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T0: Operations
EROM: Steve Webber
DATE: October 5, 1973

SUBJECT: Reconfiguration of Memories, Processors and Rulk Store

This document givas instructions for doing dynamic
reconfiguration of CPU's, memories and the Pulk Store. There are
six commands which can be used to reconfigure and all of them are
recognize! by the Answering Service (without entering admin
rode). In aldition, any of the commands can be callet from any
SysDaemon or SysAdmin process in the event the Answering Service
can not be used.

The processor and memory reconfiguration commands are all
controlled by a reconfiguration "lock". |If a reconfiruration
attempt aborts for some reason this lock may be left O0ON. When
this happens any further attempts to reconfigure will result in a
message saying that reconfiguration is currently in progsress, 1f
this happens the following command may be executed:

reconfiguresforce_unlock
This will wunlock the lock so that further reconfiguration
attempts may be made. ‘owever, it is quite possihle that the
reconfiguration data bases are still in an Inconsistent state
(e.g. thinking a CPU was added when it really wasn't). If this is
the case all reconfiguration raquests for CPU's and memories

should be delayed until after the next bootloadl.

Terminology and Switches
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Tach memory has one and only one '"control cPU", This s
the £CPU that receives Interrupts that are set In the
memory. This is also the CPU that is pointed to by the
CXECUTE  IHNTERRUPT  HASK ASSIANMENT (SIMA) switch A on the
memory. (Note that EIMA switches 2, C, and D should always
be 0OFF.)
Tach CPU has one memory which 1is called its 'control
memory'. This is the memory to which interrupts are sent
which are directed to the CPU. 'lote that each CPU must
have a memory associatel with it --- there must be at
least as many memories in the system as CPU's.
The PORT ENABLE switches on the CPU (and 1011 and D2ulk
Store) determine which memories the CPU (or 10M or Bulk
Store) may access. When reconfigsuring, these switches
control the effect of the other switches in the same row
on the maintainance panel. |t is imperative that all other
switches (INITIALIZE ENARLE, ASSIANMENT, INTERLACE,
ADDRESS RANARE) in the same row as a =iven PORT ENABLE
switch be correct before the PORT SHAPLT switch Is turned
0N, In particular, if any switches in the same row are to
be changed, the PORT ENABLT switch should be turned OFF,
The 10M and Pulk Store switches work in the same way with
the additional restriction that on the Rulk Store the PORT
GROUP switch should also be set correctly before turning
on the PORT ENADLE switeh,

The ITHITIALIZE ENABLE switch on the CPU's, 10M's and Pulk
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Store only come into play when the R0OS (or T and D) system
is bootloaded. ‘\lhen this 1is done all of these switches
should be ON so that the -initialize signal can be
reflected to all modules of the system being bootloaded.
After COS is bootloaded all INITIALIZE [CNABRLE switches
should be turned OFF. The Bulk Store, however, should
never have Its INlTIALlZE CNMARLE switches In the ON
position. The Julk Store should be initialized manually
prior to bootload of either service or development system.
If either system is using the Pulk Store it need not (and
should not) be initialized.
The ASSIONMENT switches on the CPU's, 10#'s and Pulk Store
specify 1in which order the memories are to be used. /11
assignment switches for a given system should be the same
on all active modules in the system. (An active module is
a CPU, an 10M or a Bulk GStore.) Note that if it is
necessary to change an ASSIGUMENT switch (e.g. to add a
memory) on an active module, the PORT ENABRLE switch
corresponding to the ASSIGNMENT switch should first be set
OFF.
The INTERLACE switches on the active modules should be set
as indicated in any reconfiguration (Instructions. These
switches vreflect the state of the '"external" Interlace
betwveen two memory controllers. (The IHTERLACE switches on
the memories indicate "internal" Interlace and should

always be left in the 0N position.)
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7. The ADDRESS RANGE switches on the avtive mo-dules should
alwvays be left 1In the FULL position. (At times of
specific hardware problems FEtD may recommend chanrsing
these.)

8. The EXECUTE INTERRUPT MASK ASSIAMMEMT (CIMA)  switches on
the memories control where interrupts sant to that memory
will be directed. (These switches correspon! to the
CONTROL PROCESSOR switch on the 645 memories,) Only switch
A should ever be in a position other than OFF,

3. The PORT CONTNOL switches on the memories control which
active modules have access to the memory. Y“hen in the PRON
CONT position, the software can and does control this
access by enabling only those active modules which are

currently configured. (see later)

Adding Bulk Store (Pagine Device)

To add a region of the Pulk Store to the flultics
configuration the following command is use-:

addpag flirst count
where first is the (octal) number of the first Pulk Store record
to ald and count is the (octal) number of recoris to aid. The
block of records starting at first ant eoing for count recoris
Wwill be set up for use by the software. The hardware switches
enabling the given region of the Z2ulk Store must alrealy have
hbeen- set up before this command is is,ued. (See MOSHN=-4.4 . 4.3 for

information about setting the Rulk Store configuration switches.)

A S
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Neleting Tullk Store (Parging Device)

To Jelete a repsion of the Tulk Store from the Multics
configuration the following comman! is used:

lelpag first count

e "

first and "count" are the first record an! size, respectively,
of a region to be deconfigured. They should hoth be octal. This
coimand teils the software not to use the specified region of the

4lk  Store and hence after it 1Is issued the resion may he

physically reconfigured if desired,

Adding g Processor

To ald a processor to the system a well “defined sequence of
events mnust he followed. The script that follows is a sample

output from a console session for alddinege a 7PU:

addepu b 6 b

check that the following has been done (if not, do it in the
following order):

All memories: PORT CUNTRCL (port 6) set to PROG CONT
cpu b must have the following switch settings:

memory a: Assignment 9 Inter lace OFF PORT GSNADLE QFF
memory bH: Assignment 1 Interltace OFF PORT ENABLE OFF
menory c: Assignment 2 Interlace OFF PORT ENADLE OFF

cCPU NO: 2
HHave all the above been done?(yes/no and initials): yes shw

***Remenber to initialize and enable cpu b after changing the
TIMA switch, #*x%

You will change TI1MA switch / on memory b to port 6.

Walt unti instructed to change them. \re you ready?
(yes/no): ves
"hanre switch(es) now. Type 'Hdone! when Aone: 4one

cpu b is now running.
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In essence the following steps must be taken after the second
answer '"vyes':
1. Change SI1!MA switch A on the control memory to the pgiven
port for the processor being added.
2. Initialize the processor to bhe added (by pressing
PPIPTIALIZE & SLEAR),
3. Set the PORT SHNATLE switches 0Of (for all memories in  the
system) on the 2PU to be adAed,
4. Answer '"HAone'.
1f the ~PU fails to start running for some reason the software
will automatically instruct the operator to change the TIHMA
switch back to its orirginal position. Another attermpt to add the
CPU can be issued when the command finishes its cleanup.

A second CPU to be added to the system should be added! after

the STARTUP command has been issued,
Deleti Pr sQr

To remove a processor from the system the operator types
delcpu
where I is the name (e.g. "a", "b", etc.) of the processor to he
deleted. The program will instruct the operator to chanre ©TIHA
switches on all mewo}ies which are controlled hy the 2Pl being
deleted. After the delcpu commend has finishe! the processor
switches can be chanrged as desired =---  the system softuare
insures that the prncessor can not access any of the service

memnories, (1t is not necessary to chanese the PORT CONTROL

switches on all memories for the processor being deleted,)

Adding a lemory




Page 7 HOSM-6.6 1n/5/73
Revision 3
The following is a sample console output for addine a memory

to the system:

addmem ¢ a

ltake sursa
JON A, DULK STORE A, CPU A

have the following switch settings:

meniory a: Assignaient 9 Interlace OFF PORT ENAPLE N1
menory . Assignment 1 Interlace OFF PORT “HATLT ON
menory ci Assigniient 2 Interlace OFF PORT FHADLT D

Perform the following (in the order given) on systen controller
C

PORT CONTROL set to DISATLE for all ports.
Initialize controller at its maintainance panel.
Change EXECUTE INTERRUPT MASY ASSIANMENT switeh 2 to port 7.
PORT CONTROL set to PRON <2OMT for ports N, 2 ant 7.
tave all the above been -Jone?(yes/no and initials): yes shw

You have added memory controller c.

The arerument to the addmem command is the memory name (e.g. '"c")
as on the P05 configuration card. m  altditional arsument can
optionally be proviided to specify a particular 2PU (e.g. "a") as

the control processor for the memory being alded.

Rewoving a lemery

To remove a memory from the system the following commanA
should be issued:
teimem Y
where ' is the name of the memory as on the P03 configuration

card. 9eletine a menory which is the control memory for some
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processor will trirger code instructing the operator to chanrge
the “IMA switch on a menory to be control memory for the CPU.

ote: the bootload (low-order) memory can not be deleted.

Notes

When the reconfiguration commands request the operator to

sive a "yes/no'" answer, then any answer other than "yes'" will bhe

" 1"

interprete” as no an- will pronerly terminate the

reconfiguration request. \(/hen the operator is asked for a yreg

or "Adone'" answer, he must do as directed and answer appropriately :

or risk crashing the systen. |f the error messace '"'program error

-- notify programmer" ever occurs, DO NOT try to wuse any.

reconfiguration command again until cleared by a programmer, or

until after the next bootload.

dote that when the configuration is changed dynamically, the

3OS cards for processors, nmemories an'! Pulk Store may no longer.

reflect the true configuration. Therefore, before the next

bootload or salvarse the hardware configuration and the P0S.

confisuration deck must be made consistent with each other (the

CONFIG U command in T0S should probably be used).

It is only possible to add Pulk Store to a system 1f the
system was informed about the wultimate possihle size of the

paring device at system bootload time. This is indicate! on the

page configuration card which specifies the maximum size of the

Pulk Store as well as optional recions which shoulsd not be wused,.

—’
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(See !'1NS"-4-3 for a description on the pafge confiruration card.)

Inly memories that are defined by PNS cords at hootload time
can be ailded., The confisuration cari for a memory has 2 field to
inlicate if it is on-line or off-line at bootinad time. All the
memories actually being used at the time of the hootload must
have an O in the last field in the BO5 configuration card. These
memories should be the first in the configuratinn deck. Henmories
which might be alded later have an OFF in this field., These
should follow the other memory cards (i.e., these are the Hhigh
order memories). “ormally, in the service machine 00S deck there
should be a memory card (either 0! or OFF) for every memory in

the installation.

The PORT CONTROL switches for all menory controllers running
on the service system should be set in the PRO™ ONMNT ponsitiaon for
all ports at all times. For the develnopment system, all ports
should be THABLEd or DISABLEA to reflect the running development
confiruration. ‘'lote that after addins a memory unuse! ports are
Jeft in the OFF position. After the adling of the memory 1is
completed the operator will put ALL PORT CCOHTROL switches in the

P02 CONT position.

Returning to B3OS

Under normal running conditions the SXFCUTE button is used
to force the systen to enter "0S. This can be done in one of two

Ways:
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1) Usually B20S will be entered by causing an execute fault. For
this to occur, the EXECUTE SUITCHES switch must he down when
the EXECUTE button is pushed. The switch should normally be
left in the down position. DO NOT put the processor in '"step"
when using the execute fault.

2) B0S can also be entered by executing the instruction pair
located at location 49990 or 49292 in memory. In this case, the
desired address (viz. 4999 or 4992) is set in switches 1-17
and an execute Adouble (XED) instruction is set in switches
18-35 (the octal value of the switches should he either
194999717209 or 99400271729%). If the EXSCUTE SHWITCYES switch
is in the wup position when the ZX%SCUTT bhuuton is pushed the

XED will be executed: the processor should be in step'

when
the button is pushed. 20S should be entered with an XED only

in the cases noted below, or as a last resort.

P0S Confisuration Deck

The order of the cards in the configuration deck 1is
inportant for cpu's and leories. The first CPU card is for the
bYootload CPU; the [Ell cards must be in the order of increasing

alddress.

nrashes and Shutdowns

1f the above instructions are followed, then whenever
Multics crashes and 29SS is entered either by Multics or manually,
the normal dump procedures (FDUNMP, etc.) should he followed. This

is indepenient of the number of processors running. 1t is not
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necessary to explicitly dump the process that was executing on
the non-hootload CPU, (It is still useful to copy Adown the NP of
the non-bootload ~PY). |If Multics will not e hack to P0OS for
some reason, place both SPU's in "step" 2and transfer back to "0S
on the bootload ZPU using 9941900717290 in the switches and the
CXECUTE SUWITCHES switch in the up position. If this succeeds,
proceed normally. If this fails, try 204012717200, 1f  this

succeelds do not atteapt an ESD; proceed to the salvaser directly.

Defore attempting an ESD, or a Salvare, all SIHA switches on

all memories should be pointing at the bootlecad 7PU,

darning: YWith two processors, HEVER put either processor in
"step'" (except in the case !lultics will not reenter "0S). |If
either or both processors =must be put in "step' (e.s., for worlk

by the FCS's) then enter P0OS with the '"hos" command on  an

initializer console; put hHoth processors in '"step'"

only while in

"ns.,



