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Table of contents 1
(2) Declaration
(i) \gg CHECKMEM ?;gb Locate 11/790 memory
(%) 26 TEST_QUAD_790, Test 11/790 Memory
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325538'- Configure and Test 11/790 Memory

TITLE 8T
(IDENT *V
A AAAAAAAAAAAAA AR AR R Rl i e IR 2 ] ]

COPYRIGHT (c) 1978, 1980, 1982, 1984 BY
DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASSACHUSETTS.
ALL RIGHTS RESERVED.

THIS SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED
ONLY IN ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE
INCLUSION OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER
COPIES THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY
OTHER PERSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY

L ]
L
*
*
*
*
*
*
*
TRANSFERRED. _ -
*
*
]
*
L 3
*
*
]
]
L

000 NO N S AN = O O 00 ~NON N S N0 —

D D e ol kBl 5

THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE
eggpogxgggz NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT

DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS
SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL.

(=lelelelelalelelalelelelelalalelelalalalelalelala)

=lelelelelelelelelalalalelalalelalaleal=]
i=l=lelelelelelelaclelelalalclalalelalels]
RN I I
LA R RN N N N N N NN EEEENNEIJEJNEN

l=d=d=d=d=d=l=l=d=l=l=l=]

LA A AR Rl d Rl iR iR i il i i il iid il il i iss]]

===
[=d=l=
(==l
(=]=1<]

+
+

FACILITY:
B0OTS
ENVIRONMENT :

Linked with VMB.EXE; runs at IPL 31, kernel mode, nenor; management
OFF, PSL<IS>=1 (on interrupt stack), and code must be PIC.

ABSTRACT:

This module is 11/790-speci
- locate all of 11/

- test a ran’e of 1

= handle 11/790 mac

hard memory error

It contains routines that:
shysical memory

memory for hard (RDS) errors
e checks generated when encountering

QOO0 OOOOOOOOOOOO0O0O0O
lel=lelelelelelelelelelelelel

The routines in this module, in conjunction with common memory routines
in VMB.EXE, build a PFN bitmap that identifies each page of good 11/790
memory.

AUTHOR: TRUDY MATTHEWS, CREATION DATE: 14-July-1982
MODIFIED BY:
v03-009 TCM0008 Trudy C. Matthews 23-Jul=1984

Turn off cache before testing memory. Test memory a page
at a time instead of a quadword at a time.

(wlelelelelelelelalelel=l=l=l=lelal=l=d=d=d=l=0{=
NOWEWIN = OO0 NN S LN = O O 0O N WSS LN = O 0 00 N O N S LWL

[=lelelelelelelelelelelelolol=l=lelelel=i=dddd=d=l=l={=]

I P AT AT R TR E A A TR PR A TR PR PE PR PR PR PR PR A PR PR PR PA FA PR PR PR PN

(W IV IV W IV VIV VI T ol al of af of oF 2R o P LV [V V]

OCOO0OOOOOCOO
[elelelelelelelelelelelelele]
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BIMEN790 - Conti Test 11/790 M 15-5EP=1 AX/VM 4 |
=000 gt occ 3 ooclpobemmpes. d-3Ep-108¢ 83103138 YAOOYS sReSatmbmr0 man:1 P09 )

v03-008 TCMOQ07 Trud; C. Matthews 28-Nov-1983
Fix "EXTZV' instruction that extracts the PFN field from a
physicol address.

0000
o

double-bit nemory errors.

80 :
og 2? :

8 65 E v03-007 TCMO006 pd{ C. Matthews 17=0ct=1983

64 ; Use "“MCOML #0 dcst nstead of 'MCOML # ,dest'’ to write a

80 25 : pattern of all 1

00 6? 3 v03-006 TCMOOO0S Tru C Mattehws 02=-Jun=-1983

00 68 F Corroct bug in T CHO L F wo were writing the urong bit to
888 9 : disable ECL correction. }so correct algor thm that ests
0300 7? : a quadword of memory by writing all 1's and then all

0000 7§ ; v03-005 TCMOO04 rudy C. Matth 19-May-1983

8888 ;‘ : Don't allow disable of CRDTEST to skip Ré initialization.
0000 75 : v03-004 TCMO003 Trudy C. Matthews 27=-Apr=1983

8000 79 : Change sense of CRDTEST flag from an enable to an inhibit; i.e.
0888 ;' : remove pages with CRD errors by default.

0000 79 : v03-003 TCM0002 C. Matthews 26=-Jan=1983

0000 80 ; Correct bug in rcn0051 didn't clear the '‘'machine check on
8888 gi : CRD error'' flag after memory testing was complete.

0000 Bg ; v03=002 TCMOO001 Trud C. Matthews 20-0ct=-1982

0000 86 ; Added optional abil ¥ to remove pages with single-bit
8808 gg : memory errors, addition to always removing pages with
0000 87 :
0000 88 ;

==l
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= Configure and Test 11/790 Memor 15-SEP=-1984 23:43:5 AX/VMS Macro V04~ Pa
Doclorag?ons ’ L-SEP-198£ 53:02:12 !BOOTS.SRCSBTHEH798?HAR:1 -
9? g .SBTTL Declarations
Ei E Macros to describe VMS data structures.
8 9% ° $CSWPDEF ; 117790 cache sweep register
95 SEH;RDEF : 11/790 Error Handling status reg
8 9? $10790DEF : 11/790 1/0 spce definitions
9 SMDCTLDEF : Define memory data control register.
000 93 SPAMMDEF : Phy’iaal Address Memory Map defs
8008 9 $PR790DEF : 11779 -sgecific processor registers
880 }00 SRPBDEF ; Restart Parameter Block definitions
8000 18%
00000000 10 .PSECT YBTMEM,LONG

3
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re and Test 11/790 Memor 15-SEP=1984 23:43:5 AX/VMS Macrc V04-00 4
780. Locate 11/738 nonor; 4-5!P-19g4 53:0;:12 !BOOTS.SRCSBTHEH79 MAR;1 e

SBTTL CHECKMEM_790, Locate 11/790 memory

+
+

~NOo~un

Routine CHECKMEM_790
VENUS address space and the PAMM

gENUS's design provides for 512 Mb of memory ghysicol address space,
and 512 Mb 061 8h¥sical address space. Memory physical addresses can
range from 0000 to 1FFFFFFF; 1/0 space physical addresses can range from
20000000 to 3FFFFFFF.

On VENUS systems, VMS will determine the memory confi?uration by using

a structure called the PAMM (physical array memory ':ﬂ%’ which is set u bz
the VENUS console to map VENUS address space. The P is an array of 102
locations, each of which corresponds to 1 Mb of physical address space (i.e.
the index to each PAMM Location can also be thought of as bits <29:20> of the
Yhysical address of the corresponding Mb of address space; the first 512 PAMM
ocations correspond to memory physical address space and the last 512 PAMM
locations correspond to 1/0 physical address space).

Each PAMM location contains a S5-bit type code that identifies what
entity is referenced in that Mb of physical address space. The low & bits
of the PAMM type codes are:

CODE SELECTS

0 Memory array slot
Memory array slot

-0

Memory array slot
ABUS adapter slot
ABUS adapter slot
ABUS adapter slot
ABUS adapter slot
.D.E unused
non-existent memory

OO 000~ ¢+ -
W —=O~N

The high bit of the PAMM type code is the CACHE bit; if set it
disables the use of cache for that Mb of Yhysical address space. The console
will initialize the cache bit to 1 for all valid 1/0 space addresses (1/0
space data should not be cached) and to 0 for all valid memory addresses
(memory data should be cached).

VENUS Memory System

VENUS will have 8 memory array slots in its CPU cab; each array slot
can contain 1 or 4 Mb of nenorg (depending on whether 64k or 256k memory
gsigsngro used). This Limits the maximum amount of VENUS physical memory

The VENUS console will always 30! up the PAMM so that physical memory
addresses start at physical address 0 and are contiguous.

FUNCTIONAL DESCRIPTION:

— e e D e e e D D D D ) D D D D ) ) D D ) D i D ) e ) D ) e i D D D e D D D D D D D D D D D D D D D D D D D S D D

OO \AVIVAWAIVAIVIVIVIV S 85 8 85 85 85 8 5 55 5~ LN NN NN A NN RO RN RO NN RININ) = b b b b b b b s 2 O O OO O
= OO 00 ~O N NN = © O 00 ~ON N B N = © 0 00 IO W 3~ LN — © O 00 ~JON S~ LN — OO 00 ~ION VN 8~ iR —= OO0 G0

YRR IR A e A A A TR PR PR PR PR PR T PR L TR L PR T T P P P P PR P P P PR PR PR PR PR PR PR PR PR PR PR PR TR PR DA DR P PR T )




00000042 BF Os DA p
0B 30 B 1 EO 8BS #RPBSV _CRDTEST ; hould we also remove pages with
RPBtL BOOTR (R11), : single bit memory errors’
TRY _NEXT_790 : Branch if no.
00000045 8F 00000400 8F DA MTPR cno;qbsn DISECC, - : Disable ECC correction (so single

#PR7908_MDCTL : bit errors cause machine checks). ?
: Read the PAMM and check the type code. |
tRY_NEXT_790: |
RTPR

l
onfigure and Test 1 Henor 15-SEP-1 5 AX/VMS Macro V04-00 |
H Hia_ 80. Locate 1 8 nonory 4=SEP-19 g 53 §° g !80075 SR DTHEH798 MAR;1 (g)*
162 : |
16§ : Starting at PAMM locltion 0, search the PAMM for memory type codes. ‘
164 ; For each memory type code found, CIl% BOOSTEST_MEM to test 1 Mb worth of i
' }gs ; memory and record its configuration in the PFN bitmap. |
88 }g? § INPUTS: |
00 193 : R7 - address of System Control Block (SCB) ’
00 170 ; R11 - address of Restart Parameter Block (RPB)
88 };1 ; SP - current top of stack
888 };g : OUTPUTS:
000 175 : BOOSTEST_MEM modifies the PFN bitnag to describe all of hysical memory
888 };? 3 described by the PAMM and found to be good (RDS and/or CRD free).
8888 };3 g RPBSL_PFNCNT stores the number of good pages of physical memory.
0000 180 : Memory descriptor array in RPB is filled in with starting PFN and
8888 } 1 ; total number of pages of memory.
0000 1a§ ; 7,R8,R10,R11,AP,FP preserved.
0000 134 : ( others nay be altered.
0000 185 ;
0000 187 © "
8888 }gg CHECKMEM_790::
8888 }3? § During the memory locate and test loop, the following registers are used:
0000 19; : R - address of VENUS-specific Baao test routino
0000 193 ; f = number of pages to test pages = 1Mb)
0000 194 ; R& - B ‘sica address of the Hb of memory being tested
8000 195 RS - PAMM type code
000 196 ; R7 - address of SCB
0000 197 ; RS = PFN of Mb of nenory being tested
0000 198 ; R11 - address of RPB
0888 193 :
30 AB 00005800 8F CA §000 81 BICL #<RPBSM HPH'RPBSH USEHPH'RPBSH F INDMEM>
003 Og RPBSL BUOTRS : Clear all nnrﬁo specific boot flaa .
00BC (B 7C 888( 8‘ CLRQ RPBSL HEHDSC(RII) 3 Zoao : o:ipagggnin this memory, TR#,

: and startin -
00c 203 MOVAB  PAGE_MCHECK_790+1,4(R7) : Establish RDS machine check handler. |
014 g ; (+1 to execute on interrupt stack) g
014 0 CLRL R4 Start at physical address 0.

8}8 83 MTPR #CSWPSM_INV, APR790S_ CSUP Turn off the cache.
10
}1
F 4
4t
b 517
)] 18

04 A7 000000AD'EF  9E
5 D&

00000041 8F 54 DA R4 ,#PR790$_PAMLOC : Request type code from next PAMM loc.
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53" 0800 gt
% 1 09

FFA2'
00000800 8F

00100000 8F
BB 5¢ 10

00000001 EF

00C4 (B
00000045 8F 00

L
Memory

onfigur ond Test 11/7 15=SEP=1984 23:43:5 AX/VMS Ma 0 Page
HEa 0, Locate 11 788 memory 4&=SEP-1 gg 53-03- g !BOOTS SRCSBTH£H79 MAR; 1 .
gk 19 MFPR #PR7908_PAMACC,R g PAMM type code for this Mb.
g EXTIV  #PAMMSV CODE, cﬁAnnss coot RS,RS
4 3 Isolate type code.
4 § CMPL RS lPAHlts NEXM : Non-cxistent nenor{
4 BEQL k : Yes, we've found all of memory.
4 4 (MPL R lPAHH’& HEH? : Higher than highest memory type code?
OzA 5 BGTR DO_NEXT_790 : Yes, ignore th
82: ? : Call BOOSTEST_MEM to test 1 Mb worth of memory.
04A g ; Inputs to BOOSTEST_MEM:
04A 0 MOVAL t GUAD 790,R2 ; Addross of pago test routine.
051 1 MOVZWL g : # of pages to test
056 i EXTZV i Rk R9 F Startina PFN for this Mb of memory.
0058 BSBv géST : Test b worth of memory.
882; g ADDL2 #2048 RPBSL _MEMDSC(R11) ; Add 1Mb to total page count.
; Step to next megabyte of memory and loop.
882; Step t t byte of d L
0067 8 DO_NEXT_790:
0067 39 ADDL2 #*X100000,R4 : Increment to next Mb boundary.
006 40 #29,R4, TRY NEXT_790 ; 1f we're not at the end of memory
007 41 . address space, go try next Mb.
007 Ai ALL_DONE _790:
0072 4 MOVAL  UNEXP_MCHK+1,4(R7) : Restore normal machine check handler.
007A 44 CLRL RPBSL "MEMDSC+8(R11) : Signal end of memory descriptor list.
007€E 45 MTPR #0,#PR7908_MDCTL : Clear diagnostic bit that turned
8832 %29 asa ; single=bit errors into machine checks.

&
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BTMEM790 = Configure and Test 11/790 Memor 15=-SEP=1984 23:43:5 AX/VMS Macro V04-00 Pa 7
v04-000 1551_0020_’93. Test 11/793 Henory’ 4-55?-19‘6 53:0?:12 !BOOTS.SQC BTMEM790.MAR; 1 - (4) |
2 49 s SBTTL TEST_QUAD_790, Test 11/790. Memory
6 Ex : Routine TEST_QUAD_790
g § : g FUNCTIONAL DESCRIPTION: i
6 5 ; Test specified number of quadwords of memory for hard memory errors,
8 g S? : by first writing to and then reading back from the specified location.
086 ¢38 : INPUTS:
086 89 ; RO - starting address to test
802 2 3 R1 = quadword iteration count (64 for one page)
§086 6§ : OUTPUTS:
086 664 ;
8086 65 Returns via RSB if page is ok.
086 6? : Else error exit via machine check to BOOSPAGE _MCHECK.
0086 67 ; RO,R1 destroyed.
0086 68 ;--
0036 ?9
80 6 0 TEST_QUAD_790:
S1 S1 03 78 0086 4 ASHL #3,R1,R1 : Convert quad §ount to byte count.
7E S& 7D 008A 27 MOV@  R&.,=-($P) : Save R4 and RS.
7TE S2 70 008D 7 Mova R%.-(SP) : Save R2 and R3.
TE SO0 70 809 74 Mova RO,=(SP) : Save RO and R1.
60 S1 FF BF 00 8F 00 ¢ 009 75 MOVCS  #0,#0,#-1,R1,(R0O) : Write a bit pattern of all 1°'s.
SO 8t 7D 0098 276 MOV@  (SP)+,RO : Get original RO and R1.
60 51 00 O08F 00 2C 88: ;; : MOvCcS #0,#0,#0,R1,(RO) ; Write a bit pattern of all 0's.
00AS 79 : 1f no ?ross errors occur, then execution continues below. Otherwise,
88:; 8? ; control is transferred to the fault handler PAGE_MCHECK_790.
52 B8E 7D O0O0AS g; . MovaQ (SP)+,R2 : Restore R2 and R3.
S¢ B8E 7D 00A8 8 Mova (SP)+ R4 : Restore R4 and RS.
05 00AB 84 RSB
0AC 5
0AC 6
00AC 7 :
88:% gg : Handler that gains control if page has a hard memory error.
00AC 90 ° .ALIGN LONG : ALl handlers longword-aligned.
00AC 91 PAGE_MCHECK_790: |
50 0002004A 8F D 80A 9; Mi PR #PR7908_EHSR,RO : Get Error Handling Status Register. .
%0 50 ke oa§ 9 BBCC #ENSRSV_VMS,RO,10$ : Clear bit to indicate VMS machine 3
800 94 108: : check handling complete. 1
000C" 4A 8F 50 A 0087 95 MTPR RO,#PR790$ _EHSR : Write register back.
FF3F* 31 88%% 89 BRW BOﬁSPAGE_HtHECK ; Goto common page error handler.
00C1 98 .end
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4 23:03:1 BOOTS.SRC

Symbol table 'A-SEP-19

ALL DONE_790 00000072 R
BOO‘P@G 'HCHECK """'3 % g;

BOOST t!t"ttc X
CHECKHEH 7 0 0 RG
CSWPSM

DO_N XT 790 R 02

EHSRSY UM

:2&EL=Eﬂ2éEE 00 OA R 02
PAMMSC_M = 0000;

PAMMSC _NE = 0000000F

PAMMSS " C ODE = 0880

PAMMSV_CODE = 000 8 g

PR7908_ CSUP s 8000 4

PR790S_EHSR =0 00884A

PR7908$_MDCTL = 00000045

PR790$_PAMACC = 00088060

PR7908$ "PAMLOC = 800 041

RPBSL_BOOTRS = 00000030

RPBSL_MEMDSC = 0000008

RPBSM_F INDMEM = 000040

RPBSM™ _MPM = 00000800

RPBSM_USEMPM = 00001000

RPBSV_CRDTEST = 00000010

TEST_GUAD_790 00000086 R 02
TRY_REXT_790 00000020 R 02
UNEXP_MCAK seavsene X (2

docccscsssscccsasa £

i Psect synopsis !
PSECT name Allocation PSECT No. Attributes
. ABS . 00000000 ( 0.) 00 ¢ 0.) NOPIC WUSR CON ABS LC
$ABSS 00000000 ( 0.) 01 ¢ 1.) NOPIC WUSR CON ABS LCL NOSHR
YBTMEM 000000CT (¢ 193.) 02 ¢ 2.) NOPIC WUSR C(CON REL LCL NOSHR

- +
i Perfornance indicators i
Phase Page faults CPU Time Elapsed Time
Initialization 35 00:08: 0.09 00:00:02.17
Command processing 155 80:0 :00.79 0:00:04 .88
Pass 1 187 8:88: .1g 0:00:10.1
Symbol table sort 9 8 :00:00. 0: 8:00.;9
Pass 2 6 0:88: 0.86 0: :88. 9
Symbol table output 3 00:00: 8. 4 0:80: .13
EEITLEC § gy Ay
oss-re utpu :00:00. :00:00.

Assembler run totalg 451 80:00: g.g 0:80: 0.g4

The working set Limit was 1350 pages.
15 bytes (30 pages) of virtual memory were used to buffer the intermediate code.
There were 20 pages of symbol table space allocated to hold 214 non-local and 1 local symbols.

EXE

0
SBTHEH79 .MAR; 1

L NOSHR NOEXE NORD
EXE

NOWRT NOVEC BYTE
WRT NOVEC BYTE
WRT NOVEC LONG

Page

8
(4) |

e ————————————————




Page 9 |

B 11
BTMEM790 = Configure and Test 11/790 Memory 1S-SEP-1935 5;:4%:52 ¥AXIVHS Hasro v04-80 |
4=-SEP=-1984 23:03:1 BOOTS.SRCIJBTMEM790.MAR; 1 (4) |

VAX=11 Macro Run Statistics

98 source lines were read in Pass 1, producing ;3 object records in Pass 2.
& pages of virtual memory were used to define 13 macros.

btrman= Ccoonmsses - s am

! Macro Library statistics !

e e e m= - e Ems e oo

Macro Library name Macros defined
$2558DUA28 : [SHRLIBI790DEF .MLB; 1 4
$2558DUA28:(BOOTS. OBJJBOOTS.HLB 1 0
$2558DUA g SYS. 085 LIB.MLB;1 2

s 558DUA28: [SYSLIBISTARLET.MLB; 2 4

TOTALS (all Llibraries) 10

304 GETS were required to define 10 macros.
There were no errors, warnings or information messages.
MACRO/LIS=L1S$:BTMEM790/0BJ=0BJS:BTMEM790 MSRC$:BTMEM790/UPDATE=(ENHS :BTMEM790) +EXECMLS/LIB+LIBS:BOOTS.MLB/L IB+SHRLIBS: 790DEF .MLB/LI
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