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00002000000000000000000 inputd 0 Joutput 0000
gboooboooboboboobog

4 0000ODOOOOOOODOOOODObOOODO

00 MACROOODOOODOO OpenVMS Alpha 0O O OO OpenVMS I64 0 0O O
O000000000o00U0ooo00oooooooooooooo

e OpenVMS Alpha 000000 AMAC
e OpenVMS 164000000 IMAC
0

AMAC-I-ARGLISHOME, argument list must be homed in caller
oono

IMAC-I-ARGLISHOME, argument list must be homed in caller

Help Message 0000000000 0DO0O0ODOODOODOOODOODOOOOODOO
gooobgooboboobgoobobbooboooboooo

Help Message 0000000000000 DCLOOODOOO OpenVMS
System Messages: Companion Guide for Help Message Users 1 0 0000 O
0000000 1.5000 30000 OpenVMS Alpha 00 OpenVMS 164 0 0 0O
O000OO0O0OVAXMACROUODOODDODODODODOODDODODOODODDOODO
goo

googbooobooboobooboobooboobbobboooboon
oooobooboobobooboooo

5. Macro-320 000000000 DOOOOOOODODOOOOODODObObOOO
oooobooobobbobooobooboboboooo

ooooboboobooboobo0obooboobobooboboboboobOon
goooboooboobooboobuoobooboobobobbooobon
OO000000000DO0OO00000DO0O0 OpenVMS Alpha 0 OpenVMS
le400000000D00ODO0ODOODOOOODOOOOOOOOOOODODOO
gobooobobooobooobooobooboooboooboooobooo

0000000000000 O00ODOO0O0ODO/FLAGO/WARNOOOOODOO
OO0000000O0C000O0000O000OO000OOO00O0O0.ENABLEOOO
ODISABLEOOO0OOOO0OOOOOOOOOODODOOODODOOOoDoOoon
gboobgoobobooboobooooboo
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Macro-32 0 O
1.3 OpenVMS VAX O 0O OpenVMS Alpha 0 0 0 OpenVMS 164 0 0 0O

ooogoogon
goooogon
6. 00200000000000000000O00O0InputD outputd preserved O O

OscratchU D O000O0O0ODO0ODOOO0OOOOODOODOOOOOODOODODO

obobobooooooooobobOoboobobobobooboOooD 260000
gooooon

7. OpenVMS 1640 000000000000 COODOO (.CALL_

LINKAGED .DEFINE_LINKAGE) OO OOO RO/R1IODOOODOOODOOO
00000000 Macro-3200000000000O0JSBOCOOODOOOODO
goboobooboobooboooboboboboobuooboobooboo
O0D0O0O0O0O0OD0OD CALLS/CALLGOOUOUOUOOODO.USE_LINKAGED O O
O0000000O0000O0000 Macro-3200000000000DDOOO
0O0O0ooOoooOo JSBOOO.UWSE_LINKAGEOOOOOUOODODOOODOOO
o0 BOOOOOOOODOO

8. Macro-320 00000000000 DOODOOOOODOODOOOOOODODO
000 OpenVMS Alpha 000 OpenVMS I64 000000 0OO0O0O0DOOO0ODO
oooooooobooooobo 3o 70ooboooooDo

9. JO0OO0O0O OpenVMS VAX O OpenVMS Alpha 0 0 O OpenVMS 164 00 0 O
00000000 (@17000000000000000DO)O0VAX MACROODO
0d0000ooo0oooooooooooooooooooooooooon
aoad

VA X MACROODOODOOOODODODODODOODODODOO0O0OOO0oDOOoooooooon
gbogobgoobobooboobooboboobooboobooooboon

1.4  OpenVMS Alpha O OpenVMS 1640 000000 OO0O0

000 OpenVMS Alpha 0000000 VAX MACROO O 0O 0O OpenVMS 164 0 O
000000000000 00000 OpenVMSVAXOOOOOOOOOOOOO
OVAX MACROOOOOOOOOODOODOODODODODOOO0DOOOoooo

OpenVMS Alpha 0 OpenVMS 164 0 0000000 00OD0OCOO0OOOO0ODOCOO
obooobooboboooboobon

e JSBOODOOOBSBWOOOOOOOOVAXMACROODOOOOOOOOOO
OO00Do0o0o00DO0O MACRODOOO

e CALLSODOCOUOO CALLGODOOUOODOCOOROORIODOODODOOODOOO
0000000000 MACROOOO

RO/R1IOOOODOOOCOOO0OOOCOOOO0JSB/BSBWOOOOOOOOO
Macro-320 0000000000 0ODOODOOOODOODOODODODOOODOODO
00000000 ((CALL_LINKAGEO .DEFINE_LINKAGE)OOODOOODODO
goooobboobooobbooobooobooobboobbooobo
CALLS/CALLGOOO.USE_LINKAGEOOOOOOOOOO0O0O000O0o0ooo
00 Macro-32000000000000000000O00O0ODODOOO JSB/BSBWDO
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Macro-32 000000000
1.4 OpenVMS Alpha 00 OpenVMS 1640000000000

OO0.USE_LINKAGEDOOUODODODOOOOODOODOODO B,0O00O0OO0OODOODO
googog

1.5 [0O00OO0O0OOVAXMACROOODOOOODDODOOODDOOOOO

OpenVMS Alpha 000 OpenVMS 164 0 0000000000000 00O00O00OO
O00D0O0OVAXMACROOOOOODODODODOOODODODODOOODODOODOOODOO
gooobooboobooboobooboobooboboobooboboooboo
goooboooboooboobooboobooboobooboobobooboo
gooobooobooboobooboobooboobobobobobobobooo
ooooooOoooooOooDoOoOooooOoOoobob0 MACROOOOODOODOOO
ooooboobooooosoboooooboooog

OO00oo00o0oOdob0o MACROOOODOOUOODOOOOOOOOOOO

e JO0O0ODO0ODOODOODOODODOODOODDODODOODUOODOOD
000000 @ 3340000)0000000ODO0ODO

TSTL (SP) + ; remove return address
RSB ; return to caller’s caller

e JO0O0ODOO0ODOODUOODOODOODLOODDODODODOODDUOODOOD
OO000ooO0OooooOooooo (@ s340000)O

POPL RO ; remove the return address

SUBL #structure size,SP ; allocate stack space for caller
PUSHL RO ; replace the return address
oono

POPL R1 ; hold return address

PUSHL  structure ; build structure for caller

!

; code continues

JMp (R1) ; return to caller

e RSBOOOOOOOUOODOUOUODOOOOODOOUODODOUOODDODOODOO
ooooOo0O0O0O0O000O (@ 8.3.30000)0

MOVAL  routine label,-(SP)
RSB

god

PUSHAL routine label
RSB
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Macro-32

oooobooobo

1.5000000VAXMACROO O OOOOOOOOooogooo

e JO0OOOODOOEPODODO (D 8.1.10000)0VAXMACRODOODOODO
obooooobooooboboooobooo 200b000b000O

e JOUOD0ODOODOODOODOODOODODDODO

e JO00O0UO0ODOCUOODOUOODJSBENTRYOODODDODOODOOOODODOO
gboooboobobooboooboobo

MOVL SP,FP
SUBL  f#data area,SP

e JJ0ODODOOREIDODODOODOODODOO (M 3.3.70000)0

MOVL  #fake psl,-(SP)

MOVAL  target label,-(SP) ; all three

REI

ooo

MOVPSL - (SP)

MOVAL  target label,-(SP) ; force AST delivery only
REI

ooo

MOVL  #fake psl,-(SP)
BSBW DOREI

!

; code continues

DOREI: REI

e JODODDOOOOOOO0ODDDOOOOOOOLODDODDOOOOOODOO
OOVAX MACROOODOOOOOOOOOOOO0O0OODODO.CALL_ENTRY O
gobooboobooboobobooobobobobooboobooboobooo
oooooooooooooboobooo(@s210000)0O0O0O0OOD
vAXOOOOOOOoOooooooooooooooouoooooooooooo
oooo (@ 3230000)O

BRx label+offset

e JOUOODOODODOODODODODODODOODOODOODLOODOODDOD
goboobooboobooboobooboobboobooboobon
gobooboooboooboobos2200b00b0oboboOobooobDOon

MOVB #0PS_opcode, (Rx)
gog

MOVZBL #0P$ opcode, (Rx)
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Macro-320 00000000
1.5000000VAXMACROODOOODODOOOODODOOOOO

e JO00O0DOODUOODUOODDOODOODUOODDODODDbDODDUDDOOO
Oo0oOoOoOoOoooOooOoOooooodJsBOoOoOoOoOoOoOoOOoDOoOoOobOoOOoOoO
0000000000000 0JSB.ENTRYOOOOOOOOOODOOOOO
(0 2330000)0

JMP  G'external routine

1.6

Jooooboboobogon

0 1.3000 0 VAX MACROO OpenVMS Alpha 0 OpenVMS 1640000000
0000000000000 00o0o0ooooooooooooooooooo
0000000000000 00000o0o0oooooooooooooooooon
0000000000000 00000oooooooooooooooooooon
oo ooooooobooooa
0000000000000 ooooooooooooooon
gooooO0O0OO0OOO0OO0OOO0OO0OOO0OO0OO0O0OOO0OO0OOOODOoOoOO

gbooobooboobuoobooboobobboobobbobbobobooonoo
gooobooobooobooboobooboobooboobooboboboboo
gooobooboooboobooboobooboobooobooobobbobo
goooobooboo

e OpenVMS VAX OO OOO OO OpenVMS Alpha 000 00 OpenVMS 164 0 O
O000O0O0OOVAXMACROOOOOODOOODODOO @ 1.7O0000)Ho

e JUOOODODODODDOUUOUOLOUODLDDLOLDDDLDOUOULUUOOLUDDLDDOOOO
(0 230000)0

1.7

oooooon

VAX MACROOOOOOOOOOOOODOODODO OpenVMS VAXOODODODO
OpenVMS Alpha 00000000 OpenVMS I64 000000 O0D0OOOODO
gooobooboobooboobooboobooboboboobboobbobo
gooobi10ob0bobooboooboooboobooboobooboobooon
gooobooobooboobooboobooboobooboobobobooo
gooobooboobuoobooboobooboobooboooboobooboobo
gbooobooboobooboobuoobuooboobooboooboboboobo
ooooboobobbooboobooboboooboobo
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Macro-3

- DN
Nl
oo
OO
oo
oo
OO
oo
oo

1.71 O0O000OOO0OOOOODDOOO

000000000 DO0OO0O0O00OO0O0OOo0OOovVAXMACROODO
OODOVAXMACROOOODOOOOOOOODOOODOOOOOODO
ooooobobbobooo0ooooooooooobbbbooooa

0 SYS$LIBRARY:STARLETMLBO 00 0000000000000 OOOO
goboobooboobgooboooboooobbobooboobooboonbg
gbooboobobbooboobooboooboobo

0000 OpenVMS VAX Version 6.0 0 00000000000 D0OO00OOODOODOO
0 OpenVMS Alpha 0 0 O OpenVMS 164 0 O SYS$LIBRARY:STARLET.MLB O
00000 OpenVMS VAX O 0 SYS$LIBRARY:STARLETMLBO OO OO OOOO
oooooooooooooo

LIB/EXTRACT=.JSB ENTRY/OUT=JSB ENTRY.MAR SYS$LIBRARY:STARLET.MLB

LIB/INSERT SYSSLIBRARY:STARLET.MLB JSB ENTRY.MAR

gobooobboooooooboboooooobobbbooooooooboboobo
gooobbobooooooooooooooooooooooobboo
00000000000 000D0000000 OpenVMS VAXOODOOOO
SYS$LIBRARY:STARLET.MLB 0000000000

1.72 VAXOUOOOOOO

Alpha 000 Itanium OO0 000000000 OO0DOOOOOOOOODOOOO
00000000 0o0o0ooooooo0oo0o000ooooooooooOoOoOooo
0 VAX MACROO 00O 0O OpenVMS VAX O OO OpenVMS Alpha [0 OpenVMS
le4a0 000000000000 OO0ODOO0O0O

000000 OpenVMS VAX O O O OpenVMS Alpha 0 OpenVMS 16400000
0000000000000 ovAXOOOODoOoooooooooooooooo
0000000000000 000000 VAXOOOOO Alpha0 00000 O0O
0000000000000 O000O00oOOoooooooooooooooooon
oo ooooobuoooobboooga
o0o0oO0o0oO0oO0oO0OOOOO0OOOOOOOOOODOOODOO

0000000000000 00000o0oOoDOooo (@ 1.7.30000)0
OpenVMS VAX O O OO OO O OpenVMS Alpha 00 000 OpenVMS 164 0 0 O
00000000000000o0o00oo00oo0ooooooooooooog
goooooon
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000000000 DO000000DO00D0O0VAX MACROOOODOO OpenVMS
VAX O OO OpenVMS Alpha 0 OpenVMS I64 0 000000000 OODODOOO
O0000o000o0o0o00ooo00ooooooooooooooooooooooo
000 OpenVMS VAX O OO OpenVMS Alpha 0 OpenVMS 16400000000
gooboobooooooooooooooooooboooooooooooon
O0000000oDo000ooo00oo0oooooooooooooooDooOoo
OO00o00oo0ooooooooooooooooon

1.73 UODU0O0O0OO0OOODOOOOOOOOODOO

VAX MACROOOOOODOOOODODODOO SYSSLIBRARY:ARCH_DEFS.MAR [
goooboobobobobbooboooboobooboboooboobo

e VAXOODOOOOVAX MACROOOOUOODOOODOOOOODOOOODOO
oo

e Alpha DO OOOOOVAXMACROOOOOOOOOUOODOOUOODOOODO
oogd

e tanium OO0 000 OOVAX MACROOOOOOOOOODOOOODOOODOO
oogno

gooobooobooobuooboobooboobooboobooboobOooo
0000000000000 0O0O00DbOO0O0DOOO0 ARCH DEFS.MARDOO
OO000.IF DF VAXO .IF DF ALPHAQO .IF DF 1A640 000000

gooobooboooboobooboobuoobooboobooboobooon
oogon

IF DF VAX

. ; VAX code
IFF

. ; Alpha code

. ; will it work for IA64
.ENDC

god

.IF DF ALPHA
. ; Alpha code
IFF
. . . ; VAX code, will likely fail for IA64
.ENDC

gboooboobooooboo
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Macro-320 00000000
1700000000
.IF DF VAX
. ; VAX code
.IFF
.IF DF ALPHA
. ; Alpha code
IFF
.IF DF IA64
. ; IA64 code
.IFF
.ERROR
.ENDC
.ENDC
.ENDC

ARCH_DEFS.MARO OO OO O OpenVMS Alpha 000 OpenVMS I64 0 0 00O
000000 OpenVMS VAXOODOODOOOOODODOODODOOOOOODOO
goooooodoboooooooooo

; This is the VAX version of ARCH DEFS.MAR, which contains
; architectural definitions for compiling sources for

; VAX systems.
VAX = 1
VAXPAGE = 1

ADDRESSBITS = 32

Alpha 00 SYS$LIBRARYO O U OO ODOODODOODOODODOODOOODOOOOO

e ALPHA—OQOOOODOOO Alpha000O0O0OO0OOOOODOOOOODOOO
e BIGPAGE— DO OODOOOOOODOOOOOOOOOOOOOOOOOoDoOgg
gooooon

6400 SYS$LIBRARY OO UDOODOODOODODODODODOODOODOOOO
e JA6G4—DOOOUOODODOO Itaniuvm O OO O0ODOOOOODOOOOOODOOOO

HEN

OpenVMS Alpha O OpenVMS 164 0 ARCH_DEFS.MAROOOOOOOOO
00000000 OpenVMS Alpha0 00 OpenVMS 164000000000
goodbooobooooooooodoboooboooooooooon
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2

MACROOOOUOODUOOooooooooooooo

OpenVMS OO OOO MACROOOOODODOOVAX MACROOOODOOODODO
OpenVMS VAX O O OpenVMS Alpha OpenVMS I640 00O OO0 OOODOOO
000000000000 000000000000O0000 00 OVAX MACROO
0000000000000 0000000VAXMACROOODOOODOOOOO
OpenVMS Alpha 000 OpenVMS I640 000000 O0OOOO OpenVMS Alpha
OO0 OpenVMS 1640 000000000000 O0OOO0OOOOOOO

gooobooboboobooboon

e 0210, Alphal Itanium OO O00O0O0O0O

0220, tanivm 0000000000 O0ODO0OOOCODOOOOOOODOO
e J230,0000000000DO0
240,CALLO0OOOOOOOODOOO
250,JSBOO0O0OO0OOOOOODOOOOOO

260, 0000000DOODODO
270,0000000D00O0DbDODO
280,00000000000000 (OpenVMS Alpha00)
290,000 100000000
2100,0000000000
2110,VvAXO00000000DO0OO
2120,000000000

°
o o o o o o o 0o o d

2.130,0000

2.1 Alpha taniumO OO0 00O OO

OpenVMS Alpha 00000 OpenVMS 1640000000 3200000000

ROO R31 000000 OpenVMS Alpha OO0 0O0O0OOOOCOOCODOOODODOODO
Alpha 00000 ROD R1200 VAXOODOOOODODODODODODODOOODOOD
OO0 OpenVMS 1640000000 VAXOOOOODOOOODODO Itanium OO0 O
00000000000 00DOo0oO0OooDoOvVAXMACRODOOOOOOODOOOO
OO0000O0bO0 @ooboJSBOoOoooOoooboooooooooooooo
OHooooooooooOoOooDoOooboooOoooVvVAX MACROODOO (MOVL O
ADDLOD)OOOUOOOOOO Alpha0O00 Itanium OO0 O000OO 32000

MACROUOOOUOOOOOOOOoooooooog 2-1



MACROO O ODOO
2.1 Alpha O Itanium

oobo0oboobOooboobooboboobe4a0bbUobDbOoUobOoOobDOoOO
g

0000 R130000 OpenVMS Alpha 000 OpenVMS I64 000000000
00000000 0OVAXMACROOODODOOOOODODOOOODOODOOOoOOd
Od000o00o0ooooooogoooog

e JOODO0UOOVAXMACROODOOUODOOOROO RIIODDOODODOO R120O
R14000000000000APOOOOOOO0000EP)OOOOOODOD
OO0 Sp0O00ooO00oooooooOooooo ApO FPO SPOOODOOO
00 vVAXOODOOOOOODODDOOOOoOOoOO Alpha00O0 64000000000
OO0000O000O0OO0OO0OVAXMACROOOOO APODOOOODOOOODOOO
oooooooobooooooobOobooOoOoboRI200000000DOO
oooobooboooboboboobooboobooboobooobbooobOon
ooooboobobooobon

e JOOOOOVAXMACROOODODOO R120 R130 R14000O0OOOODOOO
APO FPO SPOCOOO0O AlphaDO0O 40000000 O0ODOCODODOO
00000000000 Alpha0000O00OO0ODOOCOOODOOOOOO

e RIBOO0OOUODOCOOOOOOVAXMACROOOOOODODODOOOOODOO
0000000 OpenVMS Alpha0 00 OpenVMS I64 00000000 O0O
OpenVMS Alpha 000 OpenVMS I64 0000000000000

e J0D0O0OO EVAX ILDQDO EVAX STQUUIOOOODOOOOOOCOO 64000
goooooO00oOoOoo0oUobOOooU0UoOOooUOOobD cogoboooouooo

¢ OpenVMS Calling Standard 0000000000 CO0OOOOCOODOOCOOO
ooooboobobooboobobbooboooboobo

¢ OpenVMS Calling Standard 000000000000 RI6000000000
ggoooboobbodooooooboboobbbooooooobobbouooda
goooogoobo

e JJ00O0OOODOCOOODOOOOORIBODOOOOODOOODOOODOOO
oooOoboOobo0o0ooOOobDOobob0ooobD0obOo0ooOoDOobbO R3O0 R1500
oooobooboboooboobooo

e Alpha 00000 OOOOOODOOODOOOODOOODOOODIe40O
ooooboboboboooboobob 320 12700bgoobOooo

22 lItaniumO0O000000000000O0O0O0OODOOOOODOOO

Itanium OO0 000000 OpenVMS 164 000 Alpha0O0 0000 OO OpenVMS
Alpha 0000000 OO0OODOOOOCODOODOO

OpenVMS 1640000000 3200000000 ROO R31OOCOOROOOOO
OO0O00ooO0oO00obooOodO0oDOOOODOOOObODOD OpenVMS Alpha OO0 R31
oooooobooooooobOoooooon
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oo
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2.2 ltanium O O

000 OpenVMS 164000000000 IntelDOODDOODOODODOOODOO
000000000 OpenVMS Alpha 000000000 O0ODOOOOOODOOOOO
0000 OpenVMS 1640 0000000000 R8RIO OO O OpenVMS Alpha
OO0 ROR1IOOO OpenVMS 640000000000 RIOGP(OMODOODOOO
000)DooOoo0oodoooOo0oooD FPOODOOOOOOO)ODDODOOO
00000000000 0000000000000 R4OR7ODOOOOOOOO
0 OpenVMS Alpha 000 R20 R1500000000

Macro-320 00000000 OpenVMS VAX O OpenVMS Alpha 0O OO0 O0O0O
0000000000 00000000000 OpenVMSI640OO0OOOO0OOOODO
goooOoOoOoOoOoOOOOOOOOOOOOOOCOOOOOODOODOOODOOOO

000000000 Macro-32000000000000O0COIe4a000000
go0d0o0o0oOoU0OoOo00oOOoU0oOOoO00oOOoUODOOoOO0OOOU0ODOO“MOVL
SS$ NORMAL, RO’O 0O UD00D0ODO0DDOOODODODODOOOODODOODOD
O0RSOOOOOOOOODODOODODO 2-100 OpenVMS VAX/OpenVMS Alpha
OO0 OpenVMS I64 0O 0O0O0O0ODOOOOODODOOOOODO

MACROOOOUOOOOOOOOOoOoooooog 2-3



MACRO O
2.2 ltanium

0 2-1 OpenVMS VAX/OpenVMS Alpha 0 0 OpenVMS 1640 0000000000

O
000000000 OpenVMS 000000000000 00 OpenVMS 164 0 O
VAX/OpenVMS Alpha 0 0 0 00O ooog
RO RS
R1 R9
R2 R28
R3 R3
R4 R4
R5 R5
R6 R6
R7 R7
R8 R26
R9 R27
R10 R10
R11 R11
R12 R30
R13 R31
R14 R20
R15 R21
R16 R14
R17 R15
R18 R16
R19 R17
R20 R18
R21 R19
R22 R22
R23 R23
R24 R24
R25 R25
R26 Itanium OO0 O0OO0O0OO0O0O
R27 Itanium OO0 O000O0O0O0OO
R28 Itanium OO0 00000000
R29 R29
R30 R12
R31 RO

gooobooboobooboobooboobooboboobooboooboo
gbooobooboobooboobuooboobooboobooboboboobo
oooobooobobobobDbooboooboobooobo
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2.2 ltanium O O

OpenVMS Alpha OO0 APOUO0O0O Macro-32000000000000D0O0O0O
gobogobooboobooboooboboobooboobooboobuoonbg
FrPOOCODOOO0OOODOODOOOOODOOOODOODOOFPOOODODOOO
OpenVMS VAXO OO OpenVMS Alpha 00000000 OCOOOO0O0OO0OOO
oo0oooooFP)0DO0D00ODOO0ODOODODOO

000000000000 0000000D00DO0000D 0 VAX/Alpha OO OO
O000DoooooodnD Itanium OO 0OO0O00OD0OD0OO Macro-320000
000@O0000000000000)000000000000000

O000b0o000bO0obo0o0oobo0od tanivmOOOOOOODOODO
oboooboobobooobg

000000000000 000DO0DO00000O0DO0b0Ob0O00 Macro-3200
OO0 (Alpha00000O0 R160 R31O00000OO0DOOOODO)OOOOOOOO
goooobgoooo

0000 OpenVMS Alpha 00 O000OOOOOOOCOODOOOODODO R160 R210
0000000000 OpenVMS 1640000000000 OODOOOO CALLDO

0000000000 PUSHLODODODODODODODODODODODODO 4APO

sAP) 0000000000 DOCOOU00DOOOUODOOU0ODOUOODnOD VAXOO
goboobooboobooboobooboobooboboobobooboooo
oooood

OpenVMS 1640000000 OpenVMS Alpha D00 OO0 Alpha000O0O0O00OO
0000000000000 EVAX *000000000000DO0000DbO0DbOo
O000bD00o0oo0obOboOo0n Itanium O OO0OOD0OOO0OOODO Ie4000 0O
000000000 EVAX *000000000000000DO coogoooogo
oo

2.3

0d

oboogboogon

OpenVMS Calling Standard 0 0 0 OpenVMS VAX O O O OO OpenVMS Alpha O
0000000 OpenVMS 640000 O00OD0OOO0OO0OOODOODOOOOOOODO
ogooooono

OpenVMS VAX O OOOOOO 2000000000 CALLO JSBOODODO 500
00 CALLSO CALLGO JSBO BSBWO O OO BSBBOOOODOO CALLOOODO
gbogboobobobooboboooboobbooboooboobooboooDog
0000000000 CALLOODODDOO0ODOO0DOOOOnooOoO (CALLS)O0O
0000000 (CALLGODO0DO0DO0000DO0DO0DO0b0obOooobDoooDo
goooJsBOOOODOOOOODOOOODOOOODOOOOODOOOODOOO
goboobgooboobooboobobbobooboobobbobbobobooonoo
opoono
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2.3.1

googooooboo

OpenVMS Alpha 0000000000 O0DO0OO 1000000000000O0O0OO
ooOoO0OJsROO0O00ODOCOOODOOOODOOOODOOUOODeeOODOOO
OO0 Rl60 R2100000000O00O00O0OCR2000000000O0OD0ODOO
0O000000oooooooDooooooooooJsRO0OOoooooogono
gooobooobooobooboobooboobooboobooboobobooo
goooboobooobooboobooboobooboboobobooboooo
gooobooboobooboobuoobuooboobobboobboobbobo
gooobooboobobboboooboobooboboboo

OpenVMS I64 0 0000000000000 10000000000000O000O0
OO0ObreadlO00O0OOO0OOOOOODOOOODOOOODOOSDOOOOODO
OO0 R320R39UD0O0OO0OODOOOOOOOOR2000000000O00O0DODOO
0000000000000 00D0O0O00O0OoOoOn (OpenVMS 164 OO0 MACRO
g00000bO0o00O0bO0obOo0oo00obD0obOOoobO0obDO0bOoOobOR3IODOOO
OO000O0O00D0OOCO000OCO00DOO0O0bOOoooooOO)bbreallODOOOOOO
goooboobooboobooboobooboobooboobobboobo
goooboooboooboobooboobooboobooboobobobooboo
gooobooobooboobooboobooboobooboobobobooo
gboooboobooobooboobooboobooboobooobooboboobo
gooobgoooboobooboon

0000000 OpenVMS Calling Standard D00 OO OOCOOODO

OVAX MACROODODOOOOOOOODOODODOOOODOOODOOOOOO
goooodoodoooooooooooooooooooooooooooooa
0000000000000 00o00oooooooooooooooooooon
goooOoOoOoOopoOoOooooo

gooobooboooboobooboobooboobooboobobbobo
goooboooboooboobooboobooboobobobooboboboboo
OCOO0O0OO0OO0OOVAXMACROOODOOOOOODOODOOOODOOUODOODOO
goooboobgon

00000000000 (OpenVMS Alpha 0 0)

AlphaO0 000000 D0O0OO0ODOOO(@UOODDODOO)O0OOOODODOODODOODOOO
00000000 00o0oOoo00o0oooOo00ooOoooooooooooooooo
0000000 (psect)D OO

e JOODOODODO

e JOODOODOOOLOODOODOODOODOD
e JOODODOODOO

e JOODOODODO
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230000000b00000d
goboobooboobooboobooboobooboboboboboboboboo
gbooobooboobgoboobooboobooboboobboobboobo
goboobooboobooboobooboobooboboboobbobbobo
oobooboobooboobooboboboobooboboboobobobobooo
gooobo1ooobooboobooboobooboobooboobooboo
gboobooboobgooboobobobooobooboooboobobbobo

gboobobooobooboobobooboon

gboobooboobgoobooboobooboobobboobbobboobo
gboooboobooboobooboboboboboobobboobobobooooog
goboobgooboobgooboobobbooboobobooboboobooobo
gboobooboobgooboobooboobbooboboobooboooboog
gbooboboooboobooo

0000000000000 00DOO0O0D0OOOd OpenVMS Calling Standard O
ooooboobo

232 (U000OOOOOOOOOODbOODOOO

VA XOODOOODOOOOoDOoooooooOoooooobobooooobobooo
OOo0oOoO00DOOoO00OOOoU0OoOOoOoOOOOoOovVAXOODoOoooooooo
gboobooboobgooboobobboobooboobooboboboboobo
gpogono

oboobooboobooboobobboboboboboobooobooobooDbo
O000D0@ODO OpenVMS I640 0000000000 DODODOO)DODDOODO
gobogboobooboobooobobooboobooboobooboong
000o0oooO00ooOo0oO0o0DbDOoOo CALLOOOoOoOoooooooodooobooog
Oo0oO0OO0O0OOOOCOOOoDOOOO(@EFP)ODDOOODODODO (OpenVMS AlphaO0 000
0O OpenVMS 1640000000000 OHO0ODOODOOOOODOODOOODOODOO
0000000000 (@ 240000)0

goboobooboobgoobooboobooboobobbooboboobobooobo
goooboobobboboobooboobobobooboo

233 U0O0OOOODOOOOOOOUObDbDOO

CALLSO CALLGO JSBO BSBWO BSBBO OO OOOOOOOOOOOOOOO
gbooobooboobgooboobobbooboobobobobbobobooo
OO0o0o0ooO00obOO00ooO00oDOo00DOO000O0OO00O0O.JSB_LENTRY DO
OO000JSB32 ENTRYOOOOOOUOUODOOOODOOOUODOOOODOOOODO
oboooogon

e JOJ0O00ODUODOODOD@MODODUDODDODODO)JMPOOO BRBODODOODO
OBRWUOOOOOODODOOOODODOOOOODOODO
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e JJ0IDODOOUDODO BRB @R1O)ID)ODODODODOODODODOODO
Oo0oOoOo0oO00oOooO00DooO00obOoOoUooOooOoOoDboOoOooboRrIOODO
ogooooboog

e JO0O0ODOODOODLOODOODDOODOODDOODLOUOODOODDOO
ooooboobobboboooboobobobobooo

I640 Alpha0 OpenVMS O OOOOOO0OOOOOODODOOODOOOOODOOO
goooboooboooboobooobooboobooboobooboobooo
gbooobooboooboobooboobuoobooboobooboobooon
goooboooboooboobooboobooboobooboobooboon
00000000ooo0oo0nD MACROOOOODODOODOOOOODOoOooDOooO
gooobooboobuoobooboobuoobooboobooboobooo
oooooodoo MACROOOOOOOUODODOOOODOOOOOOOODOOO
gooobooboooboobooboobooboobooboobooboon
goooboooboobooboobooboobooboobooboobooo
gooobooboobuooboobooboobooboobooboobgooon
gbooobooboobooboobooboobooboobooobobobooo
goooboooboboobooobooobooboobooboobooboobOooon
gooobooboboo

OpenVMS 164000000 OpenVMS Alpha 00O O0OO00OO0OOOCOOOOO
gooood0oboOoOoOooooOooooOo“CbooOo”™wooOoooogoooooo
gooobooboobooboo

guoooobbbgdoogooobbiboogoooon

STARLETMLBOOOOOOOOOOODOOOODOOODODOOODOOODOOO
g000ooOobo0ooO0obO0obOo0ooobD0obOoobOobODOobobo BODOobooo
oogd

OpenVMS VAX OO OOOODODODODODOO.CALLENTRYODODODODOO
OO0000 OpenVMS Alpha DO OOODO0O OpenVMSI640 000000 OODO
goooboooboobooboobooboobooboobooboobooo
goooboobobobobbooboooboobooboboooboobo

e CALL ENTRYOOOODO Macro-3200000.ENTRYODOOOODODOO
000000000000 0ODOO0.CALLENTRYOOOODOOOQOO
OO.ENTRYOOOOOOODODODOOOOOOOO.ENTRYOOOOODOOD
oooobobooboobooboooboboboboooboobooboobDoo
gogo

RN

.ENTRY O O OO OpenVMS Alpha O OpenVMS 164 O .CALL_ENTRY O O O
O00D0O0O0O0OOD.ENTRYODODODODODODODODOODOO
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0000D00D0O0bO000O0D0OvVAXMACRODOOODODODOODODO 24.2
gooooooboooo

e JSB_ENTRYO O OOO JSBO BSBBO BSBWOOOOOOOOOOOOOO
00000000000 .JSB32_ ENTRYOODODODO Alpha 000 Itanium 00O
goboboo0o 200000b00boboboobooobooobooo

JSB_ENTRYOODUODOODOOODODODODOJMPOOODODODODOODOO

goboobuogbooboooboooboobuoobooboboobobooobo

000d0oo0d00OOo000oOoo0ooo0ooo0ooooooooonodJsBO
gooooooboobo

JMPROODODODDOODOOODODOODOODODDOODOOOOOdSBOOOOO
goboboobooooboobboooobbooobobooobboooobo
OJSB ENTRYOOOOOOOOODODOOOOOOOOOOOODOOODOOO
gobooboobooobboobuoobooboobobooobooboooo
googon

e EXCEPTION_ENTRY O OO (OpenVMS Alpha 0 0)00000O0O0O0D0OO
googoooooo

e CALL LINKAGEOOO (OpenVMS I6400)000D0O0O0OO0DOOOODOODO
goboobooboboobobooboobooboobboooboobooobog
00000 CALLSO CALLGO JSBO BSBBO BSBWO OO OOOOOOoOoO
goboobooboooboboobooboobboobobooobooboooo
goooboobooooboooogoo

e USE LINKAGEO OO (OpenVMS I6400)00000O0ODOCOODDOOO
goboobooboboobboobuooboobooboobobobobooobo
000000000 CALLSO CALLGO JSBO BSBBO BSBWO OO OO GO
gooooo

e DEFINE_LINKAGE O OO (OpenVMS 1640 0 )00 00O 0O .CALL_LINKAGE
OOOOO0OO0.WSE_LINKAGOOODODODODODOOOOOOOODOODOOOO
oo

o00O0ob0o0oOoO0bOOobOOoU0oO0obOo BOOoOOooooooo

235 U00O0OOOODOOOOOOOO

VAX (O JSBO BSBWO BSBBO OO OOOOOOoOOOOODOOoOOoOoOOoOooooOoO
00000000000 CALLSOOD CALLGODOODDODDOOO OpenVMS
VA XOOOOOODODOOOOODoOOOOO OpenVMS Alpha OO0 OpenVMS 164
O0000oo0Oo0oooooooooooooooooo
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000000000 CALLSODODO0DOO0O0OO0O0DOoDo0oboooooobobooo
OCO0000000DOCO00DCO0O0ODOCO0Db0OO0O00 OpenVMS Alpha 00O
0000000 OpenVMS 6400000000000 O0O0ODOOCOOODOOOOO
oooobooboboboobooobooon

vAXOOOoooooooooooo
PUSHL R2

PUSHL  #1
CALLS  #2,XVZ

VAXOOODODOOOOO OpenVMS Alpha 000000000 ODOOODOODOO

SEXTL  R2, R17 ; R2 is the second parameter
LDA R16, 1(R31) ; #1 is the first parameter
LDA R25, 2(R31) ; 2 parameters

LDQ R26, 32(R13) ; Get routine address

LDQ R27, 40(R13) ; Get routine linkage pointer
JSR R26, R26 ; Call the routine

VAXOOOOOOOOOO OpenVMS 16400 0000000000000 O0O0OO

o

sxtd rd6 = 128 ; Load 2nd output register

adds r45 = 1, r0 ; Load 1lst output register

adds r25 = 2, 10 ; 2 parameters

adds rl2 = -16, rl2 ; Extra octaword per calling standard
br.call.sptk.many br0 = XYZ ;; ; Call the routine

adds  rl2 = 16, R16 ; Pop extra octaword

mov rl = 132 ; Restore saved GP

OOOCCOOCOOOO0O OpenVMS Alphad OpenVMS 164000000000000
oooobooboboboboobooboobo

00000000 CALLSO0ODOOO CALLGOODODODOOoooooooooooo
OO0 OpenVMS Alpha 00000 OpenVMS I64 00000000 O0O0DODOOODO
oooboooooooobooboboboboboobo20b0b0bOobObDObOO
OpenVMS VAX O OOODOOO CALLGOOOOOOOOOOOOODOOOODO
oooboobooobooboboobooboboobobooobooboboobooo
OO0000000O00DOO00DOO00O00b00OO0 OpenVMS Alpha00O QOO0
OpenVMS I640 0 00000CO0O0OOCOO0ODOOOOOOOOODOOOODDOOO
0O0000O0000o0oO00oDooO0oooOoooooOoooDoD CALLGOoOooogod
0000000000 0000000000 CALLGODODODOO CALLSOOO0OO0OO
oooo25000000000000O0000000DbD0bOOoOOOoDOobOoOooOO
goooboobobooboobooobo

2-10 MACROOOOOOOOOODOODOOoOoooooo



MACROODOOOUOODOOOOOOODOODOOOO
24CALLOO0ODOOOOODOOO

24 CALLOOODDODOOODOOOOO

OpenVMS VAXO OpenVMS Alphall OpenVMS 1640 00000000000 (O
230000)H0000000 APOOO VAXOODOOODOOOOoDoOOoOoOoooOoo
ooooooooOoOoOoOo

e JO000JUIOODOUODODAPOIODOOOODOOOD OpenVMS Alpha OO
OOpenVMS I64 0000000 0O0ODOOO0ODOOOODOOOODOOOODOOO
goooooooooo

e APOD0ODO0DOOODODODODUODOODODOODODODODODODODO
goboobogboobooboobbooboobuooboobooboo
gobooboobooboobooobobooboobuooboobooboo
00000000O00DoOovVAXOOOOOOooooooO.CALL_ENTRY O
000000 20000000000000000D000 (@ 24.10000)H0O

oooobooboobooboobobboobDboobooobDoobDoobooDbo
gboooboobooobgoobooboboobooboobooboobuoonbg
ooo0OorpPO0OOO0OOOODO

241 0O00OOODOOOOOOO

O0000000DoDoO00ooo0oooOoAPOOOOOODOOODOOOOO
oogono

APOOC APOUO0OOOOCOODOOOOODODOOO

APOOCO APOUO0ODOOOCOODOOUOODOOOODDOOO

Oo0O00ooOoOOoO00oDoOoOo APOODOOOOOOOOOO

O0O000OOO0O00DoOo0oAPOODOOOODOOOOODOO

6AP)0 000000000 DO0OO000DOOOU0O0ODOOUOODOOOODDbOOO
goof

gboobooboobooboobobboobooboobobobobbobo
oooobooboboboobooonbg

00000000 O00.CCALLENTRYOOOOOOO 2000 0home_
args=TRUEO O Omax_args=n0 00 0000000000000 OO0OOO0O
0o

UO0max_args=n0 00000000000 O0O0OOOO0DOO0ODOO0OO0ODO0OO
obodb0b0O0OO0Omax_args=n0 00000000 OOO0OOOODOO0ODOO0OOOO
ooooobooboboobooobooobooboooboobbooboo
O0Ohome_args=TRUEO DO DO OOOOO0OODOOO0OODOODOOOOODOODOOO
0000 APOOCOOOJSBOODODOOOOOUODOOOODOOODOOODOOO
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24 CALLOOODOOOOODOOOO

0000000000000 00.CALLE ENTRYODOODODOOOODOODOOOD
OO0O0COOFPOOO0ODOOODOOOOOODOUOOOOODOUODOODOOO

OOJSB ENTRYOOOODOOOO APOODOOUOOOOOODOOOOODOOO
oooobogoboo

oooboobobooobooboboobobooboobobooboobobooboo
oo

goooboobobooboooooobooboobooboobooboobooboo
gooobooboobuoobooboobuooboobooboobooobgooon
gboooboobobobobOmax_argsD 000000 O0O0DOODOOODOODOO
ooooboobon

home_args=TRUEO 000000000000 ODOOOOOOODOO

AMAC-W-MAXARGEXC, MAX ARGS exceeded in routine routine name, using n

gooboooboboooboobboooboobbooboooboobboooboo
O0Omax _argsD OO 0ODOO0OO0OOODOOOODOOODOOOODOOODOODOO
0000000 OpenVMS Alpha 000000 600 OpenVMSI64O0 OO OO0
oooooooooooooooooooooooobooboobobUuDbOoo
O0O0o00ood0oOo0o0DoOo0DOoU0ooOoOooooooUooDoUooo@oo
oooboobooobooboboooboobobooboooboobobooboo
Omax_args0 0000000000 OCODOODOOODOO)

max_argsU OO OO0 00000000000oooboooooboobooooon
gooobooog

AMAC-I-ARGLISHOME, argument list must be homed in caller

gogogoboboboooooobobbtbooooooooboobbooooooboobbogoo
gbooobooboobgon

AMAC-I-ARGLISHOME, argument list must be homed in caller
AMAC-I-MAXARGUSE, max args value used for homed arglist is n

oo0O0OndDO0O0OD0OOOOOODOOO0ODOODbDODODOObODOODbDOODbOn

242 (000OO0OOOOOOOOO

000000000 OO0OVAX MACRO CALLOOCOODOOODOOODOOOODO
000000000000 00000000OD000.ENTRYDODODODOODODODOD
goooboobooobooboobooboobooboobooboobooboo
OO0000000D0O0O0O0O0DoocOoOO PUSHLO POPLODOOOOODOOOODO
goooboooboobobobobooobooboobobooo
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2.4 CALL

goooboooboobooo
gbooobgooooboo
OpenVMS Alpha 00 OO0 OpenVMS 1640000000 PUSHLO POPLOO

gbooooooobobobobooooooooooboobo 320000000 DOn
gooobobooboooboobboobuoobbooboobbooboon

ogoboobooboobooboobobboobooboobooboboboooboo
0000000000000 @®OORIOOOD)D64000000000D00O00O00OO
goboobgooboobgoobooboboooboobobboobboboboobo
gboobooboobooboobuooboobooboobooboboboobo
O0000OCOO0OOCOCOOO0OO0DU0OO0O0OO.CALLENTRY OO DoutputD OO O OO
00000000000 (@260000)0 OpenVMSI6e400OOO0O0OO0O0O00OO
0000000000000 .CALL_LINKAGEODOOUODOOUODOOOODOOO
le4a00000000OO0O0OO0O0OOOOOODOODOODOOUOOOOODODODODO
oooobood

243 00O0OOODOOO

00000 APOO0ODOOOU0DDOO0ODOOOOOOOODOOOAPOODOOODO
OR120000000C0O00ODOCOOOOOOODOOOOODOOOODOOOO
O000DooO000Oo0o00bOOoOoOooooOooOooDooOooAp) O R1I2000000
O000DOO0O000D0OO0DOOhome_args=TRUED OO OOODOOOOODOODOOO
00000000 RI20VAXODODODOODODODODODOOO

244 (000O0OODODOOOOOOOUDODDODOOOOOOO

goboooobooboboooboboobobbooobobooobooobobo
gOo0ooO0ooO0OooO0oOo0ooOoooUoDoOoooOboooFpoOoOO
O.CALLENTRYOOOOOUODOOOUOODOOUOODOOOOODOOODOOoOOoO
ogoboobooboobooboobobbooboobooboobobobooboo
oooobooboobon

OpenVMS Alpha 000000000000 O0OD0OO0ODOOODOODOODOOOOOOODO
OO0000O000DOOoO00OoOOoOoO00OOOoO TRAPBOOOODOOOODOOOOODO
0000 Alpha000000O0O0ODOOOOODOOOODOOOOODOOOODOOOO
gbooobooboobooboobobobooboobooboobobobooo
gboobgoobooobuoobuoobooboobooboboooboboobooobo
gboobooboobooboobuooboobooboboobooobobboobo
o0000O0ooO0obO0ob0obOob0o0o0oOooO0oDOobOOobOO0bOOobOO RETOHDOOO
00 EVA X TRAPBOOOOOOOOODOO
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25 JSBOODODOOOODOOOODODOOODOO

OOO0O0O0O0OOVAXMACROOODOODOODOOOOODOOO OpenVMS Alpha 000
OpenVMS 1640 0000000000000 JSBOOOOOOOOOOOOOOO
gooobgoobon

coooooooooooJsBOoOoooooooooooooooboOoooboooboOoo
gboooboobooboobooboobooboobooboobobboobo
00000000000 VAXMACROOOOOODOOO PUSHLDO POPLOODODO
ooboobooboobooboooboboboboobooboobooo 32000
oboobooooobooboboboooooooobobobe4a0boobobooo
gboooboobobbobooboobooooboobooon

gooobooboooboobooboobooboobobboobboobooonoo
000 @oooooooooooodoo)booooooooooogooooog
0000000000 0b0000DO0bO0o0obO0obO0ooOoDobOOobO JSsBOOOOO
000000000000 JSB.ENTRYOOODOO.JSB32_ ENTRYOOOODODO
gooobooboboboboobooboobobbooboobg

2.5.1 JSB_ENTRY O .JSB32_ENTRY O OO

JSBOOOODOOOODOOU0ODOOO0ODODO 2000000JSB.ENTRYOODODO
OO000000000.JSB32 ENTRYOOOOOOOOODODOOOOOO 6400
oooooboob 320b00b00o0bobooobooboobooboboobOon
gogo

JSB_ENTRYOOOOOOOODOOOODOOOODOOODOOODOOODODOO
OO000OOROORIODODOOOOODOODOOOOOOOODODOOOOD 640
goooboooboobooboobooboobooboobooboobooo
gooobooboooboobooboobuoobooboobooboobooboo
OO0000O000DOO0O0O02600000000.JSB.ENTRYODOOOOODOOO
goooboobobobobooboobooboboooboobooboboo

JSB32 ENTRYO OOOUODOOUODOOOOOOODOOOOOOOOOODO
gooobboooobobo 32000000000 bobbooobbbooo
OO0preservel 000000000 0ODO0OOOO0OGOODO00O0DO0ODODOODOOO
googo

oboooobo 2000000000000 0o0booDoooobOooooon
OO0.JSB32. ENTRYOOOOOUODOOUOODOOODODOOODOOODOOOODOO
gooobooobobooboobooobooboobooboobooboobooo
OO0000000O0C00D0OO0O000JSB32 ENTRYOOOODOOODOOOODO
0O0000O000O0O0o00ooO0O0D 320000000oooooo/oogooo
gooobooboboo

2-14 MACROOODOOOOOOOOOOOOOOOOO



MACROODOOOUOODOOOOOOODOODOOOO
25JSBO000O0OO00O0ODOOOOODOOOOO

oo

OpenVMS Alphad OpenVMS 164 0 00000000000 0OCO 64000
0000000000000 o0oDo00ooooooooooooooa
JdddoopDooOoo00o0oooooo0o MACRODODODDODODOOOOGO
0000000.JSB32_ENTRYOD OODODOGOGOOO

252 JSB32_ ENTRYUOUOOOOOOOO 200000

JSB32 ENTRYOOOODOOOOODO 200000000000

e JODO0O0O0ODOO0ODDOOODODDOOODDDOUOODDOOODDO
Macro-320 0000000000000 0OCOOODOOO0ODO.JSB32_ENTRY O
goooooon

e JODOUODOOLOUOeG4DUIDODODODODODODODODODODODO
000 Macro-320 0000 100000000000 DOODODOOOOOO
Macro-320 0 0000000000000 0 0000000 0ODOODOOOO
000000000 0D0OCOO0O0bOOO00.JSB_ENTRY O OO.CALL_ENTRY O
goboooboooboooboooboooboooboooboboooo
0000000000000 JSB32 ENTRYOOOOOODOOOOO

gobooboobooobboobuoobooboobobooobooboooo
goboobooboboobboobooboobobobobooboobooooo
OO000.JSB.ENTRYOOO.CALLENTRYOOOUOOOOUOOOOOOOO
0000000000 0JSB32 ENTRYOODOOOOOOOOODOOOOOOO
goboobooboboobboobooboobobobobooboobooooo
gooboboooboobooboboooboobooboboooboobooo

oo

JSB32 ENTRYO OO ODOODODOOOOODDOODODOOOOOOOODOO
gobooboboobooboooobOoo uUoooobooobon
0.JSB32_ ENTRYO OO OODODOUOODODOOOOOOOODODOOODODOOO
oboooooobooboooobobooooboobooooouobUoed4td
goboobooobooooooo

JSB32_ENTRYO O ASTOODOOOUOODOOOOODOOOOODOOOOOO
goboobooobooboooon

253 JSBOOOOOO PUSHROOO POPRODO

PUSHR/POPROOOCODOOOOODOOOODOOOOODOOODOODOODOO

OJSBENTRYOOOOOOOOOODODOODODODODODODODODOODOOODOOOD
O0000O000DOCOO00O0OO0O0100 PUSHR/POPROOODOODO 10000 2
gboobuooboobooboobobbooboobooboobobbobo
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gogoobobobboooooboboboboooooobobobooooooobbobooa
gogd

254 JSBUOOUOODOOOOOODODODODOO

JSB_ENTRYOOOOOO OFP)DOODOOODOOOODODOOOO0000000O0
gooobgooobobo

26 U0UOOOOOUObOOUOOUOOOo

000000000000 .CALL_ENTRYO .JSB_ENTRYO .JSB32_

ENTRYO .CALL_LINKAGE (OpenVMS 164 0 0 )0 .USE_LINKAGE (OpenVMS
I64 O 0)O .DEFINE_LINKAGE (OpenVMS 164 0 0) 0000004000000
ooooooooobooooobobooo

e input
e output
e scratch

® preserve

goooboobooboobooboobooboobobooboobobooonoo
gobooboobooboobooboobuooboobooboobobobobo
gooobooboboo

e JO00O0O0OOOUOODOODOODOUOUODOOUDOOO W 242000000
2510000)

e JO0ODOODOODOODODLODOODOODOOD
e JOODOOODOOOLODOODOODOODODO

o

OpenVMS AlphaO0 00000 /OPTIMIZE=VAXREGS O O O OO VAXO
gboobooobooboobooboobooboobbobboob
000000000000 00000000iInputDO00output 0O O0O
ooooboooobobobooboobooboobooooboboboboob
gboooboooboboboobooboobooboobboboboob
gooobgoobobbobooboobon
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261 U0000OOO0ODOOODOOODOOOO inputd

inputD 000000000000 DOO0O0OO0ODOO0bOoO0O0OooobOooboOooDOoDO
gboobdooboobgooboobobboooboobooboobobbooboo
goooboobooboobooboobooboboboobooobooobooooog
0000000000000 0000000mput0 000000000 0D0O0ODO

inpuD 0 0000000000000 00000000O0000O00O0DO0O00O0O00

OO000OinputD 0000000000 ODO0ODODOOOOOOODO0ODO 24200
oo0251000000000000D00DO0DODOOOOOOODOODODOO
0000000000000 000O000bO0DO0OOiInputD 00D 0OD 0D outputd

OOpreserved O 0scratch0 0000000000000 O0ODO0OODOODOODOODOD
oo

inputD 000000000000 DOO0O0O0ODOO0DbOoO0oOoOooDobooboOooDOoDO
gooobooboobooboobooboobooboobooboboboboo
gbooboobooboobooboobooboobooboobobobooboo
00000 VAXODOODO@®R20 R12)0D000000O0O00O0O00O0O0000Inputd
oooooboobooooooobobo 200000b00obOobooooooboobooooo
ooooooon

e OpenVMS Alpha 00 O0000:00000000 VAXREGSOOOOODOOO
OO000000DOO00ODOOOVAXMACROOOOOUODOOOOOOOOOO
00000 vAXOOODoooooooooooooooooooooooo
O0000000JSB32. ENTRYOOOODODO VAXREGSOOOOOOGOOO
00000000DO0000D0 vVAXODODOoOoooooooobooooooooo
000000000 VAXOOOOOinputOOOOODOOOOODOOOODOOO
goboobooobooboobooboooboobon

e Alpha 000 Itanium OO 00000000 (RI13O0O0)00O0O0OOOODOOOO
goo

0000000000000 00000DO0bO00DO0DO0DO0O0INPUDOOOOD
gboobuoobooobooboobooboobooboboboooboboboobo
goooobogoooo

O000O0ODOO0 VAXREGSOOODOODODOOO AlphaO Itanium 0000000
gbooboobobboobooobooboboboboooboobooboobo

262 U00OOODOOOOOOOODODODOO outputl O
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LDL R27, (R1)
ADDL R27, 1, R27
STL R27, (R1)
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O0R1IDODODOODOODOODOOO STLOODOODOODODOODO RHODODOO
gogd

OO00O0O0D0O00DO0O0OOO/PRESERVE=ATOMICITY (O O O .PRESERVE
ATOMICITY) 00 0000000000000 INCL(RHOOODODOO AlphaO0O
ooooboooboobo

Retry: LDL L  R28,(R1)

ADDL  R28,#1,R28
STL C R28, (R1)

BEQ R28, fail

fail: BR Retry

taniom 0000 00000O0DOOODOOOOO

SL3: 1d4 r23 = [r9]
mov.m apcev = r23
mov r22 = r23
sxt4 r23 = r23
adds r23 =1, 123
cmpxchgd.acq 23, [r9] = r23
cmp. eq pr0, pré = r22, r23

(pr6) br.cond.dpnt.few S$L3

OpenVMS Alpha 0000000 OOCO0ODOOCOOOCOOOOUODOOOOOOO

00000000000 000ooO0ooooo ®RHOOOoooogoo STL_C (Store
Longword Conditiona) 000 (R1))OOOOODO R280 000000000000
gboboobooboobgoboobobbooobooboboobobobooobo
gooobobooboobon
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MACROODOOOUOOOODOODOOOOODOOOO
211 vAXODOOOoOOoooooooDo

211.2

Alpha 0000000000000 00O00000O000000000000000
0000 BEQRetryJODOODO BEQFaild BRRetry 000000000000
000000000000 00000000000000000000000000
Oo0O0000O0000oo

OpenVMS Alpha 000000000000 OOOODOOCOODOOOOOOOOOO
goooboobooobuooobooobooboobooboobooboobooboo
gbooobooboobgooboobooboobooboobuoobooobooboo
OO0000O000oOOo0oO0U0DoOo0o0UoDoooOOoDoO (© 21160000)0

OpenVMS 164 0 0000000 compare-exchange 0 0 (ecmpxchg) 0000000
oot oooobobooooboobuooooao
0000000000000 000oo0ooooooooooooooooooDoO
oooo

OpenVMS Alpha 0000000 OpenVMS I640 000 000000000000
O0000000o0o0o00oo00ooooo0ooooooooooooooogo
gdoooboboootdouooobooooooooboooooooodooon

OO0000000oO000oo0ooo00Doooooooooooooooooooon

0000000000000 000000000o00oooooo ASTHYOooao

O0000000o000o0d00oo00oo0dU0oo0o0oouooooooooog

0000000 Alpha000OO0O0D0OODOOODO -00-0000000000O00O
000000000 D0O000000O0Od Migrating to an OpenVMS AXP System:
Recompiling and Relinking Applications! 0000000000

g

0000D0000000000000000 Alpha PALcode 000000

0000000000000000000000000000000000
0000000000000000000000000000000000
00000000000000000000000.PRESERVE ATOMICITY
0000000000000000000000000000000000
0000 (0 2141.50000)0

goooon

Alpha 0O VAX MACROO O OOOOOOODOOOODOOODOOOOODODOO
gooobooboooboobooboobuoobooboobooobobbooboo
gooobooobooobooboooboobooboobooboobobobooo
ooooooobooobo

1

000000000000 00oO000oO00DoO000oO00DO00DO00DOO0n OpenVMSOOOOOOOO
0000000000000 D0O0OOAO http//www.hp.com/go/openvms/docO OO0 00000000000 O0OOOOO
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MACROOODODOOODO
2.11 VAX

goooboooboobooo
gooobgoooboobod
vAXOODOOODOOOOooOoooooooOoooooobooooooboobooo
gboboobuooboobuoobuooboobooboobooooboobooobo

ooooboobobo200000b0b00ooobooboboboooobooboooo
oo

Alpha 00000000000 OODOOOO0ODOOOOOOOODOOOODOOOOO
goooboobooboobooboobobobobooboboooboboobooooog
gboobooboboobgoobooboboobooboobonoo

Alpha000O00OCO0OOOOOODOOOODOOUODOOOUOODOOOODOOOO
goboobooboobgooboobobbooboobobbobboobooonoog
gbooobooboobooboobobboobooboobooboboboboo
gboobooboobooobooboboboooboobobboobbobobobo
oooob2000000000b0b00oooobDoboooooDoboobooooDo
gbooboobooboobooboobooboobobobooobobobobobo
obooboboooboobooo

taniom 00 0000000000000 OOOOOODOODOOOOOOODODO
gbooboobooobuooboobooboobooboobooobobobobobo
gpoooogn

gbooboooboooboooboobobooobbooobooooboboon
0000000000 /PRESERVE=GRANULARITYOOOOOOOOOOO
/PRESERVE=GRANULARITYO OOODOOOOOOOOOOOODOOOODOOO
gO000o0d0oOo0o0Oo0oU0DoOoU0DOoUOOooObooOOoovVAXOooooooo
OO0000CO0 Alpha00000OCOO0ODOOCOODOOCOODOOVAXMACROOO
000000000000 .PRESERVE GRANULARITY O 0O O O .NOPRESERVE
GRANULARITYOOOOODODOODOOOODOODOODOOOODOOODOO
gogd

O0D000D0O0 MOVBRL, (R2)ODOODO AlphaD0 0000000 DODOODODOO
QU  R23, (R2)

INSBL  RI, R2, R22

MSKBL  R23, R2, R23

BIS R23, R22, R23
STQ U R23, (R2)

LbQ UOOO STQ UOOO00O0OOoUO0oooooooooo ®Ryoooooooo
gobooboobobooboobobboboobooon

O0 taniuvm OO0 OO0 O0O0O0ODOOOOOOODO

stl [r28] = r9
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211 vAXODOOOoOOoooooooDo

gogogobbobboooooobobobboooooooboboobboooooboboboboooo
OO0 Alpha000000OCOOOO0ODOOOODODOOOO

BIC R2,#"B0111,R24
RETRY:  LDQ L R28, (R24)

MSKBL R28,R2,R28

INSBL R1,R2,R25

BIS R25,R28,R25

STQ C  R25, (R24)

BEQ R25, FAIL
FAIL: BR RETRY

00000 ®R2)OUODODDODODODODODODOOODODODOODOODODOODOODOOOD
gooobgooobgon

Itanivm 0000000000000 O0O0OOOOODOODOOOOOOODOODOOO
gooobooboobgooobobooboo

MOVW R1,(R2) 0000000000000 000O000C AlphaD00O0000O
00000000000 00000000000000000000000 R200
00000000000 000000000000000000R20000000
000000000000 000000000000000 MOVBOOOOOOO
000000000000 INSBLOODO MSKBLOOOOODOO INSWLO OO

MSKWLOOOOOOOO R2ODO0O0OODDO BICO#AB01100 000000
R2000000000000000000000000000000000000
00000000000000000000000000000000 200000
LDQ L/STQ COOOOOOO0OO

O00 Itaniuom 0 00000000 ODOOOOODOODOOOOOOODOOOODOO
O0st2 [r28] =r90 000000

RN

oooobobooboobooboobbooboobooboooboo
gbooobboobooboobooboboboboobooboobooon
gboooboboooboobooboobboooboobuooboobooon
gbooobbooobooboobogbboooboobooboobooon
gbobooobboobooobboooboooboooboooboon
00000000000 00000000000D0D0O0.SET_REGISTERS
UNALIGNED=RnO OO O QOO0

MOVLRLR2)ODOOODOOCOOOODOOOOOOOODOOOOOOOODOOO
OO0000000O000oOo0o0ooOOooooOoooo STLOooooooooogog
000000000 00O0bO0b0b00o0o0ooo0ooDobDOobDO STLOoO0oDOooo
OO000O0O000OCO000O00DbOO000 PALecordeDOOOOOOOOOOOODO
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MACROOODODOOODO
2.11 VAX

goooboooboobooo
gooobgoooboobod
gogobobobbooooobobobbooooooobooooooobooboboooo

O000O0CO00D0CO0OD0OO PALeodeOOOOOOODOOOODOOOODOOO
gboobooooboobooboboobon

000000000 OpenVMS Alpha 00000000000 O0OOCODOODOOOO
O0d0000000o00ooo00ood0oodooooooooooooog
000 ASTOOOOO0OO00O0O00O0OO0DOOOOO0000000O0DoOoOoOoOO0g
00000000D0Do000ooo00oooo00DooooooooooDoooooDooog
0000000000000 0000 OpenVMS Alpha DO 0OOOO0OD0ODOOOO
000000000000 0000000000000 Migrating to an OpenVMS
AXP System: Recompiling and Relinking Applications 1 0O 00000000

oo

INSVOOOOOO0O00OO0DoO0oooooooobooooooboooooo
gobooboooboooboon

2113 U00O0O0OO0obDbOODOOod

OO000O0O00DOO00DO0O00O00bOOoOoU0OoOoOo0bOOOoOvVAXOOooo
gooobooboboboboooboobooboboboboo

00 000.PRESERVE=GRANULARITY OO OOOOOOOOOOOOOO
INCWI1ROOOODODODODODOOOODDOODODODOOODDODODOODODODOODODOOOD
OO0.PRESERVE=ATOMICITYOOOOOOOOOOOOOOOOOOOOOOO
gboobooboobgooboobobbooboobooboobobobobo
ooooboobo

gbooobooboobooboobobbooboobooboboboboboboo
gboboobooboobuoobuooboobooboobooooboboobooobo
gboobooboobgoobooboooboobboooboboobooboobooonog
gboobooboobooboobobboobooboobooboboboboo
ooooboooboobo

2114 000O0O0O0ODOODOOOO

O0000000DO0D000DLO0VAXOODOOooOoooboboooooooooo
OO0O0CO00 OpenVMS Alpha 0000000 OpenVMS 1640000000
0 0/PRESERVE=ATOMICITY O OO OOOOVAX MACROOOOOOOOOOO
oboobooboboooboobobobobooooon

000O0oooovAXOoOoooooooo

ADDL2 (R1),4(R1)
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211 vAXODOOOoOOoooooooDo

00000000 Q0/PRESERVE=ATOMICITY (O O O .PRESERVE ATOMICITY)
OO0000O000DOOoO00b0oOoOOoooOoO Alpha00QCOO00OO0OOOOODOOO
oo

LDL R28, (R1)

Retry: LDL L  R24,4(R1)
ADDL  R28,R24,R24
STL C R24,4(R1)
BEQ fail

fail: BR Retry

OO000oo0d0oooOoOooo STL.Ccodoodoooooooooooooood
0000000000000 0 RHODODOODOOOO0DOOOO0DOOO0 VAXOO
OO000O00O0D0CO0 OpenVMS VAXOODOOOODOOODOOODOOODO
O0OCOOOOO OpenVMS Alpha00000 OpenVMS I6400000000000
ooooboooboobooobooboo

ocO0ooodoo@®yUoooooooooooooooooooooooood
goooboobobobobooboooboobooboboooboobo

0000000000 00000 Iteniuvm 000 00OD0OO0OOCODOODOODO

1d4 rl9 = [r9
sxt4 rl9 = rl9
adds rl6 = 4, r9
SL4:  1d4 rl7 = [rlé]
mov.m  apcev = rl7
mov rl5 = rl7
sxt4 rl7 = rl7
add rl7 = r19, rl7
cmpxchgd . acq rl7, [rl6] = rl7
cmp.eq pr0, pr7 = rl5, rl7
(pr7)  br.cond.dpnt.few $14

OO0 vAXOOOODOoooooo
MOVL (R1),4(R1)

gogoobobobbooooobobobbooooooboboboooooobooboboboooa
AlphaO00000D0COOODOCOOOOO

LDL R28, (R1)
STL R28,4(R1)

0000 VAXOOOOOOvVAXCPUDOOUODOOOODDO Alpha0ODOOCOODODO
000 Alpha CPUOOOODOOOODODOOOD4RODOODOOODODOOODOD
oooooo0ooOoo0oUooOooO0O0DoOoO0OU0 LDLLO STL.COoOoOoooooo
gooobooobgon
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2.11 VAX

OpenVMS 16400 00000000000 0OOODOODODOODOODODOO

1d4 rld = [r9]
sxt4 rld = rl4
adds r24 = 4, r9
st4 [r24] = rl4

000000000 VAXINCLODOODOOOOoOOoooo

INCL @(R1)

0000D0D0D0O000/PRESERVE=ATOMICITY (O O O .PRESERVE ATOMICITY)
000000000000 0DOOC0OU0ooog AlphalODOO0OODOOOODOOOO
oo

LDL R28, (R1)
Retry: IDL L R24, (R28)
ADDL  R24,#1,R24
STL C  R24, (R28)
BEQ fail
fail: BR Retry

gogobbbbooooobobbobooooooobooooooobobougo
gboobgooboboobooboobobooboobooon

OpenVMS I64 000000000 O0DOOOOODOOOOODOOOODO

1d4 rl6 = [r9]
sxt4 rl6 = rl6

SL5: 1d4 rl4 = [rl6]
mov.m apccv = rl4
mov r24 = rl4
sxt4 rld = rl4
adds rld =1, rl4

cmpxchgd.acq rl4, [rl6] = rl4
cmp.eq pr0, pr8 = r24, rl4

(pr8)  br.cond.dpnt.few $SL5

gbobobbougoooobobbodad

goboobgooboobgooboobobobooobooboooboobobboobo
oooooboobobooooobobooooboboooooDobo 20b0oOooOoO
-00-00b000bo0obooboboboobooboobooboobo

OpenVMS Alpha 000000000 O0OO0OOOOODOOO0ODOOOOODOOOOO
00000 LDx LOOO STx COOODOOO00ODOO0OO0DOOoOoooooooooo
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211 vAXODOOOoOOoooooooDo

000000000000 0D0 LDx LOOO STx COOODODOOoOoooooooo
gbooobgoobooboobod

OpenVMS 164 0 00 0 00O O compare-exchange (cmpxchg) 000000 OO0OO
OO000000000o000oooo0oooooooooooooooooooon

OpenVMS Alpha 0 000 0O O O/PRESERVE=ATOMICITY (O O O .PRESERVE
ATOMICITY) 00 O0O0O00O0OO0OOOINCL(RHODODO LDL_ LOOOOO STL_CO
000000000 RIODODOODOODOODODOO0ODOODOO0ODOODOODODOO0

gogooooooooon
INCW (R1)

OpenVMS Alpha 00000000 O0O0O0OOOOODOOCOODOOOOOOOOOO
ooooooobooonbg

BIC R1,#"B0110,R28 ; Compute Aligned Address

Retry: LDQ L  R24, (R28) ; Load the QW with the data
EXTWL R24,R1,R23 ; Extract out the Word
ADDL R23,#1,R23 ; Increment the Word
INSWL  R23,R1,R23 ; Correctly position the Word
MSKWL  R24,R1,R24 ; Zero the spot for the Word
BIS R23,R24,R23 ; Combine Original and New word
STQ C  R23, (R28) ; Conditionally store result
BEQ fail ; Branch ahead on failure

fail: BR Retry

OO0 BICOOOO#B01110000#/B011000000000D0OOO0ODOOOO
gooobooobooobooboobooboobooboobooboobooo
obooooooobobooboooooobo R1OOo0ob0OooooDoDOobOoon
OO0000o0oO0O0ooOo0oDoOooooodoooooboOooOoUonoBICOODOO
0000000000000 000ooon LDQ_L (Load Quadword Locked) O O
gboooboobobbooboobooboobpoobooon

oOo0ooOooOo0oooOoOoOoDoOoOoooo INCBOOODO#ABO111O0O0DOOO
gbooobooooboobooo

OpenVMS I64 00 OOOOOINCH (RL)OODDOODOODDOODOOOOODOOOO
gooobooobobooboboo
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MACROOODOODOOODOODODOOOODOODOOOO
211 vAXOOOOoooooooo
SL5: 1d2 r19 = [r9]
mov.m apcev = rl9
mov rl8 = rl9
sxt2 rl9 = rl9
adds rl9 = 1, r19
cmpxchg2.acq rl9, [r9] = rl9
cmp. eq pr0, pr8 = r18, rl9

(pr8)  br.cond.dpnt.few $L5

goboobbooooooooboon

O000oOoO000OO0O0U0DOOoO0U0OoooO00oDOOoOoOgOoovVAX MACROOOOO
gbooboboooboobooo

OpenVMS VAX O OODOODOODOODODOODOOOOOOODOODOODOODOODOO
goooooboooooodobooooodoooooooooooooooon
0000 OpenVMS Alpha 0000000000000 0OODOOOOOODOOOOO
0000000000 0000o0000oo00oooooooooooooooog
000000000000 00o0o00oo00oo0ooooooooooooog
OLDx LOSTx COOOOO0ODOOOO0O00000DDOOOO0000ooonoooDoaan
00 OpenVMS 164 00 0 000 O compare-exchange (cmpxchg) 000000000
O0000ooo00oooouoooooooooon

000000000000 OpenVMS AlphaO0OOO0O OpenVMS 16400000
O0000Q0 OpenVMS VAXOOOOODOODODOOOOOOVAXMACROODODODO
OpenVMS Alpha 000 OpenVMS I64 000000000 OOO0OOOOODOO
goboobobboobooboobobobooboobooboooon

gbooobuooboobuoobooboobooboobobboooboobooboobo
gboobooboobooboobuooboobooboboboobbobbobo
O00 Alpha 00000000 Itanium OO0 000000000000 O0OOOO
gbooobgoobooobob

O0O00D0O0OOVAXMACROUOODOOOOODOOOODOOO

.PRESERVE ATOMICITY
INCL (R1)

.NOPRESERVE ATOMICITY
MOVL (R2),R3

O0O00D0OCO00DOOo0O0ODbD Alpha0O00ODOCOOODOOOODOOOO
Retry: LDL L  R28,(R1)

ADDL R28,#1,R28
STL C  R28, (R1)
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211 vAXODOOOoOOoooooooDo

fail:

Alpha 00000000 anium OO O00O00O0OO0O0ODOQCOODOOCOOOOOO
O0@®HODODOODODODOOOOODOODOO@®2ODOODODODODODDOODODODOOO
OO0O0D00INCLRHODOOODOOODOOODOOODOOODOOO RO
O00o000000000ooooooo ®RHooooooOoOOO0D0D RO
ooooboobobboboooboobooboon

vAXOOOOOOoODoOOoOooooooooooooooooooooood Alpha
OMBOOODODODO)OODOODO Itanium O mf (OO0O0O0OO00OD)O0OOODOO
gbooobooboobooboobooboobooboobooboobooboo

BEQ R28, fail
LDL R3, (R2)
BR Retry

gooobogooo

OpenVMS I64 00000000 OOO0OOOOOODOOOOOO

$L7:

(pr10)

gboooboobobboobooboon

ADAWI
MOVL

0000000000000 0D0 Alpha0000D00O0ODOODOODOOODOO

Retry:

Fail:

1d4
mov.m
mov

rl6 = [r9]

apcev = rlé

rl5 = rlé6

sxtd rl6 = rl6

adds rl6 = 1, rlé
cmpxchgé .acq rl6, [r9] = rlé
cmp.eq pr0, prl0 = rl5, rlé
br.cond.dpnt.few $L7

1d4 r3 = [r28]

sxt4 r3 =13

#1, (R1)
(R2) ,R3

MB
LDL_L
ADDL
STL C

BEQ
MB
LDL

R28, (R1)
R28,#1,R28
R28, (R1)

R28, Fail

R3, (R2)

BR Retry

2-38 MACROOOOOOOOOOOOOOOOOOOO



MACROODOOOUOODOOOOOOODOODOOOO
211 vAXODOOOOoooooooo

OpenVMS 164000 000000DO0O0ODOODOOODOODOODOODO

mf
SL8: 1d2 r23 = [r9]
mov.m apccv = r23
adds r24 = 1, 123
cmpxchg2.acq rl4, [r9] = r24
cmp.eq pr0, prll = r23, rl4
(prll) br.cond.dpnt.few $SL8
mf
1d4 r3 = [r28]
sxt4 r3 =13

MBOODOODOmfOODODOOODOODODOODODODOOOODODOODODOODO
gbooobobooobooboobobooboon

212 UJU00OO0OO0OO0OOOO

oooobooboboboboooboobon

e SYSSLIBRARY:STARLET.MLB

goboobgooboobooboobbobbooobooboobuooboo
0000O0OO000DOOCO0OOoDOoOoO STARLETMLBOODOOOOOOOOOO
gooooon

¢ SYS$LIBRARY:STARLET.OLB

gobooboobooboooboooobobobooboobooboobooo
gobooboobooboobooooboobooboobooboobooo
00 STARLET.OLBOOOUOOOOQOOOOOOOODOOOOOO

Oo0Oo0oooOo00oDoOoOoOoDbD AOOoOoooooooo

2121 0OJ0O0OO0O0OO0OODDOO

OO00DOoO0OoOoU00oOoOoUoooOoooooooXnn/mmmdOCOO0O0O0ODO
XnnOOOoooooooodOmmmOOOOO0OOOOODOOOOODOODOOO

0 2-10 OpenVMS 1640 00000000000000 OpenVMS AlphaO 00O
ooooboobobooobooboobooboo

021 OpenVMS 16400 00000000O00OCO0OOO

(0oooooo)
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oooooooboood

021 (00) OpenVMS 1640000000000 0O0ODOODOO

00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000011

00000001

00000001

00000020

oo -J O Ul B LW O

O

10
11
12
13
14
15
16
17
18
19
20

21 ;

22
23
24
25
26
27
28
29
30
31
32
33
34
35
56
57
58

; This is the Itanium (previously called "IA-64") version of
; ARCH DEFS.MAR, which contains architectural definitions for
; compiling VMS sources for VAX, Alpha, and I64 systems.

; Note: VAX, VAXPAGE, and IA64 should be left undefined,
; a lot of code checks for whether a symbol is

; defined (e.g. .IF DF VAX) vs. whether the value
; is of a expected value (e.g. .IF NE VAX).

JEVAX
; ALPHA
TA64

1l
o o o

; VAXPAGE
BIGPAGE

0
1

ADDRESSBITS = 32

.TITLE ug ex listing /line numbering in the listing file/
.MACRO testl
clrl r1

clrl r2

tstl 48(sp)
clrl r3
JENDM testl
.MACRO test2
clrl r4

clrl 15
testl

clrl r6
.ENDM test2

; generate uplevel stack error

foo: .jsb entry
.show expansions
clrl r0

test2

%IMAC-E-UPLEVSTK, (1) up-level stack reference in routine FOO

(0Coooooo)
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212000000000

021 (00) OpenVMS 164000 0000000O0O0ODODOO

X01/001
X01/002
X01/003
X02/004
X02/005
X02/006
X02/007
X02/008
X01/009
X01/010

00000002 clrl r4

00000004 clrl 15

00000006  testl

00000006 clrl r1

00000008  clrl r2

0000000~ tstl 48(sp) ; generate uplevel stack error
00000000 clrl r3

0000000F

0000000F  clrl ré6

00000011

00000011 59 rsb

00000012 60 .noshow expansions
00000012 61

00000012 62 .END

213 0000

2131 OO

0000000000000 00000oUoooooooooooon

OVAX MACROOOODODODODOOOOOOODDOODOOOOOOVAX MACRO
000000000D0o000oo00ooo00oooooDooooooooooog
0000000000 00000000 OpenVMS Debugger Manual 0 0 000 O
oooo

gooog

oobooo1l1gobobooobboobobooobobooobboooboboo
OO00000 OpenVMS VAXODOUOOOOOVAX MACROODOOOOODOOO
000000000000 OpenVMS AlphaO00O000O OpenVMS I640 000
OOOVAX MACROOOOOOODOOOOOO AlphaO0O0 Itanium OO0 O
oobooobobooboboobobooobobooobooboboooboon
O/NOOPTIMIZEODODUODUODODODODODODODODOOODODODODOD
oo

goboobooboobgooboobooboobooboobooobobobooboo
00000000 @i12000430000000 AODOO)ooOoooooooo
O00000O00O/NOOPTIMIZEDOODDOODOODDODODODODODOOOODOOO
gboobgooboobgooboobobbooboobobooboobooog
Oooooo/NOOPTIMIZEDOOOODOOUOODOUOUODOUOODOODOOODO
ooooo
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2130000

2132 U0O00O0OOODOOOOODOOODDOO

oooooooobooooooboboooooooboboooooobOobD 1o
OCO000OO0OO0OOO0OVAXMACROOOOOOOOOOODOOOODOOUOOOOOO
0000000000000 0000 OpenVMS VAXOOOODOOODOOOODO
gooobooobobobobooooobooboobobooobuoobo

DBG> EXAMINE @AP ; o see the argument count
DBG> EXAMINE @AP+4 ; to examine the first arg
ood

DBG> EXAMINE @AP ; to see arg count

DBG> EXAMINE .+4:.420 ; to see first 5 args

OpenVMS Alpha 00000 OpenVMS 1640000000000 OpenVMS VAX
0000000000000 0O0O0O0O00000O00000 OpenVMS AlphaOO 00O
OO OpenVMS 164000000 APOOOOOOOOODOVAXMACROOOODO
0000000000000 0000 EXAMINE @eAPOO0OOOOOOOOO0OO
Ap00000DOODOODOODOOODOOOO

gogoobobobbooooooobboooobobobboooooobobboooooboobo

e JDOODO
e JOODOOODOOOLOODOODOODOODOD

e JO00O0COOOOOODOCOOOOOODO(@M240000)000000000CO
goooboobobooboobuoobobboobooobooboobon

gobooboboooboobboobboooboobbooboobobooboo
000000000000 0000$ARGNDO 000000000000 S$ARGO
000000 VAXOOODODODOD@AP+OO DO DODODODODODODUOO$ARGIO DD
O00D000000$ARG20 200000000000000O0OOOOOOO
000 CALLLENTRYOOOO JSBENTRYOOOOOOOOOOOOOOO
EXCEPTION_ENTRYOOODOOOOODOOOODOODO

2133 SARGNOOO00O0OOODOODOOODOOOOO

O00000$ARGNO 00000000 DO0OO0O0O0O0OOOO0OONOOODOOoOOOoO
O00.CALLENTRYOOOOOOOOOO$SARGNO OO OOOOOODOODOO
OCO0000000O0C00D0OO(@UUDbDO0OU0DOOOO0 MAX ARGSOOOOOOO
OO)OJSBENTRYOOOOOODOOOODODOOOOOODOODODODOODOOOOO
0000000000000000000000000000 800$ARGnO OO0
gooogoboboo

goooboobooobooboobooboobooboobuoobooboon
googoogn
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MACROODOOOUOODOOOOOOODOODOOOO
2130000

21331 00O OOOODOOOObDOOoObOD
gbooobobobobooboobobboobooboooon

e J000IDDODDDODUOOUDOODDSARGNO OO OO OpenVMS Alpha [
O$ARG7000D0 OpenVMS I64 0 J$ARGO D 0D DO D ODODODOOO
00000000000000000000 OpenVMS Alpha 0 0 $ARG7 O
00 OpenVMS 164 D 0 $ARGOD U OSARGNO 00000000 OOOOODO
goboobooobbooboobuoobboobooboobooobooboboo
O0000O0$ARGNO D O00O000O0O0ODO0O0O0OOOOOOOOO

e JO0ODOO0ODDDOOUOOODDOOUOOODDUOUOODDDOUOUOUODDDOO
o0o0@UO0O0oO0D0OoO0DO0oO0 MAX ARGSOOODOoOooomoooo
goboboooboboobbooobbuoobooobbooobbooobboon
O0$ARGND 0000000000000 DOOOOO0OO0O0OO0OOOOOoOO
0000000000 $ARGNO 000000000 DO0OOO0OOOOOOn

0O000DO0bO0o0ooooOodJsBOOoDO0oO(@UuOOooOobOooooooooooo
goooooooooo)b 8sbooOoUOoDoOoUOooDoUobooOoUooDo

DBG> EX SARG8 ; highest defined $ARGn
DBG> EX .+4 ; next arg is in next longword

DBG> EX .+4 ; and so on

oboooooooboboboboooooooooobOoboboo 000D OoD
gbooboboooboobooo

00000000000000000000000$ARGNOO0O0OO0DOOOOOOO
0000000000 EX 440 EX 4800000000

21332 JU00O0OOOOO0ObOOOObODbOOObOD
gbooboboobooboobooboboobooboooo

e J000IDDOODDDOOODOOODDOOOOSARGNO OO OO OpenVMS Alpha [
0$ARG60 OpenVMS I64 0 D $ARG8 U 0 U000 DO0DODODOOODOO
O00D00000$ARGNO 000000000000 00O0D0O0OD0O0O0OOn
00000000000000000000000000000000$ARGnO
gobooboobobobobooboobboobobooboobooobooo
g

e JOOODOODODOODOODOODOODDODOODOODLOODDOOODO
O000O0O0$SARGNO 000000000 DO0O0OO0O0OO0O0OO0OOOOODoOO
goboobooobobobbooboobooboboobooboooobooo

MACROUOUOUOUOOOODOUODODUOODOOUOODOUOOO 243



MACROODOOOUOOOODOODOOOOODOOOO
2130000

gogogobobobbbtbodooooooboboboboooooooobobooon
goooboobobboboobuoobgoobobooboo

googoboobooboobooboobooboobooboobooboon
OO00000000O0C000DOO00DOO000DOO00OOOg MAX ARGSOO
oooobooboboboboboobooobooboobo

2.13.4 OpenVMS 16400 VAXO Alpha0 0 O00O0O0O0O0O

OO0OO0DO OpenVMS 16400 MACROOOOOOOOODODOOO ROO R1O... R31
000000000 Alpha 000000000000 DOOOOOOO Itanium OO
obobobobobooboboobobobooboobo0obOoboO0l %Ro0 %R10 ...
2R3100 0000000000000 0ODOOD0ODOOOOOOODODbDObOOOn
oo

2135 OO0 1000UobDbobObbOOOoOoOoUoobbobOO

000 100000000000000000000VAX MACROOOODOO
OpenVMS Alpha 0000000 OpenVMS I64 0000000000 OCOO0OODO
gbooobooooboobooo

e EXAMINEOOODOOOOOOO.PACKEDOOOOOOOOOOOODOOOO
oooobooboboooboobob oobboboooboobobobo

e 00 10000000D0O0DODODODODODOODOVAXDODODODODOD
oo

213.6 UU00O0OO0OOOOOOOOOOOOOODOOOd

0000000000000 0OO000DOO0O0O0vVAX MACROOOOOO OpenVMS
AlphaO00OOO0D0O0O OpenVMS I64 000000000 OODOOOOOOOOODO
gooobooboboo

e EXAMINE/FLOATOOOODOOOODOO AlphaO0O0 ItaniumOOO0000OO
gboobooboboobooboboo

OpenVMS Alpha 00000 OpenVMS 164 0 00000000 O0OODOODO
00000000 000o0d0o000oo00oooooouooooooood
OVAX MACROOOODOOOODODOOOOOODDOODOOO0O0OOODDOOOOg
oooooooooo

OOD0OD0OODOOVAXMACROOOOOOOOOODOOOOOODOODOO
goooooboooboooboboobbooboboobboobbooobo
OOVAXMACROOOOOOODOOOOORITOOODOOODOOOODOOO
oooobo70000b000DbD000O
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MACROODOOOUOODOOOOOOODOODOOOO
2130000

e EXAMINEOODODOUODOUODOO.FLOATOODOOOOODODOODOODOODOOO
goboobooboooboboobooboobooboooboobooooo

goooooobooobogn

e EXAMINEOOODOOUOUODOO G FLOATOOUODOOOUOODOODOODOOOO
200000000000000VAXODOOOOoDoOooooogo

gooooooobooon

EXAMINE/G FLOAT R4

O00OO0OOR4ORSOOODOOOODOCOOODOVAXOOOOOOOOODOO
obooooOoboo0oOoobOOobOo0ooMMUOOOobOOoooOOobobooooboo

D FLOATODOOO G FLOATOOOODOOOOOODOODOOOODOO
0000000 Db0200000000000000000 VAXODOODO
oobooooboobooobooooo 20b0o0obbo0ooboooboo
OEXAMINE/G_ FLOATO OODOODOOOOOOOQCODOOOOOOoOOO
000000000000 00000DOO0DEPOSIT/G_FLOATOODOOO
oboooooooooboboboooo 2000ooooobobOobobooo
gobooboobooobooboobobbobooboobo

MOVG DATA, R6

000000000000 RO R7O000 G FLOATODOOODOODODOODO
g

DBG> EX R6

MAIN.\3LINE 100\%R6: OFFFFFFFF D8E640D1
DBG> EX R7

MAIN.\SLINE 100\%R7: 00000000 2F1B24DD
DBG> DEP RO = 2F1B24DDD8E640D1

DBG> EX/G_FLOAT RO

MAIN.\SLINE 100\%RO:  4568.89900000000

e DEPOSITOOODOOOODODOO AlphaO00 Itanium 00000000000
0000O0DO0DO0Db0DbO0DbO0DbO000O0OO0VvVAXODODOooDoooooo
g

e HFLOATOOOOOOODOOOOODO

e OpenVMS 16400 000000DOCOOODCOR160 R210000 R320 R39
goboobooboooboboobuooboobooboboooboobooobog
goooooobooon
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3

Jotbotobgbobogotgbtuboubod

000000VAX MACROO OO O OpenVMS Alpha O 0 0 OpenVMS 164 0 0 O
goooooOo0obOoOoO0UooDoOo0ooOoOoOoDooOOooboooUOoDoOoUoDOoo
go0d0oooOoO00opooO0oU0O0oDooOoU0oooOUooooOooooo

OO000C0OO0OD0OO0OVAXMACROOOOOOOOOOOOOUOOOOODOOO

00 OpenVMS Alpha D00 OpenVMS I64 00000000 DODOODODOODODOODO
gbobogobooboobbobooboobooboobuoobooboobooboboo
gboobooboboboboobooboobooboobooboobooboboboo
gooooooba

goboobooboboboboooboooboobooobooboobooboobo
oooobood

gobooboooooboboboooon

e 0310,0000000

e 0320,0000000

e 0330,0000000000
e 0340,00000000000
350,0000000000
360,00000000000000000
3.70,00000

3.80,0000

3.90,0000000

diod,0d0upoobooooobooooonoo

o o o o o o 0o O

3.110,00

3.1 goboood

OpenVMS O OODODOOODOO OpenVMS Alpha 0000000 OpenVMS 164 O
O000O0O000OC00DOO00DO00DOOO00DOOOO0DOd OpenVMS VAX
0000000000000 0000O000OoOoOOoooOoOn OpenVMS VAX O
00000000000 000000000000 OpenVMS AlphaO00O0O0000O
OpenVMS I64 0000000 DOOO0OODOOOOODODOOOODO

gboboooooooboobobobooboo 341



ooooboobobobooboooboobo
310000000

311 00000O0O0OO0bDbOoOoboOobDbOod

FrPOOO0ODOOOODOOODOOODOOODOOODOOODOOODDOOO
00000000000 00DOOO0001000000VAXMACROOOODOOOO
oo0oooOoboOrFrPOOD0OO0ODODOOOOOOODOODODOOODOOOODODOO
gooobobooboboboooobooobooobooboobDooboooboooooo
OO000 AlphaODO0 Itaniom OO0 O00C0O0D0OOCO0ODOCOOOFPODOOOO
oO0JSBOOOO0OODOOO0OOOOO0ODOOOUOODOOOOODOOUODOOOO
oo0o000rPO00OD00ODODOOOOOOODOODODOOOOOOODODOO
gooobooboboboboooboooboobo

oooobogon

00000000000000 OpenVMS Alpha 000 OpenVMS I64 00000
goboobooboooboobooboobuooboobooboobooboon
gobooboooboboobbooboobobooboboobooboboobooobboOoobobon
goo0o0o0ooooOooOoooobOOobOobOO0bO0obOobOoOo(@ubOobOobOobo
ooooooOoobooooooooo)o

312 0O00OO0OO0OOODDOOObbOOODbd

OO0OO0OO0O0OVAXMACROOUOOOOOODOOOODOOODOOODOODODOO
gooobooboobooboobooboobooboobooobobobooboo
ooooog

googogn
goboobooboobobobboobobobobobboboobobobobooboboobon
goobobooobooobooobooboobooboobooboobooboob
gbooobgooboboobooboobobooboobo

313 000OOO0ObOOO0bOoOobobOoobdg

gooobooboooboobooboobuooboobooboobobobooo
goboooboobboobooobooboboooboobobooboobobon
ooooboooboooboobooboobooboobooboobooboon
goobobooobooobooobooobooboobooboobooboobooo
gbooobgoooboboboobooboobooobo

gooobgon
gobooboboobooboboobboobbobobobbooobobooboobboobobob
0O000000O0O000OO0d0OoO00DOoOO00oDOOoOOooOOoUObOOO vVAXOOod
0000000000000 0D00000 VAXO AlphaQ Itanium OO0 00000
gooobooobobobobobooboooboobooboo

32 ODO00OO0bOO0OO0oOOooooboooboobobon



oboobooboboooboooboobo
310000000

314 0O00O0OOO0ODOOOOOOCO

gobooboobooobuooboobooboobooboooboobbobbobo
goboobooboobuoobooboobooboobooboobobobbobo
ooooboobobobooboooboobon

e JOU00ODODOODDOODDUOODUOODDODUODDOUDUOUOUDUOODbOUOODDOO
ooboooooosSbLodOoOoOo0obooOoOoobOoUoooOoobooOoooooo
assume U 00000000 0DOOO0DOODOOODOO0OOOODOOOOODOOO

e JO0ODOODODOODOODOODOODDOODDOODOODbDOODOO
gobobooobooobooboooboo

opooooon
gooobooboo200b000b0oobooboobooboobOoobooD
gboobooboboobooboobobobooobon

; Build a descriptor on the stack.

MOVW length, -

(SP)
MOVB  type, -(SP)
MOVB class, -(SP)
MOVAL  buffer, -(SP)

gbooboobobbobooboobg

SUBL2  DSC$S DSCDEF, SP ; pre-allocate space on stack
MOVW  length, DSC$W LENGTH (SP)

MOVB  type, DSC$B DTYPE(SP)

MOVB size, DSCSB CLASS(SP)

MOVAL  buffer, DSC$A_POINTER(SP)

3.15 VAXO SPOUODO PCOOOOODOOODOO

VAX O Alpha/Itanivom OO0 0000000000 OCO0DOQCO0OOCOOOOOO

Oo00O0O0O00VAXOODOOODOOODOOSpOOOOOOOooOOooooo (o
000000000000 DO000O00000O0O0O00O00O0OD0OD VAXODOO

0000000 RM4OSPOODOCOOOOORISOPCOOOODOOOOOOOO

SpO00O0OOCO0OCOMOVQUDUOOUOODOCOOOODOOOO VAXO SpO pCOO
oboooboobobooonbg

MOVQ R0O,SP ; Contents of RO to SP, Rl to PC

MOVQ REGDATA, SP  ; REGDATA to SP
; REGDATA+4 to PC

SpO00OD0OOD0OOMOVQUUODODOOODOODODODOOODODOODOOOODOOD
gboobooboobgoobooboboboooboobooboobobbobo
gooobooboboobooboon
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3.1

ooooboobobobooboooboobo
gooooo

%AMAC-I-CODGENINF, (1) Longword update of Alpha SP, PC untouched

googogn

MOVQUOUOOOOOOOOOODO vVAXODOOOUOOOOoOooooooooooo
ooooooMoOovLOOOOOOODODOOODOOOOOOOOOODOOOOODOOo
gooooooog

MOVL REGDATA, SP ; Load the SP
MOVL REGDATA+4, RO ; Get the new PC
JMP (RO) ; And Branch

MovQUL OODOOOOOOUOODOOUODOUOUODOOODOSs8SOOOOUODOOOD
00000000000 0DOOC00DO0C0000 EVAX ILDbQOOoooooogooo
ooooo

EVAX LDQ SP, REGDATA

3.2

3.2.1

3.2.2

HEN

goobogd

O00000O0O0OVAXMACROOODOOODDODODODOODOOO VAXOODOO
OpenVMS Alpha 0 OpenVMS I64 0 0000000 CO0OOOOCOOOODOOOO

gobbobobboougoooobboo

goooboobooboobooboooboobooboobooboooboooon
god

OO0000CO00bO0O0oOoOoooOoOoooOoJSBOOOOO.LONGOOOODOOO
00000000000 VAXMACROOOOODOODODOOOODODDOOoOooOoDOoo
oooooogoooJsBooooooooooooooooooooooobooooo
ooooooobooboooooobobooooooOo10booooooboooo
goooboooboooboobooboob10ob0booboooboobOoobooon
ooooog

googoogon
go0oO0JsBOODODOOD0OOODOOOOODOODOOODOODOODOODODOODOOODOO
OO000000O0O00DO0U0oo0o0DObO00DoO0oDoOOn (psect)y OO
gboooboobooboboooboo

Uo0oo0obOobobOo0obd0OpsectDO0DO0OO0O0ODOOODOOOOOODOO
ooooboooboobobbooboooboobooobo

guoooobobod

goooboooboooboobooobooboobooboobooboboboboo
oogn
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oboobooboboooboooboobo
320000000

oooobono
gbooboobooboobooboobuoobooboobooboooboon
gobooboobooboobooboobuooboobooboobooboon
0000000000000 0000000000 OpenVMS VAXOOOOODODO
0000000 OpenVMS Alpha 000 OpenVMS 164000 000000D0OCOO
g

323 U0OO0OOODOOOO

gobooboobooobuooboobuoobooboobooboooboboboobo
gooood
goooogo

OO000O0o00DOOoO00DooOOoDooOoooGoTOOODOOO CASEQDDOOODO
ooooood

324 [0O0OOOOO

OpenVMS VAXO O OODOODOO CASEOOO00OOOOODOOOOOOOOODOOO
UbooobooboobbDpsect 0000 0OO0DOO0ODOO0OOO0OOOODOOO
gobooboobobooboobooboobo

goooogo
gbobooobboobboobboobddppsectDOOD0DOOODDOODOO
OO0 CASE0OOO0O0O0OOOUO0ODOOOO0ODOOOU0ODOooOoooDoooooogoo
ooooboo

325 0000O0O0ODOO0ODOOVAXDOO

000000000 VAXOOOODODOOOoDooooooooooooooooo
gogd

e LDPCTX O OO SVPCTX

o XFC

e ESCDO ESCEO O OO ESCF
¢ BUGx

goooogn

0000000DO0OO0vAXOOOOOooooOooooooooooooooooo
O0O00D0O000 OpenVMS Alpha 0000000 OpenVMSI64O0OO0OD00OOO
gbooboboobgoobooo
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goooooobooo

326 UO0O0OOODOOOOOODOO

gbooobooboobooboooboo

e MFPR
e MTPR

ooooooo

OpenVMS Alpha 000000000000 OOOOO Alpha000000OO0OO
OO0 JdPRODODODOOOOOODODOOOOOOOOOODODOODODOOOOOODODOO
000000000000 00000000 Alpha0 00000000 OODOOO
0000000 Alpha Architecture Reference Manual 0 0 00000000

OpenVMS 16400 00000D0CO0OOO VAXOO MFPRO MTPROOOOODO
000000000000 OpenVMSOOOOOOODOODOOOODOOOODOO
gooobooobobobobobobouoobooobooboooo

327 BICPSWOUOOOOOOODO ZOOONODO

BICPSWOOOOODODODODODODOOOODOOD ZONOOODODODODOO
oboobooooozoooooOobOoboOoo  NODODODOOOOOOOoOOND
oooooobooobozZoooboobooo

googoobgn
gooboobboobooobooboboobbooboobobooboboobo
oo

328 [U0OOODLOOOOOOOOODODO

Alpha Architecture Reference Manual 0 000 0000000000000 O0OO
000000000000 00000000000 LDxI/STxCODODODODODOOoOOD
gooobobobbooooobobbtbdbooooobbbobooooobbobobouooo
000000000 o0oooooooooooooooooooooood Alpha
21264 (EVe) D0 0000000000000 Alpha00O00O0OO0OOO0OOO
000000000000 00000000000000000000DOOd0O Alpha
212640000000 OpenVMS Alpha Version 7.1-20 000000000003

od

MACROOOOOOO Macro-320 000000000000 COODOOOOODOO
gooobooobooobooboobooboobooboobooboobooo
OOEVAX LQxLOOOOOOEVAX STxCOOOOOODOOOOOoooOoO

gooobooboooboobooboobuoobooboobooboobobooo
0O000Oo0oO00ooooO0ooDoOoOoOo MACROOOODOOOOOOOODOOOO
0000000000 OpenVMS Alpha Version 7.1-20000000 310000
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oboobooboboooboooboobo
320000000

00000 OpenVMS Alpha Version 720000000 410000000000
OoOooooo

OpenVMS 1640000000000 0ODOCO EVAX ILDxLOOODOOOOOOO
OO000o0oO00ooOOARCCVOOOOOODOOOODODODOODOOOOOOOO
000000000000 000000000000 EVAX STxCOOOoooood
EVAX IDxXLOOOD0OO0O0000000000000D00ODO compare-exchange
(empxchg) DO O0O0OO0OO0OOOOO0ODOOCOODOOOOOOUOOODOOODOOO
O000D0CO0O0000 Alpha0000O0O0ODOQOOOODO

gooooboobbooboobbooboobbooboooboobobon
oo

BRNDIRLOC, branch directive ignored in locked memory sequence
O00: LDx IL/STx COOOO0OOD0O.BRANCH_LIKELY OO OOOOOOOO
oo
O00: 000000.BRANCH_LIKELYO O OODOOOOOOODODOOOOd
000000 000o000oDoo00o0ooo0ooooooooooooa

BRNTRGLOC, branch target within locked memory sequence in routine
'routine_name’
O0: 000000000 LDx L/SSTx COOOonooooooooooood
O0: 000000000 O0O0000000ob0ooOo00o0o0oooooO0 LDx L
STx COOD0000000D000o00noonDooooooooooooon
godooboodobooooboooooboodoboooonooooooon
ooo

MEMACCLOC, memory access within locked memory sequence in routine
'routine_name’
O0: LDx L/STx COOO00000D00OO0000000D0O0O000000o0On
O000“MOVL data, ROPOOOOOO0O0DOOO0ODOOOOOOOODOOOODOO
000000o00oo00o0ooooooooooooooooon (“MOVAB
label, ROVOO0)OOOO00OO0OO0OOOOODOOOOOOODOODOOOOOOOOO
gooboodoboodobooooboouobooooooodoboon
oooo
O0: 0000000000000 00000D0000000D0000 LDx_L
STx CODO00D0DO0DoDO0O0nooonog

RETFOLLOC, RET/RSB follows LDx_L instruction
O0: LDx LOOOOO STx COOOOOODoOOO RETODOOO RSBOO
0J000d000d0o00oooO0ooooooOooooooono
O0: RETOOO RSBOOO LDx LOOO STx cOOOOoOoOoOooooOnO
ooooooodgo
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goooooobooo

RTNCALLOC, routine call within locked memory sequence in routine 'routine_
name'’
O0: LDx IL/ASTx COO0DDODO00D0DO00D0DO0o0oooooooonod«“JSB
subroutine”’0 000 0000000000000 CALL/ASBOODOODOOOO
0000000000000 00000oooooooo MoveOo EDIVOO
O00000o000ooo00oooooooooooooooooog
O0:0000000000000000000000o0oooooooOg
O000000000000000000000 LDx IL/STx cOoOOooooon
ooooooo

STCMUSFOL, STx_C instruction must follow LDx_L instruction
O00:ILDx LOOOOO0OD0OO0O0O0O0 STx COOO0OooOoooooooooooon
gooooooooooon
O0: LDx LOOOO0OO STx COOoooooooooooooooo

googoobgn
gooobbooobobbooboboobbobobobbooboboboobboobobon
ooooboooboobobobooboooboobooo

329 MoOovPSLOODOOO

MOVPSLOO OO OpenVMS Alpha 0 PSOOO0O0OO0O0OO0OO0O0OOOOOOO VAXDO
PSL(ODOODOOODOOODOOODOOO0DOOO)ODODOODOOOOOOO OpenVMS
Alpha OpenVMS 1640 PSO O 00000 DOODOOOOOODOOOOOO
OpenVMS Alpha O PSO OO0 OO OO O Alpha Architecture Reference Manual
ogooooooooao

googobgn
MOVSPLOOOOOOOOOOODODOOOOOOO MOVPSLOOOOOOOOO

000 OpenVMS Alpha 0000000 OpenVMS I64 0000000000 ODO
gboooboobobooboobgon

3210 0O0OO0OO0ODOOOOOOOODOO

VAX Macro-320 0000000000000 O0O00O Alpha Macro-320 00000
O000(@O00000o0dU00 PALOOOO0ODOOOOODOOOOOOOOODOOO
Jo0dooO)d tanmum OO0 00000000 @MIOODODODOOOOODODOOOO
ocooooooo)d

gbooobooboooboobooboobuoobooboooboobooboobo
gooobooboobooboobooboobooboobooboobooboo
goooboooboobooboobooboobooboobooboobooo
gooobooobobobooobooobooboobooboobooboobooo
ocooooooooOoOooO(@ooobooU0oDboO0OopoUoOoDoOooooooo
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oboobooboboooboooboobo
320000000

000000000000 000D00DO00000 Macre-320000000000O0
ooo)

gboobooboobgoobooboobooboobooboobobobooobo
gooobgoooon

OO0VAX MACROOOOOOOOOOOOOOOO

.macro Prober mac a,b,c
prober a,b,c

.endm

prober one, two-too(r2), three(r3) ; This one works.

Prober mac one, two-too(r2), three(r3) ; This one works.

prober one, two - too(r2), three(r3) ; This one works.

Prober mac one, two - too(r2), three(r3) i This one fails

; because the spaces are
; argument separators.
prober one, - ; This one works.
two - - ; Note the second argument is
too(r2), - ; separated onto two lines.
three (r3)

Prober mac - ; This one fails.
one, -
two - - ; Note the second argument is
too(r2), - ; separated onto two lines.
three (r3)

Prober mac - ; This one works because there
one, - ; are no spaces or tabs before
two-- ; or after the continuation

too(r2), - ; line break.
three (r3)

Prober mac - ; This one works, too.
rl, -
r2, -
r3

.end

33 UUoogoooon

VAX MACROOOODOOOOOOOCOOOOOOO0O0O0OO OpenVMS Alpha 0
OO0 OpenVMS I64000000000DOCOOOOOOOODOOOODOOOODO
gboobobboobooboobooboo

go0ooo0d0obooO0oO0oobooOoOodJsBOooOoOooOoUoOooOoUoooOooooOooo
gboobooboobooboobobbooboobobobobboboooo
oboobooboboooboobobobobooobooob
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ooooboobobobooboooboobo
330 0000n0oonoa

331 0O0OOOODOOODOOd

JSBOOOOOOOO0OOCOO0O0ODOO0U0OOOoO00oDoOooooOoogoDbooo
gbooobgoobobboboobooboobobooboobon
googogn

goooboobboboobbobbobobobboobbooboooboobooon
googon

goooogn

BSBW GET CHAR
BNEQ ERROR ; Or BEQL, or BLSS or BGIR, etc

gbooobooooboobgooo

BSBW GET CHAR
BLBC RO, ERROR ; Or BLBS

o00oROODODOOODOODOODOOOOOODOODODODUObOODOOODOODO
ooooboooboobon

332 JSBOOODOODOCALLODODODOOODOO

JSBOOOODOO CALLOOOOODO0ODOOO0OOOJSB.LENTRYOOOOOODO
gooobooboobuooboobooboobooboobooboooboobo
gbooobooboobooboobooboobooboobooboobooo
gooobooobooobooboobooboobooboobooboboboboo
ooooboooboobobooo

ooooogn

JSB ENTRYOUOODOODOUODOODODODODODOODOO RETODODODOODODOO
0000000000 JSBENTRYOOOOOOODOOODOOOO RETOOOO
0000000000000 0O0D0.CALLENTRYOODOOOODOO.JSB_ENTRY
oooobooobooboboboboooboobooo

ooooboobobobooboooboon
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oboooboooon
3.

oooooooobogon
3ooooooooon

Routl: .CALL ENTRY

RET
Rout2: .JSB ENTRY INPUT=<R1,R2>, OUTPUT=<R4>, PRESERVE=<R3>

BRW X
RSB

000000 OpenVMS Alpha 0000000 OpenVMS 1640000000000
O000O0O00.CALLENTRYOOOOO 20000000000000

Routl: .CALL ENTRY

JSB X
RET
X: .JSB_ENTRY INPUT=<R1,R2>, OUTPUT=<R4>, PRESERVE=<R3>

RSB
Rout2: .JSB ENTRY INPUT=<rl,r2>, OUTPUT=<R4>, PRESERVE=<R3>

JSB X
RET

RSB
333 0O0O0OO0O0OO0OoOOobbobObOoOo

00000000000 (PUSHAB labe) 00 O0O0OO0OO0OO0OOOOOOODOOO
O0000O0RSBOOODOODOOOODODODOODODOOOODDOOOODDOOOODOOO
00000000000 (OpenVMS VAXODOOOODOOOO RSBODOOOODODO
oooooocooono)

goooobgo
OO0O0O0OO0PUSHOOOODOOOODOOOORSBOOOOOOOOOOOOODO
OO0JSBOOO0ODOOOOOO0ODOODOOOOOO0OOOOOOO0OO0OO.dSB.
ENTRYOOOOODOOODOODOOO

gogobbobboooooobbobbooooooobobobooooooooboobbooo
god
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3.3.4

gooooooo

Rout:  .JSB ENTRY

PUSHAB continue label

RSB
0000JSBO0D0ODOODOOOO0O0OODO0OO0O0ODO0O0O0ODO0O0OO0O JSBO RSB
oo0o0o0oo0000o0oooooooooooooooOoO0O0O00D0 PUSHABOO

OO00O0OOOcontinue_labeld 0000000 RSBOOOOOOOOOOOODOO
PUSHABOOOODOOOOODO

Rout:  .JSB ENTRY

JSB continue label
RSB

guoooobbibogooooon

00000000 00Oo00DoO0ooOO00ooo(@OUOoOoTSTL Sphh+HODOOoOd
OO0000O00oOo0ooOo0vAXOOODODooooooooooooooooo
goooooobooboboboboooboobooo

oooobogon
gdoboboboboboboboobobooboboboboobbooboboboboboboobon
goooboboobooboobooboobooboobooboooboooboon
OO0000o0oO00ooooOooDooooOooJSBOoOdOooooooooooooogoo
OO0RSBOOOODOOOODODOOODOODOOOOOOODOOORSBOOOOOO

gogoobbobboooogobobboodoooobooooooooooooooo
gboobooboobgon
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oboooboooon
3.3

[

Routl: .JSB ENTRY

JSB  Rout2
RSB
Rout2: .JSB ENTRY
JSB  Rout3 ; May return directly to Routl
RSB
Rout3: .JSB_ENTRY

TSTL (SP)+ ; Discard return address
RSB ; Return to caller’s caller

gobooboboboboobooboboooboobooboooon

Rout2: .JSB ENTRY

JSB Rout3

BLBS RO, No ret ; Check Rout3 status return

RSB ; Return immediately if 0
No ret: .

RSB

Rout3: .JSB ENTRY

CLRL RO ; Specify immediate return from caller
RSB ; Return to caller’s caller

335 U0O0OOOO0ODOOO0

gobooboobooboobooboobooboobooboooobbobbobo
oooooooo

gpoooogon
goboobooobooboobooboobooboobooboobooboon
goboooobooobooboboooboboobobooboooboooboooo
OO000O0O0O0D0JSBENTRYOOOOODOOOODOOOODDOOODOOODODO
goboobooobooobooobooboooboobboobooobo
OJSB ENTRYOOOOOOOOJSBOOOOOOOOORSBOOOOOOOO
ooooo

gogobobobboooooobbobbdoooooobooboboooooooobobbogoo
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gooooooo

Routl: .JSB ENTRY

JSB  Rout2
RSB

Rout2: .JSB ENTRY

MOVAB continue label, (SP)

RSB

!

Might not return

; Change return address

gbooobooboboobobooboobgooboooo

Routl: .JSB ENTRY

JSB  Rout2
TSTL RO
BEQL No ret
JSB  (RO)
RSB
No ret: .
RSB
.JSB_ENTRY
CLRL RO

Rout2:

MOVAB continue label, RO
RSB

336 UOOOOOOOOO

20000000000 0DbO00b000bOO0o0bDO00obObOOobDOOobDbOobDbOooo
JSBOODODODODODODOOOO0OO0OODOOOJSBOOOODODODODODODODOODOODOO
0000000000000 bOO0U0DObO0o0DO(@OuUDOdsSB @Ssp)+Hdd
gooobooboboboboobooboobobbooboobg

googoogn

gboboobooboobooboobooboobooboobooboobooon
oobooboboobobobooboboobobboboboobobobooboboobooboon
00D000000oo0OJSBOo000onooooonoonoonoog

!
!
!

!

Check for alternate return

; Continue normally if 0

Call specified routine

; and return

; Specify alternate return

gogoboboobbooooouoobobbuoooooboobooboga
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oboooboooon
3.3

[

Routl: .JSB ENTRY

jSB Rout2 ; Rout2 will call back as a coroutine

jSB @(SP)+ ; Coroutine back to Rout2

RSB
Rout2: .JSB ENTRY

jSB @(SP)+ ; coroutine back to Routl

I.QSB
gogobooobooooooboobobboooooobboboooooobooboboogo

0000000000000 000O0@O00ReO R7TO)ODOOOODODOOOO
gogono

Routl: .JSB ENTRY

MOVAB Routl callback, R6
JSB Rout2
RSB

Routl callback: .JSB ENTRY

JSB  (R7) ; Callback to Rout2
RSB
Rout2: .J SB_ENTRY

MOVAB Rout2 callback, R7
JSB (R6) ; Callback to Routl
RSB

Rout2 callback: .JSB ENTRY

RSB
gobooboobooboobooboobuoobooboobooboobooo
O0000o0oooooooooooodJsSBeSp+00000000“00”™™0O00

00000000 JSBOO0O0OO0O0ODOODO0O0O0O0O0O0ODO00ODO0ODO0O0O0O0O00OO
ooRrROODODODOOOODOODOOOODOOOODODOOOODOOO

gbobooooooobooboboboooo 315



gooooooo

Routl: .JSB ENTRY

MOVAB Routl callback, RO
JSB rout2
RSB

Routl callback: .JSB ENTRY

PUSHL RO : Push callback address received in RO

JSB @(SP)+ ; Callback to rout2

RSB
Rout2: .JSB ENTRY

PUSHL RO ; Push callback address received in RO

MOVAB Rout2 callback, RO
JSB @(SP)+ ; Callback to Routl
RSB

Rout2 callback: .JSB ENTRY

RSB

337 REIDOODOOOODOOOO

VAXOO REIOOODOOOODOOOODOQOOOOOOPCO PSLOOOOOOOO
goooboooboooboobooboobooboobooboobooboboo
00000000000 O0D0O0OO0Od OpenVMS Alpha 0000 O OpenVMS 164 O

gooobooooboobooon

e OpenVMS Alpha 00000000000 OOOCOODOOODOOOOOOOO

000000000000 0000000000 OpenVMSI64OODOODOOO
OO00oOOo0o0oOoOooGpPOOO0ODOOOUODOOUODOOOREIODODOOOO
ooooboobooboobon

Integrity 0000 REIOODOOODO Alpha0O0O0O0 VAXOOOOOOOOO
oooobobooobooboobooboboobboobobuooboobooboo
OO0000O0000O0000O000 Alpha00O000 REIODOOOO VAXOO
gobooboobobooboobobboobooobooo

Itaniom 00000000000 DOOOOCOOOOCOOOOODOODODODO
opogono

000 Itanium OO0 Alpha 00000000 O0O0OOCOCOODOOOODOOOO
oooobooboooboobooboobobobobooobuooboobooobooo
gboobgobobbooboobgooboooobooboon
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oboooboooon
3.

oooooooobogon
3ooooooooon
e JO00ODDOODDOODOUOODUOODOODDODOODDUOUODOObDOODDOO

goboobogbooboobbooobooboobooobooboooo

gooooo

gpoooogon

OpenVMS Alpha 00000 OpenVMS 1640 0000000000000 0CC0O
00000000000 EXE$REI_INIT_ STACKOOOOOODOOODOOODOOO
gboooboobooboobooboobuoobooboobooboobooon
gboobooboboobooboboboboobooboobooboon

gbooobooboobuoobuooboobuoobooboobooboobooon
oboobooboobooboobooboobooboobooboboboboo
oboooboobobobobooboobooboboo

OOOOOVAXMACROOOOO RETOOOOOOOODODDODOODODO 2000
000 OpenVMS Alpha0 00 OpenVMS 1640000000000 EXE$REL
INIT STACKOOOODODOOOODODO 100o00o4ooooo

ooo @)
PUSHL new PSL

PUSHL new PC
REI

ooo (@2

PUSHL new PSL

JSB 108

CONTINUE ;With new PSL
10$: REI

god

PUSHL Continuation routine

PUSHL new_mode :Not a PSL

CALLS #2, exe$rei init stack

Continuation routine: .JSB ENTRY

goboobooboobooboobooboobooboobooboobooon
0000000000000 0DoOO00O0DooOo0OoooOogn (OpenVMS 164 0 O
OH)ooboooooboooooOobooboooobooooobooboooo
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3.3.8

gooooooo

gooobboooooobboooooobbooooobobbooooo
OpenVMS Alpha 000000000 OCOO0ODCOO REIOOODOCOOOODOCOO
OO0 OpenVMS 1640000000 R260 R270 000 R10 (Alpha 00O O O R8O
RO R1OOODO)0O00ODOOOOOOODOOOOOOODOOOOOODOOOOO
goobobooobooobooobooobooobooboobooboobOoobooo
00000000000000000000000000000000 EXE$REL
INIT STACKOOOOODOOOUOODODOOODOOOOODODoOOoOoOooD MFPR_xSPO
OO0 MTPRxSPOOOOOODODOOODOOOODOOOOOOOOOOOOOOOO
gboobooboobgon

goboooobood

goooboobooboobooboobuooboobooboobooobooo
goooboobooboobooboobooboobooboobooboboobo
oo0ooo“c00boOo”™0oooodoDoooooooOdO 2000000000
oooboobobooboobobooboboobooboboobooobooboo

OOVAX MACROOOOOOOOODOOOODOOOOODOOUODOOOOODODOO
gooobooobgon

googoogn
goooboboobobobboobooboboobooboobbooboboobboooobon
oooooooboooog

3.4

0d

goboooood

OpenVMS VAX O OOOOOOOOOOODOOPICOOODOOOOO0O0OOOOO

ddooooO0oooO0o0oooOoU0OoooO0O0ooo0UDooOoUoooOooDoog
0O0d0oo0o0oooooooooooooooooooooooooooooDooog
00 OpenVMS Alpha 000 OpenVMS 164 00000000000 2000000
odooooOooOooOo0oooOoUoOoOoOoOoU0ooDoOUoUbDooUooDooUOUoDboodg
0000000000 20000 OpenVMS Alpha 000 O0O0O0OOOOODOOO
000000000000 0000000DbO0Db00D00D00OD00OD0ODbDO0 psect
ocogoooooooo0oOooooOoooOooO0OooDo0oobDboogoooOooDbbooo
00000000000 OpenVMSIo4O0 OO OOOOOOODOOOOODOOOO
O0d0ooodooooooooooooDoOoooooOoooooooooogoo

googoogon
gobooboobooboboobboobbobboOobboobbooboboboboobbOoobobon
ooooog
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35 0O00O0OO0O0Ogoon

VAX MACROOOOODOOUOOOOOOOOOOUODOOOOOoDoooooooog
0o00o0ooooooooo«“="b000000oooooooooooooood
gooogo

000000 MACROOOOOODOO.ASCIIOOOOOOODOOOODOOOO
gobooboobooboobooboboboooboobobobooboobooobo
gogono

e OO OLDLOOOOUOOUODLDLDbOUOOOODbLbLbOOOd
e JJ0ODUODODOODODODOODOOD (BLKxODOO“=+n"000)0O

o ASCIIDODODOODODOOODOUODOD.ASCIIODOODO.BYTEODODODOO
gooooo

goooogo
gboobooboboobooboobobobooboobooboooboo

e JOOOODODOCODOOO (BYTED .WORDO.LONGOO)ODOOOOOO
gobooboooboooboboobooboobooboboobooboooo
gobooboobooboobbooboobooboobooobooboooo
goboobooobooboobobooboobuoobon

LABl:  .WORD 1
.WORD 2
.=LAB1
.WORD 128

e ASCIIODODOODODOODODOOD

O00O0000.ASCIIOOO000000.ASCIIOOO BYTEODOOOOOOO
O0D00D0O0O0O0OD0O (ASCICODODO.ASCIZODO . ASCIV.BYTEO OO OO QOO
OO00DoO00b0OOoOgOo.ASCICODDO.ASCIZzOO.ASCIIDOOOooogooo
ooooo)

goooobooooboo

DATA: .ascii /abcdefg/

.=data

.ascii /z/ ; change "a" to "z"
.=data

.Jbyte 0 ; change "z" to 0
.=data+4

.ascii /xyz/ ; change "efg" to "xyz"

00000000bOO0obD.ASCIIOO0D0O0ODOO0OOO00OO0OO0DOO0DOoDbOOD
gooooooobooog

DATA: .ascii /abcdefg/

.=data+4
.ascii /lmnop/ ; exceeds end of previous .ASCII
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O000DbO0oO0D0 (LONGUO ) OODOOooDOobooooooboooo
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goooboobooboboooboobooboobobbooboooboobo

goooogo
goboboobobooobbooobbooobbooobobboooobooon
0000000000 $xx>xDEFOOOOOODO0O0ODO000DO000O000O0
OpenVMS Alpha 00000 OpenVMS I64 0 000000 O0OO0O0O0DOOOODOOO
gooobooboooDg

<symboll +/- offsetl> OPR <symbol2 +/- offset2>

gopoOooPROODODODOODODOODOO

+00

-00

*0 0

/00
@ooon
&UO OO
'ooad
\dooooad

symboliOsymbol2 (D00 O000000)00000000000 psect000O00
OOoffsetiloffse20 000000000 OO0OOOOO0OOOO0ODOOOODOOO
ood

OpenVMS I64 0000000 ELFODOODOODOQOOOOOOOOOOOO
O0symboiO0OOsymbol20 00000000 0ODOO0OODO0OODODODODO
gbooobooboobgn

gbooobooboobobboobooboobooo

<symboll> OPR <symbol2>

ooobobobooboboboboboobboboboobbooboboboboboboobon
gbooobooboobobooboobgooboobooboobooboobon

3.7 0O0OOGOO

VAX MACROO OO O0O.TRANSFER O OO0 0O O O O /noflag=directivesd 0 0 O O
oo booooobobuoooa
O0O0O0O0OCOUOUCOUOOOOOO.TRANSFEROODODOODODDODOOD
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3700000

OpenVMS VAXOOOODOOOVAXMACROUOOOOOOOOOOOOOODO
goboobgooboobooboobobboobboobobooboboobooobg
O0000CO00D0O0O0O0DOCOCOO00O000 OpenVMS Alpha 0000 O OpenVMS
le4a00000000000ODO0ODODOOOOOOODODOODOOOODODOO
oooobooboobooboobobobobboobooboooboDoobooDbo
gboogoboobobboobobobooboobooboobooboobuoobo
gobogobgooboobooboobobboobboobooobooboobooDbo
oboooboobon

gpoooogon
VAXMACROOOODOOOOOOODOOOOO0ODOoOOOooOoooooooog
OOoo0Oo00oo0o0oDooOoooOobDoOoooOobO SYMBOL_VECTORODO OO
OO000000OC00DO0o0bOO0U0DOOoObOOO0U0oDOoUObOOOODn SYMBOL.
VECTOROOOODOOOODOOOOOODODODOOOOODODOoOooOoOo@Woooo
0000000000000 00D0D00000)000D0000000000 DATA
O PROCEDUREOOOUOOODOOOOOO

00000oo00oo00o0oo00ooo0Dooooooooooooooooo
O00000000o0o000Oo000oooo0oooooooooooooooooo
0000000000o000ooo00ooo00oo0oooooooooooogo
gooooobooooboouooooooooobooooooooooooon
00000000000 0O00DOOO0D0O000d OpenVMS Linker Utility Manual
oooooooooo

3.8

0d

HEN

OpenVMS Alpha 00 0000000000000 OpenVMSVAXODOOODOOD
0000000000 0O0D00 OpenVMSVAXOOOODOOOUODOOOODOOOO
0000000000000 0000000000D000 OpenVMS AlphaO00O0O0O
ooooboboboboobooboboboboooboobo

OpenVMS VAX O OOOODOOOODODDOOODODODOOOOOOOODOOOOODDO
000000000000 OpenVMS Alpha DO OO OOOOOOODOOOODO
00000 OpenVMS VAXOOOOOODO VAXOOOOOODO(@OOOODOO)
obooboobooboobobobobooboboboooboooboobooDbo
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gbooboobooboobooobobooboobooobooboobooDng
obooboooboobooobooboboooboon

OpenVMS Alpha 00000000000 DOCO0ODOOOOOOOOODOOOOOO
(ooooooDobO)ooDooDOobooOoDOooDOoDOOobOoOODOoDODbOOoOODOO
gboooobooboobbooboobbooobooboooboooboooo
godo0o0oo0oDooOoUoOoooOoOoooOooooooooPpCcO0DOODOOOO

gbobooooooobooboboboooo 321



ooooboobobobooboooboobo
3.80000

pPCOOODOODODOODOODODOOPCODODOOODOODODODODODO
goooboobooobooboobooboobooboobooboobboobo
gooobooobooog

0000000000000 000D0000000 OpenVMS AlphaO0O0 0000
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Migrating to an OpenVMS AXP System: Recompiling and Relinking Applications
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000000000000 0D0O0O00000D0O0O0000Og Alphal00oooQg
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oogn

EVAX TRAPBOOODOODODOOODOODOODODOOODODOODOODOODOO
goboboobooobooboobobooboboboobboboobooboboon
gboooboobooobooboo
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oOooos8sKBOOOOOOUOOODOOOODOOODODOOOOOUODOOOODDOOO
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oboobooboboooboooboobo
ioboboouooOobooooobooooag

gogoboobbboooooooobboooooooobboooooooboboboooo
gbooobooboboobdgd

oo

iPLODOO0OOODOOOO0OOODOObO 200000000000 0D0O0OO
gobooboobooobobooboobooboboobuoobooboo
00000000O00Doo0oooOoooooooodvAX MACROODOO
obooooobovAXOOoooooooobooboooooooobobooo
goboobooboobboooboobooboobboobooboo
gobgooboobbooboobgoobooboooboobooboo
gobobooobooobooboobobobobooobooobo

gbooboboobgoobooo
oboobooboboooboobuoobob soobobobooboobo

¢ $LOCKED_PAGE_START
¢ $LOCKED_PAGE_END
¢ $LOCK_PAGE_INIT

0 0 0 $LOCKED_PAGE_START 0 $LOCKED_PAGE_END OO OO O0OODOOO

goboobuoobooboobuoobooboobooboobooboobooon
gboooboobooboobooboobooboobooboobooboon
gboooboobooboobooboobooboobooboobooboob
gbobooobogoboobobooobboobobobbooobbooobobooobo
goboobooboobgoobuoobooboobooboobooboobooon
oboobooboobooboobooboobooboobooboobooo
oogno

$AMAC-E-MULTLKSEC, Routines which share code must use the same linkage psect.

$LOCKED_PAGE ENDUOOUOO0O0OO0O0DOODOODO LINK SECTOOOOOD
O00O00b000b0o0o0ob0oobooboDbD psectd0booobDoonoO
O0000O00$LOCKED_PAGE STARTO OO 000D O0O0D0D0O0OOOD0OOOOO
psect 0000000000000 psect (SLINKAGE) DO OOODOOOOODOOO
god

0 O 0 $LOCK_PAGE_INIT O O $LOCKED_PAGE_START 0 $LOCKED_PAGE _
ENDOOODOOOOODOODOODOODO0ODOODOODOO0ODbOO0ObOObOOoODOOoDonDOo
00000000000000000000 psect00000$LKWSETOOOOO
gooooobodobobooo0oooooobOobooooooooDoDOobOon0 RO
RiOOODOOOOODOOOODOODOOO

$LOCK PAGE INITOOOODOODOODODOODOOD ERROROODDODODOOOO
O0O0OO0O$LKWSETOOUOOOODOOO0O0000D0D00D00000000oooo
oOoo0oOdooO0ooO0ooOOo0oRrROODOOOOOODOOODOODOODOOORL
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gooboobooboobooboobbobobooboouuobouoboobnoo
ooooooooooboboobooooooooobobobboobooogooDgD 1
googog

psect 0000000000000 0OO0DOODOODOOS$LOCK PAGE _INITO O
0 00 $LOCKED_PAGE_START O U0 U 0O U$LOCKED_PAGE_ ENDO OO OO
0000000000000000000000000000$LOCK_PAGE_INIT
gboooboobobbooboobooboooboboobooboobon

0 3-1o0booooboobooooboooooobobooooboboooog
0000000$LOCKED _PAGE_START O U 0 U $LOCKED_PAGE_END 0 0 O
00000000000000000000000000000$LKWSETO OO O
O0$LOCK PAGE_INITOOOODOOOOOODOO

031 0J0000oopooooooooDo

EEEEEE
00 VAX O 000 Alpha 0000
00oO0o
LOCK_DESCRIPTOR: 0000000000000
_ADDRESS ~ LOCK_START Doo
.ADDRESS ~ LOCK_END
00O
SLKWSET S  LOCK_DESCRIPTOR SLOCK_PAGE_INIT ERROR
BLBC RO, ERROR
Doooooo
LOCK_START: SLOCKED PAGE START
Routine A: Routine A:
RSB i
LOCK_END: RSB

$LOCKED PAGE_END

gbooobooboobgoooooboo

VAX MACROO OO OOOOS$LOCK PAGE_INITO O OOOOOODOOOOOOO
gobobobooboboboboboobobobboobbooboboobobobooobon
00000 psect $SLOCK_ PAGE 200 0 0000000000000 0OOODOOO
000 psect $LOCK_LINKAGE 20 0 0000000000000 0OOOOOOO
goooboobobobobooboooboobooboboooboobo
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OO
OO
[
[
[
[
OO
OO
[
OO
OO
[
OO
OO
[
OO
OO
[

obooobooboobon

0000000000000 000$LOCK_PAGE 0$UNLOCK PAGEO OO OO
gobooboobooboobooboobuoobooboobooboobooo
O000b00O0OpsectD 0000 0O0DOO0ODOO0ODOO0OOOODODODODOOODOO
O000Db00b0oboboOobooobD psect0O0oobOOoO

$LOCK PAGED 0000000 DOODOODOO0OOOODOODOODOOOOOO
gooopooOoOooooOoOoJsROCoUboOoOooO0OoOoOoOoOoOoDooooDoboOoo
0000000000000000000000000000$UNLOCK_PAGE O
goooboobooboobooboobooboobooboobooboob
gog

$UNLOCK PAGE0 000000000 ODOD0OODO0O0OOOODOOOOOOOOO
gboobooboooboobooobboobbooboboooboboobooobo
OO$LOCK PAGED DO 0DOD0OUDOODDOUOODOODOODOOOOOOO

$LOCK PAGE 0 $UNLOCK PAGEO D0 D0OO0O0O0DOD0ODOODDO ERROROO

O0D00D0O0O00$LKWSETO OO SULWSET O OO0 0D00D00D0000000
O00000000O0O0OO0$UNLOCK PAGEODD 20000000000000O0
LINK SECTOO0O00D00O LINK SECTOOSLOCK PAGED OO OODOODDOODO
0000000000 psect000000000000O0 psect (SLINKAGE) D 0O O
000000000000 psect0 00O

oobooboboooboobobooboboobbooboooDbuoobooobo
gbooooooobobooooooooobooooboooooobOo RODODO
gobooboobooboobooboobooboobooboobooboon
000000 RIOOODOOOOODOODODODOOOOOODODODODO
goooboooboobooboooboobooboobDooboDoo 1oooboo
go

$LOCK PAGEO 0000000 ODOOOOOSUNLOCK PAGEDDODOODOOO
O0O0OO0$LOCK PAGEODDOOODOODODOODOOOOODOOOOODOOOOO
O00O0O0O$UNLOCK PAGED OO UDO0DDOOODOOODOOODOOOOOODOO
gboobooboobuoobooboobuoobooboobooboooboon
gobooboobooboobuoobooboobooboobooboobooon
goboobooboobooboobooboobooboobooboobooon
goooboobooobooboobooboobooboobooboobooo
go

$AMAC-E-MULTLKSEC, Routines which share code must use the same linkage psect.

obooboobooboobooboobooboobooboobooboon
gboobgoobooboobooboboobbooboboobbobbobo
gooobooogn
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o

oooooooooooboobob 40000000000 OobDOoDOoDOn
gboogoboboooboobuooboobobooobooboobooobobon
obooobooobobooboobooboboobbuooboobooboooo
oooooboobooboobobooboboobobooboobooboboon
gbooobobooboobooboooboboobboobooboobooon
goooboobobooboobooboobo

U3200000000000000b00b00b00b00ob0obobobooboDo
O00D0O0O0ODOO0O$UNLOCK PAGED DD OODODDOOODODOODOOODDDOO
RSBOOOOOOOOOOOOOOODOOOOOOOOOOROORIOOOOOOO
OO0$UNLOCK PAGED DD DOO0ODODOODODOODOOODOOODOOOOOOOGO
googoogon

032 0bboobooboobob

oooocooo
od vVAXODOOO AphaOOOO
ooooogoo

Routine A: Routine A:

.JSB_ENTRY

SETIPL 1008 .
. SLOCK_PAGE

RSB )
100$: .IONG  IPLSSYNCH SUNLOCK_PAGE
RSB

033000000ooboboooooboboooooboboooobobooooag
oogd
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oboobooboboooboooboobo
ioboboouooOobooooobooooag

033 bouoooooooooobooooooo

0000000
aflal VAXOOOD Alpha 0000
ooo
oboo $LOCK_PAGE_INIT
ooooooo
Routine A: SLOCKED PAGE START
' Routine A:
. .JSB_ENTRY
SETIPL 100 :
. RSB
RSB SLOCKED PAGE_END
100§: .LONG  IPL$SYNCH
3.11 0d

0000000000000 OpenVMS VAXOOOOOO OpenVMS Alpha 00O
0000 OpenVMS I64 000000 O0OO0ODOOOOODOOOODOO

e JO0OODOODDODOOODUOODOODOODOODOODOODDOD
000000000000 Alpha00000 tanium OO O0O0O0O0O00O0OOOO
goooooobooboboooboobo

Alpha 0 tanium 00 0000000000000 DO0OODOODOODOODOOO
goboobogbooboobooobobooboobuooboobooboo
000000 VAXOOOOOOOOUODOOOOOoOoOOoOOd Alpha 00O Itanium
gobooboooboooboobobooon

e JO0ODO0ODODOOODODO (BBSSIO BBCCIDOD OO ADAWHO OO OOOODO
gobobooobooobooboobooboobobobobooobgoon

- 0O000OCoO00Doo00Do0o0oDOOo MACROOOOODOOODOOO
goooboobooobgooo

- Do00obOooboobobbooboobbobooboobooboobon
ooooboooboooboobooboobooboobooboboboboo
000000000 MACROOOOODOO PRESERVEOOOODOOOODO
gbooobuooboobobobooboobooboooo

— J0obooooooboooooobobooooobobbOooi100DbO
gooobooboobooboobooboobooboobobbobo
OO0 BBSSIODOO BBCCIDODOOOOOOOOOOO ADAWIODOOODO
goooboooboooboobooboobooboobooboobooo
gboooboobgooobooboobooboon
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oooobobooobooobooo

oo ooogbbooooobboo
1280000000000000O0O00O0O0OOOOOOODOOOOOOOOO
000000 Alpha 00O Load-locked/Store-conditional 0 0 00 OO0 OO0
o0o0o00o0o0oo00000

e VAXOODODOODOOOODOOOOOOOOO OpenVMS Alpha OO0 OOOO

OpenVMS I64 0000000000000 ODOOODOODOODOOODOODODODO
OO0000CO00000O0 PALecodeOOOOOOOOO

OO0000000D0O0CO0000O0O0O0000 PALecodeDOOODOOOODOOOO
ooooboobobobobooboobon

e VAXOOOOOOOO OpenVMS Alpha 000 OpenVMS 16400000000

ooooboboobobobooboobooboobooboooboboooDbOon
oooooooooooooooboobo@OooooOoOobobOboOooooooooon
Oo0oO0oooOOoooogooboooooo)g

- Dbo0bOobb0 —00oboobobbooboobooon

- 000000 —000000D000000 (LOCKO UNLOCKO
FORKLOCK O FORKUNLOCKO DEVICELOCK O DEVICEUNLOCK)

- DOo0bOO0ob0 —0b0Oob0ooboobo
- DOo0obOobo0ob —0ObOoboooboobo

ud

oboooboooobobobooboobooboobooboboobooboooo
gboobooobooboobooboobooboobboboboon
gbooboobobobbooboobuooboobooboobooobo
gbooobooobobobooboobooboobooooboo

ASTOOODODDOOO0ODOO0OOOO0OOOO0O00ODOO0DoOOO0ooDooOoooon
ooooooooooOo0oooOooooOooooDooOoobooOonO MACROOO
OO0O00 PRESERVE OO OOODOOO

OpenVMS Alpha 00000000 OC0O0OOOCOODOOOODOCOOODOOOO
oooobobooobooboobooboobooboooboboboboobOon
0000000000000 000O00OTRAPBODODOOODODODOODOODOO
gboooboooboobooboobooboobooboobbooobon
gbooboobobooboobobobooboobooo

ADDL3 R1, R2, 4(R3) ; Save total

EVAX TRAPB ; Insure any arithmetic traps handled by
; existing handler

MOVAB  HANDLER2, 0(FP) ; Enable new condition handler

OpenVMS Alpha 000000000000 OCOOOOOOO Alpha0O0O0OO
goo00obOooO0oboO0ooO0ooOobODobOoboooooooDooMBODODO
gobooogooooobog
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4

Jogboobogbooood

gogbobobobooooobobooooobobboooobbbuoooon

gogoobooogobooboboooon

e 0 410,0000000000O00O
e N 420,00000000000ODO
e 0430,0000000O

e 0440,0000000

41 gobooobogoobod

0000000000000 0000 OpenVMS Alphal OpenVMS I64 00000
goboobgoobobobooobobboboobboobboobooboobooonog
goboobooboobuooboobooboobbooboboboobooboooonoog
gboobooboobooboobooboobooboboboobboobooooog
goooboobobobooboobobboobooboboboobobobooboooog
gbooboobooboobooboobobobooboobooboobooDbg
gboobooboobooboobobboobooboboboobbobooooo
gooobooboobooboobobobobobooboboboobobobooboooo
gooogo

OO0 O/PRESERVE=ATOMICITY O .PRESERVE ATOMICITYOOOOOODOOO
gobooboobooboobooboobooobooboboobbooboooo
goooboobobobobooobooboobobobooboo

411 0O0O0OOOODOOOO

oboobooboboooboobobobobooooon

e JUUOoooobbbbbbooooooobbbbboboooooooLbo
gobooboobooobooobooon

e JOUO0ODOODDOODOODOODODDODO
e DIVLOUODOUOOOODOODOOODOODOOODODOODOOOODOUObOOODO
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4.1

41.2

oooobooobobooo
googoobooooo

O

goooboooboooboobooboobooboobooboobooboboo
gooobooboobooboobooboobuoobooboobooboobobooo
gbooboobooboobooboobooboobooboobobobooboo
gooobooobooobooboobooboobooboobooboboboboo
000000000000 0000000b0bO00D0O00Oo0DOd MOVL 4R1),RO
0000000000000 00DOCO00DOO000OO0O0O0O0DO MOVL @4(R1),R0
gbooobooboobooboobooboobooboobooboobobooboo
goooo

MOVQUOODODOODODOOODOOODODOODDOODODDOOOOoOoOoooo
gooobooboooboobooboobuooboobooboobooboon
gbooobooboobooboobooboobooboobooboobooboo
goooboooboobooboobooboobooboobooboobooboo
oooobooobobobobbobooobooboobo

OOOOOOOO OpenVMS Alpha0 00 OpenVMS 164 000000000000
gooobooboooboobooboobooboobooboobooboon
gbooobooboooboobooboobuooboobooboooboboboobo
goooog

EVAX IDQ R1, (R2)
EVAX ADDQ (R1), #1, (R3)

OpenVMS Alpha 000 OpenVMS 164 00 0 0 00O (EVAX_LDQU O EVAX
STQUUOO)ODODOODOCOUODOOOOOO0oO0oUooOoooooooOoooooo
oooobooobooboboboboooboobooo

guoooobbbooogooobbogoad

ooooboobooobooobooboobooboobooboobOo 20000
obol10o0obobobobobOoboboboboobDooboobooboobOoobooo
0000000000 0O0O0CO.SET REGISTERSOOOOOOOOOOODOOO
gbooobooboobooboobooboobooboobooboobooboo
goooboooboobooboobooboobooboobooboobooo
gooobooobobobooooooboobooboobooboobOoobooo
gogd

SYMBOL_ALIGNMENTOOOOOOOQOOOOOOODOOOOOOOOOOO
gooobooboobooboobooboobooboobooboobooo
goooboobobobooobooobooboobOoobooboobooboob
gooobooobgooog

ooooooooooo0oobD Booooooooooooooboooooobooo
googo
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OO
oo
OO
oo
oo
oo
OO
OO
oo

MACRO/MIGRATION O OOUOODOOO/UNALIGNDOOOODOOOOOOOOODO
gboboobooboobooboobuoobooboobobooobbobbobo
gbooboobooboobuoobuooboobooboboboobboboboooboo
oboobooboboooboobooboboboobooobooboobo

Oo00ooooooooo AgOooood

413 0O0O0OOOODOOOOOOOO0

oooooobobobobobobbobobbooooooooooooobboobon
(SYMBOL_ALIGNMENT) 00000000 @ODOOO0OODOOODOODOOO
O)ooooooooopoooooooo

1. .SYMBOL _ALIGNMENT O OO
2. .SET_REGISTERO OO

3. /JUNALIGN O OO

4. 0DOOOODOOOOODODOOO

414 0O00O0OODOOOOOOOOODOD

obooboobooboobooboboboboooboobo

e /PRESERVE=ATOMICITY O O O .PRESERVE ATOMICITYO O OODOOOO
gobgoobooboooboboobooboobooboooboooboooo
goog

e JODOO0ODOOODOOODOOODOOODODOODOOODDOODO
goobobooobooobooboobobobooboobuoobon

e JO00ODDODODDOODOODUOODDODDOUODOUODOODbDOODDOO
gobgooboobobooboboobuooboobobooboobooobooooboo
goboobodoboooboboobuoobooboobboooboooboooo
gobooboooboboooboooboooboooboobobooboboooo
goboobooboboobobooboobooboboobDboobooboooo
gobooboobooobobooboobooboobboooboobooooo
goboobooobooboobobooboobooboobo

e JO0O0ODOODODOODOODUOODOODDODOODOODOODLOODOO
goboobooboboboboobuoobooboboobobooobooboooboo
0ooo0oo0oooooDob0o @oobDob0oboooO)oboboooooDo
gobobooobooboobooboobooboobo

e JOOODOODDOODOODOODDOODDODOODOODLDOODLOODOO
gobooboobooobboobuoobooboboobobooboobooooo
goboobooboooboboobooboobbooboboobooboooboog
goboobooobooobgooboobooboon
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4.1

oooobooobobooo
googoobooooo

O

oooooboobooboobooobobobobooboobooooobDbo
gbooopoboooboobooboobbooboobuooboobooboo
gooobobooboobooboobboboboobuooboobooDboboo
oooooboobooboobooobobobobooboobooooobDbo
ooooboboobooboobooobobobobooboobooooooboboo
gbooobgobooobgb

4.2

4.2.1

ooooobogoad

Alpha 00000000 Itaniuvm OO0 000000000 OCOO0OOOOODDOOO
gooobooboobooboobooboobooboboobooboooboo
goooboobooboobooboobuoobooboobooobobobooobo
ooooboooboobgooooboo

Alpha 00000000 Itaniuvm OO0 000000 OODOOCOOOOOOODOOO
goooboooboobooboobooboobooboobooboboboboo
0000000000 Alpha000O0O0OOOCOOODOOODOOOOODOOO
oo0o00oO0bo0o0o0oobo0oboooogD Itanivm 0000000 ODOOOOODOO
oooobooobooboobooboobooboobobobooboboboboo
goooboooboobooboobooboobooboobooboobooboo
gboooboobobooobo

OCO0000OO00D0CO00DOO0O0DC AlphaO0O0OQCO0OD0ODO ItaniumO 0000
000000000 00OOC00DOO0O0D0OO0OVAXMACROOODODODOOOOOO

000000000000 0DoO00oooooooooooogon Alphadd
Itanium OO0 00000000 OOCOOO0ODOOOOOCOOOODOOOODOOOOODO
goooboobooboobooboobooboobobbooboboobooobo
goooboooboobooboobuoobooboobobobobobobbooboo
gooobooobobobobobobooboobooboboboboooboobo

guoduobbbogoooooobood

000000000000 00000000VAXMACROOOODODOOOO
OOVAXMACROOODOOUOODOOOODOOOD AlphaO ItaniumO O 0000
0000000000 OVAXMACROOODOOOUOODOOOODOOO
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(Code block A)

BLBS RO, 108

(Code block B)
105

(Code block C)

BRB 308
208:

(Code block D)

308:
(Code block E)

Oo0O00DOo0o00DoOoooDb Alpha000DOOOODOOOODO

(Code block A)

BLBS RO, 108

(Code block B)
108:

(Code block C)
308:

(Code block E)

000000 BLBSOOOOODOOOO BLBSOOODODOOOODODOOOODOOOO
000000000000 000 BRBOOOOOOOODOODODODODODOODO
D000 COO0DOOO Alpha ItaniumO0 00000000000 O0OOOO
O00EOO0OOOOO AlphaO Itanium 00 0000000000000 20$0

o0000o0ooOooOOobOOobOOoOOoU0oOoUOoOOoOUOoOOobOOobooboDOoDOoDbOooD

2080 00000000000000000000000000000000000
OO0 DOOODO AlphaOUO0O Itanium OO0O000OO0OO0DOCO

UNRCHCODE, unreachable code

000000000000 000000D00000000D000000000 Alpha
O Itanium OO0 0O O0O0O00O00OOOO

e VAXMACROOUUODOOOUOOOOUODOUOUUODOOUOOOOUOODO AlphaO O
O taniom OO0 0O O0000OODOODOOOOOOOOODODOOOOOOODOO
googooo

e VAXMACRODOUDDOUODOOOODDOODOOODOODOOOD AlphaDODO
Itanium 000000000000 0OOOOOOOOOOOODODODODOO
gooooooo

00000000000 00DOO00O0oDOoOOvVAXMACROOOOOOODOOO
000000 O00oo0ooooDoooooooooovVAXMACRODOOODOOOO
O0D00000000DO00000000 Alpha000 ItaniumO O 000000
gbooooooobobooooooooboboboooooooo 4250000
gboooogn
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422

gogoboboboboooooobobobbodoooooobobobooooobooboboboooo
OOVAXMACROOODOOOOODOOOODOOOOO

JSB  XYZ ;Call a routine
BLBS R0,10$ ;Branch to continue on success
BRW  ERROR ;Destination too far for byte offset

108:

goboobogoboobooobooboooboobooobuoobobon
OO00000DO0O00OO00OoO0O0Oo0o0ooOooooooogOon OpenVMS
Alpha 00000 OpenVMS l64 0000000000000 DOOOOOODOOOO
gooobooboobuoobooboobooboobooobooboobooboo
gooobooboobooboobooboobooboobooboobooo
googobogn

JSR XY7Z
BLBC  $L1
108:

(routine exit)

SL1: BRW ERROR

guodooobbuogdaad

0000000 200000.BRANCH_LIKELY O .BRANCH_UNLIKELY O O O

OO000oOo000oO0O00bOOo0O00oOoO00oDbDOO000DOO.BRANCH _LIKELY
oOoooo00oooOo0o@WoooBoooogoo)booobooooogoo

OOCCOCOOOOO.BRANCH UNLIKELYOOOOOOOOOOO (@OOO 250
go0o00ooO0)ooOoboOooOobOooboooDoOobooo

ooboboboooboboooobobboooobobbooooboboooobo
O0O.BRANCH UNLIKELYOOOODOOOODOOOOODOOOODOOODOOOO
gooobooboobooboobooboobooboobooboobooon
ooooboooboooboooboooboooboobooboooboooboobooon
oogd

goooboooboobooboooboobuoobooboobooboobooo
goooboobooobooboobooboobooboobuooboobooon
gooboobooooboobbooboobboobbooobuooboobobon
g0000OO0DO0bOob0RIOOO0ODOODODODOOUODOODOODODODOOO
000000000 BRBOOO TSTLR3ODOODOOOO0OODOO BNEQUOOODO
gbooobooboobooboobooboobooboobooobobobooboo
gooobooobooobooboobooboobooboobooboobooo
ooooooobog

4-6 ODODOOOOOOOOOO



OO
oo
OO
OO
oo
oo
OO
oo
OO
oo
oo
OO

423 .BRANCH_LIKELYDOOODOUO

gboboooboobobooboooboobooobooboboobuoobobon
O.BRANCH LIKELYOOOODOOOOODOOUOODOOOODOOOODOOOO
goooboobobobobooobooboobobobooboo

MOVL (RO),R1 ; Get structure
.BRANCH LIKELY
BNEQ 108 ; Structure exists

(Code to deal with missing structure, which is too large for
the compiler to automatically change the branch prediction)

lOé:

gogogoboobbobooooobobobbooooooboobbooooooboboboooa
gboobgoobobobobooboobooobobooboobooboon

424 BRANCH_UNLIKELYOOOOUO

gooooboobboobooobooboooboobobooboobobon
O.BRANCH UNLIKELY O 00000000000 O0ODOOCOO0OOOOO0OODOOO
oooobooboboooboobooboboooboooboobo

MOVL #QUEUE, RO ;Get queue header
108: MOVL (RO),RO ;Get entry from queue
BEQL 208 ;Forward branch assumed unlikely
;by default
;Process queue entry
TSTL (RO) ;More than one entry (known to be
.BRANCH UNLIKELY ;unlikely)
BNEQ 108 ;This branch made into forward
208: ;conditional branch

O0O0.BRANCH UNLIKELYO O OUOOODODOODOODOODOODOOOOO 10800
goboobooboobgooboobooboobooboooboooboboboobo
goboobooboobgooboobobobooobooboboboobbobobobo
gooobooboboooboobon

gobooobobooboboooboboobobooobbooobobooobobo
oboooobbooboboooboobobooobobooobboooboob
OVAX MACROODOOODOOOOODOOOODOOOODOOOoOooD
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ooooooooooon
42000000000000
LDQ R0, 48(R27) ;Get address of QUEUE from linkage sect.
108: LDL RO, (RO) ;Get entry from QUEUE
BEQ RO, 20S
;Process queue entry
LDL R22, (RO) ;Load temporary register with (R0)
BNE R22,$L1 ;Conditional forward branch predicted
208: ;not taken by Alpha hardware
(routine exit)
$L1: BR 108 ;Branch to original destination

425 0O00O0OO0OO0OODOOOO

goooboobooobuoobooboobuoobooboobooboobooo
gbooobooboobooboobooboobooboobooboobooon
oooobooobooob 200b000bO0Ob0bOOobObOOobOOoOobooOoboDoOoboooOon
gooobooboboboboooboooboobo

108:
208:

(Allocate a data block and set up initial pointer)
BRB 208
(Move block pointer to next section to be moved)

(Move block of data)
(Test - 1s there more to move?)
(Yes, branch to 108)

(Remainder of routine)

MACROOOOODOOOOOOOODOOOUODOOOUOOBRBOOODOODOOODO
01080 000000000000000000 108000000 BRBOOOOO
gooobooobooobooobo0obooboobooboobooboobooo
goooboooboboobooooboooboooboobooboobooboobooboo
googogn

208:

108:

(Allocate a data block and set up initial pointer)
(Move block of data)

(Test - is there more to move?)

(Yes, branch to 108)

(Remainder of routine)
(Routine exit)

(Move block pointer to next section to be moved)
BRB 20$
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oboooboooboooo
42000000000000

00000 10$000000000000000000000000 2000000
00000000000000000000000000000000000 10$0

O0000C0COO0.BRANCH_LIKELYOOOOUOODOOOODOOOODOOO
oooobooboboooboobooboboo

(Allocate a data block and set up initial pointer)
(Move block of data)
(Test - is there more to move?)
(No, branch to S$L1)
108: (Move block pointer to next section to be moved)
BRB 208

208:

SL1:
(Remainder of routine)

43 0O0O0O0OOOO

MACROOOOODOOODOOOOOODOOOODOOODOOOUODOOOOOO
00000000 VAXREGSODOOOOOOODOOOOOOOODOO (VAXREGSO
OpenVMS Alpha 0000000 OCOO0O0O0O0)OOOOOOODOOOOOO00OO
OOoOooo/OPTIMIZEOOOOUOOOOUOOOOOODOOODOOODOOOO
ood

e ADDRESSES

gogoooooboobobodooooooooobooooooooooboobooboo
gobobooboobooobooboon

e REFERENCES

gobooboobooboobooobboboboobuooboobooboo
gobooboobooboobooooboboboboobuooboobooboo
goooboooboobobobooboobo

e PEEPHOLE

ggooooobobobbooooooooboboooooooooobooboo
goboboobooobooboobobbobooboonbg

e SCHEDULING

0000000 Alpha00000D00CO Itaniuvm OO OOO0OOOODOOCOOO
gobooboobooboobooobooboobuooboobooboo
gooooooo

e VAXREGS (Alpha OO 0ODO0O)

000000000000 RSO R2800000000000O00O0O0O0O0OO
goboobgooboobooboobbobbooobooboobooboo
VAXREGSOOOOOOOOOUOODO MACROOOOOUOODOOODOOOO
000000 VAXOOOOOOOO(@®oO R12)OO0000000000O00O0

goooooboooboobooo 4-9



4.3.1

00000 VAXOOODOO SCRATCHODODODODODODODODODOOD
googbooooboobgo

un

gobooobbooobboobobooobboooobooboonoDbo
/NOOPTIMIZEO D ODUODODODOOOODODODODODO 2.13.1
oooobooboboo

VAXREGSOOOOODOOO (OpenVMS Alpha [0 [0)

VAXREGSOOOOOOOOUOOOOODODOoOoOooooooouooooooooo
O0OCCOCOOOO0O0.CALL_ENTRYO .JSB_ENTRYO .JSB32 ENTRYO O OO OO
gooboobooooboobboobobooobooboobobooobooobOoo
OCO0vAXOUOODOOOOoOOOovAXOOoOoooooooooooooooooo
OO0000000OC00DOOo00DOOo00oO0oO0OooOoOvVAXOOooooooo
OCOROORIODOODODOOOOVAXOOOOOODOODODOOODOOOOOOOODO
gooobooobooobooboobooboobooboobooboobooo
O.SET REGISTERSOOOCO READOOO WRITTENCOOOODOOO

.SET REGISTERS READ=<R3,R4>, WRITTEN=R5
JSB DO _SOMETHING USEFUL

gooCoOoOoOoOoOoOoOOOO0RIOR400000 DO_SOMETHING_USEFUL OO
00000000000 ROODO0ODOODOODOODOO0ODOODOODOODODODOOD
OO0O00O000 DO_SOMETHING USEFULOinputC 000 READOOOODODO
O00OOoutputDOO0OscratchD O OO OO0OOOO0O0ODOODO WRITEODOOOOOO
ooooboooboobon

ud

oboooboboobooboobooboboobooboobooooon
0000000 VAXREGSOOOOOOOOOOOOoOoOoooooooo
oo

4.4

oougog

OpenVMS Alpha 000000000000 DOOOO0ODOOCOOOOOOODOOOOO
goooboooboooboobooboobooboobooboobobobooo
oooooobo20000ooboooooooboobooooooboobobobooonoo
OO0000CO00O0O ADDRESSESO0D0OCOO0ODOOOOOOOODOOOODOOO
oooobooobooobooboobooboobooboboboobobobooboooo
gooobooobooboobooboobooboobobobobbobobooo
gbooobooboobobboobooboobooooboon
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goooo
4.4

ooooogon
goooooon
ADDRESSESO 00000000 ODOODOOOOODODODOO0OODO0OD psectO

00000000000000000000000000$PSECT_BASEnO OO0
U0o00bo0obobboobOpsectd 00 000O0ODOOODOODO

0000 psectD 00000 OOODOODOOODOOOODODOOOOOODODOO
gobooboobooboobooboboboobobobobooobobobooooog
OO00OVAXMACROOOODOOODODOOODODODODOODODODOOOOODOO
O0000OO0000O0O0O00OO000 OpenVMS VAXOODOOOODOOOODOOO
gbooboboboobooboobooboo

441 0O0O0OO0OOOOOOOOOOOODODOOOOOOOOOn

gbooboobooboobooboobooboobooboboobobobobobo
ooooboobobooobooboobooboo

e JOUO0ODOODDOODOOODOODODOODLOODOO
e JOUO0ODLOODODOODOOODOODO
e JOUO0ODOOD0ODOODOODOODOODODDODO

OO0oO00oOo0o0oOoOooOoooo (CODEMAR)ODOOOODOOUODOOOOODODOO
000 (DATAMAR) DO OOOOO0OO0O0OO0OOOO

Module DATA.MAR:

.PSECT DATA NOEXE
BASE::
A:: .LONG
B:: .LONG
C:: .LONG
D:: .LONG
JEND

Module CODE.MAR:
.PSECT CODE NOWRT

=W o

E:: .CALL ENTRY
MOVL ARl
MOVL B,R2
MOVL C,R3
MOVL D,R4

RET
.END

O0000000DooO0oO0O CODEMAROODODOOOOOODOODOOOOOOOO
opogno

gogboobooogooobobooooobooo

goooooooooboono 4-11



goo
.ADDRESS A
.ADDRESS B
.ADDRESS C
.ADDRESS D

cooooooooooooooooo@uoooooooooOooOObObObObbonn
oono)

LDQ R28, 40(R27) ;Load address of A from linkage section

LDQ R26, 48(R27) ;Load address of B from linkage section

LDQ R25, 56(R27) ;Load address of C from linkage section
)

LDQ R24, 64(R27 ;Load address of D from linkage section
LDL R1, (R28) ;Load value of A
LDL R2, (R26) ;Load value of B
LDL R3, (R25) ;Load value of C
LDL R4, (R24) ;Load value of D

gbooobooboobooboobooboobooboobuoobooboon
gboooboobooboobooboobuoobuooboobooboobooon
gooobooobooobooboooboobooboobooboobobobooo
BASEOOOOOODOO AOBO CODOOODOODOODO

BASE+0
BASE+4
BASE+8
BASE+12

O M w =
n

000000000000 000D000 ADDRESSESO 00O O CODE.MAR OO
gooobooboobgoooobooboo

gboooboobobooboobooobo

.ADDRESS BASE ;Base of data psect

g0oo0o00ooO0ooO0obO0ob0ob00o0o0D @WoOoOob0obOooooobDOooooDoDbOoo
ooo)

LDQ R16, 40(R27) ;Load address of BASE from linkage section
LDL R1, (R16) ;Load value of A
LDL R2, 4(R16) ;Load value of B
LDL R3, 8(R16) ;Load value of C
LDL R4, 12(R16) ;Load value of D

gooobooboobuoobooboobooboobooooobooboobooboo
oooooobooboooooboob sbobooooobobooooobooboooo
gooobooobooboobooboobooboobobobooboboboboo
goooboooboooboobooobooboobooboobooboobooo
gbooobooooboobgooo
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oboooboooboooo
440000000

4411 OpenVMS 1640000000000 0OO0OOCOODOO
OpenVMS 16400000000 44100000000000000O0C0O0ODO
goboobdooboobgooboobuooboobooboobooobobobooo
goooboooooboog

add rl9 =D, rl
add r22 = C, rl
add r23 = B, rl
add r24 = A, rl
1d8 rl9 = [rl9]
1ds r24 = [r24]
1d8 122 = [r22]
1d8 r23 = [r23]
1d4 rd = [rl9]

1d4 r9 = [r24]

1d4 r3 = [r22]

1d4 r28 = [r23]
sxt4 rd = rd
sxt4 r9 = 19
sxtd r3 =13
sxt4 128 = r28

044100000000000000DO00DODODODODOOOOOOODODOO
oboobooboboooboobobobooooboobo

add r24 = BASE, rl
1d8 r24 = [r24]
mov r23 = 124

1d4 r9 = [r24]
adds rl8 = 12, r24
adds rl9 = 8, r24
adds 122 = 4, r24
adds 124 = 12, r24
1d4 rd = [r24], -4
sxt4 r9 =19

1d4 r3 = [r24], -4
sxt4 rd = rd

sxt4 r3 =13

1d4 r28 = [r24], -4
sxtd 128 = r28

gooboooooooog 4-13
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MACROD 64000000 DOOOO0OOOOOO0O

000000 MACROOODOODODODODOOODODODOOe4D00D0O0OD
gboooboobobobobooboobdg

gbooobooboboobgoobon

e J510,6400000000000000DOO

O
a

o o o o o o

520,64000000000

530,6400000000
540,64000000000000O0
550,000000000

560,Alpha00000C0O0O
570,0000D00D0O0O0OObDO0ODbDOOO

580,400 00 00DO0O0DODODODODODOODOODODOO
590,64 KBOUOOOOOOODOODOOO

5.1 4l 000000 OOOO0O0OOoou

MACROOOOUOODOOUO e O0DOOUOUODOOOUODOOOOODOOUOODDOOODO
oooooooo

640 000000000000 OpenVMS Alpha 000 OpenVMS 16400000
O000D0OO000DO0O0000 OpenVMS AlphaO 00 OpenVMS 16400000
gbooboobobooboobobboobooobooon

gobooboobooboobooboobooboobooboobooboobo
oooooobOobobo0oooobDte4boboobooboboboboooonog
ooooboooboobo

O 5-100 MACROOOOUOODOOOOe4ODODOOODODOODOODOOODODOOO
obooobooboobon

MACRODO 6400000000000 O0O0OOO 51



MACROO 64000000000 DOOCOOODOO

51640 000000000O0O0ODOOO

U5-1 640000000000 ODOODOOOO

gooo

go

$SETUP_CALL64
$PUSH_ARG64
$CALL64
$IS_32BITS

$IS_DESC64
QUAD=NO/YES
/ENABLE=QUADWORD
.CALL_ENTRY QUAD_

ARGS=TRUE | FALSE
.ENABLE QUADWORD
.DISABLE QUADWORD
EVAX_SEXTL
EVAX_CALLG_64

$RAB64 0 0 O $RAB64_STORE

gboobooooobooogoogon
gboboooooboobobobobooo
oboobooboooooobogooo

640000000 320000000000O00O00OO

slslsl=l=
0000 6400000000000000000
0000
64000000000000000000000
00000000000
640000000000000000000000C
QUADWORD 0 0 00
QUAD_ARGS=TRUE | FALSED 0 0000000
000000000000000 (0 530000)
640000000000000000000000
QUADWORD 00000

640000000 320000000000000
0000000000000000
0000000000000000 6400000
00000000000000000
640000000000000000000000
0ORMSO OO

52 64000000000

640000000000 DODOOOOODODOODOODObOOUODODObOOOD
goooboobobooboobooboboooboobo

521 [0O0O0OO0OOOOOO0OOOOOODOODOOOO

gooooboobobooboobobobboobo 200000000000

gd

052 J0O0O0O0O0O0O0ODOO0OOODOObDeeM4000DO0OOOD

gooooo

gboooooon

1.0000000000
2. 000000000000DO
3.00000000000

$SETUP_CALL64
$PUSH_ARG64
$CALL64

gogoobbbbuogogobobbbooooobobbooooooboboboogo
oo0o0oOo0oO0OobOo0og 20000 PUSHLOOOODOOOODOOOO

52 MACROUOU 640 00000000O0O0O0OOOO



MACROO 640000000000 000O00O
5264000000000
MOVL 8(AP), RS ; fetch a longword to be passed
$SETUP CALL64 3 ; Specify three arguments in call
$PUSH ARG64 8(R0) ; Push argument #3
SPUSH ARG64 RS ; Push argument #2
$PUSH ARG64 #8 ; Push argument #1
SCALL64 some_routine i Call the routine

$SETUP CALL64 0000064 000000000000 D0ODODOS$PUSH.
ARG64 0 $CALL64 000000000000 DOOOO OpenVMS Alpha 00 60
OpenVMS 16400 800000000000 ODOOCOODOOOJSBOOOODODO

gooo(@oOooo00obOoU0OoooUoboUooUOUoDooUooOo)ouDo

goooobooboboooboobobooboobobooboobbooboon

O0O$SETUP_CALL64 00000000000 DOOOOOOO 3OOOODOOOO
gooooo0oooo@UOoooobOooUbDoOoUobooobboogDboOooo
o00o0oooOoO0O0oooO0UobOOooOoUooooOOobDooooooJsBOoOonDooOoOd
ooooboooobooooog)

oo0oobo0obooboobuoobedbUO0o8sOObOoOobOoObOObDOOD
0000bOO000JSBOOOODO0O0ODOODOOOOODOODOOODOODOOOOODOO
000000000 @O EQOO)NO

$PUSH ARG64 0000000000000 00O0O00O0O0OOO0OOOOOOO
oo0ooooooboboboooooooooooboobo 2000o00ooboO0obDOoO
OO0 PUSHLOOOOOODOOOODO

$CALL64 000000000000 DOODOO0OOOOOOOOOOOOOOOQ
00JSBODODODOOODOODOODOO0O0ODOODO0OO0O0O0O0O0DOO00ODO0ODOO0O0OO00OOd
O0000OO00$SETUP_ CALL640 000000000000 0DDOOODOODOOO
000000000 0$CALL64 O $PUSH_ARG64 0 0 $SETUP_CALL64 000 O
ooooboobobobobooobg

$SETUP_CALL640 $PUSH_ARG640 D0 O$CALL640 00000000000
goooogooooog

e JO0OODOODDOODOODUOODOODDODODDOOODOODOODOO
gooopooobooob s21000000000b0O00DbDOO0bOoDbOObDOO
O00O0O0OO0O$PUSH ARGe4 0 0000000000 ODOODOOOOOOOOO
gobgooboobogoboboooboobooboobobooobooboooog
00 RHROIDODODODODODDOOODOODODOOODOO$PUSH ARG64 0
goboobooboboobbooboobooboboobooboobooooo
gooooo

e 0OJ0O0OO OpenVMS Alpha 00 60 OpenVMS 16400 800000 ODODO
JSBOOODOOOODOODOOOOO$SETUP_CALL64 0 $CALL64 0 000 SP
OAPOOO0ODODOOODOOO$PUSH ARG640 00O O$CALL640 00O OODO
000000o0ooo0oo0o0oDoOo0oDoOooooooooooooOoooo
goboooooooooooobooooooobboooooOoooboOooDo
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MACROO 64000000000 DOOCOOODOO
5264000000000

O0APOOOSPOOOOOOODOOOOOY$SETUP_CALL640 000000
goooboboonbdgd

e OpenVMS Alpha 000D 000: 00000 600000000$SETUP_
CALL6e40 000000 RIBSOODDOOOODOOOODOOOOODOOOODOOO
oooobobooboobooboobobooboboobuoobooboobooo
oooobobooboobooboooboboboboooboobooboobDoo
oooooooobobobooooovyoooooobobobooooooooo
o0000O0ooO0obOoboOoooOoboRrR28000000DO0DOO0ODOOOOOOO
OOROODOOVAXOOODOOOOOODODOODOO VAXOODDODOOOOODOOO
00000 R130 R140000 R1SO000000O0C0OO

® OpenVMS Alpha 00000 0: $SETUP_CALL64 0 $CALL64 000 R16 0
goooboobooboobooboobooboobboooboobooboo
00000000000 bO0bO0ODb0ODbO0ObD0ObDUODbDODODbDO R2100O R16
ooobooboboobobooboboobobobobuooobuooboeobnoO
00000000000 $PUSH ARG640 00O R210000000000O0O
O0O$PUSH ARG64 00000000 R210000000000DO$PUSH.
ARGe40 00000 DOOO0ODOOOO0OOOO0ODOOUODODOOOODOOOOOn
oooobobooboobooboooboboboboooboobooboobDoo
gbooobobooboobooboobooobobooobooboobooboo
OO0 R220 R280000000O0O0O0O

g

00 O $SETUP_CALL640 $PUSH_ARG640 0 0 O $CALL64 0O OO
0000000000000000000000000000$SETUP_
CALL64/$PUSH_ARG64/$CALL64 00 000000000000 O$PUSH_
ARGADO 00000 U0OOUOOOOSCALL4AD DO OODODODOOOOOO
ooooboobobooboobon

$SETUP_CALL640 $PUSH _ARG640 0 D O $CALL64 0 000 DO0D0OOOO E
ocooooooooon

522 [0O0O0OO0OOOOOO0OOOOUObDbDODOOO

0000000000000 0DO0O00DOoOO00DoO0oooOoooogn EVAX .
CALLG 640 000000DOODOO

1. J000o0ooooobooooobooon
2. 00b000O0ob0oooooobooooboboooooboooooDo

EVAX CALLG 64 (Rn), routine

EVAX CALLG 6400000000000 0OO00ODO0OOOOODOODODODOO
gboooboobooooboobooboon
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MACROO 6400000000

ooooooon
536400000000

5.3

400 0000OOO

.CALL_ENTRYOOOOOO QUAD_ ARGS=TRUEOOOO000O0O0O0O0O0OOO
000000000000 0000000000000000 QUAD_ARGSOOO
gbooboobobboobobooboobooboobooboobuoobo
gboobgooboobooboobobooboobbobooboobooobog
go0doooooo@ooooooooodoooOooooooooogoooag
go00b0o0o0OO0oO0obOoooOOobooboooOobooboobobooooooono)
gbobooboboooboobooobooboooboobooboobobooog
gooobooogon

O0000O0OO000OOO000DOoOO00ooooOoOoDoOoo MovQUOOO VAXOO
000000000000 00O00O0oo0on QUAD_ ARGSOOOOOOOOO
000000000000 QUAD ARGSOODODODOODOODODOODOOD
gobogbgooboobgoobooboboboooboobobooboobooobog
0000000000 EVAX 0000000 MOovVQUUOO vAXOODOOOODOO
ooooboooboobo

VAXOOOOOODODOOODOO QUAD_ARGSOOOOODOOO EVAX 00000
oooobooboobooboobobobobboooobDoobDooboobo
gooood

MOVQ  4(AP), 8(R2)

QUAD _ARGSOOOODOOOOMOVQUUO 1064000000 8R2DODOOO
0000000000000 QUAD ARGSOOOOOODOOOODOO MOVQDODO
01020000000000 8R2)0D00000000000000000O

QUAD_ARGSOO APO000OOCO0OCOOU0ODOOOODOOOUODOOOUODOOO
obooboobooboobooboboboboboboboboooboooboobg
00 QUAD ARGSOOD0O00ODODODO0O0ODODO0ODO0ODO0ODOO0ODOODO0O0OD
gooobooobooog

QUAD ARGSOOOUO0OOOOOODOOOOODOOOODOO

e APOO00IDDOUO0ODODOOOOOODDOOODOOODOODODOOOUODOOODO
0000000000000 0000000000000000 FIRST_ARGO
SECOND_ARGOUO0ODOOUOOOOODOOO0ODOOODOOOODOODbDOOO
goboobooboobooboobooboobboobooboobon
goboobooboobooboboobobooboobuoobooboooboboo
0000000000DO0000OD0O0 OpenVMS AlphaDODODOODOODO 6
0000000 0000000000 (OpenVMSI640 00000000000
0000000000 00D)ODoOO00O0DOOO QUAD ARGSOOOGODOOO
gooobooobooboobooboooboobon
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MACROD 640000000000 OOOOOO
536400000000

e JJ0DODODODODODD QUAD ARGSODOODODOOOODODOODO
gboogbgobobobobooboobooboboboobooboooboon

e JSBOOUODOOOODDOOUODO QUAD ARGSOODOOOODOOOODOOOOO
OO000o0o0oooOoOooooooJsBOOOOOO APOOOOOOODOO
000 CALLENTRYOOOOOOOODOOOOOODODOOOOOoOOooOoOO
HOME_ARGS [0 QUAD_ARGSOOODOOOOODOOO

e QUAD ARGSUOUOUOUOOO$ARGNO DD OODDOODDOOODOODOODO
goooOooO00ooOoO0(@UObDoOoU0OoOoOoOUbDOoOoUOoDOoUOUobDoog
Oo0doooooooooo)oooodooooooooooooooooog
oooobobooobooboobooboobooboooboboboboobOon
gboooboobobooboobgooooboobooboobooboobon

54 e640000000OODODOO

MACROOOOODOOODOOOOOOOOOODDOOOODODOODOOe4O00D00OO
ooooobooooboooboobboobobooboboobDbooobooobooo
EVAX I.DQDO 0000000000000 O0OooOoooooooooooooooo
oO0ooOMOVAXOOOOOOOOOOOOOOOOOOOOODOoOOoOoOoooo

640 000000000000 0OO0ODODOLOOOOODUOMOODODODO
gooobooobooobooboobooboobooboboboboboboboboo
goooooobobobooo

MOVL 4(R1), RO

MOVLOOOO R1O 32000000000000000DOO0O0O0ODO 640000
0000000O0bO0000DbO000RIODODOO0ODO04000000D00O00OO
gooobooog

gboooboobooobuoobooboobooboobobooobooboooboo
00000000000 vAXOOOOOoUoooooooouooooooooooo
0000000000 0DO0bO0O0D4+<1e33>0000000D00000O0O0O 320
goooobooooooobo4b000bb0ooboobboobobooboooo

goooboobooboobod

OO000O07000000 OpenVMS Alpha 0000000000 OOOOODO
/ENABLE=QUADWORD O OO (D OOOO0OOOOO.ENABLE QUADWORD
0 .DISABLE QUADWORD) D O 000 Odooooooooooodooooooaon
0000 OpenVMS Alpha Version 70000 OpenVMS I64 00000000 O0O
000000000000 00000000000 SXADDQU ADDQU O OO OO
O000000d0oooouooooooooooooon
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ooooobobbooo0ooooobobboooobboboouoog
/ENABLE=QUADWORD O OOOOOOOOOODOOODOOODOOOOOO
O000O0O0O0O0O0OOOOOO.ENABLE QUADWORD O .DISABLE QUADWORD
ob0ooboobooboboooboobo

/ENABLE=QUADWORD O OO OOOODOOOOOOOOODOOODOOODO

541 0O00O0OOODOOOOOOOODODOO

obooobobOo3a2000b00b0o0b0oobobooboobooboooobon
gooobooboobooboobooboobooboobooboobooboo
ooooooooboboboobooooooooboo s200b0ooooooboOooboon
gboobdooboobgooboobooboobooboboboobbobbobo
ooooboobo

/ENABLEOOOOOOODOOODOOODODDOOODOOODOOOOoOoOoooooon
goboobdooboobgooboobobobooboobooobooobooobooboo
goboobooboobgoobooboobooboobooboobobbobo
gobooboobooboobooboobooboobooboobobobooboo
oogd

OO0 Alpha 000000000 ODOODOOODOODO

MOVAL  (R1) [RO], R2

R100O 7FFFFFFFOO0OOO0OOOOROO10D0O00DOOOOOOOOO
MOVALO OO S4ADDLO0OOOCO0OOOOOODOOOODOOO 320000000
ooooboooobooboooooobOo32000000n

oo0O0O0O0O0O0ODOOODOODbD (4ADDQUOOOODOOOOODOODODOODDOO
gooooo

S4ADDL RO, R1, R2 => FFFFFFFF 80000003
S4ADDQ RO, R1, R2 => 00000000 80000003

oboobooboobooboobobbooboobooboobobobooboo
oooobooon

MOVAB  offset(R1), RO

OO0ODOoffset0000000D0OOO0OOOOOODOO0ODOOOOOOOOODOO
000000000000 000RIODODO0OOO0ODOO ADDLOODOOOODOO
OADDQLDOOODOCOOOO0 2000000000000 0O0OODOOObDO

Itanivm 000000000 S4ADDLODOCOOOOOOOOOOOOOOOOO
O0O0OshladdO00O sxt4 00000000000 OO0OOOOOODOOOO
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MACRO O 6

4 oooooooboooo
5500000

gpoono
gogno

55 UOUOoOooood

OO0000 EVAX SEXTL (DOOO0OOO0O0O0OO0OO)OODODOOUODOe40000O0OO
032000000000000000000D0bOO0ODODbOoOobOoobOo0obDoon
gboooboobooobooboobooboobooboboobooboboboobo
goooobooboo

EVAX SEXTLOO 640000000 3200000000000 320000000
OO0 @oooos3s100)oooddbo0de40D0000OOOOUODOOOOnO
goooo

0000ooO0o0o0oooooooo
evax sextl rl,r2

evax_sextl rl, (r2)
evax sextl (r2), (r3)[r4]

gbooobooboobobooboobooboooboobooboobooobon

O00S$IS 32BITSO00DO0O0 60000000 32000000000000
ooooooboooooboooooobOo Ecobobobooogoo

56 AlphalOO0OOOO
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MACROOOOOOOOO
.BRANCH_LIKELY

.BRANCH_LIKELY

gbooboobobooboobgoobobooboobooon

goooon

.BRANCH_LIKELY

gbooboboboobooboobooboo

gd

Alpha00O000OQCO0OOOOOODOOODOOOOOOCOOODOOODOOOO
00000 Alpha 0000000000000 DODOOOOOOOODOOOOODOO
gboobgbooobooboobobooboon

BRANCH LIKELY O OOOOUOOOOUOOOOOOOOOOOOODOOOODO
gboobgooboobooobooboboboooboobobooboobbobobobo
obooobobooonDg

Itaniom 000 0000000000000 O0OOO0OOOOOOOOOOOOOOO
gbooobooboobooboobobbooboobobboboboboboooo
gboobooboobgooboobooboobooboboobbobobobo
gooood

1. MOVL (RO),R1
.BRANCH_LIKELY
BNEQ 108

108
0000000 BNEQUOODOOO 1080 0000000000000 O0O0O

O0000O0BNEQ10$0 D DD UOD0OODODOOD BEQLUDOODODODOOODOO
BEQLOOOODOODODOOOOO 10$000000000000000
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.BRANCH_UNLIKELY

.BRANCH_UNLIKELY

gobooboobooboobooboobobooboobooboobooboon
gooobooboboboboobooboobobboobooobg

gouooon

.BRANCH_UNLIKELY

ooooboobobobooboooboon

HEN

00000000000 00000000000000D0O.BRANCH_LIKELY 00O
gbooobgoobooobobo

OpenVMS Alpha 00000 0O0O.BRANCH_UNLIKELYOOOOOOOOOOODO
goooboobooboobooboobooboobooboobooboon
000000000 BRANCH_ UNLIKELYOOOOOOOOOODOOOODOOOO
oooobo0obobbobooboooboobobobobooboobon

OpenVMS 16400000 0O0O.BRANCH UNLIKELYOOOOOOOOOOOO
0000000000000 Itanivm0O00O00OO0OO0ODOOCOOOOOOODOOO
gogno

BRANCH UNLIKELYOOOOOOOOOOOOOO0OO0O0O0O0O0O0O0O000O0

MOVL  #QUEUE,RO ;Get queue header
108: MOVL (RO), R0 ;Get entry from queue
BEQL 209 ;Forward branch assumed unlikely

;Process queue entry

TSTL (RO) ;More than one entry (known to be unlikely)
.BRANCH UNLIKELY
BNEQ 108 ;This branch made into forward

208: ;conditional branch

BRANCH UNLIKELY O OOOOOOOOOOOODOOOO Alpha00O0OO
0000001080 00000000000000000000O00OOOO
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.BRANCH_UNLIKELY

dodooooobooboboodooooooooboobboooooooooobo
gooboboooboobgooboooooboobooboobobobooboo

.CALL_ENTRY

gboooboobooobooboooboobuooboobooboobooobooon
OO0000OO0bO0000o0OOobD0obOo0o0oOooOooDoOgngscratchd OO outputd OO
O0o0COCOOO0OO0O0O0O00oOooo@®ODRIOODO)H)OOOOO6OOODODOOO
ooooboooonog

gooooo

.CALL_ENTRY [max_args=number] [,home_args=TRUE | FALSE]
[,quad_args=TRUE | FALSE] [,input] [,output] [,scratch]
[,preserve] [,label]

goooo

max_args=number

0000000000000 000000o0o0ooooooooooooooooon
goooooooooonoooooooboooooooooooooooooa
00000000 00o0ooooooo00000oooooooooooOooooo
OOmax args0 00000000 OCOO0ODOOOODOCOOOODOOOODOOO
gobobbbdooddtdmax_argsl 000 0doooooooooooooon
ooooooo

0000000000 00b00Omax_argst 140000.CALL_ENTRYOODODO
UboobooboboobuoobdiOmax argstU 0000000 O0DOO0ODOODO

home_args=TRUE | FALSE
gooooobooooooobooooboooooooonoooooobooooon
O00000000OChome_args0 0000000000000 OOOOOODOOO
000000 000000000o000o0o00o0ooooo0ooOon (024100
o0)ooooood

quad_args=TRUE | FALSE
0000000000000 000000UOooDoooDoooooooooooOOn
ooooooooo

input=<>
goo0oooOoO00opooOoUoOoDOboOoU0OoooOoOoooOooOoooDoon
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.CALL_ENTRY

goooboooboooboobooboobooboobooboobooboboo
gooobooboooboobooboobuooboobooboobooboon
gooobooboobooboobooboobooboobooboobooo
gooobooobooobooz200b0b0o0ob0o0ob0oob0oobooboobooon
goooo

e J0D00OO0OODO VAXREGS (OpenVMS Alpha 0 0)0O0O00O0O0OOODOCO
0000000000 OVAXMACROOOOOOODODODOODOOODOOOOO
OvVAXOOOODoOoOooDooooooooooooooooooooood
guo

e Alpha OO0 Itanium 0000000000 (R1300)0000000000O
gpogno

oo0o0ooOoboobo0oooobOobOoooooobooooboginputiObDOOO
ooooboooboooboooboooboooboobooboooboooboobooon
oooobogon

gooobooobooboobo0obooboobooboobooboobooo
OO00D00 VAXREGSOOUOUOOOOODOOODOOOODO AlphalOOO0OOO
gbooobooboboboboobooobooboobobooboobo

output=<>

0000000000000 ooooooooooooooooooooDOooDOon
000000DO000ooooooooo0oooooooooDooooooooog
00o00ooooooooooooooooooooooog

goooboooboobooboobooboobooboobooboobooo
oooobobooboboobooobooobbo0obo0oboobooobDooboooboooo
goooboobooboobooboobooboobooboobooobooon
ooooooooboooobo20b0bo0ooooooboooooooobooo
ooogoogn

e JO0D00O0OOO VAXREGS (OpenVMS Alpha 0 ) O OO0OO0OOOOOOOOO
0000000000 VAXMACROOUOOOOOODODOUOODOOODOOOO
vAXOOOOOOoOooDoooooooooooooooooooooooooo

e Alpha 000 Itanium 0000000000 R1300)HOIOOOO0O0O0O0OOO
oogno

ggogobbobbbdooooobbbbbduodubbloutput ooy
goooboobooboobooboobooboobooboobooboon
goooobooboo

scratch=<>

0000000000000 000000b000bO000000D0o0DbOo0oDOooOO
dooddoo0odooooooooooooboooooooooooooooooo
do0ddoo0odoodoodoooooooooooooooDooooDoDOoooooon
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.CALL_ENTRY

gogobobobbooooobobobboooooooboooooobbobbouuoo
gbooboobobboboobuooboobon

0000000000000 00OOC0O0DOOO0OO0DOOd OpenVMS AlphaO0 00O
oo0ob0o0o0RBOOODOOOOODOOUOOUODOOOOOODODOOOOD
00000000000 000000000000D000000 OpenVMS Alpha O
000000 RISORISO000000000000000O00D0O0DOO0DOODOOO
gboooboobobboboobuooboobon

OO000bOo0o0oobodbOscratchU D000 ODOO0OOODOODOOOOODOODO
gboobgooboobooboobobbooboobooboobobboobo
0000000000000 0D00D00DO00DO00DbO0DbOO0DbOOOOscratcho0g0O
OO000O0oO0b0OoOo0oOOo00DOoOUOobO00oDoOOOoOoOO0DOOnO VAXREGS
(OpenVMS Alpha 0 0)00000OO0O0OOOCOODOOCOODOCOOODO R20O R12
goooobogoooba

OpenVMS 164 000 000OCO0O0OOOO0OOOOOOOOODOOOODOOOODO
oooobon

preserve=<>
gobooboobooboobuoobuooboobooboboobbooboooboo
oboooboboobobob0buoes4b00bO0o0ob0o0obobobobooboobooon
goooboobooooboobon

gooobooboobooboobobbooboobooboobboooboooboo
oooooooooobooboboboooooooooROORIODODODOO
goboobooboobgooboobobbooboobobboobboobooonoog
gbooobooboobooboobooboobooboobooboobooo
OO RleOOO0OOO0ODOOOODO

00000000000 0outputD OO0 0O0OD0OOOOscratchDOOOOODOO0ODOO
O0O0OOOpreserve0 00000000 OoutputD D O0O0OOOO0O0OOscratch
000000000000 DOO0o00ObOOo0bOO0o0ooOoOooDDOoOooDoOooooaon
o0

$AMAC-W-REGDECCON, register declaration conflict in routine A

label=name

VAX MACROO .ENTRYO OUOOODOOUOOOOOODOOOOODOOOOOOOO
00000000000 0000 OpenVMS VAX O OpenVMS Alpha O OpenVMS
640000000000 OpenVMSVAXOOODOODO.MASKOOOOOOOO
0000000000000 00 OpenVMS AlphaO O 0O OpenVMS 1640000
O00O0OOO0.CALLENTRYOOOOOOOOOOOOOOOOOOoooooo
O0lbel0 00 000000000000 VAXOOOOODOOOODO.ENTRYDO O
00o00oooOo (0 1730000)00000 vVAXOODOOoDOooDooooooo
00000000000.CALLLENTRYOOOOOOOOIabelDO DD OODOOO
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.CALL_ENTRY

000000000000 DO0ODO0O.ENTRYO.CALL ENTRYOODOODOODOODOO
ooodbOdlebellDO00O0ODOOOOOOODOOOOODOOO

.CALL_LINKAGE (OpenVMS164 0 0)

goboobobooboobobooboboobbobobobbooobobboboobobon
0000000000 O0O0OO0 CALLSO CALLGO JSBO BSBBO BSBwWO O
oobooboooboooboobooobooboobooboobooboobooo
gooobooboboboboooboooboobo

gooooo

.CALL_LINKAGE routine_name [,linkage_name] [,input] [,output] [,scratch]
[,preserve]

goooo

routine_name
0000000000000 0O0o0OoOooOooo

linkage_name =
DEFINE LINKAGEOOOQOOOOOOOODOOOOODOQOdlinkage_name 0O
0000000000 Inputd outputd scratchO preserve0 D OO0 O O0O0OO

input=<>
routine_nameJ 00000000000 O0DOOOOOOODOOOOOODOOOOO
0ooodoooooooooooon

inputD D 0000000000000 Olinkage nameD O0O00OOD0O0OO

output=<>

routine_namel 0000000000000 DO0ODOO0ODOOODOODOOODOOOO
00000 o00o0oobO0o0ooO0o0obO0o0ob0oobOoobOooboobOooobooo
oooooooooooag

outputD OO 0D O0D0OODOOODOODOODOOOlinkage_nameJ OO0 OO0ODO0O

scratch=<>
0000000000000 0000o0oOooooooOoooo

scratchO 000000000000 0OODOOlinkage_namedO00OOOOOOO
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4

00
.CALL_LINKAGE (OpenVMS 164 O O

)
preserve=<>
routine_name0 0 000000000 DOOOO0ODOODOOOOODOODOOOOODOO

gogobooboboooooboboboodooooooobobooooooonboboboooo
gboobobobobooboobobooboooboon

preserve0 000 0D0OO0O0OOO0OOOOOOIlnkage_named 00000000

'DEFINE_LINKAGE (OpenVMS 164 0 0 )

O0O0.CALL_ LINKAGEOOOOOO.USE_LINKAGEOOOOOOODOOOOO
gboobooboobon

goooon

.DEFINE_LINKAGE linkage_name [,input] [,output] [,scratch] [,preserve]

goobooo

linkage_name
Oooopooooooooooo

input=<>
goooooooooOo0oOooOooOooOooO0O0obOoOo0obOooOoboooUoboooo
godopoooOo0oooooOoooogoooogooo

output=<>

000000000000 00O0000000D00DO00000D0DOD0bO0O0DO00Od
0000000000 0oooOo0oooDooDoooo0ooDooooooonooono
00o0ooo0ooooooooooon

scratch=<>
0000000000000 000ooo0o00oooOooOooooOoOoooooooOooa
000000 O000o0oooooooooooon

preserve=<>
doooooooooooooooooooooooooboooooooooooa
o000 ooooooooooooooooooa
0do0ooooooooooooooooooooooooooooooooooa
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.DEFINE_PAL (OpenVMS Alpha [ )

'DEFINE_PAL (OpenVMS Alpha 0 00 )

OO0 MACROOOUODOUODOODOOCUODODOUOODOOO PALecodeOODOODDO
go

gouooon

.DEFINE_PAL name, pal_opcode, [,operand_descriptor_list]

goooo

name
PAlcode OO OOOO0OOOOOOOOOODOOOODOOOODOOEVAX OOOO
00 (EVAX_MTPR_USP O 0)O

pal_opcode
PAlcode OO OOOO0OOOO0OODOOOODDO PALcodeDOOOOOOOOOOO
00000 Alpha Architecture Reference Manual 0 000000000

oo0ooool1ls0ooX)Oooooooooooooooooooooooog
goo0oodobooboobobooobooboboboobooo

operand_descriptor_list
00o0dooodooooooooooooooooooonoooooooooog
do0o0e000D0D0OD0OODOODOODOODOODOODOODOODOOOO
0000000000 ooO0o00oooooooo0ooO0ooo0oooDO0oo0nD B-100O
00o00dooooooooooooon

0B-1 OD0O0OODOODO

gooo
goooooooo
oood

oono ooo oooood oo
oooo AB AW AL AQ
gooooo RB RW RL RQ
oo MB MW ML MQ
gooogo WB WW WL wQ
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.DEFINE_PAL (OpenVMS Alpha [ )

0o
0000000000000 000 Alpha PALcode 00 0OO0O0OO0OOO0ODOOOO
00000000 00oooO0o0o0 coooooooooooooooooooon
000000000 Alpha PALecode 0000000000 OOOOOO.DEFINE_
PALODOOOOOOODODOOOOOOOODODOOOOODODOOOO
U
1. .DEFINE PAL MTPR USP, <“X23>, RQ
oo
000000 —000000o0MTPROOOOO PALOOODOOCOODOO
ooooo
goooooooobooboouoodobooooooooooon
goooon
.DISABLE argument-list
HREREREEN

argument-list
0000000000000 00 10000000000

goooad go

DEBUG goobooobbooobboobobooobbooobbooo
gboobooooooonog

FLAGGING gboobooooobooboboboboooo

GLOBAL gobodoboooboobbooboobobooboobboo

gooocoo B-11
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.DISABLE

goood og

OVERFLOW DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
0000000000 : ADDxO ADWCO INCxd ADAWI, SUBx[O
SBWCO DECxO MNEGxUO MULxO CVIxy xOyO O OO oooQ:
CVTLB), AOBxxD ACBLO SOBxx

QUADWORD goobobooooboobooooboobobobooboobooo
SUPPRESSION gboboboooboooooooboobobobobooboooo
TRACEBACK gbobobooboooooboobobobo

.ENABLE

gooobooboobooboboobooboobobbooo

guoooon

.ENABLE argument-list

gobooo

argument-list
oO000Oo0oO00bOOooOoUoooO100oo0ooooDood

ooooo oad

DEBUG! go0ooOo0oo0ooooooooooooooooooooooon
goooooooooo

FLAGGING gooo0ooOoooooooooooooo

GLOBAL go0o0o0oo0ooOoooooooooooooooo

OVERFLOW go0oo0o0oO0o0oOo0ooo0oo0oooooboooooooooboooo
00000000 DOO: ADDxdd ADWCO INCxOO ADAWIO SUBxO
SBWCO DECxO MNEGxO MULxO CVIxy xOyO OO OoOooOgdO:
CVTLB)O AOBxxO ACBLO SOBxx

QUADWORD gOooO0o0Oo0ooOooOooooo0oooboooooooo

SUPPRESSION OOo00oO0o0O0O0O00o00b000o00oO00o00ob0o0oo0o0ooooo

TRACEBACK? goooboooooooooooood

loooooooooO/MEBUGOOO/ENABLE=DEBUG 00 0000000000000O000O0O0
000000000 0/DEBUG 00O/ENABLE=TRACEBACK 00 00000000000000O0O0
oo

B-12 J0O0OOOO



MACROOOOOOOOO
.EXCEPTION_ENTRY (OpenVMS Alpha [ )

EXCEPTION_ENTRY (OpenVMS Alpha 00 0 )

gbogobooboboobdoobgoooboboobooboobonooo

goooon

.EXCEPTION_ENTRY [preserve] [,stack_base]

gooon

preserve=<>
gboobooboobooboobooboobooboboobbooboooboo
oboooboooobobboobooboobbobobuoobooboOonbDbe4n
ogoooboobobooobooboboboobooobooboobooboboon

EXCEPTION _ENTRYO O OOOODOOODOOOOOOOODO R20 R70 PC
OO0 pSLOOOOCOOOOOOOOOOOOOODOOOODOOREICOODOO
gbooooboobboobooobooboobboobooobooboboon

00000O000OOo00Oo0U0oOoOd0ooooooooooOoO CALLOoOooo

JSBOOUODODOODODOOODODOODOO0O0ODOODOOODOOoDOOoboooDd

stack_base
0000oooooooDoooooo@Sp)0oo0ooooooooooooooog
0000000000000 00000D000D000Db0D0 R20O0 R70 PCO PSLO
0000000000000 0 VAXOOOOO PSLOOOOO AlphaO OO0 0O
0000dooooo @S ooddoddstack baseD D0 ODOO0DO0OOOOOOO
0000000000 0dodooooDOooDoooDooooooDoooOoooOon

SYS$LIBRARY:LIB.MLB U 00 0 O $INTSTKDEF O 00 00O R20 R70 PCO
PSLOOOOODOOOOODOODOOOOUOOODODOOODOODOODOOOODOOD
gbooobgoobooobob

e INTSTK$Q R2
e INTSTK$Q R3
e INTSTK$Q R4
e INTSTK$Q R5
e INTSTK$Q_R6
e INTSTK$Q R7
e INTSTK$Q_PC

ooooog B-13
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.EXCEPTION_ENTRY (OpenVMS Alpha [ )

o INTSTK$Q PS

OO0OCOOOCOOOOOODODODODOODOOstack base00O0O0O0O0O0O0O0O0O0O0OO
OO00O0OOstack base0OO0OO0D0OOOOO0ODOOOOOOOOODOOOODODOOO
gooobooboobooboobooboobooboobooboobooo
OO0o0ooOopPSLO0ODOOCO0ODOOO0ODOOOOOOOOOOODOOOODOOOO
ooooboobon

HEN

EXCEPTION_ENTRYO OO ODOOOOODOODOODOOOOOODOODOODOO
oboooooooboboooRrR3Obooooboboooooooooboboon
oo0o0obO0obo0o0ooOOobOoO00REIOODODOOOOODOOOODO

EXCEPTION _ENTRYO OO OUOOOOOOOOOOOOOOOOOODOOOOO
ooooboooboboboboo

e JOODOODODOO

e JOODOODODOO

e JOODOOODOODODOODOODOOD

gogno
goooboooboboobgoobgooo

gooobgoobon

.GLOBAL_LABEL

gobooboobooobooboobooboobooboobuoobooboon
googog

gouooon

Label: .GLOBAL_LABEL

ooooboobobobooboooboon
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.GLOBAL_LABEL

gd

.GLOBAL_LABELOOOOUOODOOOOOOOOODOOOODOOOODOOOOOO
0000000000000 O00D0.GLOBAL_LABELOOOOOOOOOOODO
oooooodooooooD&<»000)Do00oo00oDooooooooogg
ogooobooboboooboobuoobobbooboooboobooboboobooo

000000000000 00000DO000O00000D00(@OUO0OD0O0 PUSHAL O
gooopooo)hooooooOoOoboOoooUooooUoooDoOooooboOooboo
gbooboboboboooboobobobooboooboobooboon

.GLOBAL_LABELOOOQOOOOOOOODOOOOOOOOODOOOOO CALLO
00JSBOOOOO0ODOOO0ODOO0OODOOO0OOOOOOoDOoOOoOoOooDoDoog
gbooboobobboboobuooboobon

.GLOBAL_LABELOOODOO0O0OO0O0OUOOODOO$UNWIND (Unwind Call Stack) O
gooobooboobddbnewpcd DO ODOODOOODOODOODOODO
goooboobobobobooobooboobobobooboo

gboobooboobooboobooboobooboboboboboboboooboo
gooobooboobooboobooboobooboobooboobooo
goboobooboobooboobooboobooboboobbobooobo
pCOOOCO0OOCOO0ODOOO0ODOCOOUODOOUODOOUODOUOODOOODO
00000O00OQO000ooO00oDoO00DooO00ooOooooOooooOon (VAX
000000ooooOoO)0b000ooO0oDO0obO0o0O0o00o0oDooOooDOoDOOoobOOon
g

SUNWINDO OO PCOOD0O0DO0O0DDOODOOOOOODDOODOOOOOOOODODOD
goboobooboobuooboobooboobooboboobbooboooboo
oooobooboboooboobon

JSB_ENTRY

JSBOOODOODOOOO0DOOO0O0ooOooooogooooogoooooooog
O0O000O0O00oDbo0o0obooO0o0oboOOscratchdDO0outputd 00O OOO0ODOOO
ooooooooo@®oODRIOOO)OOOODOODOODODOODODOODDDODO
O000JSB32_ ENTRYOOODOOOOOOO

goboooo

JSB_ENTRY [input] [,output] [,scratch] [,preserve]
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JSB_ENTRY

gooog

input=<>
0000000000000 ooo0o00oDoooooooooooo

goooboooboooboobooboobooboobooboobooboboo
goooboobooboobooboobooboobooboobooboon
goooboooboobooboobooboobooboobooboobooo
goooboooboooboo200b0b00ob0o0ob0oob0ooboobOooboooD
gooogo

e 10D00OO0OODO VAXREGS (OpenVMS Alpha 0 0)0O0O0O0OOOODOCO
0000000000 OVAXMACROOOOOOOODODOODOOODOOOOO
OvAXODOODOOOOooOOooOooOooOooOoooooooooooooooo
oo

e Alpha OO0 Itanium 0000000000 (R1300)0000000000O
gogo

oo00o0ooOobo0obO0o0ooOobobooooboOobDooooboginputiObDOOO
oooobooobooobooobooobooobooboobooobooboobooon
googoogn

gooobooboobgoobooboobooboobooboobooboobo
00000 VAXREGSOOUOUOOOUOODOOUODOOOODO AlphalOOOOOO
gooobooboobobooboooboobooboboooboobo

output=<>
000000000o0oo0oooooooooooooooooooooDOooDOon
000000oO0000ooooooo0oooooooooDooooooooog
o0oodooooooooooooooooooooooog

ooooboooboooboobo0obo0oboobooboobooboobooboo
goooboooboooboooboooboobooboobooboobOoobooo
gooobooboobooboobooboobooboobooboobooon
ooooooooboooobo 20b0b0ooooboobobooooooboobDoo
oooobogon

e JOODODODODOD VAXREGS (OpenVMS Alpha 00) 000000000000
OO000O0OO0O00O0OO0OVAXMACROOOOOOODODOUOODOOODOOOO
OvAXOOOODooooooooooooooooooooooooood
oo

e AlphaOO0O Itanium 0000000000 (R130O0)DOOODOODOODOODO
gogno
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JSB_ENTRY

ggoboboboboodoooobobbbbdoooubbbbloutput0ogg
gbooobooboobgooboobuoobooboobooboboooboboboobo
gooooooo

scratch=<>
0o0o0o0oooooobooooboooboooooboobooooooboooOooo
0oddoOdoodoodobdoooob0obooDoooooDbOoooOooo
doddoddodoooooooooobDoobooDooooooDOoooOooo
0000000000 b000000D00b00bO0oo0DO0ooDoOooDoDOoooDOooo
0o0do0oOoooooDooooooooooooon

OpenVMS Alpha 000 0000D0OOCOO RI3OO00O0OOOCOO0OOOOOODOOO
gboobdooboobgoobooboboboooboobooboobobboobo
00 OpenVMS Alpha 0000000 R130 R15000000000000000O
gooobooboboooboobuoboboboobooboobooobooo

00000000 0D00O0O0scratch000000DO0O0ODOODOODOOODOODODOO
goboobooboobgooboobobboobooboobooobobbooboo
O000000o0ooooooooobDoboobOobOobOobOobOgscratchogO
0000000000000 0D0O0O000O00D0O00Oo0o0oDoOn VAXREGS
(OpenVMS Alpha 00O OO0DOO0OOOOODOODOODOODODOODO R20O R12
goooogooog

OpenVMS I64 000 000CO0OOOOOOOOOOOOOODOOOODOOOO
gpoooogo

preserve=<>
doooooooooooooooooooooooobooooooooooa
Od0d0o0O0oOooObOO0O000ooe400d0O0D0OODODOO0O0O0OO0OOOoOoDOoOOODOOO
odoooobooooooooooooa

gboobooboobooboobobbooboobooboobobobobooboo
0000000000000 0DO000000O0U0ODO0OOROODRIODODODOO
gboobdooobooobgooboobobobooboobobooboobooog
gbooboobobbooboobuoobooobobobooboobooobooon

O000D000000OOoutputd D OO000OO0OODOscratchDOOOOOODOODOO
OO0O0OO0OOpreserve0 00000000 OoutputD0 000 ODOODOOODO scratchO
0000000000000 0DO0O00DO0ooOooO0oOD0ooOobOOooOobDOooDOoDn
oo

$AMAC-W-REGDECCON, register declaration conflict in routine A

g

OpenVMS Alpha0 OO JSB_ENTRYOOOOOOOOOOOOOOOOO
000 MACROOOOOOOOODOODODODOODODOODOOODOOOO
gooooon
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MACROOODOOOOOO
JSB_ENTRY

oo0ooobbooobooboboooboobobooobooobooon

OO0 SHOW CALLSO O 000 SHOW STACKOOOOOOOOoooooo
gbooobboobooboobooboboboboobooboobooon
gboobobooobooboobooboobbobobooboobooon
(JsBOOoOoOoO)oooooooOoodJdsBOoOoooOoOoooOoOooDoOoOoo
oooobooboboooboobobooo

JSB32_ENTRY

JSBOOOOO0OOOOOO0OOODOOODODOo0DOOooooooooooooo
PRESERVEO OODOOO0ODOOOOOOOOVAXOOOOOO (R20 R12)00ODO
gobobooboooboobooboobooboobooboobooboon
obooobooo0ooooOooooooDobOobo0oboobobOouoboboOo 20D00DO
OO00OOO0OOJSBLENTRYOODOODOOOOOO

ud

JSB32_ENTRYO OO OODOOOODOOOOOOOOOOOOODOOOOO
o0o00obO0oboboooooOoboobOo200b0oooooooooon
O.JSB32_ENTRYOOOUOUOOOOUOOOOOODOOOUODOOOUODOODOO
oooobobooooobobooooooboboboooobuobooe4n0O
ooooboobobobooog

JSB32_ENTRYO O ASTOODOUODOODOODOODOODODOODOOODOODOO
oboobobooobooobooo

guoooon

JSB32_ENTRY [input] [,output] [,scratch] [,preserve]

gooogo
input=<>

gooobooboboboboobooboobobobobooobg

JSB32 ENTRYOOUOOOOODOOOOOOOODOOOODOOOOOOOOOOO
ooooboon

output=<>
doooooooobobobobobbbobbtboobddddoooooooooo
gd
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MACROOOOOOOOO
JSB32_ENTRY

JSB32 ENTRYOOOODOODOODODODODOODOODODOODODODOOODOOD
goooooon

scratch=<>
000d000d0o0ooD0oD0o0DO0oDooo0bOooDOoooDOoooDOoooOooo
0oodo0oooooooooboooboobooboooboooooboooooo
0do0d0b0OdobDdoodoododoooooDooDoooooooooDoOooo

scratchO0 0000000000 0OCO0O0ODOCO0OO0OOO0DOCOO OpenVMS Alpha
o00O0ob0oo0o0o0bOOoRBOODOOODOOOOODOODOOOOODODOOOOD
00000000000 000000000000000000000 AlphaDOO
OO00O0RIIBORISO00000000000O0OO0OOOOOOOOODOOOOO
goooboobobooboobgoobon

OO000DbO00000O0OD0OscratchD O 000 ODOOO0OOODOODOOOOODODO
gbooboobooboobooboboboobooboobooboboboboo
0000000000000 0D000D00OD0ODO0ODbO0ODOOscratchd0Od0O0O
gooobobobobooboobooboobooboobooobg

OpenVMS I64 000 000CO0OOOOO0OOOOOOOOODOOOODOOODO
gpoooogo

R20 R120O0000000000O00O0OODOODOOOOODOODOOSscratchDO0O0O
oboooboobobooonbg

preserve=<>
gboobgoobooboobooboooboobooboboobbooboooboo
obooobooobobobboe4b00b0O0b0O0obbOobDbOoOobOo0obDOoOon
oboooboobobooobooboo

gogobbbbooogooboobbboooooooboooooobboboboogo
OO0O00D0O0O0OO0JSB32 ENTRYOODOOOOOOOOOODOOOOO

O000D0D00000ODoutputd DOO000OO0ODOscratchDOOOOOODOODOO
OO0O0OOO0OOpreservel 00000000 OoutputD OO0 ODOODO OO DO scratchO
o000000O0o0O0oOo0oOoU0oOoUoOoU0oOoUoOoobOOoboUoboobooboobooooo
00

$AMAC-W-REGDECCON, register declaration conflict in routine A

0O

JSB32_ ENTRYOOODOO JSBOOOOOODOOOOOODOOODO 100000
gooobooboobooboobobobooboobooboobobobooo
OOo0O0o0ooOoO00ooOOo0o0U0DoOoOoOoDooOoOoboOovVAXMACRODOOODOOO

ooooog B-19



MACROOODOOOOOO

JSB32_ENTRY

0000000000000 0000JSB32 ENTRYOODOOODODODODOO
000000000000 VAXOOOO (R20R12)0000000000000O0
0000000 320000000000000000.JSB32 ENTRYOOOOODO
OO0JSBODOOO0OOOOO0OOOO0ODOOOOODOOO0OooOoDOooooogg
gooobooobobobooo

oooboobooboobooboboobobobooboos4boobboobOon
0000000000000 O000O00O00bOOoO0O0n.JSB32 ENTRY OO

0000000000000 00O0O00O0oOOoOoO.JSB_ENTRY (0D0O0O.CALL_
ENTRY) OODOUODOOOOODOO 400000000 0ODOODOOODOODOODOO

LINKAG

E_PSECT (OpenVMS Alpha [ 1)

O000b000bOob0b0OpsectD 00O 0OOoOo0onooobDonOO

gooooo

.LINKAGE_PSECT program-section-name

goooo

program_section_name
JodooooOoO0000oooobOo00oOo s10o0ooooo00ooo oo

000 @UooOooGoooooooo

ud

LINKAGE PSECTOO0OQOUO0ODOOOOOOODOCOOODO psect0OO0DOOOO
gooobooobooobooboobooboobooboobooboobooo
go0oo00oobO0ooOooD(@ 3.100000)0b000ODO0ODODOODODODODO
gbooobooboobgoobooboobuoobooboobooboooboobo
Uo0o0o0obOo0obOo0obooboobddppsect 000000 DOD0OOODODOO
O000bOo0obdbOppsectDOD00O0OD0O0ODOOOOODOOOODOODOODOO

LINKAGE PSECTOO0OO0OU0O0OO0ODOOOOOOOOODOOOOODOOOO
oooboobobooobooboboobOoobobo0obooobooboboooboo
gboooboobooboobooboobooboobooboooboobooboobo
gobooboobbooboobbooboobobooboobbooboon
O.LINKAGE_PSECTO O O0DOOOOODODOOOODODO
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MACROOOOOOOOO
LINKAGE_PSECT (OpenVMS Alpha [ ()

gogobobobbooooobobobbooooooboboooooooboboooo
gboobooboboobooboobobooboobooon

LINKAGE PSECTUUO00ODO00DO0OO00OOOODD psect $SLINKAGE O 0O
psect 0000000 COODODOODO psectd NOEXENOWRTO OO OOOOOO
O0O00b000bdOppsectDO00OOO0OODOOODOOODOODO

000000000000 ppsect0000O0DODOOOO.LINKAGE_PSECTO psect
O000000.PSECTOOODODOOOO

[
1. .LINKAGE PSECT LINK 001
.PSECT LINK 000
LS START:
.PSECT LINK 002
LS END:
0000000000000 00000 LS_STARTO LS ENDOOOOODOO
00000000 ooOoooooobOOooooo @WINKOOYDOOODODOoo
ooopooooooood
0000000000000 VAXMACRODOODOOOO vVAXOOOOOOOOO
000000000000 0O0D0O OpenVMS Alpha OO0 OpenVMS 1640000
O000Dooo0ooooooooooooon
gogooo
.[INO]JPRESERVE argument-list
goooo

argument-list
O0000000o0ooDo0o0ooooD 1000000000

ooooog B-21
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.PRESERVE

goood ug

gooon oo

GRANULARITY vAXOOoOOoooooooooooooo
RESERVE=GRANULARITYO O OODOOOOOOO
goooooooooooooooooooooog
000000 vVAXOODOOOoOoooooooooo
Alpha O Load-locked O 0 0 Store-conditional O 0 O 0O O
00 Itanium 0O compare-exchange (cmpxchg) O O O

ATOMICITY goooooooooooon

O .PRESERVE=ATOMICITYO O OO ODOOGOOOOO
00000000000 vAXOOOoOOoooooooooooo
0 Alpha O Load-locked O 00 0 Store-conditional O 00 O 0O O
a 0
g

O Itanium O compare-exchange (cmpxchg) 0 00O

HEN

PRESERVEOOOO.NOPRESERVEO OO OOOOOODOOOOOOODOO
OO00D0O00O0D0OO0OOO0OVAXMACROOOOOODO VAXOOOOOOOOOOOO
00 2110000)0000000000O0 Alpha00O000OCOO0ODOOOOO
oogd

PRESERVE 0O 00 0 .NOPRESERVE [0 0 GRANULARITYO ATOMICITYO O OO OO
gooobooboooboobooboobuoobooboobooboooboon
OO000000DOC00DOOo00DOoO00oOooOovAXOODooooooooo
ooooboobooboboboobooobooboobo

O0OOCOCOOOOOOO/PRESERVE O/NOPRESERVED OO DO OO MACROOO
goobobooobooobooobooobooboobooboobooboobooo
gooobooboobuooboobooboobooboobooboobooo
goooboobooboboboboobooobooboobobooon

PRESERVE ATOMICITYOOOOOOOOOOODOOOOODOOOOODOOOOOO
ooooboobobboobooobuooboboooboobo

PRESERVEO 00000000 ODOOOO/RETRY_ COUNTODODODOOOOOO
goooboobooboobooboobuooboobooboobooboon
gboooboobooboobod

o

.PRESERVE ATOMICITYOOOODOOUOUOOOOUOODOOOOOOOOO
gbooooooboobobooooooooboobobooooobooo 211500
oooobooobo
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MACROOOOOOOOO
.PRESERVE

00 0.PRESERVE GRANULARITYDO ODOODOOODODODOODOODOOODOO
gobooboobooboooboboboboobooboobooooon
gooobooobooboboooboobo

1. INCW 1(RO)

O00000.PRESERVE GRANULARITYO OO DOOOOOOOOOODO
gooooobooobbboooooooooooobboooooo

O 0.PRESERVE ATOMICITYOOOUOOOUODOOODOOODOOODOOOD
gobooboobobobobooboobooboboobooboobooooo
gobooboooooobooboon

SET_REGISTERS

gogobbobbooooobobobbtbooooooboobooooooobobobogo
goboobgobobooboobooboboboobon

goooon

.SET_REGISTERS argument-list

goooo

argument-list

ooooooboobl1oogoobooooooboboooooo1b0oboooo

goooobogoooba

gooood oo

aligned=<> 100000oo0oooboo0oooooo0oooboooooboooooo
ooobooobo

unaligned=<> lgo0oooooooobooooooooboooobobooooobooooDo
ogboboboboooobooboooooooooooooooobooon
gboboooooobooboboboobooo

read=<> gboboboobooooooooooooooooooooooon
gbil1obobooboooboooobobobooobooo

written=<> gbobobooobooooooooooooooooooobooobooon
obil10bo0oboobooooobooboboboooo

ooooogd B-23



MACROOODOOOOOO
.SET_REGISTERS

gg

DoOob0O0oO0O0dDOalignedd OO Ounalignedd D0 O00OOOOOOOOOOODOO
gooobooboobooboobooboobooboobooboboboobo
gooodbO0oo0oOobO0obo0ooOobOoboboOooOoboUObD m410000)O

O00000D0O0O0readDO0OwrittenD0O0OODOOOOOOODODOOOOO
goooboooboooboobooobooboobooboobooboobooboo
gbooobooboooboboobooobooboobobooboobo

SET REGISTERSOO0OCO0OOOOOOOOO0ODOOO0ODOOOOOOOOOn
oo00oooo0(@UO0oDooOo0ooodoooooO)ooodoooooooogo
OO000O0.SET REGISTERSO00OO0O000DOO0OODOOOOOODOOODODOOO
gbooobooooboobgooon

0000000000 O00DO R20alignedd 0000000 DOOOOOOOOODO
0000000000000000000 10$00000000000000000
O0R2000C0O0O0O0O0O0O0O0O0OODOOO0OOOODO0ODO0OOOOuunalignedd O
gooobogon

INCL R2 ; R2 is now unaligned
BLBC R0, 10$

MOVL R5, R2

.SET REGISTERS ALIGNED=R2

MOVL RO, 4(R2)

108: MOVL 4(R2), R3 ; R2 considered unaligned
; due to BLBC branch

00000000000 0O00/OPTIMIZE=VAXREGS (OpenVMS Alpha 00)00O
OOCOOCOOO.SET REGISTERSOO0O0O0OOreadd 0000 O writtenD O OO0
O000R20R12000000000000000DO0OO00ODOODOODOOODOO
OO000/OPTIMIZE=VAXREGS OO OOUOOOOOOOOOOO vVAXOODOOO
gbooboobobbooboobooboobooon
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MACROOOOOOOOO
.SET_REGISTERS

DIVL RO,R1
.SET REGISTERS ALIGNED=R1
MOVL 8(R1), R2 ; Compiler will use aligned load.

g0bOo0o0ooO00oo0o0oOo00O0oO0Oo0oRIOODOUODOOUODOODO
000ddR1OOOOO0OOCOOOOOOODOOOOOOOOOODO(@O
goooooO)oooooOoOobOobOooOOobOO0oOobOobOoboUoboboDo
goboboboooboboooboboooobboooobooobboon
O.SET REGISTERSOOOCOOOOOOOOOOOOODOOO

2. MOV1 4(R0), R1 ;Stored memory addresses assumed
.SET REGISTERS UNALIGNED=R1 ;aligned so explicitly set it un-
MOVL 4(R1), R2 ;aligned to avoid run-time fault.

ooooooMOVLOODO RIOOOOOOODOOUOOOOODOOODOOO
gobooobooobooobooobooboboobobooboboooboo
oodbobooobooboooOooOooD0obO0ob0obobO0oU0ObDO0ob0OoODOOd.SET.

REGISTERSOOOOOODOOO

.SET REGISTERS READ=<R3,R4>, WRITTEN=R5

JSB DO _SOMETHING USEFUL
goboobgooboobobooobooboobooboooboobooobo
00000000Doo0o0ooooOoOooR3IOR40JSBOOOOOOOOOO
000000000000 ROOOOOOOOOODOOODOOOJSBOOOO
0000000O0O000OCO00bOOO0U0oDOoO0O0ODOOOd.SET_REGISTERSO
000JSBOOO0ODOOCOOODOOO0ODOOOO0ODOOOO/FLAG=HINTSO
0oo000oO0ob0obO0oobO0ob0obOo0OOoOobDOobOobOOo R3O R40O0OO
gobooboooboboboobooboobobooDbooboobooooo
gobooboobooooooo

SYMBOL_ALIGNMENT

gboobooboobuoobooboobuoobooboobooboobooon
gboobooboobooboobooboobooboobobooobobbooboo
goooboobo0obooboobooboobooboobooboobooo
gooobooboobooboobooboobooboobooboobooo

goooog

goooon

.SYMBOL_ALIGNMENT argument-list
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MACROOODOOOOOO
.SYMBOL_ALIGNMENT

gooog

argument-list
o0o0doooooDooooooooooon

goooo

long

aad

oo

oad

quad oo
oad

none oo
oad

HEN

SYMBOL_ALIGNMENTOOOOOOOODOOOOOOOOOODOOOOOO

gooobooboooboobooboobooboobooboobOoobooon
0000000000 O000O0O00.SYMBOL_ ALIGNMENTOOOODOOOOOO
O(ongDO0DOO0ODODOODOOODOODO (quadOD0OD0OODOODOODOOODO
000000000 2000000.SYMBOL_ALIGNMENT none0O00000O0O
googoobgn

gbooobooboobooboobooboobooboobooboobooo
gooobooobooobooboobooboobooboobooboobooo
gooboboooboooboobooobooboobooboobooboobooo
goobooboobobooboooboobbobobooboboobuoobobon
gbooobooobooobobo
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.SYMBOL_ALIGNMENT

OFFSET1 = 4

.SYMBOL_ ALIGNMENT LONG
OFFSET2 = 8

OFFSET3 = 12

.SYMBOL ALIGNMENT QUAD
OFFSET4 = 16
.SYMBOL_ALIGNMENT NONE
OFFSET5 = 20

CLR1 OFFSET2 (R8)

MOVL R2, OFFSET4 (R6)

OFFSET1000 OFFSETs 000000000000 O0O0OOOOOOOOOd
00 OFFSET1Rn) 000 RNOODOODOOOOOOOOODOOOOOOOOODO
000000000000 0D0000000D000O (OFFSET20 00 OFFSETS3)
O0O0ODOO0ODOO0ODO (OFFSET49) 000000000000 00O0O00DO00O

OFFSET2000 OFFSET40 00000000000 OOOOOOOOOOO
000000000 00DoDOo00ooDoO00ooOoooooOon OFFSET4000
go0o0o00obO0ob00o0obO0b0ob00oobO0obO0o0oO00ooOO0obUobOobOODOO R8O
ReOOOOOOODOOOOODOOOOODOOOODOO

.USE_LINKAGE (OpenVMSI64 1 1)

gbobboobobooobooobuooobooboboobobooobooobooobo
0000000000 0DO0O000OO00OO0O0O CALLSO CALLGO JSBO BSBBO
BSBWOOOOOOOOOOOOOOOOODODOOOO CALLSO CALLGO JSBO
BSBBO BSBWO O OOOOOOOoOODOOOODOOOOOOOOOOD(@OOO
CALLS #0, (R6)) 000000000 O00000000O0O0DOO CALLSO CALLGO
JSBO BSBBO BSBWO OO OUOOOOOOOOODOOOODOOOODOOOOOO
gboooboobooboobooboobooboobooboobooboon
g0ooobo0obobobobooobooboobobobobooo

gooooo

.USE_LINKAGE [linkage_name] [,input] [,output] [,scratch] [,preserve]

ooooog B-27



MACROOODOOOOOO
.USE_LINKAGE (OpenVMS 164 0 O0)

gooog

linkage_name
DEFINE LINKAGEOODOOODOOODODODODOOODODOOAOlinkage_name O
O0000O0Oinputd O outputd O scratchO O preservel DO O OO OO OO

input=<>
00 CALLSO CALLGO JSBO BSBBO BSBWO O OUOODOOOODOOOOOOODO
ooooooO0oboOooOoUooOooOoOooooOooboooooo

output=<>

00 CALLSO CALLGO JSBO BSBBO BSBWO OO OOOOOOOOOoOOoOOO
Jdooooooooooooobboooddddoooooooooooooon
ggoooooobobooboobobobbbtodddogoooooboooboobooboboo
gd

scratch=<>

00 CALLSO CALLGO JSBO BSBBO BSBWOOOOOOOOOOOOOoOOOO
do0oddoodooD0doooooo0odooo0oDodoooDooDooooOon
dodo0oooooooooooon

preserve=<>
00O CALLSO CALLGO JSBO BSBBO BSBWOOOOOOOODOOOOOoOOOO
O0o0000o0ooooooooooooooooooobooooooooooooo
godoboooooooboouoooouooooboooooooooooon
0oooooooooooooooooooon
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C

MACROOOOOOODDODOOOO

0000000 MACRO Compiler for OpenVMS Systems 0 0000000000
gooooooooooo

OpenVMS Alpha 0000000000 2000000000000000000

e AlphaOO0OO0OOO0O VAXOOODOOOUOODODOO AlphaO00O0OOOOOOO
oooooooo@ cciagoooo

e Alpha PAlLcode 00O OO Alpha 00000000000 VAXOOOODODO
goboooboobooboobooboobooboobooboooooo
ooo@c2o0000)d

OpenVMS I64 00 0000O00OO0O0O2000000000D0C0O00O00O0DDOOO

e Alpha 0O0OO0OOOO VAXOOODOOOUOODOOO Itanium OO O OO0OO0O
oooooog@cecioooog

e Itanium 00000000 VAXOOOOOOODOOOO Itanium OO0 O 0000
oooooooo @ c3oonoo)o

OpenVMS 164000 000000DO0O Alpha PALcode 0000000 O0OOODOO
gooobgobobooboobgoobon

ooooboboooooboboooooobooboooD 200b00O0ODOoDO
goooboobobboboobooboobobobooboo

WL=000O0O0O00O00O0 (write longword)
ML=O00OO0O0O00O0O (modify longword)
AL=00000000000 (address of longword)
wQ=0000000000 (write quadword)
RQ=0000000000 (read quadword)
MQ=00000000 (modify quadword)
AQ=00000000000 (address of quadword)
AB=00000000O (address of byte)

AW =00000000 (address of word)

WB =0000000 (write byte)
WW=0000000 (write word)

ag

0000000oDooO0OooodobovAXMACRODOOOOOOOOOOO
obooooooobooooobobooooobobooooobono 82000

MACROOOOOOOOOOOO C



MACROOOOOOOOOOOO

goboooboooboboboboobobooboboboobuoobooboobo
400 00000DO0O0DO0ODOOO0DOODODODbOODODDbDObDbOODbDOO
oooobooboboobooboobooboo

OO00000O00O00OVAXMACROOOOODODOOODODODOOOOODO

oo00oo0oooooboOobOobobo 20000000 bDO0obDO0obOobOobon
OOVAX MACROOO (MOVLOO)ODOGODOOODOOODOOOOOOO
oooobooboboboog

C1 AphalO0OOOOO (OpenVMS Alphall O O 0O 0O OO
OpenVMS 1640000 00)

OOOOVAX MACROOOODOOD 64000000000 DOOCOOODO VAXOODO
00000000 Alpha 00000000000 Alpha 0000000 O0DOODOO
goooboobooboobooboobooboobobobooboboobbooboo
000000000000 00O000DOO0O0OOOoO0n OpenVMSI640OOODO
000000000000 Itanivom0OO0O0QO0OO0OO

OO000o0o0ooooooooooono MACROOOOOODOODoOOoOoOoooOOo

e EVAX LDBU
EVAX_LDWU
EVAX_STB
EVAX_STW
EVAX_SEXTB
e EVAX SEXTW

0000000000000 CO000O0O0O00DOvVAXOOODOODoOOO VAXD
0000000000000 00O0O0O0OOEVAX_ADDQ 8[R0),(SP)+,R1O00O0O
OO00OO0O0O0D0OO0OD Alpha0000/0000000 (EVAX_LD*O EVAX_ST* 00O
oooobooboboooboooboobo

OpenVMS Alpha 00 0000000000000 ODOODOODOOODOOOODOOO
gooobooboooboobooboobooboobobobooobobboobo
000000000000 0ooOoO0oooooooDo Alphad0O0O0O0OO0QOOoOoOOO
gooobooboboo

e JOODODODO

gooobobooobooboobooboobooboobobobbooobon
googoboooboboboobooboobooboobooboooDobon
ooooboobobboobooobon
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CAAphald 000000 (OpenVMS Alpha 00000 OO OpenVMS 16

MACROOOOOOOOOOOO
4000000

%SYSTEM-I-EMULATED,
an instruction not implemented on this processor was emulated

gboobobooboobooboboobooboobooobooo

goboobooboobooboobboboboobuooboobooboo
gobooboobooboobooooboboboobuooboobooboo
gooooIPLo00b0b00o0o0O0ob00obO0obO0bOO00ob00obOOoDODODbO
gooooIpPL200000000DOOCO0OOOOO0ODOOOOOOOOOODOO
goboobooboobooboobooboobboobobobbooboon
goboobooboobooobobooobooboobooboobooobooboo
gobooboobooboobooobobuobobooboobooboobooo
goobobooobooboobobooboobooobon

goboobgoobooboobooboboboobbooobobobooboobooog
gbooboobooboobooboobobboboobooboobooDbo
oooobooboboooboobobobobooobooboobobooboon

$SYSTEM-F-OPCDEC, opcode reserved to Digital fault at
PC=00000000000020068,PS=0000001B

oo

MACROOOOOOOOOOOOOOODOODOOOOOODOOBOOO0
0000000000000 OO00O00DODOO EVAX_SEXTBO EVAX_
SEXTWO EVAX_LDBUO EVAX_LDWUO EVAX_STBO EVAX_STWO
EVAX_LDQUO O OO EVAX_STQUO OOOOO

O C-10000000U0OoOo0o0ooooUno Alpha00d0oDoOOoOODOOODO
Alpha 000 (tanium OO0 00000000 Itanium OO0 O0O00O0O0ODOOCOO
oo0ooD)ooooooooOooooogoooogg

0 C-1 AphaOOOO0OO (OpenVMS Alpha0 000000 OpenVMS 16400 0000)

)

OpenVMS 164 O

ooooo ogoooad 0o goood
EVAX_SEXTB <RQ,WB> Sign-extend byte o
EVAX_SEXTW <RQ,WW> Sign-extend word o
EVAX_SEXTL <RQ,WL> Sign-extend longword o
EVAX LDBU <WQ,AB> Load zero-extended byte from memory o
EVAX_LDWU <WQ,AQ> Load zero-extended word from memory o
EVAX_LDLL <WL,AL> Load longword locked o
EVAX_LDAQ <WQ,AQ> Load address of quadword o
(000DO0O0D0)
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MACRO O
C.1 Alpha

gooooon
goooooon

ood

(OpenVMS Alpha 0000000 OpenVMS 16400000 0)

0C1(d0O) AphalDO0O0O0O0O (OpenVMS AlphaD 000000 OpenVMS 16400 0000)

OpenVMS 164 O

goooao ooooo aad ogoooad
EVAX_LDQ <WQ,AQ> Load quadword o
EVAX_LDQL <WQ,AQ> Load quadword locked o
EVAX_LDQU <WQ,AQ> Load unaligned quadword o
EVAX_STB <RQ,AB> Store byte from register to memory o
EVAX_STW <RQ,AW> Store word from register to memory o
EVAX_STLC <ML,AL> Store longword conditional o
EVAX_STQ <RQ,AQ> Store quadword o
EVAX_STQC <MQ,AQ> Store quadword conditional o
EVAX_STQU <RQ,AQ> Store unaligned quadword o
EVAX_ADDQ <RQ,RQ,WQ> Quadword add o
EVAX_SUBQ <RQ,RQ,WQ> Quadword subtract o
EVAX_MULQ <RQ,RQ,WQ> Quadword multiply o
EVAX UMULH <RQ,RQ,WQ> Unsigned quadword multiply high o
EVAX_AND <RQ,RQ,WQ> Logical product o
EVAX_OR <RQ,RQ,WQ> Logical sum o
EVAX_XOR <RQ,RQ,WQ> Logical difference o
EVAX BIC <RQ,RQ,WQ> Bit clear o
EVAX_ORNOT <RQ,RQ,WQ> Logical sum with complement o
EVAX_EQV <RQ,RQ,WQ> Logical equivalence o
EVAX_SLL <RQ,RQ,WQ> Shift left logical o
EVAX_SRL <RQ,RQ,WQ> Shift right logical o
EVAX_SRA <RQ,RQ,WQ> Shift right arithmetic o
EVAX_EXTBL <RQ,RQ,WQ> Extract byte low o
EVAX_EXTWL <RQ,RQ,WQ> Extract word low o
EVAX_EXTLL <RQ,RQ,WQ> Extract longword low o
EVAX_EXTQL <RQ,RQ,WQ> Extract quadword low o
EVAX _EXTBH <RQ,RQ,WQ> Extract byte high o
EVAX_EXTWH <RQ,RQ,WQ> Extract word high o
EVAX_EXTLH <RQ,RQ,WQ> Extract longword high o
EVAX_EXTQH <RQ,RQ,WQ> Extract quadword high o
EVAX_INSBL <RQ,RQ,WQ> Insert byte low o

C-4 MACROOOOOOOOOOOO

(0oooooo)



MACRO O O OO
CA1Aphad 000000 (OpenVMS Alpha0 00000 O OpenVMS 16

goooogon
4000000

O0C1(00O) AphalDO0OO0ODO0O (OpenVMS Alpha0 000000 OpenVMS 16400 0000)

OpenVMS 164 O

ooooo goooad oo goooad
EVAX_INSWL <RQ,RQ,WQ> Insert word low o
EVAX_INSLL <RQ,RQ,WQ> Insert longword low o
EVAX_INSQL <RQ,RQ,WQ> Insert quadword low o
EVAX_INSBH <RQ,RQ,WQ> Insert byte high o
EVAX_INSWH <RQ,RQ,WQ> Insert word high o
EVAX_INSLH <RQ,RQ,WQ> Insert longword high o
EVAX_INSQH <RQ,RQ,WQ> Insert quadword high o
EVAX_TRAPB <> Trap barrier X
EVAX_MB <> Memory barrier o
EVAX_RPCC <WQ> Read process cycle counter x
EVAX_CMPEQ <RQ,RQ,WQ> Integer signed compare, equal o
EVAX_CMPLT <RQ,RQ,WQ> Integer signed compare, less than o
EVAX_CMPLE <RQ,RQ,WQ> Integer signed compare, less equal o
EVAX_CMPULT <RQ,RQ,WQ> Integer unsigned compare, less than o
EVAX_CMPULE <RQ,RQ,WQ> Integer unsigned compare, less equal o
EVAX _BEQ <RQ,AQ> Branch equal o
EVAX_BLT <RQ,AQ> Branch less than o
EVAX_BNE <RQ,AQ> Branch not equal o
EVAX_CMOVEQ <RQ,RQ,WQ> Conditional move/equal o
EVAX_CMOVNE <RQ,RQ,WQ> Conditional move/not equal o
EVAX_CMOVLT <RQ,RQ,WQ> Conditional move/less than o
EVAX_CMOVLE <RQ,RQ,WQ> Conditional move/less or equal o
EVAX_CMOVGT <RQ,RQ,WQ> Conditional move/greater than o
EVAX_CMOVGE <RQ,RQ,WQ> Conditional move/greater or equal o
EVAX_CMOVLBC <RQ,RQ,WQ> Conditional move/low bit clear o
EVAX_CMOVLBS <RQ,RQ,WQ> Conditional move/low bit set o
EVAX_MF_FPCR <WQ> Move from floating-point control register  x
EVAX_MT _FPCR <WQ,RQ> Move to floating-point control register X
EVAX _ZAP <RQ,RQ,WQ> Zero bytes o
EVAX_ZAPNOT <RQ,RQ,WQ> Zero bytes with NOT mask o

MACROOOOOOOOOOOO C-5
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C.2 Alpha PALcode

ooogoog
googo

C.2 Alpha PALcode O OO OO

Alpha PALcode 000 0O0OO0OOOO0OOOOOOOOO Alpha00O0O0OO0OO
oooobooobooboobo 2000000

e JOD0PALODOOODOOODOOODOOODODOOODOOOD PALOOO
00000000000 Alphal000O0O0OOCOOOOCOODOOODOOO
ooooboobobooobooboboo

e 000 PALOOOIDOOOUOODOOUODDOOOODOOODOOOODODOOO
OROODDODOOOOODOODOOOODOODO

Alpha PALcode 0 0 0 0 0 EVAX_INSQHIQRO EVAX_

INSQTIQRO EVAX REMQHIQRO 0 0 0 EVAX REMQHITRO OO OO OO
0000000000000 000000000000VAXMACROOOOOOOO
0000000000000 0000000000000000000000000
00 R16 (DO OEVAX_INSQxxxxO O R17) 000000000000 DOOOOO0O
000

MOVAB Q header, R16 ; Set up address of queue header for PAL call
EVAX REMOHIQR ; Remove quadword queue entry
EVAX STQ RO, entry ; Save entry address returned in RO

Alpha PALcode 0000000 C-2000000

g

O0OO0OOOOO.DEFINE_PALODOODOODOODOOOOOOOOOCOOO
Alpha PALcode DO O OO00O0ODOOOOODOODOOOODOODO B,ODOO
uboooobgooboobob

OpenVMS 6400 0000000DOCOOODOOODOOOODOOOOO
oooobooboobo

0 C-2 Alpha PALcode OO OO0

goodd googo gd

EVAX_CFLUSH <RQ> Cache flush
EVAX_DRAINA <> Drain aborts
EVAX_LDQP <AQ> Load quadword physical
EVAX_STQP <AQ,RQ> Store quadword physical
EVAX_SWPCTX <AQ> Swap privileged context
EVAX_BUGCHK <RQ> Bugcheck

EVAX_CHMS <> Change mode supervisor

(0oooooo)
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MACROO O OOOO
C.2 Alpha PALcode

ogoood ogoood ad
EVAX_CHMU <> Change mode user
EVAX_IMB <> Instruction memory barrier
EVAX_SWASTEN <RQ> Swap AST enable
EVAX_WR_PS_SW <RQ> Write processor status software field
EVAX_MTPR_ASTEN <RQ> Move to processor register ASTEN
EVAX_MTPR_ASTSR <RQ> Move to processor register ASTSR
EVAX_MTPR_AT <RQ> Move to processor register AT
EVAX_MTPR_FEN <RQ> Move to processor register FEN
EVAX_MTPR_IPIR <RQ> Move to processor register IPIR
EVAX_MTPR_IPL <RQ> Move to processor register IPL
EVAX_MTPR_PRBR <RQ> Move to processor register PRBR
EVAX_MTPR_SCBB <RQ> Move to processor register SCBB
EVAX_MTPR_SIRR <RQ> Move to processor register SIRR
EVAX_MTPR_TBIA <> Move to processor register TBIA
EVAX_MTPR_TBIAP <> Move to processor register TBIAP
EVAX_MTPR_TBIS <AQ> Move to processor register TBIS
EVAX_MTPR_TBISD <AQ> Move to processor register, TB invalidate single DATA
EVAX_MTPR_TBISI <AQ> Move to processor register, TB invalidate single
ISTREAM
EVAX_MTPR_ESP <AQ> Move to processor register ESP
EVAX_MTPR_SSP <AQ> Move to processor register SSP
EVAX_MTPR_USP <AQ> Move to processor register USP
EVAX_MFPR_ASN <> Move from processor register ASN
EVAX_MFPR_AT <> Move from processor register AT
EVAX_MFPR_FEN <> Move from processor register FEN
EVAX_MFPR_IPL <> Move from processor register IPL
EVAX_MFPR_MCES <> Move from processor register MCES
EVAX_MFPR_PCBB <> Move from processor register PCBB
EVAX_MFPR_PRBR <> Move from processor register PRBR
EVAX_MFPR_PTBR <> Move from processor register PTBR
EVAX_MFPR_SCBB <> Move from processor register SCBB
EVAX_MFPR_SISR <> Move from processor register SISR
EVAX_MFPR_TBCHK <AQ> Move from processor register TBCHK
EVAX_MFPR_ESP <> Move from processor register ESP
EVAX_MFPR_SSP <> Move from processor register SSP

(00D0Oooo)
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ooogoog
gooogo

0 C-2(00O) AlphaPALcode 00 OO0

goodd goooo ag

EVAX_MFPR_USP <> Move from processor register USP

EVAX_MFPR_WHAMI <> Move from processor register WHAMI

EVAX_INSQHILR <> Insert entry into longword queue at head interlocked-
resident

EVAX_INSQTILR <> Insert entry into longword queue at tail interlocked-
resident

EVAX_INSQHIQR <> Insert entry into quadword queue at head interlocked-
resident

EVAX_INSQTIQR <> Insert entry into quadword queue at tail interlocked-
resident

EVAX_REMQHILR <> Remove entry from longword queue at head interlocked-
resident

EVAX_REMQTILR <> Remove entry from longword queue at tail interlocked-
resident

EVAX_REMQHIQR <> Remove entry from quadword queue at head interlocked-
resident

EVAX_REMQTIQR <> Remove entry from quadword queue at tail interlocked-
resident

EVAX_GENTRAP <> Generate trap exception

EVAX_READ_UNQ <> Read unique context

EVAX_WRITE_UNQ <RQ> Write unique context
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Cl3ltanumO 000000 (OpenVMS 16

MACROODOOOOODOOOO
4000000)

C3 lanumOOOO0O0O0O0O (OpenVMS 164000 000)

O C-8 ItaniumOOO0O00O0O (OpenVMS 16400 000O0O)

ooooo ooooo 0od

IA64_BREAK <RQ> O00000D0D0o0oooooooooooooooooon
goooooooood

IA64_GETINDREG <WQ,RQ,RQ> move-from-indirect-register 10 0000000 10000
0000000000000 200000000000000
J0000000000oOdoooooooioosooon
O0000o00oooooooooooooooooon

IA64_GETREG <WQ,RQ> move-from-application-register 0 0 O 00 0 move-from-
control-register 1 0 0000000 10000000000
0000000 2000000000000000000O0O
000000000o0o0oooooooooooooo? oo
od

IA64_LFETCH <RQ,RQ> 0000000 CLFETCH) O D000 O00DO0O0oooo

IA64_LFETCH_EXCL OO0 CLFETCH.EXC)OOOOOOOOO 100000
O00000000000000 2000000 reg-base-
update-form 0 0 O imm-base-update-form OO0 00O OO
0000000000000 000000O0O no-base-update-
form 0000000

IA64_PROBER <WQ,RQ,RQ> prober 000000000 100000000000ODOO
000 2000000000000000000000 30
OO000ooooooooooo

IA64_PROBEW <WQ,RQ,RQ> probew 000000000 1000000000000O0O
dddo200000000000000D0O000000 3
O0000ooooooooooo

IA64_RSM <RQ> O00000Dooooooooooooooooooon
CRSM)OOOOoOooo

IA64_RUM <RQ> 000000000000 0o0ooDooooooDoooon
CRUM)ODOOODDOOO

IA64_SETREG <RQ,RQ> move-to-application-register 0 0 0 O [0 move-to-control-
register 00000000 10000000000000
Jooo00ooo0oooooooooooooooooooon
000%00200000000000000000000

IA64_SRLZD <> serialize data CSRLZD) 00000000

T1A64_SRLZI <> serialize instruction CSRLZD) OO0 0000 OO

TA64_SSM <RQ> O00000000000000 set system mask (SSM’) O
ooooooo

TA64_SUM <RQ> 0000000000000 set user mask CSUM) 00O O
ooooo

IA64_TAK <WK,RQ> read translation access key CTAK) OO O OO OO0O

00000000 000000000000000 SYS$LIBRARY:STARLET.MLB 000000 $IA64REGDEF 00 0O
IA64 REG$_INDRODDDODOOOOO

0000000000000 000000000000000000 SYS$LIBRARY:STARLETMLB 00000
0 $IAG4REGDEF 0000 IA64 REG$_ARO 0D IA64 REG$ CRODODODOOOODOD
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D

VAXOUO Alphal U0 64000000000

0000000VAX MACROOO OO OpenVMS Alpha 00000 OO OpenVMS
le4000000000O0ODOCOO0ODOOOOODOOOODOOOOOOOOODDOOO
Oo0oopoooOoOooooobooogd

e 0D10O,0000000O0DOO
e 0D20,640000000000D0O0O0O
e 0D30,00000000DO0ODOODOODOO

goooboobobobobobooboooboobooobooboobUooboobo
gbobogobooboboboboobooboobooboobooboobooobo
goooo

<R1,R2,R3>

ooooboooooobob1oooooboobooooboboboooooDoooDo
gogo

R1

D.1 goodgobooood

gboobooboobooboboboboobboobooboobooboobo
oooobooboboooboobon

$BYTES_TO_PAGES
$NEXT PAGE
$PAGES_TO_BYTES
$PREVIOUS_PAGE
$ROUND_RETADR

$START OF _PAGE

00000000000000 SYS$SLIBRARY:STARLETMLBO OO OOOOOO
gboobdooboobooboobobboobboobooobooboobooDbg
00 SYSTEM_DATA CELLSO0O0OO0OO0OO0O0ODOOO0OODOOOOOOOOODOOOO
gbooobooobobooobg

VAXOO AlphaC OO 64000000000 D-1



AphalO0O I64000000000O0O0O
go

o0000o000b00O0o0O00O0O0bO0o0OU00bOO0OD0ODO D-1ObODOoD
O OrightshiftC O O O O leftshiftd 0 0 0 OO

Oob-1 0000

ooooooo rightshift leftshift
512000 (VAX) -9 9
8K (OpenVMS Alpha 00 0 0 OpenVMS 164) -13 13
16K} -14 14
32K! -15 15
64K! -16 16

ooo OpenVMS Alpha 0000000 OpenVMS I64 0 0000000000000 O0O0DOOOOO
goooooooooooOooooo

O00000D000D00O0$GETSYI (DODO0DOO0OO SYI$_ PAGESIZED O O)0O
godooocpUOOOOOODOOOUODOUO0ODOOUODOOUODOOOOODOOO
oo

ooooboooboobobboboooboobooo

e JO0O0ODOO0ODOODOODOODLDOODLDOODOODOODOODDODO
gboooboobobooboobgon

e 100000O0ODOOODODO VAXPAGEOUODO BIGPAGEDOOOODOOOOODO
ooooboobgon

e 10000OO0ODODOUOOIndependent=YESO OO OOODOOOOO VAXOODODO
oooobobooobooboobooboobo0oboooboboboboobon
go0oooOoI1IgopoodoooooobooOdooo0obooOoooooooog
0000000 VAXOOOOOOODODOOODOOOindependentD OO O OOO
gooNoOOOoooDpood

$BYTES_TO_PAGES

oooobooboobooobooon

gooooo

$BYTES_TO_PAGES source_bytent, dest_pagent, rightshift, roundup=YES,
quad=YES

D—2 VAXODO AlphaO0OD0 164000000000



VAXODO AphalO00O 6400000000000
$BYTES_TO_PAGES

godond
source_bytcnt
gooooooooo
dest_pagcnt
oo0oooooooon
rightshift
0000000000000 0o0oboo0oooD@oboooooD)ooooon
0OD-1000000000D000000D00DOO000oooO
roundup=YES
YESOOODOOUOOOODODOODODOO0OO0UO0O0 -1000000000000040NoO
00000000000 ob0o0bO0000o0oObOoO0o00o00ooDobObObOO00 -10bo0o0o
0000000000 000000000Oroundup=YESO OrightshitO 000400
goooooooooooooooobobooboobooooooboooooobooooo
00000000000 bOo00ooo
quad=YES
YESOOODOOOO 64 OOOOODODODDODODOOOODODOODOOOOONOOODODOO
O0e6e4000000000000O00O0OO0OOOODOO
gooooooooooooooooooooobooon

Oogooond
SNEXT_PAGE source_va, dest_va, clearbwp=NO, user_pagesize_addr,

user_mask_addr, quad=YES
oogoond

source_va
gogobooboooogon

dest_va
000000 0o0oooooooooooa

clearbwp=NO
YESOOOOOOOOOUOOOOODOODOooooooooooooooo
OOclearbwp=NOO O OO0 00000000 OODOODOODOOOOODOODOO

VAXOO AlphalO00O 164000000000 D-3



VAXODO Alpha 00 6400000000000

SNEXT_PAGE

gogooboboboboooobobobbodooooobobobooooooboboboboooa
gbooobooooboobooo

user_pagesize_addr
O00000d000000oo0oooooooooooooooooo@ooon
00 SYI$_ PAGESIZECO OOOOS$GETSYI D OOODODODODOOODODODOOOOOO
0000) 0000000000000 000 MMG$GL_PAGESIZE (bigpage) O
00 MMG$C_VAX_PAGE_SIZE (vaxpage) 1000000

user_mask_addr
ooooooooooOoOoooO0UoOboOoooOoooUU0DooUooogooDooo
000000 user_pagesize_addr0 0 000000 MMG$GL_BWP_MASK [0 00 O
O00000D0O0OD0O0OOuser_pagesize addrfDOOO0O 10000000000OO
oo

quad=YES
YESOODODOODODO e4OODOOOOODOOODOOO0DOOO0ODOOOONOOODOO
O0ed00000000000O0OO0OOOOO0OOOOO0

$PAGES_TO_BYTES

gggboobbooooooboobodad

gooooo

$PAGES_TO_BYTES source_pagcent, dest_bytcnt, leftshift, quad=YES

goooo

source_pagcnt
goooooooood

dest_bytent
oOoooooooooo

leftshift
00000bo00oobo0o0oooooooooboo@oooooo)yQoooooo
0 D-10000000000000000O0O0O00O0o0oooa

quad=YES
YESOOOOOOOe4OODOODODOOOODODOOOOOOOODOONOODDDODOO
0064000000000 O0ODOOOODOOOOODO

D4 VAXODO AlphaO0OD0 164000000000



VAXODO AphalO00O 6400000000000
$PREVIOUS_PAGE

$PREVIOUS_PAGE

gbooobgoobobobooboobgoobooobobo

goooon

$PREVIOUS_PAGE source_va, dest_va, clearbwp=NO, user_pagesize_addr,
user_mask_addr, quad=YES

goooo

source_va
ooooooooooon

dest_va
O000oD0O00o0ooooDoooooo

clearbwp=NO
YESOOOOOODODOODODODOODooODoooooooooooooooao
OOclearbwp=NOO OO OO O0OO0OO0O0OO0O0OO0OODOODOOOOOODOOOO
goooooboooooooooooooooonooooooooooooooon
O00o0oooooooooooon

user_pagesize_addr
Oo0d0ood0ooOoO0o0oodoooOooooOooooooooooo(@ooon
00 SYI$_PAGESIZEO OO OOS$GETSYI D OO D ODODODODODOOODO0OODOOOO
0000)00D0D00D000000000000 MMG$GL_PAGESIZE (bigpage) 0
00 MMG$C_VAX_PAGE_SIZE (vaxpage) 000000

user_mask_addr
gooooooooooooooooooOoOobOoOoooboooboboooboooo
000000 user_pagesize_addr0 0000000 MMG$GL_BWP_MASK 0 00 O
O000OD0O0O0OO0O0O0OOuser_pagesize addrD O OO0 100000000000OO
goo

quad=YES
YESOODODOODOO 4 DOOODDODODODODDODODODODODODODOOooONOOOOOao
Od0ed4000000O0O0O00O00O0OOOOOOOO0O0
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VAXODO AphalO00O 6400000000000
$ROUND_RETADR

$ROUND_RETADR

OO0000O0O0O0DOOOOO0OCretadrDO0000O0OO0O0ODOOOODOO CPUO
gobooobooboboobbooobooboooboooboooboooboo
0000000000 O0bO0OmadrDO0OD0OODOOOODOO

gooooo

$ROUND_RETADR retadr, full_range, user_mask_addr, direction=ASCENDING

goooo

retadr
200 320000000000000000000000000%$CRMPSCOO0O
0000000000000 000000000000 "Mabel"DO00 "Rx)"'0DOO

full_range

200 000000000000000 FULL_RANGE[0]O O retadr[0]0 CPU O O
000000000000 (@DOO0)D00 FULL_RANGE[1]0O O retadr[1]00 CPU O
ocoooo0oooOdOooog1000obooo@EWUoooOoooooooOoooo)o
oo

user_mask_addr
00000o000o0DO0oU0oo0ooooooooooooDOooooooooon
00000000 OpenVMS AlphaD0OOOOOO OpenVMS I640 00000
MMG$GL_BWP_MASKOOOOOO OpenVMS VAXO O OO OO VA$SM_BYTE
gooooood

direction=ASCENDING
oo0o0ooDOoO0o0o0o0ooooooooooooo

ASCENDING retadr[0] < retadr[1]
DESCENDING retadr[1] < retadr[0]
UNKNOWN O0o0oooooooooooooooono
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VAXODO Alphal 0O 64000000

ooooo
$START_OF

PAGE

$START_OF PAGE

gbooboobobooboobgoobobooboobooon

goooon

$START_OF_PAGE source_va, dest_va, user_mask_addr, quad=YES

gooon

source_va
ooooooooooon

dest_va
goopooogoooooooooooooobooogoo

user_mask_addr
do00o0ddoooodooO0o0oobOo0oooooooDoOooooooooa
00000000 OpenVMS AlphaOOOOOO0O OpenVMS I6e4 000 00O
MMG$GL_BWP_MASKOOOOOO OpenVMS VAXO O OO OO MMG$C_VAX_
PAGE_SIZE - 1 ($pagedef DO O0)O0O0O0O0OODOO

quad=YES
YESOODOOOOOe4ODODOODODOOOO0O0ODODODOOOOOOONOOODODOO
0064000000000 OOODOOOODOOOO

D2 6400000000000 000

VAX MACROOOOODOOOOOOOOOOOO0OOOOoOooooooooogoo
gooobooboobooboobobbooboobooboboboobooboo
gboooboobobooboobgoobobboobooboooboon

OpenVMS VAXOOOODOOUOOOOOOOOUODOCOOODODOUOODOOODOOOO
00 OpenVMS Alpha 0 OpenVMS 164 0 00000000 O0OOOOOODOOOO
e4a0000000O00OD0DOODOODOODOODDODOODOODOODbDOODbO
gboobdooboobuooboobooboobooboboboooboobobooboo
0000000000000 00000$PUSH64O OO O$POP40 0D OODODO
000000000000 STARLETMLBOOOOOOOODO 6400000000
0/00000000000000O0O00O00DO0bOO0b0OoDODbO

VAXOO AlphaOO00O 64000000000 D-7



VAXODO Alpha 00 6400000000000

$POP64
0000000064 00000O00O000OOO0OOOO0O
ooooono
$POP64 reg
oooono
reg
0000000000 0000eO000000O00O0O0O0O00O0O0O0
OO
$POP64 000000000000 KMIODODOOOOODOODODODOOOOO
gooooooobooobooobooobooooooboooooboooboooobooon
O000000000e40000000000O00DO0DOOO0DDOO0OOOODOOOO
godooooooooooooooo
4000000000000 OOOOOOOOOOOOO
ooooono
$PUSH64 reg
oooono

reg
0oooooooooooboooooda
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VAXO O Alphad 00 6400000000000
$PUSH64

gd

$PUSH64 0 640 00 0000000000000 O0OOOOOOOOOOOOO
goooobooboobbooboobbooboobobuoobboooboon
obodobe4dDDO0DOO0ODOODOODDODODDOODDOODOODDOOO
ooooboooboobo

D3 UUU0O0OOb0O0OOb0OOObOOO

gbooooboobboooboobobooboobo sgoboboobbOoobOoOon
0000000000 SYS$LIBRARY:LIBMLBO OO OOOOOODOOOOOOO
oooobooogsiloooooooobooon

j0boobobooooooooboboooooooob 20000000DO
goooboobobooboobon

oo

iPLODOO0O0O0ODOOOO0OOODOObD 200000000000 0ODOOO
goboobogboooboobboobobooobooboobuoobooon
0000000000000 0D0ODbO0O0OD0VAXMACRODODOODOODO
OO0 vAXOODOOoOOooOoooooooboboobooooobobooooo
gobooboobooboobbobobooboobooboobooon
gobooboobooboobboobbooobooboobooboon
gbooobooboobopoooboooboobon

OpenVMS l640 000000000 OOCOO0ODOCOOODOOOOODOOOO
0000000000000O0000 OpenVMSOODODODODODOODO
0000 OpenVMS V820 OO OOOOO[DODIDOODOOOODODO

D31 0OU0O0O0OO0ODOOOODOODbO

gooobooboooooboooooobobooooooooooboooo
¢ $LOCK PAGE_INIT

e $LOCKED PAGE_END

¢ $LOCKED_PAGE_START

VAXOO AlphalO00 164000000000 D-9



VAXODO AphalO00O 6400000000000
$LOCK_PAGE_INIT

$LOCK_PAGE_INIT

$LOCKED_PAGE_START 0 $LOCKED _PAGE_END O OO OD0OO0DO0OODOOO
goooboobobbobooboobooboboobooboobon

gouooon

$LOCK_PAGE_INIT /error]

goooo

[error]
O0O0OO0O$LKWSETOOOOOOOOOOO0DOO0O00000000oooooooQ
00000DbOO0000d0O ROODDODOODOOODOOOODOODOOODOOOD R1O
000000000000 000D000o0DO0ooOooooooDOooOoDOooDOon
0000000000000 oooodooooooooooDoooooo 1
oooooooon

HRN

$LOCK PAGE_INITO O OO0 psect 0 00 OO$LWKSETO OO OO

0 0 $LOCKED_PAGE_START U $LOCKED_PAGE ENDO O OOOOODO
goobooboobbooboobbooboobbooboobboooboon
OOROORIOOOODOOOOOOOOOOOOOO

000000000000 psect 0$LOCK PAGE_2 0 $LOCK _LINKAGE 2000
00000 bOo0obOo0ob00ob0o0b0o0ob0o0ob0o0obD00oboO0d psectOO O
OCO000OO0O0OO0OVAXMACROOOOOOOOOOODOOOODOOUODOODOOO
gogno

$LOCKED_PAGE_END

O000000000$LOCK PAGE_INITOOODOODDOODODOODOOOOOOO
oooobooboobooobooon

gooooo

SLOCKED_PAGE_END [link_sect]
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VAXODO AphalO00O 6400000000000
$LOCKED_PAGE_END

HREREREEN
[link_sect]
$LOCKED_PAGE_STARTOOO0O0O0O0O00O0O0O0O0O00O0O0O000O psectd OO0
00000000 psect $LINKAGEO O OOOOOOOO psect 00O

0o

$LOCKED_PAGE_END [J $LOCKED_PAGE STARTO OO OOOOOOOOOO
O0000OO0$LOCK PAGE_INITOOOOOOOOODOOODOOOOOOOOOO
goooboobooboobooboobooboobooboobooboboo
goboobdooboobgoboobuoobooboobooboooboobooboobo
goboobuoobooboobooboobooboobooboobobbobo
gbooobooboobooboobobobooboobobobobbobooooog
gboobooboobgoobuoobooboobooboooobbobboobo
gooobobooboobon

$LOCKED_PAGE_START

0000000000 $LOCK PAGE_INITOOOOODODOODOOODOOODOOOO
goooboboooboobgon

goboooo

$LOCKED_PAGE_START

oboobooboboboboooboobo

HEN

$LOCKED_PAGE_START U $LOCKED_PAGE_ENDO O OO0 O0OODOODOOOO
O0000OO0$LOCK PAGE_ INITOOUOOOUOOODODOODDOOODOOOOOOO
gobooboobooboobuooboobooboobooboobobobobobo
obooobooboobooboobooboobooboobooboboboboo
goooboobooboobooboobooboobooboobooboboo
goboobgooboobgooboobobobooboobobooboboobooog
goboobooboobooboobuooboobooboobooobobobbobo
ooooboooobooobon
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VAXODO AphalO00O 6400000000000
$LOCKED_PAGE_START

D32 0OU00OOLOO0ODOODbDOO0

goooboooboobobobobooobooboobobooo
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