incoming
connections ) :

alternate destination name for
incoming connections

frame level window slze

no response timer value (ticks)
maximum number of bytés in frame

information field
maximum numpber of retransmissions

el,rngsiz , KinC>

address of first device register
address of first device vector

nnu

interrupt priority level for
intertace ’

= size of host input ring (in PDP-10
words)
indicates that a KMC 1s used in

the 2020 interface

<nodnum,nsph,kind>
where: nodnum = node number as seen by Tymnet
» nsph = number of ports available for each

PYMSHARE Distributed Systems Group,

host =~ specifies how many ports
are really available to each host
out of the maximum number defined
(256 L{f 1 host, 128 1f 2 hosts, or
64 1f 3 or 4 nosts). Ports not
avallable to hosts are available
for " circuits originating from
terminals, If all ports are
specified as avallable to hosts,
no terminal circuits can be puilt!

Cupertino, Ca.
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Kind . = kind of link = must be one of the

following:

SAT = TyMsat

BAS = TYMbase without terminal protocol
conversion

TPC = TYMbase with terminal protocol
conversion

AXKKEERERK

*x LNKH *
EXKRKEKREEX

The LNKH macro is used follow a LINK macro tor a type H gateway to
specify the "hosts" which are to be known to Tymnet., If this node 1is
not to support any hosts, l.e,, 1f 1t is to bLe a "TYMSAT" only node,
tnis macro should not appear. In this case the LKHST modules must be
loaded, If it does appear, this node will be a "TY4BAS" and the LKHBS
modules must be loaded, The format is: ' o

‘LNKH ~ TYMHST,NEXHST )

Wnere: TYMHST = Tymnet host number

NEXHST = MICRO=NODE host name which corresponds to TYMHST

There may be up to 4 hosts specified for each type H link.

KEXKKKKKERK -
¥ LNKL ¥
KEXERERKRK

The LNKL macro is only used following a LINK macro for a type H
gateway. It specifies a synchronous line connecting to Tymnet, The
format is: '

LNKL chn,nbr,speed,sat,type,XxXxxx

Where: chn Number of channels on line (number of groups times 16)

nbr = number of neighbor node
speed = speed of line as follows:
: 1 = 2400 paud
2 = 4800 baud
3 = 56000 baud *
4 = 9600 baud

6 TYMSHARE Distriputed Systems Group, Cupertino, Ca.
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sat S 1f this {s a satellite 1link with long propigation
! delay, N if it is a normal link :
type = line driver type = currently must always be A
XXXxXX = line driver type dependent parameters as follows:
<reg,vec,level> '
where: reg address of tirst device register

vecg ‘= address 0f first device vector
level = interrupt priority level for
intertace '

A type H link must always spetify at least 1 Tymnet line using a LNKL
macro. Up to 8 lines may be specified. All LNKL macros must follow all
LNKH macros, '

XEXKEKRKKK

¥ DEV ¥
KERKRKXEKF

The DEV macro specifies all non-terminal devices on the node. It is
only needed if devices are present, Its format is:

DEV dv,level,<xXXXxx>

ihere: dv = two letter mnemonic for device
level = minimum priviledge level for connectlion to device
XXXXXX = device dependent parameters

Valid devices are;

ST Status device = this i1s a software device which 1s used to
obtaln status information from the node and to control the node.
The statys device is optional but should usually be 1included to
allow access to data stored in the node. The two device
dependent parameters are the priviledge level for examining and
writing memory. ) . ) '

aD ‘Load device = this is a special device which 1s used to down=-
line load adjacent nodes, It only be wused with ¢type B or C
links. when included, it must always be specified  with one

- socKket. ‘ ‘ '

LP Line printer

ARKKEREREXK
¥ S0C *
TITTIITIL

TYMSHARE Distributea Systems Group, Cupertino, Ca. 7
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The SOC macro is used with the DEV macro to specify devices. Each
DEV macro must be followed by one or more SUC macros which specify each
socket on tne ) . '

device as fo;lows:

s0C SN,type,<XXXXXX>

socket_number gmust stgrt @t 1 and in;regsg by 1)

Where: sn

"

type type of device driver for this socket (not used for ST

or wD)

XXXXxX = device driver dependent parameters (not used for ST or
: WD = LP has unknown device dependent parameters)

KEREXEXEXR

* HCL *
FERRKREKRS

The HCL macro specifies any "host connect lists" wnich are to be used
by terminals on this node, Each host connect list specifies an ordered
list of nost systems which is wused when a terminal {is initially
connected to the node or when a "connect" command 1s issued without an -
argument, Format of this macro is: )

HCL 115t,<h0St1,h0St2, 0>

a single letter which ldentifies this list. First list
must be "A", second "8", etc,

Where: 1list

hostl = name of first host system in list

nost2 name of second host system in list

EXXKKKKEXKX

* DHOST *
XEKXRERKER

The DHUOST macro speclfies a sjingle "default host" whicn will be used.
as the destination whenever an unknown host 1is specified. The host
specified will be used as the destination extension, 7This’ allows hosts
connected to a foreign network connected to tnis network through a
gateway to be accessed iIn a transparent manner, he gateway is
specified as the default host. Any requests for an upknown host will
thus be routed to the gateway, which will then use the destination
extension as ‘the destination on the foreign network. Format of this
macro is: ‘ ' ’ ’
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DHOST hstnam

snere:  hstnam = name of detault host (or gateway)

EEXRKEXKKREN

* LINX ¥
S TILITTTT "

The LINX macro specifies the asynchronous terminal interfaces on tne
node. Format is. '

LINx type,<XXXXXx>
Where: type - type of 1nterface as followss
- A = DLV11/DL11 single line interface
B = DZVll/Dle 4 or 8 line 1ntertace
C = DH1l1l 156 line intertace
D = Infotron 780 "Super=mux" driver
F = Nexills Systems DCP board

XXXXXx = interface dependent parameters
- (usyally <address,vector,priority>)

TTTITTETES

¥ LINE X
KERKKEERKK

Each line on each terminal interface must be specified in a LINE
macro. The LINE macros must immediately follow the LINX macro which
specifies the interface. Its format is:

LINE num,fa,or,ir,cmd,type,code,pro,ask,snm,cm,acd,rob,dunw,hcl,priv

socket number for port (imust be in ascending order)
indicates 1if fixed or auto-baud rate or 1f special
“line; F = flxed, A = auto, C = speclal line used as
y high speed clock, L = speclal line used as serial
printer port. If C or F, no parameters beyond this one
are used, All C or L lines must follow all A or F
lines (even if on different interfaces). F and A lines
.may be freely intermixed as may C or L lines.
output baud rate if fa = F or auto rate detect type if
fa = A . _
ir = input baud rate if fa = F and it i{s different from the
output rate = otherwise should be null

Where: num
fa

or

cmd = name of network command decoder = should be "TYM" for a
.TYMNET base and "SAT" f£0r a TYMSAT .

type = default terminal type (usuélly WPYMSHR")

' code = default character code for terminal = valid values are

TYMSHARE Distributed Systems Group, Cupertino, Ca. 9
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10

pro
ask

snm

cm

acd

robp
dunw
hel

priv

i

]

ASC (Ascii), CRS (selectric correspondence), CAL

.(Selectric Call=360), BCD (Selectric BCD), and EBC

(Selectric EBCD) ' ,

detault terminal proflle (based on host; TYMSHR, RSTS,
RSX)

Y 1f should ask for Tymshare terminal JD; N 1f should
not

Y 1f should suppress all network messages, I 1f should

‘'suppress only 1informational network nessages, N if

should output all network messages

Y 1f should allow network command mode and command mode
should be default when not connected; R if should allow
network command mode but only as a result of typing the
command interrupt character; N 1f network command mode
is not allowed ’

Y 1f should do auto=connect when a disconnect is

.'received; N Lf should not (not used wlth TYMNET
version)

L

L

Y 1f should release (hang up) tne terminal when a break
is detected, N 1f should not

indicates 1f dial=-up(answers ring indicator and watches
carrier detect) or hard=-wired line; DU = dial-up, HW =
hard=wired “

host connect list = single letter which must have been
used as a host connect list name in a HCL macro

network privilege for terminal (a octal number in the
range 0=377) ) -

TYMSHARE Distriputed Systems Group, Cupertino, Ca.



Routing configuration

3 Routing configuration

For all configurations of MICRO=NQODES some routing  information is
necessary. For an isolated node the routing is simple and
straightforward. As the the number of nodes in a network increases, the
routing become more cowplicated. The routing information Is contained
in the ROUTE macro. Generally the ROUTE macro 1is placed in a file of
the form RUXXXX.MAC, where xxxX 1s the node number, The ROUTE macro has
three parts: node identification information, local resource
intormation, and connectivity Information for all other resources in the
networke. ’

An ‘example of a routing macro is:

; ru552.mac = network map for node 552 (and friends)
.macro ROUTE '
node 552
NPATH 554,554
NPATH 553,553
hpath 118,554,553
HPATH 930,% '
npath TYMNET, ¥
HPATH BNET,554
NODE 583
NPATH 552,552
NPATH 554,552
BPATH 118,%,552
HPATH  TYMNET,552
HPATH - 930,552 ’
HPATH BNET,552 '
NODE 554 ‘ :
NPATH 553,552
NPATH 552,552
HPATH , 930,552
HPATH 118'*'552
HPATH TYMNET,552
HPALH BNET, *
.endm : '

The NODE statement specifies which node the information that follows
is assoclated with. Information which follows a NODE .statement for a
node otnher that the one being assembled is 1lgnored, Thus a NODE
statement 1s REQUIRED iIn order for routing information to be assembled
for a node. '

The first NPATH parameter specifies the primary path for reaching
other nodes in the network, The second parameter specifies a secondary
path to be used if the f£irst 1s down.

The HPATH statement speclfies how to reach resources (hosts and
gateways) 'in the network, The "*" jndicates that the resource is in the
node being assembled, It specifies a primary and a secondary path line
the WPATH statement, '
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4 Node modules

The following table summarizes the modules required for various node
confiaquration options.’ Each module should only be loaded once and all
modules may be loaded 1in any order after the COMMON, ROUTE, and XDT
modules except that END must always be the last module loaded,

The base for the loaded ' image should normally be 1000, This 1is the
default for the PDP=11 LINK11 linker. It must be specified for the PDP~
10 cross=linker, If the node uses an MXV=11 multi-=function card with
tne ROM area configured for bank 0, the base address must be 21000,
This must be specified for both the PDP=11 linker and the PDP=10 cross=
linker, . '

The foilowing modules must always be loaded:
CGxxxx,RUxXxx,EXEC,ERROR,PKT1,PKT2,PKT3D,0NCE,END
If the node inc¢ludes a Tymshare "watch~dog" timer, the DUG module

must be included unless the AUTO7 module is included,
Inis table shows modules required for each type of link.

Type Notes . Modules required

B using DUP11 LNK1,LNK2,LNKFLG,LNKB,LNKBS,LKBDUP

B using DUV11 LNK1,LNK2,LNKFLG,LNKB,LNKBS,LKBDUV,CRCBYT

B using DCP . LNK1,LNK2,LNKFLG,LNKB,LNKBS,LKBDCP

C LNK1,LNK2,LNKRSP,LNKC

0 LNK1,LNK2,LNKRSP,LNKD

E LNK1,LNK2,LNKE,LKEPKT,X250,CRCTAB

F using KMC LNK1,LNK2,LNKF,LNKF2,TYMA,TYMB

F  without KMC LNK1,LNK2,LNKF,LNKF1,TYMA, TYMB

G LNK1,LNK2,LNKG,LKGPKT,LKGQAL,CRCTAB

H using DUl1/DUV11 LNK1,LNKHA,LKHST1,LKHST2,LKHST3,TYMA
(Tymsat only) (see note 1)

H using DUP11 LNK1,LNKHAP,LKHST! ,LKHST2, LKHST3,TYMA
(Tymsat onhly) (see note 1)

H wusling DUlil/DUV1l LNK1,LNKHA,LKHBS!,LKHBS2,LKHBS3,TYMA,TYMB
(Tymsat or Tymbas) ,

B using Dupil LNK1,LNKHAP, LKHBS1,LKHB8S2, LKHBS3,TYMA,
(Tymsat or Tymbas) TYHB '

H using DUll/DuUVil LNK1,LNKHA,LKHTP1,LKHTP2, LKHTP3, LKHTPC,

(Tymbas with TPC) TYMA,TYMB (see note 2)
H using DuUP1L1 'LNK;,LNKHAP,LKHTPI,LKHTP2,LKHTP3,LKHTPC,
(Tymbas with TPC) TYMA,TYMB (see note 2)

note 1: For a Tymsat only hode, the following standard-.modules must be
assembled with the parameter file SAT.MAC In addition to XP.MAC: -
TRM,. TRMF, TRMT, TRMP, CMDS.

note 2! For a node with Tymnet terminal pProtocol conversion, the module
TRMP must be assembled with the parameter file TPC.MAC in
addition to XpP,.MAC. '
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The following table specifies wnich modules are required for devices:

'

Device Type Modules reguired
WD LOAD
ST STATUS

LP A LPTA

If any terminal 1lines are specified ¢for the node, the following
modules must be included:

TRM, TRMF , TRMP, TRMT,CMDS

If any terminal lines specify the "TYM" command decoder, the CMDTYM
module must be included,

If any teminal 1lines specify the "SAT" commana decoaer, the CMDSAT
module must be included.,

If any termihal specifies auto~baud, the modules corresponding to the
auto=baud detect type specified must be included:

Detect type Module ‘ Description
’ 1 - AUTOL3 116, 150, 300 baud ascii

4 and 134.5 baud correspondence

2 AUTO13 110, 300, 1200 baud ascii and
134,5 baud correspondence code
3 AUTO13 300, 600, 1200, 1800, 2400, 4800

- , and 9600 baud ascil

4 AUTQ45 TYMNET style detect for 110, 150

& i and 300 baud ascii terminals
5 AUTO45 TYMNET style detect for 110, 300

. and 1200 baud ascii’

. b AUTO6 TYMNET style detect for 110, 300

and 1200 baud ascii and 134.5
baud correspondence or ebcdic
(using high speea clock)

7 AUTQ7 TYMNET style detect same as
type 6 (but with DOG builtin)

The AUTO6 and AUTO7 modules cannot both be loaded in the same node,
The AUTO7 module includes Tymshare watchdog timer functions, so 1f it is
loaded, the module DOG must not be loaded, :

oA

If any tetmin§1~codes other than Ascli are specified, the modules
speclified in the following table must be Included: ’

Code Module

TYMSHARE Distributed Systems Group, Cupertino, Ca. 13
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CRS XLTCRS

EBC XLTEBC
CAL - XLTCAL
BCD XLTBCO-

Note that some auto-baud detect tables specify codes other than
ASCII. Use of any of these auto-baud tables also require that the
corresponding translation tables be loaded. '

Tne following table specifies which modules are required for terminal
interfaces: - :

Type Notes _ Modules required
A : LINA

B no C or L lines LINB

B C or L 1lines LINBX

C LINC

D LIND,LIND1
F LINF
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Module assembly

5 Module assembly

The configuration dependent modules are assembled using MACRO=-11 or
4ACN11 as follows: (node name is assumed to be "xxxx")

CGCXxxXx=XP,CGxxxx,COMMON
RUXXxXx=XP,COXXXX,RUXxXX,ROUTE

If sources are available, the remaining modules are assembled as
follows: ' ‘ ‘ | ‘

For machines with EIS

EXEC=XP,EXEC
ERROR=XP,ERROR
PKT1=XP,PKT1

For machines without EIS

EXEC=NQOEIPR,XP,EXEC
ERROR=NOEIPR,XP,ERROR
PKT1=NOEIPR,XP,PKTl

PKT2=XP,PKT2 PKT2=NQEIPR,XP,PKT2
00G=xpP,DOG DOG=NOEIPR,XP,DOG
STATUS=XP,STATUS STATUS=NQEIPR,XF,STATUS
IR!A=XP,TRN¥ TRM=NOEIPR,XP,TRM*
TRMF=XP, TRMF ¥ TRMF=NQEIPR, XP, TRMF*

TRMP=XP,TRMP**
TRMT=XP,TRMT*
CMDS=XP,CMDS*
CMDNEX=XP,CMDNEX
CMDTYM=XP,CMDTYM
AJTO013=XP,AUTO13
AUTO45=XP,AUTO45
AUTO6=XP,AUTO6

TRMP=NQOEIPR,XP, TRMP**
TRMT=XP,TRMT*
CMDS=NOEIPR,XP,CMDS*
CMDNEX=NQEIPR,XP,CMDNEX
CMDTYM=NOELPR,XP,CMDTYM
AUTO13=NOEIPR,XP,AUTOL3
AUTO4S5=NOEIPR,XP,AUTO4S
AUTO6=XP,AUTO6

AUTO7=XP,AUTI7 AUTO7=XP,AUTO7

XLTCRS=XP,XLTCRS XLTCRS=XP,XLTCRS
XLTEBC=XP,XLTEBC XLTEBC=XP, XLTEBC
XLTBCD=XP,XLTBCD XLTBCD=XP,XLTBCD

XLTCAL=XP,XLTCAL
LINA=XP,LINA~
LINB=XP,LINB
LINBX=XP,LIN3X,LINB
LINC=XP,LINC
LIND=XP,XM,LIND
LIND1=XP,XM,LIHD1
LINF=XP,LINF
LNK1=XP,LNK1
LNK2=XP,LNK2
LNKB=XP,LNKBPR,L}NKB
LNKBS=XP,LNKBPR,LNKBPS
LKBDUP=XP,LNKBPR, LKBDUP
LKBDUV=XP,LNKBPR,LKBDUV
CRCBYT=XP,CRCBYT
LNKC=XP,LNKC.
LNKD=XP,LNKD
LNKE=XP,LNKE
LKEPKT=XP,LKEPKT
X250=XP,X25Q
LNKF=XP,LNKFPR, LNKF

XLTCAL=XP,XLTCAL
LINA=NOEIPR,XP,LINA
LINB=NOEIPR,XP,LINB
LINBX=NOEIPR,XP,LINBX,LINB
LINC=NOEIPR,XP,LINC
LIND=NOEIPR,XP,XM,LIND
LIND1=NOEIPR,XP,XM,LIND1
LINF=NQEIPR,XP,LINF
LNK1=NOEIPR,XP,LNK1
LNK2=XP,LNK2
LNKB=NOEIPR,XP,LNKBPR,LNKB
LNKBS=NOEIPR,XP,LNKBPR,LNKBPS
LKBDUP=NOEIPR, XP,LNKBPR,LKBDUP
LKBDUV=NOEIPR,XP,LNKBPR,LKBDUV
CRCBYT=XP,CRCBYT
LNKC=NOEIPR,XP,LNKC
LNKD=NOEIPR,XP,LNKD
LNKE=NOEIPR, XP,LNKE

"LKEPKT=NOEIFR,XF,LKEPKT

X25Q=NOEIPR,XP,X25G
LNKF=NOEIPR,XP,LNKEPR,LNKF

TYMSHARE Distributed Systems Group, Cupertino, Ca.
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LNKF1=XP,LNKFPR,LNKF1 LNKF1=NOEIPR,XP,LNKFPR,LNKF1

LNKF2=XP,LNKFPR,LNKF2 LNKF2=NOEIPR,XP,LNKFPR,LNKF2
LNKG=XP, LIiKG ' LNKG=NOEIPR,XP,LNKG
LKGPKT=XP,LKGPKT y LKGPKT=NOEIPR,XP,LKGPKT
LKGGAL=XP,LKGQAL LKGQAL=NQOEIPR,XP,LKGARAL
CRCTAB=XP,CRCTAB _ CRCTAB=XP,CRCTAB
LNKHA=XP,LNKHA LNKHA=NOEIPR,XP,LNKHA
LNKHAP=XP,DUPPR,LNKHA : LNKHAP=NOEIPR,XP,DUP,LNKHA

LKHST1=XP,SATPR,LNKHPR,LKHPK1 LKHST1=NOEIPR,XP,SATPR,LNKHPR,LKHPK1
LKHST2=XP,SATPR,LNKHPR,LKHPK2 LKHST2=NOEIPR,XP,SATPR,LNKHPR,LKHPK2
LKHST3=XP,SATPR,LNKHPR,LKHPK3 LKHST3=NOEIPR,XP,SATPR,LNKHPR,LKHPK3

LKHBS1=XP,LNKHPR,LKHPK1 LKHBS1=NOEIPR,XP,LNKHPR,LKHPK1
LKHBS2=XP,LNKHPR,LKHPK2 : LKHBS2=NOEIPR,XP,LNKHPR, LKHPK?2
LKHBS3=XP,LNKHPR,LKHPK3 LKHBS3=NOEIPR,XP,LNKHPR,LKHPK3

LKHTP1=XP,TPC,LNKHPR,LKHPK1 LKHTP1=NQEIPR,XP,TPC,LUKHPR, LKHPK]
LKHTP2=XP,TPC,LNKHPR,LKHPK2 LKHTP2=NOEIPR,XP,TPC,LNKHPR, LKHPK2
LKHTP3=XP,TPC,LNKHPR,LKHPK3 LKHTP3=NOEIPR,XP,TPC,LNKHPR,LKHPK3

LKHTPC=XP,LNKHPR, LKHTPC LKHTPC=NOEIPR,XP,LNKHPR,LKRTPC
LOAD=XP,LOAD LOAD=NQEIPR,XP,LOAD
INCE=XP,ONCE , ONCE=NOEIPK,XP,UNCE
END=XP,END END=XP,END

Notes.:

* %

1f for TYmsgt only node, these files must be assembled with the
parameter file SAT in addition to XP,.

It for Tymsat only node, this £ille must be assembled with the
parameter file SAT in addition to XP; 1f for node with Tymnet

- terminal protocol <converter . (LKHTPC loaded) this file must be.

assembled with the parameter file TPC in addition to XP.
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s RSTS host configuration

In order to use a KSTS system as a nost in a MICRO=-NODE network,
several network related parameters must pe defined at SYSGEN time,
These parameters specify how the system is connected to tne network and
how K.B, numbers are mapped toOo network terminals or devices, The
parameters associated with the connection to the network specify how
many nodes are connected to the host and give the device addresses for
each interface to a node,. Note that, unlike other devices on a RSTS
system, the device addresses for the network interfaces must be
specified at SYSGEN time, The correspondence between K.B. numbers and
network terminals or devices is also speciflied at SYSGEN time, These
specifications establish a one=to=-one correspondence between a RSTS K.B.
number and a terminal or device on the network, Tnis serves two
pyrposes: first, it allows an '"outgolng connection" to be established
from the host to the terminal or device by simply "initing" the
corresponding K.B, by a program; second, it guarantees that whenever the
specified aevice or terminal connects to the host system it will always
be mapped as the corresponding K.,B. number, 1f the specilfied K,B.
number is not available, the connection will be refused. This should
normally not happen since K.B. numbers which are specified to correspond
to a special network device or terminal are not used in the general pool
of network K.B.’S.. )

The configuration of each RSTS host in a MICRO=-NODE network 1s
specified in the normal manner for RSTS with the addition of the
information necessary to specify the connection to the network. AN
extended SYSGEN program will be provided, »but, until it s available,
the following proceedure should be used. The standard DEC SYSGEN
program should be run to specify the RSTS system configuration except
for the connection to MICRO=~NODE. Any direct terminal connections to
the RSTS system are specified at this time, Note that the "multi~
terminal" and "echo control" features are not supported by this release
of MICRO=NODE and must not be included in the RSTS configuration., The
output of the SYSGEN program consists of two files: SYSGEN,MAC and
SYSGEN.CTL. Both of these flles must be edited to include the
specification of the MICRO-NODE connection. In the CONFIG.MAC file, the
following 1lines must be inserted Jjust before the line which reads
"y TERMINAL OPTIONS" - )

MNX = 1 71 IF NEXILIS NETWORK SUPPORT; ELSE O
NXN = n sNUMBER OF INTERFACES TO NETWORK NODES
NOVEC = veco sVECTOR ADDRESS FOR FIRST INTERFACE
NLVEC = vecl ;VECTOR ADDRESS FOR SECOND INTERFACE
NOCSR = csro $ADDRESS OF CSR FCR FIRST INTERFACE
N1CSR = csri sADDRESS OF CSR FOR SECCND INTERFACE
NOSQC = socO. sNUMBER OF SOCKETS ON FIRST INTERFACE
N1SOC = socl sNUMBER OF SOCKETS ON SECOND INTERFACE
NTLll = m sNUMBER QF NETWORK TERMINAL DDB’S
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DEFINE "OUTGOING" NETWORK SOCKETS
FORMAT ISt :

8 we “e

KBN KeBeNO,,DEV,CLASS,PRINRITY,TYPE,SUBTYPE,WRN,MAX
.MACRO OQUTNET _

KB W specification for outgoing device

KBN - specification for outgoing device

+ENDM

DEFINE NETWORK MAP
FORMAT IS: :

we “e we

NODE ‘NAME ,PRIMARY INTERFACE,SECONDARY INTERFACE
.MACRO NETMAP

NGDE nodea,npa,nsa

NQODE nodgbpnpD'BSb

+ENDM

In the above code, upper case Jletters indicate text that must be
included exactly as given; lower case letters indicate text that will
vary according to the configuration. Additional (or fewer) lines may be
required in some places depending on the configuration, For each
network interface, each of the symbols NnVEC, NnCSR, and NnSOC must be
defined, where n (s the number of the interface, The first interface is
always numbered 0, -Also, a separate KBN line must be included for each
"outqolng" network device, The parameters Iin these 1lines must be
defined as follows: - '

CLASS 00
PRIORITY
TYPE
SUBTYPE
WRN _
MAX 5

NN COoOOoON

Hpouwuu

The DEVICE parameter 1s the full network name Of the device; for a
terminal this is: ‘

TRNNQDE

where "n" i{s the port on the node for the terminal and "NODE" 1s the
name of the node. The K.B. number given must fall with the range of
network K.B.’s in this configuration, ReMember that network K.B."s are
assigned above all other K.B."s in the configuration.

The network map section must 1include a "NODE" 1line for each node in
the network, including nodes which are not directly connected to this
host. The . number following the node name indicates which directly
connected node will be used to reach the indicated node for outgoing
connections. This 1S the number which is used the NNVEC, NnCSR, and
NnSOC symbols, If a node is not included in this table, it will still
pe able to connect to the host, but no outgoinc connection from the host
to that node will be possible.
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The SYSGEN,CTL file must also be edited to 1incluade the required
network modules, These edits are the same reqgardless of the
contiguration. Preceeding the 1line which contains only the text
"TTCINT/C", a line must be inserted which reads "NXDINT/C", Preceeding
tne line which contains only the text "TTDVR", a line must be inserted
which reads "NXDVR/CY, Preceeding the first line which reads "sR
LINK,SAV", the following text must be inserted: :

After the above changes have been made, the RSTS monitor is bullt in
the normal way using SYSBAT, -

SR MACRO.SAV
NXDVR,NXDVR/C=IN:COMMON,KERNEL,DK:CONFIG,INICHECK,NXDEF,NXDVR

SR MACRO.SAV
NXDINT ,NXDINT/C=IN:COMMON,KERNEL,DK:CONFIG, INSCHECK,NXDEF ,NXDINT

Tne fileé NXDINT.MAC, NXDVR.MAC, AND NXDEF.,MAC must be present on the

input device, Also, the versions of COMMON.MAC, KERNEL.MAC and TBL.MAC
provided with MICRU~NODE must be used, .

TYMSHARE Distributed Systems Group, Cupertino, Ca, _ ' 19
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Appendix A .

‘DEC 9301 Bootstrap Module

" Nexilis Systems provides a set of PROM chips for the DEC 9301
bootstrap module which allow a Unibus PDP=11 node to be loaded through
either a local (DR=11) or remote (UU=11 or DUP=11) connection or from
paper tape (for diagnostics). A DEC compatible front=panel emulator 1is
also provided for use with PDP-11/04 and PDP=11/34 machines equipted
with the operators panel. A simple memory diagnostic routine 1is
included, )

Startup c¢haracteristics are -determined by setting . the appropriate
switches on the 9301 card during installation, The bootstrap can be set
up to expect commands from the console terminal or to boot automatically
from any one of 9 devices wlthout operator intervention.

The bootstrap is initiated by the operator when the node 1s powered
up or when the '"boot"™ button (programmers panel) or "init" switch
(operator’s panel) is pressed, '

Console terminal commands

The console termlnal startup opotion {s selected during installation
by setting the 9301 switches as per table A, The bootstrap then
displays the contents of RO, R4, SP, RS and the °s” prompt. Initially
the registers contain garbage. Now any of the commands from the console
command summary can be entered,

Console command summary

TT Absolute papertape loader for DEC dlagnostics
DO DR11 unit 0 boot (local node)

D1 DR11 unit 1 boot (local node)

D2 DR11 unit 2 boot (local node)

D3 © DR11 unit 3 boot (local node)

uo DUX unit 0 boot (remote node)

Ui DUX unit 1 boot (remote node)

U2 DUX unit 2 boot (remote node)

u3 DUX unit 3 boot (remote node) .
L <address> load address

E examine location

D <data> deposit data

S start program

‘Note = all commands must be 1n upper case.
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After loading the node the bootstrap waits several seconds before
starting the node. '

The memory diagnostic option is selected with the appropriate switch
settings from table A, This djiagnostic tests only the lower 28K of
memory. Any error detected will immediately halt the CPU at address
173742. The bad memory location can then be determined oy examining and
recording the contents of these registers:

RO = expected data '
R4 = received data
SP = failing address

This kind of error is not solved by skipping the memory dlagnostic =~
your computer is sick! Call your DEC representative for assistance.

X¥%x Warning *x*
All normal boots should be done with the memory diagnostic option.

This may be skipped but only at the risk of your system’s 1integrity as
oad memory can cause any number of mysterious problenms,
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The NX9301 bootstrap 1s capable of booting a MICRO~-NODE node through
DR11°s, DU11°s and DUP11°s, These devices must be strapped for the
standard MICRO=-NODE Aaddress listed below.

Device Unit Address Vector

767770 300

DR11 0
" 1 ..767760 310
" 2 767150 320
" 3 767740 330
DUx11 0 760010 340
L 1 760020 - 350
" 2 760030 360 '
" 3 760040 370
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DEC 9301 Bootstrap Module
TABLE A

Auytomatic startup optidns Starting Switch settings
address 34567890

Keyboard entry

with memory dliagnostics 773000 XXXXXXXX

w/0 " oo 773030 XXXX00XX
ORO entry '

with memory diagnostics 773426 0XXX0X00

w/0 " " ' 773430 OXXXO00XX
DR1 entry : '

with memory dlagnostics 773436 0XXX0000

w/0 oo 773440 OXXOXXXX
DR2 entry )

with memory diagnostics 773446 OXX0XX00

w/o0 " " ‘ 773450 OXX0XO0XX
DR3 entry -

with memory diagneostics - 773456 OXX0X000

w/0" " " 773460 OXX00XXX
DUX0 entry ‘ ‘

with memory dlagnostics 773470 0XX000XX

w/0 L " 773472 0XX000X0
DUx1 entry ‘ C

with memory diagnostics 773500 OXOXXXXX

w/0 " " 773502 OXOXXXX0
DUXx2 entry o -

with memory dlagnostics 773510 O0XO0XX0XX

w/0 " " ‘ 773512 OXOXX0X0
DUx3 entry , o

with memory diagnostics -+ 773520. OXOXOXXX

w/0 "o " 773522 0OXOXO0OXXO0
DL paper tape entry '

with memory diagnostics 773532 0X0X00XO0

w/0 " " 773534 OX0X000X

X = on
0 = otf

Switcn 1 must always be on _
Switch 2 should be on to enable automatic boot on power-up, Ooff
otherwise
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Appendix B

+DEC BDVi1l bootstrap module

Nexilis Systems provides a set of PROM chips for the DEC BDVil
bootstrap module for the LSI~l11 which allow a node to be 1loaded through
either a local (DRV11) or remote (DUV11l) connection or from paper (for
diagnostics). A simple memory diagnostic routine is included. )

Since there are no option switches on the BDV1il module, the bootstrap
routine scans all devices for activity and loads from whichever one
becomes active. The pootstrap 1s entered whenever the node is powered
up or whenever the reset switch in operated.

Complete information on the operation of the BDVllrbootstrap will be
provided Iin a later edition of the document.
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APpendix C

Memory allocatlon

The following specifies all reserved PDOP-11 memory locations. This
includes the recommended device register and vector addresses for
network. devices and interfaces. Generally, only those devices which are
to be used for booting must be at the specified addresses since all
devices are specified in the config file for each node. It s strongly
recommended that the addresses given here be used, however, to eliminate
the possibilty of conflicts..

The following speclty single words:

0/ Not used
2/ Not used. ,

The following spécify word pairs which contain the new PC 1in the
first word and the new PSW in the second word.

.4/ Bus time out trap
10/ Illegal instr trap
14/ BPT instr trap
20/ IOT instr trgp
24/ ~Power fail trap
30/ EMT instr trap
34/ TRAP instr trap
40-54 Reserved to software
60/ CTY input interrupt
64/ - CTY output interrupt
70/
74/ .
1007 . LSI=11 clock interrupt
114/ Memory parity
120/ First DR11 input interrupt
124/ First DR11 output interupt
1307 Second DR11 input interrupt
134/ Second DR11l output interrupt
140/ Third DR11 input interrupt
200/ LP/11/T1810 printer interrupt
204/ RF11/RS11 RJS04/RWS04/RS04 RJS03/RWS03/RS03 disk
interrupt - .
210/ RC11 disk interrupt
214/ TC11/TUS6 DECtape interrupt
220/ RK11/RK05 disk interrupt
224/ TMA11/TU10 TSO03 TJU16/TwWU16/TUl6 tape interrupt
230/ CR11/CD11 card reader interrupt
234/ :
240/ PIRQA interrupt

TYMSHARE Distributed Systems Group, Cupertino, Ca. 25



MICRO-NODE NETWORK MANAGER®S GUIDE
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The

244/
250/
254/
260/
264/
270/
274/
300-364

Asyncnronous line interfaces 4
interface interrupts (asynchronous interface

FIS trap

Memory management trap

RP11/RP0Q3 RJUPO4/RWPVU4/RP04 disk interrupt
TAll cassette interrupt

First RXV1il1l interrupt

Second RXVil interrupt

or aagditional link or host
vectors are

assigned downwards from 364)

following specify single words:

770200=770366
770370=772036
772040-772072
772074=772436
772440=772476
772500=772516
772520=772532
772534=772776
773000~773376

773400=773776

774000=776676
776700~776752

776754=777156

777160=777166
77711707
177172/
717174/
777176/

777200=777336

777340=777350
777400=777416

777460=7771476
777500/

7771502/
777504=777506
77715107 :
773512/

- 177514/

777516/

- 177520/

777522/
777524/
777526=777544
777546/ '

777550=777556

7771560/
717562/
777564/
777565/

C777570=7771776

Processor dependent locations
RJS04/RWS04/R504 RJSO3/RWS03/RS03 disk
TJULG/TWUl&/TUlG tape

TMA11/TUL10/TS03 tape

8DV11 first window or REV11 first half
BDVi1 second window or REV11l second half

RP11/RP03 RJPO4/RWPO4/RP04 disk

CR11/CD11 card reader
First RXV11l disk RXCS
First RXV11 disk RXDB
Second RXV1l disk RXCS
Second RXV11 disk RXDB

TC11/TUS6 DECtape
RK11/RK05 disk
RF11/R811 disk

TAll cassette status
TAll cassette data

TIB10 printer control CONTRUL
Not used

LP11/TIB10 printer status
LP11/TIB10 printer data

BDV1l base registers

BDV11 scratchpad

BDV1l switches

KWileL clock status

CTY RCSR
CTY RBUF
CTY XCSR
CTY XBUF
Processor dependent locatlons
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asynchronous 9, 26

agto=pbaud detect

DEC 9301 20
DEFINE 3

DEV 8

DEV macro 7
DHOST macro 8

GENBAS 2

4CL macro
HPATH 11

LINE macro 9

LINK ¢4

LINX macro 9
LNKH 6

LNKL 6

NAME 3
NIBTRN 2
NQDE 11
NODLOD 2
NPATH 11

priviledge 4, 7

ROUTE 11

ROUTE macro 11
routing 11

RSTS 17

SO0C macro 8
synchronous ¢, 6

Tymnet 6
Tymsat 4, 12, 1o
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1 INTRODUCTION
The System YXV

The brain of the System XXV is a Foonly computer and its memory.
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. 'Tn additiones the systenm
is connected to one or more networks which allow it to
communicate with users and other computers. These vartious 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 workine properly and
in harmonyes and oversees users® jnteraction with the programs
run by the systems AUGUST also communicates directly with
System ¥XxV users through a program called "tEXZIC®" 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 s divided into several major
sectionsy each ot 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 readinj
throuch the sections in order will enable you to step throuah
the process of determining what is wrong with a systemy deciding
how to bring ¥t upe and finally actually doing the recovery
procedure you have decided on. Because the manual {s arranzyed
in this working orderys fts first several sections deal with
error conditions and hung systems. Only after these problems
are dealt witn can we turn in section 5 to what to do 1f the
system has crashede This section discusses recovery procedures
in generalsy the various types of recovery availtable on the
System XXVy and when to use each of them. Section § is very
importants do not skip 1t.

Wwhere applicable and helpfule each Large section of this manual
{s divided into four parts:

Introductions A quick look at the current sectfon. This
will tell you such things as what the section is aboute how
the information ¥s organizeds and where to go if 1t is not
what you need.

Summzrye 4n outline that briefly presents exactly what you
need to know or doe This is meant to be used as a working
document or for gquick reference$ noc explanation s includeds.

Discussion. A detailec explanation of the information and
procedures outlined in the Summarye.
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Errors and Recoveries. A List of common problems and
suggested solutionse.

1«3 Conventions of the Manual

This manual has a set of conventions that will make ite we hopes
clear and easy to reade

Prooram names always appear in capital lettersy for example,
CHECKOISKe .

Special keys on the terminal are indicated by the abbreviations:
<sP> for space
<CR> for carriage return
<ESC> for altmode or escape
<LF> for Line feed

Control characters are indicated with the notation "CTRL"™ and
surrounded by angle bracketss for examplee <¢CTRL=X>e To type a
control characters hold down the CTRL key while typing the
lettere To type <CTRL=X>¢ for instances you would hold down the
control key and at the same time type an X (in upopercase or
Lowercase)e

The manual will refer to switches on the control panel by
function in capital letterss 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 controli for
exampley there is a row otf switches lLabeled ®"micro processor®,
Inside these rows of switchesys Individual switches are named by
what they dos for instancey in the row of switches labeled
*micro processor"y there is a switch named "stop™. This switchye
which is used to stop the microprocessors s 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
momentaryes 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 PROCESSOR STOP on®™, this means push up
the switch labeled "stop®™ in the row of switches labeled "micro
processor®,

Commands appear in two wayse When the command is discussed in
the texte the first letter of the command s capitalized and
there are no quotation markse. Whene on the other hande you are
directed to enter a specitic commande for example in the Summary
of a sections the command and ¥ts arcument(s) are lowercase and
enclosed in guotation markse In this casey type exactly what
you seee excludings ot courses the quotation markse If the
operator®s terminal 1s uppercase onlys you may type the commands
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in uppercase! howevers the reverse is not trues ALl uppercase
commands must be given that ways do not type them Lowercasee.
Some prarams cannot recognize uppercase letters.
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2 EZRROR CONDITIONS == HOW TO IDENTIFY THEM

2¢1 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 preocess: error
messagess BUSHLT numberses and error lLichtse Always read and
record the error messagese BUGHLT numberses and error Lights
before you attempt to bring the system upe

2¢2 Error Messages and BUGHLT Numbers

When the system crashesy it usually provides an error message on
the nperator®s terminal specifying what caused the crashe This
is tollowed by a RUGHLT number. Always read and record error.
messages and PUGHLT numbers when you have a system that {is downe.
A List of the various BUSHLT numbers and what they mean comes
with this manaule.

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 ".[¥ to force
the system to print the number. The BUGHLT number will be the
seconde or richte half of the number printede.

2¢3 Frror Lights

Wwhen the system 4s functioning normallys certain lights on the
control panel are ons others off, When the system crashesy,
these lights changees Lights that indicate the system is
functioninag correctly are replaced by error Lightsy Lights
indicating some error has occurrede This section will help you
tell the difference between Lights Lit during normal operation
and error Llightse.

Normal Lichts

When the system is operating normallye a3 pattern
consisting of four tights will be cycling amonc the
address Lichts on the control panel. Unless the system 1is
very heavily loadedy these Lights should be moving. If
they do not move for a reasonablte period of timey the
system is probably 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 ZRR Light indicates a memory parity errore.
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1 PAR ERR Light indicates a microcode parity errore.

PROG HALY Lioht dindicates that the computer has
encountered a halt instruction in AUGUSTs the operating
system, Systems programmers occasionally instatl halt
instructions in AUGUST to help them trace problemse
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T IS THAF SYSTEM HUNG OR HAS IT CRASHED?

Before you can deal with a system that is not operating correctlyy
you must determine whether it is hung or has crashede. Learning to
recognize a hung system is a matter of practice. There §s no dne
sure test that will determine ¥f a system is hunge but hung systems
do have the following common symptomse

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

2) There is no response when you type <CTRL=C> cor <CTRL-T> on
the operator?*s terminale.

3) You cannot Log in from another terminale.

4) You are receiving frate calls from users who are unable to do
anything. :

5) In spite of all thise there is no BUGHLT indicated on the
operatorts terminal, ,

If a system %s nct functioning and does not have one or more of
these symptomse then it has crashede. See section 5S¢ What to do if
the System has Crashed.
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4 WHAT TO DO IF THE SYSTEM IS HUNG

441 Introduction

The procedure documented in this section will force a hung
system to crashe This may seem brutale but it J§s necessarye.

The hung system is in Limbos only after it crashes can you bring
it back upe Khen you finish this procedure and the system is
downe us€e the disk recovery procedure to bring it up.

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

7) Wadt until activity tthe flickering of the Lichtse etce)
stopse ’

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

4,3 Discussion

When the system is hungs it is trapped in the execution of some
processe The procedure outlined in the above Summary is
desiagned to bring the system out of this cycle and cause it to
crashe This is desirable because crashing is the normal
response to abnormal conditionse When it crashess the systenm
tries to take care of itself -= to save filesy to protect the
monitore to print an error message indicating what the problenm
may bey and so forths Furthermores only after it has crashed
can the system be brought upe.

Pecause a hunc 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 upe Thene 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 memory. Hhen you
turn on this bits you tell the system that everything that is
storea in the temporary storage area should be read back into
its permanent Locatione Temporary storage contains all new
information the system has not read out to its real disk
Location and alsoc the intermediate results from processes being
performed but not yet completede Before forcing the system to
crashey you need to make sure that all this information is safely
stored in the right pltace on the disk.
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Now put data switch 2 offe put on data switch 0 and then put on
CONSOLE DEPOSIT THISe By doing thise you turn on bit 0 at
address 20 octale This bit is used by the system to record and
check its statuso. When bit 0 1s o0ffe the system knows it is
running successfully$ when bit 0 is one it means the system has
encountered a danagerous situation and should crashe Thusse when
you turn on bit 0 manually frcm the control panels you trigger a
system crashe Once all the flickering of the Lights stopse the
system s downe. Bring it up with the disk recovery procedure.
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S WHAT TO D0 IF THE SYSTEM HAS CRASHED

Sel Introduction

Wwhen a System XXV crashessy before you can bring it up you must
decide which recovery procedure to usees This section will help
you do thise It %s divided into three partses The first part
explains what the System XXV's recovery prodecures dos the
second part briefly describes the recovery procedures avajlable,
and the third part wilt help you decide which procedure you need
to usee In additione we oive advice about what to do 3f you
cannot bring up the systeme Once you know which recovery
procedure to usey for specific tnstructionses go to the major
section describing ite.

S¢2 What is a Recovery ®rocedure?

The System XXV is operated by a very large program called the
"monitor®. The monitor is basically what makes a machine into a
computere It is responsible for checkinoc the system to make
sure it is running correctlyy transferring information within
the computer and between it and the cutside worlds overseeing
all the vartous programs run by the usersy keeping the users?
jobs separate and allocating resources to thems and so forthe.

In keeping with its two functionse runnina the system and
overseeinag the users® proarams and requestsy the monitor fis
divided into two partse 7The most important part is the
"resident®y or "kernel®", monitore. The two names of this part of
the monitor reflect its two major characteristicse. "Kernel"
monftor indicates that this part of the monitor is the core of
the systeme !t contatins basic instructions and information
necessary for the system to function. For this reasons it must
always remaine or resides in central memorys thuse the name
"resident® monitore.

The second part of the monitory the "swappable®™ monitors
contains information and procedures related to users® needs
rather than system functionse. It is called the "“swappable®
becausey unltike the resident monitorsy this part of the monitor
is not always present in central memory. Instead its wvarious
parts are copied or "swapped” into central memory only when they.
are neededes The Copy File to File process is an example of the
type of procedure located in swappoable monitore. When you enter
a Copy commandy the system begins by Looking for this process in
the parts of swappable monitor present in core, TIf it discovers
that the Copy process is no longer im memorys it recalls it from
cisk and then executes your commande.

The System XXV*s entire monitor is called ®™AUGUST"™. AUGUST
thinks it §¥s running on a PNP10., Since it is nots AUGUST
depends on another part of the system called the
"microprocessor®, The microprocessor is what translates the
monitor®s instructions into somethinc the System ¥XV can
understande Tt consists of a memory containing information
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called "microcode®y and a "microcontroller™ that uses this
informations When AUGUSTe the monitory oives a PDP10-like
instructions the microcontroller takes the instruction and uses
the microcode to translate it 3nto the equivatent dinstruction
for a System XXV.

In most System XXV crashes the problem is an error in the
monitor. The System XXV®s varfous 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 howevery destroy not only the monitor but also the
microcode. Since the microprocessor cannot function without the
microcodey this means that the microprocessor can no Longer
translate the instructions you or the monitor try to give ite.

In this cases before copying the monitors the recovery procedure
must also provide a new copy of the microcodes After the
microprocessor has this copy of the microcodes the system 4s
given the resident monitore OQnce the resident monftor is safely
stored in central memoryes the system starts running and then
copfes the swappable monitore.

tfter the new monitor ¥s in memorye in most recovery procedures,
the system checks the file system with a program called
CHECKDISKs If everything 1s 0Ky the system reports YAugust in
operation®es This means the system 1s ready to come up and open
ftself for normal usee If CHECKDISK discovers something wrong
with file systemy it will not come une Insteady it will wait
for you to correct the probleme After correctinc the probleme
you will have to halt the system and bring 1t up againe (As you
will Llearn in the next sectiones some recovery procedures allow
you to avoid this system checkinge.)

It should be emphastzed that the reocvery procedures are simply
rrograms like the monitor and everything else that runs on the
system. They will not fix any hardward problemss andes in fact,
cannot work if the system has something physically wrong with
te If you suspect that the system has a hardware problems or
you cannot bring it up after trying repeatedlys You may need to
contact your manager and Tymshare maintenance.

S5¢3 Recovery Procedures Available
Introduction

The System XXV has five recovery proceduress MNone of them is
particularly difficulty but they do have substantial
differencese They are divided into two groups: those
procedures which return the system to normal usey and those
procedures which should be used only after very sertous
system error and which do not return the system to normal
usee The Summary below lists all five procedures and
mentions one or two of thefr most important featurese.
Following this is a general discussfon of what each procedure
does and of the procedures® reltationship to each other. ToO
decide which procedure to use after a crashe see the next



5

What to do if the System has Crashed Page 11

secticne For details on exactly how eazch procedure worksy,
see the individual section which discusses §t. To Llearn
about recovery procedures in generaly see section 3.2¢ What
is a RPecovery Procedure,

Summary

Fach of the following three procedures returns the system to
normal operation and opens it to userse.

Disk Recoverye You instruct the system to Look on the
disk for the intormation i1t needs to come up.
Niscussed fn section 6. :

Tape Recoveryes You provide the information the system
needs to come up from tapet: providinag a new copy of the
microcode is an optional part of this procedure.
Niscussed ¥n section 8.

dutomatic Recovery. After crashince the system
immeciately copies the information ¥t needs from disk
and tries to bring itself upe This is done
automaticallye without watiting for an operator.
Discussed in section 7.

Poth the next two procedures brings the system up closed to
normal users and allows systems programmers to ifnvestigate
what is goina one Use them only as a Last resorte after
serious system errorss and under supervision

Standalone *ecoverye. You instruct the system to come upo
without checking the file system or running the system
jobs. Discussed in section Y.

Disk Rebuilde Before bringing the system upes you wipe out
and then rebuild the entire file systeme reading copies
of every file from tapes. Discussed §n section 10.

Discussion

When the System XXV crashess in most cases you bring it un by
replacing the old copy of the monitor with a new one, You
can provide this new copy efther by copying it from diske in
which case you are doing a "disk recovery®, or by reading it
from tape for a "tape recovery®™. BRoth of these procedures
are becun 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. Replacing the microcode is usually necessary
only after crashes due to power fazilure,

In addition to the tape and disk recovery proceduresy 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 ite this third type of
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recovery is called “automatic recovery®™, Automatic recovery
is very much Like disk recoverye Upon crashinge the systen
immediately copies the current contents of central memory to
diske copies in a new monitor from diske and starts to bring
ftself upe. Automatic recovery never occurs unless the system
was already set for it before crashinges To learn how to set
a system to recover automaticallys see section 12+ Recovery
Switchese

Diske tapees and automatic recovery have substantial
differences == they are efther automatic or not and the new
monitor comes from either tape or dfsk. HFowevers all three
have the same result: they all end with the system checking
jtself and the file system and then being opened for normal
usee The next two recovery orocedures do not have this
convenient result,

Poth standalone recovery and disk rebuild allow the system to
skip important parts of the normal recovery proceduree. “or
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 userses This means that only
the operator®s terminal has access to the system$ no other
users may Log ine ¥hen a system will accept imput only from
the operator®s terminaley it is said to be ®"standalone®™, The
standalone recovery procedures takes its name because it has
this effecte.

Even more serious than standalone recovery is disk rebuitd.
Disk rebuild allows you to do just what you micht suspect
from its name =< rebuild the file system stored on the diske.
As 4n standalone recoverys you begfn by reading in a tape
containing a new monitore. Theny before the system needs to
use any information from the diske you begin the disk rebuild
procedure., A disk rebuild fnvolves destroying all the
current versions of every fileys and returning to the version
stored on dump tapes; normallye it should NEVER be usede.

5S¢4 Deciding Which Recovery Procedure to Use

Introduct ion

When a System XXV is downe whether for the first time in a
month or minutes after a previous crashe the first step in
brincing it up is deciding which recovery procedure to use.,
This section will help you make this chofce. Tt is divided
into two partss The Summary contains a table showing types
of crashes and their recovery procedureses The Discussion
evxolains the Logic behind the tabte? ¥t will tell you why a
particular recovery procedure is used in a certain set of
circumstanceses Once ycu determine which recovery procedure
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you needy ao to the section discussing 1t to learn how to use
ite

Sumaary

The table below shows when to use each of the System XXV's
five recovery procedurese The left column lists different
sftuations you might encounters the right column shows the
recovery procedure you should uses Note that you cannot
decide to use automatic recovery after the crash has
occurrede (Autcmatic recovery means that the system will try
to bring itselt up after a crash without waiting for an
operatore) Ffor automatic recovery to occure the system must
be set for 1t before the crashe

Sjtuation Recovery Procedure
Crash NOT DUE to power failure Dfsk Recovery

Huno system 4s forced to crash D¥sk Recovery

Any "normal® crash Disk Recovery

After CHECKDISK problems corrected Disk Recovery
Pecovery begins automatically Automatfc Pecovery
Crash DUE to power failure Tape Recovéry

Disk recovery fails Tape Recovery
Automatic recovery fails Tape Recovery

Tape recovery fails repeatedly Standalone Recovery

FIRSTy contact manager
or systems proaramamer

Fntire file system destroyed Disk Rebuild
FI12STy contact manager
or systems programmmer

Discussion

The System XXV has three standard recovery procedures: disk
recoveryy tape recoveryy and automatic recoverye. In addition
to thesey there are two more risky recovery proceduresse
standalone recovery and disk rebuilde which should not be
used without your manager*s approvale. This large number of
choices means that you have more flexibility in responding to
a crashys but it also means that you have more choices to
makes Before you can bring up a system that is downe you
must decide which recovery procedure to use. To make this
decisione you must consider: 1) how the system will respond
when 1t encounters an error while running?: 2) the
circumstances of the crashe what causecd {te and what effect
it hade.
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When & System XXV crashese the first thing ¥t does is check
four internal switchesy called "recovery switches™, Recovery
switches are four memory locations whose values tell the
system how to respond to a crashe Reccovery switches
explained in section 125 here it is enough to know that they
will tell the system tc do one of two things: stop and wait
for an operatore 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 doe watch the system,
until you know whether it s ocoing to come up automatically
or you need to begin a recovery procedures If you see a
system crash which you know is set for automatic recoveryy 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 crashess When this
happensey a2 system originally set to recover automatically
will simply sit there waitinge.

If a system does manage to begin an automatic recovery, you
have at first no decisions to make. If all coes welly the
system will come back up and you will not need to do
anything, Howevery automatic recovery does have two
pitfallsse Firsty the recovery may not be successful and the
system may hang or crash agains T1f you notice this
happeningy do not Let another automatic recovery begint the
procedure is hardly likely to succeed on a2 second trye.
Insteade halt the systemy ¥f necessaryes and bring it up
yourself with the backup recovery procedures tape recovery.
The second problem that can keep the system from ceming all
the way up 1s errors in the file systeme As the system comes
upe it uses a program called *"CHECKDISK™ to examine the disk
and make sure the files are OKe. If CHECKDISK discovers
problemsy the system will stop to wait for someone to correct
thems After correcting the errorse you will have to halt the
systeme and bring ¥t up with disk recoverye.

Ife 2fter a crashe a system does not try to come up
automatically but instead just sits there waitinge then you
must take over and begin some recovery procedures Your
choices at this point are disk recovery and tape recoveryeo
0f thesey disk recovery is more convenient and should be
tried firste simply because it is so easy to use. However,
disk recovery requires that the procedure ftself survive the
crash and that EDDT be available to begin ite Both of these
are part of the old monitore Crashes due to power failure
destroy the old monitor (and microcode? completely and thus
wipe them oute If you think the crash was the result of
power failure, do not use disk recovery: insteady try tape
recoverye

If you do decide to start with disk recovery and the system
succeeds in running CHECKDISKs this means ECDT and the
recovery procedure itself are OKe Even 1f CHECKDYISK
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discovers file problems and the system does not come uoe you
may again use disk recoveryy after correcting the problenms
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 crashe In these c¥rcumstances, {t
is a waste of time to try the procedure a second time.
Insteads halt the systemy if necessaryes and switch to tape
recoveryes

Tape recoveryy the last of the three "normal®™ recovery
procedurese is the backup proceduree In tape recovery the
system copies the information it needs from tape$ thuss
recovery does not depend on any part of the system being able
to functione Instead you enter all commands to the system
throuch the control panel. Howevery although tape recovery
is the most reliable of the recovery proceduresy ¥t ¥s also
the most time-consuming and inconveniente Do not try tane
recovery if you think disk recovery will worke.

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 faflure, or
if nothing happens when you try to read the monitor tapey
becin the procedure by reading 4n the microcode tape. 1If
recovery coes starty but the system never reaches the point
of running CHECKDISKe halt the systems if necessarys and try
the procedure overs again beginning by reading in the
microcode tapes 1fy after trying the recovery three times
from beginninge the system still does not run CHECKDISK,
something may be seriously wronge Notity a systems
programmer or ycur manager3 they may want to try standalone
recoverys Once CHECKDISK does rune even $f CHEICKITISK
discovers problems with the files systemy the new monitor is
in memory and this part of the recovery procedure has been 2a
successes In additione since EDDT and the disk recovery
procedure are part of the monitore they are again available,
I1f 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 problenm
with the file systemo CHECKDISKy the system jobse and so
forthe is causing the system to crash after the monitor is
read into memorys but before 1t can come up all the way and
return to normal uses In standalone recoverys after the
monitor is conied from tapes the system simply stoos where it
is and waitse A systems programmer can then examine the
monitore the file systemy and so forthe and try to determine
what is wronge #* standalone recovery is not hard to doe but
since the system comes up without checking how it is
operating or making sure the file system is goode areat harm
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may be done by mistake, Never undertake standalone recovery
without expert supervision.

The final type of recovery procedurey disk rebuilde shoutd be
used only after a systems programmer has determined that a
crash nas 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. Because
files can be replaced only with their most recent backupss
the most current versions of many files will te permanently
Loste The decision to do a disk rebuild can be mace only by
a manager cr a systems proarammeres and we hope the procedure
will never have to be usede.

S¢S Difficulty Bringing Up the System
If you cannot bring up the system or feel that something

mysterious is going one call Tymshare Maintenance or an 0AD
operatinc systems programmere.
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& DISK RECOVERY

€el 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 s quick and easys howevere it relies on part of the
monitor surviving the crashe This means it may not always worke
Do not try to use disk recovery more than ONCEe If your first
attempt at bringing up the system with. disk recovery fails
before CHECKDISK is rune you must halt the systemy if necessaryso
and then switch to tape recoverye If CHZCKDISK does runes then
the system*s new monitor is in place and this part of recovery
has been successfule Even 1f CHECKDISK finds problems with the
file system and you must halt the system after taking care of
theme you may acain use disk recovery to bring the system back
upe To correct problems found by CHECKJISK and to halt the
systemy see section 134 Related Procedureses

6e2 Summary

1) Check the FUGHLT number on the operator®s terminal and Llook
it up in the Llist of BUGHLTsS ¥n additione note which error
Lights are Lites Record all this information.

2) On the operator®s terminaley type "dskrld<ESC>q%.

3) The reoonse should be "reloading from disk®™., If you never
get this messages begin a tape recoverye.

4) Wwhen the system sayso "BOOT FROM DISK PACK # [CR FOR ANY]®,
type <CR>. The system will begin to copy the monitor a2nd
will record its progress 1in messagese.

S) When the operator®s terminal says ®"EDDT%y type "start<ESCi>g®.
After 2 short timey the system should report the size of the
memory and print several messages about BAT blockse 4

7) CHECKDISK will run and check the file system. 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 Listed and the system will announce "Ltugust not 4n
operation®™.

8§) 1f CHECKDISK runs successfullye the system will announce
"32ugust in operation®™ and ask for the date and timee Inter
these in the form DD=MON=YYJISPODHH:MM; follow with <CR>e The
system jobs will Log in automatically.

S) When the system prompts you with "2%4 the prompt for TXECe
Log in by typing "oper<SP>password<SP>XCR>"y where password

stands for your passworde.
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16) After the system prints various messages and prompts with
you anocther %"g%",4 type "enadCR>"™, The response will be a new

prompte "!%,
11) Type "refdSP>a<CR>",

6.3 Discussion

Wwhen the System XXV crashese the first thing it does is check
fts recovery switchese (For information on recovery switchese.
see section 124 Recovery Switcheses) TIf the recovery switches do
not tell the system to come up automaticallys the system simply
stops and waits for someone to tell it what to do nexte You now
need to step in and bring the system up by providing a new cooy
of the monitore In disk recoverys you do this by telling the
system to get a3 new copy ot the monitor from diske where 3t is
‘permanently storede Disk recovery thus saves you the
inconvenience of finding and loading the monitor tape and
switching all the switches on the control panel. Howevers it
wilt not always worke To start the copying procedurey you must
use part of the old monitor called "EDDT", EDDT escapes most
crashes without harm$ howevery crashes due to power taflure
always destroy EDDT and sometimes other crasheses for example,
those due to power surgeses will also damage ite If you suspect
that the crash was due to power failureys do not try to bring up
the system with disk recoverys use tape recovery insteade.

You begin disk recovery by typing "dskrld<fSC>g". "Dskrld"”
stands for "cdisk reload®™s it is the name of a location in the
system®*s memory. This lLocation is the beginning of the disk
recovery procedurey a program that copfes a new monitor from a
file stored on the diske When you type "dskrld<ESC>q"y you tell
EDDT to aqo to this procedure and begin running the program found
there. When the procedure beginse ft prints "reloading from
disk®s 7Tf this message never appearsy it means Z0ODT was wiped
out by the crash and you cannot reach the disk recovery
procedure, In this cases begin a tape recoverye.

If control 1is successfully transferred to the disk recovery
procedureys the procedure first moves itself to a specfal spot in
memorys beginning at lLocation 3000y and makes rocom for the new
monftor by clearing the rest of central memorys. 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

CSYSTEMODMONITOR «PACK=x319 where x stands for the c¢isk numper.
The moniter file on disk pack 0Oy for examples is named

MOCNITOR JPACK=031s To find out which disk it should check for
the new monitore the system will ask "8007T 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 filey §f it is
not theres Look on disk pack 1l¢ and finally check disk pack 2.
To tell the system to check only a particular disk packse instead
cf answering the juestion with <CR>e give .the number of the
packe If the system cannot find a good monitor filee it will
print out "FAILED TG READ RESIDENT MONITOR™., Since disk
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recovery cannct work without reading the resident monitor fron
disky you will have to halt the system with Method 3 4in section
13,5 and then use tape recovery to bring the system upe

If the system does find a usable copy of the monitor filee 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 messagess Since you still don®t really
know 1f this procedure escaped the crash without harme it is
wise to keep an eye on these messages.. 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 upe halt ¥t with Method E documented in
sect ion 13.5 of "Related Procedures®™ and bring ¥t up with tape
recovery. If the system crashes againey begin a tape recovery.

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

This procedure starts up the rest of the recovery procedure and
copfes the swappable monitor from the second part of the monitor

file.

As the system cooies the new monitore 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 = 1l¢ DCHKSK = 0¢ RELDSY = 19 and COMPSW = 1a This tetlls
the system that after crashina it should stop and wait for
instructions on what to do next. Once the system {s ups you may
change these default switech settines with the procedure
documented in section 124 PRecovery Switchess That sectifon also
explatns reccvery switches in generale.

fnce the system®*s new monitor is in places the remainder of disk
recovery is exactly the same as tape recoverye Thuse the

following explanation is identical to the last part of the

Discussion in the section on tape recoverye. This explanation is
incltuded here for your convenience$ if ycu are already familiar j
with tape recoveryey you do not need to read furthere. é

Now that 4t has its new monitore the system turns its attention

to the memory and file systemo. It first reports on the size of

the memory and tells you about the BAT blockse "BAT® stands for

"pPad Address Table®, BAT blocks contain tables that are used to

keep track of what parts cf the disk are bad and thus should not

be useds Once it is determined what parts of the disk are bad

and should not be used for storagee the system runs a program

catled "CHECKDISK"™e CHECKDISKe as the nazme dindicateses 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 CHICKDISK discovers ;
errors in the file systems §t Llists the bad fileses anc the ;
system stops and waits for you to correct theme In this cases ‘
the system will not be able to come upi 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 jt detectsys see section 13.2¢ Correcting Problems Found
by CHECKCISK.

If CHECKDISK finds no serious file problemsy it reports on disk
useey and thene once it s finishede the system will announces
*pugust in operation®. At this pointe the system {is completely
ready to come up and open itself to users. It needs only two
more things tfrom youe the date and time. When the system
directs you to enter the current date and timse type two numbers
for the days a2 dashe the Tirst three Letters of the monthe a
dashe and then two numbers for the year. Follow these with a
space and then give the timees on a 24 hour basiss as two numbers
for the houre a colone and then two numbers for the minutess: be
sure to cgive the correct timee Follow all this with a2 carriage
returne For examples you would enter the date March 2, 1981,
and the time S:04 pme as "09-mar=81<SP>17:04<CR>", If you enter
the wrong date and times finish the recovery procedure and then
correct your mistake as documented in section 13.6¢ Changing the
NDate and Time.

After you have entered the date and time the system is
officially upe The system jobs will now log in automatically
and you Wwill be prompted with "3", the prompt for EXECe This fis
an fnvitation to Log ine Log iIn as an operator by typina
®"oper<SP>password<SP>CCR>", that 1s: "oper®™ (for operator), a
spacee your passworde a Spacee and then a carriaze returne 1In
the interests of secrecyes your password will not printe After
you have logged ins the system will print various messaaes and
another "a", Type "enad<Cr>", This stancs for "enable" and
tells the system to allow you to perform operations denied the
normal usere Once you have "enabled"y or identified yourself to
the system as a person with special powerss the system will
change its prompt to "!'", Now refuse automatic Logout by tyoing
srefdSP>a<CR>*, AUGUST normally logs out users who leave their
terminals idlee.

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

If nothing happens when you type "dskrld<ESC>g%, this means
the disk recovery procedure cannot be usede Tnsteads use the
tape recovery procedure,

The system cannot find a monitor file

If the system cannot find the monitor filees 1t will tell you
"FAILED TO READ RESIDENMT MONITOR". 1If you have told the
system to look on 2 specific disk for the monitore halt the
system (with Method B of section 13.5)s try another disk
recovery and tell the system to Look on a different disk for
the monitore Ife after checking them all (either by typing a
<CR> or individually giving the number of 2ach disk)es you
discover that none of the disks have a good copy of the
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monitor files you cannot use disk recovery. Halt the system,
it necessaryes and bring 4§t 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
®August in operation®™ or "August not in operation®™s recovery
will not be successfule Bring up the system with the tape

recovery procedure.
~"HECKDISK discovers problems with the file system

If CHECKXDISK finds anything wrong with the file systemo¢ the
System XXV will stop and wait for you to correct the
problemse It cannot come up while something is wrong with
the file system: the risk of destroyinag files is too great.
For directjons on how to correct any problems CHECKDISK
findss see section 13.2¢ Correcting Problems Found by

CHECKDISK.
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7 AUTOMATIC RECOVERY

71 Introduction

How a System XXV responds to a crash is determined by its
recovery switches. Recovery switches are explained in section
129 Recovery Switchese TIf they are set for automatic recovery
REFORE a crashe thene after one occursy the system should
immediately try to bring itselft up with the procedure documented
here. This is convenienty since you do nct have to start a
recovery procedure every time the system crashes. Howeversy do
not assume that systems set for automatic recovery will never
need your helpes If the crash was due to power faflure or it
damaged memorye 2utomatic recovery wiltl never begins the system
will simply sit there and you will have to begin a tare
recoverys. If the recovery procedure was somehow damaged in the
crashy the system may start to bring ftself uo and then hang or
crash againe In this case tooe you must step ¥ns halt the
systemy if necessaryy and use tape recovery. Even {if automatic
recovery begins and gets as far as runninag CHECKDISKe success 1s
not cuaranteede If CHECKLDISK detects problems in the file
systeme automatic recovery can proceed no further, After
correcting the file problems and halting the system (both
documented in section 13+ Related Procedures)y you will have to
use disk recovery to pring the system up.

Te2 Summary

If a System XXV set for automatic recovery comes up
successfullyy you do not need to do anything until you tog In as
an operator. If recovery never startsy if it fails before
CHECKDISK reports on the file systems or i1f CHECKDISK discovers
bad filesy see "Crrors and Recoveries® in this section for
instructions.

1) The system will begin to bring 1tself up$ various messages
will recora 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 availables If bad files are discovereds they
will be Listed and the system will announce ®"August not in
operation®™,

3) If CHECKDISK runs successfullys the system will announce
"rucust ¥n operation®s The system ¥s now upe The system
jobs will log in automaticallye.

4) Yhen the system prompts you with ®"a®, the prompt for TYECs
Log in by typing “oper<SP>password<SP><{CR>"¢ where password
stands for your passwordes
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S) After system prints various messaces and prompts with you
another "g"y type "enad<CR>", The response will be a new
prompte "!°"%,

6) Typre "ref<SP>a<CR>",
Discussion

When a System XXV crashessy the first thing it does %s check 1its
recovery switcheses the switches which tell ¥t what 4t should do
nexts Recovery switches and their various settings are
explained in section 124 Reccvery Switches. One setting of the
recovery suitches will tell the system to come up automatically.
Ife after a crashe the system discovers that the switches are
set In this waye it will immediately start to bring ftself nack
up without waiting for an operatore.

There ares howevers several problems that can stop systems from
coming un automaticallys First of alle the system may never
find out that it was supposed to do this. In crashes due to
power failure and those that damage memorys the recovery switch
settings may be tost or never checkede Consequentlys a system
you think 1s set to come up automatically witl nocte Instead, it
will wait for you to begin a recovery procedures just as it
normally does after a crashe Keep an eye on all systems set for
automatic recoverys if you see a system that appears to be dowun
and not trying to come upe you will have to use the tape
recovery procedure to bring it upe Do not try to use the disk
recovery procedures it too will be lost along with the recovery
switchese.

1f the system does remember its recovery switch settings and try
to come up automaticallys 1t usually begins by copying the
current contents of central wemory into two filese The first

512 pages of memory are stored ¥n a file called

CSYSTEM>CORDMP.LOKW and the second 512 pages are stored in a file
called <SYSTTM>CORDMPeHGHe These files are used by systems
programmers to find out what was in central memory right after
the crashe I1f you do not want the system to bother with this
copyings you may set the recovery switches so that it will not
be done.s See section 129 Recovery Switches,

Cnce the contents of core have been safely stored in the CORDMP
filesy the system next needs a new copy of the monitore The
system copies the monitor from disk with a procedure very much
Like the disk recovery procedure. The procedure prints messaoes
to help you follow its progresse It is a very ogood idea to read
these messages and make sure recovery is progressing
successfulty. Ffven atftter the recovery procedure startse thinas
can still go wronge If the procedure was damaged by the crashe
the system may hang as it comes up or may try to .come upe fail,
and crash againe After crashingy the system would once more
check the recovery switchess discover it should come up
automaticallye. take another core dumpe and try to come up. As
it tried to come upe the system would encounter the same problem
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and crash again. The system could thus get caught in a loop of
crashinge trying to come upe and crashinc againe If you notice
a system set for automaetic recovery that appears to be hung or
having some kind of troubles watch it for a whiles If it never
gets to the point of runnine CHECKDISKy halt the system with
Method B of section 13.5¢ Halting the Systeme Then switch to
tape recovery.

If all goes well with the automatic recovery procedurey it will
announce "reloading from disk"e move ftself tc 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 ¥t 1is 1is
permanently stored on the diske After the resfdent monitor is
ready the system starts up and transfers control to the Start
procedure. This very much lL¥ke the procedure you get when you
give the Start command in the disk recovery procedures The
Start procedure starts up the rest of the reocvery procedure and
copies the swappable monitor from the s2cond part of the MONITOR
file.

Mow that 4t has its new monitory the system turns §ts attention
to the memory and file systemse It first reports on the size of
the memory and tells 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 usede Once it is determined what parts of the disk are bad
and should not be used for storages the system runs a progran
calted "CHECKDISK®", CHECKDISKy as the name indicatess 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 If CHICKXDISK discovers
errors in the file systemy ¥t Lists the bad filess and the
system stops and waits for you to correct theme Thuse if
CHECKDISK discovers probtemsy the system cannot come all the way
up automatically. 1Insteady the system will announces "August
not in operation® you must take over and fix the file problems
CHECKDISK has founde For iInstructions on how to do soes see
section 13.24 Correcting Trrors Found by CHICKDISK.

If CHECKDISK finds nothing wrong with the file systemes it
reports on disk uses and thens once it 1s finishedy the system
will announce,y "aAugust 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 unitike the other
recovery proceduresy the system®s internal clock continues to
rune To learn the correct times the system simply uses it
instead of asking youe In addition to using the system®s clock
to find the timey the end of the automatic recovery procedure
ditfers in another way from disk and tape recovery. During
automatic recoverys the system saves the oricinal recovery
switches settings. When recovery {s overs 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



17 Automatic Recovery Page 25

automatic? next time the system crashes it will again try to
bring jtself 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 will be
prompted with *g®, the herald for €XECe This is an fnvitation
to Log ine Log in as an operator by tyoing
"oper<SP>password<SP><{CR>%*y that is: "oper™ (for operator), a
spaces yYour passwordy a spacey and then a carriage return. 1In
the interests of secrecys your password will not print. After
you have Logged ine the system will print various messages and
another "3"., Type "enadCP>®", This stands for "enable® and
tells the system to atlow you to perform operations denied the
normal usere Once you have "enabled®™y or jidentified yourself to
the system as a person with special powersy the system witl
change its prompt to "' Now refuse automatic logout by tyoing
"refdSP>a<CR>", AUGUST normally Logs out users who leave their
terminals idle.

7«4 Errors and Pecoveries
The System never begins to bring {ftself up

If a system that is supposed to be set for automatic recovery
never announces "reloading from disk®™ to show It has begunys
bring the system up with tape recovery.

Frrors 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
®suaust in operation™ or "tugust not in operation", recovery
will not be successfules Bring up the system with the tape
recovery procedures.

CHECKDISK discovers problems with the file system

If CHECKDISK finds anything wrong with the file systemsy the
System XXV will come up automaticallys the risk of destroying
files is too great. Insteads it will stop and wait for you
to correct the problemse For directions on how to correct
any problems CTHECKDISK findse see section 13.2¢ Correcting
Problems Found by CHECKDISK.
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3 TAPE RECOVERY

8e1 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 1s normally a
straightforward and not particularly difficult procedures but it
can grow rather complicatedy particularly $f the crash has
somehow damaaed the file system or wreakec other havoce If you
encounter problems while bringing the system upe check section
Re¢4¢ Errors and Recoveries =~ you may find the solution to your
problem there. 1f your problem is not covered in Trrors anid
Recoveriesy try the whole procedure overe. starting from steo 3,
I1f this does not worke something may be seriously wronge Notify
your manager? he or she may want to try Standalone Recovery orys
as a Last resorty Disk Retuilde

8e2 Summary

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

2) 1f the power has gone cffy you must reload the microcode as
documented in steps 3 through 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.

£) Put address switch 32 on (up)e

6) Put MICRO PROCEZSSOR STOP one

7Y Put MICRO PROCESSOR MIPC one.

8) Put MICRO PROCESSOR CLR momentarily on.

9) Put MICRO PROCESSOR COMNT momentarily one

10) Put MICRO PROCESSOR MIPC offe.

11) Put MICRO PROCESSCR STOP off.

12) Put MICRO PROCESSOR CONT momentarily one The tape should

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

14) Put altl ewitches 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 PROCESSCR CONT momentarily one

20) FPut MICRO PROCESSOR MIPC off. |

21) Put MICRO PROCESSOR STOP off.

22) »omentarily 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) “omentarily put CONSOLE START on twice.

2€¢) ¥hen the operator*s terminal says "ENDT"y type
"start<EsC>g®"., The monftor tape should spin.

27) Remove the monitor tape from the tape drive.
.

28) tfter the system reports the size of the memorys put MI PAR
TRR STOP and MEM PAR ERR STOP one The system will print
several messaces about BAT blockse.

29) CHECKDISK will run and check the file system. If §t finds
no major errorsse it will report the number of disk pages used
and the number avajlables Tf bad files are discoveredy they
will be Listed and the system will announce “August not ¥n
operation”.

30) Tf CHECKDISK runs successfullye the system will announce
"Zuqust in operation” and ask for the date and timee Enter
these in the form DD=MON~YY<CSPDHH:MM; follow with <CR>. The
system jobs will log in automaticallye.

31) ¥hen the system orompts you with "a®s the prompt for EXEC,
Log in by typing "oper<SP>password<(SP><CR>", where password
stands for your password, '
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32) pfter system prints various messages and orompts with you
another "%, type "enad<CR>", The response will be a new
prompte %in, :

33) Type "refdSP>a<dCR>",

Ciscussion

Although you can bring System XXV up a2fter most crashes simoly
by providing it with a new monitors this ¥s not always true.
Some crashesy especially those due to power failurey wipe out
not only the monitore but also the microcodes Since the
microcode s the information the microprocessor uses to
translate the monitor instruction into something it can
understandy when this happens you must begin recovery by reading
in a3 tape containing the microcodes Only after the mocrocode 1is
available can the system correctly read the monitor tapee.

€ince a system that does not have access to microcode or any
part of the monitor cannot understand any instructions given on
the operatorts terminale to reloaa the microcode you must give
the system instructions from the control panel. Mount the
microcode tapre on the tape drive and put address switch 32 on by
pushing the switch upe Alsose find the row of switches Labeled
"MICRO"™ and put the MICRO PROCESSOR STOP and MICRO PROCESSOR
MIPC on. You then briefly put on MICRO PROCESSOR CLR followed
by then MICR?” PROCESSOR CONTe. This process tells the
microprocessor that the address specified through the address
switches is where it should tLook for instructions on what to do
nexts, The address you specify by putting on address switch 32
is address 10 octale This is the bezinning of a2 tape-reading
routine which is permanently stored in the memory of the
microprocessor, You now want to tell the microorocessor to
execute this routine and read the tape contatning the microcode,
You do this by putting off MICRO PROCESSCR MIPC and MICRC
FROCESSOR STNP and puttinc on MICRO PRCCESSOR CONT.

Nfnce the system has read the tape containing the microcodes it
has all the information necessary to read the first part of the
monitor tapes which contadns the resident monitor. The
procedure for readina this tape s 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 MICRO PROCESSOR ST2P and MICRC PROCESSOR MIPCe and finallye
acain momentarily put on MICRO PROCESSOR CLR and MICRO PRIJICESSOR
CONTe This tells the system it should begin executing the
instructions at address 5000 octale the address soeciffied with
address switches 24 and 26. Address 5000 s the heginning of
instructions for reading the monitor. To execute these
instructionses put MICRO PROCESSOR MIPC and MICRO PROCESSOR STOP
off and asain momentarily put on MICRO PRCCESSOR CONT. The
microprocessor will read into memory the first part of the
monitor tape: this contains the resident monttore.
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Once the resident monitor is in memorys you want to start it
runninae. ¥hen you put on address switches 29 and 30 and then
hit CONSOLE START twicey you tell the system to ao to location
140 and start runninc the procedure 4t tinds therees The
procedure beginning at this location brings the system alive and
starts up the resijdent monitore Because FDDT 1s part of the
resident monitors the system can now ¢o into tDDT and will print
"EDDT™ on the operator?®s terminal to notify youe Since EDDT can
understand typed commandse you can start up the rest of the
recovery procedure by tyning ®"start<esc>g® on the operator®s
terminale The system will begin running and read in the
swappable monitore the second part of the monitor tapee.

Yhen the system copies the new monitors the old settings of the
recovery switches are changed to the default switch settings
that are part of the new monitor. These default settinags are:
DRUGSW = 14 PCHKSW = 0¢ RELDSW = 14 and CD™PSW = 1, This tells
the system that after crashing 4t should stop and wait for
instructions cn what to do nexte Once the system is upe YoOou may
change these detault switch settings with the procedure
documented in section 12¢ Recovery Switchese 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 systeme It first checks how much memory
s physically available and reports on the size of the memory.
Puttino on MY PBR FRR STOP and MEM PAR FERR STOP tells the system
to stop it a parity error ¥s 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 1s determined
what parts of the disk are bad and should not be used for
storages the system runs a3 program called “CHECKDISK®.
CHECKDISKs as the name indicatessy 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. If CHECKDISK discovers errors in the file
systeme It Llists the bad filesy and the system stcps and waits
for you to correct theme In this caseys the system will not be
able to come up. Insteady after CHECKDISK runsey the system will
announces "August not in operation®. For more information on
CHECKDTISK and instructions for correcting the errors it detects,
see section 13,24 Correcting Problems Found by CHECKDISK.

If CHECKDISK finds no serious file problemsy it reports on disk
usey and thens once it is finisheds the system will announces
®"August ¥n operation®™e At this pointe the system ¥s completely
ready to come up and open itself to users. Tt needs only two
more things trom yous the date and time. When the system
directs you to enter the current date and timse type two numbers
for the daye a dashey the first three Letters of the monthe a
dashe and then two numbers for the yeare Follow these with a
space and then give the times on 2 24 hour basise as two numbers
for the houre a colone and then two numbers for the minutes$ bpe
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sure to give the correct time. Follow allt this with a carrfage
returne For examples you would enter the date March S, 1981,
and the time S:04 pme as "09-mar=-81<SP>17:04<CR>"s If you enter
the wrong date and timeys finish the recovery procedure and then
correct your mistake as documented in section 13.6¢ Changing the

Nate and Timee.

After you have entered the date and time the system 1is
officially upe The system jobs will now lLog in automatically
and you will be prompted with "2a%s the. orompt for EXECe This is
an invitation to lLog ine Log in as an operator by typing
®operdSPO>password<{SP>C{CR>"y that ¥s: "oper® (for operator)s a
spacees your passworde a spacey and then a carriage return. 1In
the interests of secrecye your password will not printe After
you have lLlogged iny the system will pr¥fnt various messages and
another "gv, Type "enadCP>", This stands for "enable" and
tells the system to altow you to perform coperations denied the
normal useres Once you have %enabled®y or identified yourself to
the system as a person with special powerss the system will
change its prompt to "!", Now refuse automatic logout by typing
"refcSP>a<CR>"e AUGUST normally Llogs out users who leave their
terminals idles

844 Errors and Recoveries
Usine an old monitor tape

You may sometimes have to perform a tape recovery with an old
monitor tapes for examples when you do not have a copy of the
current monitor or the current tame is bad. When this
happense 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 cory 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) Wwhen the system types ®"EDDT™ on the operator?®s
terminaly type "dskrld<ESC>ag" to start a disk recovery,

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

Problems reading the microcode tape

¥ you cannot read the microcode tapes there is a hardware
problemes Call Tymshare Maintenancee.
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Problems reading the monitor tape

1f you cannot read the monitor tapes the microcode may have
been destroyed, Start the recovery procedure over and begin
at step 3 by lLoading the microcodes, 1If you do not succeed,

call Tymshare Maintenance.

The interrupt message

If you get a messages "Interrupt at. nnne"es where nnn 1s somne
numbers try readinc both tepes againe If you are
unsuccessfuly call Tymshare Maintenance.

CHECKDISK 4s never run

It 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"e recovery
will not be successful, Halt the systemye ¥f necessarye. 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

I¥ CHECKDISK finds anything wrong with the file systems the
System XXV will stop and wait for you to correct the
problemss It cannot come up while something is wrong with
the file system$ the risk of destroyina tiles is too great.
For directions on how to correct any problems CHECKDISK
findse see section 13.2¢ Correcting Problems Found by

CHECKDISK.
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9 STANDALONE RECOVERY

9.1 Introduction

Brinocing the system up with the standalone recovery procedure {s
useful when some érror in the diske CHECKDISKy or the systenm
jobs is causing the system to crash before 1t can come all the
Way upe During a standalone recoveryy the system does not run
CHECKDISK and the other checking programs that are part of the
three "normal™ recovery procedureses Insteade the system comes
up without checking itself andy after it is upe 1s shut to
normal userss only the person at the operator®s terminal is
allowed ine Standalone recovery s riskye 0o not bring the
system up with this procedure unless specifically fnstructed to
do0 S0

Q2 Surmary

1) Check the BUGHLT number on the operator®s terminal and look
it up in the Llist of BUGHLTs: in additions note which error
Ltights are Lit. Record all this informatione.

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

3) Wwhen the operator®*s terminal says "EDDT"y type "dbugsw/™e
The system will print either 0 (2zero) or 1.

4) Type "2<LCPR>",
5) Type "start<ESC>o"™. The monitor tape should spin.

€) The system will request the date and time., Enter these as
DD=MON-YY<SSP>HHIMM and follow with <CR>,

7)Y You will automatically be lLogged in as "system™, but not
enableds.

9¢3 Discussion

To use standalone recovery procedures you begin by following the
tape recovery procedures Rut after the system reads the first
part of the monitor tape and tells you ¥t is in £DDTe you do NIT
type *start<esc>q®"e to start the system running and read in the
rest of the tape. Insteade you work in EDDT an interactive
Language for debucgings EDDT is part of the resiaent monitor
and is used to patch and otherwise manipulate it. Because it
can change the monitore ECDT 95 a very powerful tool: use it
with caree
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tnce the system tells you that you are in EDDTe do not wait to
be promptede EODDT has no prompts as you use ity it simply waits
for you to type something and then reactse. When you see that
are in EDDTey immediately type "dbugsw/"e This command has two
partse The first partes "dbugsw®,y ¥s the name of an addresse.

The "/" means "print®™. Thuse "dbugsw’/" instructs the system to
print what it finds at the location DRUGSKe This location
contains one of the system®s recovery switchesy the debuaging
switche The number at this address tells the system what it
should do when §t encounters a fatal errore A zero (0) at
DEUGSW means the system should respond to errors by crashinge A
1 means the system should take breakpointss that ¥se¢ when a
fatal error occurs the system should not crash but should stop
where it ise preserve the context of the errors and orint out a
RUGHLT addresses TYThis address 1is 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 turther explained in section 124 Recovery Switches,

After you print the current contents of D3UGSWe type "2<CR>.
This tells the system to enter 2 at this location. “hen DBUGSWY
is 29 it instructs the system to skip running CHEZCKJISK and the
system jobse 2nd to come up "standalone®, When a system comes
up standaloney it accepts input only from the operator?®s
terminal: it does not allow any ordinary users to Log ine.

fnce you have made sure the system will come up isolated from
the outside worlde you start it by typitng "start<ESC>g™e. The
system will read the second part of the monitor tapes the part
containing swappable monitores and ask you for the date and time.
After you have entered these (as DD~-MON=YYJLSPO>HHIMMLCR>)y the
system witl come up and automatically Ltog you in as "system®,
This automatic logcin keeps the system from going through the
complicated Login procedures When you are Logged in as
®system®y you have the same powers as §f you had lLogged in as
*operator®™; remember to enable ¥f you want to do anything
requiring spectal powers.
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10 DISK REZBUILD STRATEGY OR TOTAL CATASTROPHE

163 Introduction

Occasionallyes a particularly deadly system crash destroys the
file systeme If you suspect this has hapoenede immediately
notify your manacer ande it possfblee an CAD operatina systems
programmers do not attempt to do mores

When the file system is destroyeds ynu must use the various
dumps made each week to rebuild the disk and restore the files
as completely as possible to their pre-crash statee This must
be finished before the system needs anything from the diske.
febuflding the disk is a fairly simple procedures but the Lloss
of users® files and the passibility that they may be damaged or
fncompletely restored is so serious that you should NEVER
undertake a disk rebuild without specific instructions and
assfstance of a managcer or an operating systems programmer.

10.2 Summary

WARNING: Never attempt this without specific instructions from
a manager or an operating systems programmer,

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

2) Follow the tape recovery procedure from steps 13 through 25.
I1f there has been a power tailuree do steps 1 through 25.

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

4) Type ™2<LCRO>"%,
S5) Type "syslod<ESC>g”.

6) The system will aske "Do you really want to clobber the disk
by reinitializingo?%.

7) Type "y<CP>", This stands for "yes™. Do not type more than
Ye

B) The system will saye¢ "OKy You asked for fteee"

9) The system will reinitialdize all the files and then reporte
"No EXEC".

10) Load the NLUSER tape on the tape drives
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11) Type "L"™y for "load®. When the system asksqo "Load from
magtape MTAMN:®", type "mtaf:<CR>"™ ("0" here is zero) and
contirm with another <CR>,

12) Wwhen the system asksy ®"File Number?®, type ®0<CR>",

13 The system will now read the DLUSER fil=2e the first part of
DLUSER tapnee.

14) When it has finishedy the system will prompt you with a
period (e)e the prompt for MINI=-EXECe At the periode type

NS,

15) The system will printe ®*Interrupt at nnn®y where nnn is some
number s followed by a period.

16) To read the second file in the tapey the DUMPER files type
“{®*y for "load®", +hen the system asksoy "Load from magtape
MTAN:", type "mtal0:<CR>"y and confirm with another <CR>,

17) When the system asksyo "File Number?®, type ®1<CR>".

18) The system will now read the DUMPER file.

19) When the ;ystem prompts you with a periods type "se ",

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

21) DUMPER will now ask a series of questionse preceding each of
them with instructionse.

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

- 23) For the second questiony "D0 YOU WISH T8 SUPERSEDE OLDER
VERSIONMNS ALWAYS?®", type ®*n%®y for "no".

243 When PUMPER askssy "SPECIFIC USERS?"y type "n".,
25) when it asksy "INTO SAME DIRECTORIES?"y type "y".

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

27) DUMPER will now read the tape$ when it is finishedy it will
printe "MOUNT NEXT TAPE e IF ANYe TYPE Ce WHEWN READYe Ne IF
N0 MORT®, Mount the next tape and type "c".
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22) DUMPER wiltl again ask for the mac tape unit numbers type
np=,

29) Continue mountine and Loading Full Dump Tapess typing ™c®" to
continue and then afving 0 (zero) for mag tape unit numbers
until atl the tapes have been reade.

30) When you have finished loading the Full Dump Tapeso begin
loading the Incremental Dump Tapeso. %e sure that you load
the Incremental Dump Tapes in chronological orderes beginning
with the one made right after the Full Dump and ending with
the most recente.

31) after the system has read the last Incremental Dump Tapes
when DUMPEZR sayse "MOUNT NEXT TAPEs IF ANYe TYPE Co WHEN

READYs No 1IF NO MORE", type "n".

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

33) The files have now beeh restored as completely as possiblees
Halt the systeme and begin a disk recovery. (70 halt the
system use Method A of section 13¢5¢ Halting the Systenm,)

10.3 Discussion.

2 disk rebuild §s necessary when a crash destroys the files.
Since a system that has lost its files cannot be expected to run
CHECKDISK or the system jobs successfully == these are stored on
the disk and everything on the disk has been lost == the system
must be brouaght upo in such a way that it does not need anything
from its filess in facte it does not even realize they are lost,
This means the system must be brought up standalones since in a
standalone recovery the system skips running the system jobss
does not check the file system with CHECKDISK s and does not
open ftself for normal use,

fut bringing up the system for a disk rebuild ¥s not a
completely ™normal®™ exanple of bringing the system up
standalones After you have set DRUGSW to 2 (to make the system
come up without checking itself and closed to users)e you do not
then type "start<gsSC>g®™ to start the system running. Instead
you type "syslod<ESC>g™. This stands for ®"system load". It
tells the system to begin running 2 program that wipes out all
existing files and then allows you rebuitd the entire file
system with files cooied from tapeo.

When you give the Systod commands the system will asks "Do you
realty want to clobber the file system?®, When you respond "y",
for "yes®, it will printe "0OKe you asked for iteee"™ and
reinitialize all the files. When the files have been
reinitialized, the system will state: ®no £XIC"™. EXEC
disappears because it was stored on the diske After informing
you of EXEC*s disappearancey the system will prompt you with a
period (+}¢ the prompt for MINI=EXECe MINI=-EXEC 4s a group of
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basic commands that are loaded with the monftore MINI=EXEC has
two important features: Firste MINI-EXEC recognizes commands by
their first Letteres so You type ®™L"™ for "lLoad"y "s" for ®"start®,
and so on3 and seconds in MINI-EXEC you must end z2LL simple
commands that do not ask you for further information with a
perfiod for confirmatione.

NOTE: Recause MINI=-EXEC recoanizes commands by their first
Letters 1f you make a mistake 1in giving a simple commande type a
few more random characters before you contfirm with a periode.

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

Cnce you are in MINI=-EXECe you can begin the procedure for
rebuildinc the disk from backup tapes. Mount the DLUSER tape on
tape drive zeros and type "L"y for "load"™. Vhen the system asks
yous ®Load from magtape MTAN:", {identify your drive as *"mtal:"
and confirm by typing “"<CR>CCR>™. The system will now ask which
file on the tape it should read by printing: "File Number?",
The number of the DLUSER fileys which should be printed on the
tape casince is zero (0)e Enter this and follow ¥t with a
carriage return.

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

Wwhen the system has rebuilt the directoriesy it will print an
interrupt message. This means it 4s ready to read another file.
You now want to Load the file containtng the DUMPER orogrames To
do this againe type "L"™y and then agatne when askede "Load from
magtape “TANI®",y identify your drive as "mtal:" and confirm by
typing "<CR>CCR>", Nextes you will be asked for the file number,
The file number for the DUMPER file §s one (133 this also should
be printed on the tape casing. £Enter 1 and follow it with a
confirming <¢CR>s The NUMPER file contains a program able to
read files from tape and restore them to the correct
directoriese ©Once you have loaded DUMPER and typed "s." to
start ite the DUMPER orooram will start runninge 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 doe DUMPER will ask you @ serjes of
questionse Each question is preceded by an explanation of how
you should answer it. These explanations are designed for
people using DUMPER for routine maintenance of the file system,
No not be alarmed tf the answers you are instructed to give here
do not agree with what the system tells you to do. Cisk rebuild
4s not a2 normel situation.

The first thing DUMPER will want to know is what you plan to doe
To find oute NUMPER will ask: "DUMPes LOADe CHECKe OR SINGLE?",
Since you want to load files from tape back into the disk type
sL%y for "load®. Then mount the first Full Dump Tape on the
tape drives Full Dump Tapes are tapes made at regular
intervalsy usually uweeklyes that contain a record of the entire
contents of the diske The first Full Dump Tape contains all the
information the system needs to run. As you mount this and the
following tapes on the tape drives make sure they do not have
write ringse

DNUMPER now will try to find out what to do with the information
on the tapee It will first ask "DO YOU WANT TO SUPERSEDE OLDER
VERSIONS ALWAYS?", Answer uwith a "n%y for ®"no", This makes
sure that DCUMPER will put the files from tape and the files
already on the disk in the correct order and pay attention to
version numbers, DUMPER will then ask ®SPECIFIC USERS?",
PUMPER asks this because it normally restores the files of
single users whose directories are somehow lLost or mutilated.
Since you want to restore the all the files of every usery type
"n"y for "no": ande when DUMPER wants to know: "INTDO SAME
DIRECTORIES?", type "y™, DUMPER®*s final request will be: "TyYPE
MLG TAPE UNIT NUMRER®™, After you type ®(0%, DUMPER will copy the
files from the currently mounted tape into their directories.
When it has finisheds it will print: "MOUNT NEXT TAPEs IF ANY?
TYPE C WHEN READYe No IF NO MORE®™, Load the next full dump
tapes making sure it does not have a write rings and type "c",
for "continue®., When the mag tape unit number 1is requesteds
answer with *"0", This new tape will then be reads and DUMPER
will again ask if you want to go one. Continue Lloading the Full
Dump Tapes until all have been reade.

vhen you have finished toading the Full Dump Tapess ¥t s time
to Load the Incremental Dump Tapeses Incremental Cump Tapes are
tapes made every night that contain only files altered during
the preceding daye. As you enter the Incremental Dump Taoese you
progressively update the files entered trom the Full Dump Tapese.
Enter the Incremental Dump Tapes in chronological order,
beg¥nnino with the tane made riaht after the full dumpe 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 finale 1e€e
the most recente Incremental Dump Tapee you will have restored
the tiles as well as they can be restored. At this point,
answer "n"y for noe to DUMPER'*s question about any further
tapese DUMPER then will haltey and the system wilt print an
interrupt message followed by a periode the prompt for
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MINI=-FEXEC. Now halt the system (with Method & of section 13.5»
Halting the System) and bring it up with a disk recoverye.

10.4 Frrors and Recoveries
Tnability to read the DLUSER tape

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

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

Since the PLUSER tape contains a copy of DUMPERP . once you
have read this tapey DUMPER fs stored on the diske If you
then cannot read the second tapes that ise the first Full
Dump Tapees type <CTRL=PD, (You may have to do this several
timese) You will get a periodse the prompt for MINI=EXZCe
after you have the periodes 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<CP>" at the EXEC "a%, Once DUMPER 4s runninge start
from step 20 in the procedure documented above. If 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 RECCVERY FROM MEMORY PARITY ERRORS

11.1 Introduction .

System XXVs run on odd parity. This means that for every word
of memory, the sum of the bits turned on plus the parity bit
must be odds The system checks the parity whenever §t uses
stored information. TIf it finds a word with even parityes a
parity error occurse If the system discovers a parity errore it
first tries to correct the error itself, If the error cannot be
correctedy then the system automatically scans coree prints an
error message lListing the locations and contents ot the
offending addressese and stops with 2 BUGHLTe Tymshare
Yaintenance must be called for all System XXV parity errorse as
they indicate that the memory hardware may be bad.

11.2 Summary

Calt Tymshare Maintenance for all parity errorse,
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12 RECONOVERY SWITCHES

12.1 Introduction

The System XXV has four "recovery suwitches" that tell 1t how to
respond to system errors and what to do when it crashese. These
switches are actually four lLocations in the system®s central
memorys each controlling a particular aspect of the systeme®s
responsees =-very location or switch can have at lLeast two
different values, Changing the values changes what the system
Wwill do in the particular situation that the switch controlse.
For examples the switch controlling what the system does when 1t
encounters a RUGCHKy a less serious error than a RUGHLTe can be
set to 0 (zero) or 1 (one)e When the switch has the value 0,
the system fgnores BUGCHKSy when it 4s set to 19 the system
crashes when it encounters a RUGCHKe Thuse to make the system
run as you wishe you simply set each switch to the aporopriate
value, The rest of this section will help you discover what
this value may be and teach you how to set ¥t, The first parte
*"Switches and Their Settings®y discusses each of the four
switches and what they controls and describes the effects of
thetir different settingss The second parte "How to Change
Switch Settings®, explains how to set a switch to have the value
you want,

12,2 Switches and Their Settings
The System XXV*s four recovery switches are:?
ORUGSWs which controls resonse to a BUGHLT
DCHKSWs which controls the response to BUGCHK

COMPSWe 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 a BUGCHK,s a
relatively minor type of errore The system then immediately
does as this switch instructs 1t3 no other switches are Looked
at. UWhen the system encounters a BUGHLT, a fatal errore it
checks DBUGSW. DBUGSW may then tell 1t to check the two
remaining switchesy CDMPSW and RELDSW. If DBUGSW does not
instruct the system to lLook at CDMPSW ancd RELDSWe they are never

checkede

The table below outlines the values each recovery switch can
heve and the effect of setting the switch to this .vatlue. The
first column gives the name of the switche the second column
Lists the possible values for this switche and the third column
describes how the system will act when the switch has this
value. The "naormal®™ value for each switch is marked with a
stars (*). Uhen all switches have their normal valuess the
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system prints messages at BUZCHKse¢ and crashes at BUGHLTs.

After the system crasheses 1t will wait for an operator to bring

it upe If you want the system to recover automaticallys rather
than wait for operator®s instructionse simply change the setting
of DRBUGSW from 1 to 0., See the next section for instructionse.

Switch Value Tffects
(*=normal)
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nayGse o Stop at BUSHLTse check COM®SW and RFLOSW and
do what they saye (For Automatic Pecovery)

1» Stop at BUGHLTse don®t check CDMPSW and RELDSWe
go ¥nto EDDTe and wait for an operator to
begin recoverye (For Disk or Tape Recovery)
2 Stop at BUGHLTse don®t check CDMPSW and RELDSW,
go into ENDTe Don®t run systeme-checking programs
and come up shute (For Standalone Recovery)

DCHKSW 0w Don*t stop at RUGCHKs e print error message and
continue.

1 "Stop &t BUGCHKsse print error messagey g0 into
ENDTy and wait for an operator to begin recoverye..

COMPSW 0 Don*t take core dump before beginning recoverye.
1w Take core dump before beginning recoverye.
RELDSW 0 Dont*t begin automatic recovery after crashing.

1% Begin automatic recovery after crashing.

12,3 Switch Descriptions

DBUGSW: DBUGSWe lLlocated at memory location 76¢ i1s the switch
the system checks when it encounters a |UGHLT while runninge A
RUGHLT {4s a serjous system error. The system must crash when a
BUGHLT occurss this switch determines what the system does after
the crash, DBUGSW can be set to 0O¢ 19 or 2 A 0 at DBURSY is
the setting for automatic recoverye It instructs the system to
check the switches CDMPSW and RELDSW and do as they say. CDuPSY¥
will tell it whether a core dump should be takent RELDSW will
tell the system whether to actually start the recoverye. (See
below and the section on automatic recovery for detailse.) A 1
at DBUGSW 1s the standard settinae With this settinaes upon
encountering a BUGHLTe the system stops where it ise prints out
2 BUGHLT messages goes into EDDTs and waits for instructions
from the operator's terminale. You can then begin whatever
recovery procedure is appropriates A 2 a2t DBUGSW has the same
effect as a 1y ande in additions after a recovery procedure is
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starteds causes the system to come up standalone. The system
will come up without running CHECKDISK and the system jobs ands
after it is upe only the person at the operator®s terminal is
allowed accesse (To do a standalone recoverys you put a 2 in
LBUGSW before the system comes all the way ups)

DCHKSW: DCHKSWe lLocated at memory address 77¢ %s the only
cswitch checked when the syster encounters a BUGCHKS no other
switches are consultede OCHKSW can be set to 0 or 1. When
DCHKSW 1s 0Oy the system will print out a BUGCHK messace and then
continue running. When DCHKSW 1s 149 the system will print out a
BUGCHK message anog then stops go into EDDTe and wait for further
instructions about how to come upe Since BUGCHKs are not
serious errorsey the usual setting for DCHKSW is 0.

COMPSW: CDMPSW is located at memory address 100. It is checked
only when a PUGHLT occurs and the system finds that DPUSGSSWH 1is
cset to zeroy the setting for automatic recovery., CD¥PSW tells
the system whether or not to make a copy of the contents of
central memory before beginnina to come upe The process of
copying the contents ot memory is called "taking a core dump".
If COMPSYW switch is set to 0s then the system will not take a
core dumps. It will simply check RELDSW to see if 1t really
should come up automaticallye. If CDMPSW fs set to 1y before
checking RELDSWe the system will copy system first 512 paoes of
memory into a filc called <SYSTEMDCORDMP,.LOW and the second 512
pages into a file called <SYSTEMDCORDMP.HGHe Since systems
programmers may need to Look at the contents of the memory to>
fnvesticate the crashy COMPSW ¥s generally set to 1.

RELDOSW: RELDSW is located at memory address 101. Ite Like
COMPSW,e is checked only after a BUGHLT occurs and DBUGSW set to
zeroe the setting for automatic recovery. RELDSW tells the
system whether or not it should actually begin this automatic
recoveryes A 0 in RELDSW tells the system not to recover
automaticallys the system will then wait for instructions from
the operator®s terminal just as 1f DRUGSW were set to 1. A 1
tells the system "yese do begin to come up automatically"®™,
Recause when DBUGSW is 0 you usually do want the system to
recover automaticallye the normal setting of RELDSW s 1.

12,4 How to Change Switch Settings

Introduction

This section tells you how to change the values of the System
XXV®*s four recovery switchesoe To do this the system must be
running correctly and you must be able to enables To learn
the names of the recovery switchess their valuesy 2nd what
they meane see the previous sectione.
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Summary

1) Check your prompte If it is an exclamation mark (!')e you
are enabled. If it s note type "ena<CR>™ at the FXEC

nan,
2) At the "!®™ prompte type "mddt<CRD>®,

3) Type ®*switchname/®, where switchname stands for the name
of the switch you want to chance.

4 The system will gfve you the current value cf the switche

5) Type "switchvaluedCr>"e where switchvalue stands for the
new value the switch should have? Cs 1o or 2.

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

7Y Type "<CTRL=C>"3 you should return to FXEC and get the "t®
prompte.

Discussion

To change the values of the recovery switchess you need to
work in MNDT an interactive lLanguage for debugginae. It {is
part of the resident monitor and is used to change and
manipulate ite To enter MDDTy you first need to make sure
you are enablede Check your prompts: $f it ¥s an exclamation
mark (')y you are enablede If it is anything elses type
"ena<Ck>" at EXEC "3" prompte After you are sure you are
enabledy enter MODT by typing "mddt<CR>D%s The system will
print *mddt%"e to show you have enteredys and then do nothing
more, Like EDDTy MODT has no herald; as you use ity it
simply waits for you to tell it something and then reactse.

When you are in MDDTe to go to the switch you want to change
and Look at fts current values type the switch name followed
by a slash (/)y for exampley "dchksw/", This command has two
partse The first parte ®"dchksw®y ¥s 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",.

Once MDCT has shown you the value of the switchey it waits at
this location to see it you want to do anything else. If you
decide you do not want to change this switche simply type a
carriage return. 7o enter a2 different value in this addressy
type the value you want followed by a carriage returns The
number you type will immediately become the new value of the
switche 7To make sure that you entered the vealue you wanted,
again type the switch name -followed by a stashe. If the value
is correcte simply type a carrfage return, This means you |
are finished working with this address. If it is not
correcte type the correct value and then a carriaace return,
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After you have changed as many of the four recovery switches
as you wishe you are ready to lLeave MDODTes To do thise type
<CTRL=-C> and you will returned to EXEC.
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13 REL*TED PRGCEDURES
13.1 Introduction
This section describes the following procedures.
Correcting Problems Found by CHECKDISKe sectior 13.2
funning CHECKDISK Yourself from FXECe section 13.3
Deleting and “xpunging Files, sectiﬁn 1344
Halting the Systeme section 13.5
Changing the Date and Timesy 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 heree If you find that you never
have to use any of themye do not be alarmede This ¥s a sign of
successe These procedures are used only when something goes
wrong == whens for examples CHECKDISK finds file problems that
must be correctedy you need to halt the systems or the systen
some how comes up with the wrong date and time,

132 Correcting Problems Found by CHECKDISK
Introduction

CHECKDISK is a program the system uses to check the file
system before it comes all the way up and opens itself to
users, If i1t finds any problemsy the system stateses "Auoust
not in operation™ and stops to waits for them to be corrected
with the procedure documented belowe Once this is doney halt
the system as documented Later in "Related Procedures®™y and
then bring it up azain with disk recoverye. This section
deals only with recovery from file errors detected by
CHECKDISK. It assumes that CHECKDISK has been run
automaticallyes To learn how to run CHECKDISK manuallyes see
1339 Running CHECKDISK Yourself from EXEC,

Summary

CHECKDISK checks the files for Ililegal Disk Addresses (IDAs),
Multiple Disk Addresses (MDAs) and Bft Table Errors (BTEs),
I+ 4t finds any of theses it Lists the files involved and
their errorse. To correct the problems found by CHECKDISK do
the following:

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 1s described in
section 13.44 Deleting and £xpunging Filese.

2) If more than one file 1s involveds delete and expunge all
files with IDAse 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. 1If
CHECKDISK acain finds files with IDisy repeat this
proceduree.

4) once no files have IDAse 1f one or more files have MDAis,
delete and expunge the file with the largest number of
MDAsy halt the systemy and bring ¥t up with disk recovery.
Do this three times. ‘If you then still have more than 20
files with MDAss call an operating systems procrammer.

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

Niscussion

CHECKXDISK can detect three types of errors: B8it Table Errors
(PTEs)se Illegal Disk Addresses (IDAs)y and Multiple Disk
Addresses (MDAs), CHECKDISK can correct BTEs without
assistance. It cannoty howevery correct TDAs or MJAse. These
two errors are what are known as Page Table Errorse They
occur when the system®s file mape stored in what is called a
®"page table®, is incorrect. AUGUST memory is divided into
units called pagess each consisting of 512 wordse File
storage is allotted by pagess and one page is the smallest
unft 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 files it records the addresses o2f all the pages
allocated to that file.) An IDA means there i1s a disk
address that is garbagees An MDA means the system has
assigned the same part of the disk to two or more files. 1If
these errors are allowed to go uncorrecteds they can destroy
the file system.

The remedy for problems detected by CHECKDISK is to delete
the files that really do have bad storage addresseso. 1If
there is only one file with bad addressesy there s not a
serious problems simply delete that files If more than one
file 1s_afflictedo bezin by deleting all files with IDAs,
IDts are a frequent cause of MDAs., 0Oftene when the syster
follows an IDAe it will find other things that 1t can
interpret as more addressessy but which are not. These phony
addresses may duolicate the real addresses of pages belonging
to other filese thus causing MDAs. After ID2s are taken care
ofy files with MDAs may remaine. Deleting the single file
with the most MDAs may take care of the problem,.
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13.3

once you have deleted the appropriate filese you should halt
the system and bring it back up with disk recovery. If
CHECKDISK again finds errorse you must again correct them,
bring the system downe and then back upe If the fourth time
CHECKDISK s run it still finds errorse notify an CAD systems
proocrammer. Remember that once the system does come up
successfullys the owners of the files must be notified abpout
all files deleted.

Running CHECKDISK Yourself from EXEC

Introduction

CHECKDTISK is a proaram that checks the address system and
page a2llocation of the diskes 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 CHECKDYSK yourself. This sectfon documents that
procedure. What CHECKDISK does is explajned in section 13.2,
Correcting Errors Found by CHECKDISK,.

Summary

1) At the EXEC "a"y type ®"<system>checkdisk<ESCOCCRD>",

2) When CHEICKDISK asksey "Do you want to run In multiole fork
mode?",y type "Y¥y for yes®, All answers to CHECKDISK®s
question must be capitalizede Do not type more than a
sinale Lettery since CHECKDISK will take any excess
Letters as answers to following questions,

3) When CHECKDISK askse "Do you want to run backwards?®e type
w"ne . fOor noe /

4) To the cuestion? "Rebuild the bit tabte?%y type "N=®,
5} To the cuestion: "Scan for disk addresses?"y type ®"\N"%,

6) CHECKDISK will now check the disk for bad files. For
instructions on how to deal with bad filess see section
13.26

Discussion

You invoke CHECKDISK by typing ®"<system>checkdisk<ESCO<CR> ",
Once CHECKDISK 1s loadedy it will ask you a series of
questions to determine how the disk should pe checked and how
much information asout its status you want to get and store.
when CHECKDISK runs automaticallyes these options are already
specifieds howevere when you run CHECKDISK manuallys you must
specify them yburself.

The first question CHECKDISK will ask ise "Do you want to run
in multiple fork mode?", This meanse "Do you want to fire up.
a different fork of EXEC to run CHECKDISK separately for each
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13.4

disk?®", The standard answer here is "Y®"y for "yes™y since
runnina CHECKDISK simultaneously on atl the disks is faster
than going through the disks one at a time. Note that you
should type only the first letter of your answers to
CHECKDISK's questions and that this letter must be
capitalizede This is important. CHECKDISX cannot recognize
Lowercase letters. Moreovery if you type more than one
Lettery CHECKDISK will read the second and followina Lletters
as answers to later questionse This can cause a lot of
problemse .

Once CHECKLISK knows how many forks you wante §t will ask if
you want it to run backwards and check the disk from the Llast
file to the first. The standard answer here {s "N", for
"no®., CHECKDISK will then asky "Rebuild the bit table?",
Againey answer "N®, The bit table s used to keep track of
which pages on the disk have been used and which are free.
Howevers the bit table is not updated after every nrocess
that frees pages in the diske When you delete a bad files
for instances 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 takensy when parts of 1t were
actually free. But rebuilding the bit table ¥s too time
consuming & process to do when you are bringing the system up
from a presumably unscheduled crashe

The CHECKDISK will then ask §f it should scan for disk
addresses. CHEZCKDISK wants to know iIf you want the names of
the files that are actually associated with all the bad disk
addresses.s Since this information is useful only to systems
programmerse answer %“\N%,

CHECKDISK will now check the disk and print a List of bad
files and their errors. For dinstructions on how to deal with
bad filesy see section 13.2¢ Correcting Problems found by
CHECKDISK.

Deleting and Sxpunging Files

Summary

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

2) Connect to the directory that contains the file by typing
®"cd<SP>directorynamedCr>%, where directoryname stands fer
the name of the directory you neede.

3) Type "deldSP>filename<CR>", Make sure you type the entire
file name includina extensions. Do not use <CESCY> to fill
out the name =-- the file may not be recognized correctlye.
Procede all unusual characters in the file names for
example R+ With <CTRL=VD>,



13

Related Procedures ) Page 50

4) Tf the system tells you the file is perpetuales type
"not<SP>perp<SP>filename®™ and then delete the file,

5) Type "exp<ESCO>CCR>¥,

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

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

Halting the Systen

Introduction

There are two ways of halting the System XXV both halt the
system immediately and for no designated length of time.

They are used when you have encountered some problem during a
crash recovery and want to brino the system down so that you
can start again in the normal waye Method A s desfgned to
halt a system that 1s running and will respond to commands
civen from the operator®s terminale This is probably the
procedure you will most often use. VYou would use Method Ao
for exampley to halt the system after fixing file problems
found by CHECKUDISKe Whenever Method # does not work because
the system ¥s hung or for some reason does not respond to the
operator®s terminaly you should resort to Method B. After
halting the system with either of these methodsy you may use
whatever recovery procedure seems appropriate bring it back
Up e

Methed A. Halting a Running System from the Operator®s Terminal

This procedure has two stepse Firsty you need to cet into
MINI-EXECe and then you need to halt the systeme, I1If you are
already in MINI=FYEC when you decide to halt the systemo
start this procedure on step 45 4f you are note start at step
le The way to tell §f you are in MINI-EXEC 1s to look at the
prompt. If 1t 3is a period (e)e¢ Yyou are In MINI=EXECS +f it
is anything elses you are note.

1) If your prompt is not an ®"!"y type "enad<CR>" at the
CXEC "a%.

2) Type ®*quitdCR>"

3) Wwhen the system asksy "Do you really want to go into
AUGUST monitor? (Confirm)®™s type "<CR>%,

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

6) The system will echoe "HALT TENEX"e
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7) Type ".%,

8) The system will hatlte.

Method Be Halting the System from the Control Panel

1)
2)
3)
4)
5)
6)

7)

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

Put CONSOLE DEPOSIT THIS one
Put data switch 2 off.

Put data switch C on.

Put CONSOLE DEPJISIT THIS one

When activity (the flickering of the Liohtsse etce) stopss
the system has haltede.

13.6 Chancing the Date and Time

Summary

1)

2)

3)

4)

If your prompt is not an "!%, type "enadC{R>" at the ExIZ
naw,

WYhen you see the prompt ®!%*, type
RCCTRL=ED>setdSPOD)=MON~YYSSPOHH I MMCCR>D® 3 that ise two
numbers for the dayes a dashe the first three letters of
the monthe a dashe and then two numbers for the year.
Follow this with a spaces then atve 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 <CRD>.

At the EXEC "2%y type "day<CR>®" to check the new date and
timee

1347 Connecting to and Discennecting from the Micronode TYMBASE

Introduction

The two sets of procedures documented below allow you control

whether or not the system will communicate the micronode
TYMBASE. The ability to control the system®*s interaction
with the micronode 1s useful when some micronocde error is
causinc system problems or when the micronode is down and
the system should not try to connect to it. £Zach set of
procedures atlows you to do the same thines: Turn the
micronode connection offe which causes the system to
ignore the micronode; and turn the micronode connection
oney 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 commandse. Method A uses commands given in
EXECe INn Method B¢ in the other hande you use E£EDDT.
Method ] should be used only during crash recoverys when
you must control how the system interacts with the
micronode as 1t comes up. In all other casese control
interaction from the EXEC with Method &,

vethod A: Controlinag interaction from EXEC

To turn off the micronode connection

1) At the EXEC “2a"y type "<CTRL=EDtymnet<SPH>o0fflCR>",

Yo turn on the micronode connection

1) 2t the EXEC "a%y type "<CTRL=ED>tymnetd<SP>ondCRD>*,

Method B: Controling interaction from EDDT

To turn off the micronode connection

1) In EDPDTs type "tymflg/".

2) After the system prints a values type "O<CR>".

To turn on the micronode connection

1) In E°DTe type "tymflg/®.

2) After the system prints a valuee type "=1<CRD>%,
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APPENDIX

This section is designed for aquick reference? use it when you need
to Look up a certain step in a procedures cannot remember
exactly what corder to do thingse and so forthe %o explanations
of when to use these proceduresy discussions of what they doe or
suggestions about what to do if things go wrong z2re fncluded
heres For this type of information go to the first part of this
manual where the procedures outlined in this section are

discussed in creater lengthe ALl sections reterences 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)e.
2) Put data switch 2 one
3) Put CONSOLE DEPOSIT THIS momentarily on.
4) Put data switch 0 one

5% Put CONSOLE DEPOSIT THIS momentarily one

6) Wait until activity (the flickering of the Liochtss etce)
stopse

7Y Bring the system up with the disk recovery proceduree.

DISK RECOVERY
1) Record the BUGHLT number and error Lichtse.

2) Type "dskrld<ESC>g"e The reponse should be "reloading fronm
disk®. If you never get this messages begin a tape recovery.

3) when the system saysy “"BOOT FROM DISK PACK # [CR FOR ANY]w,
type <CR>,

4) When the operator®s terminal says “"EDDT"y type "start<ESC>q%,

5) If CHECKDISK runs successfullys the system will announce
wtugust in operation®™ and ask for the date and times, Enter
these in the form DD=MCN-YYCSPODHH:MM and follow with <CR>,

€) At the @ prompte Log in by typing "operdSP>password<SP><{CR>",
where password stands for your passworde.
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Type "enadCR>",

Type "refdSP>a<CR>",

AUTOMATIC RECOVEFY

It

3 System XXV set for automatic recovery comes up

successfullys you do not need to do anything until you lLog ¥n as

an

1

2)

2)

operators,

At the @ prompte Log in by typing "operd<SP>password<SP><CR>",
where password stands for your passworde.

Type "enad<CR>",

Type "refdSP>adCR>",

TAPE RZCOVERY

1)

2)

3)
4)
5)
&)
7
8)

)

Record the BUGHLT number and error lightse.

1t the power has aone offe you must reload the microcode as
documented in steps 3 through 12. 1If the power has not gone
offy skip to step 13,

Mount the microcode tape on the tape drive,

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

Put address switch 32 on (uple

Put MICRO PROCESSOR STOP one

Put MICRO PROCESSOR MIPC one

Put MIZCRO PROCESSOR CLR momentarily one

Put MICRO PROCESSOR CONT momentarily on.

10) Put MICRO PROCESSOR MIPC off.

11) Put MICRD PROCESSOR STOP offe.

12) Put MICRDO PROCESSOR CONT momentarily one The tape should

spin and then stope Remove the microcode tape from the tape
drivee. ’
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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 load the microcodee.l

14) Put all switches on the control panel off.

15) Put address switches 24 and 26 one.

16) Put MICRO PROCESSGR STOP one

17) Put MICRO PROCESSOR MIPC one

13) Put MICR?D? PROCESSOR CLR momentarily on.

19) Put MICRO PROCESSOR CONT momentarily one

20) Put MICRO PRZCESSOR MIPC offe.

21) Put MICRQ PROCESSOR STOP off.

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

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

26¢) When the cperator®s terminal says ®"ENDT",y type
"start<gsSc>g".

27) Femove the monitor tape from the tape drivee.

28) rfter the s&stem reports the size of the memorys put MI PAR
ERR STOP and MEM PAR ERR STOP one.

29) If CHECKDISK runs successfullys the system will announce

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

30) &t the @ prompte Log in by typing
"opercSP>password<SP>CCR>%, where password stands for your
passworde ' '

31) Type "enadCR>",

32) “ype ®"refdSP>adCR>",



App endi x

Page A%

STANDALONE RECOVERY

1)

2)

4)
S)

6)

7)

Record the BUGHLT number and error Lightse.

Follow the procedure for tape recovery (section 8) from step
13 through step 25, If you suspect there has been a power
failurey do step 3 through 25 of the tape recovery procedure,
When the operator®s terminal says "EDDT"y type ®dbugsw/".
Type "2<CR>",

Type "start<ESC>g". The monitor tape should spine.

The system will request the date and time, Enter these in
the form DD=MON=YYCSP>HHIMM and follow with <CR>.

You will automatically be Logged in as "system®™y but not
enabled, ;

DISK REBUILD STRATEGY CR TOTAL CATASTROPHE

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

1)

2)

3
4)
S)

6)

g

8)

)

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

Follow the tape recovery procedure from steps 13 through 25
If there has been a power faflures do steps 3 through 25,

When the operator®s terminal says ®"EDCT"y type "dbugsw/",
Type "2<CR>",
Type "syslod<ESC>ag"e.

When the system asksqy *"Do you really want to clobber the disk
by reinfitializing?™s type ®y<CRD>%,

Load the NLUSER tape on the tape drive.

Type "L", for "load"™. When the system askss "Load from
magtape MTANI"y type "mtali<CR>® ("0" here s zerol)e Confirm
this with another <CR>.

When the system asksy "File Number?®, type ®"0<CR>",
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10) When the system has read the DLUSER file and prompts you
with a period (+)e¢ tyoe "se",

11) vYhen you see "Interrupt at nnn"e where nnn s some number,
type "L"y for "lLoad"y then specify ®"mtalft<CR>"™y and confirm
with another <CR>.

12) vhen the system askso ®"File Number?%y type ®1<CR>",
13) £t the perfod promptsy type ®"s,",

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

15) To DUMPER®s questione "DUMPe LOADe CHECKe OR SINGLE?",. type
wig®y, for *lLoad".

16) For the second questione "DO YOU WISH TO SUPERSELCE OLDER
VERSIONS ALWAYS?®", type "n®,

17) For the questione ®SPECIFIC USERS?"y type "n%.,
18) To answery "INTO SAME DIRECTORIES?®y type “y",

19) Yhen reqguestedy "TYPL MAG TAPE UNIT NUMBER®y type "0O"
(zero)e.

20) CUMPER will now read the tapes when 1t is finishede it will
printe "MOUNT NEXT TAPEZe IF ANYe TYPE Co WHEN READYe No IF
N0 MORE", Meunt the next tape and type "c®.

21) When DUMPER asks for the mag tape unit number$ type "0",

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

23) When you have finished loading the Full Dump Tapess begin
Loading the Incremental Dump Tapeso. Be sure that you load
the Incremental Dump Tapes 4n chronoclogical orders beaginning
with the one made right after the Full Dump ancd ending with
the most recente.

24) After the system has read the Last Incremental Dump Tapes
when DUMPER sayse "MOUNT NEXT TAPE, IF ANY., TYPE 4 WHEN
READYs No IF NO MORE™y type ®"n",

25) When you see an interrupt message followed by a perioas halt
the systemes and begin a disk recovery, (To halt the system
use Method A of section 13.5¢ Halting the Systeme?
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CHANGING RECOVERY SWITCH SETTINGS

1) It your prompt is not an "!*, type "enadCR>" at the EXEC "a%,
2) At the "!"™ prompts type "mddt<CR>",

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

4) Type "switchvatuedCR>D"y where suwitchvalue stands for the new
value the switch should have: 04 19 or 2.

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

CORRECTING PRORLEMS FOUND BY CHECKDISK

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

2) 1f more than one file is ifnvolveds 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 recoverye. If CHECKDISK again finds files with IDAs,
repeat this procedure.

4) Once no files have IDAsy 1f one or more files have MDAS
delete and expunge the file with the Largest number of MDAs,
halt the systeme and brinc i1t uo with disk recovery, Do this
three timeses If you then still have more than 20 files with
MDAse call an operating systems programmere.

NCTE:? Keep a List of the files you delete and expunaey and

restore them after the system comes upe. AlWways send messages to
all users whose files have been deleted and restored. ,

RUNNING CHECKDISK YNURSELF FROM EXEC
1) At the EXEC "a", type ®<Csystemd>checkdisk{ESC><CR>",

2) Wwhen CHECKDISK asksse "Do you want to run in multiple fork
mode?", type *Y", for yes®™, All answers to CHECKDISK®*s question

must be capitalized and one Lletter,

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

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

DELETINGC AND EXPUNGING FILES
1) It your prompt is not an ®"!'%y type "ena<CR>" at the EXEC "2,

2) Connect to the directory that contains the file by typing
"cd<SP>directoryname<CP>™s 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 extensions. Do not use <ESC> to fill out
the name -=- the file may not be recoonized correctly. Procede
atl unusual characters in the file names for example 29 with
<CTRL=VD>,

4) Tf the system tells you the file is perpetuales type
*not<SP>perp{sSP>filename™ and then delete the file.

S5) Type "exp<ESCOCCR>".
6) When you finish deleting filesy type ®*cd<SPd>operdCr>",

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

HALTING THE SYSTEM
“ethod 2. Halting a Running System from the Operator®s Terminal

This procedure has two stepse Firsty you need to get into
MINI=-FXECe and then you need to halt the systeme If you are
already in MINI=FXEC when you decide to halt the system,
start this procedure on step 4% if you are noty start at step
le The way to tell if you are in MINI-EXEC is to look at the
prompt. It it {is a perfod (¢)¢ you are in MINI=-EXYECS if it
is anything elsey you are not,

1) Tf your prompt is not an "!"y type "enadCR>" at the
EXEC navw,

2) Type "quitdcCR>"

3) when the system askssy "Do you rezlly want to go into
AUGUST monitor? (Confirm)®y type "CCR>",

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



‘Appendix

Page A8

6) The system will echoe "HALT TENEYX®,
7)Y “ype ".",

8) The system will halte.

mMethod B, Haltina the System from the Control Panel

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

3) Put CONSOLT DEPOSIT THIS one.
4y Put data switch 0 one

5) Put CONSOLE DEPOJSIT THIS one.

6) When activity (the flickering of the Lightss etcs) stops?
the system has haltede.

CHANGING THE DATE AND TIME

1

2)

4)

1¢ your prompt is not an "!%, type "enadlR>" a3t the IXZC "3",

When you see the prompt "t®, type
"CCTRL=ED>set<SPODD=-MON=YYCSPOHH IMMCCRO"; that ise two numbers
for the daye a dashy the first three Letters of the monthy a
dashe and then two numbers for the yeare Follow this with a
space and then give the time on 24 hour basise You must type
the entire date and time to reset any part of it.

Type a confirming <CR>, .

At the EXZC "2", type "day<CR>" to check the new date and
time.

CONNECTING TO AND DISCONNECTING FROM MICRONODE TYMBASE

Method A: Controling interaction from TXEC

To turn off the micronode connection
1) 2t the EXEC "a"¢ type "<CCTRL=EDtymnet<SP>off<CR>",
To turn on the micronode connection

1) At the EXEC "a", type "<CTRL=EDtymnet<SP>on<CR>%.
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Method B: Controling interaction from EDDT
To turn off the micronode connection
1) In E0DTy type "tymflg/"e
2) After the system prints a valuees type “OCCRD%,
Yo turn on the micronode connection

1) In EDDTe type ®tymflg/",

2) After the system prints a valuey type "=1CCR>*®™,
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