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declarations
?ot mem Allocate memory
REE_MEM Free virtual memory
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4=-SEP-1984 CRF .SRCICRFMEM.MAR; 1

ol E ETMEM Allocate/deallocate virtual memor
I FV0ez000" £ ’

ITL
. IDENT

AL AAAARA AR AR RR AR R R iR iR R R R 200 2 22200

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

THIS SOFTWARE 1S FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED
ONLY IN ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE
INCLUSION CF THE ABOVE COPYRIGHT NOTICE. THIS SOFTHARE OR ANY OTHER
COPIES THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY
?;zﬁgrzszég“' NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY

THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE
eggPOE:??ba 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.

LA A 22202222 22222 R22dd a2 222222 2 2R R R 2 R 2 2222202 R 22R2dR20R 0212

FACILITY: Memory allocation routiens
ABSTRACT: ALLOCATE AND DEALLOCATE VIRTUAL BLOCK

ENVIRONMENT: VAX Native mode
AUTHOR: K.D. MORSE, CREATION DATE: 25-APR-77
MODIFIED BY:

(=lelelel=l=l=l=l=l=ii=i=i=l=lolelelelelelalelalal]

(olel=lalelelel=l=d=d=d=d=l=l=]=]
slelalalaleladelelelelalelelalalelalelelelalalolatalate T el

[elelelelelelelelelel=l=ti=l=i=l=lolelelelelelelelelelelelele]

NN = OO 00 NON N ES N = O O 00 NOM VS I = O 0 00 N O N 8N N = © O 00 O VNV 8N N = O O 00 O VN SN W) =

AIWAVAUASES 85 85 85 85 8 8 2 8 3 W R W W A N AN N A AN PO RO NI NI PO PO NINONY = b b e e e o o e

OO0 O00O0O0O0C
[el=l=l=l=lelel=i=d

[=]leleleleld

OO0 O0000O

v03-001 JWT0032 Jim Teague 25-May-1982
Allow Larger vm requests for crfs.

X01.01 001 B.L. SCHREIBER 9-FEB-1979
Correct error in allocation routine.

v01.02 008 B.L. SCHREIBER 26-0CT-1979
Declare SCRFMSG

v01.03 010 B.L. SCHREIBER 13-NOV-=1979
Word-relative references

v01.04 B.L. SCHREIBER 15-NOV-1979
Generalize into GETMEM.

v01.05 B.L. SCHREIBER 22-JAN-1980
Round request up to 8 bytes.
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declarations &=SEP-1
9 x .SBTTL declarations
8 : Declare macros

6 ' crfdef
6 Libdet

EQUATED SYMBOLS:

AR R RS

%
'y 433 $
’

Lk$l _addr =
Lk$L_size =
em$c_roundup
mem$_Blkwthin

=
L
mem$_illblksize
mem$_success = 1

0
A
b

7 .default displacement, word

AX/VMS Macro V04=00 Page 5 |
CRF.SRCICRFMEM.MAR; 1 (2)

; cref control table offsets
; rtl error message defs

Offset to addr of next block
Offset to size of this block
Round up request s f‘ ‘
Block deallocated within deallocat |
Illegal block size |
Success

Use word displacement




get_mem Allocate memory 4&=SEP=-19 CRF .SRCICRFMEM.MAR; 1
S ; SBTTL get_mem Allocate memory |
Functional description: t
This routine allocates a block of dynamic memory. The requested block

3815580 Allocate/deallocate virtual -ooor; . 15-§ P-19:2 ;;:i;:gz !Ax/vns Macro V04-00 Page (;)?

*

Completion codes:

000 19
ﬁ' ? size is r?gndod to the nearest eight bytes. An error condition is .
0 roturno? the block cannot be allocated. '
) g : First fit algorithm is used. |
!

:Q g Calling sequence: i
'ﬁ 9 B8SBw get_mem |
JU |

3 Input parameters: ’

0 RO Address of Longword containing number of bytes to allocate

1 R1 Address of longword to store allocated memory address

; R11 Pointer to cross reference control table

6

5

success:
r0 - contains a one
failure:
r0 - contains a zero

Side effects:

The dynamic memory List is updated. More dynamic memory is acquired
if necessary

AT E TR TR PR PR P PR T T P T P T T T P T P T P e T L PR TR SRR TR L

.PSECT SCODES, NOPIC, USR, CON, REL, LCL, NOSHR, EXE, RD, NOWRT, NOVEC

get_zmem::
gushr ”n<rl,r1>
sbb

blbc r0,70$

popr *n<rd,r1>

pushr  #*m<r2,r3,ré,r5
movcS lO.(ssf.lb.rO. (r1)
popr " m<rl, r3,rb,r5

save r0/r1

allocate the memory
branch if no memory today
restore arguments

save registers over movc
zZero memory ;
restore registers

0081 50 00 6F

R i i S S S S

50 nogl #menm$_success,r0
rs
8E 108: cmpl (sp)+,(sp)+ : clear saved r0/r1 from stack

QERBERBESSE

rs : return with error in r0

>

criSget_mem::

LIANIIIIRIIIINIIIIIY S = 2 = 2 = S OO OO0 OO SO SV 0000 0000 L BWC

= OO 00 NONNE NN = OO NN AN = OO 00 NOMWN B iR —

S s e e e e e o g gy

PORONUN) b cd cd ed o o o o e
NOW=MO OO DN X

3 DD ) pusht, rl1 : save rl1 |
58 00 C mov re.rl1 : set control table addr into rl1
1 ¢ bsbb get_mem : allocate the memory
B8 BEDO ( pogl rl1 ; restore rl1
0 ¢ rs
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acr
get_mem Allocate memory &=SEP=-19 CRF .SRCICRFMEM.MAR; 1
iy et_mem::
1 ¥ =y ; ot pushr  #*M<r2, r3, r&> : Save registers
4 D 9 134 mov rl,ré : Save return result address
53 g ¢ 135 addl #<menSc_roundup=1>,rQ,r3 : Round up to the nearest
7 A 1 9 bicl #<memS$c_roundup=1>,r : Multiple of eight bytes
g S 1 bleg : Check for size <=
18 AB D1 1 s cmpl r3,crfSl_maxblk(ril) : Check size > maximum
§ 15 1 bleq 406 ; Branch on legal size
lg AB 92 B 140 movl r3,crfSl_maxblk(rll) : 1f > maximum, store # bytes
1ICAB S3  F7 BF F o161 ashl  #=9,r3,cFiSL_memexp(ri11) :  and page count
1C AB D? 63 16§ incl crf‘l-nonoxpfr11) : Add one page for excess bytes
D 1 4 14 brb 40 ;s Go try to allocate it
50 0015826C 8 DO 4A 144 108: mov #fmen$_illblksize,r0 : Report illegal block size
I n 51 145 brb al _bLk_exit : Return
5 14 -
82 }22 ; Expand the program region
7€ 7C 005 149 208: clrq -(sp) : Make room on stack for return
S1 SE 00 005 150 movl sp,ri : copy the address
OSg 151 SEXPREG_S PAGCNT=crfSL_memexp(ril), - ; !xpand dynamic memory
05 1S§ RETADR=(r1)
51 gs 70 0068 15 movq (sp)+,rl ; get return info from stack
38 E9 0822 }gg blbc rO,al_blk_exit ; Branch if it failed
0825 }29 : Now insert memory into list.
50 18 Ag D0 006 153 $0$: movl  crfSL_maxblk(r11),r0 ; Get size of new block
3 10 007 15 bsbb free_mem : Go insert new blk in Llist
c r0,al_blk_exit : Branc ailed to insert new blo
2F 50 E9 88;; }29 blb 0,al_blk_exi B h if failed i bl
88;; }25 : Search down List for first block >= size requested.
S1 10 AB 9 0077 164 40$: movab crfSlL_dynmem(ril),rl ; Get listhead of d‘nanic memory
52 51 DO 0078 165 50s: movl r1,r2 : Set new previous block
51 62 og 807: 169 movl  (rd),rl ; Get address of free block
Dg 1 081 16 beql : End of List, go expand memory
06 A1 5 D1 l; 163 cmpl r3,bLk$l_size(rl) ; Requested size > block size?
FS 14 00 19 bgtr 50§ : Yes, keep lookin?
beql : Branch on same size
1 13 8 9 }7? 60%
8 };5 ; Take part of this block and Link the rest back into the list.
046 A1 53 C% 176 subl2 r3,bLkSL_size(r1) ; Subtract off requested size
08 06 A1 D F 175 cmpl bLk$L_size(r1) 48 : Did we allocate the poohkoopin? wo
06 15 g 179 bleq 60% : 1f so, go pretend it's a good it.
9 17 : This can float at most & bytes.
51 04 A1 (O 95 173 addl?2 9lk$l_sizo(r1).r1 : Get address of requested block
05 N 33 }70 brb 0s : Return
; Block was perfec . delete rom the list.
gg } 1 ; Block fect fit. delete it f the list
62 61 90 98 1 i 60$: movlL  bLk$L_addr(r1),blk$Sl_addr(r2) ; Set pointer to next block
1 9 184 clrg blk$L_addr(rl) : Clean up the block
50 1 D A 185 708: movl #men$ success,r0 : Set success status code
64 1 O A 1 9 movl rl1,(rd) : Return address to caller
A6 187 al_blk_exit:
1C BA A6 188 popr " n<r2, r3, ré>

————————————————————————
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05 00A8 189 rsb
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1C

53 5 07
5 07

%

18 AB SA
50 0015826C 2?
8062

50 1 A?
“ 5§
% 3

o 8

F3

N —

> 3» 3> 3» 3.
R el elolve]

—s —8 55 _B_B .

—
B85 85 85 85 8~ 5 5 NN NN NN AN AN NONONONINNONINIIN = =2 b D D D D 2 2D 2 OO0 00000000 VOOV OVOVOOVY
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>3 P > 33 B
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Ve Ve V00000000080 80000800000008000000080908080808000000e8eteHw

108: bicl2 #<mem$c_roundup-1>, r3’

208: movl laons illblksize.ro
308: movab %r1§t dynnem(r11) r0

CYNOND =20 Y

- I =2 O =2\ -8

i~Ialslslslsislnls]

—_0 —=O O
NS N = O V00 NS AN = OO GO NN W 8 AN = O O 00 O W 8 N = © 0 00 N O N 8 iR = O 0 00 O W B~

I :zls :ES.{irtual lonor; ’ 15-55?-133‘ 5; gl gb AX/VMS Macro V04-00 Page

memory &=SEP-1 CRF.SRCICRF E MAR;1
.SBTTL FREE_MEM Free virtual memory

Functional description:

This routine deallocates a block of memory and inserts it into a dynauic

Memory | st. The block is zeroed and its size is rounded ug to the

Noarost ght bytes. If it is adjacent to another block, the two blocks

are compacted into one.

Calling sequence:

BSBW FREE_MEM

Input parameters:

a4

RO size of block to deallocate
R1 address of block to deallocate
R11 Pointer to cross reference control block

Completion codes:
success:
r0 - contains a one
failure:
r0 - contains a zero
Side effects:

NONE

crf$free ~mem::
free_menm::

PUShr #m<r2, r3, re>
addl3 #<mem$c_roundup=1>,r0,r3 Round up to the nearest

Multiple of eight bytes

bleq Check for size <= 0
cmpl r3.crfSl_maxblk(ril) Check size > uaxinun
bleq 308 Branch on legal si

Roport illegal block size

brw deal bLk Ret
G!t listhcad of drnauic memory

Clear block info long words

Get address following new block

addl3 r1,r3.r6

: Search down List for insertion point.
40s: movl

R2 contains prev block

movl (r6) r0 RO contains next block addr

beqlu : Branch on end of list
cmpl rl ro : Is new addr > next addr
bgtru 408 : Yes, keep looking

; Found insertion point,

ré = addr of previous block
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384!800 FREE_MEM Free v rtuo! memory d 6-55?-1984 53:38:26 !CRF.SRCJCRFHEH.HAR (4) |
0B ‘3 ; r1 = addr of new block |
gg 4 : r0 = addr of next block
gs 1 0D DB ? g movl r1.b6ktl_lddr(r2) ; Point prev to new
& D D § cmpl h,r : 1s new adjacent to next?
1 E beqlu ; Yes, branch to compact
1A E 24 gtru $ : Error, within bloc
61 g 0 E 5 movl ,bLk$l_addr(r1) ; No, point new to next
04 A1 ] E Ss movl r3,blk$l_size(rl) ; Set size of new block
1% 1 EE g ; brb 70§ : Go chost adjacent to prev
EE 2§ § Compact with next block.
06 A1 046 A0 S3 (1 EE 61 50s: addl3 3.bLkSL_size(r0),bLkSL _size(rl) ; Set size = newtnext
61 60 90 0F & 6; mov i _addr(r0) btisl_adar(rn ; Set next pointer
60 C O0F7 6 clrq (r ; Clear old next block
07 N 08;: gg brb 708 : Go check for compaction
gg;g 29 : Set up new block on end of Llist.
62 51 0O O0OFB 68 60$: movl r1,blk$L_addr(r2) : Point prev to new
046 A1 S3 00 8?5 98 i movl r3.bLkSL” _size(rl) : Set new block size
0}8 ;1 : Check for compact with previous block.
5¢ 06 A2 52 (1 810 7§ 70s: addl3 r2,blkSL_size(r2),ré : Get end of prev block
51 S& D01 010 74 cmpl rb,rl : Is new adjacent to prev?
og 1A 010A 275 bgtru § : Error, block within prev
1 12 8}82 ;g bnequ : No, not adjacent
8}85 ;3 : Compact with previous block.
06 A2 04 A1 (O 105 80 addl2 bLkSL_size(r1),blkSl (r2) ; Prev size = newtprev
62 61 90 1 81 movl bLk$L addr(r1), ‘blk $LC (r2) ; Set up next pntr
61 C 118 8; clrq ( 1 ; Clear new block pntr & size
09 N O}}A 8‘ brb 90$% : Branch to exit
§n: §s $ Error, Block within bleck.
SO0 00158264 s; ?9 8}1? §z 80s: gggl ll:ftsblk:th:nbl .r0 : gego:t block within block
de xi : Return
SO 01 »p0 0} g 93 3°:i o n:v%t #menS_success,r0 : Set success status code
e X
1C SA 1 91 popr *mn<re, r3, r&>
S } 3 rs
129 94 .end
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GETMEM
Symbol table :56 LCRF, SRC] E «MAR; 1 (4)

:E‘ALK EIIT
BLRSL _XDD

02

05

20 0
(91]

CRF n
CRFSL_DYNMEM
CRFSL" nastx
CRFSL™ME
DEAL le Exlt
FREE™M
GET len
GET ZMEM
L1BS_BADBLOADR
LIBS "BADBLOS1Z
nEnst ROUNDUP
MEMS_BLKWTHINBL
MEMS_ILLBLKSIZE
MEMS “SUCCESS
SYSSEXPREG e

(elelel=]
oo

DODOD
(7171 ]

2 OO OMNNIPN ==L OO O
B =SSO ONOOVO OO0

2 ONNNONINNOOO —

(2]
>
o
~N

! Psect synopsis '

0----------------0

PSECI name Allocation PSECT No. Attributes

. ABS . 00000000 ¢ 0.) 00 ¢ 0.) NOPIC USR CON ABS LCL NOSHR NOEXE NORD NOWRT NOVEC BYTE
$ABSS 00000000 ¢« 0.) 01 ¢ 1.) NOPIC WUSR CON ABS LCL NOSHR EXE RD WRT NOVEC BYTE
$CODES 00000129 ( 297.) 02 ( 2.) NOPIC WUSR CON REL LCL NOSHR EXE RD NOWRT NOVEC BYTE

D e e il 3

! Performance indicators !

R R e -—- -—oed

Phase Page faults CPU Time Elapsed Time

Initialization g 00:00: 00 S 0:00: 0 ;
1 00 0 00
0 6. 87

Command processing 2
:01.11
01.88
:00.
8§.0
i1 Zga
Tho uorking st limit uas 1050 pages.

Pass 1
Symbol table sort
Pass 2 6
Symbol table output
9 bytes (25 pages) of virtual memory were used to buffer the intermediate csd

there were 10 pages of symbol table space allocatgd to hold 142 non-local 5nd 17 Llocal symbols.
94 source Lines were read in Pass 1, producing 15 object records in Pass
2 pages of virtual memory were used to define 11 macros.

Psect synopsis output
Cross-reference output
Assembler run totals 408

°-‘5000O
O
S OO000O0ONO
OOOOQOO

OOOOOOO

OOOOOOO
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! Macro library statistics !

0-- cecewe ----’

Macro Library name Macros dcfinod

$§25$DUA%B ECRF .0BJICRF .MLB;1 1
SSDUAZ8 SVSLIB]SYARLET HLB 2 7
YOTALS (all Libraries) 8

307 GETS were required to define 8 macros.
There were no errors, warnings or information messages.
MACRO/LIS=LISS:CRFMEM/0BJ=0BJS: CRFMEM MSRCS:CRFMEM/UPDATE=(ENHS:CRFMEM) +LIBS:CRF/LIB

AX/
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