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0000000000000 0000/FLAG=HINTSOOOOOOOOOODOO
00002000000000000000000inputd 0 Joutput 0000
gboooboobobooboobo

4 0U000ODOOOOOOODOOOODObDOObOO

00 MACROOODOOODOO OpenVMS Alpha 000 00 OpenVMS I64 0 0O O
O000000U000o000oo0oo0ooooooooooood

e OpenVMS Alpha 000000 AMAC
e OpenVMS I64 000000 IMAC
0

AVAC- | - ARGLI SHOME, argument |ist nust be homed in caller
ooo

| MAC- | - ARGLI SHOME, argument |ist nust be homed in caller

Help Message 0000000000000 DO0ODOODOOODOODOOOOOOO
gooobgooboboobgoobobbooboooboooo

Help Message 0000000000000 DCLOOODOOO OpenVMS
System Messages: Companion Guide for Help Message Users 1 0 0000 O
0000000 1.5000 30000 OpenVMS Alpha 0 OpenVMS 164 0 0 0O
O000O0O0OVAXMACROODOOOOODDODODODOODODODOODODODDOOODOOO
aoo

gooobbooboobooboobooboobooobbooboobon
gooobooboobobooboooboo

5. Macro-320 000000000 DOODOOOOODOODOOOOOODODOOO
ooooboobobobobooboobooboooboo

ooobooboobooboobooboobooobDboboboobuoobOon
gbooobobooboobooboobooboobooboboboboobon
000000000 0DO0OO0O0000DOO0 OpenVMS Alpha 0 OpenVMS
le400000000OD00ODO0ODOODODOODOODOOOOOOOOODODOO
gooboobobooboboooboooboobbooobDoooboooboo

0000000000 0DOCOO00DOO0O0ODO/FLAGO/WARNDOOOOODOOO
0000000000000 00O0O0U00OCOO00DOO0OU0DO.ENABLEOOO
O.DISABLEOOOOOOO0OOOO0OODOOOOOOOOOOOOOoOooon
gbooobgoobobboboobooboooo
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Macro-32 O
1.3 OpenVMS VAX 0 O OpenVMS Alpha O O 0O OpenVMS 164 00 O

goooogooo
googobooboo
6. 0020000000000000000D0D0O0OInputD outputd preserved O O

OscratchOOO0OOOO0OOOOO0OOOOOOOOOOOOOODOOOODOOO

goo0ooooobOobobooooooooooobobobobo 260000
gboooooo

7. OpenVMS 1640 000000000000 OO0OO (.CALL_

LINKAGEO .DEFINE_LINKAGE) O OOOO RO/R1IOO0OOO00OOO0OO
00000000 Macre-32000000000D00COJSBODOCOOODOOOO
gbooboooboboobboooboobuoobuooboobooboobooon
0000000000 CALLS/CALLGOOOOODODOO.USE_LINKAGEO OO
000000000 0000000 Macre-32000000000O0OO0ODODOO
000000000 JSBOOO.USE_LINKAGEOOOODODOOODOOOOOO
OO0 BOOOOOOOODOO

8. Macro-320 00000000000 DO0OOODOODOOOODOODODOOOO
000 OpenVMS Alpha 000 OpenVMS 164000000000 OO0DDOOO
ooooboooooobooo 3o 7ooboooogon

9. 0O0ODOO0O OpenVMS VAX OO OpenVMS Alpha 0 0 O OpenVMS 164 O 0O O
0000oo0oo(@ 17000000000000000O0)0VAX MACROOO
O00000000o000oo00ooo0ooooooooooooooogo
oo

VAXMACROOOOODODODODOODODODODOOOODOODOOOODODOODbOO0ODO
gbooobooboboboboobuoobooboopoobooboobooobon

1.4 OpenVMS Alpha 0 OpenvVMS 1640 00 00000O0OO

000 OpenVMS Alpha 0000000 VAX MACROO 00O 0O OpenVMS 164 0 O
00000000000 000000 OpenVMSVAXOOOOOOOOOOOOO
OVAX MACROOOOOOOOOOOODOODODODODODOOOOOoooo

OpenVMS Alpha 0 OpenVMS 164 0 0000000000 COO0OOOOO0ODOCOO
ooooboobobooboobgon

e JSBOUOODOOBSBWOOOOOOODOVAXMACROODODOOOOOOOOO
O0O00ooooOoooDoo MACROOODO

e CALLSOODOOO CALLGUOOOODOCOOROORIODOODDOOODOOO
Oo000O0O0O0000 MACROOOO

RO/RIOOOOOOOCOOO0OOOOCOOOOJSB/BSBWOOOOOOOOO
Macro-320 0000000000 ODOODOODOOODOODOODOODODODODOOO
00000000 ((CALL_LINKAGEO .DEFINE_LINKAGE) OO OOOODOO
goboobboobbooobooobboobobooobooobooon
CALLS/CALLGOOO.USE_LINKAGEOOOOOOOODOOOOOOOoOoooo
OO0 Macro-320000000000000000O0OODODODOOQO JSB/BSBWO
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Macro-320 00000000
1.4 OpenVMS Alpha O O OpenvVMS 16400 0000000CO

OO0.USE_LINKAGEDOOUODODOOOOODOODOODO B,0O0O0OOOODODO
googog

1.5

HEN

gudovAX MACROO OUOOuoooogogoooon

OpenVMS Alpha 000 OpenVMS 164 0 0000000000000 0000O00OO
O00D0OO0OVAXMACROOOODOOODODODOOODODODODOOODODOODOOODOO
gooobooboobooboobooboobooboboobooboboobo
gooobooobooobooobooboobooboobooboobobobooboo
goooboooboooboobooboobooboobobobobobobobooboo
ooooOooOooooOoOooDoOoOooooOoOoobob0 MACROODOOOOODOOO
oooooobooooosgobooooobooooog

OO000o0o0o0dOooO MACROOOODOOUOODODOOOOOOOOOOO

e JO0O0ODO0ODOODOODOODDODDODOODDOODOODOODbDOOO

000000 @ 3340000)00000DODODODO

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

googobbooobooboobooboobooboobbobboobOoon
OO00O00ooO0OoOoooOooooo (@ s340000)O

POPL RO ; remove the return address

SUBL  #structure_size,SP ; allocate stack space for caller
PUSH. RO . replace the return address
ooo

POPL RL ; hold return address

PUSHL  structure . build structure for caller

. code continues

JWP (RL) ; return to caller

RSBOOOOOOODODOOODOOOOOOOOODOOODOOODOOOOO
ooooOo0O0O0O0O000O (@ 8.3.30000)0

MVAL  routine_|abel,-(SP)
RSB

god

PUSHAL routine_| abel
RSB
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Macro-32

ogooobogoobo

15000000VAX MACROO D OODODOOoDoooooDoo

e JO0ODOOODOOEPODODO (D 83.110000)0VAXMACRODOODOOO
ooooooooooooboobooooboboo 20000bDOo0O

e JOUO0ODOODOODOODOODOODODDODOO
e JO000UO0ODOUOODOUOODJSBENTRYOODOOOOOOOODODOO
gbooobooboboboobooboobo

MM SPFP
SBL  #data area, SP

e JO0ODODODOREIDODODOOODOODODOO (M 3.3.70000)0

MWL #fake_psl,-(SP)
MWVAL target |abel,-(SP) ;all three
REI

god

MOPSL - (SP)
MWVAL target | abel,-(SP) ; force AST delivery only
REI

god

MWL #fake psl,-(SP)
BSBW  DOREl

. code continues
DOREl: Rl

e JODODDOOOOOOO0ODDDOOOOOOOLODDODDOOOOOODOO
OOVAX MACROOODOOOOOOOOOOOO0OOODODO.CALL_ENTRY O
gobooboobooboobobooobobobobooboobooboobnoo
oooooooooooooboobooo(@s210000)0O0O0OOOD
vAXOOOOOOoOoOooooooooooooooooooooooooooo
oooo (@ 3230000)O

BRx | abel +of f set

e JOUOODOODODOODODODODODODOODOODOODLOODOODDOD
goboobooboobooboobooboobboobooboobon
gobooboooboooboobos2200b00b0ob0boobooobDOon

MOVB  #0OP$_opcode, (Rx)
0o0g

MVZBL #0OP$_opcode, ( Rx)
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Macro-32
150000

oo
g

oooood
VAX MACROOOODUOOOOoOOoOooooo

e JO00O0DOODUOODUOODDOODOODUOODDODODDbDODDUDDOOO
Oo0oOoOoOoOoooOooOoOooooOodJsBOoOoOoOoOoOooOOoDoOoOobooOooOoo
0000000000000 0JSB.ENTRYOOOOOODOOOODOOOOO
(0 2330000)0

JWP G'external routine

16 U0OUOOOOOOOOOOOO

0 1.30 00 0VAX MACROO OpenVMS Alpha 0 OpenVMS 1640000000
ooooooooooOo0oooOoUoOooOooUoOooOoO0U0oDboOoUooOooOooDooo
ddoo0ooOoooO00oooO0U0boOoooUooDoU0UboDoogoooOooDoog
0O0d0o0o0ooooooooooooooooooooooooogooooog
00000000000 0ooo00o0oo0ooooooooooooooooDooog
oodooooOooOooOoOoooOo0oooOooOooo0UoDooUoooOooDooo
OO0000o0oO00ooOOooOoUooooOoUoooooobooooo

gbooboobooboobooboobooboobobbobobobbobo
goobobooobooobooboobooboobooboobooboobooboo
gooobooboobooboobooboobooboooooboobooboobo
googoobooo

e OpenVMS VAX OO OOOOO OpenVMS Alpha 00000 OpenVMS 164 0 O
O0O0O0O0OVAXMACROOODOOOOOODOODODO @ 1.7O0000)HO

e JUOOODODODODDODUUUOUOOOLODLDLODDLDOUUUOOODLDDLDbODDDOOOO
(0 230000)0

17 O040oOo0boodd

VAX MACROOOOOOOOOOOOODOODODO OpenVMS VAXOODODODO
OpenVMS Alpha 00000000 OpenVMS I64 0000 0O0OO0D0OOOODODO
goooboobooboobooboobooboobooobooobobbobo
gooobi1o0bobbooboboobbooboobooboobooboobooon
goobobooobooobooboobooboobooboobooboboboboo
gooobooboobuoobooboobooboobooboobooboobooboo
gooobooboobooboobooboobooboobooboobooboo
oooobooobobboobooobooboboooboobo
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1.7.1

1.7.2

Macro-32 O
1.7

OO
OO
oo
OO

gogobooboobooogdan

000000000 DO0OOC0O0O00OO0O0OoOoOOovVAXMACROODO
OODOVAXMACROOOODOOOOOOOODOOODOOOOOODO
ooooobobbobooo0ooooooooooobbbbooooa

0 SYS$LIBRARY:STARLETMLBO 00 0000000000000 OOOO
goboobooboobgooboooboooobbobooboobooboonbg
gbooboobobbooboobooboooboobo

0000 OpenVMS VAX Version 6.0 0 0000000000000 0OOCOODOODOO
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 OO0OO
ooooooooooooon

LI B/ EXTRACT=. JSB_ENTRY/ QUT=JSB_ENTRY. MAR SYSSLI BRARY: STARLET. M.B

LI B/ | NSERT SYSSLI BRARY: STARLET. M.B JSB_ENTRY. MAR

gobooobboooooooboboooooobobbbooooooooboboobo
gooobbobooooooooooooooooooooooobboo
00000000000 000D0000000 OpenVMS VAXOODOOOO
SYS$LIBRARY:STARLETMLB OO 00000000

vAXOUOoogogo

Alpha 000 Itanium OO0 0000000 O0O0OO0DOOOOOOOOODOOOO
000000000oooooooo0o0oo00o00ooooooooooOoOoOoOooo
O VAX MACROO OO OO OpenVMS VAX O OO OpenVMS Alpha [0 OpenVMS
le4a0000000000DO0O0OOO0ODOO0O0O

000000 OpenVMS VAX O O O OpenVMS Alpha 0 OpenVMS 16400000
0000000000000 vAXOOOODoDoDooooooooooooooo
0000000000000 000000 vVAXOOOOO Alpha0 0000000
0000000000000 0000ooooooooooooooooooon
oot ooooobuooooboobooooo
gooooOoOoOoOoOoOOOOOOOOOOOOOOOOO

0000000000000 00000DO000o0O (@@ 1.7.30000)d
OpenVMS VAX O OO OO OO OpenVMS Alpha 00000 OpenVMS 164 0 0 O
O0000000o0oo000oo0Uo0ooooU0oooUoooooooooooogo
gooooood
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Macro-32
1.7000

000000000 DO000000DO00D0O0VAX MACROOOODOO OpenVMS
VAX O OO OpenVMS Alpha 0 OpenVMS I64 0 000000000 OODODOOO
0000000000000 000o0000oo0ooooooooooooooooon
000 OpenVMS VAX O OO OpenVMS Alpha 0 OpenVMS I64 00000000
goooobobooooouobobooooooobobooooooooooboon
0000000000000 00ooooooooooooooooooooooO
go0ooo00oO0O0OO0OO0O0OO0OO0OOOOO0OOoOoOooOoOo

173 ODUO0OO0OOOOODOOOOOOOoOn

VAX MACROOOOOOOOOODODODOO SYS$SLIBRARY:ARCH_DEFS.MAR [
gooobooboobobooboooboobooboboooboobo

e VAXOODOOOOOVAX MACROOOOOODOOOODOOOOODOOODOODO
oo

e Alpha DO OOOOOVAXMACROOOOOOOOOOODOOUOODOOOODO
ood

e Itanium OO0 OO0 OOVAX MACROOOOOOOOOODODOOODOOOODOO
oogno

goobobobobobooboooboooboobuooboobooooDoobDoooooo
0000000000000 0OO00DOO0O0DOOO ARCH DEFS.MARDO O
0O000.IF DF VAXO .IF DF ALPHAQO .IF DF 1A640 000000

goooboobooboobooboobooboobooboobooboon

o000

.| F DF VAX

.. . VAX code

| FF

.. ., Apha code

o Wit work for 1A64
.ENDC

ooo

.| F DF ALPHA

.. ., Apha code

| FF

.. ., VAXcode, will likely fail for |AG4
.ENDC

gboooboobooooboo
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Macro-32 O

goooogooo
1700000000

.| F DF VAX

.. . . VAX code
| FF
.| F DF ALPHA

.. ., Apha code
| FF

.| F DF | A64

.. . . | A64 code
| FF
ERRQR . . .
.ENDC

. ENDC
.ENDC

ARCH_DEFS.MARO OO OO O OpenVMS Alpha 0 00 OpenVMS I64 00 00O
000000 OpenVMS VAXOODOODOOOOODOODOODODODOOOOODOO
gooooooooooobooobooood

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

VAX = 1
VAXPAGE = 1
ADDRESSBI TS = 32

Alpha 00 SYS$LIBRARY O U OO ODOODODOOOODOOOOODOOOOO

e ALPHA—ODOQOOOODODO Alpha000O0OOCO0OOOOOODOOOOODOOO

e BIGPAGE—DOOOOOOOODOODOOOOOODOOOODOOOOOOOODOO
oboooooo

6400 SYS$LIBRARYO OO UOOOODOODODODODODOODOODOODOOOO

e JA64—00D0O0OODODC Itaniuvm O OO0 O0OOOOOODOCOOOODOOO

HEN

OpenVMS Alpha 0 OpenVMS 164 0 ARCH_DEFS.MAROOOOOOODODO
00000000 OpenVMS Alpha 00 OpenvVMS 164000000000
ggbobobboooooobobbooogobobbuooooboboobooa
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2

MACROUOUOOOUOOOOOOoOooOuooooond

OpenVMS OO OOO MACROOOOODODOOVAX MACROOOODOOODODO
OpenVMS VAX O O OpenVMS Alpha OpenVMS I640 0000 O0OO0OODOOO
000000000000 o0oo0oooonooodDOoooOnDdvVvVAX MACROO
0000000000000 0000000VAXMACROODOOODOOOOO
OpenVMS Alpha 000 OpenVMS 640000 0OOOOOOOO OpenVMS Alpha
OO0 OpenVMS 1640 0000000000000 O0DOOOOODOOO

gboooboobobooboobgon

0210, Alpha Itanium 00000000

0220, Iftanivm 0000000 00OC0ODO0OOOOOODOOOOODOO
e 1 230,0000000D00O0DO0OO
240,CALLO0O0OOOOODOODOOO
250,JSBO0O0O0OOODOOOOODOOOOOO

260, 0000000D00O00DODOO

270, 0000000000DO0ODOO
280,00000000000000 (OpenVMS Alpha 0 0)
290,000 10000DbD0ODO
2100,0000000000
2110,VvAXO0OOOOOOODOODOO
2120,000000000

.
o oo o oo oo o d

2.130,0000

2.1 Alphal ltanumO 00000 OO

OpenVMS Alpha 00000 OpenVMS 1640000000 3200000000

ROO R31 000000 OpenVMS Alpha OO0 0O0OOOOOOCDOOODOOODODODOO
Alpha 00000 ROOD R1200 VAXOOOOOOOODODODODODOODOD
OO0 OpenVMS 1640000000 VAXODOOOOOOOOODO Itaniumd O 00O
OO00000000O0O000DOoO00ooo0VvVAXMACROOOODODOOOOODOOOO
OO0000o00o@oboOo0odJSBOODOO0DODDOO00O0OOO0O0OOO0OoOoOooon
OH)ooooooooooOooooOooDooOooooboVAX MACROODOO (MOVLO
ADDLOO)DCO0OOOCOOO Alpha0O00 Itanium 00000000 32000

MACROOOOOOOODOODODOODOODOOOOO 241



MACROOOODOO

2.1 Alpha OO Itanium

oobo0obo0obOo0oboobooboboobe4a0bbUobbOoUobOoOobOOO
oo

0000 R130000 OpenVMS Alpha 000 OpenVMS I64 000000000
00000000 0OVAXMACROOOODODODOOODODOOOODOOooDOoood
O0000o0oo0ooooooogooooog

OOOD0OOVAXMACROOOOOODOOROO R11IOODOOOODO R120

R14000000000000APOOOOOO0OO0000EP)OOOODODOOD
OO0 Spo000ooodoooooooooooog ApO FPO SPOOOOOO
OO0 vVAXOOOOOOODODDOOOoOOoOO Alpha0 00 Ie40 00000000

OCO00D00OO00D0OCO0OO0OO0OVAXMACROOOOO APODOOOODOOODOO
ooooooooboboooooboobobOoobo RI200000000DOO
ooboooboobooboobooboobooboooboboboboobOon
ooooboobobobobooo

OOO0OO0OO0OOVAXMACROOOODODO R120 R130 R14000000000OO0O
APO FPO SPODOOCOO Alpha0O0O0 Ie4000000000O00O0OODOO
00000000000 Alpha0000CO0OODOOOODODOOOOO

R1300000CO0ODOOCOOOVAXMACROODOOOOOODODOOOOODO
0000000 OpenVMS Alpha 000 OpenVMS 1640 000000000
OpenVMS Alpha 000 OpenVMS I64 00 00000O00D0OCOO

00000 EVAX ILDQO EVAX STQLOOOOOOO0ODOOO0ODOO 6000
gooOoooO00oOoOooO0UobOOooU0U0oOooUOOobD cogoboooouooo

OpenVMS Calling Standard 0000 00000CO0OO0OOCOOOOOOODOO
ooooboobobooboobobbooboooboobo

OpenVMS Calling Standard 00000 000000OCO R16000000O0OOO
ggooboboobbodoooooboboobbbodooooobobbboooa
goooogooobg

OO00O00O000OOoOoO0OoDooO00ODRII300DOOOO0ODOOOODOOOOOO
ooooboOobo0o0ooOobDOoboO0oOoobDO0boOoooOoDOobbO R3O0 R150O00
oooobooboboooboobooo

Alpha 0000000000 OO0ODOCOODODOOODOOOODOOOODOIe400
0ooobobobooooboobOobD 320 12700bgoobOooo

22 ltanumO000000000O0O0ODODOOODOOOOOOOO0O

Itanium OO0 O0O0 0000 OpenVMS 164 000 Alpha 000000 OO OpenVMS
Alpha 0000000 O0OODOODOOCODOODOO

OpenVMS 1640000000 3200000000 ROO R31OOCOCO ROOOOO
OO000OOo0oOo0oboOooOOoOOOODOOOOO0DOO OpenVMS Alpha 000 R31
oooooobooooooobOoboOoooon
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2.2 Itanium O O

000 OpenVMS I640 00000000 IntelDOODDODOOOODOOODOO
000000000 OpenVMS Alpha 0000000 O0O0OO0OOOO0ODOOOOODOO
0000 OpenVMS 1640 0000000000 R8RIO OO O OpenVMS Alpha
OO0 ROR1OOO OpenVMS I640 00O OOOOOORIOGP(@MODOODOOO
000)oDooOoooodooDooOo0oodo FPOODOOOOOOO)ODODOOOO
0000000000000 00000000000 R4OR7ODOOCOODOOOO
0 OpenVMS Alpha OO0 R20 R1500000000

Macro-320 00000000 OpenVMS VAX O OpenVMS Alpha OO0 OO OO0
000000000000 000000000 OpenVMSI640OO0OOOOOOODO
gooooOoOoOoOoOoOOOOOOOOOOOOOOOOOODOOOODOODODODOO

OO00D000000 Macre-320000000000000OCOIe4a000000
o00ooU0obOoU0oOo00oOoOoU0oOoO0O0oOoOoUoDOoOOobOoOO0OooOOoU“MOVL
SS$ NORMAL, RO 00000000 D0ODOO0OOODOOD0ODODOOOOODO
OO0 RSOOIOOOOOODODOOOODO 2-100 OpenVMS VAX/OpenVMS Alpha
OO OpenVMS I64 00O OO0O0O0OOOO0OOOOODOODO
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MACRO O
2.2 Itanium

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

ooooooobDOd OpenvMS O0oo0ooobD0oooooODnD OpenvMSs 164 00
VAX/OpenVMS Alpha 00O 00O oon

RO R8
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 Itaniuom 0000000000
R27 Itanium 00000000 ODO
R28 Itanium 00 O0O00000OO
R29 R29
R30 R12
R31 RO

gooobooboobooboobooboobooboboobooboooboo
gbooobooboobooboobuooboobooboobooboboboobo
oooobooobobobobDbooboooboobooobo
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2.2 Itanium O O

OpenVMS Alpha OO0 APOO0O0O Macro-32000000000000D0O0ODO
gbobogobooboobooboooboboboobooboobooboobuoobg
FrPOOCODOOOOODOODOOOOODOOOODOODOOFPOOODODOOO
OpenVMS VAXO OO OpenVMS Alpha OO0 O00000OCOCDOOO0O0O00OO00OOO
gooooooFP)DO0D00ODOOODOODODOO

000000000000 0000000D00DO00D00D 0 VAX/Alpha OO OO
OO000Dobo0o0odn Itaniuom O OO 0OOO00O0OO00ODOOO Macro-320000
000@O0O000000000000)000000000000000

o00o0ob0o0o00ooOob0o0o0o0ooboonod tanivm OO OOOOOOODO
ooooboobobobooo

000000000000 000D00DO00000O0D00ObO0Ob00O0 Macro-3200
OO0 (Alpha00000O0 R160 R31O000000OO00OO0OODO)ODOOODOCOOO
goooobooobo

0000 OpenVMS Alpha 00 000COO0OOOOOODOOCOODODO R160 R210
0000000000 OpenVMS 1640000000000 OOOOOO CALLDO

0000000000 PUSHLOOODOODODODODODODODO 4AP)O

sAP)00000DOCOO000DOCOOU0O0DCOOU0OOO0OUObOOOOODO VAXOO
gboobooboobooboobuoobooboobobboooboboboobo
oooood

OpenVMS 164 0000000 OpenVMS Alpha 000000 Alpha 0000000
0000000000000 EVAX *00000000b000boooboooooog
0000000000000 0000 tanium 00000000000 Ie40000
000000000 EVAX *00000000C000DO000oO coogooooag
oo

2.3

0d

gobogboogon

OpenVMS Calling Standard 0 0 0 OpenVMS VAX O O O OO OpenVMS Alpha O
0000000 OpenVMS 6400000000000 0OOOD0OODOOOOOOODO
ogooooon

OpenVMS VAX OO OOOOO 2000000000 CALLO JSBOODODO 500
00 CALLSO CALLGO JSBO BSBWO O OO BSBBOOOODOO CALLOOODO
gooobooboobgoobooboboboooboobobbooobobboobo
0000000000 CALLOOOOOO0ODOOOODoDoOoooogonO (CALLS)OO
0000000 (CALLGODO00O0DO0DO00D00DO0oOoDO0oboooonooog
ooooOJsBOOoOOOOOOOOOoOOODOOOOODOOOODOOOObDOOOO
goooboobooboobooboobooboobooboobobboobo
oogono
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MACRO
2300

2.3.1

obooobooobon
goooboobgon

gooooooboo

OpenVMS Alpha 0000000000 ODO0ODO 100000000000 0O0OOO
ooooOJsROO0O00ODOCOOOODOOOOODOOOOODOOUOODeeOODOOO
OO0 Rl60 R2100000000O00O0O0OCR200000000O0O0ODODOO
0O0000000oooooDooooooooooJSsRO0OOoooooogg
gooobooobooobooboobooboobooboobooboobobooo
gooobooboooboobooboobooboobobboobobooboooo
goooboooboobooboobuoobuooboobobboobbobbobo
goooboobooboboboboooboobooboboboo

OpenVMS I64 0 0000000000000 10000000000000O00O0O0
OCO0ObreadlOO00O0OOO0OOOOOODOOOODOOOODOOS8DOOOOODO
OO0 R320R39UD0O0O0O0OOOOOOOOOOR200000000O0O0ODODOO
0000000000000 000O0O00O0OO0On (OpenVMS 164 OO0 MACRO
g00000obO0o00O0obO0obO0o0ooOobD0obOOoobO0obOO0bOoOobOR3IODOOO
0000000 OO00D0OCO00DOOO0O0bOOooOoooO)breallODOOOOOOO
goooboobooboobooboobuooboobooboobobbobo
gooobooobooobooboobooboobooboobooboboboboo
gooobooobooboobooboobooboobooboobuobobooo
goooboobooobooboobooboobooboooboooboboboobo
gooobooobooboobooon

0000000 OpenVMS Calling Standard 0000 OOOOODO

OVAX MACROODODOOOOOOOODOODOOOOOOOODOODOOOO
0o0oooooooooooooogooooooooonoboooooooooooa
0000000000000 0000o0ooooooooooooooooooon
goooOoOoOoOopoOooooOoo

gooobooobooboobooboobuooboobobobooobobbobo
gooobooobooboobooboobooboobobobobobobobooo
OCO0OO0OO0OO0OOVAXMACROOODOOOOOOOODOOOOODOOOODODOO
goooboobgon

00000000000 (OpenVMS Alpha D O)

Alpha0OO0O00OO0OO0O0OO0OO0DOOO(@UOODDODOO)0OOOODODOODODOODOOO
00000000 00o0oOoO0o0o0ooobO00oo0ooo0ooooooooooooo
0000000 (psect)D OO

e JOODOODODO

e JOODOOODOO0OOLODOODOODOODOD
e JOODODODOO

e JOODOODOO
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23000000000000
ogbooobooboobooboobooboobooboboboboboboboboo
gboobooboobuooboobooboobooboboobbobbobo
gboobooboobuooboobuoobuooboobobboobobobbobo
oobooboobooboobooboboboobooboboboobobobooboo
ogooobo 1ooobooboobooboobooboobooboobooboo
gboobgooboobgobooboboboooboobooboobobboobo

gbooboobobooboobobobooboo

gboobooboobgoobooboobooboobobboobbobbobo
gooobooboobooboobooboobooboboboobobobooooo
gboboobgooboobgooboobobboobooboboobobobooobo
gboobooboobgoobooboooboobooboboobooboooboo
gbooboboooboobooo

0000000000000 0O0DOO0O0D0OO0 OpenVMS Calling Standard O
ooooboobo

232 0O0O0OOOOOO0OOOUOODbDObDObOOOO

VA XOODOOOOOOOoDOooooooobOoooooobobooooobooooo
Oo0ooOoO00DOOo00OOoU0OoOOoO0oO0OOOoOovVAXOODooooooooo
gbooboobooboobooboboboooboobooboooboboboooboo
gpoono

oboobooboobooboobobbobbobobooboooboooboobo
O000D0@ODO OpenVMS I640 0000000000 DODODOO)DODOOO
goboobdooboobgoobooboboboobobooboboobbobooog
0000ooOoO00ooOo0o0o0DOoOo CALLOOOoOoOoooooooogoobooog
Oo0o0oO0OOoOOoOOOoDOOOO(@EFPp)ODDOOODODODO (OpenVMS AlphaO0 000
0O OpenVMS 1640 00000000000 0ODODOOOOODOODOODOODOOO
0000000000 (@ 240000)0

goboobooboobuoobooboobooboobobboobbobbobo
goooboobobobobooboobooboobooboo

233 [0O0OO0OOOOOOOUOObDbObODbOOOO

CALLSO CALLGO JSBO BSBWO BSBBO OO OOOOOOOOOOOOOOO
gooobooboobooboobobboobooboboboboboboboboo
OO000oO00obOO00oo00oDOoo0ooOO000O0OO00O0OO.JSB_LENTRY OO
OO000JSB32 ENTRYOOOOOOOUOOOOODOOUODOOOODOOOODO
oooooaon

e JO0OU00ODOUODODOD@MDUDODDODODO)JMPODOO BRBODOOODO
OBRWUOOOOOODOOOODODOOOOOODO
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MACRO
2300

2.3.4

obooobooobon
goooboobgon

gooooooboo

e JJ0IDODOODODO BRB @R1O)ID)ODODOODODOODODODOODO
Oo0ooOOo0o0o0oOoO00opooOo0obOoOoUoOooOooOOoDbOoooboRrRIOODO
gooooooo

e JO0O0ODO0ODOODLOODOODDOODLUOODDOODLOUOODOODDOO
ooooboobobbobooobooboboboobooo

1640 Alpha O OpenVMSOOODOOOOOODOOODOOOOODOOOODODOOO
gooobooobooboobooobooboobooboobooboobooo
gooobooboooboobooboobuoobooboobooboobooon
goooboooboooboobooboobooboobooboobooboon
00000000oooo0oo0oD MACROOOOODODOODOOOOOoDOoOooooO
gooobooboobuoobooboobuoobooboobuoobooboono
oooooogdoo MACROOODOOODUOUODOOOODOUOUOOOOOODOOO
gooobooobooboooboobooboobooboobooboobooon
gooobooobooboobo0obooboobooboobooboobooo
gooobooboooboobooboobooboobooboobooobooon
goooboobooobooboobooboobooboobooboobobooo
ooooboooboboobooobooobooobooboobooboobOoobOooon
goooboooboboo

OpenVMS 164000000 OpenVMS Alpha 00O O0O0O0OO0OOOCOOOOO
coooooO0oooOoOooooOooooOo“CbooOo”™™woooooooooooo
gboooboooboobooboog

guoooobbbgoogooobbboogoooon

STARLETMLBOOOOOOOOOOODOOOODOOODODOOODOOOOOO
g0o00ooOobo0oOo0obO0obOo0ooOobD0obOoob0obODOobobo BODOobDoOoo
oogd

OpenVMS VAX OO ODOOODODODODODODOO.CALLENTRYODODODODO
OO0000 OpenVMS Alpha DO OOOO0O OpenVMSI640 000000 OODO
goooboobooobooboobooboobooboobooboobooo
goooboooboobobbobooobooboobobbooboobo

e CALL ENTRYOOOOO Macro-32000O00O.ENTRYOOOOODOOO
000000000000 0O0OOD0.CALLENTRYOOOODOODOOOO
OO.ENTRYOOOOOOOOODODODOOOOOOO.ENTRYOOOOODOODO
ooobooboobooboooooobobobooboobooooooboobo
gogo

RN

.ENTRY O O OO OpenVMS Alpha O OpenVMS 164 0 .CALL_ENTRY O OO
goooobbOoOb.ENTRYDOOUOOOOOOOooDOODODDOOOOO
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23000000000000

O0000b0Oo0bO0oboooboovAXMACROOOOODOODOOODOO 2.4.2
gooooooboooo

e JSB_ENTRYO O OOO JSBO BSBBO BSBWOOOOOOOOOOOOOO
00000000000 JSB32_ ENTRYOODODODO Alpha 000 Itanium 00O
gobobo0o0o 200000b000b0oboboobobooooobooD

JSB_ENTRYOODOODOODODOODODODODOJMPOOODODODODOODOO

gobooboobooboooobooboobuooboobbobobooobo

000dood0oDOoO00oo0o0ooo0oooOoooooooooonodJsBO
goboooooboobo

JMP ROODOODODOODOOODOOOOODODODOOOdSBOOOOO
gbobogobboobboooooboooboboboooooboboooboboo
O.JSBENTRYOOOOOOOOOODODOOUOOOOUOODOOODOOOOOO
gobooboobooobboobuoobooboobobooobooboooo
googon

e EXCEPTION_ENTRY O OO (OpenVMS Alpha 0 0)D0O0O00D0O0OO0D0OO
gooooooog

e CALL_LINKAGEO OO (OpenVMS I6400)000D0O0O0OO0DOOOODOOO
goboobooobooboobooboobooobobooboobooboo
00000 CALLSO CALLGO JSBO BSBBO BSBWOOOOOOOODOOO
gooobooooboobooboobooobobooobuooboobooooo
gbooboboobgoobooboo

e USE LINKAGEOOO (OpenVMS I6400)000000000OCOOOOO
gbooobobooobooboobooboooboooobobooboobooboo
000000000 CALLSO CALLGO JSBO BSBBO BSBWO OO OGOOO
gooooo

e DEFINE_LINKAGE O OO (OpenVMS 16400 )00 00O 0O .CALL_LINKAGE
O00O0OCOCO.USE_LINKAGOOOOOOOOOOOOODOOODOOOODOOD
o0

o000bO0obO0o0oOo0obOobOo0ooOOo Boooooobooo

235 [0O0OO0OOOOOOOOObDObOO

VAX (O JSBO BSBWO BSBBO OO OOOOOOoOOOoOOODOOOOOoOOoOooOOoO
00000000000 CALLSOOD CALLGODOODODODDOOO OpenVMS
VA XOODOOOODOOOOOODOOOOO OpenVMS Alpha O 0O 0O OpenVMS 164
Oo00o00o0o0o00oooooooooooooooooo
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2300

ooooboboboboooboobooo
goooboobgon

000000000 CALLSODODO0DOO0O0OO0O0DOO0DO0obooooooobobooo
OCO0000000D0OCO00DCO0O0OOOO0DbDOO0O00 OpenVMS Alpha 00O
0000000 OpenVMS 640000000000 OO0O0ODOCOOOOOOOOO
ooooboooboboboboooboon

vAXOOOOoooooooooooo

PUSH R2
PUSH #1
CALLS  #2,XYZ

VAXOOODODOOOO OpenVMS Alpha 000000000 ODOOOOODOO

SEXTL  R2, R17 . R2 is the second paraneter
LDA R16, 1(R31) ; #1is the first parameter

LDA R25, 2(R31) ;2 parameters

LDQ R26, 32(R13) . Cet routine address

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

VAXOOOOOOOOOO OpenVMS 1640 000000000000 O0O0O0OOO

oa

sxtd  rd6 =128 ; Load 2nd output register

adds r45=1, 10 . Load 1st output register

adds r25=2, 10 ; 2 parameters

adds  r12 =-16, r12 ; Extra octaword per calling standard
br.call.sptk.many br0 = XYZ ;; ; Call the routine

adds  r12 =16, R16 ; Pop extra octaword

mov rl=r32 ; Restore saved &P

OOOCCOOOOOO0O OpenVMS Alphad OpenVMS I64000000000000
oooobooboboboboooboooboobo

00000000 CALLSO0ODOOO CALLGOODOODOOoDoDoooooooooo
OO0 OpenVMS Alpha 00000 OpenVMS I640 0000000 OO0DODOOODO
ooobooboobooboobobobobobobobo20b00obOobOobOoDbO
OpenVMS VAX O OOODOOO CALLGUOOOOUOOOOODOOOODOOODO
oobooboooobooboboobboooboobboobboobobooobooo
000000000 0DOO00DODOOO00O0O0DbOOO OpenVMS AlphaO0O OO0
OpenVMS I64 00 00000CO00DOCO0ODOOOODOOOOOOOOODOOO
00000o0d0ooOOo0o00oooOoooooooooooDooD CALLGOoOooogo
0000000000 0000000000 CALLGODODOO0O CALLSOOO0OO0OO
obooo2500000000000b0000000obD0booooDoboooo
gboooboobooooboooboobo
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24 CALLODO0ODOODOODOO

24 CALLOOUOOOOUOOOOOOO

OpenVMS VAXO OpenVMS Alphall OpenVMS 1640 00000000000 (O
230000)H00000O00 APOOO VAXOODOOODOOOODODoOOoOoOooOoOoOo
ooooooooOoOoOoOo

e JO0O0JUIODOOUODODAPOIODODOOODOOODO OpenVMS Alpha OO
OOpenVMS I64 0000000 O0ODOOO0ODOOOOOOOOOOOODOOO
goooooooooo

e APODO0DODOO0OODODODODODUODOODODOODODODODODODODO
gobooobgogboobooboobboboboobuooboobooboo
goobooboobooboobooobooboboobuooboobooboo
0000000000000 vVAXOOOOOOoDOoOooooO.CALL_ENTRY O
000000 20000000000000000000 (@ 24.10000)H0O

ooooboobooboobooboboboobDboobooobD0ooboDoobooDbo
gbogobooboobgoobooboboobooboobooboobuoono
o000 rpPO0O0OO0OOOODO

241 [O0O0OOOOOOOODOD

O0000000DoDoO00ooo0oooOoAPOOOOOODOOODOOOOO
oogono

APOOCO APOUO0OOOOCUOODOOOODODOOO

APOOCO APOUO0DOCOOOODOOOUOODOOOODOOO

Oo0O00ooOoOOoO00oDoOoo APOODOOOOODOOOOO

O0O000OOO000DoOo0oAPOODOOOODOOOOODOO

6AP)0 000000000 DO0OO00DOOOU0O0ODOOUOODOOObODDbOOO
goof

gboobooboobooboobobboobooboobobobobbobo
oooobooboboboobooonbg

000000000 0OD0.CALLENTRYOOODOODOO 2000 0home_
args=TRUEO OO max_args=nU 00000000000 OoOoooooooon
go

UO0max_args=nD 000000000000 O0OOOO0DOO0ODOO0OOO0ODO0DOO
obooobobOdOmax_args=nD 000000 OO0ODOOO0OOOODO0ODOOODOOO
oooboobooboboobboooboobobooboooboobobooboo
OOhome_args=TRUED 00O OOOO0ODOOCOOODOOOOOOOOODOOOOOO
o000 APOCOOOOJSBOODOOOOOOODOOOODOOODOOODOOO
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24 CALLODO0ODOO0ODOO0ODOO

0000000000000 00.CALL ENTRYOOODODOOOODOODOOO
OOoO0COOFPOOO0ODOOODOOOOOODOOOOOODOUODOODOOO

OOJSB ENTRYOOOODOOOO APOODOOOOOOOODOOOOODOOO
oooobooboo

oooboobobooboobobooboboobooboboobooboboobooo
oo

goooboobobobooooboooboooboobooboobooboobooo
gooobooboooboobooboobooboobooboobooobooon
gbooobooboobobOmax_argsD D00 O00OD0OO0DOODOOODOODOO
goooboobgon

home_args=TRUEO OO0 0O0O0O00OO0D0O0OO0ODOODOOOOOOODOO

AMVAC- W MAXARGEXC, MAX_ARGS exceeded in routine routine_name, using n

gooboooboboooboobboooboobbooboooboobboooboo
O0Omax_argsD OO OD0DO0OO0OOOD0ODOOODOOODOOOODOOODOODOOO
0000000 OpenVMS Alpha 000000 600 OpenVMSI64O0 OO OO0
shouoooooooooooooooooooooobobobDOobuDbOoo
o00Oo00ood0oo0o0ooOOoU0DOoUOooOoboo0oooUooDoooo(@ouo
ooobooboooboobobooboob0boobobooobooboboobooo
Omax_args0 00000000000 ODOODOOOO)

max_argsU 000000000000 0O0O0000ODbOO0000bobObO0o0oon
googooboooog

AVAC-| - ARGLI SHOME, argument |ist nust be homed in caller

gogogoboboboooooobbbtbooooooooboobbooooobobobobooo
gbooobooboobgn

AVAC-| - ARGLI SHOME, argument |ist nust be homed in caller
AVAC- | - MAXARGUSE, max_args val ue used for honed arglist isn

ooOndDbO00O0O0OOOOOO0OOO0ODOO0ObObODbOObOOObDOODbOn

242 [0O000O0OO0OO0OOOOOO

000000000 OO0OVAX MACRO CALLOOOODOOOODOOODOOOODO
000000000000 00000000OD0O00.ENTRYDODODODODODOD
gboooboobooobooboobooboobooboobuooboobooboo
0000000000 0OO00DooOoOO PUSHLO POPLODOOCOOODOOOOODO
goooboooboobobobobooobooobooboooboo
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24 CALLODO0ODOODOODOO

OpenVMS Alpha 00 OO0 OpenVMS 1640000000 PUSHLO POPLOO
oboooooooboboboboooobooooooobo 3200000o00DO0D
goobooboobboooboobbooboobobooboobbooboon
obooobooboobooboobobboobooboobooboboboboo
0000000000000 @®OORIOOOD)D6400000000000DODOO
gboboobdooboobgooboobobooobooboooboobbobboobo
goboobooboooboobooboobooboobooboobobbobo
O000C0OCOO0OOOCOO0OO0OO0OO0OUO0UO0OO.CALLENTRYO D DoutputD OO QO OO
00000000000 (@260000)0 OpenVMSI6e4O0OOO0OOO0O0OOO
OO0000OO000OCOO0O0OO0O0O.CALL_LINKAGEODODOOUODOOODOOOODOO
le4a00000000O0O0OO0O0OOOOODOODODOOOLOOOOODOODODODO
oooooo

243 0O0OOODOOOOO

00000 APOO0ODOOOU0DDOO0ODOOOOOOOODOOOAPOODOOODO
OR120000000CO00O0ODCOOOOOOODOOOUOODOOOODODOOOO
OO000DooO000oOooO00bOOoOoOoOoooOoooooooAap) 0D R1I2000000
O000D0O0O00000DO0Ohome_args=TRUED OO OOODOOOOODOODOOO
00000000 R1I20VAXODODODOODODODODODOODO

244 [QOQ0O0OOOOO0OO0OOOODDODOOOOOOUODDOO

goboooobooboboooboboobobbooobobooobooobobo
gOo0ooO0oo0OooO0oOoO0ooOoDooUoDoOoooOboooFpoOoOO
O.CALLENTRYOOOOOUODOOOUOODOOUOODOOOOODOOODOOoOOo
oooobooboobooboobobboobooboobooboboboboo
obooobooboobon

OpenVMS Alpha 00 000000000000 O0ODODOOODOODOODOODOOO
OO00O00O000DOOoO00OooOoO00ooOoOO TRAPBOOOODOOOODOOOOODO
0000 Alpha00000O0O0O0ODOOOOODOOOODOOOOODOOOODOOOO
gooobooboobooboobobobooboobooboobobobooboo
gboobooboobuoobuooboobooboobooooboobooobo
goboobooboobooboobuoobooboobooboooboboobooboo
o000ooOooobOOobOobOob0o0oU0oOoooO0oDobOOobO0bOOobO0O RETOHDOOO
00 EVA X TRAPBOOOOOOOOODOO
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obooobooboboboobooonbg
25JsBU0O0OO0O0ODO0DbDOO0ObOODOO

25 JSBUUOULOOOOOOOooOuooboon

OOO0O0O0O0OOVAXMACROOODOOOOOOODOOO OpenVMS Alpha0 00O
OpenVMS 1640 0000000000000 JSBOOOOOOOOOOOOOOO
gooobooobgon

cooooogooooooJsBOoOoooooooooooooooboOoooboooOoo
gooobooboobooboobuoobooboobooboobobobooboo
00000000000 VAXMACROOOOOODOOO PUSHLO POPLOODODO
ooboobooboobooboooboboboboobooboobooo 32000
oboboooooooboboboooooooobobobe4a0boobobon
goooboobooboboobooboobooboobooon

gooobooboooboobooboobooboobobobooboboboboooo
000 @doooo0oooooooodoD)oooooooOooooogooooog
0000000000 0bO0000DO0boobD0bO0oooOoboOobO JsBOOOOO
000000000000 JSB.ENTRYOOODOOO.JSB32_ ENTRYOOOODODO
gboooboobooboboobooboobobboboobg

2.5.1 JSB_ENTRY J.JSB32_ENTRY U U U

JSBOOOODOOO0ODOOUODOCOO0ODODO 2000000JSB.ENTRYOODODO
OO000000000.JSB32 ENTRYOOOOODOOOODODODOOOOOO 6400
ooooobOoob 320b00b00o0bobooboobooboobobooDbOon
gooo

JSB_ENTRYOOOOOOOODOOOODOOODOOODOOODOOODOOO
OO000OCOROORIODODOODOOOOODOOOOOOOODODODOOODO 40O
goooboooboooboobooboobooboobooboobooboob
gooobooboboboobooboobuoobooboobooboobooo
OO0000O000DOOo002600000000.JSB.ENTRYODOOOOODDOOO
gboooboobooboboobooboobobooobooboobobo

JSB32 ENTRYO ODOOUOOOUODOOOOOOOODOOOOOOODOOOO
gooobobooobobob 33200bb00o00oobobbooobobbooo
OO0preservel 000000000 0ODO0ODOOO0OGOO0O00O0DO00O0DODODOOO
googo

oboooobo 20000000 00b0O000obDOooDooboOobDOooooo
O0.JSB32. ENTRYOOOOOODOOQOOODODOOODODOOODOOODOOOOOO
gooobooobobobooobooobooboobooboobooboobooo
0000000000000 000JSB32 ENTRYOOOODOOODOOOODOO
OO000O0000O0O0o00oooO0OoD 3200000000oooooo/oogooo
gooobooboboo

2-14 MACROOOOOOODOODOODOOOOOOOO
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ooooboobooboboboooo
25JsBO0O0O00O0ODOOO0ODOODOODOO0

oo

OpenVMS Alpha OpenvMS 164000 000000000CO 64000
goboobogbooboobooboooboobooboobooon
gobooboobooboobooboobo MACRODDOODDODDO
O000000JSB32 ENTRYOOOODGOGOQOGO

252 JSB32_ ENTRYUUOUOUOOOODODO 200000

JSB32 ENTRYOOOODOOOOODO 200000000000

e JODOOO0O0ODOO0ODDOOODDOOODDDODOOODDOOODDO
Macro-320 0 0000000000000 COOODOOO0ODO.JSB32_ENTRY O
gooooon

e JODOUODOOLOODG4DUIDODODODODODODODODODODODO
000 Macro-320 0000 100000000000 DOODODOOOOOO
Macro-320 000000000000 0OD0O 400000 ODOODODOOO
O000000O0O00DOCOO0O0DbOO00.JSB_.ENTRY O OO.CALL_ENTRY O
gobobooboooboobobuooobooobooobooboboooonooo
0000000000000 JSB32. ENTRYOOOOOOOOOOO

gobooboobooobboobuoobooboobobooobooboooo
goboobooobobobobooboobooboboobooboobooooo
O000.JSB.ENTRYOOO.CALL ENTRYOOOUOOOOODOOOODOOO
00000000000 .JSB32. ENTRYOOUOOOOOODODOOOOOOOOooO
gobooboobobobboobuooboooboobooboobooooo
gooboboooboobooboboooboobooboboooboobooo

oo

JSB32_ ENTRYODOUOODUOODODOOOOODOOODLOODOOODbOOODbOOO
goboobobooboobooobo0o200boooobooobon
UJSB32_ENTRYOUDODOODODUOODOOODLOOODLOODOObOOoOobOon
goboboboobooboobuooboobooboobobbobe4dn
gobooboooboooobooo

JSB32_ENTRYU O ASTOUODOUOOOOODOODOOOOODODOOOODOODO
goobobooobooobooboon

253 JSBUUOUOOOO PUSHROODO POPROO

PUSHR/POPROODOODOOOOODOOOODOOOOODOOOOODOODOO

OJSBENTRYOOOOOOOOOODOOODODODODODODODODODOOODOOOD
O0000O000DOCO0O0O0OO0O100 PUSHR/POPROOOOODO 10000 2
goboobuooboobuooboobobobooboobooboobobbobo
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2.5JSB

goooboooboooboobooooo
gboobobooboobooboo

gogoobobobbooooobobobobooooooboboobooooooobbobooa
gogd

254 JSBUUUOUOOOOOOOOOOOOOOOO

JSB_ENTRYOOOOOO OFP)OOODOOOOOOODOOOO0O0000000O0
gooobgoobobo

26 UOUOOOOOOOOOOOO

000000000000 .CALL_ENTRYO .JSB_ENTRYO .JSB32_

ENTRYO .CALL_LINKAGE (OpenVMS 164 0 0 )00 .USE_LINKAGE (OpenVMS
I64 O 0)O .DEFINE_LINKAGE (OpenVMS 164 0 0) 000000 4000000
oooooooooboooooDboboo

e input
e output
e scratch

® preserve

goooboobooobooboobooboobooboboobooboboooboo
goooboobooboobooboobuooboobooboobobboobo
gooobooboboo

e JO00O0O0DOOOODODOODOODOOUODOOUODOOO W 242000000
2510000)

e JO0ODDOODOODOODUODLODOODOODOOD
e JOODOODOOOLOODOODOODOODOD

o

OpenVMS Alpha0 OO0 O0O0O: /OPTIMIZE=VAXREGS O OO OO VAXO
gboobooobooboobooboobooboobbobboob
000000000000 00000000input0 O00outputD 0O OO
ooooboboooboobooboobooboobobooboboboob
goooboboooboobooboobooboobboooboboboboob
goooboobobobobooboobon
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MACROODOODOO
2.

ooooboobobobooo
ceUbUOOUobOObODOODO

261 00000O0OOO0OOODOODODOO inputO O

inputD OO0 O0O00O0OCO00OOOO00OOOO00ODOCOOOODOoOOobOOOOoOoDoOo
gboobooboobgooboobobboooboobooboobobboobo
obooboobooboobooboobooboboboobooboboobooooog
0000000000000 0000000mput0000D00ODO0O00O0ODO0ODO

inpuD 0 0000000000000 00000000O0000O00O0DO00O000

OO0OO0iputCO0000OO0O00ODOOCOODOOODOOOOODODOOODDED 24200
o00251000000000000D00DO0DO0ODODOOOOOODOODODOO
0000000000000 000000bO0D00OOInputD 00 0OD O DO outputd

OOpreservedO00scratch0 0000000000000 O0ODO0OODOODOODOO0O
od

inputD 0000000000 COO000OOO00OOOO00ODoOO0OOOoOooDoOo
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O .PRESERVE ATOMICITY O O O O .NOPRESERVE ATOMICITYO OO ODODO
gooobooobooboboboboobooboobo

oboo0o0oooobooboooooooDobOoboooRrRIODOOODODODbDOOO
oboooboooboobooboboooboon

INCL (RY)

OpenVMS VAX OO OOOODOOOOOOOOUODOOO 300OOOOOOOOOOO
gooobooboobobooboobooboboboboobg

OpenVMS Alpha 00 00000CO 100 VAXOOOODOOOOOOODOO 3
ooooooobooboobooo
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211 vAX O OOOOoOOooooooo
DL R, (RY
AL R27, 1, ROT
SL R, (RY)

OO0 OpenVMS I64 0000000000 40000000000000DC0OO

| d4 r22 = [r9
sxtd 122 =122
adds r22 =1, r22
st4 [r9] =122

OO0 Alpha/Itanium OO0 0000000000 COO0OOO0OOCOODOOCOOOO
0000000000000 00O0O000OO0oOooO ASTOOOODOOOODOO
OO0 LDLO STLODODOOODOOOOOOOO0OOOOOOO ASTOODODOOOOO
O0R1IDODO0DOODOODOODOO STLOODOODOODOODOODODO RHODODOO
gogd

OO00O0O0OD0O0O0DO0O0OOO/PRESERVE=ATOMICITY (O O O .PRESERVE
ATOMICITY) 00 0000000000000 INCL(RHOOOODOO AlphaO0O
ooooboooboobo

Retry: LDL_L RS, (RL)

ADDL RO, #1, Ro8
SILC  Re8, (Rl)

BEQ RS, fail

fail: BR Retry

taniom 000000000000 ODOOOOO

$L3:  1d4 r23 = [r9
mv. m apeev =123
mov r22 =123
sxt4 r23 =r23
adds r23 =1, r23
cnpxchgd.acq 123, [r9] =123
cnp. eq pro, pr6 =r22, r23

(pré) br. cond. dpnt. few $L3

OpenVMS Alpha 0000000 OOCO0OOOCOOOCOOOOUODOCOOOOOO

000000000000 0oOooooooOo ®RHUOOooooono STL_C (Store
Longword Conditiona) 000 (RHOOODOOO R280 000000000000
goboobooboobgooboobobobooobooboboobbobobobo
gooobobooobooboon
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211 vAXODOOooOooooooo

Alpha 0000000000000 00O00000O000000000000000
0000 BEQRetryJODOODD BEQFaild BRRetry 100000000000
000000000000 00000000000000000000000000
D00O000000000O0

OpenVMS Alpha 000000000000 OOOOOOOODOOOOOOOOOO
goooboobobooboooooobooboobooboobooboobooo
gbooobooboobuooboobooboobooboobuoobooboonoo
0O0000O000DOOo0o00DOoOo0OoDoOoOOoDoOgO (U 211600000

OpenVMS 164 0000000 QO compare-exchange 0 0 (ecmpxchg) 000000
oo uoooobobooooo
0000000000000 000oo00oooooooooooooooooooOO
oooo

OpenVMS Alpha 0000000 OpenVMS I640 0000000000 O0DOO0O
00000000000 0o0oo00oooduooooooooooooooooooon
gdoooboboootdouobobooooouoboooodoooonooon
O000000ooO000o00oo000oo0ooo0ooo0oDooooooooon
O00000D0D0O0000U00ooO000ooo0ooouooooooo ASTHYOooo
O0000d000000O000o0o0o0o00ooooooouoooooooooog
0000000 Alpha000O00D0O0O0ODOOODO -00-000000000D000O
0000000000000 0O00O00 Migrating to an OpenVMS AXP System:
Recompiling and Relinking Applications! 0000000000

g

OO000000OCO0O0O0O0DOCOO0O0OO Alpha PALcode00OO0DO0O

gbooobboooboobooboobboooboobuoobooobooon
ooooboboobooboobuoobobooboboobooboooooo
00000000 00b00b0o0obO0o0obuoob.PRESERVE ATOMICITY
gooobobooobooboobooboboobooboobooobooboon
oooOo@21n1s50000)0

2112 0O0OO0OO0OOU

Alpha 0O VAX MACROO O OODOOOUOODOOOODOOODOOOOODODOO
goooboobooobooboobooboobooboobooobobobooboo
gooobooobooobooboooboobooboobooboobobobooo
ooooooobooobo

1 0oDO00D000000000D000000000000000000000000000 OpenVMSOOODOOODODO

0000000000000 000O0 https://support.hpe.com/hpesc/public/docDisplay?docld=a00058693en us0 0 00000
Oo0Oo0d00o0oOooooooo
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MACROOODOODOOO
2.11 VAX

goooooobobooo
gooobooobobod
VA XOODOOOOOOOoDOooooooobOoooooobooooooboobooo
goboobuooboobuoobooboobooboobooooboboobooobo
ooooboobobo200000b0oo0oooobobooboooobooboooo
(HRN

Alpha 0000000000 DOOO0ODOOO0ODOOOOOOOOODOOODOOOOO
gooobooboobooboobobobobbooboboooobooboooog
gboobooboboobgoobgooboboobooboobonboo

Alpha00O000OOCOO0OOOOOODOOOODOOUOOOOOODOOOODOOOO
gboobooboobgooboobobobooboobobbooboboobooonoog
goboobooboobooboobobboobooboobooboboboboo
gboobgooboobgooooobobboooboobobobooboboboobo
oooob2000000000bobooooobooboooooooboobooooDo
gboobooboobooboobooboobooboboboobobobboboo
obooboboooboobooo

Ttaniom 00 0000000000000 OODOOOODOODOOOOOOODODO
goboobooboobgoobuooboobooboobobooobbobobobo
goooogo

gboobooooboooboooboobobooobbooobboooobboon
0000000000 /PRESERVE=GRANULARITYOOOOOOOOOOO
/PRESERVE=GRANULARITYO OOODOOOODODOOODOOOODOOOODOOO
00o00o0O0o0oO0oU0DOoO0bOoOoDooObooOOoo vVAXOooooogo
OO0000CO0 Alpha00000OOCO0OO0OCO0ODOOCO0ODOOVAXMACROOO
000000000000 .PRESERVE GRANULARITY O 0O O O .NOPRESERVE
GRANULARITYOOOOODODOODOOOODOODOODOOOODOOOODOOO
gogd

0000000 MOVBR1,(R2)OOOO Alpha0 00O O0OODOOOOODOOO
QU  R3, (R)

INBL R, R, R2

MSKBL  Ro3, R, R23

BIS R3, R2, RO3
SIQU  R3, (R)

LbQ UOOO STQ UOOO00O0O0oUO0oooooooooo ®oooooooo
gbooboobobooboobobbooboobooon

O0 tanivm OO0 OO0 O0O0O0OOOOOOOODO

stl [r28] =19

MACROOOOOOOOODOODOOOOOOOOO 2-31
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211 vAXODOOooOooooooo

gogogobbobboooooobobobboooooooboboobboooooboboboboooo
OO0 Alpha000000OCOOODOOOODOOOOO

BIC R2, #'B0111, R24
RETRY:  LDQL  Re8, (Rod)
MSKBL  R28, R2, RO8

INBL  RL, R, R25
BIS R25, R8, R25
SIQC RS, (Rd)

BEQ R25, FAIL

AL BR RETRY

00000 ®R2)OUODODDODODODODOOOODODODOODOODODODODOODOOD
gooobgooobgon

Itaniuom 0000000000000 O0OO0OOOOOOODOOOOOOODOODOOO
gooobooboobgooobobooboo

MOVW R1,(R2) 0000000000000 00OO000C AlphaD0O0O0000O
O000000000000000000000000000000000 R200
00000000000000000000000000000R20000000
00000000000 0000000000000000 MOVBOOOOOOO
000000000000 INSBLOODO MSKBLOOOOODOO INSWLO OO

MSKWLOOOOOOODO R2000O00O0O0D0C0 BICO#AB01100000000
R200000000000O0000O000O0O0000000000N000ONONOo
000000000000 00000000000000000000 200000
LDQ L/STQ COOOOODOO0OO

000 taniuvm 000 0000000000000O00000OOO0ODOOOO0OO
Oost2[r28] =r90000000O

RN

oooobobooboobooboobbooboobooboooboo
gbooobboobooboobooboboboboobooboobooon
gboooboboooboobooboobboooboobuooboobooon
gbooobbooobooboobogbboooboobooboobooon
gbobooobboobooobboooboooboooboooboon
0000ob00obob0b0obobobobOoboOo0oboO0oO0obd.SET_REGISTERS
UNALIGNED=RNnO OO QOO0O0O

MOVLRL,R2)ODOOODOOOOODOOOOOOOOODOOUOOOOOODOOO
OO0000000O00O0oOo00ooOooooOoOooo STLOooooooooogog
00000000000 0bO0b0b00o0o0oo0ooDobOOobDO STLoOoDOooo
OO0000000O0C0O00O00DOO0O00 PALecodeDOOOODOOOODOOOODO
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MACROOODOODOOO
2.11 VAX

goooooobobooo
gooobooobobod
gogobobobbooooobobobboooooooboooooooboboboooo

O0000CO00D0CO0OO0OO PALecodeOOOOOOODOOOODOOODOOO
gbooboboooboobooboboobon

000000000 OpenVMS Alpha 000000000000 0OOCODOODOOOO
0000000U000o000ooo00oo00oo0ooooooooooooog
000 ASTOOOOO0OO00O0O000OO0DOOOOO000000O0DoOoOoOoO0O0g
00000000DOo000ooo00ooo00Do0ooooooooOoooDooog
0000000000000 0000 OpenVMS Alpha DO 0OOOO0OD0ODOOOO
000000000000 0000000000000O Migrating to an OpenVMS
AXP System: Recompiling and Relinking Applications 1 0O 00000000

oo

INSVOODOOOOoooooobooboobuoobooboobooobooo
goboobooobooobooo

2113 000OO0ODOOOOO0OOOO0

OO000O0O00DO0O00DO0O00O00OOoOoU0OoOoOo0bOOOo0OvVAXOOooo
gboooboobobobobooobooboobobobooboo

00 000.PRESERVE=GRANULARITY OO OOOOOOOOOOOOOO
INCWI1ROOOODODODODODOOOODOODODODODOODDODODOODODODOODODOOOD
OO0 .PRESERVE=ATOMICITYOOOOOOOOOOOOOOOOOOOOOOO
gboobooboobuooboobobbooboobooboobobobobo
ooooboobo

gbooobooboobooboobobbooboobooboboboboboboo
gboboobooboobuoobuooboobooboobooooboboobooobo
gboobooboobgoobooboooboobbooobooboobooboobooonog
gboobooboobgooboobobbooboobooboobobobobo
ooooboooboobo

2114 000OD0OODDODOOOOOOO

O0000000DO0D000DLO0VAXOODOOooOoooboooooooooo
OO00CO00 OpenVMS Alpha 0000000 OpenVMS 1640000000
O O/PRESERVE=ATOMICITYO OO OODOOVAX MACROODOOOOOOOOO
ooooboobobbooboobooboboboobooo

O00OoooovAXOOooooooogo

ADDL2 (R1), 4(RL)

MACROOOOOOOOODOODOOOOOOOOO 2-33
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211 vAXODOOooOooooooo

00000000 Q0/PRESERVE=ATOMICITY (O O O .PRESERVE ATOMICITY)
OO000OO0000DOOoO00booOoOOoOooOoOg Alpha00CO00OD0OOOODOOO
oo

DL RS, (RY)

Retry: LDLL R4, 4(Rl)
ADDL o8, Ro4, Rod
STLC R4, 4(Rl)
BEQ  fail

fail: BR  Retry

OO00oo0d0oooOoOooo STL.Ccodoodoooooooooooooood
0000000000000 0 RHODODOODOOOODOOOO0ODOOO0 VAXOO
OO000O00O0D0CO0 OpenVMS VAXOODOOOODOOODOOODOOODO
O0OCOOOO0O OpenVMS Alpha 00000 OpenVMS I6400000000000
oooobooobooboobooo

oO0oooooo@®yUoooooooooooooooooooooOooood
goooboooboobobboobouoobooboobuobobooboobo

000000000000 000 Iteaniuvm OO0 O00O0D0O0OOODOODOODO

| d4 ri9 = [r9]
sxtd  r19=r19
adds r16 =4, r9
$L4: 1d4 ri7 = [r16]
mv.m apccv = ri7
nmv ris =rl17
sxtd  rl7 =117
add ri7 =r19, r17
cnpxchgd. acq r17, [rl16] = r17
chp.eq pr0, pr7 =r15 rl7
(pr7)  br.cond. dpnt.few $L4

00 VAXOOODOODO0O0O00
ML (R1), 4(RL)

gogoobobobbooooobobobbooooooboboobboooooobobobobooaa
AlphaO00O000D0COOODOCOOOO

DL RS, (R
STL RS, 4(RY)

0000 VAXOOOOOOVAXCPUOOODOOOODODO Alpha0OD0OO0OODOO
000 Alpha CPUDDOOODODOOODODOOOD4ROOODODOOODOOOODODO
oooooo0o0ooOooOoOooOooO0O0oDOoOo0 LDLLO STL.COoOoOoooooo
goooboobgno
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obooboobobooboon
211 vAXODoOooogooooooo

OpenVMS 16400 0000000000 0O00OOODOODOOODOODODOO

| d4 rid =[r9]
sxt4  rl4 =r14
adds r24 =4, r9
st4 [r24] =r14

000000000 VAXINCLOOOOOOoooooo
INL @Rl

0000D0D0D0O00O0/PRESERVE=ATOMICITY (O O O .PRESERVE ATOMICITY)
000000000000 0DOC0OU0ooog Alphal0OO0O0OODOOOODOOOO

00
LOL R28, (R1)
Retry: LDL_L R24,(R28)
ADDL  R24,#1,R24
STL C Re4,(Reg)

BEQ  fall

fail: BR  Retry

gogobbbbooooobbobbboooooooboooooooboboogo
gboobgooboboobooboobobooboobooon

OpenVMS I64 000000000 O0DOOOOODOOOOODOOOODO

| d4 ri6 = [r9]
sxtd 116 =rlb
$L5:  1d4d  rld =[rlf]
mv.m apccv = rl4
mv r2d =rl4
sxtd  rld=rl4
adds rld4 =1 rl4
cnpxchgd. acq r14, [r16] =r14
chp.eq pr0, pr8 =r24, rl4
(pr8)  br.cond. dpnt.few $L5

2115 000OO0OODOOOO0OO0OO0OO0OOOOOOOd

goboobooboobgoobooboboboooboobooboobobboobo
ooooobooboooooobobooooboboooooobo 20bb0oOooOoOd
-00-00b000bo0oboobobboobooboobooboobo

OpenVMS Alpha 0000 0000CO0OO0OOOOODOOO0ODOOOOODOOOOO
00000 LDx LODOO STx COOOD0OO0OO0OO0O0OOO0DOO0OOoOooOoooooo
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211 vAXODOOooOooooooo

000000000000 0D0 LDx LOOO STx COOOOoDOoooooooon
gboooboobooboobod

OpenVMS 164 000 0 00O O compare-exchange (cmpxchg) 00O 00O OO0OO
OO000000000o000oo0o00oooooooooooooooooooon

OpenVMS Alpha 0 000 0O O O/PRESERVE=ATOMICITY (O O O .PRESERVE
ATOMICITY) OO0 00000000 INCL(RHOOO LDL_LOOOOO STL_CO
000000000 RIDODOOODOODOODOO0ODODOOODOODOODOOD

gooooooooooo
| NOW (RY)

OpenVMS Alpha 000000000000 OOOODOOCOODOOOOOOOOOO
ooooooobooobo

BIC RL, #'B0110,R28 ; Conpute Aligned Address

Retry: LDQL R24,(Re8) ; Load the QVwith the data
EXTW  R24,RL, R23 ; Extract out the Wrd
ADDL  R23,#1,R23 ; Increment the Wrd
INSW  R23,RL, R23 . Correctly position the Wrd
MSKW  R24,RL, R24 ; Zero the spot for the Wrd
BIS R23, R24, R23 ; Combine Original and New word
STQC Re3, (Re8) ; Conditionally store result

BEQ fail . Branch ahead on failure

fail: BR Retry

OO0 BICOOOO#B01110000#/B0110000000000OOO0ODOOOO
gooobooobooobooboobooboobooboobooboobooo
oboooooooboobooboooooobo R1OOo0ob0OooooDobDOobOoon
oO0000o0ooO0ooOo0OoDpDoOoooooOooooooboOooOoUonoBICOODOO
0000000000000 00oooon LDQ_L (Load Quadword Locked) O O
gbooobgooboboboobooboobobpooboon

oOoooooOooooOoOooDoOoOooobo INCBOOODO#ABO111O000DOOO
goooboooboobooboon

OpenVMS I64 DO O OOOOINW(R)ODOOOOOOOOOOO0O0O000000
00000000000000
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211 VAXOODOODOOoOooooo
$L5:  1d2 r19 = [r9
mv. m apcev =r19
mov ri8 =ri9
Sxt2 ri9 =r19
adds ri9 =1 r19
cnpxchg2.acq r19, [r9] =r19
cp. eq prO, pr8 =r18, r19

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

2116 U0U00OO0OOOOOOOOOOOODOO

O0000OoO000O0O000DOoOO0U0oooO0UoDOoOoOoOgOoovVAX MACROOOOO
gbooboboooboobooo

OpenVMS VAX O OODOODOODOODOODOODOOOOOODOODOODOODOODOO
goooooboooooodoboooooooooooooooooooonoon
0000 OpenVMS Alpha 000000000000 O0O0OOOO0ODOOOOODOO
00000000000 000o000ooo00oDoooooooooooooooo
0000000000o000ooo00oo0U0oo0oooooooooouooog
OLDx LOSTx COOO00O0ODOOOO00000DDOOOO0000oonooooaan
00 OpenVMS 164 000 000 O compare-exchange (cmpxchg) 000000000
O0o00oooo0oDoOooooooooooooa

000000000000 OpenVMS AlphaOO0OOOO OpenVMS 16400000
O0O0O0O0QO OpenVMS VAXODOOOODOOOOOOOOOVAXMACROODOOO
OpenVMS Alpha 000 OpenVMS I64 00000000000 O0DOOOO0ODO
gobooboobobooboobgooboobooboobooobon

gbooobooboobooboobooboobooboobooboobooon
goooboooboooboobooboobuooboobooboobobobooboo
OO0 Alpha 00000000 Itanium OO0 0000000000 OOODODOOO
gboooboooboobgn

OOO0OO0D0O0OVAXMACROUOODOOOODODOOOODODOOO

. PRESERVE ATOM CI TY
INCL (RL)

. NOPRESERVE ATOM O TY
MOL (R2), R3

O000D0OCO00DOOo0O0ODbD Alpha0O00ODOCOOODOOOODOOOO

Retry: LDLL RS, (Rl
ADDL RS, #1, RS
STLC RS, (R
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211 vAXODOOooOooooooo

BEQ
LDL

fail:  BR

Alpha 00000000 anium OO0 00000 O0ODOQCO0ODOOCOOOOOO
O0@®RHODODDOODDODOOOOODOODOO@®2ODOODODODODODOODODODODOOO
OO0O000INCLRHDODOOODOOOODOOODOOOUOOODOOODOO R2)O
OO0000o0O0OO0000oo0O00000@®HOOOOOOO0O0OoO0O00 R2)0

Re8, fai
R3, (R2)
Retry

obooobooobobobobooobooboobon

vAXOOOOOOoDoOOoOooooooooooooooooooooood Alpha
OMBODODODODODO)OOODOODO tanium O mf (OO0OO00OO0O0OD0)O0OOODOO
goooboobooobooboobooboobooboobooboobooon

googoogooo

OpenVMS I64 0000000000 O0ODOOOOODOOOOOO

$L7.  ld4
nov. m
mv
sxt4
adds

ri6 = [r9
apcev = 116
ris =rl6
ree =rio
rie =1, rlé

cnpxchgd. acq r16, [r9] =r16
chp.eq pr0, pr10 =r15, rl16
(pr10) br.cond. dpnt.few $L7

| d4
sxt4

r3 =[rag
r3=r3

gboooboobobboobooboon

ADAW  #1,(RY)
WL (R),R3

0000000000000 0D0 Alpha0000000ODO0ODOODOOODOO

B
Retry: LDL L

ADDL

STL.C

BEQ
MB
LDL

Fail: BR

Re8, (R1)
R28, #1, Ro8
Re8, (R1)

R28, Fail
R, (RY)

Retry
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obooboobobooboon
211 vAXODoOooogooooooo

OpenVMS 164000 000000DO0O0ODOODOODODOODOODOODO

nf
$L8:  1d2 123 = [r9]
mv.m apccv = r23
adds  r24 =1, r23
cnpxchg2. acq r14, [r9] =r24
chp.eq pr0, pril =123, rl4
(pr11) br.cond.dpnt.few $L8
nf

| d4 r3 = [r28
sxt4  r3=r3

MBOODOODOmfODODODOOODOODODOODODODOOOODODOODODOODO
gbooobobooobooboobobooboon

212 OO0O0O0OO4OOOO

oooobooboboboboooboobon

e SYSSLIBRARY:STARLET.MLB

goboobgooboobooboobbobbooobooboobuooboo
0000000000 00O0OO0OO0O STARLETMLBOOOOOODOOOOOO
gooooon

¢ SYS$LIBRARY:STARLET.OLB

gobooboobooboooboooobobobooboobooboobooo
gobooboobooboobooooboobooboobooboobooo
00 STARLET.OLBOOOUOOOOOOOOOOOODOOOOOO

Oo00o0oooOo00oDoOoOoOoDbD AOOoooooooo

2121 0O0O0OO0OOOOO0OO0OO0OO0OO0

OO00DOoO0OOoU00oOoOoUoooooooooocXn/mmmdOCcO0OO00O0ODO
XnnOUOOooooooooOmmmOOOOOOODOODOOOOODOODOOO

0 2-10 OpenVMS 1640 00000000000000 OpenVMS AlphaO00O
oooobooboboooboobooboboo

02-1 OpenVYMS 16400 000000O000O00O00OOO

(0oooooo)
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g

ooooogon
212000000000

gooooooboooo

02-1(@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

1

2, This is the Itanium (previously called "I A-64") version of
3 ; ARCH DEFS. MAR which contains architectural definitions for
4 ; conpiling VWB sources for VAX, Alpha, and 164 systens.

5

6 ; Note: VAX VAXPAGE, and |A64 should be left undefined,

7, a lot of code checks for whether a symbol is

8 ; defined (e.g. .IF DF VAX) vs. whether the val ue

9; is of a expected value (e.g. .IF NE VAX).

10 ;

11;VA&X =0

12 ;EVAX =0

13 ;ALPHA = 0

14 1A64 =1

15

16 ; VAXPAGE = 0

17 BIGPAGE =1

18 ;

19 ADDRESSBITS = 32

20 .TITLE ug_ex_listing /1ine numbering in the listing filel
21 ;

22 .MACRO testl

23 clrl rl

24 clrl r2

25 tstl 48(sp) ; generate uplevel stack error
26 clrl r3

27 .ENDMtestl

28 . MACRO test2

29 clrl r4

30 clrl 15

31 testl

32 clrl r6

33 .ENDMtest?

34

35 foo: .jsb_entry

56 . show expansi ons

57 clrl 10

58 test?

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

(Coooooo)
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ooooooooo
212000000000

02-1(@00) OpenVMS 16400 00000000O0O00ODOODOO

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 5
00000006 testl

00000006 clrl r1

00000008 clrl r2

0000000A  tstl 48(sp) ; generate uplevel stack error
0000000D clrl r3

0000000F

0000000F clrl r6

00000011

00000011 59 rsb

00000012 60 .noshow expansions
00000012 61

00000012 62 .END

213 0OO0O0OO

2131 OO

0000000000000 00000oUoooooooooooon

OVAX MACROOOODODODOOOOOOOODDOODOOOOOOVAX MACRO
000000 000D0o000oo00oooo00oooooDooooooooooog
0000000000 00000000 OpenVMS Debugger Manual 0 0 000 O
oooo

gooog

oobooo1l1gobobooobboobobooobobooobboooboboo
OO00000 OpenVMS VAXOOUOOOOOVAX MACROOOOOOODOOO
OO000CO0C00O0C0O0 OpenVMS AlphaO0O000O OpenVMS 1640000
OOOVAX MACROOOOOOODOOOOOO AlphaO0O0O Itanium OO0 O
ooboooobooobooobbooboboooboooobobooboboo
O/NOOPTIMIZEODODODODODOODODODODODODOODODODOD
oo

goboobooboobooboobooboobooboobooboobooo
O0000o0o0oO0o@12000430000000 ADOO)ooOooooooooO
O00000O0/NOOPTIMIZEDOODDOODODDOODOODOODOODODOOO
gboooboobooobuooboobooboobooboooboooboboboobo
OOoOoooo/NOOPTIMIZEDOOUOODOUOUOODOUOUODOOODUOODOOOODO
ooogoo
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MACROOUODOOOOOODOOOOODOODOOO

2130000

2132 0O0O0OOOOO0OOOOODODOOOd

ooooooooboooooobobooooooobobooooooDbOobD 1o
OCO0O00OO0OO0OOO0OVAXMACROOOOOOOOOOODOOOODOOUOOOOOO
0000000000000 0000 OpenVMS VAXOOOODOOODOOOODO
gooobooobooboboooooboobooboboooboobo

DBG EXAM NE @AP ; to see the argunment count
DBG EXAM NE @\P+4 ; to examne the first arg
ooo

DBG> EXAM NE @\P ; to see arg count

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

OpenVMS Alpha 00000 OpenVMS 1640000000000 OpenVMS VAX
0000000000000 0O0O0000000O0000 OpenVMS AlphaO 00O
OO OpenVMS 164000000 APOCOOODOOOOODOVAXMACROOOODO
0000000000000 000D0 EXAMINE @eAPO 000000000000
Ap00000D0O0OD0O0OODOODOOODOOOO

ggooboobboooooobboooobobbooooobobbuooooboboon

e JDOODO
e JO0ODOODO0ODLODOODOODOODOD

e JO00O0OOOOOODODCOOOOOODO(@M240000)0000000O0GO
goooboobobbobooboobooboboobooboobon

goboobbooboooboobbooboobobuoobboobooobooboo
0000000000000 000$ARGNDO 0000000000000 S$ARGO
000000 VAXOOUOODODOD@AP+OO DO UOODODODDODODOOO$ARGIO OO
O00000000$ARG20 20000000000000000OOOOOOO
000 CALLENTRYODOOO JSBENTRYOOOOOOOOOOOOOODO
EXCEPTION _ENTRYO D ODOOOODODOODOOODOO

2133 S$SARGNOODOODOODOODODOODOOOOO

O00000$ARGNO D 0000000 DO00OO0O0O0OOOOOONOOODOOOOOO
O00.CALLENTRYOOOOOOOOOO$SARGND OO OOUOOOODOODOO
OO0000000O0C00D0OO(@UUDbDOU0U0DOOO0O0 MAX ARGSOOOOOOO
OO)OJSBENTRYOOOOOODODOOODODOOOOOODOODODOOODOOOO
0000000000000000000000000000 800$ARGnOODOO
gooobooboo

goooboobooobooboobooboobooboobuoobooboon
googoogn
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2130000

21331 O0bbOOoOobbOoOooboooboo
gbooobobobobooboobobboobooboooon

e J00IDDODDDOUOOUODOODSARGNO OO OO OpenVMS Alpha [
O$ARG7000D0 OpenVMS 164 0 J$ARGO I 00O DOODODODOOO
00000000000000000000 OpenVMS Alpha O 0 $ARG7 O
00 OpenVMS 164 0 0$ARGO D D OSARGNI DO 0D 0OODDOODOODODO
gboobbooobooboobooobobooboobooboobbooobobo
O0O00O0O0$ARGNO 0000000 0DO0OO0O0OOODOOOOO

e JO000O0O0ODDOUOODDDOUOOUODDUOUOUODDOOOUODDOOOO
OO00O@OoOD0O00O0000 MAX ARGSOOOOoOOooOo)oooo
gboooobobooobooobooobooobooobbooobboon
O0O$ARGNO 000000000000 0O0OOOODOO0OO0O0NOOoooOOn
0000000000 $ARGNO 00000000000 D0OOO0O0O0OOO

00000O0bO00000O0dJSsBO0O0O@UOOoOoOobOOooOooooooooo
ooooooooooo)bosoooUUoboOooUoUooooOooooogooo

DBG> EX $ARG  highest defined $ARGH
DBG> EX . +4 ; next arg is in next |ongword

bB(> EX .+4 : and so on

oooooooobobobooboooooooooobOoboboo 000D OoD
gbooboboooboobooo

000000000000 00000000000$ARGNOO00OO0DOOOOOOO
0000000000 EX 440 EX 4800000000

21332 J0bO0OO0OOobOoOoUobbOoOoboboo
gbooboboobooboobooboboobooboooo

e J000IDODODDDOOODOOODDOOOOSARGNO OO OO OpenVMS Alpha [
0$ARG60 OpenVMS I64 0 D $ARG8 U 0 U000 DO0ODODODOOOOO
O000000O0$ARGNO 000000000000 00O00D0O00O0O00OOn
00000000000000000000000000000000$ARGnO
gooobobooobooboobooobobobobooboobbooobooobo
go

e JO0ODOOO0ODOODOUOODOODDODDLOOODOODLOODOOODOO
O0O0D0O00$ARGNO 000000000 O0OODOODOO0OO0O0OOOOODOO
gbooobobooobooboobooboboobobooboobooobooooobo
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2130000

gogogobobobbbtbodooooooboboboboooooooobobooon
goooboobobboboobuoobgoobobooboo

goooboobooboobooboobooboobooboobooboon
OO00000000O0CO000DOOC00DOO000DO0O0OOOog MAX ARGSOO
ooooboooboboboboboobooobooboobo

2.13.4 OpenVMS 16400 VAXO AlphaO00000OO0OO0O

OO0OO0DO OpenVMS 16400 MACROOOOOOOODODDOOO ROO R1O... R31
000000000 Alpha 000000000 O0D0O0DOODOODOOO Itanium OO
oboobobobobobobobobobobob0obobUol %RoUO %R10 ...
2R3100000000000DO0O0OO00OOODO0ODODUOOOOOODODbDObOOOOn
oo

2135 [0O0O01000O00000000DDbOObOOOOO

000 100000000000000000000VAXMACROOOODOO
OpenVMS Alpha 0000000 OpenVMS I64 0000000000 OCOODOODO
gboooboooobooboon

e EXAMINEOOODOOOODOOO.PACKEDOOOOOOOODOOOODOOOO
ooooboobobooboobob oobboboobooboobo

e 00 10000000D00DODODODODOOODOVAXDODODODODOO
oo

2136 (0O00OOOOOOOOOOODOOOOOOOOn

0000000000000 0O0O00DOO0O0O0vVAX MACROOOOOO OpenVMS
AlphaO00OOO0D00O OpenVMS I640 00000000 OODOOOODOOOOODO
goooboooboboo

e EXAMINE/FLOATOOOODOOOODOO AlphaO0O0 ItaniumO 000000
gboobooboboobooboboo

OpenVMS Alpha 00000 OpenVMS I64 0 0000 00OD0OODODOODO

O0000U000o000o000o000oo00ooooooooooooooog

OVAX MACROOOODOOODODOOOOOODDOODOOO0O0OOODDOOOOg
oooooooooo

OCO0OD0OODOOVAXMACROOOOOOUODOOOOOOODOOOOOO
gooboooboooboooboobobooboboobboobbooobo
OOVAXMACROOOOOOODOOOOOR/TOOODOOOOOOODOOO
oooob 700000000000
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2130000

e EXAMINEOODODOUODOUODO.FLOATOODOOOOODODOODOODOODOOO
goboobooboooboboobuooboobooboooboooboooo
goooooobooobogn

e EXAMINEOOODOQOOUODOO G FLOATOOUODOOOUOODOODOODOOOO
200000000000000VAXODOOOoODoOooooogo

goooooobooon

EXAM NE/ G_FLOAT R4

O00OO0OOR4ORSOO0ODOOOODOOOODOVAXOOOOOOOOODOO
oooooobooOoOobOOobo0ooMMUOOOobOOooOoOobobDOooooboo

D FLOATOOOO G FLOATOOOOOOOOOODOODOOOODOO
0000000 D0200000000000000000 VAXODODO
oboobooooooboobouoob 20000000 bOo0oDOOn

O EXAMINE/G_FLOATO O OOOUOOOODOOOQOOOOODOOOOOO
0000000000000 00000D0OODEPOSIT/G_FLOATO OODOO
gooobooboboooooooboobuo 20boboooooooooooDo
gobooboooobooboobooboboobooboon

MVG  DATA R6

000000000000 RSO R7TO00 G FLOATODOOODOODODOOD
g

DBG EX R6

MAIN\ %I NE 100\ %R6:  OFFFFFFFF DBE640DL
DBG EX R7

MAIN\ %I NE 100\ 9%R7: 00000000 2F1B24DD
DBG> DEP R0 = 2F1B24DDDBE640D1

DBG> EX/ G FLOAT RO

MAIN V%I NE 1001 9%R0:  4568. 89900000000

e DEPOSITOOOODOOODODOO AlphaO00 Itanium 00000000000
0000000 DO0Db0DO0DbO0DbO000O0OO0DVAXODODODOooDoooo
oo

e HFLOATOOOOOOOOOOOODO

e OpenVMS 164000000000 COOODCO R160 R210000 R320 R39
gobooboooboboboboobooboobooobbooboobooboo
obooboooobg

MACROOOOOOOOODOODOOOOOOOOO 2-45






3

Jotbotobgbobogotgbtuboubod

000000VAX MACROO OO O OpenVMS Alpha 0 0 0 OpenVMS 164 0 0 O
goooooOo0oboOoOoU00oDoO0O0OooOoOoOoDooOOoUooOooUoOooDoOooboo
0o0d0oooOoO00oooOoU0OoDooOoU0oooOoUoOoooOooooo

OO000O0CO0O0OO0OVAXMACROOOOOOOOOOOOOUODOOOODOOO

00 OpenVMS Alpha 000 OpenVMS I64 00000000 0ODOODODOODODOODO
gbogoboobooboobobooboobooboobooboobonboo
gbogoboobooboobobooboobooboobooboobooboobo
gooobooobo

goboobooboboboobooboooboobooobooboobooboobo
ooooood

godoobobooooobooboooon

e 0310,0000000

0320,0000000

e 0330,0000000000
340,00000000000
350,0000000000
360,00000000000000000
3.70,00000

3.80,0000

3.90,0000000
3.100,000000000000000000

o o o o o o 0o O

3.110,00

31 0OO0O0Ogdggd

OpenVMS O OODODOOODOO OpenVMS Alpha 0000000 OpenVMS 164 [
000000000 00DOO00DOO00DOOO00OOO0D0O0Od OpenVMS VAX
0000000000000 000O00O0OoOoOOoooOoOn OpenVMS VAX O
00000000000 000000000000 OpenVMS Alpha0O00 00000
OpenVMS I64 0000000 DOOO0OOODOOOOOOOOOO

gbooboooooooboobobobooo 341



3.1.1

3.1.2

3.1.3

goooooobooo

gobbobbouogoobbobood

FPOOOODOOOODOOODOOODOOOODOOODOOODOOODDOOO
00000000000 00DOo0oO0O0 1000000 VvVAXMACROOOODOOOO
oo0oooOobOrFrPOOD0OO0ODOOOOOOOODOODODOODOOOODOODOO
gooobooobooobooobooobooboobooboobooboobooo
OO000 AlphaOO0 Itaniom OO0 0O00QCO0D0OOCOOO0ODOCOOOFPODOOOO
oO0JSBOOOUO0OOOOO0OOOO0ODOOOUOODOOODOODOOUODOOOO
oo0o000rPO00OD00ODODOOOOOOODOODOOODOOOOODODOO
goooboooboboboboooboooboobo

oooobogon

00000000000 000 OpenVMS Alpha0 00 OpenVMS 16400000
gobobooboobooboobooboobooboobooobooboon
gooobooboobobobobooboobbobboobooobobooboobboOoobobOon
gooo0o0ooooOooOooooDOOobOobO0bO0obOobOOoOo(@ubOobOobOobo
ooooooOoobooooooooo)o

gobbobbooogogobobood

OO0OO0O0OO0OVAXMACROOUOOOOOODOOOODOOODODODOODODOO
gooobooboobooboobooboobooboobooobobobooboo
ooooog

googogn
goboobooboobobobboobobobobobbobooboboboboboboobon
goobobooobooobooobooboobooboobooboobooboob
gbooobgooboboobooboobobooboobo

gobboobbouooooobbo

gooobooboooboobooboobuooboobooboobobobooo
goboooboobboobooobooboboooboobobooboobobon
oooobooobooobooboobooboobooboobooboobooon
gooobooobooobooobooobooboobooboobooboobooo
gbooobgooobobobooboobooboooo

gooobogon
gobooboboobooboboboobooboboobobobboooboboobooboobobon
0O000000O0O000OoO0d0oOoO00DOoOO00oDOOoOOooOOoU0bOOO VAXOOod
0000000000000 0D00000 VAXO AlphaO Itanium OO0 00000
goooboooboboboboboobooobooboobo
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oboobooboboooboooboobo
3.1 0000000

314 0OO00OOO0OO0O0OoooboOn

gobooboobooobuooboobooboobooboooboobbobbobo
goboobooboobuoobooboobooboobooboobobobbobo
ooooboobobobooboooboobon

e JOU00ODODOODDOODDUOODUOODDODUODDOUDUOUOUDUOODbOUOODDOO
goboooooOoosSbLodOoOo0o0obOoOoOooOoUoooOooboOoooooo
assume U 000000000 D0OOO0DOODOOODOOOOOODOOOOODOOO

e JOOD0DOOO0ODOODOODOODDOODDODOODOODOODOODDOOD
gobobooobooobooboobo

oooooon
gooobooboo200b000booobooboobooboobOoobooD
gboooboooboboobooboobobooboo

; Build a descriptor on the stack.

1

MOW  length, -(SP)
MMVB  type, -(SP)
MMB  class, -(SP)
MWVAL  buffer, -(SP)

gbooboobobbobooboobg

SUBL2  DSC$S DSCDEF, SP ; pre-allocate space on stack
MWW Iength, DSCSW LENGTH SP)

MMB  type,  DSC$B_DTYPE(SP)

MMB  size, DSC$B CLASS(SP)

MVAL  buffer, DSC$A POl NTER(SP)

3.1.5 VAXUO sSpPOOO PCOOODOOOOOOOO

VAX O Alpha/Itanivom 000000000000 OCO0DOQCO0OOCOODOOOO

Oo0O0O0O0O0OO0VAXOODOOODOOODOOSpOOODOOOOoOoOooooo ko
0000000000000 00O00O000O00O0O0O00O0ODO0OD VAXODOO

0000000 RM4OSPOODOCOOOOORISOPCOOOODOOODOOOODO

SPOO000OOO0OO0MOVQUOIOOOUODOOOOODOO VAXO SpPO pCOO
oooobooboboboboo

MVQ RO,SP ; Contents of RO to SP, RLto PC
MNQ  REGDATA, SP ; REGDATAto SP
; REGDATA+4 to PC

SpO00OD0OD0OOMOVQUUODODOOODOODOODOOODOOOODOOOODOOD
goboobgooboobgobooboboboooboobooboobobbobo
goooboobobooboobon
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goooooobooo

OAMAC- | - CODGENINF, (1) Longword update of Alpha SP, PC untouched

googogn

MOVQULUOUOOOOOOOOOOD vVAXODOOOUOOOOoOooooooooooo
oco0ooooMoOovLOOOOOOODODOOODOOOOOOOOOODOoOOOOO
gooooooog

MWL REGDATA, SP ; Load the SP
MWL  REGDATA+4, RO ; Cet the new PC
JWP (RO) ; And Branch

MovQULOODOOOOOOUOODOOUODOOUOUODOOOODOSsOOOOUODOOOD
00000000000 0DOO00DOC0O000 EVAX ILbQUOOoooooogooo
gooon

EVAX_LDQ SP, REGDATA

3.2

3.2.1

3.2.2

HEN

goobogd

O00000O0O0OVAXMACROOODOOODODODODOODOOO VAXOODOO
OpenVMS Alpha 0 OpenVMS I64 0 0000000 OCO0OOOOOOOOOOOO

gobboobboogoooobboo

goooboobooobooboobooboobooboobuoobooboon
god

OO0000o00bOO0oOoOoooOoooooJSBODOOoOO.LONGOOOODOOOO
00000000000 VAXMACROOOOODOODODOODOOODODDOOoOoOoOoDOoOo
cooooogoooJsBooooooooooooooooooooOooooogoo
ooooooooboooooobobooooooo1oboboooooooobooo
gooobooboobooobooobooobooob10bobobobobobooboobooon
goooog

goooogn
goo0oJsBOODODOO0OOODOOOOODOODOOODOODOODOODODODOODODOO
OO000000OO00DO0U0DobO00oDO00oDoO0DOoOOn (psect)y OO
gooobooboobooooboo

Uo0o00o0obOo0obOo0obdUOpsectDO0DO0OO0O0ODOOODOOOOOODODOO
goooboooboobobobooboooboobooobo

guoooobobod

goooboooboooboobooobooboobooboobooboboboboo
oogn

34 0000000bOO0bO0obO0ooboooboono



oboobooboboooboooboobo
3.20000000

oooobono
gbooboobooboobooboobuoobooboobooboobooon
gbooboobooboobooboobuooboobooboobooboon
0000000000000 0000000000 OpenVMS VAXOOOOODODO
0000000 OpenVMS Alpha 000 OpenVMS I64 000 0D0O0O0O00DOOO
guo

323 0UOO0OOODOOOOO

goboobooobooobooboobuooboobooboobooobobobooboo
gooood
goooogo

OO000OOo00DOOoO00DooOOooDoOoooGoTOOODOOO CASEQDDOOODOO
oooood

324 [DOODOOOO

OpenVMS VAX OO OODOODOO CASEOOO0ODOOOODOOOOOOOODOOO
UbooobooboobDpsect00000OO0ODOO0ODOO0OOO0OOOODOOO
gboooboobobooboobooboobo

goooogo
gboooobboobboobboobdgpsectDO00OD0DOODDOODOO
OO0 CASE0OCOO0O0O0OOOO0ODOOO0ODOOU0ODOoOoOOoDoooooogoo
oooobon

325 [0O0O0OOO0OO0OO0O0O0ODO VAXDOO

000000000 VAXOOOOODODOOoOooDooooooooooooooooo
god

e LDPCTX O OO SVPCTX

e XFC

e ESCDO ESCEO 00O ESCF
* BUGx

ogoooogn

0000000000 vAXOOOOOOoooooooooooooooooooo
OO0O00D0O0O0OO0 OpenVMS Alpha 0000000 OpenVMSI640 0000000
gobooboboooboobgooo
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goooooobooo

326 0U0OO0OOLOOOOOOOOOO

gbooobooboobooboooboo

e MFPR
e MTPR

ooooooo

OpenVMS Alpha 000000000000 OOOOO Alpha00000O0OO0OO
OO0 dPRODODODOOOOOODODOOODOOOOOOODODOODOOOOOOOODOO
000000000000 00000000 Alpha0 00000000 OODOOO
0000000 Alpha Architecture Reference Manual 0 0 00000000

OpenVMS 16400 00000D0OCO0OOO VAXOO MFPRO MTPROOOOODO
000000000000 OpenVMSOOOOOOODOODOOOODOOOODOO
gdoooboooboobobobobooobooobooboooo

3.27 BiIcPSswiLUOUOOoooobD zood NOOO

BICPSWOOOOODODODODODODODODODOOOOOD ZONOOODODODODOO
oboobooooozooooooboOoboOoo  NODODODOOOOOOooOOND
oo0o0ooobooobozZoooboobooo

goooogn
gobooobbooboooboooboboobbooboobDbooboboobo
oo

328 [U0OOODLOOOOOOOOODODO

Alpha Architecture Reference Manual 0 000 0000000000000 O0OO
000000000000 00000000000 LDxI/STxCODODODODODOOoOOD
godobobbbooooobobbtbooooobbbboooooobboboboogo
0000000000000 oooooDdoooooooooooooog Alpha
21264 (EV6) D0 0000000000000 Alpha0000O0OO0OO0OOO
000000000000 00000000000000000000DO 00O Alpha
212640000000 OpenVMS Alpha Version 7.1-20 000000000003

gd

MACROOOOOOO Macro-320 000000000000 OCOODOOOOODOO
gooobooobooobooboobooboobooboobooboobooo
OOEVAX LQxLOOOCOOOEVAX STxCOOOOOOOOOOOoooOoo

gooobooboooboobooboobuoobooboobooboobooo
0O000Oo0oO00ooooOoobDoOoOoOo MACROOOODOOOOOOoOODOoOOO
0000000000 OpenVMS Alpha Version 7.1-20000000 310000
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oboobooboboooboooboobo
3.20000000

00000 OpenVMS Alpha Version 720000000 410000000000
ooOooooo

OpenVMS 1640000000000 0D0OCO EVAX LDxLOOOOOOOOOO
OO000o0oO00ooOoOO0O ARCCVOODOOOUODOOOOODUOODOOUOOOOOO
000000000000 00D0000000000 EVAX STxCOOoOooooo
EVAX IDxXLOOOD0OO0000000000000D0ODO compare-exchange
(ecmpxchg) 0000000000 OODOOCOO0ODOOODOOOUOOOOOODDOOO
00000000000 Alpha0000O0O0ODOOOODO

gooboobooobooboooboobbooboobbooboooboo
oo

BRNDIRLOC, branch directive ignored in locked memory sequence
O0: LDx L/STx COOO0OO0OO0.BRANCH LIKELYOOOOOGOOGOOO
od
O0: 00000O0.BRANCH_LIKELY O OOOOGOODOOOODODOOOOOO
0000000000000 0DoO0o0o0Dooo00oo0ooooooooooon

BRNTRGLOC, branch target within locked memory sequence in routine
' routine_name’
O0: 000000000 LDx L/STx COOOonooooooooooood
O0: 00000000000 0000000obOo000o0o0oooooO0 LDbx L
STx COOD0000000DO00o00noonooooooDoooooonoon
gdoboodobooooboooooboooobooooooooooon
ooo

MEMACCLOC, memory access within locked memory sequence in routine
' routine_name'
O0: LDbx L/STx COOO00000D000000000D0O0O000000o0O0
O000“MOVL data, ROPOOOOOO0OOO0ODOOOOOOOOOOOODOO
0000000000 00ooo0o0ooooooooooooooog (“MOVAB
label, RPUO)J 000000 0OOCO0O0OOOODOOOOOOOOOOOOO
gooooobooooboooooboooooooouoooooooooooa
oooo
O0:0000000000000000000000000000O0 LDx_L
STx CODO0000DO0O0nooong

RETFOLLOC, RET/RSB follows LDx_L instruction
O0: LDx LOODOOO STx COOODOODOOO RETODOOO RSBOO
00000000000 00o0oo0odooooooooooon
O0: RETOOORSBOOO LDx LOOOSTx COOOOOOOOOOOO
oooooooog
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goooooobooo

RTNCALLOC, routine call within locked memory sequence in routine ' routine_
name’
O0: LDx IL/ASTx COO0DDO00D0DO0o00ooooooooooaoog«“JSB
subroutine”’0 000 0000000000000 CALL/AJSBOODOOOOOO
0000000000000 000o00oooooooo MoveOo EDIvVOO
O00o000oO000ooo00oooooooooooooooooog
O0: 0000000000000 00000o00oooooooooDoogo

00000000000 O00DO00DOoO Lbx IL/STx cOonoooooo
googoogn

STCMUSFOL, STx_C instruction must follow LDx_L instruction
O00:1ILDx LOOOOO0ODOO0OO0 STx COOO0Ooooooooooooooon
gooooooooooon
O0: LDx LODODOO0OO STx COOOoooooonooooooooon
gooooon

gobooboobooboobooboboboobooboobobobooobon
oobooboooboooboobobobooboooboooo

3.29 MOovPSLOODODOO

MOVPSLOO OO OpenVMS Alpha 0 PSOOO0O0OO00OOOOOOOOOO VAXDO
PSL(ODOOD0O0ODOOODOOODOOO0DOOO0)OODOODOOOOOOO OpenVMS
Alpha OpenVMS 640 PSOO00O0O0OODODOOOOOODOOOOOO
OpenVMS Alpha 0 PSO OO OO0 OO O Alpha Architecture Reference Manual
oooooooooo

ogoooooad

MOVSPLOODOUOOOOODDODOODOODOOO MOVPSLOODOOODOOOO
000 OpenVMS Alpha 00O 0000 OpenVMS I640 0 OO0 DOOOOOODO
ooooooooooooooooooo

3.210 0O0OO0OOOOOOOOOODOO

VAX Macro-320 0000000000000 0O0O00O Alpha Macro-320 00000
0000 @UO0000oOooDOo0 PALODODOODOOOOODODOODOOOOODOO
JodooDO)d tanum OO0 00000000 @@IOODODODOOOOOODOODOO
ocooooooo)d

gboooboobooboobooboobuoobooboobooboooboobo
gooobooboobooboobooboobooboobooboobooo
ooooboooboobooboobooboobooboobooboobooo
goooboooboboboooboooboooboobooboobooboobooo
cooooooooOoOoo(@ooobooU0OoDboOoOoDpDoUoOoooOooooooo
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oboobooboboooboooboobo
3.20000000

000000000000 000D00DO00000 Macre-320000000000O0
ooo)

uboobgoobooobgoboobooboobooboobooboboboobo
gooobooobon

O0VAX 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) . Thi's one works.
Prober_mac one, two - too(r2), three(r3) ; This one fails
; because the spaces are
; argument separators.
prober one, - ; Thi's one works.
two - - ; Note the second argument is
too(r2), - ; separated onto two |ines.
three(r3)
Prober _mac - . This one fails.
one, -
two - - ; Note the second argument is
too(r2), - ; separated onto two |ines.
three(r3)
Prober _mac - . Thi's one works because there
one, - ; are no spaces or tabs before
t wo- - ; or after the continuation
too(r2), - ; line break.
three(r3)
Prober _mac - . Thi's one works, too.
rl, -
r2, -
r3
.end

gooooobobood

VAX MACROOOOOOOOOOOCODOOOOOO0O0OOO OpenVMS Alpha 00
OO0 OpenVMS I640 00000000 DOOODOOOOODOOOODOOOODO
goboobobobobooboobooo

go0ooo0d0obooO0OoboooOodJsSBOOoOoOoOoOoOoOoOoOoUoOooOoOoDoOooo
gooobooboobooboobobbooboobobobobbobooboooboo
obooobooboboooboobuobobobooobooob

gbooboooooooboobobobooo 39



gooooooo

331 0U0O0OO0OO0OOoogod

JSBOOOOOOOO0ODOCOOOODOOO0U0OOoOoO0OoDoOoooooOooDbooo
gbooobooboboboboobooboobobooboobon
googogn

gobooboobboboobbobboboboobboobboobooobooboon
googon

goooogn

BSBW  GET_CHAR
BNEQ  ERROR ;O BEQL, or BLSS or BGIR, etc

gbooobooooboobgooo

BSBW  GET_CHAR
BLBC R0, ERR(R ; O BLBS

g00oROODODOOODOODOODOOOOOOODOODODODUODOODOOODOODO
ooooboooboobon

332 JSBUUUOUOOOCALLOOODODDOODOOO

JSBOOOODOO CALLOOOOODO0ODOOO0OO0OOJSB.LENTRYODOOOOODO
gboooboobooboobooboobooboobooboobooboonoo
gooobooboobooboobooboobooboobooboobooon
gooobooobooobooboooboobooboobooboobooboboo
ooooboooboobobooo

ooooogon

JSB ENTRYOUOODODOODOOODODODODOODOO RETOODODOODODO
0000000000 JSBENTRYOUOOOOOODOOODOOOO RETODOOO
0000000000000 0O0D0.CALLENTRYOODOOOOOO.JSB_ENTRY
oooobooobooboobobooobooobooo

ooooboooboobobooobooon
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330000nooogn

Rout1: . CALL_ENTRY

RET
Rout2: . JSB_ENTRY I NPUT=<RI, R2>, QUTPUT=<R4>, PRESERVE=<R3>

BRW X

RSB

000000 OpenVMS Alpha 0000000 OpenVMS I64 0000000000
O000O0O0O0.CALLENTRYOOOOO 20000000000000

Rout1: . CALL_ENTRY

ISB X
RET
X . JSB_ENTRY | NPUT=<RL, R2>, QUTPUT=<R4>, PRESERVE=<R3>

RSB
ROUL2: . JSB_ENTRY | NPUT=<r 1, 125, OUTPUT=<RA>, PRESERVE=<R3>

ISB X
RET

RSB

333 0OO0bObO0Od0ooouobboobobooo

O00000O0D0O00O0 (PUSHAB labe) 00 O0O0OO0OO0OO0OOOOOOODOOO
O00000RSBOOODOODOOOODODOOODODODOOOODOOOODDOOOODOOO
00000000000 (OpenVMS VAXODOOOODOOOO RSBODOOOODODO
oooooocoogono)

goooobgo

00000 PUSHOOOODOOOODOOOORSBOOOOOOOOOOOOODO
OO0JSBOOO0ODOOOOO0ODOODOOOOOO0OOOODOOOOOO.dSB.
ENTRYOOOOODOODOODOOO

gogobbobbooooobbobboooooooboboobboooooboboobbooa
god
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3.34

gooooooo

Rout: .JSB ENTRY
PUSHAB  cont nue_| abel

RSB

0000JSBOD0ODOODOOOO0ODOODOODO0O0ODO0O0O0ODO0OOO0O JSBO RSB
0000000000000 O00b00O0O00ODOOO00ODO0O0DOOO PUSHABOO
OO00O0COOOcontinue_labeld 0000000 RSBOOOOOOOOOOOODOO
PUSHABOOOODOOOOODO

Rout: . JSB_ENTRY

JSB continue_| abel
RSB

goooobbogooooon

0000000 00Oo00DoO0ooOO00ooo(@OUOoOoOTSTL (SPh+HOOOoOd
000000000 0ooo0vAXOOODODooooooooooooooooo
gooooooboobobbobooobooobooo

oooobogon
goobobobobobobbooboboboboboboobbooobooboboboobon
goooboboobooboobooboooboobooboobooobooboon
OO0000o0oO0ooooOoOooDoooooodJSsBOodOooooooooooooogoo
OO00RSBOODODODOOOOODOOOODOODOOOOODODOORSBOOODOOO

ggoobbobboooogobobbbodooooooooooooooobooboooo
gbooobooboobon
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330000nooogn

Rout1: . JSB_ENTRY

IS8 Rout?
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

IS8 Rout 3

BLBS RO, No_ret ; Check Rout3 status return

RSB . Return immediately if 0
No ret: .

RSB

Rout3: . JSB_ENTRY

OR RO ; Specify immediate return fromecaller
RSB ; Return to caller’s caller

335 0UOO0OO0OOOOOOd

gobooboobooboobooboobooboobooboooobbobbobo
oooooooo

gpoooogon
gobooboooboobooboobooboobooboobooboobooo
gobooboboooboobobooboboobobooboooboooboooo
OO000O0O000JSBENTRYOOOOODOOOODOOOODOOODOOOOD
gooboobobooobbooobuoooboooboobooobooboboobo
OJSB ENTRYOOOOOOOOJSBOOOOOOOOORSBOOOOOOOO
ooooo

gogobobobbooooobobobboooooobobooboboooooooboboobooa
guo
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Rout1: . JSB_ENTRY

ISB Rout?2

RSB

Rout2: . JSB_ENTRY

MOVAB cont nue_l abel, (SP)

RSB

Mght not return

; Change return address

gbooobooboboobobooboobgooboooo

Rout1: .JSB_ENTRY

JSB Rout2
TSTL RO
BEQL No ret
JSB (R0)
RSB

No ret: .

RSB
. JSB_ENTRY
R R

Rout 2:

i\/O/AB continue_|abel, RO
RSB

336 UOOOOODOOOO

20000000000 0DbO00b0O00bOO0O0ObODO0OO0ObObOOobDOOoDbDOobODbOoboO
JSBOODODODODODODODOOOO0OOODOOOJSBOOOOODODODODODODOODOODOO
OO000O000DOOCO000O00b0O0U0DObO0o0oDO(@UuUDOdsSB @Ssp)+Hdd
gbooobooboboboboobooboobobboboobg

goooogn

gboooboobooboobooboobooboobooboobooobooon
ooobobobooboboboboboboboboboboboobobobooboooboboon
00D000o0o0o0ooooodJSBOo00ooooooonoonoonoog

Check for alternate return
Continue normally if 0
Cal | specified routine
and return

. Specify alternate return

ggoobooboooooobobbooooooboobog
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330000nooogn

Rout1: . 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

RSB

gboobooboobuoobooboobuoobooboobooboobooo
0000000000000 000O0@O00 RO R7TO)ODOOOOODOOOO
gogno

Rout1: . JSB_ENTRY

MVAB Rout 1_cal | back, R6
JSB Rout 2
RSB

Rout 1_cal | back: .JSB ENTRY

JSB (R7) : Callback to Rout2

RSB
RoUt2: . JSB ENTRY

MOVAB Rout 2_cal | back, R7
JSB (R6)  ; Callback to Routl
RSB

Rout 2_cal | back: . JSB_ENTRY

RSB

gobooboobooboobooboobuoobooboobooboobooo
O0000o0oOooooOooooooodJsSBeSP+00000000“00”™™0O00
0000DbOO000JSBOO0O0OO0O0ODOODO0O0O00O0O0DO00ODO0ODO0O0O0O00OOd
ooRrROODODODOOOODOODOOOODOOOODODOOOODOOO
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Rout1: . JSB_ENTRY

NOVAB Rout 1 cal I back, RO

JSB rout2
RSB
Rout 1_cal | back: .JSB ENTRY

PUSHL RO . Push cal | back address received in R0
IS8 @SP)+ ; Callback to rout2

RSB

Rout2: . JSB_ENTRY

PUSHL RO . Push cal | back address received in RO

MOVAB Rout 2_cal | back, R0
JSB @SP) + ; Cal I back to Routl
RSB

Rout 2_cal | back: .JSB ENTRY

RSB

337 REIODOUOOOOOOOOO

VAXOO REIOOODOOOODOOO0ODOOO0OOOOPCO PSLOOOOOOOO
goooboooboooboobooboobooboobooboobooboboo
00000000000 0O0D00OO0d OpenVMS Alpha 0000 O OpenVMS 164 O
gbooobooobooboobooon

e OpenVMS Alpha 00000000000 OOOCOOOOODOOOOOOO
000000000000 0000000000 OpenVMSI64ODODOODOODO
OO00ooO00ooOOoOoGPOOO0ODOOO0ODOOUODOOOREIOODOOO
googbooobooboobDon

e Integrity 1000 REIOODOOOO Alpha 00000 VAXOOOOOOODODO
oooobobooboobooboobobobobooboobooboobooo
0000000000000 00b0 Alpha000O00 REICOOOOO VAXOO
goooboobobboobooboobooooboon

Itanivm OO0 000000 OO0OOO0OOCOOCOOODOODOODOODOOOOCOOO
gogn

OO0 Itanium OO0 0 Alpha 00000000000 QCO0OOOOOODOOOO
gooboobooboobooboooobooboobooboooDoobDoboo
gbooobooboobobboboobooboobonboobon
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330000nooogn

e JO00ODDOODDOODOUOODUOODOODDODOODDUOUODOObDOODDOO
goboobogbooboobbooobooboobooobooboooo

gooooo
gpoooogon
OpenVMS Alpha 00000 OpenVMS 1640 0000000000000 CCO0O
00000000000 EXE$REI_INIT_STACKOOOOOODOOODOOOOOO
gboooboobooboobooboobuoobooboobuoobooboon
gbooboobobooboobobobooboobooboobooboon

gboobooboobuoobuooboobuoobooboobooboobooon
obooboobooboobooboobooboobooboobooboboo
ooooboobobobobooobuoobooboboo

O0OOOOVAXMACROOOOO RETOODOOOOOODODDODOODODO 2000
000 OpenVMS Alpha0 00 OpenVMS 1640000000000 EXE$REL
INIT STACKODOOODODODODOODOO 100o0o0oooooo

000 (1)
PUSHL new PSL

PUSH. new PC
REI

000 (@)

PUSHL new_PSL
JSB 10$

OONTI NUE ‘Wth new PSL

10$: R
ooo
PUSH Continuation_routine

PUSH new_node Not a PSL
CALLS #2, exe$rei init stack

Cont | nuati on_routine: .JSB ENTRY

gobooboobooboobooboobooboobooboobooboon
0000000000000 0DoOO00O0DooOo0OoooOogn (OpenVMS 164 0 0O
OH)ooboooooOhoooooOoboooooooooooboobooo
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3.3.8

gooooooo

gooobboooooobboooooobbooooobobbooooo
OpenVMS Alpha 000000000 OCOO0ODOCOO REIOOODOOOOODOCOO
OO0 OpenVMS 1640000000 R260 R270 000 R10 (Alpha 00O O O R8O
RO R1O0ODODO)OOODOOODOOO0ODOOOOOOOOODOOOOOOODO
gobobobooboboboboobooobooobooboobDbooboDooboDooboooo
00000000000000000000000000000000 EXE$REL
INIT STACKOOOOODOOUOODODOOODODOOOODoOOooooO MFPR.xSPO
OO0MTPRxSPOOOOOODODOOODOOOODDOOOODDOOOOOOOOOOOO
gbooobooboobon

goooooboood

goooboobooobooboobooboobooboobooboobooo
goooboobooboobooboobooboobooboobooboboobo
oo0ooo“c00boOo”™oopooo00oDoooooooOdO 2000000000
ooboobobooboobobooboboobooboboobooboboobooo

OOVAX MACROOOOOOUOOOOOOODOOOODOOOODOOOODOOO
goooboobgon

goooogno
goobobobooobobboobboobboboboobboobboboobooobbooobon
ooooboooboboo

3.4

0d

goboooood

OpenVMS VAX O OOOOOOOOOOODOO(PPICOOODOOOOO0O0OOOOO

dd0ooo0o0oooO00oooOoUoOoOooO0O0ooOoO0U0DoOoUoooogooDoOoo
0O00d0o0o0oooo0oooooooooooooooooooooooooog
00 OpenVMS Alpha 000 OpenVMS 164 00000000000 2000000
goddooo0oboOooO00oooO0U0OoOoOo0Uooo0UoDooUoooUoUoDboodg
0000000000 20000 OpenVMS Alpha 00000000 OCOOODOOO
0000000000 Db0000D0000DbO0b0o00O0b00ODODO0ODbDO0 psect
ocooooooooooooooOooooO0Ooobo00oobDboooooOooOooDbooo
00000000000 OpenVMSIo4O0 OO OOOOOOODOOOOODOOOOO
oddo0oodooooOo0ooOoooDoOo0ooodooooooooogoo

goooogn
goooboobooboboboboobobobbobboobboboboboboobboobon
ooooog
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350000000000

35 Uuugoboood

VAX MACROOOOODOOUOOOOOOOOOOUODOOOOOoDoDooooooood
0o00o00ooooooooo«“="b000000oooooooooooooood
gooogo

000000 MACROOOOOODOOO.ASCIIOOOOOOOOOoOODOOOO
gboobooboobgooboobobobooboobobbooboboobooobo
gogno

e OO0 OLODOOOOOODLDLDbOUOOOODbLbLDbOOOO
e JJ0ODODODOODODOODOO (BLKxODOO“=+n"000)0O

e ASCIIDODOOOUODODOODODOO.ASCIIODOD.BYTEDODOOD
gbooood

goooogo
gboobooboboobooboobobboobooboobooobo

e JO0OOOOOODODOOOO (BYTED WORDOD.LONGOO)OOOODOOO
gooobobooboobooboooobooboobooobooboooo
gboogbobooobgoobooboobobooboobooobooboooo
gbooboboobooboobobboobooobooo

LABL: . WORD 1
.WORD 2
.=LABL
. WORD 128

e ASCIIODODOODODOODODOOD

O00O0000.ASCIIOOO000000.ASCIIO OO BYTEODOOOOOOO
0000000000 (ASCICODODO.ASCIZO DO .ASCIV.BYTEO OO OO QOO
O0O00DOCO0O00OO0O.ASCICOODO.ASCIZOO.ASCIIODOOOODoOoOd
ooooo)

gboooogoooo

DATA: .ascii /abcdefgl

.=data

.ascii fzl ; Change "a" to "z"
.=data

byte 0 ; change "z" to 0
.=data+d

.ascii [xyzl ; change "efg" to "xyz"

00000000bOO0obD.ASCIIOO0DOO0ODOO0ODOO00OO0OO0DOODODbOOD
gooooooobooog

DATA: .ascii /abcdefgl

.=dat a+4
.ascii /1 mop/ ; exceeds end of previous .ASCI
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goooogo
goboboobobooobbooobbooobbooobobboooobooon
0000000000 $xxDEFOOOOOODO0O0O0D000D0000O0O00O0
OpenVMS Alpha 00000 OpenVMS I64 0 000000 OO0O0O0DOOOODOO
gooobooobooog

<symbol 1 +/- of fset1> OPR <symbol 2 +/- of fset2>

gooooPROOODOOODOOODODOO

+00

-00

*0 0

/00
@ooon
& OO
'ooad
\dooooad

symbollOsymbol2 (D00 O000000)00000000000 psect000O00O
O0offsetl0offse20 00 0000000000 OO0ODOO0OOOOODOODODOO
ood

OpenVMS I64 0000000 ELFO0OODOODOOOOOOOOOOOOO
O0symbollDO0Osymbol20 00000000 0ODO0OODOOODODODODO
gbooobooboobgon

gbooobooboobobboobooboobooon

<synmbol 1> OPR <synbol 2>

oobooboboboboboboboboobbOobboobboobobooobobobooobon
gbooobooboobobooboobooboooboobooboobooobon

3.7

0d

oo

VAX MACROO OO O0O.TRANSFER O OO0 0O O O O /noflag=directivesd 0 0 O O
goobooodoobuodoobooooobuooooboobobuoooa
O0O0OCOUOCOCOUOOOOOOOO.TRANSFEROOODOOODDODOODO
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gbooobooboboobooobgoo

e JO0UOODOODODOIPLOODODOOOOOOODODOOOOOOD IPLO
gbooobuoobobboboobuoobooboboobooboobon

- JO0Oo0o0oobobooooOoboboooooboooIPLOobOOobOoOooOon
IPLOO0O0OOODOOOOODOO

— OpenVMS Alpha 0 OpenVMS 164 0 00000000 COOCOOOOOO
(boboooIrLooboboObObOOODOD)OODDODDODODOOODDOODDODOD
goooboobobooboooDg

OpenVMS Alpha 000 OpenVMS 164000000000 OOOODOOCOODOOO
0000000000000 000$LKWSETOODODOODOOOOO

00000000000 (psecty00oOoooooogn
Uo00o0obOob0bO0psectDO00D00O0ODOO0ODOO0ODOO0ODOOOOOODOOO
Ooo0obg 300 psect0 0000000 0OOOODOO0ODODODDOODODOODOO

e JOUODDOODOODOODOODLOODO0ODOO psect OO0 psectd OO
gogno

e JOODOODOOPPsectDOODODOO

U000 psect 00000000 DOO0DOO0ODOOODOOODODO0ONO psect OO
0000000000 20008LKWSETOO0OOO0OOOOOOOOOOOOOO
goooooobobobooooon

0o0o0o0obo0obooboob0ooboob0o0oooooDboOobDod psectd
gbobooobgb0psectD00D0O0DOO0ODOO0OOOODOOODOOODOOODOO
goobooboobobobooboobobbobbooboobooboobon
00000000000 0000000000 OpenVMS Alpha 0 OpenVMS 164 [0
gooosKBOOOODODOOODODOOOOOUOODOOOODOOOODOOOOOOO
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oboobooboboooboooboobo
iobognooboooobooboon

gogoboobbboooooooobboooooooobboooooooboboboooo
gbooobooboboobdgd

oo

iPLODOOO0OOODOOOO0OOODOOLO 2000000000000D000O
gobooboobooobobooboobooboboobuoobooboo
oobo0o0ooo0obo0obooboboOo0obOoobogvAX MACROOOO
goboopobovAXOgbobooobooboobooboobooboboobobo
goboobooboobboooboobooboobboobooboo
gobgooboobobooboobooboobboooboobooboo
goboobooobooobooboobobobobooobooobo

gbooboboobgoobooo
oboobooboboooboobuoobob soobuobobooboobo

¢ $LOCKED_PAGE_START
¢ $LOCKED_PAGE_END
¢ $LOCK_PAGE_INIT

0 0 0 $LOCKED_PAGE_START 0 $LOCKED_PAGE_END OO OO OODOOO

goboobuooboobooboobooboobooboobooboobooo
goooboobooboobooboobooboobooboobooboon
goooboobooboobooboobooboobooboobooboob
gbobboobogoboobooobbooboboobbuooobbooboobooobo
goboobooboobooboobuooboobooboobooboobooon
oboobooboobooboobooboobooboobooboobooo
opogono

%AMAC- E- MILTLKSEC, Routines which share code must use the same |inkage psect.

$LOCKED_PAGE ENDUOOUOO0O0OO0DO0OODOOD LINK SECTOOOOOD
O0000b000b0o0o0ob0oooboobobD psect0booobDOoonoO
O0000O00$LOCKED_PAGE STARTO OO D00 DO0O00O0O0OOOD0OOOOO
psect 00000000000 0DO psect (SLINKAGE) DO OOODOOOOODOOO
oogd

0 0O 0 $LOCK_PAGE_INIT 0 U $LOCKED_PAGE_START 0 $LOCKED_PAGE _
ENDOOODOOOOOOODOODOODO0ODOODOODOO0ODO0ObOObOOoObOOoboonDo
00000000000000000000 psect00000$LKWSETOOOOO
obooooooobOobooo0oooooobOoboooooooDooDOobDOonb RoO
RiOOODOOOOODOOOOODOODOOO

$LOCK PAGE_ INITOUOOODODOOOOODDOODO ERRORODOODOODODOOOO
O0O0OO0O$LKWSETOOUOOOODOOO00000D0D0000000000oo00n
oOo0ooO0oOoO0oOoO0ooOOoO0oROODOOCOOOOODOODOODOODOOORL

gbobooooooobooboboboooboo 3-25



gooboobooboobooboobbobobooboouobouoboobooo
ooooooooooboboobooooooooobobobboobooogoogD 1
googog

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

0 3-1o0boooobobooooboboooooboboooobobooooog
0000000$LOCKED PAGE _START O U 0 U $LOCKED_PAGE_END 0O 0 O
00000000000000000000000000000$LKWSETO OO O
O0$LOCK PAGE_INITOODOODOOOOOODOO

031 gobgooobooobooobg

goooooo
oo VAXOOOO Alpha 0O OO
gooog
LOCK DESCRI PTOR 0000000000000
~ ADDRESS  LOCK START ooo
. ADDRESS  LOCK_END
goo
SLKWSET S LOCK DESCR! PTCR $LOCK PAGE IN'T  ERROR
BLRC RO, ERRCR
gooooog
LOCK_START: $LOCKED PAGE_START
Routine A Routine A:
RSB :
LOCK_END: RSB

$LOCKED PAGE_END

gbooobooboobgoooooboo

VAX MACROO OO OOOOS$LOCK PAGE_INITO O OOOOOODOOOOOOO
goobobobooboboboobooobobooboboobDoobobooboboboooboon
00000 psect $SLOCK_ PAGE 200 0 0000000000000 OOODOOO
000 psect $LOCK_LINKAGE 20 0 0000000000000 0OOOOOOO
gooobooboboboboobooobooboobobooobuoobo
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5o
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo

obooobooboobon

0000000000000 000$LOCK_PAGE 0$UNLOCK PAGEO OO OO
gobooboobooboobooboobuoobooboobooboobooo
O000b00O0OpsectD 0 O0000O0ODOO0ODOO0ODOOOOOODODODODOOODOO
O000000b0ob0bo0obooobD psect0O0OoOOoO

$LOCK PAGED 000000 0ODOODOODODO0OOOODOODOOOOOOOGOO
goooooOoOooooOoodJsROoOboOoOooO0OoooOoOoOoDoOoOooDbooboOoo
0000000000000000000000000000$UNLOCK_PAGE O
gooobooboobooboobooboobooboobooboobooo
gog

$UNLOCK PAGE0 000000000 0DOD0OODO0OODODOODOOOOOOOOO
gboobooboboooboobooobboobbooboboooboboobooobo
O0O$LOCK PAGED D000 0OOOODDOUOODOODOODOOOOOOO

$LOCK PAGE 0 $UNLOCK PAGEO D0 ODO0OO0O0OO0ODO0DOODO ERROROO

O0D0D0D0O0O00$LKWSETODOOSULWSET O OO0 D000 00000000
00000000000 O0$UNLOCK PAGEDD 20000000000000O0O
LINK SECTOO000D0O LINK SECTUOOSLOCK PAGED OO OODOODDOODO
0000000000 psect 0000000000000 psect (SLINKAGE) 00 O
U0o00bo0o000D000 psectd OO

oobooobobooboobobooboboobobooboooboobobooobo
obooooooboboooooooooboboooooooooboOo RrRODODO
gooobooobooobooboobooboobooboobooboobooon
go00do0OOdbORIOoOODOOOOODOODOODODODOOOODOODODODO
oooobooobooobooobooobooboobooobooooDoo 1obooboo
oo

$LOCK PAGEO 0 D000 DOO0ODOODDOOSUNLOCK PAGED D OO DOOD
O0O0O0$LOCK PAGEODOOODDOODODOODOOUOOOODOOODOODOOOOO
O00O0O0O$UNLOCK PAGED DD DODODODOODOOODOOODOOODOOOOO
gbooobooobooboobooboobooboobooboobooboon
gooobooboobooboobooboobooboobooboobooon
gooobooobooobooobooobooobooboobobooboooboobooon
oooobooobooobooobooobboobooobDoobDooboboobDooobooo
oo

%AMAC- E- MULTLKSEC, Routines which share code must use the same |inkage psect.

obooboobooboobooboobooboobooboobooboob
gboobgoobooboobooboboobbooboboobbobbobo
gooobooogn
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o

gbooboboobooboob40b0b00DbO0ODOO0DDOODOOn
gboogoboboooboobuooboobobooobooboobooobobon
oboobooobobooboobooboboobbuooboobooboooo
oboooboboobooboobobooboboobobooboobooooboon
goooboboobooboobooobooobboobooboobooon
goooboobobooboobooboobo

U3200000000000000000000b00b0b0oboboDbOoDo
O00D0O0O0OODOO0O$UNLOCK PAGED DD ODODODDOOOODOODDOOODDDOO
RSBOOOOOOOOOOOOOODOOOOOOOOOOROORIOOOOOOO
OO0$UNLOCK PAGED DD DO0ODODOODOOODOOODOOODOOOOOOOO
googogn

032 J0oobooobooobon

DOoooooo
00 VAXOOOO Alpha0 000
0oooooon
Routine A: Routine A:
. . JSB_ENTRY
SETIPL  100$ I
. $LOCK_PAGE
RSB I
100$: .LONG I PL$SYNCH %ggLOCK_PAGE

033000000o0pbooboooooboboooooboboooobobooooag
ood
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Oodobooodoooooooooooo
iododoodobuoouooouoooa
033 Joudodooooboooboouooooao
gooooono
oo VAXOOOO Apha0O0 00O
ooad
oDoo $LOCK PAGEINIT
goooooa
Routine_A $LOOKED_PAGE_START
: Routine A
. . JSB_ENTRY
SETIPL 1008 :
I RSB
RSB $LOCKED PAGE_END
100$: .LONG | PL$SYNCH
3.11 aad

0000000000000 OpenVMS VAXOOOOOO OpenVMS Alpha 000
0000 OpenVMS I64 0000000 OO0ODOOOOODOOOODOO

e JO0OD0DOODODOOOLDOODDOODOODOODOODODODDOODDODOO
000000000000 Alpha00000 Itanium OO OO0O0O0O0O0DO0OO
oooobooboboooboooboobo

Alpha 0 tanium 00 0000000000000 DO0OOOODOODOODOODO
gbooboobooobooooboobooboobooboobooboboon
000000 VAXODOQOOOOOOOODODOOOOoOOO Alphad 00O Itanium
gboooboboboobooboobooo

e J00ODOODDOOOO (BBSSIO BBCCIDOOOD ADAWDHDOODOOOGOODO
gboobgoboobooboobobooboobooboboon

- 0O000OCoO0o0Doo0o0Do0o0oDOOo MACROODOOODOOODOOO
goooboobooobgooo

- bDo00obOooboobobobooboobbobooboobooboobon
oooobooobooobooboobooboobooboobobobobo
000000000 MACROOOOODOO PRESERVEOOOODOOOODO
gooobooobooboobooboobooboobo

— J0obooooooboooooobobooooobobobOoboi100DbO
goooboooboobooboobooboobooboobobbobo
OO0 BBSSIODOO BBCCIDODOOOOOOOOOOO ADAWIODOOODO
gooboboooboooboobooboobooboobooboobooo
gbooobooboooboooobooboon

gbobooooooobooboboboooboo 3-29



oooobobooobooobooo

oo ooogbbooooobboo
1280000000000000O0O00O0O0UOOOOOODOOOOOOOOO
000000 Alpha 00O Load-locked/Store-conditional 0 0 0000 OO0
Oo0o000o0o00o00O00

e VAXOODODOODOODOODOOOOOOODOO OpenVMS Alpha OO OOOO

OpenVMS I64 0000000000000 ODOODODOODOOODOODODO
OO00000O00000O0 PALecodeOOOOOOOOO

OO0000000D0OOCO000O0O0O0O0D0O0O PALcodeDOOODOOOODOOO
gooobooboobobooboooobon

VAXOOODOOOOO OpenVMS Alpha 000 OpenVMS I64 00000000
ooobooboobooboobooboobooboooboboboboobOon
oooooooooooooooo@oooOoOoOobOooooooooooon
OO000OOooO0oooogoooooooo)g

- Dbo0bOobb0 —00oboobobobooboobooon

- 000000 —000000000000 (LOCKO UNLOCKO
FORKLOCK O FORKUNLOCKO DEVICELOCK O DEVICEUNLOCK)

- DOo0bOOob0 —0bOOoboooboobo
- DOo0obOobo0ob —0ObOoboooboobo

ud

oboooboooobobobooboobooboobooboboobooboooo
gboobooobooboobooboobooboobboboboon
gbooboobobobbooboobuooboobooboobooobo
gbooobooobobobooboobooboobooooboo

e ASTOOODDOODDOOOODOOOOODOOOODDOOODOOODODOOOODO

ooooooooooOo0oooOooooOooooDoooobooOonO MACROOO
OO0O00 PRESERVE OO OOODOOO

OpenVMS Alpha 00000000 OCOOOOCOODOOOODOCOOODOOOO
oooobbooobooboobooboobooboooobobobooobOon
0000000000000 000O00OTRAPBODODOOODODODOODOODO
gooobooobobobooboobooboobooboobobooobon
gobooboobobooboobobobooboobooo

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

EVAX_TRAPB . Insure any arithmetic traps handled by
; existing handl er

MOVAB  HANDLER2, O(FP)  ; Enable new condition handl er

OpenVMS Alpha 000000000000 OCOOOOOOO Alpha0O0O0OO
goo0ooOobO0obOobooO0ooOooDobOoboooOoooboDooMBODODO
goooogoooboobog
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A

Jogboobogbooood

gogbobobobooooobobooooobobboooobbbuoooon

gogoobooogobooboboooon

e 0 410,0000000000O00
e 0 420,00000000000ODO
e 0430,000000O

e 0440,000000O0

41 O0OO0OOO0OOO0LQDOO0O0O

0000000000000 0000 OpenVMS Alpha [l OpenVMS I64 00000
goboobgoobobobooboboboboobbobbobooboobooog
goboobooboobuoobooboobooboobobooboobooonoo
oooobooboobooboobooboobooboboboobbobooooog
gooobooboobooboobobbooboobobobobobOooboooo
gboobdooboobgoobooboobooboobobooboobooonog
gooobooboobooboobobbooboobobbobbobboooboo
gooobooboobooboobobobooboobobobooboboboboooo
goooo

OO0 O/PRESERVE=ATOMICITY O .PRESERVE ATOMICITYOOOOOODOOO
gobooboobooboobooboobooboobobboobobooboboooboo
ooooboobobbobooboobooboobooboo

411 0O0O0OO0OO0OOOOO

oboobooboboooboobobobobooooon

e JUUOoooobbbbbbooooooobbbbboboooooooLbo
gobooboobooobooobooon

e JOUO0ODOODDOODOODOODODDODO
e DIVLOUODOUOOOODOODOOOOODOOODODOODOOOOODObOOODO

goooooboobobono 44



4.1.2

goooboooboooboobooboobooboobooboobooboboo
gooobooboooboobooboobuooboobooboobobobooboo
gboooboobooboobooboobooboobooboobobobooboo
gooobooobooobooboobooboobooboobooboboboboo
000000000000 00000D0D0b0obOo0O0DO0oo0OooDg MOVL 4R1),R0
0000000000000 00DOCO00DO0O000O0OO0O0O0O MOVL @4(R1),R0
gboooboobooboobooboobooboobooboobobobooboo
goooo

MOVQUOODDOODOOODOOODOOODDOODODDOOOOoOooOooo
gooobooboobooboobooboobuooboobooboobooboon
gbooobooboobooboobooboobooboobooboobooboo
goooboooboobooboobooboobooboobooboobooboo
gooobooobobobobobobooobooboobo

OOOOOOOO OpenVMS AlphaO 00 OpenVMS 164 000000000000
goooboobooobooboobooboobooboobooboobooon
gooobooboooboobooboobuoobooboobooobooboboobo
ooooog

EVAX LDQ RL, (R2)
EVAX ADDQ (R1), #1, (R3)

OpenVMS Alpha 000 OpenVMS 164 00 0 0 00O (EVAX_LDQU O EVAX _
STQUUO)ODOOUODOOUODOOOOOoO0OO0U0DOoUoooOoooOoooooo
ooooboooboobobobobooboooboooo

guoooobbbooooooobbogoad

ooooboobooobooobooboobooboobooboobOo 20000
ool10o0bo0oboboboboboboboboob0oobooboobOoobooo
0000000000 0O00C0.SET REGISTERSOOOOOOODOOOODOOO
gooobooboobooboobooboobooboobooboobooo
gooobooobooboobo0oboobooboobooboobooboob
gooobooboboobooobooobooboobooboobooboobooo
gogd

SYMBOL_ALIGNMENTOOOOOOOQOOOOOOODOOOODOOOOOOOO
gooobooboobooboobooboobooboobooboobooo
gooobooobobobooobooobooboobOoobooboobooboob
gooobooobgooog

ocoooooooooooobD Booooooooooooooboooooobooo
googo
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O
OO
OO
OO
OO
OO
Ood
OO
OO
Ood
OO
OO

MACRO/MIGRATION O OOUOODCOO/UNALIGNOOOODOOOOOOOOODO
goboobooboobuooboobuooboobooboobooobboboboobo
gbooboobooboobuoobuoobooboobobboobbobobooobo
gboobooboboooboobooboboboobooobooboobo

Oo00oo0ooooooo AgOooood

413 00O0OO0OOODOOOOOOOO0

oooooobobobobobobbobobbooooooooooooobboobon
(SYMBOL_ALIGNMENT) 00000000 @ODOOO0OODOOODOODOOO
O)ooooooooooooobooog

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

3. /JUNALIGN O OO

4. 0DOOOODOOOOODODOOO

414 0O0O0OO0OOOOOOLOODOOOOOOO

obooboobooboobooboboboboooboobo

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

e JODOO0ODOOODOOODOOODOOODODOODOOODDOODO
goobobooobooobooboobobobooboobuoobon

e JO00ODDODODDOODOODUOODDODDOUODOUODOODbDOODDOO
gobgooboobobooboboobuooboobobooboobooobooooboo
goboobodoboooboboobuoobooboobboooboooboooo
gobooboooboboooboooboooboooboobobooboboooo
goboobooboboobobooboobooboboobDboobooboooo
gobooboobooobobooboobooboobboooboobooooo
goboobooobooboobobooboobooboobo

e JO0O0ODOODODOODOODUOODOODDODOODOODOODLOODOO
goboobooboboboboobuoobooboboobobooobooboooboo
0ooo0oooooooDob0 @ooboOoboboooO)oboboooooDo
gobobooobooboobooboobooboobo

e JOOODOODDOODOODOODDOODDODOODOODLDOODLOODOO
gobooboobooobboobuoobooboboobobooboobooooo
goboobooboooboboobooboobbooboboobooboooboog
goboobooobooobgooboobooboon
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ooooobooboobooboooboboboboobooboooooobDbo
gbooopoboooboobuooboobboboboobuooboobooboo
gooobobooboobooboobbobboobuooboobooboboo
oooooboobooboobooobobobobooboobooooobDbo
oooobobooboobooboooboboboboobooboooooobobo
gbooobgobooobgb

4.2

42.1

ooooobbogoad

Alpha 00000000 Itanium 00000000000 OCO0OOOO0OODDOOO
gooobooboobooboobooboobooboboobooboboobo
goooboobooboobooboobooboobooboooboboboobo
ooooboooboobgooobooboo

Alpha 00000000 Itaniuvm OO0 000000 0OOOOCOODOOOOODOOO
goooboooboobooboobooboobooboobooboobooo
00000000000 Alpha000O0O00OOCOOODOOODOOOOODOOO
oo00o00oobOo0o0ooDooboOo0ogD Itanivm 0000 O0O0O0O0ODOOOOODOO
goooboooboooboobo0obooboobooboobooboboboboo
goobobooobooobooboobooboobooboobooboobooboo
gboooboobooobobo

OO000000D0OCO00D0O0O00D00 Alpha00OD0OQCOO0D0DO ItaniumO 0000
0000000000000 0DOO0O0OO0O0OVAXMACROOOOOGOOOOOO

000000000000 00oo00oo0o0oooooooooon Alphadd
Itanivm OO0 O0O0O00D0OCOOO0OOOCOOO0ODOOOOOOOOODOOOOOOOOOO
goooboobooobooboobooboobooboobooobobobobo
goooboooboooboobooboobooboobooboobobobobo
goooboooboobooboboobooboobuooboobooboobo

guduobbbogoooooobood

000000000000 00000000VAXMACROOOODODOOOO
OOVAXMACROOODOOUOODOOOODOOOD AlphaO Itanium OO 0000
000000000000 VAXMACROOODOOOUOODOOOODOOO
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oo

(Code block A)

BLBS R0, 10$

(Code block B)
108:

(Code bl ock C)

BRB 30$
208:

(Code block D)

308:
(Code bl ock E)

O0O00DOOoO0o00Do0oooDb Alpha000DOOOODOOOODO

(Code block A)

BLBS R0, 10$

(Code bl ock B)
108:

(Code block C)
308:

(Code block E)

000000 BLBSOOOOODOOOO BLBSOOODODOOOODODOOOODOOOO
000000000000 000 BRBOOOOOODODODOODODODODOOO
0000 COO0DOO0O AlphaO ItaniumO0 0000000000 OOOOOO
000 EOO0OOOOO AlphaO Itanium 00 0000000000000 20$0

o0000o0oo0ooOobOUObOOobOO0oU0OOU0OOU0OO0OOUOoOOobOOobOOooboOoDbDOoD

2080 00000000000000000000000000000000000
OO0 DOOODO AlphaOO0O Itanium OO0 O0000CO0O0ODOCO

UNRCHCCDE, unreachabl e code

000000000000 000000D00000000D000000000 Alpha
O Itanium OO0 0O O0O0O00O00OOOO

e VAXMACROOUUODOOUOUOOOOUODOOUODOOUDOOOUOOD AlphaO O
O Itaniom OO0 0O 0O00O00OOO0OODOOOOOOOOODODODOOOOODOO
gooooo

e VAXMACRODOUDDOODOOOODDOODODOUODOODOOOD AlphaDODO
Itanium 000000000000 0OOOOOOOCOOOOODODODODOO
goooogooo

OO0000O0oO000O0O000DOO00O0oDOoOOvVAXMACROOOOOOODOOO
00000o0O00oo0o00DooooooooooovVAXMACRODOOODOOOO
000000000000 0000000 Alpha000 Itanium OO O0O000O0OO
obooooooobobobooooooooobobooooooo 4250000
goooogn
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4.2.2

gogogoboboboooooobobobboooooooboobooooobooboboboooa
OOVAXMACROOODOOOOODOOOODOOOOOO

JSB  XYZ (Call a routine
BLBS RO, 10$ :Branch to continue on success
BRW ERRR ;Destination too far for byte offset

108:

goboobogoboobooobooboooboobooobuoobobon
OO00000D0O0O00OO00DOoO0O0Oo0ooooOooooooogOon OpenVMS
Alpha 00000 OpenVMS I64 00000000000 O00ODOOOOOODOOOO
goooboobooobuooboobooboobooboobooboobooboo
gooobooboobooboobooboobooboobooboobooo
goooogon

JSR XYZ

BLBC  $L1
108

krouti ne exit)

$LL: BRW  ERRR

guodooobobbuogaad

0000000 200000.BRANCH_LIKELY 0 .BRANCH_UNLIKELY O O O

OO000OOo000oO0O00bOOOo0O0oOOO00bDOO000DDOO.BRANCH _LIKELY
oO0ooo00oooO00o@WoooBUoooogoo)booobooooogoo

OOCOCOCOOOOO.BRANCH UNLIKELYOOOOOOOOOOO (@OOO 250
go0o0oO0)ooOoboooDOobOoooooOobooo

oobobobooobobooooboboooobobboooobobboooobo
O0O.BRANCH UNLIKELYOOOODOOOODOOOOODOOOODOOODOOOO
gbooobooboobooboobooboobooboobooboobooon
ooooboooboooboooboooboobooboobooboobOoobOoon
oogd

gooobooobooobooboooboobuoobooboobooboobooo
goooboobooobuooboobooboobooboobuoobooobgooon
gooboobooooboobbooboobboobbooobooboobobon
g00o00OO0oDOO0bOob0ORIOOO0OOODOODOOOUODOODOODODODOOO
000000000 BRBOOO TSTLR3IOODODOOO0OODO BNEQUOOODOO
gooobooboobooboobooboobooboobooboobooboo
gooobooboboboooboobooboobooboobooboobooo
gooooooog
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4.2.3 .BRANCH_LIKELY OO DO OO

gboboooboobobooboooboobooobooboboobuoobobon
O.BRANCH LIKELYOOOODOOOOODOOOODOOOODODOOOODOOOO
goooboobobobobooobooboobobobooboo

MW (RO),RL ; Get structure
. BRANCH LI KELY
BNEQ  10$ . Structure exists

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

108:

gogooboobbobooooobobobbooooooobobooooooboboboogo
gboobgooboboboboobgoobooobobooboobooboon

424 .BRANCH_UNLIKELY O OO OO

gooooboobboobooobooboooboobobooboobobon
O.BRANCH_ UNLIKELY O 00000000000 O0ODOOCOO0OOOOO0ODOOO
goooboobobooobooboboboboooboooboobo

MWL #QUEUE RO ; Get queue header
108 ML (R),R0 ;CGet entry from queue

BEQL  20$ ; Forward branch assumed unlikely

. by defaul t

; Process queue entry

TSTL  (R0) :More than one entry (known to be

. BRANCH_UNLI KELY ;unlikely)

BNEQ  10$ ; Thi's branch made into forward
208 ;condi tional branch

O0O0.BRANCH UNLIKELYO O OUOOODODOOOODODOODOOOOO 10800
gboboobooboobgooboobooboobooboooboobobobobo
gboobooboobgooboobobobooobooboboboobbobobobo
goooboobobooboobon

goboooboboobobooobboobobooobooobobooobobo
oboooobbooboboooboobobbooobobooobbooobooo
OVAX MACROOOOODOOOOODOOOODOOOODOOOoOooD

gooooobobooobooo 4-7



000000000000
42000000000000
LDQ RO, 48(R27) ; Get address of QUEUE fromlinkage sect.
108 LD R0, (RO) ;Get entry from QUELE
BEQ R0, 20$
| ; Process queue entry
L0 R22, (RO) ;Load tenmporary register with (R0)
BNE R22, $L1 ;Conditional forward branch predicted
208 ;not taken by Alpha hardware
(routine exit)
$LL: BR 10$ ;Branch to original destination

425 U0O0O00OO0OOOOOOO

goooboobooobuoobooboobuoobooboobooboobooo
gbooobooboobooboobooboobooboobooboobooo
ooooboooboob 200b000bO0ob0bOOobDbOOobOOoOobooOoboOobooon
goooboobobobobooobooboobo

108:
208:

(Allocate a data block and set up initial pointer)
BRB 20$
(Move block pointer to next section to be moved)

(Move bl ock of data)

(Test - is there more to move?)
(Yes, branch to 109)
(

Remai nder of routine)

MACROOOOODOOOUOOOOODOOOUOOOOUOOBRBOOODOODOOODO
010800 00000000000000000 108000000 BRBOOOOO
goooboooboboobooobo0obooboobooboobooboobooo
gooboboobobobooooooboooboobooboobooboobooo
goooobgn

208:

108:

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

(Test - is there more to move?)

(Yes, branch to 109)

(Remainder of routine)
(Routine exit)

(Move block pointer to next section to be moved)
BRB 208
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oboooboooboooo
42000000000000

00000 10$000000000000000000000000 2000000
00000000000000000000000000000000000 10$0

O0000C0COO0.BRANCH_LIKELYOOOOUOODOOOODOOOODOOOO
oooobooboboooboobooboboo

(Alocate a data block and set up initial pointer)
20$:  (Move block of data)
(Test - is there more to move?)
(No, branch to $L1)
10$:  (Move block pointer to next section to be moved)
BRB 20$
$LL:
(Remai nder of routine)

4.3 0O0UO0OOO0OO

MACROOOOODOOODOOOOOODOOOODODOUODOOOUODOOOOOO
00000000 VAXREGSODOOOOOOOODOOOOOOODOO (VAXREGSO
OpenVMS Alpha 0000000 OCO0O0O0O0O0)DOOOOOOODOOOOO00O0O0O
OOoOooOo/oPTIMIZEOOOOOOOOUOOOOUOODOOODOOODOOOO
ood

e ADDRESSES

gogooooboooooooobooboobobboooooooboboobbbouoooa
gboobooboobooboobooboo

e REFERENCES

gboobooboooboobboobooboobooboobooboon
gbooboobooobbooobooboobuooboobooboobooon
obooboobOoboboobooobuoobo

e PEEPHOLE

ggoboboobboooooooboboobbbodoooooboboobobbouoa
goooboboobooboobooboobobooboobgoon

e SCHEDULING

O0O00D0C0O AlphaO00O0O0D0OQC Itanivm OO0 OO0 OO0D0OOCOODOCOOO
gobooboobooboooboobuoobooboobooboobbOon
ooooboooo

e VAXREGS (Alpha 0000 00)

000000000000 RI1ISOR28000000000O0DO0ODOODOOOO
goboobooboooboobbooobooboobooboobooboon
VAXREGSOOOOOOOOOOODO MACROOOOOUOODOOoOOOoDOoOOoO
000000 VAXOOOOOOOO@®OO R12)OOOO0O0O0O0OO0O0O0C0O0OO

goooobooobooboono 4-9



43.1

00000 VAXODOODOO SCRATCHODODODODODODODOOODOOD
goooboooooboobgon

un

gobooobbooobboobobooobboooobooboonoDbo
/NOOPTIMIZEO O ODOODDOODODODODOODOODOODODOOODO 21312
oooobooboboo

VAXREGSO OO O OO0 O (OpenVMS Alpha 0 0)

VAXREGSOOOOOOOOUODOOOODODOoOoOoooooooooooooooo
OO0COCOCOOO0OO0O0O.CALL_ENTRYO .JSB_ENTRYO .JSB32 ENTRYO O OO OO
gooboobobooobooboboobbooobooboobobooobooobOon
OO0vVAXOUOODOOOOoOOOovAXOOoOooooooooooooooooooo
OO0000000OC00DOOo00DOOoO0O0oO0o0oooOvVAXODOooooooo
OOROORIODOODODOOOOVAXOOOOOODOODODODOOODODOOOOOOOODO
goooboobooobuoobooobooboobooboobooboobooboo
O.SET REGISTERSOOOCO READOOO WRITTENCOOODOOO

. SET_REG STERS  READ=<R3, R4>, IRl TTEN=RS
JSB DO_SOVETH NG_USEFUL

goOoOoOoOOoOoOoOoOO0OO0RIOR400000 DO_SOMETHING_USEFUL OO
00000000000 RSOODOODOODODOODOO0ODODOODOODODODOOD
OO0O00O000 DO_SOMETHING USEFULOinputC 000 READOOOODODO
O00O0outputD OO0OscratchD OO0 OO0OOO0O0ODOODO WRITEODOOOOOO
gooooooboobon

ud

oboooboboobooboobooboboobooboobooooon
Uo0ooboO0 vAXREGSOUODODOOODOoooooooooooooooo
oo

4.4

goougon

OpenVMS Alpha 00000000 O0O00O0OOOOODOOCOOOOOOODOOOOO
gooobooobooobooboobooboobooboobooboboboooog
oooooobo20000ooboboooooooboooooboobobobooonoo
000000000 ADDRESSESOO0D0OOCO0ODOOCOOOOOOODOOOODOOO
goooboooboooboobooboobooboobobobobobobooboooo
goooboooboooboobooboobooboobobobobobobobooo
gbooobooboobobboobooboobooooboon
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ooooo
4.4

ooooogon
goooooon
ADDRESSES O 00000000 ODOODOO0OOODODODOODOODOOD psectO

00000000000000000000000000$PSECT_BASEnO OO0
Ub0o00boobobboobOpsectd 00 000O0ODOOODOODO

0000 psectD000O0OD0OODODOODOOODOOOODODODOOOOOODOO
oboobo0oboobooboobobbobobooooboooboobooDbo
OO00OVAXMACROOOODOODODODOOODODODODODOODODODOOOOODOO
O000O0OO000O0O0O0OO00OO000 OpenVMSVAXOODOOOODOOODOOO
gboobobobobooboobooboo

441 (UOU0O0O0OO0OObObOObOOO0OoOoOoobbooooooan

gobooboobooboobooboobooboobooboboboboboboo
oooobooboboooboobuooboboo

e JOUO0ODOODDOODOODOODODOODLOODOO
e JOUOO0ODLOODODOODOOODOODO
e JOUO0ODOODODOODOODOODOODODDODOO

OO0o0o0oOo0o0o0oOooOoooo (CODEMAR)ODOOOODOOODOOOOODODOO
000 (DATAMAR) D OOOOOO0OOO0OOOOOOO

Mbdul e DATA. MAR:

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

.END

Mbdul e CODE. MAR:
. PSECT CODE NOART

E: . CALL_ENTRY
ML AR
MW  BR
MW CR3
MM D R4
RET
.END

S~ oo

O0000000d0ooO0oO0O CODEMAROOODOOOOODODOODOOOOOOOO
opogno

gogboobooogooobobooooobooo

gooogooooboooboonbo 411



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

cooooooooooooooooo@uooooooooboooOoObObObobObon
oono)

LDQ Re8, 40(R27) ;Load address of A fromlinkage section
LDQ R26, 48(R27) ;Load address of B fromlinkage section
LDQ R25, 56(R27) ;Load address of Cfromlinkage section
LDQ R4, 64(R27) ;Load address of D fromlinkage section
LOL R, (R28) ;Load value of A
LDL R, (Re6) »Load val ue of B
LDOL R3, (R25) »Load value of C
LOL R4, (Re4) ;Load value of D

gbooobooboooboobooboobuooboobooboobooboon
gboooboobooboobooboobuoobooboobooboobooon
goooboooboooboobooobooboobooboobooboobooo
BASEOOOOOOOO ADOBO CODOOODOODOODO

A = BASE+0

B = BASE+4

C = BASE+8
D = BASE+12

000000000000 000D000 ADDRESSESO OO0 O CODE.MAR OO
gbooobooboobgooobooboooboo

gbooobooobobooboobooobo

. ADDRESS BASE ;Base of data psect

g0oo0oo00ooO0ooO0ob0ob0ob00o0oo0D@WoOob0obOoooboobDOooooDoDbOoo
ooo)

LDQ R16, 40(R27) ;Load address of BASE fromlinkage section
LDL RL, (RL6) ;Load value of A
LD R2, 4(RL6) »Load val ue of B
LD R3, 8(RL6) »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 640000000 OOOOODOOOOODOO

OpenVMS 16400000000 441 00000000000000DOCO0ODO
gboobooboobgooboobuoobuoobooboobooboobooo

oooobooooboooo

add
add
add
add
| d8
| d8
| d8
| d8
| d4
| d4
| d4
| d4
Sxt 4
Sxt 4
sxt 4
sxt4

ri9=n rl
r22=0Crl
r23 =B, rl
r24a =A rl
r19 = [r19]
r2d = [r24]
22 = [r22]
r23 = [r23]
rd = [r19]
r9 = [r24
r3 =[r22]
r28 = [r23]
r4 =r4
r9=r9
r3=r3

r28 = r28

044100000000000000DO00DODODOODOOOOOOODODOO
oboobooboboooboobobobooooboobo

add
| d8
v
| d4
adds
adds
adds
adds
| d4
St 4
| d4
sxt 4
Sxt 4
| d4
Sxt 4

r24 = BASE, rl
r2d = [r24]
r23 =r24

r9 = [r24

rig =12, r24
r19 =8, r24
r22 =4, r24
r24 =12, r24
rd =[r24], -4
r9 =r9

r3 =[r24], -4
r4 =r4

r3 =r3

r28 = [r24], -4
r28 =r28

goobooooobooobg 4-13






5

MACROO 640 00O 0OOOOOOOOOOO0O

000000 MACROOODOODODODODOOODODODOe400D000ODO
gbooobooboboobobooboobdg

gooobooboboobgoobon

e 510,640 0000000000 0O0ODODO

0s20,64000000000

e 0530,64000000000
540,64000000000000O0
550,000000000

560, Alpha000 00000
570,0000000000O0DOOOO

580,640 00 0000DOODODOODOOODOODOODOO

o o o o o o

590,64 KBO0OOOODOOOOODOO

51 o64U0000000O0O00O0O0OOOO

MACROOOOUOODOOUO e O0DOUOU0DOOOUODOOOOODOOUOODODOOODO
ooooooon

640 000000000000 OpenVMS Alpha 000 OpenVMS 16400000
000000000000 000 OpenVMS AlphaO00 OpenVMS I64 00000
goooboobobooboobooboooboobooon

boobooboobooboobooboobbobooboobooboonbg
oooooooboobobooooobotdbbobooboobobobooooonog
ooooboooboooa

O 5-100 MACROOOOUOODOOO 64DODODOOODOOOOODODOODOOO
ooooboooboobon
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MACROO 6400 0000D0O0DOODOODOO

516400000000000D0O0DODO

U051 6400000000000000000O

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

gboobooboooooogoogon
gboboooooobooboboboboobo
gboboooooooobogooo

640000000 32000000000000OO0

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

640000000 320000000000000
0000000000000000
0000000000000000 6400000
00000000000000000
64000000000000000000000C
0ORMS OO0

52 oe6400000000O0

640000000000 DODOOOOODODOLDOODOODObOOUODODOOOOD
goooboobobooboobooboboooboobo

521 (00OO0OOOOOOOOOObObDODOOO

gooooboobobooboobobobboobo 200000000000

gd

052 00b00ooobooboobobe4dbbobOoOonDO

gooooo

gboooooon

1.0000000000
2. 000000000000DO
3.00000000000

$SETUP_CALL64
$PUSH_ARG64
$CALL64

gogoobbbbuogogobobbbooooobobbooooooboboboogo
oooooO0oO0obo0og 20000 PUSHLOOOODOOOODOOOO

5-2 MACROUO 6400000000000D0ODOODO



MACROO 640 00000000000000ODO
5264000000000
MOVL 8(AP), RS ; fetch a longword to be passed
$SETUP_CALL64 3 ; Specify three arguments in call
$PUSH ARGB4  8(R0) . Push argument #3
$PUSH ARGS4 RS ; Push argunent #2
$PUSH ARGG4 48 . Push argument #1
$CALL64 some_routine . Call the routine

$SETUP CALL64 0000064 000000000000 DO0ODODO$PUSH.
ARG64 0 $CALL64 000000000000 DOOOO OpenVMS Alpha 00 60
OpenVMS 16400 8000000000000 DOOOOOOOJSBOOOODOO

gooo(@oUoooO0O0obooU0OooO0U0oDbDoUOooUOUooOoUoDooOo)ouDo

goboobooboboobooboboobooobooboobDboobooon

O0O$SETUP_CALL64 0000000000000 0OOODOO ®GOODOODOOOO
goooodo0ooOoO0@UoooobooUbooOooboooboboOooboooo
gooO0oooO00ooOoOoO0U0obDOoOoOoU0oboDoOoUOOobDoOoooooJSsBOoOOoOOoOd
Ooooooooooogoooo)

ooooboooboobooboobedboOo8sOObboOoboDboOobDOObDOOn
0000bO0o00JSBOOOODOO0O0ODOODOOOOO0ODOODOOODOODOODbOOODO
O000ooOO00O0(@Oo E0OO)O

$PUSH_ ARG64 0 0000000000000 0O0O0O0D0O0O0O0O0OOOOOOOO
ooooooooboobOobobooooooooboobD 200000oO0oDOon
OO0 PUSHLOOOODOOOOOOO

$CALL64 0 0000000000000 D0OODOOOOOOOOOOOOOOOO
00JSBODODOOOO0ODOODOO0O0ODO0ODO0OO00ODO0ODO00O0O0DOO0ODbOO0ODOd
O0000O0O0O$SETUP_ CALL640 00 0000000000000 0OOOODOO
000000000 0$CALL64 O $PUSH_ARG64 0 0 $SETUP_CALL64 000 O
oooobooboobobobooboo

$SETUP_CALL640 $PUSH_ARG640 0 DO $CALL64 0 0D 0 0D OODODODOO
goooboooobobo

e JOOD0DOOO0ODOODOODLOODDODOOODOODOODOODDOOD
ob0ooboobobos21000000b0b00O0ObDO0O0ObDOo0obOoOobOon
O0O00O0O0$PUSH ARG4 D 0000000 D0OO0O0O0O0OOODOOOOOOO
gbooboooobooboobooboobobooobooboobooboo
00 RHROIDODDODDODOODODO0DOO0DDOOOODODO$PUSH ARG64 [
ooooboboobooboobooboboboboobooboobooobDbo
oooood

e 0000DOO OpenVMS Alpha 0 0 60 OpenVMS I64 00 800000 0ODOODO
JSBOOODOOODODOOOOOOO$SETUP_CALL64 0 $CALL64 0000 SP
OAPO0O0OO0OO0O0OOOOO$PUSH ARG64 00 O$CALL640 0D O ODODO
000000000o00oo00ooooooDooOooooooooooooooon
goooooooooooooobooooooobooooboboOogooooo
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MACROO 6400 0000D0O0DOODOODOO
5264000000000

O0APOOOSPOOOOOOODOOOOOY$SETUP_CALL640 000000
googoobooooog

e OpenVMS Alpha 0000 00: 00000 600000000$SETUP_
CALL6e40000O00O0ORIBOOOOOODOOOODOOOOOOOOODOOOO
oooooboobooboobooobobobobooboobooboobooboo
oooooboobooboooooboboboboobooboooooobDobo
oooooooooboboboboooYoooooooobobooooooooo
o00o0o0oooO0obOobOooboOoboR2800000000DOO0ODODbDOOOOO
OOROOIJOOVAXOOODODODOOOOODOODD VAXOODOODOOODOOO
00000 R130 R140000C R1SO000000D000O

® OpenVMS Alpha 00000 0O: $SETUP_CALL64 0 $CALL64 000 R16 0
goobooobooboobooboobbobboobooboobooboo
0000000 bO0bO0DbO0bOO0bO0bO0ODO0ODbDODbDODbDODbOO R2100 R16
ooboobobooboboobobooboboobbooobooboeonbO
O00000D000D00O$PUSH ARG640 0 DD R2100000000000
O0$PUSH ARG640O DD DOODDOOR21000000000000$PUSH_
ARGe4 000000000 OODOO0OOOOO0ODOOUODOOODOODOOO
gooboobooboobooobooobooboobooboooobooobo
goobooobooboobooboobbooboobuooboobooDbobo
OO0 R220 R28000000DO0O0O0O

g

O 00O $SETUP_CALL640 $PUSH_ARG640 0 O O $CALL6AO DO O OO
0000000000000 0000DOO0DOO0DOO0ODOS$SETUP_
CALL64/$PUSH_ARG64/$CALL6A 0 0000000000 0ODO OO $PUSH_
ARGADDODDOO00O0O0OOOOOSCALLAD D DDODODODODOODOODOO
ooooboobobboobooobgon

$SETUP_CALL640 $PUSH _ARG640 0 DO $CALL64 0 000D O0D0OOOO E
ocooooooooo

522 [0J0O0OO0OOOOOO0OOOOOUObDbOODOOO

0000000000000 0DO0O00DOoO00Do00oooOoooogn EVAX .
CALLG 640 000000O0DOODOO

1. J0000oooooboooooboooo
2. 00b000O0obOoooooobooooboboooooboooooDo

EVAX_CALLG 64 (Rn), routine

EVAX CALLG 6400000000000 0OO00ODO0OOOOODOODODODO
gboooboobooooboobooboon
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MACROUO 6400 00000OO0DOODOOODOO
536400000000

5.3

e4d UL DLO

.CALL_ENTRYODOOOOO QUAD_ ARGS=TRUEOOOO000O0O0O0O0OOOO
000000000000 0000000000000000 QUAD_ARGSOOO
gbooboobobboobobooboobboobooboobooboobo
gobogobgooboobooobooboboobboobboobooboobooonoog
godo0ooOooo(@oOoooooooodoooOooooooooogoooag
g000b0o0o0OO0oO0obooo0ooOobooboooobooboobobooooooboon)
gooobobooobooboooboobooobooboobooobooog
gooobooogon

OO0000O0OO000OO000DOOoO00ooooOoOoDoOoo MovQUOOO VAXOO
000000000000 00O000oo0on QUAD_ ARGSOOOOOOOOO
000000000000 QUAD ARGSOODODOODODODOODODOODOOD
gboobooboobgooboobobobooobooboboobooboooo
0000000000 EVAX 0000000 MOvVQUUOO vAXOODOOOODOO
ooooboooboobo

VAXOOOOOODODOOODOO QUAD_ARGSOOOOODOO EVAX 00000
ooooboobooboobooboboboboboobooboooboDooboobo
goooog

MVQ  4(AP), 8(R)

QUAD _ARGSOOOODOOOOMOVQUUO 1064000000 8R2ODOOO
0000000000000 QUAD ARGSOOOOOOOOOODO MOVQDODO
01020000000000 8R2)0D0000000000000000O

QUAD _ARGSOCO APOO000OOCO0DOOCO0ODOOO0ODOOOUDOOODOOO
oooobooboobooboobooboobooboboboboboboboooo
00 QUAD ARGSOO0OO0D0ODOD0ODO0O0ODODOODO0DOO0ODOO00O0OD0DOD
goooboooobooog

QUAD ARGSOO0OOUO0OOOOO0ODOOOOODODOOOoDO

e APOOO0DDOO0ODOOODOOOUODOOUODOOODODODOOOODDOOO
0000000000 0000000000000000000 FIRST ARGO
SECOND_ ARGOUO0ODOOUOOOOODOOOOOODOOODOOODOOO
gbooboobooboobbooobobboobooboobooboon
gbooboooboboobboooboobooboobooboobooooDobOon
000000000000 00000D0 OpenVMS AlphaODOD0OO0OODOODO 6
O000000O0ODODO0OD0O0O0000 (OpenVMSIo4O0O0O0O0O0O000O00O00OO
Oo000O0O0O0O0OOCOOD)ODODOODODODODO QUAD_ARGSOODOOOOOO
oboobo0obobObobooobooboobon
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MACROO 6400 0000D0O0DOODOODOO
536400000000

e JJ0DUODODODODODD QUAD ARGSODOODODOOOODODODO
gboogbgobobobobooboobooboboboobooboooboon

e JSBOOODOOUOODDOOUDO QUAD ARGSOODOOOUODOOOODOOOO
OO000o0o0oooOoooooooJsBOOOOOO APOOOOOOODOO
000 CALLENTRYOOOOOOOUODOOOOOODODOOOOOODOOO
HOME_ARGS [ QUAD_ARGSOOODOOOOODOOOO

e QUAD ARGSOUOUOUDOOO$ARGNO 0D OODDOODDOODODOODOODOO
goddoooo0ooOOoO0@UOoboUdUoboOooOoUooDoOoUooOooUoUoDbooag
OO000oo0oooooooo)ooodooooooooooooooooog
oooboobooboobooboobooboobobooboboboboobOon
gboooboobobbooboobooboooobooboobooobob

54 o640 0U000O0OLOOOOOOO

MACROOOOOOOODOOOOOOOOOODOOOODODOODOOe4O00D00O0O
ooooobooooboooboobboobobooboboobDbooobooobooo
EVAX I.DQLD 00000000000 OO0O0oooooboooooooooooo
oO0ooOMOVAXOOOOUOOOOOOUOOOOOOOOOOODOOoOOoOoOoooo

640 000000000000 0OO0ODODOOOOOODOUOMOODODODO
goooboooboobooboobooboobooboboboboboboboboo
gooobooobobobooo

MWL 4(RY), RO

MOVLOOOOR1IO 32000000000000000DOO0O0OOD 640000
g000000O0b0000b0ob00RIODODO0ODO0O4000000D00O00OO
googooboooog

goooboobooboobooboobuoobooboooboooboboboobo
00000000000 vAXOOOoOOoUoooooooouooooooooooo
000000000000000004+<1@3»00000000000000 320
goooobooooooobo4b000ob0b0ooboobooobooboooo

gbooobgoobooboobod

OO000O07000000 OpenVMS Alpha 0000000 OO0OOOOOOODO
/ENABLE=QUADWORD O OO (D O0OOO00OOOOO.ENABLE QUADWORD
0 .DISABLE QUADWORD) D O 000 Odoooooooooodooooooon
0000 OpenVMS Alpha Version 70000 OpenVMS I64 000000 O0O0O0O
000000000000 00000000000 SXADDQU ADDQU OO OOO
O000000dU0ooooooooooooooooon
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MACRO O 64000

g
54640

oo
oo
OO
oo
oo
OO
oo
oo
oo

ooooobobboooo0ooooobbbboooobbobooooo
/ENABLE=QUADWORD O OOOOOOOOCOODOOODOOODOOOOOO
O000O0O0O0O0OOOOOOO.ENABLE QUADWORD O .DISABLE QUADWORD
oboobooboboboboooboobg

/ENABLE=QUADWORD O OO OOOOOOOOOOOOOOODOOODO

541 ODO0OU0OOOooUoUobbuoUoooon

obooobobOo3a2000b00b0o0booobobooboobooboooobon
gooobooboobooboobooboobooboobooboobooboo
ooooooooboboboobooooooooboo s200b0ooooooboOooboon
gobooboobooboobooboobooboobooboboboboboboboo
ooooboobo

/ENABLEOOOOOOODOOODOOODODDO0ODOOOO0OooOoooooooon
gobooboobooobuoobooboboboobooboooboobooobooo
gboobooboobgooboobooboobooboobooobobobobo
gooobooboobooboobooboobooboobooboobooo
oogd

OO0 Alpha 000000 D0OODOOOOOODOOOO
MVAL  (RU)[R)], R

R100O 7FFFFFFFOO0OOO0OOOOROO10D0O00O0OODOOOOOO
MOVALO OO S4ADDLO0O0OOCO0ODOOOOODOOOODOOO 320000000
ooooboooooobobooooobo 3200000 0O

oo0OOO0O0OODOOODbOO0OO s4ADDQUOOOODOOOOOOODODOODODODOD
ooooog

SAADDL RO, RL, Rz => FFFFFFFF 80000003
SAADDQ RO, RI, Rz => 00000000 80000003

gboobooboobooboobobboobooboobooboboboboo
oooobooon

MWVAB  offset(RL), RO

O0OODOoffset0000000D0OOCO0DOOOOOODOO0ODOOOOOOOOODOO
000000000000 000RIODODO0OOO0ODOO ADDLOODOOO)ODOO
OADDQLDOOODCOOOO 2000000000000 00DOOOODO

Itanium 000000000 S4ADDLO0OCOOOOOOOOOOOOOOOOO
OO0OOshladdO000 sxt4 00000000000 OO0ODOOCOOODOOO
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OO0000 EVAX SEXTL (DOOO0OO0O0O0OO0OO0)OODODOOUODOe40000O00O0O
032000000000000000000DbOOoO0DbOoOobOoOobOoobDoOon
goooboobooobooboobooboobooboboooobobbobo
googoobooo

EVAX SEXTLOO 640000000 3200000000000 320000000
OO0 @oooos3s1d0)obooodooode4d00O00O0OOOOODOOO
gooon

00000000000 000oDoO
evax_sextl rl,r2

evax_sextl rl1,(r2)
evax_sextl (r2), (r3)[r4]

gbooobooboobobooboobooboooboobooboobooobon

O00S$IS 32BITSO000O00O0 640000000 32000000000000
ooooooboooobobooooOobOo ECcobOoboooooo

56 AlphalO00O0OODO0O

0000000000 Alpha 0000000000 O0ODOOODOODOODOOODOODOO
ocooooo0ooOo(@UOOoDOoO00oDoUOO0oOoOOoOoDOoUOOooOO)D e4COOO
gboooboooboobooboobuooboobooboobooboboboobo
OO00o0oO0o0o coooogdoooog

000000000000 OpenVMS 1640000000 10000 Itanium 000
gooobooobobobooboooboobo

5.7 UuUugobbooouoouoon

goboooboobooboobte4boboobbobboobooboon
0000 QUAD=NO/YESOODOOOOODO

e $BYTES_TO_PAGES
$NEXT_PAGE
$PAGES_TO_BYTES
$PREVIOUS_PAGE
$START OF_PAGE
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goooboooboobobooon
gboobobooboobooo
gogoboobbooooooboobobooooooboobbboooooboboboboogoo

goooooOoOobooOoOoobOoOoooooUoooOooOooboooooooooo b
gooobgoooon

58 ocdUL0000L0ULLOLOOUOOOOLULOLOUOOOO

O0O0OOOOOOO0OO$RABOSRAB STOREOD 640 0000000000000
0000000000000 0oO00oo0DoooooOoooDe40000OOOon

O000OOO0$RAB640$RAB64_ STORED DD OOO RMSOOOOOOOOOO
0000 320000000000000%$RAB64000$RAB64_ STOREOD O OO
00000 HP OpenVMS Programming Concepts Manual D 00O O0O0O0O000O

59 o664 KBUUODODOOOOOOOOO

MACROOO MOvVC3O OO MOvVCs00 6400000000 DOODOCODOOOO
0000000000 KBOODODODDODODDODODODOODODO MOVC3O
MovCsOOOODOOOOOoDOOOOOOoOOOobOOooOgoo

64KBOOODDODOODODOOOOO OTS$MOVE3 D OTSSMOVES O O D OO OO

OTS$MOVE3 0 OTS$MOVES L D0 0000000000000 00O00O0O0OO0
(LIB$MOVC3 0 U O LIB$MOVC50 00 MOVC30O 00 MOVC5 000 64 KBO
ooooooooono)

00000 MOVC30O OTS$SMOVES D OO OOODOODOOOOO

MovC3oOoooooono:

MNVC3  BUFSWLENGTH(RS), (R6), OUTPUT(RT) ; Od code, word |ength

00oobo0obOobboboo0oe400bOoonOO

$SETUP_CALL64 3 ; Specify three arguments in call
EVAX_ADDQ R7, #QUTPUT, R7

$PUSH ARG4  R7 ; Push destination, arg #3
$PUSH ARGG4  R6 . Push source, arg #2

MOVL BUFSL_LENGTH(R5), R16

$PUSH ARGG4  R16 . Push length, arg #1

$CALL64 OTSSMOVE3

MWL BUFSL_LENGTH(R5), R16

EVAX_ADDQ R6, R16, RL ; MWQ returns address past source
EVAX_ADDQ R7, R16, R3 ; MWC3 returns address past destination

MOVC30O 0O ROO R20 R4OOOO RSOO0O0O0OOOOOOOOOOOODOOODO
oooobobooobooobon
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MACRO/MIGRATION filespec[+...]
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OpenVMS Alpha 000 OpenVMS 164000 MACROODOOOOODOOO
O/MIGRATIONO OO

gooon

filespec[+...]
OO0O000O0O0OVAXMACROOOOOOODOOOOOOOODOOOODDOOO
godoOoO00ooOoO00oOoUd0ooDoO0UoDoOoDoDoO(+)oogooooooo
00000000oo0o0ooooD 1000000000000 00oDoO0ooDoog
o0o0oooOooooooooooOo(@oOoooooooOo)boooboboon

oo

VAXOOOODOOODOOO MACROODOOODOOOoOOoOoboboboooobo
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ud
MACRO/MIGRATION O OO OOOOOODOOOODOOOO@OOOO)OOoOO
gooobooobooOobooboobooboobooboobooboobooo
goooboooboobooboobooboobooboobooboobooboboo
OOO/LIBRARYO OODOOOO MACRO/MIGRATIONO OOOOOOODOOO
0000000000000 COO00OO0O/LIBRARYOOOOOODOOOODOOOO
googoogooo
oobooboboobDi1ob0booobobobobbobooboi1obobooboooboon
gooooooobogon
0000000000 MACROOODODODODOOODODODOOODODODODOOODODOO
OO0000O000DOOo0O00oDoOo00oObO00bOOoO0OvVAXMACROOODOOOO
gooobooboobooboobooboobooboobooboobooo
0O00000O00oooO00oDoo0ooDoo0ooDoooOoDoOOg0 A-100oo
goon
UA-1 00000000
gboo MACRODOODO gooooo
/DEBUG /FLAG
/DIAGNOSTICS /MACHINE
/DISABLE! /OPTIMIZE
/ENABLE! /PRESERVE
/LIBRARY /RETRY_COUNT
/LIST /SYMBOLS
/OBJECT /TIE
/SHOW /UNALIGNED

/WARN

lopooooOO0000D0000000000000VAXMACROOOOOOOOOOOOOOOOO
oo

gog

/DEBUG=(optionl,...])
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/INODEBUG
gooobooboobooboobobboobooboobooboobobooboo
oooooboboooooooboboooooobobooooooo10boooo
gogo

gooood oo

ALL gobbooobooobboooboboobboooobooon
gooooboobooobooboobobuoboooobooo
/ENABLE=(DEBUG,TRACEBACK)O OOOOO

NONE goooobobobooobooboboboooboboooboooo
gboboooboobobooobooboobobobooobooo
/DISABLE=(DEBUG,TRACEBACK) O O OODOO

SYMBOLS gboboooobooboboboboboboboooobooooobon
gbobooboooooboobooboboboboobooboboooooboon
OOCOCOCOOCOOOOO/ENABLE=SYMBOLSOOOOOO

TRACEBACK gboboboooboobooobooboboboboooboooboooooboon
gboboooobooboooobobobobooboobooooooo
000000/ENABLE=TRACEBACKOOOOOO

MEBUGOOOOOOOOALLOOO/MDEBUGODOCOOOCOODO
0000000000000 /ENABLE=DEBUG,TRACEBACK) O
/DISABLE=(DEBUG,TRACEBACK) 0 00 O0OOOOO

aog

/INOOPTIMIZEDO OO ODOUOOODODOODOUOODODODODOOODOODODOOO
gooobooboobgoobooboobooboobooboboboobo

0000000000000 OpenVMS Debugger Manual 0 0D OO0 OO00O0O

/IDIAGNOSTICS|=filespec]
/INODIAGNOSTICS (DO DOO0O)

oboobooboobooboobooboobooboobooboboboboo
goboobooboobooboobooboobooboobobbobobooboo
Oo0OoO0oDoOoOoOooooOooboDblACOO

gbooboobobooboobooboboboooboon

00000000 VAX Language-Sensitive Editor (LSE) D 0000000 O0O0OO
dooooboooooooooooooa

/DISABLE=(option[,...])
/INODISABLE

MACROO.DISABLEOOOO.ENABLEOOODOOOOODOOOOOOOODOD
goooog
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goooo

DEBUG

FLAGGING
GLOBAL
OVERFLOW

QUADWORD
SUPPRESSION
TRACEBACK

ao
goooooooboboobooooobobobobnoboooooo
O0000ooooooooooo/DEBUGUHOOOOOOOOOO
000000000000000/DISABLE=(DEBUG,TRACEBACK)
O/ENABLE=DEBUG,TRACEBACK) O OO0OOOOO
gbobobooboooooooobobo
gooboboooooobooouoboboboboboboobooo
gboooooobobobobooobobobobooboooboooo
0000000000: ADDxODDO ADWCO INCxO ADAWIO SUBxO

SBWCO DECxO MNEGxO MULxO CVIxy xOyOOoooooOd:
CVTLB)O AOBxxO0 ACBLO SOBxx

gboboboooobooboooobobobobooboobooon
gboboboobooooooobooboboboboobooo

gboboooooobooooobooooboobon
MEBUGOOODOOOOOOOOOOOOOCODOO
00000 00/DISABLE=(DEBUG,TRACEBACK) O
/ENABLE=(DEBUG,TRACEBACK) OO OOOOOO

OO00000000O00000000O FLAGGINGO GLOBALO OO O
SUPPRESSION 0 0O 00 000 DEBUGO OVERFLOWO QUADWORDUO O
OO0 TRACEBACKOOOOOOOOO

/NODISABLEO OOOO/DISABLEOOOOOOOODOOOOOOOOOOOOO
0000000000 0000/MISABLEODODOODOOOOODDOOODOOOOOO

goo

g

OO00OODOO/MISABLED 200000000000DO0ODOO/DISABLE O
O0O0O0bOOooOooo/mISsABLEOD D OOODODOOODODOODOOOOOoDOon

ooooogn

OOOO/ENABLEO/DISABLECO OO ODOODOODOOOOOOODOODOO
oooO0bOOoboOoooobOoboOoooobOooooo/misABLEDODODOODO

oo

obod:20000000000000DOO0DOOODOO0ODOO0ObOO0D

guo

| DI SABLE=( XXXX, Yyyy)

/ENABLE=(option([,...])

/NOENABLE

MACROO.DISABLEOOOO.ENABLEOOODOOOOOOOODOOOOOO

goooog
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ob0oobo1000oboobobooboooboooo

goood gad

DEBUG 0doo0oooooooooooooooooooboooobooo
000000ooooooooo/DEBUGOOOOOOOOOOOO
0000000000000 0/ENABLE=(DEBUG,TRACEBACK)
0 /DISABLE=(DEBUG,TRACEBACK) 0 OO O0O0OOOO

FLAGGING goboooboboobooboboooooo

GLOBAL oo oo

OVERFLOW gogobooobbuooobobuooobbuooobboouobobooo
O0000000000: ADDxO ADWCO INCxO ADAWIDO SUBxO
SBWCO DECxO MNEGxO MULxO CVIxy xOyOOQooQoooO:
CVTLB)O AOBxxO ACBLO SOBxx

QUADWORD gobodobooobuoobboobooboboooboobboo

SUPPRESSION gobodbboobuooboboobuoooboobooboo

TRACEBACK goboobooobooboobobobooooboo
/MDEBUGOODOOOODODOOODODODOOOOOOO

00000 0O0/ENABLE=(DEBUG,TRACEBACK) O
/DISABLE=(DEBUG,TRACEBACK) OO OOOOOO

O0O000O000D00O000D0OO0000 FLAGGINGO GLOBALO TRACEBACKO
000 SUPPRESSION O 000000 DEBUGO OVERFLOWO 0 0O O
QUADWORDO OO OOOOOO

/NOENABLEOUOOOO/ENABLEOOOOOUOOOUOODODOOODOOODOOOO
000000000000 00000/ENABLEODODODOODOOOOOOOOOOO
ogoooog

oo

/[ENABLEOOOOOUODOODOOOODOODOO/ENABLE O/DISABLEO O
goboobooboooboooboboboboobooboobooooon
O0OoO0Oooog/IsABLEOODOODOODO

gobooboobooboobobobobooboobooboobooon
goboobooboobooboobooboobooboooboo bergn
b0 MACODOOOOOOOODOOO

MAC. : == MACRO' M GRATI ON' NOTI E/ DI SABLE=FLAGA NG

U000 MACOUODOOO FLAGGINGOODODOODOODODOOoooobooo
googon

$ MAC / NODI SABLE/ ENABLE=FLAGG NG

[FLAG=(option[,...])
INOFLAG

gboobooboooboobooboobooboobobboobbooboooboo
gpoono
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gooon RN

ALIGNMENT goooboooboboooboobooboboboooobo
RN

ALL gboobobobobooooooo

ARGLIST g0ooO0ooOOo0o0oDoOobooOOooDoOoboooOo (@ 2410

BAD_FIELD_USAGE
(Ie400)

CODEGEN

COMPILER_VERSION
(Ie400)

DIRECTIVES
HINTS

INDIRECT_CALLS
Ie400)

INDIRECT_JSB
Ie400)

INSTRUCTIONS

JUMPS

LINKAGE
(Ie4 0 0O)

NONE
STACK

oooHo
BBC/BBSOOOOOOOO 3200000000000

0o0oooooooooooooooooooooo (@ 3.2.2
gooo)g

000000000000 SYSSERROROODOOO
gbobobooooooooooboo

00000000 input/output/auto-preserved D OO 00O O

O000000000D0000.USE_LINKAGEOOCOCOOO
CALLS/CALLGOOOOOOOO

O00000oOoooooO0oO0O.USE_LINKAGEOOOOOO
JSBOOOOOOOO
gbooooobooboboboboooobooboboboboo
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ooooooo)o

gboobooboboboooooon
OpenVMS O OOOOOOOOODOOOOOODOODODOO

gboobooboboboooooo
gooooobooboboboboooooooboboboo
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0000000000 O00DO000/FLAG=(ALIGNMENT, ARGLIST,
CODEGEN, DIRECTIVES, INSTRUCTIONS, JUMPS, STACK) O O O
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goboooooobooooobobboooooobobboooooboo
INOFLAGUOOODO/FLAGODOODOO0OODOODOODOODOODOOODOODOoO
000000000000 0DO00O00000O0DO0D00O0DODO/NOFLAG
[FLAG=(keyword,keyword) D 0 0000000 OOOOOOOOOODOODO
OO000bOO0bO0oO0ooOobO0obO0oO0oOoDbDOonod/FLAG=(none,keyword) O
OO0OO0D0C keywordOOOOOOOOOOOOOODOOOOODOO

/NOFLAGO/FLAG=NONEDO ODOOOOODOODOODODOOOODOODOODbOOoOoO
goooboobooobooboobooboobooboooboooboboboobo
goooboobooobooboo

/LIBRARY
/NOLIBRARY

googoooood
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OO000OOoO00DOOo00DoO0O0oDOoO00oDOO MLBOOO/NOLIBRARYO OO
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O MACROOOOOOODOOOOODOOUOODOOOOOOOODOOOODOO
goooooooo MACROOOODOOUOODOOOOOOOODOOOOODOOO
oooobobo0oboobooboobobuobobOooledobooboobDbOon
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1. O0ODO.LIBRARYOODOODOODODODOOODODODODODODODODODOOOOODOO
gboooogo

2. LIBRARYOOOOOODOODOOOOOOOOOUODOOOOOOOOOoOoO
MACROOOOOOOOOOUOODOOOUOODOOOODO(@MUUOODDOOOOO
oooooooo)o

3. Joo0obOboooobbooobobooobobbooobobboooobon
STARLETMLBOOOOOOODO

/LIST[=filespec]
/INOLIST

goboobooboobgooboobobobooboobooboobboboboobo
O0000OoO00oOOo0o00oooO0oooOoOoooo LIsgooooooooooon
ooooboobooboboooog

0000 MACROOODODODOODODODDOODOODOOODODOODOD
OO/NOLISTOOODOOOODO(@OOOoDOoOoOooD)boooobooooboooo
gobooboobobobobo

/AAISTO0O0000000000O000000 MACROOODODOOOOOOoOOooDoOoOd
OO/ISTOO00D0O0000oOo0oDoo0ooooooooooooooood
gboobgooobobooboobooooboo

IMACHINE
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/OBJECT][=filespec]
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gbooboooooooooooooboboboboboboon
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ALL gooogooo
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/SYMBOLS
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00000000000 O/AISTO000000000000N0NONoNoNooononono
O000000000000000 psect0 000000000000
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/NOTIE (OCpenvVMS 164000 0000O)

00o00do0D00oo0o0oooDooooooooooooooonoooooog
000000000000 D0000 DECmigrate (VESTOOOODOOO)ODOOO
0000000000000 00000 TIE (Translated Image Environment) 0 O
00000 OpenVMS VAXOOOOOOOODOODODOODOOODOOODDOODO
J0o000o0D00d000o00ooDO00oo0o0oDoOooDOoooooooDOooooog
0do000d0odopDOoooOoo/NOTIEDODODOODOOOO

/UNALIGNED
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goobobobobobobobooboooboboob0ooboobDooboDoobDoooooo
oooooooooooooooooooo kPOOOOODODO SPOOODOODODO
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gboooboobooboobboobooobooboooon
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MACROOUODOOODOOOO
MACRO/MIGRATION

oo

gobooboobooboobooboboooboobuoobooboon
oO0o0ooOoOooDoOo (vVAXO MovQUUOODLD)ODooOoooDoooooDo
goboobooboobooobobobobooboobooboooooo
gobooboobooboobobooboboobooboobooboooo
000000000 0O0O00O0O00OD0Od OpenvMS Alpha OO OpenvMS
400000000000 DO0ODOO0ObOO0O0bO00obOo0DbOobObOoDoOO
goboobogbooboobboobobooobooboobuooobooon
goboboooboooboobooobooo

/UNALIGNEDOOOOQOOOODODOUOODOOOOOOoOOooooooooooo
gooobooobooboobooboobooboobooboobooboboboo
gooobgoobobooboobgoobon

/WARN=[[option]...]
/INOWARN
00d0ooo0oOoooOo0oooOo0oooO0ooDooOo0oooooooooooog

ggobobbooooobobooodobobboooonooboboooo

gboooad ao

INFO gbobooooooboboboboooo

NOINFO gboboooooooboboboboooo

WARN gbobooboooooboobobobobobobooooboooboobonbo
NOWARN gboobobooooobooboboboboobobooboooobOoDbo
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B

oot

0000000 MACRO Compiler for OpenVMS systems 00000000000
ooooo

B.1

VAX MACROU OO Ogogg

MACRO Compiler for OpenVMS systems [1 [0 VAX MACRO and Instruction Set
Reference Manual 00000000000 OVAXMACRODOOODOOOOODOO
0000000000000 00000VAXMACROODOOOOOODODOOOOOO
odoboobooooooobbobtbooooooboobooooooobobooo
gboooooboooooooboouobooooboooobooooooon
00 0O0/NOFLAG=DIRECTIVES O O O0DODOOOOODOODODOOODOODOODOO
oodoooboooooono

goboobobooboobooboobooboo

e ENABLE 000 .DISABLE ABSOLUTE—0O0O0OO0OOOOOOCOOOO

e ENABLE 000 .DISABLE TRUNCATION— O OOOOOOOOOOOO
e LINK—OOOODOODODOOOODOODOOODOODOODOODOODODO
e DEFAULT-0O00O0OODO

e OPDEFOUOUO.REFn—000000O0O0D0ODOODO

e D00 psect00000OO0DOOOODO (ALIGNO.EVENDO OO O .0DD)
e TRANSFER (0 3.70000)

e MASK

g

MACRO Compiler for OpenVMS systems 0 0 00000000 .ASCIDOO
00000D000Db0O0D09s0D000Db0O00bO0O0DdVAX MACROO O
0oooooooooooooooooon

gooogoo B-1



gogoo
MACROOUODOODOOODODO

B.2 MACROUUUOUOOOUOODOO

MACRO Compiler for OpenVMS systems 0 0000 0000000000000

oo

.BRANCH_LIKELY
.BRANCH_UNLIKELY

.CALL_ENTRY

.CALL_LINKAGE (OpenVMS 164 0 [0)
.DEFINE_LINKAGE (OpenVMS 164 0 0O)
.DEFINE_PAL (OpenVMS Alpha 0 )
.DISABLE

.ENABLE

.EXCEPTION_ENTRY (OpenVMS Alpha 0 00 )
.GLOBAL_LABEL

.JSB_ENTRY

.JSB32_ENTRY

.LINKAGE_PSECT (OpenVMS Alpha 0 )
.PRESERVE

SET_REGISTERS
.SYMBOL_ALIGNMENT

.USE_LINKAGE (OpenVMS 164 0 0O)

goooboobooboobooboobuooboobooboboobobobbobo
goooboooboooboobooboobooboobooboobobobooboo
goooboooboobobooo

<RI, R2, R3>

oooobooobo0o1l1ooboooboobooboobooboobooboboo
gooobgon

Rl

B-2 OOOOOO



MACROOUODOOODOODO
.BRANCH_LIKELY

.BRANCH_LIKELY

gbooboobobooboobgoobobooboobooon

goooon

.BRANCH_LIKELY

gbooboboobobooboobooboo

gd

Alpha000000OO0OOOOOODOOOODOOOOOOOODOOODOOOO
00000 Alpha 0000000000000 DOOOOOOOOODOOOOODOO
gboobgobooobooboobobooboon

BRANCH LIKELY O OODOOUOOOOUOOOOOOOOOOOOODOOOODO
gboobgoobooboobooboboooboobobboobbobobobo
oboooboboooobg

Itaniom 000 0000000000000 0OO0OOOOOOOOOOOOOOO
gbooobooboobooboobobbooboobobobooboboboboooboo
gboobooboobgooboobooboobooboboobboboboobo
gooood

1. ML (RO),RL
. BRANCH LI KELY
BNEQ  10$

108

0000000 BNEQUOODOOO 1080 0000000000000 OO0O
O00000BNEQ10$0 D 0D0DUD0OODOD0OOD BEQLUOOODODOODODOO
BEQLOOODODOOOOODOOOD 108000000000000000

gooogoo B-3



MACROOODOOODOOO
.BRANCH_UNLIKELY

.BRANCH_UNLIKELY

gobooboobooboobooboobooboobboobooobobooboon
gooobooboboboboobooboobobbooboobg

gouooon

.BRANCH_UNLIKELY

ooooboooboboboobooobooon

HEN

00000000000 00000000000000D00O.BRANCH_LIKELY 00O
gbooobgooboobooobo

OpenVMS Alpha 00000 O0O.BRANCH_UNLIKELYOOOOOOOOOOODO
goooboobooboobooboobooboobooboobooboon
000000000 BRANCH_ UNLIKELYOOOOOOOOOODODOOODOOOO
oooobo0obobbobooboobooboboboboobooboo

OpenVMS 16400000 0O0O.BRANCH UNLIKELYOOOOOOOOOOOO
0000000000000 Itanivmd0O00O00OO00OO0ODOCOODOOOOODOOO
gogono

BRANCH UNLIKELYOOOOODOOOOODOOOOODOOOOODOOOOO

L on #QUEUE, RO ; Get queue header
108 MM (RO),R0 ;Get entry fromqueue
BEQL  20% . Forward branch assumed unlikely

; Process queue entry

TSTL  (R0) ;More than one entry (known to be unlikely)
. BRANCH UNLI KELY
BNEQ  10$ ; Thi's branch made into forward

208 ;conditional branch

BRANCH UNLIKELYOOOOOOOOOOOOODOOOO Alpha00O0OO
0000001080 00000000000000000000OO00OO0OO0O
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MACROOUODOOODOODO
.BRANCH_UNLIKELY

dodooooobooboboodooooooooboobboooooooooobo
gooboboooboobgooboooooboobooboobobobooboo

.CALL_ENTRY

gboooboobooobooboooboobuooboobooboobooobooon
OO0000OO0bO0000o0oOobDO0obOo0oOoOooOooboOongscratchd OO outputd OO
O00C0OCOO0OO0O0O0000ooo@®ODRIOODO)H)OOOOO6OOODODOOO
oooobooboog

gooooo

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

goooo

max_args=number
00000oo0ooooooooooooooooooooooooogoooog
000000000000 00oo00o0ooo0oDoo0oooooo0oDoooooog
go0ooo0oOoo0O0oooOoooOoO0oOoOoUoboOoUoDooOobooOoUoDoOoooo
OOmax args0 00 00000D0OOCOO0ODOOOODOOOOODOOOODOOO
00000000000 Omax_ argsO 00 0000DOOOOODOODOOOOODOOO
ooooooo

OO0O00D0OO0000O0O00b00Omax_argstd 140000.CALL_ENTRYOODODO
UbooboobobooboobdibOmax_args 0000000 O0ODOO0ODOODO

home_args=TRUE | FALSE

oot ooogooboooooobuooooobobboooa
000000000 Ohome_args0 0000000000000 0O0OOOOOOOO
000000000000O0ODOOO0OO0ODOOOOOOOOOOOOOOO (024100
00)oooooog

quad_args=TRUE | FALSE

0000000000000 o0oooooooooooDooooooooog
ooooooood

input=<>

0000000000000 000DO0000DoD0DO0oo00ooDOon

goooono B-5



MACROOODOOODOOO

.CALL_ENTRY

goooboooboooboobo0obooboobooboobooboobooo
goooboobooboobooboobuoobooboobooboooboon
gbooobooboobooboobooboobooboobooboobooo
ooooboboobooobooo2000b0ob0bo0ob0oob0booboooboooooon
goooo

e J0D00OOOODO VAXREGS (OpenVMS Alpha 0 0)O0C0O0OD0OCOOOOOO
0000000000 OVAXMACROOOOOOOOODOODOOODOOOOO
OvVAXOOOODoOOOooDooooooooooooooooooooood
go

e Alpha D00 Itanium 0000000000 R1300)00000000000O
gogno

ooo0ooooobOooooboobOobooooOobOoboooboOinputobOonOO
ooobobobobobobOboobobooboboob0oobooboooboooboobooon
goooogon

goobobooobooobooboobooboobooboobooboobooo
00000 VAXREGSOOUOUODOOOODOOODOOOOD AlphalOODOOOO
gboooboooboobobboobooobooboobobooboobo

output=<>
gdooobobooooodobooboooooouoboboooooooboon
gddbodoooodoboooooboooooooobooooooobooouoon
gddodobooobooooooooooooooooooo

goooboooboooboobooboobooboobooboobooboon
gobooboobobboobooobobOobooobooobDooboboobDooooon
goooboobooobooboobooboobooboobooboooooon
ooooooooboooooo20b00boooooobobooooooOooDoo
goooogon

e JO0D0O0OODO VAXREGS (OpenVMS Alpha 00O OO0OO0ODOOOO0ODOCOOO
OO000C0C0O0OD0OCOOVAXMACROOUOOOOOOOOUOODOOOODOOOO
vAXOOOOOOOooDoooooooooooooooooooooooooo

e Alpha OO0 Itanium OO0 00000000 (RI3O00)0000O0O0OO00O0OO
oogn

goooobbobbuoooooobobbbbiuoudobloutput oo
gobobooobobobooboobobobooboobooboobooboon
goooogooo

scratch=<>

0000000000000 D000000DO000O000o00DOo0DOoo0oDOooOon
doodoDo0doodooooooooobodooooooooooooooon
do00d0D0doodooooodoooooodooooooooooooooon
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MACROOUODOOODOODO
.CALL_ENTRY

gogobobobbooooobobobboooooooboooooobobobboouoo
gbooboobobboboobuooboobon

0000000000000 00OOCO00DOOO0OO0DOOd OpenVMS AlphaO 00O
oo0ob0o0o0RBOOUODOOOOOOOUOOUODOOOOOODODOOOOD
00000000000 000000000000D000000 OpenVMS Alpha O
000000 RIBORISO000000000000000O0O0D0O0DOO0DOODOOO
gbooboobobboboobuooboobon

OO000D0O0CO0000OO0OO0scratchDOO0O00OO0OOCOOODOOOOOOOODOO
goboobooboobgoobooboobuooboobooboobobbobo
0000000000000 00O0D00DO0DO0DbO0DbO0ODbODbOOscratchd0O0O
OO000O0o0b0OoOo0DOOo00DOoO0OobO00oDoOOOoOoO0O0DOOnO VAXREGS
(OpenVMS Alpha 0 0)000000OO0O0O0OOCOODOOCOODOCOODO R20O R12
gooobooobo

OpenVMS 164 0000000000 OO0ODOOOOOOOOODOOOODOOOODO
oooobon

preserve=<>
goboobooboobooboobuoobooboobobboobbobooobo
obooobobooobobobuoes4b00booboobobobobooboobooon
oooobooboboooboooboo

gooobooboobooboobobboobooboobooboobooboo
obooooooooobooboobobooooooooo ROO RIODODODODO
gobooboobooboobooboobobooboobobboobboboooboo
goooboobooboobooboobooboobooboobobobooo
OO RleOOOOO0ODOOOODO

00000000000 0output0 000000 ODOscratchDOO0O0OD0ODOO
O000O0OOpreservel 00000000 DoutputD D0 OO0 DOODOOOscratchd
000000000000 DOO0o0DObOO0o0bOO0o0ooOoOoo0DOoOooDoooooOon
o0

OAMAC- W REGDECCON, register declaration conflict in routine A

label=name

VAX MACROO .ENTRYO OUOOOOOUOOOOOODOOOODODOOO0OOOOO
00000000000 0000 OpenVMS VAX O OpenVMS Alpha O OpenVMS
640000000000 OpenVMSVAXOOODOODO.MASKOOOOOOOO
000000000000 DOO00 OpenVMS AlphaO 00O OpenVMS 1640000
OO0O0O0OOO0.CALLENTRYOOOOOOOOOOOOOOOOOOoOoooaO
O0OlbelD 00000000000 ODO VAXOOOOODOOOODO.ENTRYDO O
00000000 (0 1730000)00000 vVAXOOOODOoDooooooo
0000000000 0.CALLLENTRYOOOOOOOOIabelDODDOODOOOO

gooogoo B-7



MACROOODOOODOOO

.CALL_ENTRY

00000000000 0OD0O0ODOO.ENTRYO.CALL ENTRYOOODOODODOO
CO0O0OO00OOlkelDOOO0OOOOODOOOOODOOOOO

.CALL_LINKAGE (OpenVMS 16400 )

gooboobobooboobobboobooboobobobbooobobboboobobob
0000000000 O0O0OO0 CALLSO CALLGO JSBO BSBBO BSBwWO O
ooboboooboboobooobooobooobooboobooobooobooboon
ooooboooboboboboooboooboobo

gooooo

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

goooo

routine_name
ooo0ooooooooooooooooo

linkage_name =
DEFINE LINKAGEOOOQOOOOOOOODOOOODODOQOdlinkage_named 0 O
0000000000 iInputd outputd scratchU preserve0 D000 O0O0OO

input=<>
routine named 000 00C0O000O0O0O0O0ODOOOO0ODOOOOOOOOOOOOOO
Oo0o0oooooooooooog

inputD D 0000000000000 OIlnkage name0 O0O0O0OD0O0OO

output=<>

routine namel 0000000000000 DO0OO0DOOODODODOOODOODOOO
gddodooooooooobooooooooooooooooooooooon
ooodooooooooo

outputD OO0 0 O0DOO0O0OO0OODOODOO0OOOIlnkage name 000 OD0ODO0O

scratch=<>
Oo00o00oDO0O000000bObO0000DoObOoo0ooon

scratchO 000000000000 0OODOOlinkage named 00O OCOOOO
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MACROOODOOOOOO
.CALL_LINKAGE (OpenVMS 164 0 )

preserve=<>

routine_named O 0000000000 O0OOODOOOOOOODOODOOOOODOO
gooobooboobooboobobboobooboobooboobobooboo
gboobobobobooboobobboobooobooon

preserve0l 00000000000 DOOOOOIlnkage named 000000000

DEFINE_LINKAGE (OpenVMS 164 0 )

OO0.CALL_ LINKAGEOOOOUOO.USE_LINKAGEOOOOOOODOOOODO
gbooobgooboobgon

goooon

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

goobooo

linkage_name
Ooooooooooooooon

input=<>
goooooOooooOo0oooOoUoooOooO0U0obOoo0obOooOoobooOooboooo
god0oooOoo0oooooOoooogoooogooo

output=<>
goodoooboooboooooboooooooooooooooooooooon
gbdodobooooooobobodoboouoboooooooooooon
Oodoooooooooooooon

scratch=<>
0000000000000 000ooo0o0o0oooOoooooOoOoooooooOooa
000000 000oO0oooooooooooon

preserve=<>
gboobgooboobooboobooobobobooboboobooboooo
gboobooboobgoobooboobooboobobboobboboooboo
gbooboobobboobooobooboboboobooboobooboobo

gooogoo B-9



MACROOOOOOOOO
.DEFINE_PAL (OpenVMS Alpha 0 0)

'DEFINE_PAL (OpenVMS Alpha 0 )

OO0 MACROOOUODOUODOODOOCOODODOUOODOOO PALecodeU ODOODDO
oo

gouooon

.DEFINE_PAL name, pal_opcode, [,operand_descriptor_list]

goooo

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

pal_opcode
PAlcode OOOOOOOOOOOODOOOODDO PALcodeOOOOOOOODOOO
00000 Alpha Architecture Reference Manual 0000000000

ooodbogoleodo0 ™X)OUOoOOoOOODOOobOOoOODODODOOOODOODO
goo0ooooboobooboboooboooboobooboboo

operand_descriptor_list
O00000000000ood0oo0o0oo0ooooooooooooOoo
Oob0Dedl0d00ODOO00O0O0OO0OOODUO0O0OO0OOODOODOOoOOLODODUOOOOOn
O00000000oo000o0ooo00ooo0oo0oDoooooDoooooon B-100O
Oo0oo0ooooooooooooo

0B-1 O0OOO0ODOoOO

oooo
goooooooo
oood

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

0o
00000000000 00000 Alpha PALcode 00 0OO0O0OO0OOOO0ODOOOO
000000 000oOooDOoo0o0 coooooooooooooooooooon
000000000 Alpha PALecode 0000000000 OOOOOO.DEFINE_
PALODODOOOOOODODOOOOOOOODODOOOOODODOOOO
U
1. . DEFINE_PAL MTPR USP, <"X23>, RQ
oo
000000 —0000000 MTPROOOOO PALOOODOOCOODOO
ooooo
goooooooobooboouoodobooooooooooon
goooon
.DISABLE argument-list
HREREREEN

argument-list
go0ooO0oOoOoOoOOOOOOCO 100000 ODOOoo

goooad oo

DEBUG goobooobbooobbooobooobbooobbooo
gboobooooooonog

FLAGGING gbooboooobooboboboboooo

GLOBAL gobodoboooboobobooboobbooboobboo

gooogoo B-11



MACROOODOOODOOO

.DISABLE
ogoooao oo
OVERFLOW DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
0000000000: ADDxO ADWCO INCxd ADAWI, SUBxO
SBWCO DECxO MNEGxO MULxO CVIxy xOyOOOoOoOoooOd:
CVTLB), AOBxxtO ACBLO SOBxx
QUADWORD gl oUuoo o
SUPPRESSION gl ooob O
TRACEBACK goooooooooooooooooaa
000000 000oo000DooOoooooOoooooooooog
ogoogoo
.ENABLE argument-list
googo

argument-list
OO00000000o0o0ou0o0o 1000000000

ooooo oad

DEBUG! go0ooOo0oo0ooooooooooooooooooooooon
goooooooooo

FLAGGING gooo0ooOoooooooooooooo

GLOBAL go0o0o0oo0ooOoooooooooooooooo

OVERFLOW go0oo0o0oO0o0oOo0ooo0oo0oooooboooooooooboooo
00000000 DO0O: ADDxdd ADWCO INCxO ADAWIO SUBxO
SBWCO DECxO MNEGxO MULxO CVIxy xOyOOooOoogdO:
CVTLB)O AOBxxO ACBLO SOBxx

QUADWORD gOo0oO0o0O0O0ooOoO0oooooooOo0oooboooooooo

SUPPRESSION OO000O00O000o00000000000b0o0oo000ooo0oo

TRACEBACK? goooboooooooooooood

loooooooooO/MEBUGOOO/ENABLE=DEBUG 00 0000000000000000O00
000000000 0/DEBUG O00O/ENABLE=TRACEBACK 000 0000000000000O0O0
oo
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.EXCEPTION_ENTRY (OpenVMS Alpha 0 O0)

EXCEPTION_ENTRY (OpenVMS Alpha 0 O )

gbogobooboboobdoobgoooboboobooboobonooo

goooon

.EXCEPTION_ENTRY [preserve] [,stack_base]

gooon

preserve=<>
goboobgooboobooboobooboobooboboboobboboooboo
oboooboooobobbooboobooobboobuoobooboonbDbe4n
ogooobooboboooboobuoboboboobooboobobobooo

EXCEPTION _ENTRYO O OOOODOOODOOOOOOOODO R20 R70 PC
OO0 pSLOOOOOOOOOOOOOOOOOOOOOODOOOREICOODOO
gooooboobboobooobooboobboobooobooboboon

00000O000O0o00Oo0U0oOoOO00oooOooooOoooOoO CALLOOoOooo

JSBOOUOODODODODOODODODOODOO0O0ODOODOOODOOoDOOoboooDd

stack_base

go0ooo0d0ooOoOOoooOoOooo sp)000boDod0oDoDoooboogoooog

0000000000000 00000D000D000Db000 R20O0 R70 PCO PSLO
000000000000 00 VAXOOOOO PSLOOOOO AlphaO0O OO0

OO00DO00oO0oOoo @S U0000000stack base0 0000000 OOOOOO

O000000d000o00dU0oDooooooooooooooooooooogoon

SYS$LIBRARY:LIB.MLB 0 0 0 O $INTSTKDEF U 0 O 0 00O R20 R70 PCO
PSLOOODOODOODOO0ODOODOODOOUODOODOODOOOOOOODOODOOOOOD
gbooobgoobooobgn

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

gooooo B-13
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.EXCEPTION_ENTRY (OpenVMS Alpha 0 0)

o INTSTK$Q PS

OO00OCOOOCOOOOOODODOODODODOOstack base00O0O0O0O0O0O0O0O0O0OOO
OO00O0OOstack baseDOO0OO0D0O0OOOO0ODOOOODOOOOODOOOODODOOO
gooobooboobooboobooboobooboobooboobooon
OO0O0ooopPSLO0ODOOCO0ODOOO0ODOOOOOOOOOO0ODOOOODOOOO
ooooboobgon

HEN

EXCEPTION_ENTRY O OOODOOOOODOODOODOOOOOODOODOODOO
oboooooooboboooRrR3ObOoooboboooooooooboboon
oo00o0oboOobo0o0ooOOobOoO0O0REIOODODOOOOODOOOODO

EXCEPTION _ENTRYO OO OUOOOOOOOOOOOOOOOOOODOOOOO
oooobooobobobooo

e JOODOODODOO

e JOODOODODOO

e JOODOODOODODOODOODOOD

gogno
gboooboooboboobgoobgooo

gooobgooobgn

.GLOBAL_LABEL

gobooboobooobooboobooboobooboobuoobooboon
googog

gouooon

Label: .GLOBAL_LABEL

ooooboooboboboobooobooon
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MACROOUODOOODOODO
.GLOBAL_LABEL

gd

.GLOBAL_LABELOOOOUOODOOOOOOOOODOOOODOOOODOOOOOO
00000000000 0D0OC0O00D0.GLOBAL_LABELOOOOOOOOOOODO
oooooooooooo&<»000)Do00DooO0ooooooooooogg
ogoooboobobobobouooboobobbooDoobDoobooboobobooo

000000000000 0D0000D000O0000D00(@UO0OD0O0 PUSHAL O
goooooo)oooooooobooUoUoboooUooooOooboooOooboo
gobooboobobooboobooboboobooboobon

.GLOBAL_LABELOOOOOODOOOOODOOODOOOOODOOOO CALLO
00JSBOOOOO0ODDOO0O0ODOOO0OOOODO0OOOOOOoDoOOooooDoDoog
uboobgoobobboboobuooboobon

.GLOBAL_LABELOOO0OO0O0OO0O0O0O0OODOO$UNWIND (Unwind Call Stack) O
gbooobooboobddbonewpcd DOODOODDOODOODOODDOODO
goooboobobobobbooboobooboobooboo

ooooboooboobooboobooboobooboobooboboboboo
oooobooboobooboobo0oboobooboobooboobooo
gobooboobooobuooboobooboobooboooobbobobobo
pCOOOCO0ODOCOO0ODOOODCOO0ODOOUODOOODOOODOOODO
0O000o0O0d0oo00ooOd0ooOd0DoDoOooooOoooooooOon (VAX
000000oooooD)00D00ooO0oDOoobO0bO0oOoo0oDooOooooDOoDOon
guo

$UNWINDO OO PCOODDO0OOD0O0OO0OO0OODDOOODO0OOOODOODOOOOOOOO
goboobooboobooboobuooboobooboboobboboboobo
oo0ooboobobboobooobon

JSB_ENTRY

JSBOOODOODOOOO0DO0OO0O0OooOOoooooooooooooooooooag
O0O00ooO0oO00oDo0o0obooOooboOOscratchd DO0outputd 00O OOO0DOOO
ooooooooo@®ORIOOO)ODOODODe40ODDOODODOOODOODDODOO
O000JSB32_ ENTRYOOODOOOOOOO

goboooo

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

gooooo B-15



MACROOODOOODOOO

JSB_ENTRY

gooog

input=<>
0000000000000 o0oo0o00DooooooDooooooo

goooboobooobooboobooboobooboobooboobooboo
goooboobooboobooboobooboobooboobooboon
gooobooobooobooboobooboobooboobooboobooo
goooboooboooboo200b0b00ob0o0ob0oob0ooboobDOoobooD
gooogo

e J0D0OOOODO VAXREGS (OpenVMS Alpha 0 0)0O0O00O0OOCOOODOCO
0000000000 OVAXMACROOOOOOODODODOODOOODOOOO
OvAXODOOOOOOooOooOooOooOooOoooooooooooooooo
go

e Alpha OO0 Itanium 0000000000 (R1300)0000000000O0O
gogno

oooooooobO0oooobooboboOooboobOoboooboOinputObOoOO
ooobobobobobooboooboboobobooboooboobooooooboobooon
goooogno

goooboobooobuooboobooboobooboobuoobooboon
00000 VAXREGSOOUOUODOOOODOOODOOOODO AlphalOODOOOO
gboooboooboobobboobooobooboobobooboobo

output=<>
gdooobobooooodobooboooooooobobDoooooooboon
gddodoooodooooooooooooooooooooooooooon
gdododobooobooooooooooooooooooo

goooboooboooboobo0obo0oboobooboobooboobooo
goobooboobobboobooobobobooobooobooobooobnDoooooo
gboooboobooobooboobooboobooboobooboooboooon
oooooooobooogooboo20b0boooooobobooooooOoobooo
ooooogon

e JO0DDDODODDO VAXREGS (OpenVMS Alpha 0D 0)O0O0O0O0O0O0OODOODO
000000000 OVAXMACROOOOOOOOOUOODODOOODOOOOO
OvAXOOOOOoooooooooooooooooooooooooood
oo

e Alpha D00 Itanium 0000000000 (R130O0)DODOODOODOODOODOO
gogno
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MACROOUODOOODOODO
JSB_ENTRY

gooboboboboodoooobobbbbdoooubbbbloutput OO0 d
gbooobooboobgooboobuoobooboobobobooobobbooboo
gooooooo

scratch=<>
0o0o0o0oOooooobooobooobooDoooboobooboooboooOooo
0oddoOdooodoodooboooooob0obOooDOoooOooDbOoooOooo
0o0ddoddodoooooooooooDoobOooDooooooDoOoooOooo
0000000000 bO00b000D000b00bO0oo0DO0oooOoDoDOoooDOooo
0o00do0oOoobooDooooooooooooon

OpenVMS Alpha 000 0000D0OOCOO RI3OO0O0O0OCOOO0OOOOOODOOO
gboobdooboobgoobooboboboooboobooboobobboobo
00 OpenVMS Alpha 0000000 R130 R15000000000000000O
ogooobooboboooboobuoboboboobooboobooobooo

00000000 000O0O0scratch000000DO0O0ODOODOODOOODOODODOO
gboboobooboobgooboobobbooboobooobooobobboobo
O000000o0oooooooboobOoboobOOobOobOobOobOdscratchogO
000000000000 00D0000000DO0O00O000DoOOnO VAXREGS
(OpenVMS Alpha 00O OO0DOO0OOOOODOODOODOODODOOODO R20O R12
goooobooog

OpenVMS I64 000 000OCO0OOOOO0DOOOOOOOOODOOOODOOODO
gpoooogon

preserve=<>
gboobooboobgooboobooboobooboboobobooboooboo
oboooooooboboboesbobobooooobooboooobooboboo
obooobooboboooboobon

gboobooboobooboobobboobooboobobobobobooboo
0000000000000 0DO000000O00OD00OOROODORIODODODOO
goboobgooboobgooboobobbooboobobobooboobooog
gbooboobobbooboobuooboooboboobooboobooo

O000D000000OOoutputd D OO000OO0OODOscracchDOOOOOODODOO
OO0O00O0OOpreserve0 00000000 Ooutputd0 000 ODOODOOODO scratchO
0000000000000 0DO0DO000OO0ooO0oDO0ooOobOOooDobDOoDOoon
oo

Y%AMAC- W REGDECCON, register declaration conflict in routine A

g

OpenVMS Alpha 00O JSB_ENTRY O OO ODOUODOODOOOOOOOOO
gobo MACRODODOODOOODOOOOOoOobOOoOobooboooboooboo
gooooon

gooooo B-17



MACROOODOOODOOO

JSB_ENTRY

oo0ooobbooobooboboooboobobooobooobooon

00 SHOW CALLSOO0OD0O0O SHOW STACKODDODOODOOooooood
gooobobooobooboobooboboobooboobooobooboon
gbooobobooobooboobooboobbooboobooboon
(JdsBOOOOO)OoOoOoDoOOODJIysBOODOOOODOOODOOOO
ooooboobobooobooboboboo

JSB32_ENTRY

JSBOOOOO0OOOOOO0OOODOO0ODODOO0DODOo0oooooooooooo
PRESERVEOOODOOO0OOOOOOOOOVAXOOOOOO (R20 R12)O0ODO
gooboboobooboobooboobooboobooboobooboon
oboobooo0ooooooooooOOobOOoboOobOobobOooboUoboOo 320000DO
OO0OOOOOJSBLENTRYODODOODOOOOOO

ud

JSB32_ENTRYD O ODODDODODOODOODDOOODODOOODOOODODOODODOO
gboboobooobooboooboo2000bpo0oooobon
0.JSB32 ENTRYUO D DODUODOODOODOODOOODOOoDbOOOoDOOn
goooboobooooobobobooooobobooooobuoboe4nd
ooooboobobobooog

JSB32_ENTRYDO O ASTOOUODOUOODOODOOODOOOOODOODOOO
ooboobobooboobooobooo

guoooon

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

gobooo

input=<>
O00000000o0o000oo0oo0oooooooooooood

JSB32 ENTRYOOUOOOOODOOOODOOOODOOOOOOOOOOOOOOO
oooobogon

output=<>
O000D0000000000000D0000000000000D00000On
00
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MACROOUODOOODOODO
.JSB32_ENTRY

JSB32 ENTRYOOOODOODOODOODODOOODOODODOODODOODOOODOOD
goooooon

scratch=<>
000000d0o0ooD0obD0o0DOooDooo0DbO0oDOoooDOoooDOoooOooo
0oo0o0oOoooooooobooobooboobooboooooboooooo
do0d0b0do0bdoDodoododoooooooDoooDooooooDoooo

scratchO 0000000000 OCO0OO0ODOCOO0OO0OOO0DOCOO OpenVMS Alpha
o00O0ob0oo0o0o0obOoRBOODOOODOOUOOODODOOOOODODOOOOD
00000000000 000000000000000000000 AlphalOO
OO00O0RIIBORISO00000000000O0O0O0O0O0OOODOOOODOOOOO
gboooboobobbooboobgoobon

OO0O0O0bO00oO0OobodDbOOscratch O O0OO0OODOO0OOODOODOOOODOODO
oooobooboobooboobooboobooboobooboboboboo
0000000000000 0DO000D00ODO0ODO0DbO0ODbOOscratchd0DOdD0O
gbooobooboboobooboooobooboobooobg

OpenVMS I64 000 000OCO0OOOOO0DOOOOOOOOOOOOODOOOODO
gboooobgon

R20 R120O0000000000O00O0OODOODOOOOODOODOOOSscratchDO0OO
oooobooboboboog

preserve=<>
gboobdoobooboobooboobooboobooboobbobooobo
obooobbooobobobuoe4b00booboobboboboobOoobooon
obooobooboboooboobon

gogobbbboooooobobbboooooooooboooooooboboogo
OO0O00D0O0O0OO0JSB32 ENTRYOODOOOOODOOOOODOOOOO

OO0000O000D0COOoutputCO0O0OOOOOOscratchOOO0O0OD0OOOO0DOCOO
O000O0OOpreserve00000000O0OoutputD D00 0OO0DOODODOOscratchd
o00o0000o0o0o0oOo0oOoU0oOooOoUoOoUoOoobOOobOoboobooboobooobooo
00

Y%AMAC- W REGDECCON, register declaration conflict in routine A

0O

JSB32_ ENTRYO OODOO JSBOOOOOOOOOOOODOOODO 100000
goooboobooboobooboboboobooboobooboobooboo
OO00o0ooOoO00o0OOo0o0U0DOoOoOoOoDooOoOooOovVAXMACRODOOODOOO

gooooo B-19



MACROOODOOODOOO

JSB32_ENTRY

0000000000000 0000JSB32 ENTRYOODOODODODODODOO
000000000000 VAXOOOO (R20R12)0000000000000O0
0000000 320000000000000000.JSB32 ENTRYOOOOODO
0O0JSBOOOO0OODOOO0DOOOO0ODOOOOODOOO0OooOoDOoooooog
ooooooobobobooo

oooboobooboobooboboobuoobooboo bbb oobOon
0000000000000 O000O00O00bOOoOO0n.JSB32 ENTRY OO

0000000000000 00O0O00O0oOOoO0oOO.JSB_ENTRY (0D0O0O.CALL_
ENTRY))OODOUODOOOOOOO 6400000000 0ODOODOOODOODOODOO

LINKAG

E_PSECT (OpenVMS Alpha 1 1)

O000D0O00bOob0b0OpsectD 00O 0OOoOo0onooobDonOO

gooooo

.LINKAGE_PSECT program-section-name

goooo

program_section_name
00000000000 oOODOOoOoDOoOoDoOOo3a1o0oooooooog oo
000 @Ooo000 QDoOoDooooo

ud

LINKAGE PSECTOO0OQOUO0ODOOO0OOOUODOOCOODO psect0OO0DOOOO
gooobooobooobooboobooboobooboobooboobooo
goo0o0ooboOooOooD(@ 3.100000)0000ODO0ODOODOODODODODO
gboooboobooboobooboobooboobooboobooobooboo
Uo0o0o0obOo0obo0obo0oboobddpsect 000000 DODOOODOO
O000bOo0obdb0psectDO00O0OD0OO0ODOOODOODOOODOOODOODOO

LINKAGE PSECTOOO0OO0OU0DOO0ODOOOOOOOOODOOOOODOOOO
oooboobobooobooboboobOooobo0obooboboobobooobon
gbooobooboobuoobooboobooboobooboooboboboobo
goobooboobbooboobbooboobobooboobbooboOoon
O.LINKAGE_PSECTO O O0DOOOOODODOOOODOO
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MACROOODOOOOOO
LINKAGE_PSECT (OpenVMS Alpha [0 )

gogobobobbooooobobobbooooooboboooooooboboboooo
gbooboobobooboobgooobobooboobooon

LINKAGE PSECTUUO00O00O0DO0OO0OOOODD psect $SLINKAGE O 0O
psect 0000000 COOODODODO psectd NOEXE NOWRTOOOOOOOOO
O000b000bdb0ppsectDO00O0OO0OODOOODOOODOODO

000000000000 psect0000O0DOOOOO.LINKAGE_PSECTO psect
O000000.PSECTOOODODOOOO

0
1. . LINKAGE_PSECT LINK 001
. PSECT LINK_000
LS_START:
. PSECT LINK_002
LS_END:
0000000000000 00000 LS_STARTO LS ENDOOOOODOO
0o0bDoobOooooooooooooooonO (@LWINK. oO)YOOoOoooooo
Oo0oooooooOooOo
.PRESERVE
0000000000000 VAXMACRODODOOOOO VAXOOOOOOoOooo
000000000000 0O0D00O OpenVMS Alpha OO0 OpenVMS 1640000
goooboooooooboooooooo
gooood
.[INO]JPRESERVE argument-list
oooodo

argument-list
O0o00D0D0o00oooD0ooooi1000000000

gooooo B-21
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.PRESERVE

goood gug

gooon oo

GRANULARITY vAXOOoOOoOooooooooooooo
RESERVE=GRANULARITYO OOODOOOOOOO
gooooooUoooooooooooooooog
000000 vVAXODDODOOoOoooooooooo
Alpha O Load-locked O 00 O Store-conditional O 0 O 0O O
00 Itanium 0O compare-exchange (cmpxchg) O O O

ATOMICITY gooooo oooooooa
PRESERVE=ATOMICITYOOOOOOOODOOOO

oo 0000 vAXOOOOoOoOoooooooooo
ad-locked 00 00 0 Store-conditional 0 000 O

tanium O compare-exchange (cmpxchg) 0 0 O

O
O

aad
Alpha O L
0

|
— O

HEN

PRESERVEOOOO.NOPRESERVEO OO OOOOOODOOOOOOODOO
OCO00D0O00O0D0OO0OOO0OVAXMACROODOOOODO VAXOOOOOOOOOOOO
00 @ 2110000)0000000000O0 Alpha00O000OCOO0ODOOOOO
oogd

PRESERVE 0O 00 0 .NOPRESERVE [0 0 GRANULARITYO ATOMICITYO O OO OO
goooboobooobooboobooboobooboobooboooboon
OO000o00d00OC00DOOo00DOOoO00ooOo0oOovVAXOODoouooooooo
oooobooboboboboboobooobooboobo

OO0OCOCOCOOOCOOOO/PRESERVE O/NOPRESERVED OO DO OO MACROOO
gooboboobooobooobooobooboobooboobooboobooob
gbooobooboobooboobooboobooboobooboobooon
gbooobooboobobobobooboooboobooboooon

PRESERVE ATOMICITYOOOOOOOOOOOOOOODOOOOODOOOOO
ooooboobobbooboobooboboooboobo

PRESERVEO 00000000 ODOOOO/RETRY_ COUNTODOODOOOOOO
gbooobooboooboobooboobuooboobooboobooboon
gbooobooboooboobod

o

.PRESERVE ATOMICITY O DO ODOODOOOOODOOODODOO0ODOOOOO
gbooooooboobobooooooooboobobooboooboon 211500
oooobooobo
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MACROOUODOOODOODO
.PRESERVE

U000 .PRESERVE GRANULARITY OO UODOUOODOOODOOODOOODOO
gobooboobooboooboboboboobooboobooooon
gooobooobooboboooboobo

1. 1NOWL(R0)

O00000.PRESERVE GRANULARITYO OODOOOOOOOOOODO
gooooobooobbboooooooooooobboooooo

O 0.PRESERVE ATOMICITYOOOUOOOUOOOODOOODOOODOOOD
goboobooboboboboobooboobboobooboobooooo
goboobooooooboooboon

SET_REGISTERS

gogobbobbooooobobobbboooooooobooooooobobobogo
goboobgobobooboobooboboboobon

goooon

.SET_REGISTERS argument-list

goooo

argument-list
oo00oO00OC0O0OC0 100000000000000000000 10000000
ooooooooo

gooood oo

aligned=<> 100000oo0oooboo0oooooo0oooboo0oooboooooo
oooboooboo

unaligned=<> l100000ooooooooooooboooobooooobooooDo
gboboboooboobooboooooooooooooooobooon
gboboooooobooboboboobooo

read=<> gbobobooboooooooooooooooooooobooon
od10o0oo0oooooooooooboooooo

written=<> gbobobooooooooooooooooooooobooobooon
obil10bobooboooooobooboboboooo

gooooo B-23
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.SET_REGISTERS

gg

OO00000O0D0Calignedd D0 Cunalignedd 0000000 OOOOOOOOO
gooobooboboobooboobooboobooboobooboboboobo
ooo00obO0oooOobOOoboU0ooobOoboboO0obOOoboUObD (m410000)O0

O00000D00O0readDO000OwrittenD00O000OD0O0OOOOOODODOOOOO
goobobooobooboobooboooboobuoobooboobooboobooo
gbooboobooobobooboobooboobobooboobo

SET REGISTERSOOO0OOO0ODOOOOOOOOODOOO0ODOOOOOOOOOD
od0ooo(@UO0opDooOdoU0ooodoooooo)ooodoooooooogo
OO000O0.SET REGISTERSO00OO0O000DO0O0OOOOOOODOOODODOO
gboooboooobooboon

0000000000 0O0DOOC R20alignedC 00000 0OO0ODOOOODOOOOODO
0000000000000000000 10$00000000000000000
O0R200D0C0O0O0O0O0O0O0O0OOODOOOOOOOOODODOOOOuunalignedd O
ooooogn

INCL R2 ; R2 i's now unaligned
BLEC R0, 108

NOL RS, R2

. SET_REG STERS AL G\ED=R?

MOL RO, 4(R)

10$: MWL 4(R2), R3 ; R2 considered unaligned
; due to BLBC branch

00000000000 000/OPTIMIZE=VAXREGS (OpenVMS Alpha 00)00O
OOCOOCOOO.SET REGISTERSOO0O0O0OOreadd 0000 O writtend 0000
0000 R20R12000000000000000DO0ODOO0ODOODOODOOODOO
OO000/OPTIMIZE=VAXREGS OO OOUOODOOOODOOOODO VAXOODOOO
gbooboobobbooboobooboooon
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MACROOUODOOODOODO
.SET_REGISTERS

DIVL RO, RL
. SET_REG STERS ALI GNED=RL
MOVL 8(RL), R2 ; Conpiler will use aligned Ioad.

g0obOo0o0ooO00oo0o0oOo0o0O0oO0Oo0oRIOODOUODOUODOODO
00000 R1OOOO0OOCOOOOOOODOOOOOOOOOODO(@O
goooooO)oooooOoobOOobOooOOobO0oOobOobOoboUoboboDbo
gobobobooobobooobobooooboboooobooobbooo
O.SET REGISTERSOOOCOOOOOOOODOOOOODOOO

2 ot 4(R0), RL ;Stored menory addresses assunmed
. SET_REG STERS UNALI GNED=RL ;al i gned so explicitly set it un-
MOVL 4Rl), R ;aligned to avoid run-tine fault.

ooooooMOVLOODO RIOOOOOOODOUOODOOOOOOODOOO

goboooboooboooboooboobobooboboooboooo

gooboboooooboOooOooOOooOO0obO0obO0obOobO0oU0ObDO0oO0DOoDOd.SET.
REGISTERSOOOOOOOODODO

8- SET REG STERS READ=<R3, R4>, VIRI TTEN=RS

JSB ™ DO SOVETH NG USEFUL
gdododoooooboooouoobooodoboooouoboooooa
0000000000000 00000 R3O R4OJSBOODOOOOOODODO
000000000000 ROO0O0O0O0O0O00O00O0O0DO0O0O0DOOJdJSBOOONO
J000ooooooooo0o0oooooooooo0g.SET_REGISTERS O
000 dJSBOO0O0OO0O0O0OOOOOO0O0O0O0O0OOOOOOOO/FLAG=HINTSO
0000000000000 000000D000000000R3OR400O0003
goooooooooooooooooooooboooooooooobooooo
gooobooouooooooa

SYMBOL_ALIGNMENT

gboobooboobuoobooboobuooboobooboobgoobooon
gboobooboobooboobooboobooboobobooobobbooboo
goooboobo0oboobooboobooboobooboobooboob
gooobooboobooboobooboobooboobooboobooo

goooog

goooon

.SYMBOL_ALIGNMENT argument-list

gooooo B-25



MACROOODOOODOOO
.SYMBOL_ALIGNMENT

gooog

argument-list
gooooooooooooooooooa

goooo

long

aad

oo

oad

quad oo
oad

none oo
oag

HEN

SYMBOL_ALIGNMENTOOOOOOOODOOOOOOOOOODOOOOOOO

goooboobooobooboobooboobooboobuooboobooon
0000000000 O000O0O00.SYMBOL_ ALIGNMENTOOOODOOOOOO
O@(ongDODOOODOODOODOOODODO (quad)D0OD0OODOODOODOOODO
000000000 2000000.SYMBOL_ALIGNMENT none0O00000O0O
googogn

gbooobooboobooboobooboobooboobooboobgooo
gooobooobooboobo0obooboobOoobooboobooboob
gooboboooboooboobooobooboobooboobooboobooo
goobooboobobooboooboobboobobooboboobuoobobon
goooboobobobobo
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.SYMBOL_ALIGNMENT

OFFSETL = 4
. SYMBOL_ALI GWWENT LONG
OFFSET2 = 8
OFFSET3 = 12
. SYMBOL_ALI GVENT QUAD
OFFSET4 = 16
. SYMBOL_ALI GNVENT NONE
OFFSET5 = 20

CLRL OFFSET2(R)

NOVL R, OFFSETA(R6)

OFFSET1000 OFFSETs 00000000000 OO0O0ODOOOOOOOO
00 OFFSET1Rn) 000 RNOODOODOOOOOODOOODODOOODOOOOODO
0000000000000 0D00D000000D00 (OFFSET20 00 OFFSETS)
Oo00000000 (OFFSET49)0000O0O0OO0O0ODOOODODODODOODODDODO

OFFSET2000 OFFSET400000C00O0OCO0DOOCO0ODOOOOOOOO
0000000000000 00D0D0000OC00DOOO0d OFFSET4000O
00000b00000O0b0oU00O0oO0bo0oO0obO0obOOo0oDOoDOOobOO R8O
ReOOODOOOOODOOOOODOOOOODOOOODO

USE_LINKAGE (OpenVMS 164 [ )

gbobboobobooobooobuooobooboboobobooobooobooobo
0000000000 0DOO0O000OO00OO0O0O CALLSO CALLGO JSBO BSBBO
BSBWOOOOOOOOOOOOOOOOOOOOOO CALLSO CALLGO JSBO
BSBBO BSBWO O OOOOOOODOODOOODOOODODOOOOOO(@OOO
CALLS #0,(R6)) 000 O0O0O00ODODO0OOOODOOO0O0O0O0O CALLSO CALLGO
JSBO BSBBO BSBWO OO OOOOOOOOOODOOOODOOOODOOOOOOO
ooooboooboooboooboobooob0oobooboboobooobDoobooon
oooobooboboboboboobouoobooboobobboo

gooooo

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

gooooo B-27



MACROOOOOOOOO
USE_LINKAGE (OpenVMS 164 0 0)

gooog

linkage_name
DEFINE_LINKAGEO OOOOODODOODOOODOODOOODOOO linkage_named O
00 000inputd O outputd O scratchO O preserve0 0000000000

input=<>
00 CALLSO CALLGO JSBO BSBBO BSBWO O OOOOOODOOOOOODO
coooOooO00obOooOoUooooOoOoDooooOoboooooDo

output=<>

00 CALLSO CALLGO JSBO BSBBO BSBWO O OOOOOOODOODOOOOO
00000000000D0000000000000D0000000000000
0000000000000000000000000000000000000
oo

scratch=<>

00 CALLSO CALLGO JSBO BSBBO BSBWO O OODOGOODOOOOOOOOd
0do0oddoDodoo0ooobOO0doodooDodooooooooooooDooa
dooo0ooooooooooon

preserve=<>

00 CALLSO CALLGO JSBO BSBBO BSBWOOOOUOOOOOUOODOOOO
gooobooboobooboobooboobooboobooboobooboon
gobooboobobbobobooboboboooboobobooboooboooooon
gobobooboobgoobooooboo
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MACROUOUOUOOOOOOOOO

0000000 MACRO Compiler for OpenVMS Systems 0 0000000000
gooooooooooo

OpenVMS Alpha 0000000000 2000000000000000000

e Alpha 00 O0O0ODOCOOVAXOOUOUOOOOUOODDO Alpha0d0O0nooOooonO
Ooodoooog @ cecaooood

e Alpha PAlcode 000000 Alpha 00000000000 VAXOOOOODO
gboooboobooboobooboobooboobooboDooobooboo
Ooo0O0 @ cz2ooono)

OpenVMS I64 00000 00O00OO2000000000000000DOCO

e Alpha 00 O0OO0OCOVAXOOUOODOOOOODOD ItaniumO0OO0OOOODO
ooooooo@caoooo)o

e tanium 00000000 VAXOOOOOOOODOOO Itanium OO0 O OO0
O000oDbOOoo0D (@ c3oo00oo)o

OpenVMS 164 00000000 O0O0O Alpha PALcode 00D OD0OO0O0ODOD0ODODO
gbooobooboobobooboobon

oooooobooooboooboboooooboboobo 200b0obOoooOoDOo
gooobooboobobboboobooobooboobo

WL=00O000OODOO0OO0OOd (write longword)
ML=OOOOODOQCOO (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 =00 00000 (write byte)
WW=0000000 (write word)

ag

goboooboobooboobdgvAXMACRODOOODOOoooooo
gobobooboooboobuoobooboobopooboo 2000

MACROOOOOOODOODOOO C-1



MACROOODOOODOOODOOO

go0oooboooboboboboobobooboboboobuooboobuoobo
A0 00000000000 DOO0ODbOO0DbOOo0ObOoOobOobDbOOobDbOOn
ooooboobobooboobooboboo

oobooobogboovAXMACROD D OODOOOooOooooooooo

gbooobobooobooboob 20bbo0ooboobooboonbDobo
OOVAX MACROOO (MOVLOO)OOODOOODOOOODOOOOODOO
oooobooboboboog

C.l1 Aphal0OOODODOO (OpenVMS Alphal DO OO OO
OpenVMS 1640 00000)

OO0OOVAX MACROOOODOODO 64000000000 DOOCOOODO VAXODODO
00000000 Alpha 00000000000 Alpha 0000000 ODOODOO
gooobooboobooboobooboobooboobobooboboobobobo
000000000000 00O000DOOO00OOoOOoO0n OpenVMSI640OO0ODO
000000000000 Itanivm0OO0O0OQO0OO0OO

OO000o0o0oooooooooooo MACROOOOOODOODOOOoOoOoooOO

e EVAX LDBU
EVAX_LDWU
EVAX_STB
EVAX _STW
EVAX_SEXTB
e EVAX SEXTW

0000000000000 CO000O0O0O00DOvVAXODOODOODooOOoO VAXD
0000000000000 00O0O0O0O00OEVAX_ADDQ 8[R0),(SP)+,R1O00O0O
OO0O0O0O0Q0O0OO0OD Alpha0000/0000000 (EVAX_LD*O0 EVAX_ST* 00O
ooooboobobooobooobuoobo

OpenVMS Alpha 00 000000000000 O0ODOODOODOOODOOOODOOO
goooboobooboobooboobooboobobooboboboboobo
000000000000 0DoOoO00ooooOoooDo Alpha00O0Ooogooooog
gooobooboboo

e JOODODODO

gbooobooboboobooboobooboobooboboobbooobon
gboooboooboboboobooboobooboobooboooDobon
ooooboobobboobooobgon
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MACROOOODOO
4

ooogoog
ClAphalOOODOOO (OpenVMS Alpha0 000000 OpenvMS 164000000

)

OSYSTEM | - EMULATED,
an instruction not inplemented on this processor was emul ated

e JO0O0ODOODDOODOODUOODODOODLOODOODODOO

goboobooboobooboobboboboobuooboobooboo
gobooboobooboobooooboboboobuooboobooboo
gooooIPLo00bO0b00o0ob00ob00obO0ob0obOOo0ob0obOoDODODbO
gooooIpPL200000000DOOCO0ODOOOO0ODOOOOOOOOOODOO
goboobooboobooboobooboobbooobobobbooobOoon
goboobooboobooobobooobooboobooboobooobooboo
gooboobooboobooboooobobuobobooboobooboobooo
goboobooobooboobobooboobooobon

goboobgoobooboobooboboboobbooobobobooboobooog
gbooboobooboobooboobobboboobooboobooDbo
ooooboobobooobooboboboboooboobooboboboon

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

oo

MACROOUOOOOOOODOOOOOooOOobOoooooooobgoog
0000000000 DO00OD0DO0b0D0O0O0n EVAX_SEXTBO EVAX_
SEXTWO EVAX_LDBUO EVAX_LDWUO EVAX_STBO EVAX_STwWO
EVAX_LDQUU O OO EVAX_STQUD OODOOO

O C-10000000U00Oo0o0oooUno Alpha00d0D0OOoOODOOODO
Alpha 000 (tanium 0000000000 Itanium OO0 O0O00O0O0ODOOCOO
Oo0doD)oooooooodoooogooooogg

0 C-1 AlphaD0D0 0000 (OpenVMS AlphaD 000000 OpenvMS 1640000 00)

OpenVMS 164 O

ooooo goooad 0o goooad
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

(0oooooo)
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MACRO O
C.1 Alpha

gooooon
goooooon

ood

(OpenVMS Alpha 00 00000 OpenvVMS 1640000 00)

0 C-1(00) AlphaD 000000 (OpenVMS Alpha D 000000 OpenvMS 16400000 0)

OpenVMS 164 O

goooao oooog 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 MACROOODOODOOOOOOO
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MACRO OO OO
C.1Aphal 000000 (OpenVMS Alphal 000000 OpenvMS 16

goooogon
4000000

0 C-1(00) Aphal 000000 (OpenVMS AlphaD 000000 OpenvMS 16400 0000)

OpenVMS 164 O

ooooo ogoooad 0o 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

MACROOOOOOOOODOODO C-5



MACROO DO ODOO
C.2 Alpha PALcode

O

[

gpogono
gogo

C.2 Alpha PALcode 0 0 O O O

Alpha PALcode 000 0O0OO0OOOOOOOOOOOOO Alpha00O0O0OO0OO
oooobooobooboobo 2000000

e JOD0PALODOOODOOODOOODOOODODOOODOOOD PALOOO
0000000000 O Alpha0000O0O0OOCOOOOCOODOOODOOO
ooooboobobooobooboboboo

e 000 PALOOUIDOOOUOODDOOODDOOOODOOODOOODODODOOO
OROODDODOOOOODOODOOOODOODO

Alpha PALcode 0 0 0 0 0 EVAX_INSQHIQRO EVAX_

INSQTIQRO EVAX REMQHIQRO 0 0 0 EVAX REMQHITRO OO OO OO
0000000000000 000000000000VAXMACROOOOODOOO
00000000000000000000000000000000000000
00 R16 (DO OEVAX_INSQxxxxO O R17) 000000000000 DOOOOO0O
000

MOVAB Q header, R16 ; Set up address of queue header for PAL cal
EVAX_REMH (R . Remove quadword queue entry
EVAX STQ RO, entry ; Save entry address returned in RO

Alpha PALcode 0000000 C-2000000

g

0000000 .DEFINE_PALOODDOO0ODOODOOODOOOODOO
Alpha PALcode 0000000 OOO0ODOOOOOOOOODOOO B,OOO
gbooobgooboobgn

OpenvMS I640 00000000 O0ODOOOOOOODODOOOOOODOO
ooooboooboobo

0 C-2 Alpha PALcodeO O OOO

goodd goodo gg

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

(00D0O0O0oo)
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0 C-2(00) AlphaPALcode 10000

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

(Ooooooo)
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MACROO DO ODOO
C.2 Alpha PALcode

O

OO

gpogono
good

0 C-2(00) AlphaPALcode 00000

goodd googo og

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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C3ltanumO 000000 (OpenvMS 16

MACROOUOOOODOOODOOO
4000000)

C3 ltanumUOOOO0OOO (OpenVMS 164000 00O0)

OC-38 ItaniumOO0O00D00O00O (OpenvVMS 1640 00000)

ooooo ooooo 0od

IA64_BREAK <RQ> O000000D0o0oooooooooooooooooon
goooooooooo

IA64_GETINDREG <WQ,RQ,RQ> move-from-indirect-register 1 0 0000000 10000
0000000000000 200000000000000
Jd0o000000o0oooooooooioosooon
O0000o0oooooooooooooooooon

IA64_GETREG <WQ,RQ> move-from-application-register 0 0 O 00 0 move-from-
control-register 1 0 0000000 10000000000
0000000 2000000000000000000OO
0000000000000000000000000200
od

IA64_LFETCH <RQ,RQ> 0000000 CLFETCH) O D000 O00DO00oooo

IA64_LFETCH_EXCL 00 CLFETCH.EXCL)OOOOOOOOoOO 100000
O00000000000000 2000000 reg-base-
update-form 0 0 O imm-base-update-form OO0 000 OO
0000000000000 0000000O no-base-update-
form 0000000

IA64_PROBER <WQ,RQ,RQ> prober 000000000 100000000000ODOOO
000 2000000000000000000000 30
gooooooooooood

IA64_PROBEW <WQ,RQ,RQ> probew 000000000 1000000000000OO
gooo02000000000000000DOD0O0O0DO0O 3
gooooooooooooog

TA64_RSM <RQ> Jooooooooooooooooooooooooon
CRSM)OOOOooooo

TA64_RUM <RQ> 00o0Do0ooo0o0ooooDooooooooooooDo
CRUMH)OOOOOoOOoOoo

IA64_SETREG <RQ,RQ> move-to-application-register 0 0 0 O 00 move-to-control-
register 00000000 10000000000000O
O0000000o00oo0oo0ooooooooooooooon
000%00200000000000000000000

IA64_SRLZD <> serialize data CSRLZD) 0O O0O0O0OOO

T1A64_SRLZI <> serialize instruction CSRLZD) OO0 0000 OO

TA64_SSM <RQ> O0000000000000 set system mask CSSM’) O
ooooogog

IA64_SUM <RQ> 0000000000000 set user mask CSUM) 00O 0O
ooooo

TA64_TAK <WK,RQ> read translation access key CTAR) OO0 OO O0OODO

0000000 0000000000000000 SYS$LIBRARY:STARLET.MLB 000000 $IA64REGDEF 00 OO
IA64 REG$_INDRODDODODOOOOO

00000000000000000000000000000000 SYS$LIBRARY:STARLETMLB 00000
0 $IAG4REGDEF 0000 IA64 REG$_ AR O 0D IA64 REG$ CRODODOOOOOOD

MACROOOOOOODOODOOO C-9






D

VAXO O Alphal0 00 64000000000

0000000VAX MACROOO OO OpenVMS Alpha 00000 OO OpenVMS
le40 000000000 DOCOOODOOOOOOOOODOOOODOOOOODDOOO
gooopooooooooobooogo

e 0D10,0000D00000O00O0O
e 0D20,64000000000000OODO
e 1 D30,000000000DOO0DOODODOO

oooobooboobooboboooboobooobooboobooboobo
gbogoboobobobobboobooboobooboobooboobooobo
gooogo

<R1, R2, R3>

ooooboooooobob1oooooboobooooboboboooooDoooo
gogo

Rl

D.1 0UO0o0bugoobooood

gboobooboobooboobooboboobboobooobooboobooDbo
oooobooboboooboobon

$BYTES_TO_PAGES
$NEXT PAGE
$PAGES_TO_BYTES
$PREVIOUS_PAGE
$ROUND_RETADR
$START OF _PAGE

00000000000000 SYS$SLIBRARY:STARLETMLBO OO OOOOOO
gboobuooboobooboobobboobboobooobooboobooDbog
OO0 SYSTEM_DATA CELLSO0OO0OO0OO00O0ODOOO0OODOOOOOOOOODOOOO
gboooboooboboobg

VAXOO AlphaO00O 164000000000 D-1



VAXODO Alpha 00 6400000000000
DA0O0OD00O0OD0O0DOO0

000o00o000b00O0000O00bO0o0U00obOO0ODO0ODO D-1bODOoD
O OrightshiftD O O O O leftshitd 000 OO

0b-1 00O0Oo

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

ooo OpenVMS Alpha 0000000 OpenVMS I64 0 0000000000000 O0O0DODOOOO
gooboooobooooobooooooo

O00000000D00O0$GETSYI (DODOO0DOOO SYI$_ PAGESIZED O O)0O
godooocpUOOOOOODOOO0ODOUOODOOODOOUODOOOOODOOO
oo

ooooboooboobobboboooboobooo

e JO0O0ODOO0ODOODOODOODLDOODLOODOODOODOODDODO
gboooboobobooboobgon

e JJ000O0ODOOUODODO VAXPAGEOUODO BIGPAGEDOOOODOOOOODO
gooobooobgon

e 10000 0O0ODDOOOIndependent=YESO OO OOODOOOODO VAXOODODO
ooooboboobooboobooboobooboooboboboboobOoo
coooooIgooodooooobooOdoooooobooOooooooooag
OO0000CO00VAXOOOOOOODOOOOOOOindependentD OO OOOO
gooNoObDooooono

$BYTES_TO_PAGES

oooobooboobooobooon

gooooo

$BYTES _TO_PAGES source_bytcnt, dest_pagent, rightshift, roundup=YES,
quad=YES

D-2 VAXODO AlphaO0OD0 164000000000



VAXO O Alpha0 00 6400000000000
$BYTES_TO_PAGES

HREREREEN
source_bytcnt
goooooooon
dest_pagcnt
ooooooooooo
rightshift
0000000000000 o0ooooDooD@oboooomoooooo
OD-10000000000000D00000000ooon
roundup=YES
YESOOOODODOOODODDODOODODOOUOOOO -100000000000000NoO
000000 0000o0000oo0o00oo000oooooooOoo -100000
000000000000 0000000droundup=YESO Orightshift0 00 OO0
gooooobooooooboooobooooooonoooooooonoon
Oo00o0oooooooooooon
quad=YES
YESOOOODOOOO e4OODDOODODODOOODOOOODOOOOOOOONOOODOOO
0400000000000 O0OOOODODOO0OOOO0
goooooodoboooooooooobooodgd

goooon
$SNEXT_PAGE source_va, dest_va, clearbwp=NO, user_pagesize_addr,

user_mask_addr, quad=YES
goodao

source_va
gogoboboooooon

dest va
Oooooooooooooooooon

clearbwp=NO
YESOOOOOOODOOUOODOOODOODOooooooooooooooo
OOclearbwp=NOO OO OO OOOCODOOOOOOOOOOOODOODOOOO

VAXOO AlphaO00O0O 164000000000 D-3



VAXODO Alpha 00 6400000000000

$NEXT_PAGE

ggoobbobboooobobobbodooooooboobbooooobbobboooo
gbooobooooboobooon

user_pagesize_addr
000oo000ooOo0oooooooooooooooooooooo@ooon
00 SYI$ PAGESIZED OO OOS$GETSYI O OO OO0 0D0O00000000O0O0
000D D0OD0D0D000D000000000 MMG$GL_PAGESIZE (bigpage)
00 MMG$C_VAX_PAGE_SIZE (vaxpage) 000000

user_mask_addr
oooooOoooooOoOoooO00oboboOooOoooUU0oDboOogoooUooDoboOoo
000000 user_pagesize_addr0 0000000 MMG$GL_BWP_MASK [0 00 O
O00000D00ODODOuser_pagesize addrfDO0O0O0O 1000000000O00COO
ooo

quad=YES
YESOOOOOODOO 640D OO0 OD0OODOO0ODOODOODOOOOOONOOODOOO
ODb0ed00000000000O0OODODOO0OOOOO0

$PAGES_TO_BYTES

gggboobbooooooboobodad

gooooo

$PAGES TO_BYTES source_pagcnt, dest_bytcnt, leftshift, quad=YES

goooo

source_pagcent
goooooooooad

dest_bhytcnt
ooooooooooon

leftshift
oooo0ooOo0oOo0oO0ooO0OooO0oOoUooo@WoooboOo)yooooo
O Db-1000000000DO0b000OoOobooooboon

quad=YES
YESOOOOOOOe4ODOOOOODODODDODOOOOOODDODODOOOONOCOOOOO
0064000000000 O0ODOOOOODOOOOODO
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VAXODO Alpha 00 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
odoooDoooooooooooooon

clearbwp=NO
YESOUOOOOOOUOOUOOOOODOODOODOooDooDooooooooo
OOclearbwp=NOO OO OOOO0OOCOO0OOOO0OOOOOOOOODOOODOOOO
gooooobooooodooooooodonooooonoooooooooon
Oo000Doooooooooooon

user_pagesize_addr
Oo0d0ood0oooOo0ooodoooooooooooooooooo@ooon
00 SYI$_PAGESIZEO OO OOS$GETSYI D OO D ODODOD0ODODOOODOODOOOO
0000)0D0D0D0D000000000000 MMG$GL_PAGESIZE (bigpage) 0
00 MMG$C_VAX_PAGE_SIZE (vaxpage) 1000000

user_mask_addr
gooooooooooooooOooooOoOobOo0ooobooooboboOooboooo
000000 user_pagesize_addr0 0000000 MMG$GL_BWP_MASK 0 00 [J
O000OD0O0OD0O0O0OOOuser_pagesize addrD O OO0 100000000000OO
god

quad=YES
YESOOOODOODOO 64 O0ODDOODODOO0OOODOODOOOOOOOONOOODOOO
O0e4000000000D00ODO0OODOODOODOOO
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VAXODO Alpha 00 6400000000000
$ROUND_RETADR

$ROUND_RETADR

OO0000O0O0O0DOOOO0OOCretadrD00000OO0O0ODOOOOODOO CPUO
gobooobooboboobbooobooboooboooboooboooboo
0000000000 O0bOOmadrDO0OD0OODODOOODOO

gooooo

$ROUND_RETADR retadr, full_range, user_mask_addr, direction=ASCENDING

goooo

retadr
200 320000000000000000000000000O0%CRMPSCOO0O
0000000000000 000000000000 "abel'D0O0O "Rx)'CO0O

full_range

200000000000000000 FULL_RANGE[0]O O retadr[0]0 CPUO O
000000000000 @ 000)00 FULL_RANGE[1]0 O retadr[1]0 CPU O
ooooooooooooo100o0000(@OoDooOOoOoOoooooooOHO
oOd

user_mask_addr
00000o0ooooo00oooooo00oooooooooooooooooo
OO0DOO0OOD0OO OpenVMS Alpha 0O OOOOO OpenVMS 164000000
MMG$GL_BWP_MASKO O OO OO OpenVMS VAXO OO O OO VASM_BYTE
gooooooo

direction=ASCENDING
ooo0oooODOo0o0o0ooooboooooooo

ASCENDING retadr[0] < retadr[1]
DESCENDING retadr[1] < retadr[0]
UNKNOWN O0o0ooooooooooooboooon
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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
gooooboouooooobooooooooboon

user_mask_addr

0000000000000 00000o00ooooooooooooooon
00000000 OpenVMS AlphaOOOOOO0O OpenVMS I6o4 000000
MMG$GL_BWP_MASKO O OO OO OpenVMS VAXO O OO OO MMG$C_VAX_
PAGE_SIZE - 1 ($pagedef 0 0 0) DD DO0OOO0

quad=YES
YESOOOOODOOe4UOODOODOOOODODDODODOOOODOODODOOOONOOOOOO
O0e40000000D0DOO0OODOOOOOODOOOO

D2 oe6400000000O0O0O0O0OOO

VAX MACROOOOODOOOOOOOOOOOoDO0OOoOOoOooooooooogoo
goooboobooboobooboboboobooboobobobooboooo
gbooobooboboobuoobgoobobooboobooboon

OpenVMS VAXOOOODOOUOOOOODOOUOUODOCOOODODOUOODOOODOOOO
00 OpenVMS Alpha 0 OpenVMS 164 0 00000000 OO0ODOOOOODOOOO
e4a0000000DO0ODODODODOODOODOODODODODODDOODOODbDOODO
gbooobuoobooobuooboobooboobooboobooobooobooboo
0000000000000 00000$PUSH64O OO O$POP40 0D OODODO
000000000000 STARLETMLBOOOOOOOOD 6400000000
0/000000000000000DO00O0DODO0DbOOo0bOoDODbO

VAXOO AlphaO0O00O 164000000000 D-7



VAXODO Alpha 00 6400000000000

$POP64
oododoobooed4ddddlODODOOOOOOODOO
ogooood
$POP64 reg
ooooo
reg
0dodoobOo0ooooboobed4b0d0dOdooOODbDOOOoOoooOooOO
0o
$POP64 0 0000000000064 000000000000 OOOOOOOO
O0o00o00oooooooooooooooooooooboooooooooooon
0000000000000 oooooooobo0oooobooooooon
0o0oo0ooooooooooooon
6400 0000DOO0O0O0O0OOODOOOOOODOOOO
oooooo
$PUSH64 reg
ooooo

reg
gooobooboobooobooboo
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VAXODO Alpha 00 6400000000000
$PUSH64

gd

$PUSH64 0 640 0 0000000000000 0O0OOOOOOOOOOOOOO
goooobooboobbooboobboobooboboobboooboon
obodbe40DDO0DO0ODOODOODODODODDOODOODOODDOOO
ooooboooboobg

D3 UO0OOU0OO0OOOOOUOOO0OOOO

gooooboobboooboobobooboobo sgoboboobbOooboOon
0000000000 SYS$LIBRARY:LIBMLBO OO OOOOOODOOOOOOO
ooboobooobogsiooooooooboon

j0dboobobooooooooboboooooooob 20000000DO
gooobooboboobooboon

oo

iPLOO0ODODOOODOO0ODOO00O0 20000000000000000
goboobogboooboobboobobooobooboobuoobooon
o0bo0obO0oobobobboobooboovAXMACROOOOOOGOoO
o0 vAXOOOOoboooooooobobobobooobobooboooobooo
gobooboobooboobbobobooboobooboobooon
gobooboobooboobooboboooboobuoobooboon
gboooboobooobopoooboooboobon

OpenVMS 64000000000 0OO0OODOODOOLOOOOODODOOO
oobo0obooboobooooog openvMSOOooooooooOoO
0000 OpenVMS V820000 ODOOOMOODIOOOODODOODO

D31 0OUOU0O0OO0OODODOOOOOOO0

gooobooboooooboooooobobooooooooooboooo
¢ $LOCK PAGE_INIT

e $LOCKED PAGE_END

¢ $LOCKED_PAGE_START

VAXOO AlphaO0O00O 164000000000 D-9



VAXO O Alpha0 00 16400000000000
$LOCK_PAGE_INIT

$LOCK_PAGE_INIT
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