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FACILITY:

Linked with VMB.EXE - part of the
bootstrap module for VAX 11/780 hardware.

ENVIRONMENT :

Runs at IPL 31, kernel mode, memory management is OFF, 1S=1
(running on interrupt stack), and code must be PIC.

FUNCTIONAL DESCRIPTION:

This routine is 11/780 specific and

determines how many memory controllers are on the system,
where they are, how much memory they control, which pages
of that nonor‘ are present (and good). Then the routines

set bits in the PFN bitmap to represent each present (and
good) page of memory.

As a side effect, the routines store the type of adapter located
at each bus slot in the RPB.

INPUTS:
R; - address of 1st RPB configuration code field

R = address of the S(B
R11 = address of the RPB
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IMPLICIT INPUTS:

The positions on the 11/780 sast;n bus are called NEXUSes, and
are identified by TR numbers 0-15. Although conventions place
nemor¥ controllers at fixed TR numbers, the software must
identify the adapter code in each NEXUS device's configuration
register to decide what the adapter or controller is.

If a NEXUS has a readable configuration register, the register
contains the adapter code in the lower byte. If the
configuration register is of a nenorl controller, the adapter
gofo ?atches an entry in the table MEMTYP (see table in code
elow).

Memory controller registers also contain
the size of the memory in either 128-page or 2048<page units
the starting page number / 128 :
a bit indicating if the memory is externally interleaved or not
OUTPUTS:

R7, R8, R11, and SP are preserved
ALl others (including AP and FP) are altered

IMPLICIT OUTPUTS:
The PFN bitmap is modified to describe all of physical memory.
RPBSL_PFNCNT stores the number of pages of physical memory.
ALl single parity errors in memory are cleared.

RPBSB_CONFREG describes each NEXUS on the system bus with an
adapter type code.

AUTHOR:
C. A. Samuelson, creation date 24=-April=1981
REVISION HISTORY:

v03-004 RNGO0O04 R09 amache 07=Jul=-1983
Add support for MS780-H memory arrays.

v03-003 TCMO003 Trudg C. Matthews 27=-Apr-1983 .
Change sense of CRDTEST flag from an enable to an inhibit, so
that pages with CRD errors are removed by default.

v03-002 TCM0002 Yrud‘ C. Matthews 26=Jan-1983
Add supgort for RPBSV_CRDTEST flag that specifies that
pages with CRD errors be removed during the memory test.

v03-001 KDMOO78 Kathleen D. Morse 15-Mar-1982
Add_RPBSV_F INDMEM flag and lo,is. that allows the
11/782 inStallation to use MA780 memory instead of
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« Configure and Test 11/780 Memor 15=-SEP=1984 23:42:17 VYAX/VMS Macro V04-00
" ’ 4=-SEP=-1984 ngo :10 (BOOTS.SRC BTHEH?BS.HAI:I
MS780 memory.
v02-003 PHLOO12 Peter H. Lipman 04~-Aug=-1981

Change PSECT to put this code into an area that VMB
can overlay when it reads in the secondary boot.

v02-002 PHLO011 Peter H. Lipman 8-Jul-1981
Use new common test memory lLoop routine BOOSTEST_MEM.

:

0
000

Fix test for MS780C controller to use right mask.
Eliminate use of CPU dependent MAX_PGS parameter.

v02-001 TCMOO001 Trud¥ C. Matthews 2-Jul-1991
Add support for new 11/780 memory controller, MS780E.
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Declarations 4=-SEP-1984 :05:10 (BOOTS.SRCIBTMEM780.MAR;1 (2)
} g .SBTTL Declarations
} ? .DEFAULT DISPLACEMENT, WORD
138 ;
}‘g s Macros to describe VMS data structures
00 141 °
0C 14 SOMPDEF 3 m dun file header definitions
000 148 $10780DEF § 3380 Gotinttions
000 144 $SMPMDEF ; Multiport memory register definitions
888 145 SNDTDEF ; Nexus device types
149 $PRDEF : Processor registers
008 14 $RPBDEF : Restart parameter block
00 148
0000 149 : t
000 150 ; : Macros
R
0000 15§ .MACRO ERROR,STR ; Outputs an error string to the
3888 }gg °§§%x: sanouf : console terminal.
8888 }gg .ENDM  ERROR
00000000 158 .PSECT YBTMEM,LONG
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and Test 11/780 Memor 15-SEP=1984 23:42:17 VYAX/VMS Macro V04~
. ldont‘fy 11/780 noany b-SEP-19g6 33305:10 !BOOTS.SRCSBTHEH?B MAR;1

}6? .SBTTL CHECKMEM_780, Identify 11/780 memory

16 i

}gg : CHECKMEM_780, Locate and test memory for 11/780

166 :==

e

169 ; The table below describes the 4 valid types of memory setups on

130 ¢ the 110980" et Ay Pt

};1 :

17§ MEMTYP:

174 .BYTE NDTS_MEM4NI : 4K = not interleaved

175 .BYTE NDTS_MEM4LI : 4K = interleaved

179 .BYTE NDTS_MEM16NI : 16K = not interleaved

17 .BYTE NDTS_MEM16] : 16K = interleaved

173 .BYTE NDTS_MEM64NIL : 64K = non-interleaved lower

17 BYTE NDTS_MEMG4LEIL : 64K - oxtornlll{ interleaved

180 BYTE NDTS_MEM64NIUV : 64K = non-interleaved upper

181 BYTE NDTS_MEMG4EIV : 64K - externally interleaved

1 i .BYTE NDTS_MEM64I : 64K = internally interleaved

1 .BYTE NDTS_MEM256NIL : 256K = non-interleaved lower

13& .BYTE NDTS_MEM256EIL : 256K = externally interleaved

185 .BYTE NDTS_MEM256NIU : 256K = non-interleaved upper

189 BYTE NDTS_MEMZ256EIV : 256K - externally interleaved

}gl BYTE NDTS_MEM256] : 256K = internally interleaved

!38 MEMTYPCNT = ,~MEMTYP : Number of memory types.

191 SHRMEMTYP:

19§ .BY NDTS_MPMO ; Multiport memory (port #0)

19 .BYTE NDTS_MPM1 : Multiport memory (port #1)

194 .BYTE NDTS_MPM : Multiport memory (port li)

195 .BYTE NDTS_MPM : Multiport memory (port #3)

}g; SHRMEMTYPCNT = ,=SHRMEMTYP

198 BASE_MA780: ; Base at which MA780's are placed

199 kone 0 :

O? TOYAL_HA?LS;G . : Total MA780 memory in bytes

8; HEH_CURAﬁR: E Array of current memory adr ranges

BLKB <B8+8> : Max of 8 memory controllers allowed

& MEM_F INALADR: : Array of desired memory adr ranges
S .BLKB <B8+8> : Max of 8 memory controllers allowed
9 MEM_TR_MTYPE: : Array of memory TRs and corres

8' .BLKB <2+8> ; Max of 8 memory controllers allowed
09 ;

10 ; Start testing NEXUSes to find adagters. First, save the stack position

}i : s0 it can be restored after a machine check.

1 ]

}g CHECKMEM_780::

16 MOVL #10780SAL _NNEX ,AP : Set up NEXUS loop counter.

Ary (;)\
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s 11/780 Memory
fy 11/780 memory

9

SP,FP ; Save current top of stack.

§ Set up the physical address of the 1st NEXUS on the system bus.

ROTL

MOVAB

#29,.1M R4 ; Ist NEXUS is at “x20000000.

Point to first entry in the memory description List in the RPB.
RPBSL _MEMDSC(R11) ,R10

During this memory locate and test loop, the following registers are

used:

value read from the configuration register

maximum number of pages possible

number of pages in the next controller

;ggagss of the configuration register on the current

address of next b‘to in RPB adapter type table

address of the SC

starting pago number for the next controller

address of the memory description List in RPB (pagcnt & pfn)
address of the RPB

nexus loop counter

saved SP; used to restore stack position after machine check

Set up a machine check fault handler to gain control if the loog
addresses a non-existent configuration register (an eapt¥‘usxus or

gets a serious parity error on a page. Then read the con

register.

AR A TR TR TE PR TR FETE TR TR PR P PR FE Y TR R P PR TN T
D
0

TRY_NEXUS_780:
CCRB
MOVAB

MOVL

guration

; Memory locate and test loop.

(RS)+ : Assume nothing on NEXUS.
a

DO_NEXT_780+1,4 (R7) : Set up fault

(R4) ,R2

ndler (+1
: forces exception on the
: interrupt stack).

: Get CR at current NEXUS.

: Execution continues here if the configuration register is present.
: Test to see what kind of adapter or memory controller this is.

.
L

MOVB
- 8BS

LocCC
BEQL

R2,=1(RS)
#RPBSV_MPM,RPBSL_BOOTRS(R11),~-
CHK_SHRMEM ;

: Store adapter code in RPS,
Br if multi-proc boot

R2,PMEMTYPCNT ,MEMTYP  : ::uorg controller here?
: o [+]

CHK_SHRMEM :

check for shared memory.

Find out whether the memory addresses are within legal bounds. If

. so, compute the starting page number and the number of pages on the

r-108¢ $3:08:10 YBooTS.shesatmenrao man:1 "% (%)

: Set pointer to memory description list




H 9
800 fentity 117980 memory  |4-SEP-198¢ 53:08:10 Bo0vS.sncioimEmTao ;1 0% By

e

o\
x
me
™0
x
M.
DO
c
-~
—s

; controller.
SO 04 A4 DO MOVL 4&(R4) RO : Get starting address register.
59 0 28 F ;F EXTIv  #15,#13,R0,R9 ;s Starting .3. nuuborl1sl
9 7 78 ASHL  #7.R9.R$ : Multiply by 1 g = page number.
53 e 06 EF EXTIV  #9,#6,R2.R3 : Get size in 128 or 2048 page units.
D INCL R ; Convert size=1 to size.
50 8 MOVL #7,R 3 As’gne 128 pa?o units (MS780C).
5¢ EO 3? BITB #*XEO,R2 s MS780C controller?
3 o ESSt ;?? RO : Ef:i ‘:2‘532" age units (MS780E)
H u 7] .
53 2? 28 98 308: ASHL : Multiply to figdgl of pages present.

RO,R3,R3
ASSUME DMPSV TR EQ sa
ASSUME DMPSS_TR EQ

VAX 11/780 Interleaved Memory (controller = MS780C)

When two memories are interleaved, they must be an even-odd pair of

TR numbers. Both memories have the same starting Yhysical address. VMB
doubles the size of the first memory and checks all the pages as if

they belonged to the first controller. When the second controller

is scanned, VMB realizes that it has already checked the corrcsponding
memory pages and skips to the code that finds the next CSR. In the RPB,
there is onl, one ncnor‘ descriptor initialized. It contains the even
numbered TR #, double the memory page count, and the common base PFN.

VAX 11/780 Interleaved Memory (controller = MS780E)

The above paragragh also applies to the MS780E controller, with one
exception: the MS7B0E controller stores the entire size of the interleaved
memory in the ncnor’ Bizc field of the confi,uration register, not half the
size. Also, the MS780E supports two forms of interleav na: external and
internal. fhe internal interleaving requires no special VMS action: the
code fath taken is the same as for non-interleaved memory. MS780E external
interleaving shares a code path with MS780C interleaved memories.

COOMM I AN AN AN AN AN AN AN IA A AR AT AT IAIMMMMOOO0D0O0
OWVIANT O OV VOOV OV VOOV OVOVOOVOVOVOOVOVOOVOVOVOVOVVVOONNIM OV |

AANNIALHIVINININININININ) = b b e e e ek = = = O O O O O O O O O O OOV VOV O VOV COCCOCOCOCOCDCOCD N NNNNN

OO0 NO WS N = O VOO N VIS LN = O 0 00 NOM N SN = © O 00 N O VS N = © O 00 NOM N SSWN) = OO0 00 NI N o~

0C 52 E9 BLBC R2,108 : Branch if no intcrleavina. )
7D 5C Eg BLBS AP.DO_NSXT_?BO : Br_ it 2nd of interleaved TR# pair.
52 EO 8F 9 BITB #-XEO,R : MS780C_controller?
Og 15 1 BNEQ 10% : No; MS780E already has correct size.
53 53 (0 O1 ADDL  R3,R3 : MS780C requires page count doubled.
8A 53 00 O 108: MOVL RS, (R10)+ : Save # of pages in this memory
FF AL 54 04 go EF 1?? EXTZV  #1%5,#4,R4,-1(R10) : Save TR number for this memory
8A 9 00 }" rest TBOROVL R9, (rR10)+ : Save starting PFN for this memory
04 A7 0425°'CF 9E 0114 ~  MOVA PAGE_MCHECK_780+1,4(R7) ; Set page skipping handler (+1
11A : for on interrupt stack).
52 0402°'CF 98 11A MOVAB TEST_QUAD_780,R2 : Routine to test one page
FEDS' 3 11F BSBW BOOSTEST HSH : Test the specified range of PFN's
5 11 0122 BRB DO_NEXT_78
124 CHK_SHRMEM:
FEEL CF 04 gs 3A 0124 LOCC R2,#SHRMEMTYPCNT ,SHRMEMTYP ; Is this a shared loaor‘?
13 } 2 BEQL DO_NEXT_780 : No. Go look for another NEXUS.
1
188

64 OOGOOOOg g: C

BISL l‘!OO&OOO%%.NPHSL CSR(R4) ; Clear power=-up bit
04 A4 FF00000 000000,

BISL  #*XFF MPMSL_CR(R4) ; Clear error bits
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v04-000 CNECKHEa_ !0 ldcntif 11/780 neery &=SEP-1 336 52' i: BOOTS SRC BTHEH?OS.HAR;1 . (g);
08 A4 000 8F 13 1 BISL ”"x MPMSL_SR(R4) ; Clear error bits
10 A4 g 8088 3r C 143 § BISL 0‘x§888888 HPH L ERR(R&) Cloor orror bits
CAG D 148 MOVL MPM : Get Inva ;do ion Control Register
59 14 ;r 14F & EXTIV cnpn NV_ sern NMPMSS _ lnv sern R ; Starting address
09 8 015 5 ASHL vert tg ;art ng PFN
53 3 12 EF 0158 9 EXTIV an#nsv INV_MEMSZ, #MPMSS _ iuv nensz R3,R3 ; Array size
5 9 15D INCL Rg : 0°= one oar so add one to count
53 S3 89 15¢F s ASHL #9,R3,R3 ; Multiply by f2 to compute # of pages
8A 53 D0 0163 MOVL 3 (R10)+ ; Save # of pages in this memory
166 340 ASSUME ﬁsv TR EQ 24
166 41 ASSUME DHPSS TR EQ
FF AA 5S4 4 D EF 0166 £§ EXTZV 3.#8 . R4,=-1(R10) : Save TR number for this memory
A 59 og 16C 34 MOVL ( 10)+ Save starting PFN for this memory
00001800 8F D3 016F 344 BITL ;<ﬁpasn npn ! apasn usenbn> : It nul j=proc boot or MA78
30 AB 17; 45 RPBSL gUOTRS(R1l ; memory used as oca memory,
9B 12 017 69 BNEQ ; then go include it in bitmap.
01 1 8};3 20 BRB DO NEXT _780 : Branch around bytes left by .ALIGN
0178 &9 LALIGN LONG ; Longword-aligned handler.
0i7¢ 330
017C 53 : Fault handler for non-existent configuration register, or unreadable
017¢ 53 ; registers, or a non-memory controller NEXUS device. Restore stack
017C 56 ; po nter, clear all errors, and try for another NEXUS if any remain.
176 33 °
017¢ 57 DO_NEXT_780: ; Skip to next NEXUS.
SE SD DO 017C 58 MOVL FP,SP : Restore stack pointer.
30 00 DA O017F 59 MTPR #0 #PRS SBIFS : Clear any faults.
5¢ 2000 C& 9 013; 60 MOVAB  10780SAC PERNEX(RA) R¢ : Move to next NEXUS.
1€ SC P 8}8A 21 SOBGTR AP_NEXT NEXUS 780 s If still a NEXUS, loop.
i i
: Chec ere is sufficient memory to boo .
O‘IgA 65 ; Check if th i fficient to boot VMS
018a 367 °
10 30 AB OE ES O018A 68 BBCC #RPBSV_F INDMEM ,RPBSL T S(R11) 103 Onl check if requested
52 00BC CB° 18 00 EF O018F 369 EXTZV co #24 RPBSL nénosc n ).R2 ; Get # .? rst memory
00000400 8F S2 D1 0196 370 CMPL 2.#°x400 i Is"there at oast
0C 1I1F 8}3? ;1 BLSSU FIND HEH : Go try to find HA780 nenory instead
: Reestablis e normal machine check fau andler.
019F 7; R tablish th N hi heck fault handl
}3F ;; fos
04 A7 0001°'CF DE O019F 79 MOVAL  UNEXP MCHK+1,4(R7) : Reset SCB vector.
BA D4 1A; 7 CLRL (R10)¥ : Indicate end of RPB memory descr list
05 O01A 78 RSE : Return to main routine.
h
1A 1 ; Extra Label and branch here to loop back through the NEXUS testing
1A i : code.
AR
1A S NEXT_NEXUS_780: : Try the next NEXUS.
FFOE 31 01A 6 BRE TRY_NEXUS_780 : Branch to top of lLoop.
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v04-000 FIND-HEa = Locate MA780 memory anz use i &-SEP-1984 S;:O :10 (BOOTS.SRC BTHEHTBg.nAR:1 v (g)‘
}ig §3 ) SBTTL FIND_MEM = Locate MA780 memory and use it instead of MS780
1AB : This code assumes that VMB will be entirot; loaded into one memory
1AB 91 ; and not across memory controllers, except for the case of interleaved
}:g g; ; local memory.
1AB 394 FIND_MEM:
S7 FE6B CF 9 O01A 95 MOVAB  MEM_CURADR,R7 ; Adr of old phys adr range array
58 FEA6 CF 9E 018 9 MOVAB HEH_FINALAﬁR,Rs ; Adr of new phys adr range array :
59 FEE1 CF 9t 018 9 MOVAB  MEM_TR_MTYPE,R : Adr of memory TR #s and corresp type |
5A 00BC CB 9 01BA 98 MOVAB  RPBSL_MEMDSC(R11) ng : Adr of mem dsc array (all control!ors) ;
§ 0090 8 18F 399 MOVAB  RPBSB_CONFREG(R11J,RS ; Adr of nexus type codes |
C 01C4 400 CLRQ R2 : Init total MA memory and local memory
: Init starting adr to
56 D& 01C 401 CLRL Ré Init starting MA adr to 0 ;
168 208 108 |
54 BA FFO00000 8F C 1C 404 BICLS #*XFFO000000,(R10)+,Ré ; Get count of pages in this memory u
1 1Dg 405 BEQL 40% : Br if no more memories |
50 FF AA  9A 01D2 40 MOVZBL =1(R10),RO ; Get TR # for this memory ,
89 98 0106 40 MOVZBW RO, (R9)+ : Remember TR # and assume local memory
67 B8A 09 78 8109 408 ASHL #9,(R10)+,(R7) : Compute old storting ph{: b‘to adr ‘
5¢ 54 09 78 010D 409 ASHL #9,R4 R4 : Compute count of bytes in this memory
04 A7 &7 54 €1 O01E1 410 ADDL3  Ré4, (RP),4(R7) : Compute old ending phys byte adr |
04 A7 D7 01E6 411 DECL 4 (R7) : Make old ending adr exact to byte |
S0 6540 9A O01E9 61; movzeL (RS)CRO],RO : Get NEXUS tyfe for this memory |
FEOD CF OE S50 3A 81Eg Y LOCC RO,#MEMTYPCNT ,MEMTYP : Is this Local memory? '
18 13 01F3 414 geaL 208 : Br on no, assume it is MA780 memory
68 S2 DO O1FS 415 MOVL R2, (R8) : Set new startin? phys byte adr I
04 AB 68 54 C1 O1F8 619 ADDL3 R4, (R8),4(R8) : Compute new ending phys byte adr
¢ 54 (0 O01FD &1 ADDL R4 ,R2 : Add mem size to Local mem accum !
04 A7 56 D1 8200 418 CMPL R6,4(R7) : Does local memory extend beyond 8MB? l
16 14 0206 419 BGTR_ 306 : Br on no, local mem < 8MB |
56 04 A7 01 C1 0206 420 ADDL3  #1,4(R7).R6 : Get next adr after all local memory |
oF N 8§8§ 2 1 208 BRB 308 ; Continue in common code :
FF A9 01 90 0200 & i MOVB #1.,-1(R9) : Set MA780 indicator g
68 53 DO 0211 424 MOVL RS, (R8) : Set new starting phys byte adr .
06 AB 68 54 C1 0214 425 ADDL3 Ré&, (R8),4(R8) : Compute new end nx ghys byte adr *
53 54 (0 8 }g 2 9 308 ADDL R4,R3 : Add mem size to MA780 mem accum
04 AB D7 021C 428 DECL  4(R8) ; Make new ending adr exact to byte |
57 08 (O 1F 429 ADDL #8,R7 : Point to next old range ;
58 08 (O 430 ADDL #8,R8 : Point to next new range ;
Al 1N : 1 408 BRB 10§ : Loop to do next memory ’
FDEA CF 53 90 7 & ; MOVL R3,TOTAL_MA780 : Remember total bytes of MA780 memory i
67 C C 434 CLRQ (R : End the old range array 1
68 7C 435 CLRQ (R8) : End the new ranao arra{ !
69 Bé : ? CLRV (R9) : End the TR # and type list {
3 e
[A s : Now check if all MA780 memory is where it should be for an 11/782.
439 : In other words, it starts at physical address 0 and each controller '
&6? : 1s contiguous to the previous one. kacal memory will be at some
:: ; higher physical address than all MA780 memory. ‘
S7 FDE4 CF 9E 44§ ] MOVAB  MEM_CURADR,R7 : Adr of old phys adr range array
S8 FEIF CF 9E b4 MOVAB HEH-!INALAﬁR.RO : Adr of new phys adr range array §
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59 FESA CF 9E 2% 225 508 MOVAB  MEM_TR_MTYPE,R9 Adr of memory TR #s and corresp type
69 9 4 44 1ST8 (R9) ; Any more memories?
B8 1 4 463 BEQL 708 ; Br if no more memories
0C 01 A9 E 4 44 BLBC 1(R9),60% ; Br if this is local memory
68 67 DI 4 65? CMPL (R7), (R8) : Is current phys adr the desired adr?
15 12 &C 45 BNEQ 80% : Br if memory phys adrs are not set up
06 AB 04 A7 DI 4 LS§ CMPL 4(R7),4(RB) : Is current phys adr the desired adr?
0OE 12 g 22‘ 608 BNEQ 80$ : Br if memory phys adrs are not set up
57 08 ¢ 3 455 ADDL #8,R7 : Point to next old range
g& 83 C gl 629 ADDL #8,.R : Point to next new ranve
3 C B & ADDL #2.R : Point to next memory TR and type
11 g 223 o BRB 506 ; Continue with next memory
0159 31 0 g 22? BRW MA780_AT_0O : MA780 memory adrs already set ok
§ 6 665 ; Now set all the MA780 storting addresses to be contiguous
6 465 ; above all local memory. Use the maximum of 8MB and what is currently
8 6 464 ; being used for local memory.
0563 468 bos
S8 FDF3 CF 9 026 469 MOVAB  MEM_F INALADR,R8 : Adr of new phys adr range array
59 FE2E CF 9E 8228 268 908 MOVAB MEM_TR_MTYPE,R9 : Adr of memory TR #s and corresp type
53 69 9A 026D 490 MOVZIBL (R9),.R3 ; Get TR # for this memory
6 13 0 7g Y4 BEQL 1108 : Br if no more memories
18 01 A9 E9 027 &7; BLBC 1(R9),1008 : Br if this is Local memory
56 68 56 C1 0276 47 ADDL3  R6, (R8) R4 : Get starting adr for this nenorx
S 54 02 78 8 TA 474 ASHL #2.R4,RE ; Compute startin? adr bits for MA780
56 D6 7E 475 INCL R : Set enable bit for setting start adr
53 S3 00 78 0280 k?g ASHL #13_R3,R3 : Compute TR offset part of contlr adr
53 2000000C 8F C8 0284 47 BISL #*xé000000¢,R3 : Get controller register address
63 5¢ 00 8 gg z;g 1008 MOVL R&, (R3) : Set new starting adr for this memory
59 02 CO O028E 480 ADDL #2,R9 : Point to next memory TR #
58 08 CO 0291 481 ADDL #8_R8 ; Point to next new range
07 11 3 g: 23; BRE 90§ ; Continue for next mem
0296 6§6 : Now move VMB into the MA780 memory at the lowest starting address.
0%96 48% ; Then continue executing VMB in that memory so that the Local memory
0296 ng : starting addresses may be changed.
0596 488 i108
FD77 CF S6 DO 92 433 MOVL R6,BASE_MA780 : Remember this base address
0000°CF 01 DO 490 MOVL #1,CONTINUE 6NDEX : Set continuation code index
50 0000°CF 9 AD 491 MOVAB  START BOOT,R : Get physical addr of start of VMB
50 80000 00 8F A 49 SUBL #*%200,R : Include the RPB
66 60 0200'8F A¢ 49 MOVC3  #BOOTHIGH+*X200, (RO),(R6) ; Move VMB/RPB into different memory
58 56 00000200 8F C1 02B2 49 ADDL3  #*X200,R6 ; Remember base address
50 1C AB D BA 495 Mova RPBSL_B0OTR (R11).Rg : Reset register RO-R1 to boot value
2 & AB 7D ] 49 Mova RPBSL_BOOTRZ2(R11) ,R : Reset register R2-R3 to boot value
4 AB 7D C 49 MovaQ RPBSL_BOOTR4(R11) R4 : Reset register R4=-R5 to boot value
C AB D C 49 MOVL RPBSL-HAL!CODE(R1‘) AP ; Reset register AP to boot value
A 10AB D CA &9 MOVL RPBSL-HALTPC(R11) ,RI0  : Reset register R10 to boot value
58 14 D C 0 MOVL  RPBSL-HALTPSL(R11§,R11 ; Reset register R11 to boot value
= 3 D D 1 MOVL R8,SP . Reset register SP to point to RPB+200
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= Configure and Test 111780 Memory
780 memory and use i

FIND_MEM = Locate MA

17 gs JMP
D & CONT1_PATH::
D9 5
D9 ? 3
1 :
€1 0209 83 ADDL3
9t 02FE1 10 MOVAB
9E Eg }1 o MOVAB
s g8 881 moum
N .
78 02F8 219 ASHL
78 02FD 513 ASHL
8 0301 21 BISL
A8 0308 0 BISW
B 0310 351 Bits
00 0312 5 § MOVL
E9 0316 524 BLBC
€3 0319 525 SUBL3
ge 031E 526 INCL
8 0320 527 ASHL
0 0325 528 ADDL
€1 0328 529 ADDL3
D0 03 g §30 MOVL
8A 0333 3§31 BICB
D0 0336 53§ MOVL
033D 533 20s:
D0 033D 534 MOVL
0344 535 308:
€0 0344 536 ADDL
€0 0347 537 ADDL
11 03¢A 538 BRB
034C 539
034C 540
ogac 541 ;
034C sa; 40s:
D0 034C ga MOVL
N
5 ggg -249 MOV(C
T
7 ggr 243 MOVa
7 03 ; 50 MOVQ
00 gr 5§51 MOVL
00 0378 ssg MOVL
D0 O037F 55 MOVL
D0 0383 554 MOVL
1 2 gs JMP
) S? CONT2_PATH::
A 5§58

START_BOOT_1(R8)

MEM_F INALADR,R8
MEM_TR_MTYPE ,R9

(R9) ,R3
40%

1(R9),30$
R6, (R8),R4
#-1,RG. R4
#13 R3 R3
#*%20000004 ,R3
#*%4000,R4
R&, (R3)

#4°R3

(rR$)  R2
2,208
é§5).4(aa).n1
#-2,R1,R1

R4 ,R1

#4%2004 ,R3,RS
R1, (RS)

#4.RS

#°X100, (RS)

#4X100, (R3)

#2,R9
#8°R8
10§

#2,CONTINUE INDEX
START B0OT,RO
#4%200

RO :
caooruicuo;xzoo.<n0).(a6§

#*x200

RPBSL HALTPC
RPBSL “HALTPSL

RS, SP
START_BOOT_1(R8)

R11) .
. (R11)

RPBSL "HALTCODE (R1{
(R11)

(R11}

33ERCI08e B3i08i06

; Continue executing VMB in other memory

LI AR TR TR PR PR PR PR PR TR PR PR PR PR PR PRA PR T T B T )

.

AX/VMS Hasro voa-so
BOOTS.SRCIJBTMEM780.MAR; 1

Now move all local memory into the next 8MB above the MA780 memory.
TOTAL _MA780,BASE_MA780,R6
ADR :

; Get base adr for local memory
Adr of new phys adr range array
Adr of memory TR #s and corresp type

Get TR # for this memory

Br if no more memories

Br if this is MA780 memory

Get startin? adr for this memory

Get right bits to write into register
Compute TR offset part of contlr adr
Get controller rogistor address
Set enable write to starting adr bit
Set new starting adr for this memory
Get adr of interleaved bits

Branch if this controller is

not interleaved

Get # bytes of interleaved memory
Round up to a paae boundary
Calculate base adr for second half
of this nenor¥

Get address of second controller

Set new starting adr for this memory
Get adr of interleaved bits

Turn off interleaving

Turn off interleaving

; Point to next memory TR #

Point to next new range

: Continue for next mem
: Now move VMB back into local memory, which is way up high now.

; Set continuation code index

Get physical addr of start of VMB
Include the RPB

: Move VMB/RPB into different memory
Remember base address

Reset register RO-R1 to boot value
Reset register R2-R3 to boot value
Reset register R4-R5 to boot value
Reset register AP to boot value

Reset register R10 to boot value
Reset register R11 to boot value
Reset register SP to point to RPB+200
Continue executing V

in other memory

Page 11
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A 59 :

: g : Now set MA780 memory to be contiguous, starting at physical address 0. ;
58 Ftss CF 9 A 6 MOVAB  MEM_F INALADR,R ; Adr of new phys adr range array ,
59 FDO7 CF  SE 92 g‘ 108 MOVAB  MEM_TR_MTYPE,R ; Adr of memory TR #s and corresp type ;
53 69 9A 94 65 MmovZeL (R9),R3 : Get TR # for this memory E
23 13 97 69 BEQL nn736_Ar 0 : Br if no more memories |
1701 A9 E 99 6 BLBC 1(R9) 208 : Br if this is Local memory !
54 63 9g 90 63 MOVL  (R8) Ré& : Get starting adr for this memory ;
56¢ 54 AQ 9 ASHL #2,R4 R4 ; Compute start n’ adr bits for MA780 ,
4 9 A 0 INCL 4 : Set enable bit for setting start adr !
53 S3 D Ab 71 ASHL #13,R3,R3 : Compute TR offset part of contlr adr ?
53 20000g0C gf C AA 7§ BISL w*xéogéoooc.as : Get controller register address e
6 & 00 Osgz ;‘ 208 MOVL R4, (R3) : Set new starting adr for this memory |
59 02 CO0 8386 275 ADDL 0%.R9 : Point to next memory TR # ?

58 08 CO 0387 579 ADDL #8,R8 : Point to next new range
P8 1N 8%3? g;a BRB 10§ : Continue for next mem ,
038C 579 ; Now move VMB into the MA780 memory startin? at physical address 0. j
03BC 580 ; This should be the correct memory to boot from, so re-execute ;
8%3% ggl : VMB entirely over again now. |

338( 585 MA780_AT 0:

0 O0000°'CF 9 3BC 584 MOVAB  START_BOOT,RO ; Get physical addr of start of VMB 3
S0 00000200 BF C2 03C1 585 SUBL #*%x200,R0 : Include the RPB %
00000000 9F 60 0200°'BF ; 03C8 586 MOVC3  #BOOTHIGH+*X200,(R0),a#0’; Move VMB/RPB into different memory ;
S0 1C AB 7D 03p2 587 MOVQ  RPBSL_BOOTRO(R11),R0° ;'Reset register RO-R1 to boot value |
52 & AB 7D 0306 588 Mova RPBSL_BOOTR2(R11) ,R2 : Reset register R2-R3 to boot value .
54 CAB 7D O3DA 589 Mova RPBSL_BOOTR4(R11) ,Ré : Reset register R4-R5 to boot value }
55 0800 8F A8 0305 590 BISW #RPBSA_MPM RS : Use MA78 nonorx only 4
SC 18 AB DO O3E 591 MOVL RPBSL_RALTCODE(R11) ,AP ; Reset register AP to boot value !
S5A 10 AB DO 03E7 59; MOVL  RPBSL_MALTPC(R11) R0 : Reset register R10 to boot value |
58 14 AB DO O3B 59 MOVL  RPBSL™HALTPSL(R11J,R11 ; Reset register R11 to boot value |
SE 00000200 8F DO O3EF 594 MOVL #*x200,SP : Set register SP to adr of RPB+200 |
00000000 9F D& O3F6 595 CLRL ar00 : Set physical adr of RPB in RPB i
00000200°9F 17 O3FC 596 JMP @#START_BOOT+*X200 ; Continue executing VMB in other memory g
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Test 11/780 Memor 15-SEP=1984 23:42:17 VAX/VMS Macro V04=00
Test a quadword o‘ memor &4-SEP-1984 53:0 :10 BOOTS.SRCSB?HEH?ig.HAR:1

.SBTTL TEST_QUAD_780 = Test a quadword of memory

Functional Description:

Test a page of 780 memory,
Calling Sequence:

JSB TEST_QUAD_780

= starting address to test
= Quad word iteration count (64)
1= Address of RPB

Outputs:

Returns via RSB if the entire page is 0K
Error exit via Machine Check code to BOOSPAGE _MCHECK

ITA TR PR TR TR TR TR PR PR PR A A A TR PR PR PR PR PR TR R 1™
' -

=3

©

c

-~

w

Test 1 quadword at a time.
Clear a quadword.

Read both longwords, and
advarce to next quadword.

TEST_QUAD_780:
MTPR  RO,#PR$ SBIQC
cMPL  (RO)+, (ROD)+

If no gross errors occur _in the clear to the quadword or in the
subsequent read instruction, then execution continues below. Otherwise
execution goes to the fault handler -- PAGE_MCHECK_780.

SOBGTR R1,TEST_QUAD_780 ; Continue clearing unless done.
BBC #rRPBSV_CRDTEST, - : Branch if CRD test not inhibited.
RPBSL_BOOTRS(R11),108 :

5%: RSB : No CRD test; return.
: Check to see if there were any CRD errors on this page.
fos:
MFPR #PRS_SBIER,-(SP) Get SBI error register.
MTPR  (SP)I#PRS_SBIER Clear errors just in case.
(SP)+ Check for CRD error.

BITL g;xadoo.
BRB ERR_EXIT_780

Branch if no CRD errors occurred.
Else take error exit.

.ALIGN LONG : ALl handlers longword-aligned.
: Handler that gains control when a page has gross memory errors.

P current page.

PAGE _MCHECK 780: : Ski
MTP : Cla2ar error indicator.

R #0,#PRS_SBIFS
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FBD6' 31 §6§7

42A

655
656
657

8
d Test 11/780 Henor¥
= Test a quadword of memor

ERR_EXIT_780:

BRW
END

10

BOOSPAGE _MCHE CK

EP-1984 23:42:17 VAX/VMS Macro V04-00
EP-1934 5§ Og :10 (BOOTS.SRC BTHEH?BO MAR; 1

; Back to common handler

1= -_f) <

2 -~ W -4 111
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Symbol table

BASE_MA780
BOOSPAGE _MCHECK
BOOSTEST_MEM
BOOTHIGH
CHECKMEM_780
CHK_SHRMEM
CONT1_PATH
CONT2PATH
CONTIRUE _INDEX
DMPSS_TR

00 NEXT 7

ERR EXIT_980
FIND_MEM
10780SAL _NNEX
107808AL _PERNEX
MA780_AT_0
MEMTYP
MEMTYPCNY
MEM_CURADR
MEM_F INALADR
MEMTTR_MTYPE
MPMSL_CR
MPMSL_CSR
MPMSL_ERR

MPMSL _INV

MPMSL SR
MPMSS_INV_MEMS?
MPMSS_INV_STADR
MPMSV_INV_MEMS?
MPMSV lNVGSTADR

RPBSL _BOOTR
RPBSL_BOOTR?

00000012

LA A Al dd ]
L2222 243
L2222 24

§00000AA

e
00 ggA

22283434

bt

RG
R
RG

|

[=lel=] [mlolelel=]
NN

OO0 OO
oo o
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= Configure and Test 11/780 Memory

RPBSL_BOOTR
RPBSL “BOOTRS
RPBSL "HALTCODE
RPBSL WAL TPC
RPBSL "HALTPSL
RPBSL “MEMDSC
RPBSM_MPM
RPBSM_USEMPM
RPBSV CRDTEST
RPBSV_F INDMEM
RPBSV MPM

T

TCQUAD 780

AC_MA780
NEXUS 780

RP_MCHR

C =t =t = =4
2DD0MM—4
m< =

15-SEP-19
6-85?-193

4
4

53108

nunnennunnnn

/VMS Ma
TS.SRC

L AR 22024 X

00000114

00000089

LA AR AR Ad X

Sro v04-00
BTMEM780.MAR; 1

o
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D
- Configure and Test 11/780 Memory

BTMEM780 1S-SEP-1986
Psect synopsis 4=SEP-1984
L e R R R
! Psect synopsis !
doccvcoccossscssccca +
PSECT name Allocation PSECT No. Attributes
. ABS . 00000000 ( ) 00 ¢ 0.) NOPIC WUSR CON ABS
$ABSS 00000020 ( ) 01 C 1.) NOPIC USR CON ABS
YBTMEM 0000042A ( 1066.) 02 ( 2.) NOPIC USR CON REL
R b b L TR ISP &
i Performance indicators i
Phase Page faults CPU Time Elapsed Time
Initialization 6 00:00:00.09 00:00:00.90
Command processing 132 00:00: 2.65 00:00:03.45
Pass 1 216 00:00:05.05 00:00:12.36
Symbol table sort 0 00:00:00.51 00:00:00.71
Pass 2 134 00:00:01.69 00:00:03.96
Symbol table output 10 00:00:00.08 00:00:00.07
Psect synopsis output 8 0:00:00.0 00:00:00.03
Cross-reference output 0:00:00.0 00:00:00.00
Assembler run totals 532 0:00:08.1 00:00:21.50

The working set Limit was 1350 pages. ;
29561 bytes (58 pages) of virtual memory were used to buffer the intermediate code.

There were 20 pages of symbol table space allocated to hold 379 non-local and 22 local symbols.
657 source Lines were read in Pass 1, producing 15 object records in Pass 2

S pages of virtual memory were used to define 14 macros.

Macro Library name

+
! Macro Library statistics !

B e 4

Macros defined

_$ sssounga:;soors.ognaoors.nw:1 0
“$2558DUA28: CSYS.0BJIL1B.MLB; 4
$2558DUA2B: [SYSLIBISTARLET.MLB; 2 é
TOTALS (all Libraries) 10

435 GET5 were required to define 10 macros.

There were no errors, warnings or information messages.
MACRO/LIS=L1SS:BTMEM780/0BJ=0BJS:BTMEM780 MSRCS:BTMEM780/UPDATE=(ENHS:BTMEM780) +EXECMLS/LIB+LIBS:BO0OTS.MLB/LIB

5

AX/VMS Macro V04-00 Page 1 |
BOOTS.SRCSBTHEH788.HAR;1 . (g).

:462:17
:03:10

LCL NOSHR NOEXE NORD NOWRT NOVEC BYTE
LCL NOSHR EXE RD WRT NOVEC BYTE -
LCL NOSHR EXE RD WRT NOVEC LONG i
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