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16=SEP-1984 01:46:45 VAX/VMS Macro V04=00
2-5EP-19 b 81:38:;5 LBR.SRCICACHE .MAR; 1

.title ¢ca he Disk block cache routines
.ident ‘'v04-000'

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
TRANSFERRED.

THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE
%ggPOE:??BR NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT

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

222 iR i ittt il s iz as]

FACILITY
Native mode librarian
ABSTRACT

Routines to manipulate the disk block cache
in dynamic memory.

ENVIRONMENT
Native mode, user mode
AUTHOR
Tim Halvorsen, Benn Schreiber, July 1979
MODIFIED BY
v03-001 CWH0001 C 14-Aug-1982

W Hobbs
Change narme of SLBRCTLTBL macro to SLBRCTLDEF so that
name produced by SDL matches.

v02-008 RPGO018 Bob Grosso 22-Dec~-1981
Support deallocation of cache header entries.
v02-007 RPG0017 Bob Grosso 02-Dec-1981

Support allocation of cache header entries from
common block.
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gs ; v02-003 RPGO014 Bob Grosso 24=Jun-1981 :
23 s Check status return from allocate in add_cache. .
61
]

008 6

00 64

v02-002 RPGO013 Bob Grosso 19-Jan=-1981
Record the highest VBN in the cache at ctx$l_hivbn. |
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Disk bloik cache routines 1g-SEP-19gb 81:43:45 !A!IVHS Macro Vv04-00 Page
Declarations -SEP=1984 01:38:35 [LBR.SRCICACHE.MAR;1
g’ ; .sbttl Declarations
; : Symbol defintions
o .
71 $cachedef : Cache definitions
75 $ctxdef ; Context area definitions
7 $lbrdef : Librarian definitions
7? $lbrctidet : Librarian control table
0000 ;9 .psect $code$,exe,nowrt
;8 .default displacement,word

@
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CACH Disk block cache routines 16=-SEP=1984 01:46:45 VAX/VMS Macro VOk-OO Page
v04-800 add_cache, Add cache entry given VBN -SEP-1984 81:§3=§s LBR.SRCICACHE.MAR; 1 ’
? .sbttl add_cache, Add cache entry given VBN
i : Add a cache entr‘ to the block cache and return
g 3 the address to the caller.
? : Inputs:
8 s 3 RO = VBN of disk block
g 3 : R1 = Address of lLongword to receive cache entry address
88§ 3§ ; Outputs:
00 93 . None
008 94 ;===
00 95
000 9? add_cache::
gc 88 0000 9 ushr  #*M<r2, r3, ré, r5> ; save registers
9 18 002 98 sbb find_vbn_entry ; look it
05 50 E 004 §9 blbe r0,40$ ; branch if not found, go insert
S0 Dbp& 0007 100 clrl r0 ; error if already in cache
3C BA 0009 101 popr #m<r2, r3, ré, r5
05 0008 10§ rs
000C 103 ;
888% }8? : add to cache
<0 0; D0 000C 106 40$: movl #cache$c_Llength,r0 : length of block
6 10 O0O0O0F 107 bsbb alloc cache_hdr : allocate cache header entry
26 50 E9 O0OM 108 blbe : return error status
65 S1 D00 001& 109 movl r1 (rS) ; return address to caller
61 62 00 8017 110 movl cache$l_Link(r2),cache$l Link(r1) ; and Link into hash List
62 S51 00 001A 1M movl r1,cachesl_ link(r%)
04 A1 S¢ DO 0010 11§ mov L r4,cache$l vbn(rl) ; set vbn into cache entry
52 0000°'CF DO 0021 1 mov L br$gl_control,r? : control table index
Sg (1] A; DO 0026 114 movl lor${_ctx tr(ré).r? : context block address
5 46 A DO 002A 115 mov | ctx$L-hivbn(r2),r3 ;: highest vbn in cache
3 5S4 D1 0026 116 cmpl ré,r3° ; compare highest to most recent vbn
gk 15 0031 117 bleq 0
46 A2 4 08 0033 118 movl ré,ctx$L_hivbn(r2) ; save new highest vbn
50 g1 D 037 119 50%: movl M,r0 : return success
C 8A 03A 1%0 608: popr #m<r2, r3, rh, r5H
S 003¢c 121 rs

’
%
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Disk block cache routines
add_cache, Add cache entry given VBN

+4

; Outputs:
: r0
B

rl

re

ind_vbn_entry:
movq
movl
movl

H13
AX/VMS Macro V04=00

13EP108¢ 01i38:%8 ViBA ERCTRsERe RARS

Routine to Look up vbn in the cache table

0 not found

found
pointer to ontr¥ (if found)
pointer to previous entry

r0.ré

put vbn in r&, return addr in rS
Lbr$gl_control,rl

control table index

LR T

tors{_Ctxptr(rf),r ; context block address
ctx$l_cache(rl),rl : point to cache hash table
M,ré,r : hash function is vbn=1
#~{<<(brsc_hashsize/4>=15>,r0 ; trim to table maximum
(r1)Cr01,r2 ; get address of previous
(r2),r ; point to hash entry Llist
; 1f eql not in Llist

r4 cache$l_vbn(rl) ; is this the entry?

goi : it eql yes

0% ; if gtru no, and not in Llist
rl,r2 3 brinf ue the rear
%8ghe8l,link(r1),r1 ; and link to next
,r0

r0

L8
V0
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CAC Disk block cache routines -SEP=1984 01:46: AX/VMS Macro v04-00 Pa ?
VOAESOO alloc_cache_hdr, allocate dynamic memory g-SEP-Iggk 81:38:2? !LBR.SRCJCACHE.HAR:I » (g)~
; }5 . .sbttl alloc_cache_hdr, allocate dynamic memory for cache header
7 1§ :
; }6 : alloc_cache_hdr
7 164 : this routine allocates a cache header entry from a common block
7 165 ; of nonorr maintained by pointer in the context block. If the
[4 16? : common block is not sufficient to meet the need then dynamic memory
0; }2 : is obtained by expanding the region, to increase the common block.
§; }93 : inputs:
0; };? § r0 = size of block to allocate
07 17§ : outputs:
07 174 ;
07 175 ; r1 = address of allocated block
o8 173 :
078 178 °
07 173 alloc_cache_hdr:
0c 88 8;A }8? pushr  #*m<r2,r3>
§8;: }gg g first check if common block is Large enough
52__ 0000°CF DO O0O07A 186 ) movl LbrS$gl_control,r2 ; control table index
5¢ O0E A D0 807F 185 mov | tbr${_Ctxptr(rd),r2 ; context block address
S0 4A 3 gl 083; }g? gngl ct;tl_chdallsiz(rZ).rO ; see if common block is lLarge enough
gtr
089 188 ;
§ggg }33 3 if not Large enough, then deallocate any fragment
50 4A A2 Dg 039 191 ° movl ctx$l_chdallsiz(r2),r0 ; size Lleft over
08 1 O0RD 195 beql (1} 1
S1 &4E A2 DO Osf 14 mov | ctx$l_chdalladr(r2),r1 ; address of left over
0000°'CF 16 09; }gg jsb dealloc_mem ; deallocate left over
8§3; }39 ; and allocate more
50 00000E00 8F DO 0097 198 fos: movl #<ctx$c_chdallblk*512>,r0 ; allocate new common block
51 4E A2 9 09 19 movab ctx$l_chdalladr(r2),r1 ; location to receive address
FF58' 3 0A 00 bsbw get snen : AlLocate the memory
10 50 E 0A 01 blbe r0,30% ; exit with error status
4A A2 00000E00 8 DO 83 8§ movl #<ctxSc_chdallblk+512>,ctx$l_chdallsiz(r2) ; size of common block
88 g ; obtain cache entry header from common block
Sg 15 00 008 ? 208: mov L l<co§hotc-longth07>,r3 : round up to nearest
S g? CA 008 bicl "n,r : multiple of four bytes
4A A2 - I - 6 Os subl r3.ctxsl chdallsis(rZ) ; decr block size
51 4E Ai D A 0 mov l cgutl,challladr(r ),r1 ; return address of cache header entry
4 A2 5 C 10 addl2 r3,ctx$l_chdalladr(r2) ; remove from block
50 81 D C " mov l #M,r0 ;. return success
C SA C 1; 308: popr "n<r,r
5 C 1 rs
c8 14

we|
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.sbttl Llookup_cache, Lookup a given VBN in the cache

Lookup a specified VBN in the disk block cache
and return the address of the cache entry.

INPUTS:

RO = VBN to lookup
R1 = Address of longword to receive cache entry address

OUTPUTS:
rO = True if symbol found

Be B0 0090 0090909090 %0 % %aNe e

Llookup_cache::
ushr  #*m<r2, r3, ré, rSH
sbw find-ghn-entry
movl r1,(r5)
popr #*m<re, r3, ré, 5>
rs

; look it up
s return address

NOCWV S N = O O 00NN N 8N = O 000~

N NN A A N N NN PO PRI NI NINININD — — — —a

\"A-islslaslsisislalsiaslalislslslalalaslialalalsl

NOO >
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Disk block cache routines

&
|

0D

3 05

(Fgs 30 00D
0C 50 E9 0008
61 950 0008

62 000D

50 OE DO OODE
FFI1C*' 30 OOE1

50 g1 D0 00E&4
C BA 007
05 O00€9

~n
O O O~ O VWAV WA LSS 5~ 5~ 5~ 5 5 5 5~ 0 0~

Inputs:

OQutputs:

remove_cache::
ushr

sbw

blbc

mov l

mov L
bsbw
mov L
popr
rs

w
NN = OO 00 NOMN S NN = OO NON NS LN — OO

~N
o
L o

K 13
1

g-SEP-19 4
remove_cache, Remove a single cache entr 5-SEP-1984

.sbttl

1:46:45
1:38:35

remove_cache, Remove a single cache entry

RO = VBN of disk block

r0 = status code

#m<r2, r3, ré, rH
find vﬁn_ontry
r0,20%
cache$l_Llink(rl),~
cache$l_Link(r2)
#cache$Sc_Llength,r0
dealloc_mem

or
#*m<r2, r3, r4, r5

Remove a cache entry given the VBN of the eniry.

: look it up

unlink from the List
set lLength of block
deallocate cache entry

AX/VMS Macro V04=00
LBR.SRCICACHE .MAR:1
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08 A4  9F
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Disk block cache routines
empty_cache, Empty disk block cache

65

PON) b b e e e e i e b O O O OO O OO OO OV VOOV OO OO0 00000000 NN NN NNNNNNOOONO~
=2 OV NO WS NN = OV NO WV S AN = O O 00 NN S LN = O O 00 NON W8S N = O 0 00 NN S WM ) = O 0 00~~~

16-SEP=-1984 01
-SEP=-1984 81

et .sbttl empty_cache, Empty disk
storage used.
Inputs:
None
Outputs:
None

.entry empt _cgche.-
™ 2

m<r o r5,rb,r?>
movl M,ré
movab dealloc_mem,r5
movl lbrS?l_control ré
mov l Lbr$ _ct:ptr(rl),r‘
movl ctx$l_chdallsiz(ré),r0

mov L ctx$l_chdalladr(ré),rl
jsb (r5)

clrq ctx$l_chdallsiz(ré)
pushab ctx$l_cache(ré)

mov l ctx$l _cache(rd), ré
clrl a(sp)¥

mov l 0(Lbr$§ hashsize/4>=1,r3
108: mov (r&)Cr3]1,r2
beql 308
208: blbc cacheSw_flags(r2),25%
movl ¢ache$l_address(ré).r0
movl cache$l_vbn(r2),ril
blbc ré,25%
bsb write block

sbw
blbs r0,25%
mov | r0,ré x
25%: mov | #Llbrsc paaes1ze.r0
mov caghest_a dress(r2),rl
jsb (r)

movl re,rl

movl #cache$c_Length,r0

mov | taghetl_tink r.r2
sb (rS)

stl

bneq 20%

308 : sob?oq r5,108

mov ré,rl 3

mov | llgrtc_hash51ze.r0
jsb (rS)

movl ré,r0

ret

138133

AX/VMS Macro v04-00
LBR.SRCICACHE .MAR; 1

block cache

Empty the entire disk block cache and return the

preset success return
; address of deallocation routine
control table address
: context block address

; cache header entry allocation block size
; cache header entry allocation block addr
: deallocate the cache header entry blocks
; clear the size and address in ctx block

stack address of cache hash list pointer
; cache hash List address
: clear cache hash pointer in context block

; start at end of table
et entry for this hash bucket
f eql none

branch if not modified

address to write from

and vbn to write at

branch if previous write error

write back the block

branch if write error

save error for later

set size of block

block address

deallocate it

deallocate cache entry

LA T E TR PR TE PR PR PR TR TR TR TN Y

link to next
deallocate cache entry
more in bucket?

it ne? yes
loop for whole table
deallocate cache table

Page 9 |
. (a)i
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Disk block caeho routines
empty_cach mpty disk block cache

figr 3% END

3

p-1984 §1:38:83

AX/VMS M
LBR. SRC

ro vV04=0
HE MAR;

o 1
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CACHE
Symbol table

ADD _CACHE
ALLOC _CACHE MHDR
CACHESC _LENGTH

N
~READRFA
i

$8_

$8_

$8_

$8_
$C_CHDALLBLK
SC_LENGTH
SK_LENGTH
$L_CACHE
$L_CHDALLADR
SL_CHDALLSIZ
SL_CTLFLG
SL_
SL
SL

al-lalalalalaslalalalalalalalslalalalalalalalalalalel

‘
ig]"“-4-4—%*-4—hﬂ-4-4-hﬂ-‘—hﬂ-ﬂ-ﬁﬂ-‘—hﬂ-ddhd-ﬂ
l
m
=
—
2
-

V> > > >x

GET 2

LBRSC NASHSIIE
LBRSC PAGESIZE
LBRSGL_CONTROL
LBRSL _CTXPTR
LOOKUP_CACHE
REMOVE " CACHE
WRITE_BLOCK

Disk block cache routines
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S
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OO0 O000O
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CO0O00O
OO0 O00O

=lelele]
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0000 0
000

000
0000000
0000000

L 222223 ]

C:CD

"
000000EA RG
00000030 R

TR RRREY

80000500

000000C
0000000

LA 280 ]

0000000§
RG

02

.................

t

AX/VMS Ma
LBR.SRCICA

cro V04-00
CACHE .MAR; 1

6!

2l
¢

r{

2(
6t

7!

PSECT name Allocation PSECT No. Attributes
. ABS . 80000000 ( 0.) NOPIC USR CON
000086 ( 8} ( }.; NOPIC USR CON

1 2.) OSHR NOEXE NORD NOWRT NOVEC B
$CODES 00000167 ( 3?92) NOPIC USR  CON

LCL N YTE
LCL NOSHR EXE RD WRT NOVEC BYTE
LCL NOSHR EXE RD NOWRT NOVEC BYTE

DD
~uvon

oo
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CACH Disk block cache routines

VAX=11 Macro Run Statistics

Phase Page faults
Initialization 29
Cemmand processing 143
Pass 1 17
Symbol table sort

Pass 2 7
Symbol table output

Psect synopsis output 1
(ross-reference output 0
Assembler run totals 3

The working set Limit was 1200 pages.

borccccccccas ceccsccccanees $

! Performance indicators !

B cosccscccscscs$

Elapsed Time

e
§

:00:
:00:
:00:

(elelelelalelelals]
OO0 0O
NNOWWNWNN S~ =0

(=lelelelelele]
—-O0000

WO OO—=00
e o & o o @

(elelelels
[elelelel Lol
VO WWN—= N0

16

SEP=1984 01:46:45 VAX/VMS Macro v04=-00
SEP-1934 8 '33:35 !LBR.SRCJCACHE.HAR:1

1:

15285 bytes (30 pages) of virtual memory were used to buffer the intermediate code.

There were 20
3 source Lines were read in Pass

11 pages of virtual memory were used to define 10 macros.

Macro lLibrary name
_tZSSSDUAZB:ELBR.OBJ]LBR.HLB:1
$2558DUA28: (SYSLIBISTARLET.MLB;?2
TOTALS (all Llibraries)

271 GETS were required to define 7 macros.

There were no errors, warnings or information messages.
MACRO/LIS=LIS$:CACHE/OBJ=0BJS:CACHE MSRCS:CACHE/UPDATE=(ENHS:CACHE)+LIBS:LBR/LIB

pages of symbol table space allocated to hold 196 non-local and 14 local symbols.
1, producing 16 object records in Pass 2

Page

—~

b

20
60

62

20

65

20

20

20
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