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TO: Distribution
FRGOMS Re 8¢ Snyder
DATE? 15 June 1973

SUBJECT Use of the Bulk Store

This MOSN 1ls intenadaed to deflne Pton to set wup the varlous
snitches on the bulk storey, how to alter the configuration ceck
to use the bulk storey, and how to read any errc¢r messajes that
might be printed by B80S or Multics relative to the bulk store.
Note? trere Is also 1Included in this ococument a bulk store
conflguration <check 1lst for service anc development to be used
as a simple gulde by operations for setting the swltches on the
bulk store and memorles. These check Illsts are in appendiclies A
and B.

Port _Select Switches

The first column of swiltches to be clscussed are to be found 1In
the bulk store maintenance panel box labeled PORT SELECT. These
switches are calied the PORT ENABLE switches and they ara to be
set In either the ON or OFF posltion. As the nzme implies, trese
switches are useg to enable a path from the varlous memorjes to
the bulk store. Currentiy, memory A goes to bulk store port A,
memory B to port B8y and memory C to port C.

The next column of switches In the PORT SELECT panel box are the
INITIALIZE ENABLE switches. These allow the recelpt of an
initiallize signal from the memory [f they are enabled. They
should all be in the OFF position. Ne xt is the column of
switches labeled ASSIGNMENT. In the case where several memories
are to be mace avallable to the bulk store, it must know which
memory contains lower order addresses and whlch the higher. Thus
1f memory A (bulk store port A) anco memory B (port B) are hooked
up to the bulk store anag memory A is the 1low memory, port A
asslgnment switches should be 000 ana the port B asslignment
switches shoula be 001.

The rext column of switches are the ADORESS RANGE switches and
these are used in the case where only half of a memory is on llne
to the bulk store. Normally, all of these swlitches should be in
the FULL positior. The next column of switches are the PORT GkROUP
swltcheses It Is possible to have several (up to &) Indepengent

computer systems &ttached to the bulk stores Since this will not
normally be doney & discusslon of how thilis Iis possible Is
deferreg until tater In this MOSN. The normal setting of these
switches will be 00 (port group 00) for the entlre column, The
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last column s labeled INTERLACE. These switches are wused to
specify 1f a palr of memorles attached to the buik store are to
be accessed by the bulk store using ononey, 2-word, or 4L-~word
Interlace.

88U _Select Switches

The next maintenance panel box [s to the right of the PORT SELECT
box ana |t is labeled BSU SELECT. The maln tunctjon of the
switches in this section s to subdivide the builk store among
several independent computer systems In a varlety of ways. The
feftmost column of swltches In the BSU SELECT area |Is labeled
LOGICAL BSU. There are 8 loglcal Bulk Store Unit (BSU) chanrels
labeled A thru He There are hardware patches assoclated nwnith
t hese foglcal BSU <channels which speclify what the slze of the
bulk store Is for each logical BSU channel., These patches are on
loglc boards, nct on the malntenance parel. Currentiy, loglcal
BSU channels A and B are patched to a BSU slize of 256K words. C
and 0 are patcheg to 512K wordse. E and F to 1M wordss and G and H
to 2M wordse. Consequently, 1f one were to ftry to access the tulk
stfore thru logical channel A or Bs che could only read 256K
wordse Slince the bulk store currently has 2M nworas, one could
use loglical BSU channels G or H to access all 2M words. Hownever,
sirce trhe norratl mode of use for the bulk store for now will be
to share [t between the development and service machines, we must
use several fogical BSU <channels to break the addressing
capablilties Intc smalt units.,. We willuse the loglcal BSU
channel E +to access the first 1M wordsy channel C to access the
next 512K wordsy and channels B and A to access the flast twno
groups of 256K words. The way In which one ysgs a loglcal BSU
channel s tc enable It via the column of switches Ilabeled FORT
GROUP ASSIGNMENT. It was mentlioned previously that up to &
computer systems could access the bulk storee. These computer
systems are called PORT GROUPS In builk store terminologye. Service
wlll be deslignated as PORT GROUP 005 and development, as FORT
GROUP D1.

To glve all 2M wordas to service, set the PORT GROUP ASSIGNMENT
switches labelled 00 opposite loglical BSU channeis Ay By, Cy» and E
to the YES position. All other PORT GROUP ASSIGNMENT switches
should be Iin the down (NO) position. To give 1-3/4M words to
service, set the PORT GROUP ASSIGNMENT switches labeted 00 and
ogposite logical BSU channels By Cy and E to YES. To give the
last 1/4M woras to development, set the PORT GROUP ASSIGNMENT
switch labeled 01 and ogposite loglcal BSU channel A to YES.

The column of WRITE INHIBIT switches should all be In the OFF

position. These swlitches may be used to prevent the writing of
certaln portions of the bulk store.
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Once the 1cglical BSU channels have been selected, we must
speclfyy, via the ASSIGNMENT switcres, how the loglcal BSU
charnels are to access physical bulk store memorye. These switches
are used the same way that the ASSIGNMENT switches are used for
the memory portse. HWe wlll use logical 8SU channel £ to access the
flrst 1M words so Its ASSIGNMENT switches should be 000. Loglcal
BSU channel C will be used to access the flrst half of the second
iM. Its ASSIGNMENY switches wlll be 010. (That means: take the
loglcal BSU slzey, 512Ky and multiply by ¢the wvalue In the
ASSIGNMENT switches, 2y to get the first address to be accessed
by that logical BSU channel). The value for logical BSU channel B
will be 110y and 111 for A,

The next set of swltches are labeled PHYSICAL BSU. These switches
tell for each ltogicatl BSU channel! what PHYSICAL BSU they refer
to. Currently, we have two PHYSICAL BSU®s numbered 4 and 5. Each

has 1M mnords. We will tet loglcal BSU channel E (1M words) access
physlcal B8SU 4« Al) other icglcal BSU channels (Cy By and A)
whose slzes total 1M words wlil access physical BSU 5.

The flnal set of switches are |abeled PHYSICAL BSU CONTROL.
Switches & and 5 In this column should be in the wup (or ON)
positlon to enable the fuli 2M words (iM In physlical BSU's & and
5)s

Contrgol Base Swltgches

This takes care of most of the configuration switches on the bulk
store. The only remalning configuration switches to dilscuss are
in the malntenance panel box labeled CONTROL BASEe. There are two
sets of switches In this boxe One set Is Jabeled PORT GROUP (00
and the other set iIs labeled PORT GROUP 01. These switches are
used to set up the mallbox addresses on the ftilrst two Independent
computer systemse The mallbox addresses for the third and fourth
computer systems (PORT GROUP 10 and 11i) can be set up by hardnare
patches on loglc boards 1|t neededs Since the bultk store wlil
probably only be accessed by two port groupss only the PORT GROUP
00 and 01 (service and development) snitches need be set. The
switches should be set to 1100 octal which |s the address of the
bulk store maliboxe

Miscellaneous Swiliches

The last switches to set are the follaonwing? the TEST /HIHEMAL
swltch should be set fto TEST. The SYSTEM CONTROL & MONITOR
swltches should atl be In the OFF position. The OQPERATION RETRY
switch should be In the DISABLE positlons Flnally, the ALARM
DISABLE switch should be In the NORMAL poslition,
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Configucatlion _Cards

Thls takes care of all of the swlitches needed to contlgure the
bulk store. A brief discussion of the conflguration cards
follonwsy but these cards are discussed further In MOSN-4.3 which
wlll soon be relssued In which all Multics confliguration cards
are described. To conflgure the butk store In a contlguration
card sense, one must have a BULK card. The format of the BULK
card is as followns?

BULK frec nrec port int_cell

nhere frec lIs the number of the first wusable 1024 word record
(usually 0)y nrec Is the number of 1024 word pages whlch may be
Jusedy port s the memory port to which the bulk store s
3ttachedy and int_cell s the Interrupt cell assigned to the bulk
stores Currently, nrec Is 2048 (there are two million words of
storage on the bulk store at this time), port Is 2, and Int_cell
ls 2e

If one wishes to use the bulk store as a paging device (the
normal way In which [t will be wused), one must provide the
folfowing card?

PAGE BULK frec nrec

nhere frec is the number of the first 1024 word record to be on
the paglng device and nrec lIs the number of 1024 word pages to be
used for a3 paging device. Normalily, 256 1024 word pages wllil be
Jused In a development conflguration while the entire 2048 pages
will be used for a paglng device In the service conflguration.

In addition, one must speclty a partition card such as the
followling? :

PART PAGE 0 4000 0 0 0O 0 0 0 0 O for service
or
PART PAGE 3400 400 0 0 0 0 0 0 0 0 for development

As can be seen from this card, the device ld assligned fto the bulk
store iIs 1. Conseguentiy, If one were ever to run the bulk store
as a normal device in the secondary storage helrarchy, one would
produce a card such as the folilowing?

PART MULT 0 2048. 0 6000. 0 0 C 0 0 O

This card assigns the DSU-190s and the bulk store as secondary
storage.

This completes the discussion of how to conflgure the bulk storee.
Figure 1 which follows defines the possilble error messages fthat
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can be received on the operator®s console. In addition, a
discussion ftolilows which descrlbes a way In whilch the bulk store
wlill be shared between the service and development systemse.
Finally, It shoula be noted that the bulk store can be testea by
B80S using the TEST command In exactly the same ways In which the
bulk store or disks are currentily tested (l.e., TEST PART PAGE
eee nhere the bulk store Is the paglng device or TEST BULK DEVICE

see €1Ce)e
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Bulk_sStgore Error Message format
The bulk store error message Iis of the followlng formats

BULK STORE ERR, STATUS X X X

CSB STATUS = 0, ADDR z

If & non-zero CSB status Is ever printed, a member of the Multics
programming staff should be contacted Immediateliy. BCB status
consists of three 36-bit wordse. The first word |Is In the
foltlowing format?

012 656 11 12 14 15 16 17 18 20 21 23 24 26 27 29 30 35
T----.._____._.-- - - —_—
}

! I 0 MAJU SUBST COR 0 1 0 MBZ ERROR R TYPE MBZ MB8Z

! - -

Figure 1 Malor and Mipor Status Codas
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Listed below are the varlous posslble major and minor

conditionse.

MAJOR _STAIVUS CODE
gooo

0010

0011

0100

0101

1101

The second word
use of FED (Site
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status
CONDITION SUBSTATUS CODE
Subsystem Ready 000000
Subsystem Attent lon
BSU Address Not Present 000000
No Response From BSU 000010
Error Detacted In BSU 000100
Hardware Write Inhiblted poooo1
Data Alert
EDAC Detected Non-Correctabile
Data Error 0oco001
Hardware Detected Data Error 00X010
Hardware Detected Control! Error 0010X0
Falled to Compare 100000
Write Veriflcatlon Falled 010000
Wrlte Conditlonal Inhlblted 000100
End of File 000000
DCB Commamand Relect
Invalld Instruction Code 000001
Invalld B5U Address 000100
Hardmare Detected¢ Control Error 00X010D
OCW Reject
Hardware Detected Control Error 0010X0
Hardware Detected Data Error 00x010
DCW Out of Bounds 000100
Invalld DCHW 000001
Hardware Detected Data Error 00X010

arrorse "z" iIs the bulk store addraess.
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APPENDIX A

CHECKLIST FOR _CONFIQURING THE BULK STORE FOR SERMICE QNLY

1) Enable the port to which the btulk store Is attached at each
memory controller being used on service.

2) At the bulk storey, set the PORT ENABLE swlitches for each
memory belng used on service to the ON posltion All other FORT
ENABLE swltches shoula be In the OFF position.

3) Make sure all INITIALIZE ENABLE switches are 1In the OQOFF
positione.

4) Set the ASSIGNMENT swltches for the ctulk store port attached
to the lown crder service memory t0 000. If trere are trree
memorles on servicey, set the ASSIGNMENT switches for the bulk
store port attached to the mlddle order service rmremory to 001.
Set the ASSIGNMENT switches for the high order memory to 010.

5) Set all ADDRESS RANGE switches to the FULL position.

6) Set the PORT GROUP swilitches for the three service memories to
go.

7) Set all INTERLACE switches to to the aprropriate values.

8) Set the PORT GROUP ASSIGNMENT swltch tabelea 00 opposite
LOGICAL BSU CHANNELS EyCyBy, and A to the YES position. All other
PORT GROUP ASSIGNMENT snitches should be In the NO position.

3) Set the ASSIGNMENT swltches for LOGICAL BSU A to 7 and the
PHYSICAL BSU switches for LOGICAL BSU A to 5. For LOGICAL BSU By
they should be 6 and 53 for LOGICAL BSU C, they should be 2 and
53 and for LOGICAL BSU Es they should be 0 and 4. 10) Set all
WRITE INHIBIT switches to the OFF position.

11) Set the PHYSICAL BSU CONTROL switches labeled &4 and 5 to the
ON positione All other PHYSICAL B8BSU CONTRCL swlitches should be In
the OFF positione

12) Set the CONTROL BASE swlitches for PORY GROUP 00 to 1100
octale.

13) Set the TEST/NORMAL swltch to TEST, the OPERATION RETRY
swltch to the DISABLE poslitlon, the ALARM DISABLE switch to the
NORMAL posltlon, and all the SYSTEM CONTROL & MCNITOR switches to
the OFF position.
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In additlon, the following service and development conflguration
cards should be In the service and develogment conflig decks?

PART PAGE 0 4000 0 0 0 0 0 0 0 O

PAGE BULK 0 4000
BULK 0 4000 2 2
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APPENDIX B

CHE SKLISI-EDB.QQ.NEIQQBIE&-IEE.BHLK,HQRE_E.QR_SEBMIQLANQ.D.E!ELQEﬂ ENT

1) Enable the port to which the bulk store Is attached at each
memory controlter belng used on development and service.

-~

2) At the bulk store, set the PORT ENABLE switches for the
memories being used to the ON positlone All other PORT ENABLE
switches should be In the OFF poslition.

3) Make sure all INITIALIZE ENABLE swltches are iIn the OFF
poslition.

4) Set the ASSIGNMENT switches for the bulk store port attached
to tre development memory to 000, Set the ASSIGNMENT switches
for service memories as described in APPENDIX A, part 4.

5) Set atl ADDRESS RANGE switches to the FULL position.

6) Set the PORT GROUP switches for the two service memorjes to
00. Set the PORT GROUP switch for the development memory to 0i.

7) Set all INTERLACE switches to to the appropriate values.

8) Set the PORT GROUP ASSIGNMENT switch labeled 00 opposite

LOGICAL BSU channels Ey Cy and 8 to the YES positlon,. Set the ~
PORT GROUP ASSIGNMENT switch Ilabeled 01 copposlite LOGICAL 8SU

chanrel A to the YES positione. At} other PORT GROUP ASSIGNMENT

switches should be In the NO position,

9) Set the ASSIGNMENT switches for LOGICAL BSU A to 7 and the
PHYSICAL BSU switches for LOGICAL BSU A to0 5. For LOGICAL BSU B,
they should be &6 and 53 for LOGICAL BSU Cy 2 and 5% and for
LOGICAL BSU Ey 0 and 4.

10) Set all WRITE INHIBIT swlitches to the OFF pasition.

11) Set the PHYSICAL B8SU CONTROL swiltches labeled 4 and 5 to the
ON positione Alt other PHYSICAL BSU CONTROL switches should be In
the OFF positione.

12) Set the CONTROL BASE switches for PORTY GROUP 00 and 01 fto
1100 octal.

13) Set +the TEST/NORMAL switch to NORMAL, the OPERATION RETRY
switch to the DISABLE positiony, the ALARM DISABLE switch to the
NORMAL positiony and all the SYSTEM CONTROL & MCNITOR switches to
the OFF positlion.
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In addition, the tollowlng conflguratlon cards should be in the
service and development conflg decks?

Jecylge
PART PAGE 0 3400 0 0 0 0 C 0 0 O

PAGE BULK 0 4000 3400 400
BULK © 4000 2 2

Developrent
PART PAGE 3400 400 0 0 0 0 0 0 0 O

PAGE BULK 3400 400
BULK 0 4000 2 2
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