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GE TMEM A / -CEp- 147: - LBR
vSk-SOO Llocate/deallocate virtual memory 16-SEP 1982 1:47 8? ¥AX/VHS Macro V04-00 Page | V04

1
-SEP-19 1:39: LBR.SRCIGETMEM.MAR; 1 (1) |

GETMEM Allocate/deallocate virtual memory
v04-000"'

A AL AR ARl R st R R R 220020202 3 22222200

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

B
L
i
i«
; *

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 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 +
L

*

*

*

k3

*

L

*

AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT
CORPORATION.

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

LA I 2R I I OB 3 2 I N 2 2 I I B IR IR IR B

(AR AR Rt R Rt R R i iR Rttt iR i Rttt 0 R0 R 0]

R 2 2
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:
X03.01 JWTO00S56 Jim Teague 20-Sep-1982

Remove restrictions on amount of memory to allocate
or deallocate.
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X01.01 001 B.L. SCHREIBER 9-FEB-1979
Correct error in allocation routine.
v01.02 008 B.L. SCHREIBER 26-0CT=1979

|
Declare $CRFMSG |
v01.03 010 B.L. SCHREIBER 13=NOV=1979 j
Word-relative references 1
v01.04 ) B.L. SCHREIBER 15-NOV=-1979
Generalize into GETMEM.
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declarations

[elelelelelel=l"d

0000

00010000

OCOO0O0O0O0O0OO0COOO0O0OO0O0O0O0OOOOO0OO0OOO0OOOODOOO
-t 2 OO0 O0OO0OO0O0OO0O0O0OO0O0OOOOOOOOOOOOOOOC
WO H HfOO0O00O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0OO0O0O0O0C —-

(=it d il e lwlelelelelelelelelelelelelelelel=]

-SEP-1984
: .SBTTL declarations
E Declar macros
$libdef
EQUATED SYMBOLS:

o s v,

Lk$Ll_addr = 0
blk$Ll size = &
mem$k_roundup = g
mem$k_memexp = 128

mem$k “maxblk = mem$k _me mexg * 512
mem$_Blkwthinbl = Lib6$_badbloadr
mem$_illblksize = Lib$_badblosiz

mem$_success = 1

: Own storage:

.PSECT SOWNS, NOPIC, USR, CON, REL, LCL

mem$|_maxblk:
.long mem$k_maxblk
mem$L_memexp:
long mem$k_memexp
new$ | blks .LONG™ 0,0
mem$ |~ dynnen .LONG 0,0

+DEFAULT DISPLACEMENT, WORD

0000 00000000~ N NNNNNNN~NONONOONON OO O O~ O WL
WSS AN = OO 00 NOM WSS IR = O O O NN S WINL = O O 00 IO v o~

AX/VMS Macro V04=00 Page S i
LBR.SR C GET E MAR;1 (2) |

LR PR TR TR TR T TR T

|
Declare run-time Library error cod;

1

Offset to addr of next block
Offset to size of this block

Round allocation up to 8 bytes
Number of 20: to expand {
Largest block that can be allocate
Block deallocated within deallocat
Illegal block size

Success

NOSHR, NOEXE, RD, WRT, NOVEC

Size of expand region request

(set up by Lbr$open)

Number of pages in expand region r
(set up by LbrSopen) ‘
Addresses of expanded pages '
Listhead of dynamic memory

Use word displacement

LBR
V04

B T T T R LR TR L T TR L T T T T T T P T PR PR LR TR TR R TR TR TR TR T T
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VSA-SOO LBRSGET_VM Allocate virtual nenor; g-SEP-19gk 1:39:81 LBR.SRCIGETMEM.MAR; 1 ’ ‘g’i V04
8} §7 A .SBTTL LBRSGET_VM Allocate virtual memory ! :
8} 9§ ; Functional description: i :
001 91 ; This routine allocates a block of dynamic memor‘. The requested block 3 .
801g 9§ ; size is rounded up to the nearest four bytes. An error condition is .
01 95 ; returned if the block cannot be allocated. .
0018 94 ; First fit algorithm is used. :
A R =
; Calling sequence: :
88%% % : :sau LBRSGET_VM :
13 R : e ]
; Input parameters: ; §
0018 101 : ’ | :
0018 10§ 3 RO Address of lLongword containing number of bytes to allocate :
88}3 }8‘ 3 R1 Address of Longword to store allocated memory address
0018 105 ; Completion codes:
0018 106 ;
0018 107 ; success: _
0018 108 ; - r0 - contains a one
0018 109 ; failure:
0018 110 ; r0 - contains a zero
0018 111 ;
001% 11§ : 30
001 113 ; Side effects:
0018 114 ;
0018 115 ; The dynamic memory List is updated. More dynamic memory is acquired
0018 116 ; if necessary
0018 117 ;
0018 118 ;=--
0018 119
0018 120
000088(0)8 }%1 .PSECT SCODES, NOPIC, USR, CON, REL, LCL, NOSHR, EXE, RD, NOWRT, NOVEC
0000 12% scrfsalblk:: ) ‘
0000 124 ; moval ~=(sp),rl ; set location to return result
0000 125 ; bsbb Lbr¥get_vm : get the memory
0000 126 ; pogl r1 : return result in ri
0000 127 ; rs
0000 128 .
0000 129 ;lnkSalloblk:: ;
8008 130 [br$get_vm:: |
1iC 88 000 131 pushr  #*M<r2, r3, r&> ; Save registers
54« 51 DO 000§ 13§ mov | rl,.ré ; Save return result address
53 S50 07 C1 000 13 addl3 #<mem$k_roundup=1>,r0,r3 ; Round up to the nearest
53 07 CA 0009 134 bicl2 #<mem$k_roundup=1>,r3 ; Multiple of four bytes
2E 14 000C 135 bgtr 40% 7
000€E 139 : bleq 10% ; Check for size <= 0
000E 137 . cmpl r3 mem$l_maxblk : Check size > maximum
000E 138 ; bleq 40$ § " : Branch on legal size
50 0015826C 8F DO OOOE 139 10s: mov | #mem$_illblksize,r0 ; Report illegal block size
8% N 88}7 }2? brb al_blKk_exit ; Return
0017 142 : Expand the program region
0017 14§ 3 ’ ’
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B

AX/VMS Macro V04-00
LBR.SRCIGETMEM.MAR;

mem$l_memexp,newSl_blks; Expand dynamic memor

be ~r0,al_blk_exit

: Now insert memory into list.

L

L

14

168

169

148 ;

149 308:  movl  newSL_blks,ri

150 mov | mem$ | “maxb(k,r0
151 bsbb Lbr$free vm

}gi blbc rO,al_blk_exit
}gg ; Search down Llist for first block >= size requested.
159 40s: movab mem$L_dynmem,r1
157 508: mov l r1,r2

158 movl  (rd),rl

159 beql 20% :

160 cmpl r3,blk$l_size(rl)
161 bgtr  50$

16§ beql 60%

16

164

165 ; !

166 subl2 r3,blkSL_size(r1)
167 cempl bLk$l_size(rl) 48
}gg bleq 0%

170 addl2 blkSL_size(rl),rl
};1 brb 70%

};g ; Block was perfect fit.

175 608:  movl  blk$L_addr(r1),blkSL_addr(r2)
176 clrq blk$l_addr(rl)
177 70%: mov L #mem$ _success,r0
178 mov r1,(rd)

179 al_blk_exit:

180 popr #*m<r2, r3, r&>
181 rs

; Branch 1f it failedy

Get address of new block
Get size of new block

Page

: Go insert new blk in List

Get Listhead of dlnanic memory
Set new previous block

Get address of tree block

End of List, go expand memory
Requested size > block size?
Yes, keep looking

Branch on same size

3 Take part of this block and Link the rest back into the list.

Subtract off requested size
Did we allocate the bookkeep1n$_
I1f so, go pretend it's a good fi
This can float at most 4 bytes.
Get address of requested block
Return

delete it from the list.

Set pointer to next block
Clean up the block

Set success status code
Return address to caller

4 |
(3)

Branch if failed to insert new bloﬁ

WO |
t.
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Allocate/deallo
LBRSFREE_VM Free virtual memory -SEP=-1984 01:39:01 ([LBR.SRCIGETMEM.MAR;1 (4)
06F 183 .SBTTL LBRSFREE_VM free virtual memory
06F  1B4 ;++
82; } 5 5 Functional description:
06F 1 ? ; This routine deallocates a block of memory and inserts it into a dynamic
Q6F 188 ; Memory list. The block is 2eroed and its size is rounded up to the
006F 189 ; Nearest four b{tes If it is adjacent to another block, the two blocks
006F 190 ; are compacted into one.
006F 191 ; :
806F 19§ ; Calling sequence:
06F 193 ;
806F 194 ; BSBW  LBRSFREE_VM
06F 195 ;
806F 196 ; Input parameters:
06F 197 ;
006F 198 ; RO Address of longword containing size of block to deallocate
882: 183 3 R1 Address of lLongword containing address of block to deallocat
Q06F §01 ; Completion codes:
006F °§ :
Q06F 203 ; success: §
006F 506 : : r0 - contains a one
006F 05 ; failure:
006F 206 ; r0 - contains a zero
006F 207 ;:
006F 508 ; Side effects:
006F 09 ;
006F 210 ; NONE
006F 211 ;
006F 21; s
006F 21
006F 214
006F g!S .crdeealblk
006F 16 lnksdealblk
006F 217 (brS$tree_vm:
1C BB O006F 218 push #m<r2, r3, r>
53 %0 of £ W 219 addl3 #<mem$k_roundup-1>,r0,r3 ; Round up to the nearest
53 07 CA 0075 220 10s: b1c12 #<mem$k_roundup-1>, r3’ ; Multiple of four bytes
OA 14 0078 221 ? r 30%
007A 22; 3 b 208 : Check for size <= 0
007A 223 : cnpl r3 mem$l_maxblk ; Check size > maximum
007A gZ& . bleq 30§ ; Branch on legal size
S0 0015826C 8F DO O0O07A 25 208: movl #mem$_illblksize,r0 ; Report illegal block size
0063 31 0031 g? brw deal blk_exit ; Return
SO 0010°CF 9 0084 308: movab mem${_dynmem,r0 : Get listhead of d(nan1c memory
61 7C 0089 8 clrq (r1)_ ~ ; Clear block info long words
% 353 N o 088? 8 addl3 r1,r3,r4 ; Get address following new block
885; 1 : Search down List for insertion point.
52 0 " §08F gg los mov | r0,r2 : RS contains prev block
S0 60 D 09; 34 mov l (r6) r0 3 contains next block addr
gs 13 009 35 beqlu 60% ; Branch on end of List
50 1 D01 0097 9 cmpl r1,r0 : Is new addr > next addr
F3 1A 083: 8 bgtru 40‘ ; Yes, keep lLooking
809( 9 ; Found insertion point,.




D 9

TMEM Allocate/deallocate virtual memor 16-SEP-1984 01:47:264 VYAX/VMS Macro V04-00 Page 6 LB
384!800 LBRSFREE_VM Free virtual memory ’ ?-SEP-19gA 81:;9:81 LBR.SRCIGETMEM.MAR; 1 . (4) VO

09¢C 40 ; r% = addr of previous block .

9C &1 ; rl = addr of new block .

gg 2§ ; r0 = addr of next block :

gs 21 DO 9C L mov | r1,bLk$L_addr(r2) ; Point prev to new .

& D1 O00%F 45 cmpl ré, r0 ; Is new adjacent to next? .

g 13 00A2 24 beqlu  50% : Yes, branch to compact :

1A  00A& 47 bgtru 80% ; Error, within bloc .

61 g D0 00A6 4«8 movl rO,.bLk$L_addr(rl) : No, point new to next .

04 Al D0 80A9 49 mov r3,blk$l_size(rl) : Set size of new block .

1w N 8:? 5? brb 704 : Go check adjacent to prev :

88:: ég ; Compact with next block. :

06 A1 06 A0 S3 (1 80AF 54 50s: addl3 r3,bLkSL_size(r0),blkSL _size(r1) ; Set size = newtnext :

61 60 DO 0085 55 mov L bLk$L_addr(r0),blk$L_addr(r1) ; Set next pointer .

60 7C 0088 56 clrq (r0) ; Clear old next block :

o N 883? g; brb 70% ; Go check for compaction :

008C 59 :; Set up new block on end of Llist. :

008C %60 : | :

62 51 00 00BC 61 60$: mov r1,blk$L_addr(r2) ; Point prev to new .

06 A1 53 00 88%; %gg movl r3,bik$l_size(rl) ; Set new block size | :

Oggg %gg : Check for compact with previous block. ' :

56 06 A2 52 (O 80C3 266 708: addl3 r2,blkSL_size(r2),ré ; Get end of prev block :

51 56 D1 00C8 267 cmpl ré,rl ; Is new adjacent to prev? | :

OF 1A 00CB 268 bgtru  80% : Error, block within prev | ;

15 12 00CD 269 bnequ 90% ; No, not adjacent % 3

00CF 270 ; :

88%; %;1 ; Compact with previous block. ;

04 A2 04 A1 CO OOCF 27§ addl2 blkSL_size(rl),blk$l _size(r2) ; Prev size = new+prev | :

62 61 DO 00D4 274 mov | bLk$L_addr(r1),blk$l_addr(r2) ; Set up next pntr ’ | .

61 7C 00D7 275 clrg (r1) : Clear new block pntr & size ! 3

09 11 0009 276 brb 90% ; Branch to exit ; :

00DB %77 : ; ‘ ‘

8883 2;8 ; Error, block within block. .

50 00158264 8F DO OODB 280 80$: movl #mem$ blkwthinbl,r0 ; Report block within block | :

03 11 O00€2 %81 r deal Blk_exit : Return ; :

50 00 O00E4 8§ 908 : mov | #mem$_success,r0 ; Set success status code :

00E?7 %g deal_blk_exit: :

BA 00E7 4 popr #m<r2, r3, r> :

05 O0O0E9 285 rs :

00EA 286 .

00EA 287 .end .
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Symbol table -$
T = 00000000
AL BLK_EXIT 8 6C R 03
BLRSL_XDDR = 8 80
BLKSL _SIZE = 00004
DEAL _BLK_EXIT 00000E7 R 0
LBRSFREE "VM 000006F RG 0
LBRSGET Um 00 0 RG 0
LIBS_BABBLOADR = 00158264
LIBS _BADBLOSIZ = 0015826C
MEMSK_MAXBLK = 0001
MEMSK_MEMEXP = 0000008
MEMSK_ROUNDUP = 8008880
MEMSL _DYNMEM 0009010 RG 0
MEMSL _MAXBLK 00000000 RG 0
MEMSL _MEMEXP 00000004 RG 0
MEMS_BLKWTHINBL= 001 g 64
MEMS_ILLBLKSIZE= 00158¢26C
MEMS _SUCCESS = 00000001
NEWSC BLKS 00000008 RG 0%
SYSSERPREG seannnnee GX O
b cncc s me oo e +
i Psect synopsis !
PSECT name Allocation PSECT No. Attributes
. ABS 00000000 ( 0.) 00 ¢ 0.) NOPIC USR
$ABSS 00000000 ( 0.) 01 ¢ 1.) NOPIC USR
$OWNS 00000018 ( gk.) 02 ( %.) NOPIC USR
$CODES 000000EA ( 234.) 03 ¢ .) NOPIC USR
I T Y Y +
! Performance indicators !
L Y +
Phase Page faults CPU Time Elapsed Time
Initialization 32 00:00:00.08 00:00:00.68
Command processing 100 00:00:00.45 00:00:01.98
Pass 1 139 00:00:01.95 00:00:05.79
Symbol table sort 0 00:00:00.10 00:00:00.15
glsgof St Rl 62 00:00:08.88 08:80:86.38
m abiLe outpu : : . : H .
Pzect synopsis OStput 1 88:88:§0.0§ 80:08:00.0§
(ross-reference output 0 00:00: O.gg 00:00:00.00
Assembler run totals 342 00:00:03. 00:00:10.05

The working set Limit was 900 pages. 4 ;
9952 bytes (20 pages) of virtual memory were used to buffer the intermediate code.

There were 10

287 source Lines were read in Pass 1, producing 15
1 pages of virtual memory were used to define 10 macros.

object records in Pass 2

£p-1%8

CON
CON
CON
CON

4 81:47: & VAX/VMS Macro V04=00
& 01:39:01 LBR.SRCIGETMEM.MAR: 1
ABS LCL NOSHR NOEXE NORD
ABS LCL NOSHR EXE RD
REL LCL NOSHR NOEXE RD
REL LCL NOSHR EXE RD

pages of symbol table space allocated to hold 105 non-lLocal and 16 local symbols.

Page 7
’ (4)

NOWRT NOVEC BYTE
WRT NOVEC BYTE
WRT NOVEC BYTE

NOWRT NOVEC BYTE
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LBR.SRCIGETMEM.MAR; 1 (4)

’------.----.----..------O-’

! Macro Llibrary statistics !

becae= cececcee cosssssesssesssed

Macro Library name Macros defined
_$2558DUA28: [SYSLIBISTARLET.MLB; 2 s
263 GETS were required to define 7 macros.

There were no errors, warnings or information messages.

MACRO/LIS=LISS:GETMEM/0BJ=0BJS :GETMEM MSRCS :GE TMEM/UPDATE = (ENHS : GE TMEM)
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