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&('*),+�-.'0/210'03546'0-.70'0198;:0<>=#<�?;@.<�ACB�<�=9D�E.FGA.=#H�:0@.B0H�FID�AC=JH�K.8;HLB08;ANM;<
=#8PO6<�QRE�D�:S8;=#=#<�TNM;UGVWUG8;H�<�:SFGANH�K.<X=#D�@C:�B0<>Y�:0D�Z6:08;T\[^]><�E_FGA.<�Q
=#<�?P@.<�A.B0<�=JKC8;O6<>=#<�O6<�:08;U
E�@.A.B0H�FID�AC8;U
=#FGTNFIUG8;:0FGH�FG<�=6[
`LK.<>E_D�@.:aH�V6Y�<�=9D�E.Q�<�E�FIA.<�Q(=#<�?;@C<�A.B0<�=J8;:0<>=#Y�<�B0FIE�FG<�QRMPVWH�K.<

MACROb
OPDEFb DUPb 8PA.Q ECHO Y�=#<�@CQ�DXFGA.=#H�:0@.B0H�FID�A.=6[c`LK.< ENDMb ENDDUPb8PA.Q

STOPDUP
Y�=#<�@.Q�D>FIAC=!H�:0@.B0H�FGD�A.=JH�<�:0TNFIAC8;H�<XQ�<�E�FGA.<�Q(=!<�?P@.<�A.B0<�=6[

`LK.<
LOCAL

8;A.Q
OPSYN

Y�=#<�@.Q�D>FIA.=#H�:0@.B0H�FGD�A.=J8;:0<>8;=#=#D�B0FI8;H�<�Q(dXFGH�K
Qe<�E_FGA.FGH�FGD�A.=98;A.Q(8;:0<>FIACB�UG@.Q�<�Q(FGANH�K.FI=9=#<�B0H�FID�A�[
`LK.<>Q�<�E�FIA.<�Q(=#<�?;@C<�A.B0<XY�=#<�@CQ�D>FIA.=#H�:0@.B0H�FID�AC=J8;:0<>8;=9E�D�UIUGD�dX=6f
gL=#<�@.Q�D ]X<�=#B0:0FGY�H�FID�A
MACRO h =#<�?;@.<�A.B0<>D�E.=#D�@.:0B0<>Y�:0D�Z6:08;TiFGA.=#H�:0@.B0H�FGD�A.=

=#8;O6<�Q(M;VjH�K.<X8P=#=!<�TNM;UG<�:aE_D�:aFIACB�UG@.=#FGD�ANFIAN8
Y�:0D�Z6:08;Tid>K.<�ANB�8PUIUG<�Q(E_D�:aM;VWH�K.<>TN8;B0:�D>A.8;TN<�[
`kK.<>TN8;B0:�D>B08;UGU
:0<�=!<�TNM;UG<�=J8lY�=#<�@.QeD
FIAC=#H�:0@.B0H�FGD�A�[

OPDEF h =#<�?;@.<�A.B0<>D�E.=#D�@.:0B0<>Y�:0D�Z6:08;TiFGA.=#H�:0@.B0H�FGD�A.=
=#8;O6<�Q(M;VjH�K.<X8P=#=!<�TNM;UG<�:aE_D�:aFIACB�UG@.=#FGD�ANFIAN8
Y�:0D�Z6:08;TiB08;UGUI<�Q(E�D�:SM;VWH�K.<

OPDEF
Y�=#<�@.QeD

FIAC=#H�:0@.B0H�FGD�A�[^`LK.<>D�Y�Q�<�E.:0<�=#<�TNM;UI<�=98m=#V6TNM;D�UGFGB
TN8;B0K.FIAC<XFGA.=#H�:0@.B0H�FID�An[

DUP o A.H�:�D�Qe@.B0<�=J8l=#<�?;@.<�ACB�<>D�E.B0D�Q�<>H�K.8;HLFI=8;=#=#<�TNM;UI<�Q(:0<�Y�<�H�FIH�FGO6<�UIVj8m=#Y�<�B0FGE�FI<�Q(A.@.TNM;<�:SD�E
H�FITN<�=6pqH�K.<XQ�@CY�UIFGB08;H�<�QRB0D�Q�<XFITNTN<�Q�FG8;H�<�UIV
E_D�UGUGD�dX=9H�K.<

DUP
Y�=#<�@.Q�D>FIA.=#H�:0@.B0H�FID�An[

ECHO o A.H�:�D�Qe@.B0<�=J8l=#<�?;@.<�ACB�<>D�E.B0D�Q�<>H�K.8;HLFI=8;=#=#<�TNM;UI<�Q(:0<�Y�<�H�FIH�FGO6<�UIVj@.A.H�FGU
8;Ar8;:0Z6@CTr<�ACH
UIFG=#HkFG=J<�stK.8;@.=#H�<�Qu[

ENDM v A.Qe=J8lTN8;B0:�D>D�:SD�Y�Qe<�E.Q�<�E_FGA.FGH�FID�An[

ENDDUP
`�<�:0TrFGA.8;H�<�=98

DUP
D�:

ECHO
=#<�?;@C<�A.B0<>D�E.B0D�Q�<�[

STOPDUP w H�D�Y�=9H�KC<XQ�@.YeUIFGB08;H�FID�AND�E.8lB0D�Q�<X=#<�?P@.<�A.B0<XMPVD�O6<�:0:0FIQ�FGA.ZWH�K.<>:�<�Ye<�H�FGH�FID�ANB0D�A.Q�FGH�FGD�A�[
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gk=#<�@.QeD ]X<�=#B0:0FIYeH�FGD�A
LOCAL w Y�<�B0FIE�FG<�=J@.ACFI?;@C<X=#H�:0FGA.Z6=9H�KC8;Hk8P:�<>@.=#@.8PUIUGV@.=#<�QR8P=J=#V6TNM;D�UG=Jd>FGH�KCFIAN8

MACROb OPDEFb
DUPb D�: ECHO Y�=#<�@.Q�D>FGA.=#H�:0@CB�H�FGD�A�[

OPSYN
]X<�E�FIAC<�=J8lUGD�B08;H�FID�ANE�FI<�UGQ(E_@CA.B0H�FID�A.8PU
H�K.8;HLFI=9H�K.<
=!8PTr<>8;=98m=#Y�<�B0FGE_FG<�Q(D�Y�<�:08;H�FID�ANFGArH�K.<>D�Y�<�:08;A.Q
E_FG<�UIQªE_@CA.B0H�FGD�A.8;U�[

EXITM
`P<�:0TNFGA.8;H�<�=JH�K.<>FIACA.<�:0TrD�=#HLA.<�=#H�<�Q

MACRO
D�:

OPDEF
<�s6Y�8PA.=#FID�An[

«LD�:STND�:0<XFGA.E�D�:�TN8;H�FGD�AND�ArTN8;B0:0D�=J8PA.QRD�YeQ�<�E_=9=#<�<XH�K.<m¬k­j®�¯S°>±
²´³�70µ0¶�1S³�-C/N°¸·u/.'*)�1u¹j'*),'0µ0'0-.70'S²´³�-n46³�º b Y�@.M;UGFGB08;H�FGD�A w5»a¼;½;¾;¿;À [

]><�E_FGA.<�Q(=#<�?;@.<�ACB�<�=9K.8PO6<XH�K.<>E�D�UGUID�d>FIACZWE�@.ACB�H�FGD�A.8;U%=#FITNFGUI8;:0FGH�FI<�=6f

• v Q�FGH�FGA.Z
•
]><�E�FIA.FGH�FGD�ArE�D�:0TN8;H

•
«LD�:0Tr8PUeY�8;:08;TN<�H�<�:0=

• o A.=#H�:0@.B0H�FID�ANB08;UGUG=
• o A.H�<�:08;B0Hkd>FGH�KNH�K.< INCLUDE Y�=#<�@CQ�DXFGA.=#H�:0@.B0H�FID�A

h =!=#<�TNM;UG<�:S<�Q�FGH�FGA.ZWFG=JQ�FG=#8;M;UG<�Q(8;HkQ�<�E�FIACFIH�FGD�ArH�FGTN<�[^`kKC<XM;D�Q�VjD�E.H�K.<Q�<�E�FGA.FIH�FGD�ANÁ_=#<�<>=#@.M;=#<�B0H�FGD�ArÂ�[�Ã;[ ½;b Y�8PZ6<RÃ ½;Ä;Å FG=J=#8PO6<�QRMP<�E_D�:0<>TNFIB0:0D�=8;ACQRB0D�A.B08;H�<�A.8;H�FGD�ArTN8;:0Æ
=98;:0<X<�Q�FGH�<�Qu[

o E.<�Q�FGH�FIACZWFG=J<�AC8;M;UG<�Q b <�Q�FGH�FGA.ZjD�E.H�K.<>Q�<�E�FIA.FGH�FGD�ArD�B0B0@.:0=9Q�@.:0FIACZ8;=#=#<�TNM;UGVW<�8;B0KNH�FITN<>FIHLFI=9B�8PUIUG<�Qu[c`kK.<
ENDDUPb ENDMb ENDb

INCLUDEb 8;A.Q LOCAL Y�=#<�@.QeDXFGA.=#H�:0@CB�H�FGD�A.=J8;ACQRY�:0D�H�D�H�V6Y�<=#H�8;H�<�TN<�A.H�=J=#K.D�@.UGQ(A.D�HkB0D�A.H�8;FGANTrFGB0:0D�=JD�:aB�D�ACB�8PH�<�AC8;H�FID�A
B0K.8;:08;B0H�<�:0=JM;<�B08;@C=#<XH�K.<�VjTr8PVWA.D�HLM;<X:0<�B0D�Z6A.FGÇ�<�Q(8;HkQ�<�E�FIACFIH�FGD�A
H�FGTr<�[
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èéKC<�AN8m=#<�?P@.<�A.B0<XFG=9Q�<�E_FGA.<�Q b <�Q�FIH�FGA.ZjFI=9Q�FG=#8;M;UG<�Q(8;A.Q(B08;A.A.D�HLM;<<�s6YeUIFGB0FIH�UGVW<�AC8;M;UG<�Qu[^èéK.<�AN8l=#<�?;@.<�A.B0<>FI=9B08;UIUG<�Q b;ê¦hìë Y�<�:0E�D�:0Tr=9H�K.<E�D�UGUID�d>FGA.ZWD�Ye<�:�8PH�FGD�A.=6f

• ê K.<�B0Æ
=98;UIU
Ye8;:08;TN<�H�<�:a=!@CM;=#H�FIH�@.H�FGD�A.=JTN8;:0Æ
<�Q(8;HkQ�<�E�FIACFIH�FGD�ArH�FGTr<
• v Q�FGH�=JH�K.<X=#H�8;H�<�TN<�A.HkFGE.<�Q�FGH�FGA.ZjFI=9<�A.8;M;UG<�Q
•
gk:0D�B0<�=#=#<�=JH�K.<X=#H�8;H�<�Tr<�ACH

íaVWQeFI=#8;M;UGFGA.Zj<�Q�FIH�FGA.ZW8PHkQ�<�E�FIACFIH�FGD�ArH�FGTN<XÁ�Q�<�E_8P@.UIH Å 8PA.QR=#Y�<�B0FGE�V6FIACZH�K.<
INCLUDE

Y�=#<�@.Q�D>FIAC=#H�:0@.B0H�FGD�Ard>FGH�KN<�TNM;<�Q�Q�<�Q(@.A.Qe<�:�=#B0D�:0<�= b 8=#8PO6FIA.ZjFGArYe:�D�Z6:08;TîD�O6<�:0K.<�8;Q(FI=98;B0K.FG<�O6<�Qu[cíS<�B08;@.=#<><�Q�FIH�FGA.ZjFI=
QeFI=#8;M;UG<�Q(8;HkQ�<�E�FGA.FIH�FGD�ANH�FGTN< b B0D�A.B08;H�<�A.8;H�FGD�ArQ�D�<�=9A.D�HkD�B0B0@.:S@CA.H�FIUH�K.<>TN8;B0:0DXFG=JB08;UGUG<�Qu[ o E.<�QeFIH�FGA.ZWFG=9<�A.8;M;UG<�QRd>K.<�ANH�K.<>Tr8PB�:0D>FI=B08;UGUG<�Q b H�K.<XE�FGUI<>FG=JFGA.B0UI@CQ�<�QR8PHkH�K.8;HkH�FGTN<�[^`LK.FI=9H�<�B0K.A.FG?;@.<>FI=Qe<�TrD�AC=!H�:08;H�<�Q(FIANH�KC<XE�D�UIUGD�d>FIA.Zj<�s68;TNY�UG<�f

MACRO
INC
.
.
.
IN_CLUDE MYFILE ; INCLUDE pseudo instruction with an embedded
. ; underscore
.
.
ENDM

v TNM;<�Q�Q�FGA.ZW@.ACQ�<�:0=#B�D�:0<�=9FGAN8;A INCLUDE Y�=#<�@.Q�D>FIAC=!H�:0@.B0H�FGD�AMP<�B�D�TN<�=9Q�<�=#FI:08;MPUI<>d>K.<�ANH�KC<
INCLUDE

Y�=#<�@.QeDXFGA.=#H�:0@.B0H�FGD�A
FGQ�<�A.H�FGE_FG<�=9UI8P:�Z6<>E�FIUG<�=6[cíS<�B08;@.=#<>E�FIUG<�=J8P:�<>FGA.B0UI@CQ�<�Q(dXK.<�ANH�K.<>TN8;B0:0D
FG=JB08;UGUG<�QR8PA.QRACD�Hk8;HkQ�<�E�FGA.FGH�FGD�ANH�FITN< b <�TNM;<�Q�Q�FGA.Zj@.A.Q�<�:0=#B0D�:0<�=JFGAH�K.<

INCLUDE
Y�=#<�@.Q�D>FGA.=#H�:�@CB�H�FGD�ANB08;Ar:0<�Q�@CB0<XH�K.<>D�O6<�:0K.<�8;Q

:0<�?;@CFI:0<�Q(E_D�:a8mY�:0D�Z6:08;T\[

MACROb OPDEFb DUPb 8PA.Q ECHO Y�=#<�@CQ�DXFGA.=#H�:0@.B0H�FID�AC=J@.=#<>H�K.<>=!8PTr<Qe<�E_FGA.FGH�FGD�ANE�D�:�TN8;H#[c`kK.<>E�D�:0Tr8;HLB0D�A.=#FI=#H�=9D�E.8lK.<�8;Q�<�: b M;D�Q�V b 8;ACQ<�ACQu[
`LK.<>K.<�8;Q�<�:aB0D�A.=#FI=#H�=9D�E.8

MACROb OPDEFb DUPb D�: ECHO Y�=#<�@.Q�DFGA.=#H�:0@.B0H�FID�A b 8lY�:0D�H�D�H�V6Y�<X=#H�8;H�<�TN<�A.HkE�D�:S8 MACRO D�: OPDEFQe<�E_FGA.FGH�FGD�A b 8PA.Q b D�Y�H�FGD�A.8;UGUIV b LOCAL Ye=#<�@.Q�DXFGA.=#H�:0@.B0H�FID�AC=�[c«LD�:S8TN8;B0:0D b H�K.<XY�:0D�H�D�H�V6Y�<X=#H�8;H�<�TN<�A.HkY�:0D�O6FGQ�<�=J8mTN8;B0:0DXE�@.A.B0H�FID�AC8;U
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Q�<�E�FGA.FIH�FGD�AN8;A.Q(8mUGFG=#HkD�E.E�D�:0Tr8;U%Y�8;:08;TN<�H�<�:�=6[c«kD�:a8;AND�Y�Q�<�E b H�KC<Y�:0D�H�D�H�V6Y�<X=#H�8;H�<�TN<�A.Hk=#@.Y�Y�UGFG<�=JH�K.<X=#V6A.H�8;sj8;A.Q(H�KC<XE�D�:�TN8;U
Y�8;:08;TN<�H�<�:0=6[

LOCAL
Y�=#<�@CQ�DXFGA.=#H�:0@.B0H�FGD�A.=9FIQ�<�ACH�FGE�VWY�8;:08;TN<�H�<�:SAC8;Tr<�=9H�K.8;H ê¦hìëTN@.=#HkTN8;Æ%<X@.ACFI?;@C<XH�DXH�K.<>8;=#=#<�TNM;UGVW<�8;B0KNH�FITN<>H�K.<XQe<�E_FGA.FGH�FGD�A

=#<�?;@.<�ACB�<>FG=JY�UG8;B0<�QRFGAN8mY�:0D�Z6:08;Ti=#<�Z6TN<�A.H#[ h =#H�<�:0FI=#ÆÖB0D�TNTr<�ACH�=B08;ANM;<>Y�UG8;B0<�QRFGANH�K.<XKC<�8;Q�<�:S8PA.QRQeDXA.D�HL8;E�E_<�B0HLH�KC<Xd>8;V êuhìë =#B08;AC=H�K.<>K.<�8;Q�<�:0[ h =#H�<�:�FG=#ÆÖB�D�TNTN<�A.H�=J8P:�<>Q�:0D�Y�Y�<�QRE�:0D�TiH�K.<XQe<�E_FGA.FGH�FID�A�[
`�D>E_D�:0B0<>8;=#H�<�:0FG=#ÆÖB�D�TNTN<�A.H�=9FIA.H�D>8lQ�<�E_FGA.FGH�FID�A b =#<�<X=#@.M;=#<�B0H�FGD�A
À [ À [ ø b Y�8;Z6< ¾;¾ [
`LK.<XM;D�QeVWD�E.H�K.<>Q�<�E�FIACFIH�FGD�ArMP<�Z6FIA.=9dXFGH�KNH�KC<XE�FI:0=#HL=#H�8;H�<�TN<�A.H
E�D�UIUGD�d>FIACZWH�K.<>K.<�8;Q�<�:0[c`LK.<XMPD�Q�VWB08;ANB0D�A.=#FG=#HkD�EC8m=#<�:0FG<�=JD�E êuhìëFGA.=#H�:0@.B0H�FGD�A.=9D�H�K.<�:aH�KC8;AN8;A

END
Y�=#<�@.Q�D>FIAC=#H�:0@.B0H�FGD�A�[c`kK.<>M;D�Q�VjD�E

8lQ�<�E�FIA.FGH�FGD�ArB08;ANM;<><�TrYeH�V b D�:aFIHLB�8PArFGA.B0UG@.Q�<>D�H�K.<�:SQ�<�E�FGA.FIH�FGD�A.=98;A.QB08;UGUI=6[ h Q�<�E�FGA.FGH�FGD�AN@.=#<�Q(dXFGH�K.FGAN8;A.D�H�K.<�:aQ�<�E_FGA.FGH�FID�ANFG=JACD�H
:0<�B0D�Z6A.FGÇ�<�Q b K.D�dX<�O6<�: b @.A.H�FIU%H�K.<XQe<�E_FGA.FGH�FGD�ANFGArd>K.FGB0KNFIHLFI=9B0D�A.H�8;FGA.<�QFG=JB08;UGUG<�Qup�H�K.<�:0<�E�D�:�< b 8;ANFIACA.<�:SQ�<�E�FGA.FGH�FGD�ANB08;A.A.D�HLM;<>B�8PUIUG<�Q(M;<�E_D�:0<H�K.<>D�@.H�<�:SQ�<�E�FIACFIH�FGD�ArFG=JB08;UGUG<�QRE�D�:SH�K.<>E_FG:0=#HkH�FGTr<�[

h B0D�TNTr<�ACHk=#H�8;H�<�Tr<�ACHkFIQe<�A.H�FIE�FG<�QRM;Vj8;AN8;=#H�<�:�FG=#ÆÖFIANB0D�UI@CTrANU
FG=
FGZ6A.D�:0<�Q(FIANH�K.<>Q�<�E_FGA.FGH�FID�ANK.<�8PQ�<�:S8;ACQRH�K.<>Q�<�E�FIA.FGH�FGD�ArMPD�Q�VÙ[ w @.B0KB0D�TNTN<�A.H�=J8;:0<>A.D�Hk=#8;O6<�Q(8;=98lY�8;:0HkD�E.H�K.<>Q�<�E�FIACFIH�FGD�Ar=#<�?P@.<�A.B0<�[
ê D�TrTN<�A.HLE_FG<�UGQ�=JD�AND�H�K.<�:S=#H�8;H�<�TN<�A.H�=JFGANH�KC<XM;D�Q�VjD�E.8lQ�<�E�FIA.FGH�FGD�A8;:0<>=#8;O6<�Qu[

h A ENDM Y�=#<�@.QeDXFGA.=#H�:0@.B0H�FGD�ANdXFGH�KNH�KC<XY�:0D�Y�<�:aA.8;TN<XFGANH�KC<XUGD�B08;H�FID�AE�FI<�UGQ(<�A.Q�=98mTN8;B0:0DXD�:aD�Y�Q�<�E.Q�<�E�FGA.FGH�FGD�A�[ h =#H�8;H�<�TN<�A.HLB0D�@.A.HkD�:a8;A
ENDDUP

Y�=#<�@CQ�DXFGA.=#H�:0@.B0H�FGD�ANdXFGH�KNH�KC<XY�:0D�Y�<�:aA.8;TN<XFGANH�K.<XUGD�B08;H�FID�A
E�FI<�UGQ(<�A.Q�=98lQ�@.Y(Q�<�E_FGA.FGH�FID�An[ h A ENDDUP Y�=#<�@.Q�D>FGA.=#H�:0@CB�H�FGD�ANdXFGH�KH�K.<>Y�:0D�Y�<�:SAC8;Tr<>FGANH�KC<XUGD�B08;H�FID�ANE�FI<�UGQ(<�A.Q�=98;AN<�B�KCDXQ�<�E�FGA.FGH�FGD�A�[

«LD�:�TN8;U
Ye8;:08;TN<�H�<�:0=98;:0<XQ�<�E�FIAC<�QRFGANH�KC<XQ�<�E�FGA.FIH�FGD�ANK.<�8;Q�<�:S8PA.Q
:0<�B0D�Z6A.FGÇ�<�QRFGANH�KC<XQ�<�E�FIACFIH�FGD�ArMPD�Q�VÙ[c«kD�@C:SH�V6Y�<�=JD�ECE_D�:0TN8;U
Y�8;:08;TN<�H�<�:0=J8;:0<>:�<�B0D�Z6ACFIÇ�<�Q(8;=JE�D�UIUGD�d>=6f

•
gLD�=#FIH�FGD�A.8;U

• ù <�V6d>D�:�Q
• v B0K.D
• ë D�B08;U
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`LK.<XB0KC8;:08;B0H�<�:0=9H�KC8;HkFGQ�<�A.H�FIE�VjY�D�=#FIH�FGD�A.8;U b Æ
<�V6d>D�:0Q b <�B0K.D b 8;A.Q(UGD�B�8PUYe8;:08;TN<�H�<�:0=9TN@.=#Hk8;UGU
K.8PO6<X@.ACFI?P@.<XAC8;TN<�=Jd>FIH�K.FGAN8lZ6FIO6<�A
Qe<�E_FGA.FGH�FGD�A�[cgkD�=#FGH�FID�AC8;U b Æ%<�V6dXD�:0Q b 8;ACQR<�B0K.D>Y�8;:08;TN<�H�<�:0=J8;:0<X8PUI=#DB08;=#<���=#<�A.=#FGH�FGO6<�[c`�D>M;<X:0<�B0D�Z6A.FGÇ�<�Q b V6D�@NTN@.=#Hk=#Y�<�B0FGE_VjH�K.<�=#<Ye8;:08;TN<�H�<�:0=9FIANH�K.<XMPD�Q�VWD�E.H�K.<>Q�<�E�FIACFIH�FGD�Ar<�s68PB�H�UGVW8P=J=#Y�<�B0FGE_FG<�QRFGA
H�K.<>Q�<�E�FIACFIH�FGD�ANK.<�8;Q�<�:0[^gL8;:08;TN<�H�<�:aA.8;TN<�=JTN@.=#HkTN<�<�HkH�K.<
:0<�?;@CFI:0<�TN<�A.H�=JE�D�:aFIQ�<�ACH�FGE�FI<�:0=98;=JQ�<�=#B0:0FGM;<�Q(FIAN=#@.M;=#<�B0H�FGD�A ¾ [ ½;b Ye8;Z6<Â��5[
�LD�@rB08;AN<�TNM;<�Q(8mE�D�:0TN8;U
Y�8;:08;TN<�H�<�:SAC8;Tr<>d>FIH�K.FGANH�KC<XQ�<�E�FGA.FIH�FGD�A
MPD�Q�V.p�K.D�d><�O6<�: b <�TrM;<�QeQ�<�QRY�8P:�8PTr<�H�<�:0=JTN@.=#Hk=#8;H�FG=#E_VjH�K.<XE�D�UIUGD�d>FIACZ:0<�?;@CFI:0<�TN<�A.H�=6f

•
`kK.<>E_FG:0=#HkB0K.8;:08;B0H�<�:SD�E.8;AN<�TNM;<�Q�Q�<�Q(Y�8;:08;TN<�H�<�:STN@.=#HkM;<�Z6FGANdXFGH�K
8mUG<�Z68;U
FGA.FGH�FI8;U���FIQ�<�ACH�FGE�FI<�:���B0K.8;:08;B0H�<�:0[

• h AN<�TrMP<�Q�Q�<�QRYe8;:08;TN<�H�<�:aB�8PA.A.D�HkM;<>Y�:0<�B�<�Qe<�QRM;Vj8;AFIACFIH�FG8;U	��FGQ�<�A.H�FGE_FG<�:��_B0K.8;:08;B0H�<�:SÁ�E�D�:S<�s68;TNY�UG< b PARAM FG=98mUG<�Z68;UGUIV<�TrMP<�Q�Q�<�QRY�8P:�8PTr<�H�<�:Sd>FIH�K.FGANH�KC<
ABC_PARAM_DEF

=#H�:0FIACZ
M;<�B08;@.=#<>FIHLFI=9Y�:0<�B0<�Q�<�QRMPVW8;AN@.ACQ�<�:0=#B�D�:0<>B0K.8;:08;B0H�<�: Å [ PARAM FG=A.D�Hk8lUI<�Z68PUIUGVW<�TNM;<�Q�Qe<�QRB0K.8;:08;B0H�<�:Sd>FIH�K.FGANH�KC<X=#H�:0FIA.Z
ABCPARAMDEF

M;<�B08;@.=#<XFGHkFG=9Y�:0<�B�<�Qe<�QRM;Vj8;A
FIACFIH�FG8;U	��FGQ�<�A.H�FGE_FG<�:��_B0K.8;:08;B0H�<�:aÁ

CÅ [

• h AN<�TNM;<�Q�Q�<�Q(Y�8;:08;TN<�H�<�:aTN@.=#HkA.D�HkM;<>E�D�UIUGD�dX<�Q(M;Vj8;AFIQ�<�ACH�FGE�FI<�:���B0K.8;:08;B0H�<�:0[
o ANH�K.<XE�D�UGUID�d>FGA.ZW<�s68;TNY�UG< b H�K.<X<�TNM;<�Q�Qe<�QRY�8;:08;TN<�H�<�:SFG=JUG<�Z68;UM;<�B08;@.=#<>FIHLFI=9E_D�UGUGD�dX<�Q(M;Vj8;AN<�UG<�Tr<�ACHk=#<�Y�8;:08;H�D�:SÁ�M;UG8;A.Æ
B0K.8;:08;B0H�<�: Å f

PARAM678

o ANH�K.<XE�D�UGUID�d>FGA.ZW<�s68;TNY�UG< b H�K.<X<�TNM;<�Q�Q�<�Q(Y�8;:08;TN<�H�<�:SFG=JFGUIUG<�Z68;UM;<�B08;@.=#<>FIHLFI=9E_D�UGUGD�dX<�Q(M;VjH�KC<XFGQ�<�A.H�FGE_FG<�:���B�KC8;:08;B0H�<�:
9
f

PARAM6789

• v TNM;<�Q�Q�<�Q(Y�8;:08;TN<�H�<�:0=JTN@.=#HkB0D�A.H�8;FGA�
lD�:SUG<�=#=JB0K.8;:08;B0H�<�:0=�[
PARAM6789

FG=JFGUGUI<�Z68PU
M;<�B08;@.=#<>FIHLB0D�A.H�8;FIAC= Ä B0K.8;:08;B0H�<�:0=6[^`LK.<B0K.8;:08;B0H�<�:SH�K.8;HkE�D�UIUGD�d>=J8;AN<�TrMP<�Q�Q�<�QRYe8;:08;TN<�H�<�:aÁ
9Å B08;ACA.D�HkMP<8;ANFIQ�<�ACH�FGE�FI<�:��_B0K.8;:08;B0H�<�:0[

• o EC8;A.Q(D�A.UGVWFGE.H�K.<>A.<�d E�D�:0Tr8PHkFG=J=#Y�<�B0FGE_FG<�Q b 8;AN<�TNM;<�Q�Q�<�QY�8;:08;TN<�H�<�:STN@.=#HkD�B0B0@.:SM;<�E�D�:0<XH�K.<>E_FG:0=#HkB0D�TrTN<�A.HLB�KC8;:08;B0H�<�:aÁ
;Å D�E<�8;B0Kr=#H�8;H�<�TN<�A.Hkd>FGH�KCFIANH�K.<XM;D�QeVÙ[

• h AN<�TrMP<�Q�Q�<�QRYe8;:08;TN<�H�<�:aTr@C=!HLK.8;O6<X8lTN8;H�B�KCFIACZWE�D�:�TN8;UY�8;:08;TN<�H�<�:SA.8;TN<>FIANH�K.<XQe<�E_FGA.FGH�FID�ANK.<�8;Q�<�:0[
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•
«LD�:0Tr8PUeY�8;:08;TN<�H�<�:SAC8;TN<�=J=#K.D�@.UGQ(A.D�HkMP<

ENDb ENDMb ENDDUPb
LOCALb D�: INCLUDE Y�=#<�@.Q�D>FGA.=#H�:�@CB�H�FGD�A.=6[ o E.8;ACVWD�ECH�KC<�=#<X8;:0<@C=#<�QR8;=9Y�8;:08;TN<�H�<�:SA.8PTr<�= b =!@CM;=#H�FIH�@.H�FGD�ArD�EC8;B0H�@C8;U
8;:0Z6@.TN<�A.H�=D�B0B0@.:0=9dXKC<�ANH�KC<�=#<XAC8;TN<�=J8;:0<>B0D�A.H�8;FGA.<�Q(FIAN8PA.VjFIA.AC<�:SQ�<�E�FGA.FGH�FGD�A
:0<�E�<�:0<�A.B0<�[

�������� o E.H�K.<>E_FGUG<XFG=JFGA.B0UG@.Q�<�Q(8;Hk<�s6Ye8;A.=#FID�ANH�FGTN< b 8;:0Z6@.TN<�A.H�=J8;:0<A.D�HL=!@CM;=#H�FIH�@.H�<�QRE�D�:SE�D�:0TN8;U
Y�8;:08;TN<�H�<�:0=JFIACH�D>=#H�8;H�<�Tr<�ACH�=9dXFGH�K.FIA
FGA.B0UI@CQ�<�Q(E_FGUG<�=6[

v 8;B0KrH�FGTN<X8lQ�<�E�FIACFIH�FGD�AN=!<�?P@.<�A.B0<XD�ECB0D�Q�<XFG=9B�8PUIUG<�Q b 8;AN<�A.H�:0VjFI=8;Q�Qe<�QRH�D>8mUGFG=!HLD�E.B0@.:0:0<�A.H�UIVj8;B0H�FIO6<>Q�<�E�FIAC<�QR=#<�?;@C<�A.B0<�=Jd>FIH�K.FGANH�K.<
8;=#=#<�TNM;UG<�:0[^`LK.<XTND�=#Hk:0<�B0<�A.HL<�A.H�:�VjFGA.Q�FGB�8PH�<�=9H�K.<XB0@.:0:0<�A.HL=#D�@.:0B0<XD�E
=#H�8;H�<�TN<�A.H�=JH�DXMP<X8;=#=#<�TNM;UG<�Qu[cè KC<�Ar8lQ�<�E�FGA.FIH�FGD�ANFI=9B08;UIUG<�Q(dXFGH�K.FGAr8
Q�<�E�FGA.FIH�FGD�AN=#<�?;@.<�A.B0<>H�K.8;HkFG=9M;<�FIACZW8;=#=#<�TNM;UG<�Q b 8;ACD�H�KC<�:S<�A.H�:0VjFI=TN8;Q�<>H�DXH�K.<>UGFI=#HLD�E.Q�<�E�FIA.<�Q(=#<�?;@C<�A.B0<�= b 8;A.Q(8;=#=#<�TNM;UGVWB0D�A.H�FGA.@.<�=d>FIH�KNH�K.<>A.<�d Qe<�E_FGA.FGH�FGD�AN=#<�?;@.<�ACB�<>M;<�UGD�A.Z6FGA.ZjH�DXH�K.<>FGA.A.<�: b D�:A.<�=#H�<�Q b B08;UGU�[

h HkH�K.<X<�ACQRD�EC8mQ�<�E�FGA.FGH�FGD�AN=#<�?;@.<�A.B0< b H�K.<>TND�=#Hk:0<�B0<�A.HkUGFI=#HL<�A.H�:0VWFG=:0<�TND�O6<�QR8PA.QR8P=#=!<�TNM;UGVjB�D�ACH�FGA.@C<�=Jd>FIH�KNH�KC<XY�:0<�O6FGD�@.=JUGFG=#Hk<�A.H�:0VÙ[
èéK.<�ANH�K.<>UGFI=#HLD�E.Q�<�E�FIAC<�QR=#<�?P@.<�A.B0<�=JFG=9<�s6K.8;@.=#H�<�Q b 8;=#=#<�TrMPUIVB0D�A.H�FGA.@.<�=9dXFGH�Kr=#H�8;H�<�TN<�A.H�=JE�:0D�TiH�K.<>=#D�@.:0B0<XE�FGUI<�[

h ArFGA.A.<�:aA.<�=#H�<�Q(B08;UIU%B�8PANM;<X:0<�B0@.:0=#FGO6<�p�H�K.8;HLFI= b FGHkB08;AN:0<�E�<�:0<�A.B0<H�K.<>=#8;TN<XQ�<�E�FGA.FIH�FGD�ANH�K.8;HkFG=J:0<�E�<�:0<�A.B0<�Q(M;VW8;AND�@CH�<�:aB08;UIU�[c`kK.<
Q�<�Y�H�KND�E.A.<�=#H�<�QRB08;UGUI=9Y�<�:0TrFGH�H�<�QRM;V êuhýë FG=JUGFITNFGH�<�QRD�A.UGVWMPVWH�K.<8;TND�@.ACHkD�E.TN<�TrD�:0Vj8;O68;FGUI8PM;UI<�[
`LK.<X=#<�?;@C<�A.B0<XE�FG<�UIQ(FGANH�KC<X:0FGZ6K.HLTr8;:0Z6FGAND�E.H�K.<>UIFG=#H�FGA.ZW=#KCD�dX=9H�K.<
Q�<�E�FGA.FIH�FGD�ANA.8;TN<>8;A.Q(A.<�=#H�FIACZWQe<�Y�H�KrE�D�:aQ�<�E_FGA.<�Q(=#<�?;@.<�ACB�<�=9M;<�FGA.Z
8;=#=#<�TNM;UG<�Qu[��W<�=#H�FGA.ZjQ�<�Y�H�KNA.@.TNM;<�:0=JMP<�Z6FIANFGANB0D�UI@.TNA�
 Ä 8;A.Q(B08;AM;<>D�A.<>D�E.H�K.<>E�D�UIUGD�d>FIA.Z.f

:1b :2b :3b :4b :5b :6b :7b :8b :9b :* [

o E.H�K.<>A.<�=#H�FIA.ZjQ�<�Y�H�KNFI=9Z6:0<�8;H�<�:SH�K.8;A Ä;b;ê¦hìë Æ
<�<�Ye=JH�:08;B0ÆªD�ECH�KC<B0@.:0:0<�A.HkAC<�=#H�FGA.ZjUG<�O6<�U
8;A.Q(8;AN8;=#H�<�:0FI=#ÆÖ:0<�Y�:0<�=#<�A.H�=JA.<�=#H�FGA.ZjQ�<�Y�H�K.=
D�E�Ã ¿ D�:STND�:0<�[��j<�=#H�FIACZWQ�<�Y�H�KNA.@.TNM;<�:0=J8P:�<>:0<�=#H�:0FGB0H�<�Q(H�DXH�d>DB0K.8;:08;B0H�<�:0=J=#D>H�KC8;HkD�A.UGVWH�K.<>H�dXD>:�FGZ6K.H�TND�=#HkB0K.8;:08;B0H�<�:SY�D�=#FGH�FID�A.=98;:0<
D�O6<�:0d>:�FGH�H�<�A�[
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o ECH�K.<>=#<�?;@.<�A.B0<>E_FG<�UGQ(Á_B0D�UG@.TNA.= � À H�K.:0D�@.Z6K Ä;¿;Å D�E.H�K.<>=#D�@.:0B0<XE�FGUI<>FG=ACD�H¦<�TNY�H�V bPêuhìë B0D�Y�FG<�=JH�K.<><�s6FI=#H�FGA.ZjE_FG<�UIQ(E�D�:S8lB08;UIU
FGA.H�D><�O6<�:�V=#H�8;H�<�TN<�A.Hk<�s6Ye8;A.Q�<�Q(M;VjH�KC<XB08;UGU
:0<�=#<�:0O6FIA.ZjB0D�UG@.TNA.=!
 Ä 8;A.Q Ä;¿ E�D�:H�K.<>A.<�=#H�FGA.ZWUG<�O6<�U�[c«kD�:S<�s68PTrYeUI< b FGE.H�K.<>=#<�?;@.<�A.B0<>E_FG<�UGQRE�D�: MCALLd>8;=
LQ5992A.112b H�K.<>=#<�?;@.<�A.B0<>E_FG<�UGQRE�D�:S8l=#H�8;H�<�TN<�A.Hk<�s6Y�8PA.Q�<�QE�:0D�T
MCALL

dXD�@.UGQ(:0<�8;Q(8;=JE�D�UGUID�d>=6f

LQ5992A.1l2 :l

h Q�Q�FGH�FID�A.8PU
A.<�=#H�<�QRB08;UGUI=9dXFGH�K.FGA MCALL d>D�@.UIQ(B0K.8;ACZ6<XH�K.<>A.<�=#H�FGA.ZUG<�O6<�U b M;@.HLH�K.<>=#<�?;@.<�A.B0<>E_FG<�UGQ(dXD�@.UGQ(M;<>@.A.B0K.8;ACZ6<�Q(Q�@.:0FIACZ MCALL [«LD�:z<�s68PTrY�UG<�f

LQ5992A.112 :2
LQ5992A.l12 :2
LQ5992A.112 :2
LQ5992A.112 :3
LQ5992A.112 :*
LQ5992A.112 :l

o ECH�KC<X=#<�?P@.<�A.B0<>E_FG<�UGQRÁ�B0D�UG@.TNA.= � À H�KC:�D�@CZ6K Ä;¿;Å D�E.H�K.<>=#D�@.:0B0<XE�FGUI<>FG=<�TNY�H�V b;ê¦hìë FGA.=#<�:0H�=9H�K.<>A.8;TN<XD�ECH�K.<XQe<�E_FGA.FGH�FGD�A b 8;=JE�D�UGUID�d>=6f�j8;TN< ]X<�=#B0:0FGY�H�FID�A
Macro

`kK.<>FGA.=#<�:0H�<�Q(A.8PTr<>FGANH�KC<X=#<�?;@C<�A.B0<XE�FG<�UIQ(FG=JH�K.<
E_@CA.B0H�FGD�A.8PU
E�D�@.A.Q(FIANH�K.<>:0<�=#@.UGHkE�FG<�UIQ(D�E.H�K.<>TN8;B0:0D
Y�:0D�H�D�H�V6Ye<^=#H�8;H�<�TN<�A.H#[

Opdef
`kK.<>FGA.=#<�:0H�<�Q(A.8PTr<>FGANH�KC<X=#<�?;@C<�A.B0<XE�FG<�UIQ(FG=JH�K.<
A.8;TN<>@.=#<�Q(FIANH�K.<>UID�B08;H�FGD�ANE_FG<�UGQRD�ECH�KC<

OPDEFY�=#<�@.Q�D>FIAC=#H�:0@.B0H�FGD�ArFGH�=#<�UIE�[

Dup
`kK.<>FGA.=#<�:0H�<�Q(A.8PTr<>FGANH�KC<X=#<�?;@C<�A.B0<XE�FG<�UIQ(FG=JH�K.<
A.8;TN<>@.=#<�Q(FIANH�K.<>UID�B08;H�FGD�ANE_FG<�UGQRD�ECH�KC<

DUP
Y�=#<�@.Q�D

FIAC=#H�:0@.B0H�FGD�A b D�:aFIECH�KC<XB0D�@.A.HLFI=9=#Y�<�B0FGE_FG<�Q(8;A.Q(A.8;TN<FI=9A.D�H b H�K.<>A.8;TN<>FI= *Dup [

Echo
`kK.<>FGA.=#<�:0H�<�Q(A.8PTr<>FGANH�KC<X=#<�?;@C<�A.B0<XE�FG<�UIQ(FG=JH�K.<
A.8;TN<>@.=#<�Q(FIANH�K.<>UID�B08;H�FGD�ANE_FG<�UGQRD�ECH�KC<

ECHOY�=#<�@.Q�D>FIAC=#H�:0@.B0H�FGD�A�[
o AN8;UGU
B08;=#<�= b H�K.<>E�FI:0=#HLH�d>D>B0D�UI@.TNA.=9D�E.H�K.<>=#<�?;@.<�ACB�<>E�FI<�UGQ(B0D�A.H�8;FGA8P=#H�<�:0FG=#Æ
=9Á

**Å H�DXFGA.Q�FGB08;H�< ê¦hìë K.8P=JZ6<�A.<�:08;H�<�Q(H�K.<X=#<�?;@C<�A.B0<XE�FG<�UIQu[
ê D�UI@CTrAC=!
 Ä 8;ACQ Ä;¿ D�E.H�K.<>=!<�?P@.<�A.B0<>E_FG<�UGQR8P:�<>:0<�=#<�:0O6<�Q(E_D�:aH�K.<AC<�=#H�FGA.ZjUG<�O6<�U�[ o E b E_D�:a<�s68;TNY�UG< b H�K.<>=!<�?P@.<�A.B0<XE�FG<�UIQ(FG=JTNFG=#=#FIACZWE�D�:
MCALLb FGHkd>D�@.UGQ(:�<�8PQR8;=9E�D�UIUGD�dX=6f

** MCALL :1
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h Q�Q�FIH�FGD�A.8;U
A.<�=#H�<�Q(B�8PUIUG=Jd>FGH�KCFIA MCALL dXD�@.UGQ(B0K.8;A.Z6<>H�K.<>A.<�=#H�FGA.ZUG<�O6<�U b M;@.HLH�K.<X=#<�?P@.<�A.B0<>E_FG<�UIQ(AC@.TNM;<�:Sd>D�@.UGQ(M;<>@.A.B0K.8;A.Z6<�Q(E�D�:aH�KC<Q�@.:08;H�FGD�AND�E
MCALL

[
`LK.<XE�D�UIUGD�d>FIACZW<�s68;TNY�UG<XFGUGUI@C=#H�:08;H�<�=9K.D�d êuhýë H�:08;B0Æ
=9H�K.<XA.<�=#H�FGA.Z=#<�?;@.<�ACB�<�f

*MCALL :1
*MCALL :2
*MCALL :2
*MCALL :2
*MCALL :3
** MCALL :*
** MCALL :1

`LK.<
INCLUDE

Y�=#<�@.QeDXFGA.=#H�:0@.B0H�FGD�AND�Y�<�:08;H�<�=Jd>FIH�KNQ�<�E�FIA.<�Q
=#<�?;@.<�ACB�<�= b 8;=9E�D�UGUID�d>=6f

w <�?;@C<�A.B0< ]X<�=#B0:0FIYeH�FGD�A
MACRO INCLUDE

Ye=!<�@CQ�DXFGA.=#H�:0@.B0H�FID�A.=98;:0<X<�s6Ye8;A.Q�<�Q
8;HkQ�<�E_FGA.FGH�FID�ANH�FITN<�[

OPDEF INCLUDE
Ye=!<�@CQ�DXFGA.=#H�:0@.B0H�FID�A.=98;:0<X<�s6Ye8;A.Q�<�Q

8;HkQ�<�E_FGA.FGH�FID�ANH�FITN<�[

DUP INCLUDE
Ye=!<�@CQ�DXFGA.=#H�:0@.B0H�FID�A.=98;:0<X<�s6Ye8;A.Q�<�Q

8;HkQ�<�E�FIACFIH�FGD�ArH�FGTN<�[ o E.B0D�@.ACHkFI=9=#Y�<�B0FGE_FG<�Q b H�K.<
INCLUDE

Y�=#<�@CQ�DXFGA.=#H�:0@.B0H�FGD�AN=#H�8;H�<�TN<�A.HkFGH�=#<�UIE
FI=9A.D�HkFGA.B0UG@.Q�<�Q(FIANH�K.<>=!H�8;H�<�TN<�A.H�=JMP<�FIA.Z
B�D�@CA.H�<�Qu[

ECHO INCLUDE
Ye=!<�@CQ�DXFGA.=#H�:0@.B0H�FID�A.=98;:0<X<�s6Ye8;A.Q�<�Q

8;HkQ�<�E_FGA.FGH�FID�ANH�FITN<�[

h TN8;B0:0DXQe<�E_FGA.FGH�FGD�ANFGQ�<�A.H�FIE�FG<�=J8l=#<�?;@.<�A.B0<>D�E.=#H�8;H�<�TN<�A.H�=�[c`LK.FI=
=#<�?;@.<�ACB�<>D�E.=#H�8;H�<�TN<�A.H�=9FI=9=#8;O6<�Q(M;VjH�KC<X8;=#=#<�TNM;UG<�:SE�D�:aFIA.B0UG@.=#FGD�A
<�UG=#<�dXKC<�:�<>FGAr8lY�:0D�Z6:08;T\[ h TN8;B0:0D>FI=9:0<�E_<�:0<�A.B0<�Q(UI8PH�<�:aFIANH�K.<
=#D�@.:0B0<XYe:�D�Z6:08;TîM;VWH�K.<�$N³�70µ�¶>7�³eº_º�[ v 8;B0KrH�FGTN<XH�K.<>Tr8;B0:0D>B�8PUIUD�B0B0@.:0= b H�K.<>Q�<�E_FGA.FGH�FID�AN=#<�?;@.<�ACB�<>FG=JY�UG8;B0<�Q(FIA.H�D>H�K.<X=#D�@.:0B0<>Y�:0D�Z6:08;T\[

��ä�ã�ð�ó�õ%�6ã�â�òeä�&lâ�ã(' ã('�ð
INCLUDE

üìÿ�ð��nákò
â�ä�ÿ�ã�ó����6ã,â�ò�ä
��Þ_ß�Þ�)

* ÍXÝzÎkÓXÑ,+
MACRO-��Þ ö
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�LD�@NB08;AN=!Ye<�B�FGE�VWH�K.<
MACRO

Y�=#<�@.Q�D>FIAC=#H�:0@.B0H�FGD�AN8;A.V6d>K.<�:0<Xd>FGH�KCFIAN8
Ye:�D�Z6:08;Tî=#<�Z6TN<�A.H#[ o E.H�K.< MACRO Y�=#<�@.Q�D>FGA.=#H�:�@CB�H�FGD�ANFG=JE�D�@.A.Qd>FGH�KCFIAN8lQ�<�E�FIACFIH�FGD�A b FGHkFG=JQe<�E_FGA.<�Qu[ o E.H�K.< MACRO Y�=#<�@.Q�D>FGA.=#H�:�@CB�H�FGD�AFG=9E_D�@.ACQRd>FGH�KCFIAN8l=#Æ
FGY�Y�FGA.Zj=#<�?;@.<�A.B0< b FGHkFG=J=#Æ%FIY�Ye<�QR8;ACQRFG=9A.D�H:0<�B0D�Z6A.FGÇ�<�Q(8;=J8lY�=#<�@.Q�D>FGA.=#H�:0@CB�H�FGD�A�[

o E.8lTN8;B0:0DXQe<�E_FGA.FGH�FGD�AND�B0B0@.:0=Jd>FIH�K.FGANH�K.<XZtUID�M;8PU
Q�<�E�FIA.FGH�FGD�A.=JY�8P:�HLD�E8lY�:0D�Z6:08;Ti=#<�Z6TN<�A.H b FGHkFG=JQ�<�E�FGA.<�Q(8;=JZ6UGD�M;8;U�[ o E.TN8;B0:0D>Q�<�E_FGA.FGH�FID�A.=D�B0B0@.:adXFGH�K.FGAr8lY�:0D�Z6:08;TîTrD�Q�@CUI<>Á_8PA
IDENTb END =!<�?P@.<�A.B0< Å_b H�K.<�V8P:�<>UGD�B�8PU�[ h Z6UGD�M;8;U
Q�<�E�FGA.FGH�FGD�ANB08;ANM;<X:0<�Q�<�E�FIAC<�QRUGD�B08;UGUIV b K.D�d><�O6<�: b8PHkH�K.<X<�ACQRD�E.H�K.<>Y�:0D�Z6:08;TiTND�Q�@.UG< b FGHkFG=J:0<�<�A.8;M;UG<�Q(8;A.Q(H�K.<XUGD�B08;UQe<�E_FGA.FGH�FGD�ANFG=JQ�FG=#B08;:0Q�<�Qu[ h Z6UID�M;8PU
Q�<�E�FIA.FGH�FGD�ArB08;ANM;<>:0<�E_<�:0<�A.B0<�Q

E�:0D�Ti8;ACV6dXK.<�:0<>dXFGH�K.FGANH�KC<X8;=#=#<�TNM;UG<�:SY�:0D�Z6:08;TîE_D�UGUID�d>FGA.ZjH�KC<
Qe<�E_FGA.FGH�FGD�A�[
`LK.<XE�D�UGUID�d>FGA.ZW<�s68PTrY�UG<>FIUGUG@.=#H�:08;H�<�=98mTN8;B0:0DXQ�<�E�FGA.FGH�FGD�A�f

MACRO
GLOBAL ; Globally defined.

* GLOBAL DEFINITION IS USED.
GLOBAL ENDM

LIST MAC
GLOBAL ; Call to global definition.

* GLOBAL DEFINITION IS USED.
IDENT TEST
GLOBAL ; Call to global definition.

* GLOBAL DEFINITION IS USED.
MACRO ; Locally defined.
GLOBAL ; Attempted global definition.

* Redefinition warning message is issued
* LOCAL DEFINITION IS USED.
GLOBAL ENDM

GLOBAL ; Call to local definition.
* LOCAL DEFINITION IS USED.

END ; Local definitions discarded
IDENT TEST2
GLOBAL ; Call to global definition.

* GLOBAL DEFINITION IS USED.
END
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`LK.<XTN8;B0:0D>Q�<�E_FGA.FGH�FID�ANK.<�8;Qe<�:SB0D�A.=#FG=#H�=9D�E.H�K.<
MACRO

Y�=#<�@.QeD
FGA.=#H�:0@.B0H�FGD�A b 8lY�:0D�H�D�H�V6Y�<>=#H�8PH�<�TN<�A.H b 8;A.Q(D�Y�H�FID�AC8;U LOCAL Y�=#<�@.Q�DFGA.=#H�:0@.B0H�FGD�A.=6[c`kK.<XYe:�D�H�D�H�V6Y�<>=#H�8PH�<�TN<�A.HkYe:�D�OtFIQ�<�=98mA.8PTr<>E_D�:aH�KC<
TN8;B0:0DX8;ACQR8lUGFI=#HkD�ECE_D�:0TN8;U
Y�8;:08;TN<�H�<�:0=J8;ACQRQ�<�E�8;@.UGHk8;:0Z6@CTr<�ACH�=6[

h B0D�TNTr<�ACHk=#H�8;H�<�Tr<�ACH b FGQ�<�A.H�FGE�FI<�Q(M;Vj8;Ar8P=!H�<�:0FG=#ÆªFGANB0D�UI@.TNA\Ã b FG=FGZ6A.D�:0<�Q(FIANH�K.<>Q�<�E_FGA.FGH�FID�ANK.<�8;Qe<�:SD�:SQe<�E_FGA.FGH�FGD�ANM;D�Q�V�[ w @.B0KB0D�TNTN<�A.H�=J8;:0<>A.D�Hk=#8;O6<�Q(8;=98lY�8;:0HkD�E.H�K.<>Q�<�E�FIACFIH�FGD�Ar=#<�?P@.<�A.B0<�[
ê D�TrTN<�A.HLE_FG<�UGQ�=JD�AND�H�K.<�:S=#H�8;H�<�TN<�A.H�=JFGANH�KC<XM;D�Q�VjD�E.8lQ�<�E�FIA.FGH�FGD�A8;:0<>=#8;O6<�Qu[
`LK.<X<�ACQRD�EC8mTN8;B0:0D>Q�<�E_FGA.FGH�FID�ANFG=J=#FGZ6A.8;UG<�Q(M;Vj8;A

ENDM
Y�=#<�@CQ�D

FGA.=#H�:0@.B0H�FGD�ANd>FIH�KN8lE_@CA.B0H�FGD�A.8;U%A.8;TN<>H�KC8;HkTN8;H�B0K.<�=9H�K.<XE�@.A.B0H�FGD�A.8;U
A.8PTr<>FIANH�K.<X:0<�=#@.UGHkE�FG<�UIQ(D�E.H�K.<XTN8;B0:0DXY�:0D�H�D�H�V6Y�<X=#H�8;H�<�TN<�A.H#[^«LD�:S8
Q�<�=#B0:0FGY�H�FGD�AND�E.H�K.<

ENDM
Y�=#<�@.QeDXFGA.=#H�:0@.B0H�FID�A b =#<�<X=#@.MP=#<�B�H�FGD�ANÂ5[ Â bY�8;Zt<RÃ1�2��[

`LK.<XE�D�UGUID�d>FGA.ZWTN8;B0:0D>Q�<�E_FGA.FGH�FID�ANH�:08;A.=#E�<�:0=J8;ANFGA.H�<�Z6<�:SE�:0D�Ti8PA h:0<�Z6FG=#H�<�:aH�D>8;A w :0<�Z6FG=#H�<�:a8;A.Q(B�D�ACO6<�:0H�=9FIHkH�D>8mA.D�:0TN8;UGFIÇ�<�QE�UID�8PH�FGA.Z3��Y�D�FGA.HLA.@.TNM;<�:�f

macro
intconv p1,p2 ; pl=A reg, p2=S reg.
p2 +f_pl ; Transfer with special exp and sign 

; extension.
p2 +f_p1 ; Normalize the S register.

intconv endm ; End of macro definition.

h =Jd>FIH�KN<�O6<�:0VWTN8;B0:0D b INTCONV M;<�Z6FGA.=Jd>FGH�KNH�K.< MACRO Y�=#<�@CQ�DFGA.=#H�:0@.B0H�FGD�A�[^`LK.<X=#<�B0D�A.Q(=#H�8PH�<�TN<�A.HLFI=JH�K.<>Y�:0D�H�D�H�V6Ye<X=#H�8;H�<�TN<�A.H bd>K.FGB�KNA.8PTr<�=9H�K.<XTN8;B0:0D>8;A.Q(Q�<�E�FIA.<�=9H�K.<XYe8;:08;TN<�H�<�:0=6[c`kK.<>A.<�s6H
H�K.:0<�<X=#H�8;H�<�TN<�A.H�=J8;:0<XQe<�E_FGA.FGH�FID�AN=#H�8;H�<�TN<�A.H�=9H�KC8;HkFGQ�<�A.H�FIE�VWd>K.8;H
H�K.<>Tr8PB�:0D>Q�D�<�=6[^`LK.<

ENDM
Y�=#<�@.QeDXFGA.=#H�:0@.B0H�FGD�AN<�A.Q�=9H�KC<XTN8;B0:0D

Q�<�E�FGA.FIH�FGD�A�[

4´õ5�tó�òRákð0ñ#â�ä�â�ã�â�ò�ä
��Þ ö�Þ_ß
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`LK.<>E_D�:0TN8;HkD�ECH�KC<XTN8;B0:0DXQe<�E_FGA.FGH�FID�ANFG=J8;=9E�D�UIUGD�dX=6f

FIZ6ACD�:�<�Q
      MACRO         

FIZ6ACD�:�<�Q
6Iº_¶�70³87 +_¶�-�9

  
)q4t-.7:7 +�¶�-.³�º

     
·u³�µ0³8$N':7 '0µ01

 LOCAL 
6I-.³8$N';9<6>=#6I-.³8$N'?9@9

A
A
A)q4t-.7:7 +�¶�-.³�º
ENDM

`LK.<>O68;:0FI8;MPUI<�=9FIANH�K.<>8;M;D�O6<>Tr8PB�:0D>Q�<�E�FIA.FGH�FGD�Ar8;:0<>Q�<�=#B0:0FIM;<�Q(8;=
E�D�UGUID�d>=6f

•
º_¶�70³87 +�¶�-
`kK.<^º�¶�7�³B7 +�¶�-�O68;:0FG8;M;UG<X=#Y�<�B0FGE_FG<�=J8PArD�Y�H�FGD�A.8;U
UGD�B08;H�FID�ANE�FG<�UIQ
Y�8;:08;TN<�H�<�:�[ o HkTN@.=#HkM;<>H�<�:�TNFGA.8;H�<�Q(M;VW8l=#Y�8;B0<X8;ACQRFGHkTN@.=#HkTN<�<�HH�KC<X:0<�?;@CFI:0<�TN<�A.H�=JE�D�:aA.8;TN<�=J8P=JQ�<�=#B0:0FGM;<�Q(FIAN=#@.M;=#<�B0H�FGD�A ¾ [ ½;bY�8;Z6<>Â2�5[

•
)q4t-.7:7 +�¶�-.³�º
`kK.<�)�46-.7:7 +_¶�-.³�º¦O68;:0FI8PM;UI<>=#Y�<�B0FIE�FG<�=JH�K.<>A.8;TN<XD�ECH�KC<XTN8;B0:0D�[ o HTr@C=#HkM;<>8lO68;UIFGQ(FIQe<�A.H�FIE�FG<�:SD�:SH�K.<><�?;@.8PU
=#FIZ6An[ o E�)�46-C7�7 +�¶�-.³�ºuFG=JH�K.<=#8;TN<X8;=98mB0@C:�:0<�A.H�UGVWQe<�E_FGA.<�Q(Y�=#<�@.Q�D>FIAC=#H�:0@.B0H�FGD�ArD�:aTN8;B0:�D b H�KCFI=Q�<�E_FGA.FGH�FID�AN:0<�Q�<�E�FIAC<�=JH�K.<>D�Y�<�:08;H�FID�AN8;=#=#D�B0FI8PH�<�Q(d>FIH�Kì)q4t-.7:7 +�¶�-.³�º b8;A.Q(8lTN<�=!=#8PZ6<XFG=9FI=#=#@.<�Qu[

•
·u³�µ0³8$N':7 '0µ01
`kK.<�·u³�µ0³8$N':7 '�µ01JO68;:0FG8;M;UG<X=#Y�<�B0FGE�FI<�=u·u¶�10+<7 +�¶�-.³�º�8PA.Q�C D�:�D;'FE8G>¶�µ�/
Y�8;:08;TN<�H�<�:�=6[cgkD�=#FGH�FGD�A.8;U
Y�8P:�8PTr<�H�<�:0=JTN@.=#HkMP<X<�A.H�<�:0<�QRM;<�E�D�:0<
Æ
<�V6d>D�:�Q(Y�8;:08;TN<�H�<�:0=6[ ù <�V6d>D�:0QRY�8P:�8PTr<�H�<�:0=JQ�D>A.D�HkK.8;O6<>H�DE_D�UGUGD�d Y�D�=#FIH�FGD�A.8;U
Ye8;:08;TN<�H�<�:0=6[c`kK.<>=#V6A.H�8;sjD�E.H�K.<L·u³eµ�³8$N':7 '0µ
O68;:0FI8PM;UI<>FG=J8P=JE�D�UIUGD�d>=6f

·u¶�10+@7 +_¶�-.³eº<H ·u³�µ0³8$N':7 '0µ01?6
,
6	D;'FE8G>¶�µ0/�H ·u³�µ0³8$N'�7 '0µ01?9<9
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`LK.<>=#V6A.H�8;sjE_D�:5·u¶�10+<7 +�¶�-.³�º@H ·u³�µ0³8$N':7 '0µ�19FI=9Q�<�=#B0:0FIMP<�QR8;=9E�D�UIUGD�dX=6f

[[!] [*]
-.³8$N';9

[,
·u¶�10+<7 +�¶�-.³�º<H ·u³�µ0³8$N':7 '0µ�1

]

`LK.<XO68P:�FG8;M;UG<�=JH�K.8;HLB�D�TNY�:0FG=#<XH�K.<XYeD�=!FGH�FGD�A.8;U
Y�8;:08;TN<�H�<�:S8;:0<
Qe<�=!B0:0FGM;<�Q(8;=JE�D�UGUID�d>=6f

¼ !/*

`kK.<><�s6B0UI8PTr8PH�FGD�ANY�D�FIACHkÁ
!Å FG=9D�Y�H�FID�A.8PU�[ o E.FGHkFG=JA.D�HLFIACB�UG@.Q�<�Q bH�K.<L·¦¶�1�+@7 +_¶�-C³�º<H ·u³�µ0³8$N':7 '�µ8I 1^8;:0Z6@.TN<�A.HkB08;ANM;<>8;AN<�TrM;<�QeQ�<�Q

8;:0Z6@.TN<�A.H b B0K.8;:08;B0H�<�:S=#H�:0FGA.Z b D�:SAC@.UGU
=#H�:�FGA.Z.[ o E.H�K.<<�s6B0UI8PTr8PH�FGD�ANY�D�FIACHkÁ
!Å FG=JFGA.B0UG@.Q�<�Q b H�K.<>Y�8;:08;TN<�H�<�:SB08;ANM;<>8=#V6A.H�8;B0H�FIB08;UGUGVWO68;UGFGQR<�s6Y�:0<�=#=#FGD�AND�:S8mAC@.UGU
=#H�:0FGA.Z.[

h UG<�E_HLY�8;:0<�A.H�K.<�=#FG=9=!FGZ6A.8PUI=9H�K.<>M;<�Z6FGA.A.FGA.ZjD�E.8;Aª':$�J;'0/./.'0/
³�µFK�43$N'0-�7¦8;A.Q(Tr@C=#HkM;<XH�<�:0TNFIAC8;H�<�QRM;Vj8lTr8;H�B0K.FGA.Zj:0FIZ6K.H
Y�8;:0<�A.H�K.<�=#FG=6[ h AN<�TNM;<�Q�Q�<�Q(8;:0Z6@.TN<�A.HkB08;ANB0D�A.H�8;FGAN8;A8;:0Z6@.TN<�A.HLD�:SY�8;FG:0=JD�E.TN8;H�B0K.FGA.ZjUI<�E�Hk8PA.Q(:�FGZ6K.HLY�8;:0<�A.H�K.<�=#<�=6[ o E8;AN8;=#H�<�:�FG=#ÆÖY�:0<�B�<�Qe<�=JH�K.<XY�D�=#FGH�FID�AC8;U
Y�8;:08;TN<�H�<�:SA.8;TN< b H�K.<<�TNM;<�Q�Q�<�Q(8;:0Z6@.TN<�A.HkFG=J@.=#<�Q(FIANFGH�=9<�A.H�FI:0<�H�VÙ[ o EC8;AN8;=#H�<�:�FG=#ÆQ�D�<�=JACD�HkY�:0<�B�<�Qe<XH�K.<XY�D�=#FGH�FID�AC8;U
Y�8;:08;TN<�H�<�:SA.8;TN< b H�K.<D�@.H�<�:0TND�=!HkYe8;:0<�A.H�K.<�=#<�=J8;:0<X=#H�:0FIY�Ye<�QRE�:�D�TiH�K.<><�TrMP<�Q�Q�<�Q
8;:0Z6@.TN<�A.HL8;A.Q(H�KC<X:0<�TN8;FGA.FGA.ZW=#H�:0FGA.ZjFI=9@.=#<�Q(8;=JH�K.<
8;:0Z6@.TN<�A.H#[

h 7:L.³�µ0³�7:7 '�µS1:7 µ0+_-3K�B08;ANM;<>8;A.VjB0K.8;:08;B0H�<�:S@.Y(H�DXMP@.HkA.D�H
FGA.B0UI@.QeFIA.Zj8lUI<�Z68PU
H�<�:�TNFGA.8;H�D�:SÁ�=#Y�8;B0< b H�8;M b D�:a=#<�TrFGB0D�UGD�ArE�D�:A.<�d E�D�:0TN8;H Å D�:S8;AN<�UG<�Tr<�ACHk=#<�Y�8;:08;H�D�:SÁ�B0D�TNTN8 Å [ o E êuhýë E_FGA.Q�=8;AND�Y�<�ANY�8;:0<�A.H�K.<�=#FG=9Á_B0K.8;:08;B0H�<�:a=#H�:0FGA.Z Å d>FGH�KNACDXB0UGD�=#FIACZY�8;:0<�A.H�K.<�=#FG=JÁ�d>K.FIB0KNd>D�@.UIQ(TN8;Æ
<>FGHk8;AN<�TNM;<�Q�Q�<�Q8��8;:0Z6@.TN<�A.H Å�bH�K.<>E_D�UGUGD�dXFGA.ZjdX8;:0ACFIA.Z3��UG<�O6<�U
TN<�=#=#8;Z6<>FI=9FG=#=#@.<�Quf
     Embedded argument was not found.
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h 1FE�-�7 ³�7:7 +_70³�º�º�ENM�³eº_+�/N'FO�·uµ0'�1010+�¶�-�B�8PArFGA.B0UG@.Q�<>8lUI<�Z68PU
H�<�:0TNFIA.8PH�D�:aÁ_=#Y�8PB�< b H�8PM b D�:S=#<�TNFGB�D�UGD�ANE�D�:SA.<�d E�D�:0TN8;H Å D�:S8;A<�UG<�TN<�A.Hk=#<�Y�8;:08;H�D�:SÁ�B0D�TrTN8 Å [^`kKC<X=#V6A.H�8;B0H�FIB08;UGUGVWO68;UGFGQ<�s6Y�:0<�=#=#FGD�AN=#8;H�FG=#E�FI<�=9H�K.<>:�<�?P@.FI:0<�TN<�A.H�=9E_D�:a8;AN<�s6Y�:0<�=#=#FID�A b M;@.HFGHkFG=J@C=#<�QRD�ACUIVj8;=98;AN8;:0Z6@.TN<�A.Hk8;ACQRFG=9A.D�Hk<�O68PUI@.8PH�<�Q(FGANH�KC<
TN8;B0:0DXB08;UGU
FGH�=!<�UGE�[ o E.H�K.<>=#V6A.H�8;B0H�FIB08;UGUIVjO68;UGFGQR<�s6Y�:0<�=#=#FGD�ArFG=98;A<�TNM;<�Q�Q�<�Q(8;:0Z6@.TN<�A.H b H�K.<�A b 8;=JUGD�A.Zj8;=J8;AN8;=#H�<�:0FI=#ÆÖY�:0<�B0<�Q�<�=H�K.<�·u¶�10+<7 +�¶�-.³�º@H ·u³eµ�³B$r':7 '0µJA.8;TN< b H�K.<><�TrMP<�Q�Q�<�QR8P:�Zt@.TN<�A.HkFG=@.=#<�Q(FGArFGH�=J<�A.H�FG:0<�H�V�[ o EC8;AN8;=#H�<�:0FG=#ÆÖQ�D�<�=JA.D�HLY�:0<�B0<�Q�<XH�K.<·u¶�10+@7 +�¶�-.³�º@H ·u³�µ0³8$N':7 '0µ9A.8;TN< b H�K.<XD�@CH�<�:0TND�=#HkY�8P:�<�ACH�KC<�=#<�=J8;:0<=#H�:0FIYeY�<�QRE�:0D�TiH�KC<X<�TNM;<�Q�Q�<�Q(8;:0Z6@.TN<�A.Hk8;A.Q(H�K.<X:0<�TN8;FGA.FIACZ
=#H�:0FIACZWFG=J@C=#<�QR8;=9H�K.<X8P:�Zt@.TN<�A.H#[�Pj=#<XD�ECH�KC<X=#V6A.H�8;B0H�FGB�8PUIUGV
O68;UGFGQR<�s6Y�:0<�=#=#FGD�ArYe<�:�TNFGH�=JV6D�@NH�DX<�A.H�<�:S8l=#H�:�FGA.ZjÁ

=‘,’RÅ D�EB0K.8;:08;B0H�<�:0=JH�K.8;HLTr8PVWB0D�A.H�8;FGAND�A.<XD�:aTrD�:0<>=#Y�8;B0<�=JD�:S8lB0D�TNTr8�[
`LK.<9-n46º_º51�7 µ0+�-3K FG=J8PAr<�TNY�H�VW=#H�:0FGA.Z.[

¼ ·u¶�10+@7 +�¶�-.³�º@H ·u³�µ0³8$N'�7 '0µ01
·u¶�10+@7 +�¶�-.³�º@H ·u³�µ0³8$N':7 '0µ01JTN@.=#HkMP<X=#Y�<�B0FGE_FG<�Q(dXFGH�KrO68PUIFGQR8PA.Q
@.ACFI?;@C<>A.8;TN<�=J8PA.Q(H�K.<�VjTr@C=#HkTN<�<�HkH�K.<X:0<�?;@.FG:0<�TN<�A.H�=JE�D�:
A.8PTr<�=98;=9Q�<�=#B0:�FGM;<�Q(FGAN=#@.M;=#<�B0H�FGD�A ¾ [ ½;b Y�8;Z6<>Â2�5[c`LK.<�:0<XB08;ANMP<A.D�AC< b D�A.< b D�:STND�:0<>Y�D�=#FIH�FGD�A.8;U
Y�8P:�8PTr<�H�<�:0=6[c`kK.<>Q�<�E_8P@.UIH8;:0Z6@.TN<�A.HLE_D�:a8J·u¶�10+<7 +�¶�-.³�º@H ·u³eµ�³B$r':7 '0µJFG=J8;AN<�TNY�H�VW=#H�:0FIACZ.[
`LK.<XY�D�=#FGH�FID�AC8;U
Y�8;:08;TN<�H�<�:0=JQ�<�E�FIAC<�QRFGArH�K.<>TN8;B0:�D>Q�<�E�FIACFIH�FGD�A
8;:0<>B08;=#<���=!<�AC=#FIH�FGO6<�[�gkD�=#FGH�FID�AC8;U
Y�8;:08;TN<�H�<�:0=JH�K.8PHk8;:0<X=#Y�<�B0FIE�FG<�Q
FGArH�K.<>Q�<�E�FIA.FGH�FGD�ArM;D�Q�VjTN@.=#HkFGQ�<�A.H�FIB08;UGUGVWTN8;H�B0KrYeD�=#FIH�FGD�A.8;U
Y�8;:08;TN<�H�<�:0=JQ�<�E�FIAC<�QRM;VWH�K.<XTN8;B0:0DXY�:0D�H�D�H�V6Y�<X=#H�8;H�<�Tr<�ACH![

`kK.<>=#V6A.H�8;sjE_D�:QD;'FE8GX¶�µ0/RH ·u³�µ0³8$N':7 '0µ�19B08;ANM;<>8;A.VjD�E.H�K.<
E_D�UGUGD�dXFGA.Z.f

[*]
-.³8$N'

=
6I'FO�·uµ0'�1010+�¶�-�H�³�µFK�43$N'�-R7SH@M�³�º�46';9

[,[
D;'FE8GX¶�µ0/�H ·u³�µ0³8$N':7 '0µ01

]] 

[*] !
-.³8$N'

=[
'FO�·uµ0'�1010+�¶�-�H�³�µTKn43$N'�-R7SH@M�³�º�46'

]

[,[
D;'FE8GX¶�µ0/�H ·u³�µ0³8$N':7 '0µ01

]]

[*]
-.³8$N'

=[
1:7 µ0+�-3K�H�³�µFK�43$N'0-�7SH@M�³�º�46'

]

[,[
D;'FE8GX¶�µ0/�H ·u³�µ0³8$N':7 '0µ01

]]
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`LK.<><�UI<�TN<�A.H�=9D�EBD;'FE8GX¶�µ0/�H ·u³�µ0³8$N':7 '�µ0198;:0<XQ�<�=#B0:0FGM;<�QR8P=JE�D�UIUGD�d>=6f
¼ D;'FE8GX¶�µ0/�H ·u³�µ0³8$N':7 '�µ01D;'FE8GX¶�µ0/RH ·u³�µ0³8$N':7 '0µ�19Tr@C=#HkM;<X=#Ye<�B�FGE�FI<�Q(d>FIH�KNO68;UGFIQ(8;A.Q
@.A.FG?;@.<>A.8;TN<�=6[��j8;TN<�=9dXFGH�K.FGAUD;'FE8GX¶�µ0/�H ·u³�µ0³8$N':7 '0µJTN@.=#H
TN<�<�HkH�K.<>:�<�?P@.FI:0<�TN<�A.H�=9E_D�:aA.8;TN<�=J8;=9Q�<�=#B0:0FIMP<�QRFGAN=#@.M;=#<�B0H�FID�A
¾ [ ½;b Y�8;Z6<>Â2�5[
`kK.<�:0<>B08;ANM;<XÇ�<�:0D b D�AC< b D�:STND�:0< D;'FE8G>¶�µ0/�H ·u³�µ0³8$N'�7 '0µ016[��kD�@B08;AN<�A.H�<�:SAC8;TN<�=Jd>FIH�K.FGAUD;'FE8G>¶�µ�/RH ·u³�µ0³8$N':7 '0µ�19FIAN8;ACVWD�:0Q�<�:0[
]X<�E�8;@.UGHk8P:�Zt@.TN<�A.H�=JB08;ANM;<>Y�:0D�O6FIQ�<�Q(E�D�:S<�8;B0KD;'FE8GX¶�µ0/RH ·u³�µ0³8$N':7 '0µJ8;HkQe<�E_FGA.FGH�FID�ANH�FITN< b 8;ACQRH�K.<�Vj8;:0<>@.=#<�QRFGEH�K.<XÆ
<�VtdXD�:0QRFG=JACD�Hk=#Y�<�B0FIE�FG<�QR8;HkB08;UGU
H�FGTr<�[
`kK.<�D;'FE8G>¶�µ�/RH ·u³eµ�³B$r':7 '0µ01JQ�<�E�FIAC<�QRFGAN8mTN8;B0:0D>Q�<�E_FGA.FGH�FID�AN8;:0<
B08;=#<��_=#<�AC=#FIH�FGO6<�[c`kK.<�D;'FE8GX¶�µ0/RH ·u³�µ0³8$N':7 '0µ�19=#Y�<�B0FIE�FG<�QRFGANH�KC<
TN8;B0:0DXM;D�Q�VjTr@C=#HkTN8;H�B0KNH�K.<L·u¶�10+@7 +_¶�-.³eº<H ·u³�µ0³8$N':7 '0µ01J=#Y�<�B0FGE_FG<�Q
FGArH�K.<XTN8;B0:0DXY�:0D�H�D�H�V6Y�<>=!H�8;H�<�TN<�A.H#[
`kK.<

!
FG=9D�Y�H�FID�A.8PU�[ o E.H�K.< ! FG=JA.D�HLFIACB�UG@.Q�<�Q b H�K.< –s D�Y�H�FGD�A8;:0Z6@.TN<�A.HkB08;ANM;<>8;AN<�TNM;<�Q�Q�<�Q(8;:0Z6@.TN<�A.H b 8mB0KC8;:08;B0H�<�:=#H�:�FGA.Z b D�:S8lA.@.UGU
=#H�:0FIACZ.[ o ECH�KC< ! FG=JFGA.B0UG@.Q�<�Q b H�K.<>Y�8;:08;TN<�H�<�:M;<><�FIH�K.<�:a8m=#V6A.H�8;B0H�FGB�8PUIUGVjO68;UIFGQ(<�s6Y�:0<�=#=#FID�AND�:S8lA.@.UGU
=#H�:0FIACZ.[

v TNM;<�Q�Qe<�QR8;:0Z6@.TN<�A.H#[ h UI<�E�HkY�8P:�<�ACH�KC<�=#FI=9=#FIZ6A.8PUI=9H�KC<
M;<�Z6FGA.A.FGA.ZjD�E.8;AN<�TNM;<�Q�Q�<�Q(8;:0Z6@.TN<�A.Hk8PA.QRFGHkTN@.=#HLM;<
TN8;H�B�KC<�QRM;Vj8m:0FGZ6K.HkYe8;:0<�A.H�K.<�=#FI=6[ h AN<�TNM;<�Q�Q�<�Q(8;:0Z6@.TN<�A.HB08;AN8;UG=!D>B0D�A.H�8;FGANY�8;FI:0=9D�E.TN8;H�B0K.FGA.ZWUG<�E�Hk8;A.Q(:0FGZ6K.H
Y�8;:0<�A.H�K.<�=#<�=6[ o E.8;AN8;=#H�<�:�FG=#ÆÖY�:0<�B0<�Q�<�=JH�K.<>Y�D�=#FGH�FGD�A.8;UY�8;:08;TN<�H�<�:SA.8;TN< b H�K.<><�TrM;<�QeQ�<�QR8;:0Z6@CTr<�ACHkFI=9@.=#<�QRFGANFIH�=<�A.H�FG:�<�H�V.p�D�H�K.<�:0d>FI=#< b H�K.<XD�@.H�<�:0TND�=#HkY�8;:0<�A.H�K.<�=#<�=J8P:�<>=#H�:0FGY�Y�<�QE�:�D�TîH�KC<X<�TNM;<�Q�Q�<�Q(8;:0Z6@.TN<�A.Hk8PA.QRH�K.<>:0<�Tr8PFIA.FGA.Zj=#H�:�FGA.ZjFI=
@.=#<�Q(8;=9H�KC<X8;:0Z6@.TN<�A.H#[

ê KC8;:08;B0H�<�:a=#H�:0FGA.Z.[ h ACVWB0K.8;:08;B0H�<�:S@CYRH�D>M;@.HkACD�HkFGA.B0UI@CQ�FIACZW8UG<�Z68;U
H�<�:0TrFGA.8;H�D�:SÁ�=#Y�8;B0< b H�8;M b D�:a=#<�TNFIB0D�UGD�ArE�D�:SAC<�d E_D�:0TN8;H Å D�:8;AN<�UI<�TN<�A.Hk=#<�Y�8P:�8PH�D�:0[ o E ê¦hìë E�FGA.Q�=98;AND�Y�<�ANY�8;:0<�A.H�K.<�=#FG=Á�B�KC8;:08;B0H�<�:a=#H�:�FGA.Z Å dXFGH�KNA.D>B0UID�=#FGA.ZjY�8;:0<�A.H�K.<�=#FG=JÁ�d>K.FGB�KNd>D�@.UGQTN8;Æ
<>FIHk8PAr<�TNM;<�Q�Q�<�Q(8;:0Z6@.TN<�A.H Å�b H�K.<XE�D�UGUID�d>FIACZdX8P:�ACFIACZ3�_UG<�O6<�U
UGFG=!H�FGA.ZjTN<�=#=!8PZ6<XFG=9FI=#=#@.<�Quf
     Embedded argument was not found.

`kK.<>A.@.UGU
8;:0Z6@CTr<�ACHkFG=J8;AN<�TNY�H�VW=#H�:0FIACZ.[
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w VtA.H�8;B0H�FGB08;UGUIVWO68;UGFGQR<�s6Ye:�<�=#=#FGD�A�[ h AN<�s6Y�:0<�=#=#FGD�ANB08;ANFIA.B0UG@.Q�<>8UG<�Z68;U
H�<�:0TNFIA.8PH�D�:aÁ_=#Y�8PB�< b H�8;M b D�:S=#<�TNFIB0D�UGD�ANE_D�:aA.<�d E�D�:�TN8;H Å D�:8;AN<�UG<�Tr<�ACHk=#<�Y�8;:08;H�D�:SÁ�B�D�TNTN8 Å [^`LK.<X=#V6A.H�8;B0H�FGB�8PUIUGVWO68PUIFGQ<�s6Y�:0<�=#=#FGD�ANFI=98lUI<�Z68;U%<�s6Y�:0<�=#=#FID�A b M;@.HLFIHLFI=9@.=#<�Q(D�A.UGVW8;=98;A8;:0Z6@.TN<�A.HL8;A.Q(FI=9A.D�Hk<�O68PUI@C8;H�<�Q(FGANH�KC<XTN8;B0:0DXB08;UGU
FGH�=#<�UGE�[

o E.H�K.<X=#V6ACH�8PB�H�FGB08;UIUGVjO68;UIFGQ(<�s6Y�:0<�=#=#FID�ANFG=J8;AN<�TrMP<�Q�Q�<�Q8;:0Z6@.TN<�A.HL8;A.Q(FIEC8;Ar8P=#H�<�:0FG=#ÆÖY�:0<�B�<�Qe<�=JH�K.<XYeD�=#FIH�FGD�A.8;U
Y�8;:08;TN<�H�<�:SA.8PTr< b H�K.<><�TNM;<�Q�Q�<�Q(8;:0Z6@.TN<�A.HkFG=J@.=#<�Q(FIANFGH�=<�A.H�FG:0<�H�VÙ[ o E.8;AN8;=#H�<�:0FI=#ÆÖQ�D�<�=9A.D�HkYe:�<�B0<�Q�<>H�K.<·u¶�10+@7 +�¶�-.³�º@H ·u³�µ0³8$N':7 '0µ9A.8;TN< b H�K.<XD�@CH�<�:0TND�=#HkY�8P:�<�ACH�KC<�=#<�=J8;:0<=#H�:0FIYeY�<�QRE�:0D�TiH�KC<X<�TNM;<�Q�Q�<�Q(8;:0Z6@.TN<�A.Hk8;A.Q(H�K.<X:0<�TN8;FGA.FIACZ
=#H�:0FIACZWFG=J@C=#<�QR8;=9H�K.<>8;:0Z6@.TN<�A.H#[

o E.8lQ�<�E�8;@.UGHkFG=JY�:0D�O6FGQ�<�Q(E_D�:a8VDP'TE8G>¶�µ0/�H ·u³�µ0³8$N':7 '0µ b FGHkTN@.=#HTN<�<�HkH�K.<XY�:0<�B0<�Q�FGA.ZW:0<�?;@.FG:0<�TN<�A.H�=6[
`LK.<>E_D�UGUID�d>FGA.Zj<�s68;TNY�UI<>FGUIUG@.=#H�:08;H�<�=JH�K.<>@.=#<XD�E.YeD�=!FGH�FGD�A.8;U
Ye8;:08;TN<�H�<�:0=6f

MACRO
JUSTIFY !PARAM
. ; Macro prototype.
.
.

JUSTIFY ENDM
JUSTIFY ‘,’R ; Macro call
JUSTIFY ‘  ’R; Macro call

èéKC<�ArH�K.<>E�D�UIUGD�dXFGA.ZjTN8;B0:�D>FI=9B08;UGUI<�Q b H�K.<>Y�D�=#FIH�FGD�A.8;U
Y�8P:�8PTr<�H�<�: p1:0<�B0<�FGO6<�=J8lO68;UG@.<>D�E
v1

M;<�B08;@C=#<X8;AN8;=#H�<�:0FG=!ÆÖQ�D�<�=9A.D�HkYe:�<�B0<�Q�<>H�K.<
Ye8;:08;TN<�H�<�:SD�ANH�K.<XY�:0D�H�D�H�V6Y�<X=#H�8;H�<�Tr<�ACH![c`kK.<XY�D�=#FGH�FGD�A.8;U
Ye8;:08;TN<�H�<�:

p2b K.D�d><�O6<�: b :0<�B�<�FGO6<�=98lO68;UG@.<XD�ECÁ v2Å M;<�B08;@.=#<>8;A8P=#H�<�:0FG=#ÆªY�:0<�B0<�Q�<�=JH�K.<XY�8P:�8PTr<�H�<�:SD�ANH�KC<XY�:0D�H�D�H�V6Ye<X=#H�8PH�<�TN<�A.H#[

macro
paren p1,p2 ; Macro prototype.
.
.
.

paren endm
paren (v1),(v2) ; Macro call.
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h ANFIA.=#H�:0@.B0H�FID�AND�E.H�K.<>E�D�UIUGD�d>FIA.ZjE�D�:0Tr8PHkB08;ANB08;UIU%8mTN8;B0:0DQ�<�E�FGA.FIH�FGD�A�f

6
º�¶�70³�µFKW9 )q46-C7�7 +�¶�-.³�º ·u¶�10+<7 +�¶�-.³�º@H_³�µFK�43$N'0-�7 1�6
“,”

6XD;'FE8G>¶�µ0/�H_³eµTKn43$N'�-R7 1;9@9
6
º�¶�70³�µFKW9 )q46-C7�7 +�¶�-.³�º D;'FE8GX¶�µ0/�H�³�µFK�43$N'0-�7 1

`LK.<X<�UG<�TN<�A.H�=JD�E.H�K.<>TN8;B0:�D>B08;UGU
8;:0<XQ�<�=#B0:0FGM;<�Q(8;=JE�D�UIUGD�d>=6f

•
º�¶�70³�µFK
`LK.<^º_¶�70³�µFK <�UG<�TN<�A.Hk=#Y�<�B0FGE_FG<�=98;ArD�YeH�FGD�A.8;U%UID�B08;H�FGD�ArE�FG<�UIQ
8P:�Z6@CTr<�ACH![Jº�¶�70³�µFK TN@.=#HkM;<>H�<�:0TrFGA.8;H�<�Q(M;Vj8m=#Y�8;B0<>D�:S8lH�8;MlÁ_A.<�d
E�D�:0TN8;HkD�A.UGV Å [Jº_¶�70³�µFK B08;ANM;<>8;A.VjB0K.8;:08;B0H�<�:S@CYRH�D>M;@.HLA.D�HFGA.B0UG@.Q�FGA.Zj8m=#Y�8PB�<�[ o E.8lUID�B08;H�FGD�ANE_FG<�UIQ(Y�8;:08;TN<�H�<�:SFG=9=!Ye<�B�FGE�FI<�Q(D�AH�K.<>TN8;B0:0DXQ�<�E�FGA.FIH�FGD�A b V6D�@NB08;AN=#Y�<�B0FIE�Vj8mTN8;H�B0K.FGA.ZjUID�B08;H�FGD�ArE�FG<�UIQYe8;:08;TN<�H�<�:aD�ArH�K.<>Tr8PB�:0D>B08;UIU�[aº�¶�70³�µFK FG=J=#@.MP=#H�FGH�@.H�<�QRd>K.<�:0<�O6<�:
H�K.<>UGD�B�8PH�FGD�ANE�FI<�UGQ(Y�8;:08;TN<�H�<�:aD�B0B0@.:0=JFGANH�KC<XQ�<�E�FGA.FIH�FGD�A�[ o E.A.DUGD�B08;H�FGD�ArE�FI<�UGQ(Y�8;:08;TN<�H�<�:SFG=J=#Y�<�B0FGE_FG<�QRFGANH�K.<XQ�<�E�FGA.FIH�FGD�A b H�K.FG=JE�FI<�UGQTN@.=#HkM;<><�TrY�H�V�[

•
)�46-.7:7 +�¶�-.³�º
`LK.<�)q46-C7:7 +�¶�-.³�ºu<�UG<�TN<�A.Hk=#Y�<�B0FGE�FI<�=9H�KC<XTN8;B0:0DXE�@.A.B0H�FGD�A.8;U
A.8PTr<�[ o HTN@.=#HLM;<>8;ANFIQe<�A.H�FIE�FI<�:aD�:S8PAN<�?;@.8;U
=#FGZ6A�[k)�46-.7:7 +_¶�-C³�ºuTN@.=#HkTN8;H�B�K
H�K.<>E�@.A.B0H�FID�AC8;U
=#Y�<�B0FGE_FG<�Q(FIANH�K.<>Tr8PB�:0D>Q�<�E�FIACFIH�FGD�A�[

•
·¦¶�1�+@7 +_¶�-C³�º<H�³�µFK�43$N'0-�7 1
Y9¶�10+<7 +�¶�-.³�º@H_³�µFK�43$N'0-�7 19=#Y�<�B0FGE�VW8;AN8;B0H�@.8;U
8P:�Z6@CTr<�ACHk=#H�:0FIA.ZjH�K.8;H
B0D�:0:0<�=#Y�D�A.Q�=9H�DX8J·u¶�10+<7 +�¶�-.³�º@H ·u³�µ0³8$N':7 '0µJH�K.8;HLFI=9=#Y�<�B0FIE�FI<�Q(FGANH�KC<
Qe<�E_FGA.FGH�FGD�ANY�:0D�H�D�H�V6Y�<>=#H�8PH�<�TN<�A.H#[^`LK.<X:0<�?;@CFI:0<�TN<�A.H�=JE�D�:
·¦¶�1�+@7 +_¶�-C³�º<H�³�µFK�43$N'0-�7 198;:0<>=!Ye<�B�FGE�FI<�Q(M;VjH�KC<XB0D�:0:0<�=#Y�D�A.Q�FGA.Z
·¦¶�1�+@7 +_¶�-C³�º<H ·u³�µ0³8$N':7 '�µ9FIANH�K.<XTN8;B0:0DXQ�<�E�FGA.FIH�FGD�ArYe:�D�H�D�H�V6Y�<
=#H�8;H�<�TN<�A.H#[ZYJ¶�10+@7 +_¶�-.³eº<H�³�µFK�43$N'0-�7 198;:0<>A.D�HkB08;=#<���=#<�A.=#FIH�FGO6<>H�D
·¦¶�1�+@7 +_¶�-C³�º<H ·u³�µ0³8$N':7 '�µ019D�ArH�K.<>TN8;B0:0DXB08;UGU�[
`LK.<>E_FG:0=#HP·u¶�10+@7 +�¶�-.³�º@H�³�µFK�43$N'�-R7¦FG=J=#@.M;=#H�FGH�@.H�<�QRE�D�:SH�K.<>E_FG:0=#H
·¦¶�1�+@7 +_¶�-C³�º<H ·u³�µ0³8$N':7 '�µ9FIANH�K.<XYe:�D�H�D�H�V6Y�<>D�Y�<�:08;A.Q(E_FG<�UIQ b H�KC<X=#<�B0D�A.Q·¦¶�1�+@7 +_¶�-C³�º<H�³�µFK�43$N'0-�7¦=#H�:0FGA.ZWFG=9=!@CM;=#H�FIH�@.H�<�Q(E_D�:aH�K.<X=#<�B0D�A.Q
·¦¶�1�+@7 +_¶�-C³�º<H ·u³�µ0³8$N':7 '�µ9FIANH�K.<>Y�:0D�H�D�H�V6Y�<>D�Y�<�:08;A.Q(E�FI<�UGQ b 8;ACQR=#D>D�A�[
o ECH�KC<XAC@.TNM;<�:SD�E�·u¶�10+<7 +�¶�-.³�º@H_³�µFK�4[$r'0-�7 1^FI=9UG<�=#=JH�K.8;ANH�K.<>A.@.TNM;<�:D�E�·u¶�10+<7 +�¶�-.³�º@H ·¦³�µ0³8$r':7 '0µ01JFGArH�K.<>Y�:0D�H�D�H�V6Ye<XD�Y�<�:08;A.Q(E�FI<�UGQ b A.@.UGU8P:�Z6@CTr<�ACHk=#H�:0FIA.Zt=J8;:0<>@.=#<�Q(E_D�:aH�KC<XTNFG=#=#FIA.Z
·¦¶�1�+@7 +_¶�-C³�º<H�³�µFK�43$N'0-�7 1t[
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`
dXD>B0D�A.=#<�B0@.H�FIO6<>B0D�TNTr8P=JFGA.Q�FGB�8PH�<>8mAC@.UGU
Á_<�TNY�H�V Å·u¶�10+<7 +�¶�-.³�º@H_³�µFK�4[$r'0-�7k=#H�:0FGA.Z.[
•
D;'FE8GX¶�µ0/�H�³�µFK�43$N'0-�7 1
D;'FE8GX¶�µ0/�H�³�µFK�43$N'0-�7 198;:0<>8;AN8;B0H�@C8;U
8;:0Z6@.TN<�A.HL=!H�:0FGA.ZjH�KC8;H
B0D�:�:0<�=#Y�D�A.Qe=JH�DX8]D;'FE8GX¶�µ0/RH ·u³�µ0³8$N':7 '0µJ=#Y�<�B0FIE�FG<�QRFGANH�KC<XTN8;B0:0D
Q�<�E_FGA.FGH�FID�ANY�:0D�H�D�H�V6Y�<X=#H�8;H�<�Tr<�ACH![c`kK.<>:�<�?P@.FI:0<�TN<�A.H�=JE�D�:D;'FE8GX¶�µ0/�H�³�µFK�43$N'0-�7 198;:0<X=#Ye<�B�FGE�FI<�Q(M;VjH�KC<XB0D�:0:0<�=#Y�D�A.Q�FGA.ZD;'FE8GX¶�µ0/�H ·u³�µ0³8$N':7 '!:aFIANH�K.<XTN8;B0:0DXQ�<�E�FGA.FIH�FGD�ArY�:0D�H�D�H�V6Y�<
=#H�8PH�<�TN<�A.H#[
D;'FE8GX¶�µ0/�H�³�µFK�43$N'0-�7 198;:0<>A.D�Hk:0<�B0D�Z6A.FGÇ�<�QR@.ACH�FGU
8;E�H�<�:n-�=#@.MPE_FG<�UGQ�=^ -çB�D�TNTN8;= Å p!-�FI=9H�K.<>A.@.TNM;<�:SD�E.YeD�=#FIH�FGD�A.8;U
Y�8;:08;TN<�H�<�:0=JFGANH�K.<D�Y�<�:08;A.Q(E_FG<�UGQRD�E.H�K.<>TN8;B0:0DXQ�<�E�FGA.FIH�FGD�A�[
�kD�@NB08;ANUIFG=#HWDP'TE8G>¶�µ0/�H�³�µFK�43$N'0-�7 1^FIAN8;ACVWD�:0Q�<�:�p�TN8;H�B0K.FGA.ZWH�K.<
D�:0Q�<�:SFGANdXKCFIB0KUD;'FE8GX¶�µ0/RH ·u³�µ0³8$N':7 '0µ�198;:0<XUGFI=#H�<�Q(D�ArH�K.<>TN8;B0:0D
Y�:0D�H�D�H�V6Y�<>=#H�8PH�<�TN<�A.HkFG=J@.ACA.<�B0<�=#=#8;:0VÙ[�_lD�dX<�O6<�: b M;<�B08;@.=#<>H�K.<D;'FE8GX¶�µ0/�H ·u³�µ0³8$N':7 '�µ9FI=9B08;=#<��_=#<�AC=#FIH�FGO6< b FGHkTN@.=#HkM;<>=#Y�<�B0FIE�FG<�QRFGANH�K.<Tr8PB�:0D>B�8PUIU
<�s68;B0H�UGVW8;=J=#Y�<�B0FGE�FI<�Q(FIANH�K.<XTN8;B0:0DXY�:0D�H�D�H�V6Y�<
=#H�8PH�<�TN<�A.HkH�DXM;<>:�<�B0D�Z6ACFIÇ�<�Qu[
`kK.<>Q�<�E�8;@.UGHWD;'FE8G>¶�µ0/�H ·u³eµ�³B$r':7 '0µ01J=#Y�<�B0FIE�FG<�QRFGANH�KC<XTN8;B0:0D
Y�:0D�H�D�H�V6Y�<>=#H�8;H�<�TN<�A.HL8;:0<X@.=#<�Q(8;=JH�K.<X8;B0H�@.8;UD;'FE8GX¶�µ0/�H�³�µFK�43$N'0-�7 19E�D�:STNFG=#=#FIA.Z`D;'FE8G>¶�µ0/�H_³�µFK�4[$r'0-�7 1t[

h UIU%8;:0Z6@.TN<�A.H�=JTN@.=#HkTN<�<�HkH�K.<>:0<�?;@.FG:�<�TN<�A.H�=9D�E.H�KC<XB0D�:0:0<�=#Y�D�A.Q�FGA.ZYe8;:08;TN<�H�<�:0=J8P=J=#Y�<�B0FIE�FG<�QRFGArH�K.<XTN8;B0:0DXQe<�E_FGA.FGH�FGD�ANY�:0D�H�D�H�V6Y�<
=#H�8;H�<�TN<�A.H#[

��������ý`kK.<

!
8;ACQ

*
8P:�<>A.D�HkY�<�:0TNFGH�H�<�Q(D�ArH�K.<>Tr8PB�:0D>B�8PUIU

=#H�8;H�<�TN<�A.H#[^`kKC<�=#<XB0K.8;:08;B0H�<�:0=J=#Y�<�B0FIE�FG<�QRFGArH�K.<>Y�:0D�H�D�H�V6Y�<
=#H�8;H�<�TN<�A.HkE�D�:C·u¶�10+@7 +�¶�-.³�º@H ·u³�µ0³8$N'�7 '0µ01JD�:QD;'FE8GX¶�µ0/�H ·u³�µ0³8$N':7 '�µ01
8P:�<>:0<�Tr<�TNM;<�:0<�Q(M;V ê¦hìë d>K.<�ANH�KC<XTN8;B0:0DXFG=JB08;UGUI<�Qu[
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`�D>B08;UIU%8mTN8;B0:0D b @.=#<>FGH�=9A.8;TN<>FIAN8lB0D�Q�<>=#<�?;@.<�A.B0<�[c`kKC< INTCONVTN8;B0:0DXFG=JB08;UGUG<�QR8P=JE�D�UIUGD�dX=6f

MACRO
INTCONV P1,P2 ; P1=A reg, P2=Sreg
P2 +F_P1 ; Transfer with special expression and

; sign extension.
P2 +F_P2 ; Normalize the S register.

INTCO ENDM ; End of macro definition.
LIST MAC

ê 8;UIU%8;A.Q(<�s6Y�8;A.=#FGD�AND�E.H�K.< INTCONV Tr8PB�:0D�f

INTCONV A1,S3 ; Macro call.
S2 +FA1 ; Transfer with special expression and

; sign extension.
S2 +FS2 ; Normalize the S register.


�������� ê D�TrTN<�A.H�=9Y�:0<�B�<�Qe<�QRM;Vj8;AN@.A.Q�<�:0=#B0D�:0<X8PA.QR8PAr8P=!H�<�:0FG=#Æ8;:0<>FIACB�UG@.Q�<�Q(FGANH�KC<XQ�<�E�FGA.FGH�FGD�ANM;D�Q�FG<�=JD�E.H�K.<>E�D�UIUGD�d>FIA.ZjTN8;B0:0D
<�s68;TNY�UG<�=6[^`LK.<�=#<XB0D�TNTN<�A.H�=J8;:0<XFGA.B0UG@.Q�<�Q(H�D>FIUGUG@.=#H�:08;H�<>H�K.<Xd>8;V
FGArd>K.FGB0KrYe8;:08;TN<�H�<�:0=98;:0<XY�8;=#=#<�Q(E_:0D�TîH�KC<XTN8;B0:0DXB08;UGU
H�DXH�K.<
TN8;B0:0DXQ�<�E�FGA.FGH�FGD�A�[cíS<�B08;@.=#<>B0D�TrTN<�A.H�=98;:0<XA.D�HL8;=#=#<�TNM;UI<�Q b _*B0D�TNTN<�A.H�=J8;UGUID�d 8P:�Zt@.TN<�A.H�=JH�DXM;<>=#K.D�d>Ard>FGH�KCD�@.Hk:0<�Z68;:0Q(H�D
K.8P:�Q�d>8;:0<>Q�FGE_E�<�:0<�A.B0<�=JD�:a8;O68;FGUG8;M;UG<XTN8;B0K.FGA.<>FIAC=#H�:0@.B0H�FGD�A.=6[

`LK.<XE�D�UGUID�d>FGA.Zj<�s68;TNY�UI<�=9=#K.D�d H�K.<>@.=#<>D�E�·u¶�10+@7 +_¶�-.³eº<H ·u³�µ0³8$N':7 '0µ01
8;ACQaDP'TE8G>¶�µ0/�H ·u³�µ0³8$N':7 '0µ016[
`LK.<XTN8;B0:0D

table
B0D�A.H�8;FGA.=9Y�D�=#FIH�FGD�A.8;U
8;ACQRÆ
<�V6d>D�:0QRYe8;:08;Tr<�H�<�:0=6[

macro
table tabn,val1=#0,val2=,val3=0

tables section data
tabn con ‘tabn’1

con val1
con val2
con val3
section * : Resume use of previous section.

table endm
list mac
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`LK.<>E_D�UGUGD�dXFGA.Zj=#K.D�d>=JH�K.<>B08;UGU
8;A.Q(<�s6Y�8PA.=#FID�AND�ECH�K.<
table

Tr8;B0:0D�f

table taba,val3=4,val2=a    ; Macro call.
tables section data
taba con ‘taba’1

con #0
con a
con 4
section * : Resume use of previous section.

c´8;B0:0D
noorder

Q�<�TND�A.=#H�:08;H�<�=JH�K.8;HWDP'TE8G>¶�µ0/�H ·u³�µ0³8$N':7 '0µ01J8;:0<>A.D�H
D�:0Q�<�:SQ�<�Y�<�ACQ�<�A.H#[

macro
noorder param1,param2,param3=,param4=b
s1 param1
s2 param2
s3 param3
s4 param4

noorderendm
list mac

`LK.<>B08;UIU%8;A.Q(<�s6Y�8;A.=#FGD�AND�E.H�K.<
noorder

TN8;B0:0DXFG=J8;=9E�D�UIUGD�d>=�f

noorder (1),2,param4=dog,param3=d
s1 1
s2 2
s3 d
s4 dog
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c´8;B0:0D�=
ONEb twob 8;ACQ THREE Q�<�TND�A.=#H�:08;H�<XH�K.8;HkH�K.<>A.@.TNM;<�:aD�EY�8;:08;TN<�H�<�:0=J=#Y�<�B0FGE_FG<�Q(FIANH�K.<XTN8;B0:0D>B�8PUIU
TN8;VjE_D�:0TîH�KC<XA.@.TNM;<�:aD�E

Y�8;:08;TN<�H�<�:0=J=#Y�<�B0FGE_FG<�Q(FIANH�K.<XTN8;B0:0DXQ�<�E�FGA.FIH�FGD�A�[

MACRO
ONE PARAM1,PARAM2,PARAM3

_*PARAMETER1: PARAM1
; SYM1 corresponds to PARAM1.

_*PARAMETER2: PARAM2
; Null string.

_*PARAMETER3: PARAM3
; Null string.

ONE ENDM
LIST MAC

`LK.<XB08;UGU
8PA.Q(<�s6Y�8;A.=#FGD�AND�E.H�K.<
ONE

TN8;B0:0D>@.=#FIACZWD�A.<>Y�8;:08;TN<�H�<�:SFG=
8;=9E�D�UGUID�d>=6f

ONE SYM1 ; Call using one parameter.
* PARAMETER 1: SYM1 ; SYM1 corresponds to PARAM1.
* PARAMETER 2: ; Null string.
* PARAMETER 3: ; Null string.

macro
two param1,param2,param3

_* Parameter 1: param1
; SYM1 corresponds to param1.

_* Parameter 2: param2
; SYM2 corresponds to param2.

_* Parameter 3: param3
; Null string.

two endm
list mac
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`LK.<>B08;UIU%8;A.Q(<�s6Y�8;A.=#FGD�AND�E.H�K.<
two

Tr8PB�:0D>@.=#FIACZWH�dXD>Y�8;:08;TN<�H�<�:0=
FG=98;=9E_D�UGUGD�dX=6f

two sym1,sym2 ; Call using two parameters.
* Parameter 1: sym1 ; sym1 corresponds to param1.
* Parameter 2: sym2 ; sym2 corresponds to param2.
* Parameter 3: ; Null string.

MACRO
THREE PARAM1,PARAM2,PARAM3

_*PARAMETER 1: PARAM1
;SYM1 corresponds to PARAM1.

_*PARAMETER 2: PARAM2
;SYM2 corresponds to PARAM2.

_*PARAMETER 3: PARAM3
;SYM3 corresponds to PARAM3.

THREE ENDM
LIST MAC

`LK.<>B08;UIU%8;A.Q(<�s6Y�8;A.=#FGD�AND�E.H�K.<
THREE

TN8;B0:0DX@.=#FGA.ZWY�:0D�H�D�H�V6Y�<
Ye8;:08;TN<�H�<�:0=9FI=98;=JE�D�UGUID�d>=6f

THREE SYM1,SYM2,SYM3 ; Call matching prototype.
* PARAMETER 1: SYM1 ; SYM1 corresponds to PARAM1.
* PARAMETER 2: SYM2 ; SYM2 corresponds to PARAM2.
* PARAMETER 3: SYM3 ; SYM3 corresponds to PARAM3.
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`LK.<XE�D�UGUID�d>FIACZW<�s68;TNY�UG<�=JQe<�TrD�AC=#H�:08;H�<>H�KC<X@.=#<>D�E.H�K.<XD�YeH�FGD�A.8;U
!
[

c´8;B0:0D
BANG

Q�<�TND�A.=#H�:�8PH�<�=9H�K.<X@.=#<>D�E.H�K.<X<�TNM;<�Q�Qe<�QR8;:0Z6@.TN<�A.H
Á
1,2Å�b =#V6A.H�8;B0H�FIB08;UGUGVWO68PUIFGQR<�stY�:�<�=#=#FGD�A.=9E_D�:5·u¶�10+<7 +�¶�-.³�º@H ·u³�µ0³8$N':7 '0µ�1Á
‘abc,def’Å_b D;'FE8G>¶�µ�/RH ·u³�µ0³8$N':7 '0µ�19Á PARAM3=1+2Å�b 8PA.Q(H�K.<>A.@.UGU=#H�:0FIACZ.[

MACRO
BANG PARAMl,!PARAM2,!PARAM3=,PARAM4=

_* PARAMETER 1: PARAM1
; Embedded argument.

_* PARAMETER 2: PARAM2
; Syntactically valid expression

_* PARAMETER 3: PARAM3
; Syntactically valid expression

_* PARAMETER 4: PARAM4
; Null string.

BANG ENDM
LIST MAC

`LK.<XB08;UGU
8PA.Q(<�s6Y�8;A.=#FGD�AND�E.H�K.<
BANG

TN8;B0:0D>FI=98;=JE�D�UGUID�d>=6f

BANG (1,2),‘abc,def’,PARAM3=1+2
; Macro call.

* PARAMETER 1: 1,2 ; Embedded argument.
* PARAMETER 2: ‘abc,def’

; Syntactically valid expression.
* PARAMETER 3: 1+2 ; Syntactically valid expression.
* PARAMETER 4: ; Null string.

o ANH�K.<XY�:0<�O6FGD�@.=J<�s68PTrY�UG<�f

• o E.H�K.<>8;:0Z6@.TN<�A.HLE_D�: PARAM1 K.8;Q(M;<�<�ANÁ�Á�Á 1,2Å_Å�Å_b S1 d>D�@.UGQKC8;O6<>:�<�B0<�FGO6<�Q(Á_Á
1,2Å�Å 8PHk<�s6Y�8PA.=#FID�An[

•
`LK.<Nd�=#Y�<�B0FIE�FI<�Q(D�A

PARAM2
8;A.Q

PARAM3
Y�<�:0TNFIH�=JB0D�TNTr8P=

8PA.QR=#Y�8PB�<�=9H�DXM;<><�TNM;<�Q�Q�<�Q(dXFGH�K.FGAr=#H�:0FIACZ6=
’abc,def’

8;A.Q
8PUIUGD�dX=9<�s6Y�:0<�=#=#FID�AC=JH�DXMP<X<�s6Y�8PA.Q�<�Q(dXFGH�K.D�@.Hk<�O68PUI@.8PH�FGD�A
1+2

[

• PARAM4
Y�8;=#=#<�=J8lA.@.UGU
=#H�:0FGA.Z.[ h =#Y�8;B0<XD�:aB0D�TrTN8lE_D�UGUGD�dXFGA.Z

H�K.<><�?;@.8PU
=#FIZ6AN=#Y�<�B0FGE_FG<�=98mA.@CUIU%D�:S<�TNY�H�VWB0K.8P:�8PB�H�<�:a=#H�:0FGA.Zj8;=
H�K.<>Q�<�E�8;@.UGHk8;:0Z6@.TN<�A.H#[
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o ANH�K.<>E_D�UGUGD�dXFGA.ZjTr8PB�:0D b B08;UGUG<�Q rememb H�K.< ! FG=J:0<�Tr<�TNM;<�:0<�Q(E_:0D�TH�K.<>TN8;B0:0DXQ�<�E�FGA.FIH�FGD�ANdXK.<�ANFGHkFG=JB08;UGUI<�Q¦f

macro
remem !param1=’ ’r ; Prototype statement includes !
s1 param1

remem endm
list mac

`LK.<>B08;UIU%8;A.Q(<�s6Y�8;A.=#FGD�AND�E.H�K.<
remem

TN8;B0:0D>FI=98;=9E_D�UGUID�d>=6f

remem param1=‘,’r ; Macro call does not include !
s1  ‘,’r

`LK.<
NULL

8PA.Q
nullparm

TN8;B0:0D�=JH�K.8;HkE�D�UGUID�d Q�<�TND�A.=#H�:08;H�<XH�K.<
<�E�E�<�B0HkD�E.A.@CUIU%=#H�:0FGA.Z6=9dXK.<�ANY�8P:�8PTr<�H�<�:0=98;:0<XY�8P=!=#<�Q¦[

NULL
Q�<�TND�A.=#H�:08;H�<�=JH�K.<><�E_E�<�B0HkD�EC8mA.@CUIU%=!H�:0FGA.ZjD�ArTN8;B0:0D

<�s6Ye8;A.=#FGD�A.=6[
P2

FG=JYe8;=#=#<�QR8lA.@CUIU%=!H�:0FGA.Z.[cèéK.<�A
NULL

FG=J<�stY�8;A.Q�<�Q bH�K.<>:0<�=#@.UGH�FGA.ZjUGFIAC<XFG=JUG<�E�He�_=#K.FGE�H�<�Q(H�d>DX=#Y�8;B0<�= b d>K.FGB0KNFI=9H�K.<QeFIE�E_<�:0<�ACB�<>M;<�H�dX<�<�ANH�K.<>UG<�A.Z6H�KrD�ECH�KC<XY�8P:�8PTr<�H�<�:aÁ
P2Å 8;ACQ(H�KC<XAC@.UIU=#H�:0FGA.Z.[

MACRO
NULL P1,P2,P3
S1 P1
S2 P2 ; Left shifted two places.
S3 P3

NULL ENDM
LIST MAC

`LK.<>B08;UIU%8;A.Q(<�s6Y�8;A.=#FGD�AND�E.H�K.<
NULL

Tr8PB�:0D>FI=98;=9E_D�UGUGD�dX=6f

NULL 1,,3 ; Macro call.
S1 1

* S2 ; Left shifted two places.
S3 3
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c´8;B0:0D
nullparm

Q�<�TND�A.=#H�:08;H�<�=JK.D�d 8lTN8;B0:0DXFG=J<�s6Y�8PA.Q�<�Q(dXK.<�A
H�K.<>Tr8PB�:0D>B08;UIU%Q�D�<�=JA.D�HLFIA.B0UG@.Q�<>H�K.<XUGD�B08;H�FID�ANE�FI<�UGQ(A.8;TN<X=#Y�<�B0FGE_FG<�Q
D�ANH�K.<>Tr8;B0:0D>Q�<�E_FGA.FGH�FID�An[

macro
nullparm longparm

; Prototype statement.
longparm = 1
nullparm endm

list mac

`LK.<XB08;UGU
8PA.Q(<�s6Y�8;A.=#FGD�AND�E.H�K.<
nulparm

Tr8PB�:0D>FG=J8;=9E_D�UGUGD�dX=6f

nullparm
= 1


��������ì`kK.<>UID�B08;H�FGD�ArE�FG<�UIQ(Y�8;:08;TN<�H�<�:Sd>8;=JD�TNFGH�H�<�Q(D�ArH�K.<>Tr8PB�:0D
B08;UGU
FGArH�K.<>Y�:0<�O6FGD�@.=J<�s68PTrY�UG<�[c`kK.<>:0<�=#@.UGHk8;A.Q(D�Y�<�:08;A.Q(E�FI<�UGQ�=9D�E
H�K.<>E_FG:0=#HkUGFGA.<XD�ECH�KC<X<�s6Y�8PA.=#FID�ANd><�:0<X=#K.FGE�H�<�Q(UG<�E�H5
lB0K.8;:08;B0H�<�:
Y�D�=#FGH�FID�AC=JM;<�B08;@.=#<>8lA.@.UGU
8;:0Z6@CTr<�ACHkd>8;=J=#@.MP=#H�FGH�@.H�<�Q(E_D�:aH�K.<
2��B0K.8;:08;B0H�<�:zYe8;:08;TN<�H�<�: b LONGPARM [
o E.H�K.<>D�UIQ(E�D�:0Tr8;HLFG=J@.=#<�Q b D�ACUIVjD�A.<>=#Y�8;B0<X8PY�Y�<�8;:0=JMP<�H�d><�<�ANH�K.<UGD�B08;H�FID�ANE_FG<�UGQRYe8;:08;Tr<�H�<�:a8;A.QR:0<�=#@.UGHkE�FG<�UIQ(FIANH�K.<>Tr8PB�:0D
Q�<�E�FGA.FIH�FGD�A�[ o E.8lA.@.UGU
8;:0Z6@.TN<�A.HLFI=9=#@.M;=#H�FGH�@CH�<�Q(E�D�:SH�K.<>UGD�B�8PH�FGD�AY�8;:08;TN<�H�<�: b H�K.<>:0<�=#@.UIHLE_FG<�UGQRFG=9=#K.FIE�H�<�Q(FIA.H�D>H�K.<XUGD�B08;H�FID�ANE�FG<�UIQ(FGAB0D�UG@.TNA ½ [^`LK.<�:0<�E_D�:0< b 8PHkUG<�8;=#HkH�d>DX=#Y�8;B0<�=9=#K.D�@.UGQ(8;UId>8;V6=8;Y�Ye<�8;:SM;<�H�d><�<�Ar8lY�8;:08;TN<�H�<�:SFGANH�KC<XUGD�B�8PH�FGD�ANE_FG<�UGQR8PA.QRH�K.<>E_FG:0=#H
B0K.8;:08;B0H�<�:SFGANH�K.<>:�<�=#@CUIHLE_FG<�UGQRFGAN8lQ�<�E_FGA.FGH�FID�A�[

o E.H�K.<>A.<�d E�D�:0Tr8PHkFG=J@.=#<�Q b H�KC<X:0<�=#@.UGHkE�FG<�UIQ(FG=JA.<�Ot<�:S=#K.FGE_H�<�Q(FGA.H�DH�K.<>UID�B08;H�FGD�ArE�FG<�UIQu[
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`LK.<>E_D�UGUID�d>FGA.ZjTr8PB�:0D b DEFAULTb FIUGUG@.=#H�:�8PH�<�=9K.D�d Q�<�E�8;@.UGH�=J8P:�<
8P=#=!FGZ6A.<�Q(E�D�:SÆ
<�V6d>D�:0Q�=Jd>K.<�ANH�K.<>Tr8PB�:0D>FI=9<�s6Y�8;ACQ�<�Quf

MACRO
DEFAULT PARAM1=(ABC DEF,GHI),PARAM2=ABC,PARAM3=

_* PARAM 1
_* PARAM 2
_* PARAM 3
DEFAULT ENDM

LIST MAC

`LK.<>E_D�UGUGD�dXFGA.ZjFIUGUG@.=#H�:08;H�<�=9B08;UGUI=98;A.Q(<�s6Y�8PA.=#FID�AC=JD�E.H�K.<
DEFAULTTN8;B0:0D�f

DEFAULT PARAM1=ARG1,PARAM2=ARG2,PARAM3=ARG3
; Macro call.

*ARG1
*ARG2
*ARG3

DEFAULT PARAM1=,PARAM2=(ARG2),PARAM3=ARG3
*ARG2
*ARG3

DEFAULT PARAM1=((ARG1)),PARAM2=,PARAM3=ARG3
; Macro call.

* (*ARG1)
* ARG3

`LK.<XE�D�UGUID�d>FGA.ZW<�s68;TNY�UG<�=JFGUGUI@C=!H�:08;H�<XH�K.<>B0D�:0:�<�B0Hk8PA.QRFGA.B0D�:0:0<�B0HkdX8;V
H�D>=#Y�<�B0FIE�VW8lUGFIH�<�:08;U
=#H�:0FIACZWFGAN8mTN8;B0:0DXQ�<�E�FGA.FGH�FGD�A�[
c´8;B0:0D

WRONG
=#K.D�d>=JH�K.<XFGA.B0D�:0:0<�B0Hkd>8;VWH�D>=!Ye<�B�FGE�VW8lUGFIH�<�:08;U
=#H�:0FIACZ

FGAN8lTr8;B0:0D>Q�<�E_FGA.FGH�FID�An[^`LK.<XB0D�TNTN<�A.H�=JFGANH�K.<X<�s6Ye8;A.=#FID�AN8;:0<>dX:0FGH�<�:
B0D�TNTN<�A.H�=J8;ACQR8P:�<>A.D�HkYe8;:0HkD�E.H�K.<><�s6Y�8;A.=#FGD�A�[

MACRO
WRONG PARAM1=’ ’R ; Prototype statement.

_* PARAM1
WRONG ENDM ; End of macro definition.

LIST MAC ; List expansion.
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`LK.<XB08;UGU
8PA.Q(<�s6Y�8;A.=#FGD�AND�E
WRONG

FI=98;=9E_D�UGUGD�dX=9Á ê¦hìë <�:0:0D�A.<�D�@.=#UGV<�s6Y�8PA.Q�=
WRONG; ’ ’R

d>8;=9FIACH�<�ACQ�<�Q Å f

WRONG ; Macro call
* ’

c´8;B0:0D
right

=!KCD�dX=9H�K.<XB0D�:0:0<�B0HkdX8PVWH�DX=#Ye<�B�FGE�VW8lUGFIH�<�:08;U
=#H�:0FIACZWFGA
8lTN8;B0:�D>Q�<�E�FIACFIH�FGD�A�[

macro
right !param1=’ ’r ; Prototype statement.

* param1
right endm ; End of macro definition.

list mac ; List expansion.

`LK.<X<�s6Ye8;A.=#FGD�ArD�EC:0FIZ6K.HLFG=J8;=9E_D�UGUGD�dX=9Á êuhìë <�stY�8;A.Q�= right 8P=FGA.H�<�A.Q�<�Q(M;<�B08;@.=#<>D�E.H�K.<Nd Å f

right ; Macro call.
* ’ ’r

`LK.<XE�D�UIUGD�d>FIACZWTN8;B0:0D�=JQ�<�TND�A.=#H�:08;H�<XH�K.<>dX:0D�A.Zj8;A.Q(:0FIZ6K.HLTr<�H�K.D�Qe=
E�D�:S:0<�Y�UI8PB�FGA.ZjY�8;:08;TN<�H�<�:�=9D�ArH�K.<XY�:0D�H�D�H�V6Y�<X=#H�8;H�<�TN<�A.Hkd>FIH�K
Y�8;:08;TN<�H�<�:0=JD�ANH�KC<XTN8;B0:�D>B08;UIU
=#H�8;H�<�TN<�A.H#[
c´8;B0:0D

BAD
Q�<�TND�A.=#H�:08;H�<�=JH�K.<Xd>:0D�A.ZWTN<�H�K.D�Q(D�E.:0<�Y�UI8PB�FGA.Z

Y�8;:08;TN<�H�<�:0=6[

MACRO
BAD PARAM1,PARAM2,PARAM3=JJJ

* PARAMETER 1: PARAM1
* PARAMETER 2: PARAM2
* PARAMETER 3: PARAM3
BAD ENDM ; End of macro definition.

LIST MAC ; Listing expansion.
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`LK.<>B08;UIU%8;A.Q(<�s6Y�8;A.=#FGD�AND�E.H�K.<
BAD

TN8;B0:�D>FG=J8;=9E�D�UIUGD�d>=�f

BAD PARAM3=XKK ; Macro call.
* PARAMETER 1: PARAM3=KKK
* PARAMETER 2:
* PARAMETER 3: JJJ

c´8;B0:0D
good

Q�<�TND�A.=#H�:08;H�<�=JH�K.<XB0D�:0:0<�B�HkTN<�H�K.D�Q(E_D�:S:0<�Y�UG8;B0FGA.Z
Ye8;:08;TN<�H�<�:0=6[

macro
good param1,param2,param3=jjj

_* parameter 1: param1
; Null string.

_* parameter 2: param2
; Null string.

_* parameter 3: param3
good endm ; End of macro definition.

list mac ; Listing expansion.

`LK.<>B08;UIU%8;A.Q(<�s6Y�8;A.=#FGD�AND�E.H�K.<
good

Tr8PB�:0D>FI=98;=9E_D�UGUGD�dX=6f

good ,,param3=kkk ; Macro call.
* parameter 1: ; Null string.
* parameter 2: ; Null string.
* parameter 3: kkk

c´8;B0:0D
ALPHA

Q�<�TND�A.=#H�:�8PH�<�=9H�K.<X=#Y�<�B0FGE_FGB08;H�FID�AND�E.8;AN<�TNM;<�Q�Q�<�Q
Ye8;:08;TN<�H�<�:�[

MACRO ; EDIT=ON
ALPHA !PARAM ; Appending a string.

_* FORMAL PARM: PARAM
_* EMBEDDED PARM: ABC_PARAM_DEFG

; Concatenation off at call time.
ALPHA ENDM ; End of macro definition.

LIST MAC ; List expansion.
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`LK.<XB08;UGU
8PA.Q(<�s6Y�8;A.=#FGD�AND�E.H�K.<
ALPHA

TN8;B0:0DXFG=98;=JE�D�UGUID�d>=6f

ALPHA 1 ; Macro call.
* FORMAL PARM: 1
* EMBEDDED PARM: ABC1DEFG

ê¦hìë Y�:0D�B0<�=#=#<�=JH�K.<><�TrMP<�Q�Q�<�QRY�8P:�8PTr<�H�<�:SFGANTr8;B0:0D ALPHAb 8;=E�D�UIUGD�d>=6f
Ã;[ êuhýë =#B08;A.=9H�K.<X=#H�:0FIACZWH�DXFGQ�<�A.H�FGE_VjH�K.<XY�8;:08;TN<�H�<�:0[ ABCf B�8PA.A.D�H

M;<X8lY�8;:08;TN<�H�<�:SMP<�B�8P@.=#<XH�K.<>@.A.Q�<�:0=#B0D�:0<XB0K.8P:�8PB�H�<�:aFI=9A.D�H
Q�<�E_FGA.<�Q(8;=98;ArFGQ�<�A.H�FGE�FI<�:aB�KC8;:08;B0H�<�:aE_D�:a8mYe8;:08;Tr<�H�<�:0[

½ [ êuhýë FGQ�<�A.H�FGE_FG<�= PARAM 8;=JH�K.<>Y�8;:08;TN<�H�<�:Sd>K.<�ANH�K.<X=#<�B0D�A.Q@.A.Q�<�:0=#B0D�:0<XB0K.8P:�8PB�H�<�:aFI=9<�A.B0D�@.A.H�<�:0<�Qu[

À [ 1 FG=J=#@.M;=#H�FGH�@.H�<�QRE�D�: PARAMb Y�:0D�Q�@CB�FGA.Zj=#H�:�FGA.Z ABC_1_DEFG [

¾ [ o EC<�Q�FIH�FGA.ZjFI=9<�A.8;M;UG<�Q b H�K.<>@.A.Q�<�:0=#B0D�:0<XB0K.8;:08;B0H�<�:0=J8;:0<>:0<�TrD�O6<�Q8;A.Q(H�K.<X:0<�=#@.UGH�FIACZW=#H�:0FGA.ZWFG=
ABClDEFG

[

o E.<�Q�FGH�FIA.ZjFG=JQ�FG=#8;M;UG<�Q b H�K.<>=!H�:0FGA.ZjFI= ABC_1_DEFG [
ø5[ êuhýë Y�:0D�B0<�=#=#<�=JH�K.<X=#H�8;H�<�TN<�A.H#[

h ArD�Ye<�:�8PH�FGD�ANQ�<�E�FIA.FGH�FGD�ArÁ OPDEFÅ FGQ�<�A.H�FGE_FG<�=98l=#<�?;@.<�A.B0<>D�E=#H�8;H�<�TN<�A.H�=JH�DXM;<>B08;UIUG<�Q(UI8PH�<�:aFIANH�K.<X=#D�@.:0B0<>Y�:0D�Z6:�8PTiM;Vj8;ArD�YeQ�<�E
B08;UGU�[ v 8;B0KrH�FGTN<XH�K.<>D�Y�Q�<�E.B08;UGU
D�B0B0@.:0= b H�K.<>Q�<�E_FGA.FGH�FID�AN=#<�?;@.<�ACB0<XFG=Y�UG8;B0<�QRFGA.H�DXH�K.<>=#D�@.:0B0<XY�:0D�Z6:08;T\[
g Y�Q�<�E�=J:0<�=#<�TNM;UG<XTN8;B0K.FGA.<>FIAC=#H�:0@.B0H�FGD�A.=J8PA.Q(B�8PArMP<X@.=#<�Q(H�D>Q�<�E_FGA.<
A.<�d Tr8PB�KCFIA.<>FGA.=#H�:0@.B0H�FGD�A.=9D�:SH�D>:0<�Q�<�E_FGA.<>B0@.:0:0<�A.HkTN8;B0K.FGA.<
FGA.=#H�:0@.B0H�FGD�A.=6[�c´8;B0K.FGA.<XFGA.=#H�:0@.B0H�FID�A.=9TN8;YRFGA.H�D>D�Y�B0D�Q�<�=JH�K.8;H
:0<�Y�:0<�=#<�A.Hk=#D�TN<>K.8;:0Q�d>8;:0<XD�Y�<�:08;H�FGD�A�[cèéK.<�AN8;ArD�Ye<�:�8PH�FGD�ANFI=
:0<�?;@.FG:0<�Q(H�KC8;HkFG=JACD�Hk8;O68;FGUG8;M;UG<XH�K.:0D�@.Z6KNH�K.<>K.8;:0Q�d>8;:0< b 8;AND�Y�Q�<�EB08;ANM;<>dX:0FGH�H�<�ANH�DXY�<�:0E�D�:0TiH�K.8;HkD�Y�<�:08;H�FGD�A�[cèéK.<�ANH�KC<XD�Y�Q�<�E.FG=
B08;UGUI<�Q b H�KC<XD�Y�Q�<�E.TN8;Ye=JFGA.H�DXH�K.<>D�Y�Q�<�E.Q�<�E�FIACFIH�FGD�ArMPD�Q�VW8;ACQRH�K.<D�Y�<�:08;H�FGD�ArFG=9Y�<�:0E_D�:0TN<�QRMPVWH�K.<>Q�<�E�FIA.<�Q(=#<�?;@.<�ACB�<>=#Y�<�B0FGE_FG<�Q(FIANH�K.<
Q�<�E�FGA.FIH�FGD�ArMPD�Q�VÙ[

hjiRÐJÎ¦Í>Ï6ÉqÓ>Ô
×(ÐaØÙÉqÔÖÉqÏtÉ#Ó>ÔÖÑ,+
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�LD�@NB08;Ar:0<�Y�UG8;B0<>8;A.Vj<�s6FI=#H�FGA.Z êuhýë Tr8;B0KCFIA.<>FGA.=#H�:�@CB�H�FGD�ANdXFGH�KN8;AD�YeQ�<�E,[ h UIH�K.D�@CZ6KND�Y�Q�<�E.Q�<�E�FGA.FIH�FGD�A.=9=#K.D�@.UGQRB0D�ACE_D�:0TiH�D>TN<�8;A.FGA.Z6E�@.U
D�Ye<�:�8PH�FGD�A.=9H�KC8;Hk8;:0<X=#@CY�Y�D�:0H�<�QRM;VjH�K.<XKC8;:0Q�dX8;:0< b H�K.<�Vj8;:0<XACD�H:0<�=#H�:0FIB0H�<�Q(H�D>=#@.B0KrD�Y�<�:08;H�FGD�A.=6[
`LK.<>D�Y�Q�<�E.Q�<�E�FIACFIH�FGD�Ar=#<�H�=9@.Y(H�KC<XY�8;:08;TN<�H�<�:0=JFGA.H�DXd>K.FGB0KrH�K.<
8P:�Z6@CTr<�ACH�=9=#Y�<�B0FIE�FG<�QRFGANH�K.<XD�Y�Q�<�ECB�8PUIU
8P:�<>=#@.M;=#H�FGH�@CH�<�Qu[ g Y�Q�<�E
Ye8;:08;TN<�H�<�:0=J8P:�<>8;UGdX8;V6=9<�s6Y�:0<�=#=#<�QRFGArH�<�:0TN=JD�E.:0<�Z6FG=#H�<�:�=9D�:
<�s6Ye:�<�=#=#FGD�A.=6[c`kK.<>D�Y�Q�<�E.B08;UGU
Y�8;=#=#<�=J8P:�Zt@.TN<�A.H�=JH�DXH�K.<>Y�8;:08;TN<�H�<�:�=
FGANH�K.<>D�Y�Q�<�E.Q�<�E�FIACFIH�FGD�A�[c`kK.<>=#V6A.H�8;sjE_D�:aH�K.<XD�YeQ�<�E.Q�<�E�FIACFIH�FGD�AN8;A.Q
H�K.<>D�Y�Q�<�E.B08;UGU
8;:0<XFGQ�<�A.H�FGB�8PU
dXFGH�KrH�d>DX<�s6B0<�Y�H�FGD�A.=6f

•
`kK.<>B0D�TrYeUI<�sj:0<�Z6FI=#H�<�:SKC8;=JM;<�<�AN:0<�Q�<�E�FIAC<�QRE�D�:SH�K.<>D�Y�Q�<�E
Q�<�E_FGA.FGH�FID�ANY�:0D�H�D�H�VtY�<X=#H�8;H�<�Tr<�ACHk8;=JE�D�UIUGD�dX=6f

µ0'FK.+�1�7 '0µ:k�$N-.':$r¶�-C+_7
.
µ0'FK.+�1:7 '0µ:k�·u³�µ0³8$N':7 '0µ

• v s6Y�:0<�=#=#FGD�A.=JKC8;O6<>M;<�<�AN:�<�Qe<�E_FGA.<�Q(E�D�:SH�K.<>D�Y�Q�<�E.Q�<�E�FGA.FGH�FGD�AY�:0D�H�D�H�V6Y�<>=#H�8;H�<�TN<�A.H b 8;=JE�D�UIUGD�d>=�f

@
6I'FO�·uµ0'01�10+�¶�-�k�·u³�µ0³8$N':7 '�µ?9

`LK.<�=#<XH�d>DX<�s6B0<�Y�H�FGD�A.=J8;UGUGD�d V6D�@rH�D>=#Y�<�B0FIE�VWYe8;:08;TN<�H�<�:0=9FIANH�K.<
YeUI8;B0<>D�E.:0<�Z6FG=#H�<�:0=98;A.Q(<�s6Y�:0<�=#=#FID�AC=JE�D�:S8;AND�Y�Q�<�ECQ�<�E_FGA.FGH�FID�An[
`LK.<>=#V6A.H�8;sjQ�<�E_FGA.FGA.Zj8Wµ0'TK.+�1:7 '�µ:k�·u³eµ�³B$r':7 '0µJ8;A.Q(8;A
'FO�·uµ0'01010+_¶�-Rk�·u³�µ0³8$N'�7 '0µJFI=9B08;=#<��_=#<�AC=#FIH�FGO6<�[ v O6<�:0VWB0K.8;:08;B0H�<�:SH�K.8PHFGQ�<�A.H�FGE_FG<�=JH�K.<>Y�8;:08;TN<�H�<�:SFGANH�KC<XD�Y�Q�<�E.Y�:0D�H�D�H�VtY�<X=#H�8;H�<�Tr<�ACHkTr@C=#H
MP<XFGQ�<�A.H�FGB�8PU
H�D><�O6<�:0VWB0K.8P:�8PB�H�<�:aFIANH�K.<XMPD�Q�VWD�E.H�K.<>D�Y�Q�<�E.Qe<�E_FGA.FGH�FGD�A�[
`LK.FG=JFGA.B0UG@.Q�<�=JH�K.<>B08;=#<>Á_@.YeY�<�:0B�8P=!< b UID�d><�:0B08;=#< b D�:STNFGs6<�Q(B�8P=#< Å D�E<�8PB�KNB0K.8;:08;B0H�<�:0[
ía<�B08;@.=#<>H�KC<XD�Y�Q�<�ECB�8PAr8PB�B0<�Y�HL8;:0Z6@.TN<�A.H�=JFGANTN8;A.VjE_D�:0TN= b FGHkB08;AMP<XTND�:0<XE�UI<�stFIM;UG<>H�KC8;Ar8lTN8;B0:0D�[ g Y�Q�<�E�=JY�UG8;B0<X8lZ6:0<�8;H�<�:
:0<�=#Y�D�AC=!FGM;FGUGFIH�VjE_D�:aY�8;:0=#FIACZW8;:0Z6@CTr<�ACH�=9D�ANH�KC<X8;=#=#<�TNM;UG<�:0[cèéK.<�AN8
TN8;B0:0D>FI=9=#Y�<�B�FGE�FI<�Q b H�KC<X:0<�=#Y�D�A.=#FGM;FGUIFGH�VWE�D�:SY�8;:0=#FGA.Zj8;:0Z6@.TN<�A.H�=JFG=YeUI8;B0<�Q(D�ANH�K.<X@C=!<�:aFGArTN8;A.VjB08;=#<�=6[cgk8;:0=#FGA.Zj8mTN8;B0:0D>8;:0Z6@.TN<�A.H
B08;ANFGA.O6D�UGO6<>A.@.TN<�:0D�@.=JTNFGB0:�D>=#@.M;=#H�FGH�@.H�FID�A.= b dXK.FGB0KNZ6:0<�8;H�UIVFGA.B0:0<�8;=#<>H�KC<XA.@.TNM;<�:aD�E.=#H�8;H�<�TN<�A.H�=9:0<�?;@.FG:�<�Q(H�DXY�<�:0E�D�:0Ti8l=#FITNFGUI8;:
D�Ye<�:�8PH�FGD�ANdXFGH�Kr8PArD�YeQ�<�E,[
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]><�E_FGA.<�Q(=#<�?;@C<�A.B0<�=JÁ�TN8;B0:�D�= b D�Y�Q�<�E�= b Q�@.Y�= b 8;A.Q(<�B0K.D�= Å 8;:0<>B0D�=#H�UGVjFIAH�<�:0TN=JD�E.8;=#=#<�TNM;UG<�:S<�E�E_FGB0FG<�A.B0VÙ[ h =JH�K.<>A.@.TNM;<�:aD�E.=#H�8;H�<�Tr<�ACH�=9FGAr8Q�<�E�FGA.<�Q(=#<�?;@.<�A.B0<>FIA.B0:0<�8;=#<�= b H�K.<>=#Y�<�<�Q(D�E.H�K.<>8;=#=#<�TNM;UG<�:Q�<�B0:0<�8;=#<�=6[^`LK.FG=JQ�<�B0:0<�8;=#<XFGAr=#Ye<�<�QRFG=JQ�FG:0<�B�H�UGVW:0<�UG8;H�<�QRH�D>H�KC<
A.@CTrMP<�:SD�E.=#H�8;H�<�TN<�A.H�=J<�s6Y�8;ACQ�<�QR8PA.QRH�K.<>A.@.TNM;<�:aD�E.H�FITN<�=98
Q�<�E�FGA.<�Q(=#<�?;@.<�A.B0<>FI=9B08;UGUI<�Qu[

ë FITNFGH�FGA.ZjH�K.<XAC@.TNM;<�:SD�E.=#H�8;H�<�TN<�A.H�=JFGAN8lQ�<�E_FGA.<�Q(=#<�?;@.<�ACB�<FGTNY�:0D�O6<�=JH�K.<XYe<�:�E�D�:0TN8;A.B0<XD�E.H�K.<>8;=#=#<�TNM;UI<�:0[ o AN=#D�TN<>B�8P=#<�= b 8;AD�Y�Q�<�ECB�8PArYe<�:�E�D�:0TiH�K.<>=#8;TN<XD�Y�<�:08;H�FGD�AN8;=J8lTN8;B0:0DX8;ACQR@.=#<>E�<�dX<�:
=#H�8;H�<�TN<�A.H�=JFGArH�K.<>Y�:0D�B�<�=#=6[
`LK.<XE�D�UIUGD�d>FIACZW<�s68;TNY�UG<XFGUGUI@C=!H�:08;H�<�=JH�K.8PHk8;AND�Y�Q�<�E.B08;AN8;B0B0<�Y�HkTN8;A.V
Q�FGE�E_<�:0<�A.HLÆ
FIACQ�=JD�EC8;:0Z6@.TN<�A.H�=JE�:0D�TiH�K.<>D�Y�Q�<�E.B08;UGU�f

MANYCALL OPDEF
A.REG1 A.REG2!A.REG3

; Opdef prototype statement.
S1 A.REG2
S2 A.REG3
S3 S1!S2
A.REG1 S3 ; OR of registers S1 and S2.

MANYCALL ENDM ; End of opdef definition.



�
�~�q�¦���������a�!� �u�t�6�������#�0�k�����e�q��� ���%�
�~�#�u¡C¢�¡X£t����¤¥���¦�%§%�������~����¨~�%©X�6�����t� xzy!{
|æ};y!�X��y!���;y!};�,y!�ç�
���

���������
	��
	������������������ � . ����
��� �! #"%$ � �

`LK.<>E_D�UGUGD�dXFGA.Zj<�s68;TNY�UI<>FGUIUG@.=#H�:08;H�<�=JH�K.<>B08;UIUG=98;A.Q(<�s6Y�8;A.=#FGD�A.=9D�E.H�K.<
Ye:�<�O6FGD�@.=J<�s68;TNY�UG<�f

A1 A2!A3 ; First call to opdef MANYCALL.
S1 A.2
S2 A.3
S3 S1!S2
A.1 S3 ; OR of registers S1 and S2.
A.1 A.2!A.3 ; Second call to opdef MANYCALL.
S1 A.2
S2 A.3
S3 S1!S2
A.1 S3 ; OR of registers S1 and S2.

ONE = 1 ; Define symbols.
TWO = 2
THREE = 3

A.ONE A.TWO!A.THREE ; Third call to opdef MANYCALL.
S1 A.2
S2 A.3
S3 S1!S2
A.ONE S3 ; OR of registers S1 and S2.
A1 A.2!A.THREE ; Fourth call to opdef MANYCALL.
S1 A.2
S2 A.3
S3 S1!S2
A.1 s3 ; OR of registers S1 and S2.

o ANH�K.<>E_FG:0=#Hk8;A.Q(=#<�B0D�A.Q(B08;UIUG=9H�D>D�Y�Q�<�E  MANYCALL b H�K.<X8P:�Zt@.TN<�A.H�=Ye8;=#=#<�QRH�D
REG1b REG2b 8;A.Q REG3 8;:0< 1b 2b 8PA.Q 3b :�<�=#Ye<�B�H�FGO6<�UGVÙ[ o AH�K.<>H�K.FI:0Q(B08;UIU
H�D>D�Y�Q�<�E

 MANYCALLb H�K.<>8;:0Z6@.TN<�A.H�=JYe8;=#=#<�QRH�D
REG1b REG2b 8;A.Q REG3 8;:0< ONEb TWOb 8;A.Q THREEb :0<�=#Y�<�B0H�FGO6<�UGVÙ[`LK.<>E_D�@.:0H�KNB08;UIU%H�D>D�Y�Q�<�E

 MANYCALL
Q�<�TND�A.=#H�:08;H�<�=JH�K.8;HkH�K.<>E_D�:0T

D�ECH�KC<X8;:0Z6@CTr<�ACH�=9B08;ANO68;:0VjdXFGH�K.FIAND�A.<>B08;UGU
H�DX8PArD�YeQ�<�E.FGE.H�K.<�V
H�8;Æ%<X8lO68;UGFIQ(E�D�:�T\[c`kK.<>8;:0Z6@.TN<�A.H�=JY�8P=!=#<�Q(H�D

REG1b REG2b 8;A.Q
REG3

FGANH�KC<XE�D�@.:0H�KNB08;UIU%8;:0<
1b 2b 8PA.Q THREEb :0<�=!Ye<�B�H�FGO6<�UGVÙ[
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`LK.<XE�D�UIUGD�d>FIACZW<�s68;TNY�UG<XFGUGUI@C=#H�:08;H�<�=JKCD�d H�DX@.=#<>8;ArD�YeQ�<�E.H�DXUGFITNFGH
H�K.<>A.@.TNM;<�:aD�E.=#H�8;H�<�Tr<�ACH�=9:0<�?;@.FG:0<�Q(FIAN8lQ�<�E�FIAC<�QR=#<�?;@C<�A.B0<�f

MACRO
$IF REG1,COND,REG2 ; Macro prototype statement.
.
.
.

$IF ENDM ; End of macro definition.
.
.
.
$IF S6,EQ,S.3 ; Macro call.
.
.
.
$ELSE
.
.
.
$ENDIF

gL8;:0=!FGA.ZjH�K.<XY�8;:08;TN<�H�<�:0=JÁ
S6,EQ,S3Å Y�8;=#=#<�Q(H�DXH�K.<>Q�<�E�FIACFIH�FGD�A:0<�?;@.FG:0<�=JTN8;A.VjTNFGB�:0D>=#@.M;=#H�FIH�@.H�FGD�A.=9dXFGH�K.FIANH�K.<>Q�<�E�FIA.FGH�FGD�ArM;D�QeVÙ[

`LK.<�=#<XTNFGB0:�D�=9FGA.B0:�<�8P=!<>H�K.<>A.@.TNM;<�:SD�EC=#H�8PH�<�TN<�A.H�=9dXFGH�K.FGArH�K.<
Q�<�E�FGA.FIH�FGD�ArMPD�Q�VÙ[
`LK.<X=#8;TN<>E_@CA.B0H�FGD�ANFG=JY�<�:0E�D�:0Tr<�Q(FGANH�KC<XE�D�UIUGD�d>FIACZW<�s68;TNY�UG< b M;@CHk8;AD�Y�Q�<�ECFI=9=#Y�<�B0FIE�FG<�QRFGA.=#H�<�8;Q(D�E.8lTN8;B0:�D�[ o ANH�K.FI=9FGA.=#H�8;A.B0< b =#Y�<�B0FIE�V6FGA.Z8;AND�Y�Q�<�EC:�8PH�KC<�:SH�K.8;AN8lTN8;B0:�D>:0<�Q�@.B0<�=JH�K.<>A.@.TNM;<�:aD�E.=#H�8;H�<�TN<�A.H�=
:0<�?;@.FG:0<�Q(E_D�:aH�K.<>E_@CA.B0H�FID�A�[
ía<�B�8P@.=#<X8;AND�Y�Q�<�ECFI=9B08;UIUG<�Q(M;VjFIH�=9E_D�:0T b FGHkFG=JTND�:0<XE�UG<�s6FIM;UG<>H�KC8;AN8TN8;B0:0DXFGAr8PB�B0<�Y�H�FGA.Zj8;:0Z6@.TN<�A.H�=6[^`kKC<XD�Y�Q�<�E.<�s6Ye<�B�H�=9H�D>M;<XY�8P=#=!<�Q
H�d>D w :0<�Z6FI=#H�<�:0=J8;ACQRH�K.< EQ TNA.<�TND�A.FGB�[��kD�@NB08;AN=#Y�<�B0FGE_VjH�K.<8;:0Z6@.TN<�A.H�=9E_D�:aH�K.<X:0<�Z6FG=#H�<�:0=JFGAN8mAC@.TNM;<�:SD�ECdX8;V6=98;A.Q(=#H�FIUGU
M;<
:0<�B0D�Z6A.FGÇ�<�QR8;= w :0<�Z6FG=#H�<�:S8;:0Z6@.TN<�A.H�=JMPVWH�K.<XD�YeQ�<�E,[

opdef
example $if s.reg1,eq,s.reg2; Opdef definition statement.
_* Register1: reg1
_* Register2: reg2
example endm ; End of opdef definition.

list mac ; Listing expansion.
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`LK.<>E_D�UGUGD�dXFGA.Zj8;:0<XH�K.<>B08;UGUI=98;A.Q(<�s6Y�8;AC=#FID�A.=9D�E.H�K.<>Y�:0<�B0<�Q�FIACZ
<�s68PTrYeUI<�f

$if s6,eq,s.3
* Register1: 6
* Register2: 3

o EC8;AND�Y�Q�<�E.D�B0B0@.:0=Jd>FIH�K.FGANH�K.<XZtUID�M;8;U%Q�<�E_FGA.FGH�FID�AC=JY�8;:0HLD�E.8lY�:�D�Zt:�8PT=#<�Z6TN<�A.H b FGHkFG=JQe<�E_FGA.<�Q(8;=JZtUID�M;8;U�[ g YeQ�<�E.Q�<�E�FIACFIH�FGD�A.=J8;:0<>UID�B08;U%FIEH�K.<�VjD�B0B0@.:Sd>FGH�KCFIAN8lY�:0D�Z6:08;TiTND�Q�@.UG<XÁ�8;A
IDENTb END =!<�?P@.<�A.B0< Å [

h Z6UGD�M;8;U%Q�<�E_FGA.FGH�FID�ANB08;ANM;<>:�<�Qe<�E_FGA.<�Q(UID�B08;UGUGV b M;@.HkH�K.<>Z6UGD�M;8;UQe<�E_FGA.FGH�FGD�ANFG=J:0<�<�A.8;M;UG<�Q(8;A.Q(H�KC<XUGD�B08;U
Q�<�E�FIACFIH�FGD�ANFI=9Q�FI=#B08;:0Q�<�Q(8;HkH�K.<
<�ACQRD�E.H�K.<>Y�:0D�Z6:08;TiTND�Q�@.UG<�[��kD�@NB08;AN:�<�E�<�:0<�A.B0<>8lZ6UID�MP8;U
Q�<�E�FGA.FIH�FGD�A
8PA.V6dXKC<�:�<>d>FIH�K.FGAN8;AN8;=#=#<�TNM;UG<�:SY�:0D�Z6:08;Tî8;E_H�<�:aFIHLK.8;=9M;<�<�A
Qe<�E_FGA.<�Qu[
�LD�@NB�8PAr=#Y�<�B0FGE�VWH�K.<

OPDEF
Y�=#<�@.Q�D>FIAC=#H�:0@.B0H�FGD�AN8;A.V6d>K.<�:0<Xd>FGH�KCFIAN8

Ye:�D�Z6:08;Tî=#<�Z6TN<�A.H#[ o E.H�K.< OPDEF Y�=#<�@.Q�D>FGA.=#H�:�@CB�H�FGD�ANFG=JE�D�@.A.Qd>FGH�KCFIAN8lQ�<�E�FIACFIH�FGD�A b FGHkFG=JQe<�E_FGA.<�Qu[ o E.H�K.< OPDEF Y�=#<�@.Q�D>FGA.=#H�:�@CB�H�FGD�AFG=9E_D�@.ACQRd>FGH�KCFIAN8l=#Æ
FGY�Y�FGA.Zj=#<�?;@.<�A.B0< b FGHkFG=J=#Æ%FIY�Ye<�QR8;ACQRFG=9A.D�H:0<�B0D�Z6A.FGÇ�<�Q(8;=J8lY�=#<�@.Q�D>FGA.=#H�:0@CB�H�FGD�A�[

o ANH�K.<XE�D�UGUID�d>FGA.ZW<�st8;TrYeUI< b H�K.<>D�Y�<�:08;A.Q(8;A.Q(B0D�TNTr<�ACHkE�FI<�UGQ�=JD�ECH�KC<<�s6Ye8;A.Q�<�Q(UIFGA.<>8;:0<X=#KCFIE�H�<�QRH�d>DXY�D�=#FGH�FID�AC=JH�DXH�K.<>UI<�E�HkÁ�Q�FGE_E�<�:0<�A.B0<
MP<�H�d><�<�A

reg
8;A.Q

1 Å f

example opdef
s.reg @exp ; Prototype statement.
a.reg @exp ; New machine instruction.

example endm ; End of opdef definition.
list mac ; Listing expansion.

`LK.<>E_D�UGUGD�dXFGA.Zj8;:0<XH�K.<>B08;UGUI=98;A.Q(<�s6Y�8;AC=#FID�A.=9D�E.H�K.<>Y�:0<�B0<�Q�FIACZ
<�s68PTrYeUI<�f

s1 2 ; Opdef call.
a.1 2 ; New machine instruction.
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`LK.<
OPDEF

Y�=#<�@.Q�D>FIAC=!H�:0@.B0H�FGD�ArFG=JH�K.<>E�FI:0=#Hk=#H�8;H�<�TN<�A.HkD�EC8;AND�Y�Q�<�E
Q�<�E�FGA.FIH�FGD�A�[ h UGH�K.D�@.Z6KN8;AND�Y�Q�<�E.FG=9B�D�AC=#H�:0@.B0H�<�Q(TN@.B0KrUGFGÆ
<>8mTN8;B0:0D b8;AND�Y�Q�<�ECFI=9Q�<�E�FIA.<�Q(M;Vj8;AND�Y�Q�<�EC=#H�8;H�<�TN<�A.H b A.D�HLM;Vj8lE_@.ACB�H�FGD�A.8;UA.8PTr<�[
g Y�Q�<�E.=#V6ACH�8;sjFG=9@.A.FG?;@.<�UGVWQe<�E_FGA.<�Q(D�ANH�K.<X:0<�=#@.UGHLE_FG<�UIQ(8;UGD�A.< b FIAd>K.FGB�KNB08;=#< b H�K.<>D�Y�<�:08;A.Q(E�FI<�UGQ(FI=9A.D�HL=!Ye<�B�FGE�FI<�Q(D�:aD�ArH�K.<>:0<�=#@.UGHk8;A.QD�Y�<�:08;A.Q(E�FI<�UGQ�=6[c`kK.<

OPDEF
Y�:0D�H�D�H�V6Y�<XY�<�:0TNFIH�=J@.Y(H�D>H�KC:�<�<

=#@.M;E�FG<�UIQe=Jd>FIH�K.FGANH�K.<X:0<�=#@.UGHk8PA.QRD�Ye<�:�8PA.Q(E_FG<�UGQ�=6[ h HkUG<�8;=#HkD�AC<XE�FI<�UGQTN@.=#HkMP<XY�:0<�=#<�A.HLdXFGH�K.FGArH�K.<>:0<�=#@.UIHLE_FG<�UGQu[��WD>E_FG<�UGQ�=J8P:�<>:0<�?;@.FG:0<�QRFGA
H�K.<>D�Y�<�:08;A.Q(E_FG<�UIQ¦[
`LK.<X=#V6ACH�8PsWE�D�:a<�8;B0KrD�ECH�K.<>=!@CM;E_FG<�UGQ�=9dXFGH�K.FIANH�K.<>:0<�=#@.UGHk8;ACQ
D�Y�<�:08;A.Q(E�FI<�UGQ�=JD�E.H�K.<>D�Y�Q�<�E.Y�:0D�H�D�H�VtY�<X=#H�8;H�<�TN<�A.HkFG=JFIQe<�A.H�FIB08;U�[��jD
=#Y�<�B0FG8;U
=#V6A.H�8;sjE�D�:�TN=9<�s6FG=#HkE�D�:S8;A.VjD�E.H�K.<>=#@.M;E�FG<�UIQ�=6[c`LK.<X:0@CUI<�=
H�K.8;HL8;Y�Y�UGVWE�D�:SH�K.<>E_FG:0=#Hk=#@.M;E�FG<�UIQ(FGArH�K.<>:0<�=#@.UIHLE_FG<�UGQR8;YeY�UIVjH�DXH�K.<
:0<�TN8;FGA.Q�<�:SD�ECH�KC<X=#@.M;E�FG<�UIQe=Jd>FIH�K.FGANH�K.<X:0<�=#@.UGHkE�FG<�UIQ(8;A.Q(H�D>8;UIU
=#@.M;E�FG<�UIQe=Jd>FIH�K.FGANH�K.<>D�Y�<�:�8PA.Q(E_FG<�UGQu[
`LK.<XE�D�:0TN8;HkD�E.H�K.<>D�Y�Q�<�ECQ�<�E_FGA.FGH�FID�ANFG=J8;=9E�D�UIUGD�d>=�f

-C³8$N'
     OPDEF6Iº�¶�7;9
      

/.'*)�1FE�-.µ0'01
     

/.'*),1FE�-.¶�·
       LOCAL       

6I-.³8$N'?9@6 b 6G-.³8$N'?9@9
         .

         .

         .-C³8$N'
     ENDM

`LK.<XO68P:�FG8;M;UG<�=9FIANH�K.<>D�Y�Q�<�E.Q�<�E�FIACFIH�FGD�AN8;:0<XQ�<�=#B0:0FGM;<�QR8P=JE�D�UIUGD�d>=6f

•
-C³8$N'
-C³8$N'9FIQe<�A.H�FIE�FI<�=9H�K.<>D�Y�Q�<�E.Q�<�E�FGA.FGH�FGD�AN8;A.Q(K.8P=JA.D>8;=#=#D�B0FG8;H�FGD�A
d>FGH�KNE�@.A.B0H�FGD�A.8;UG=JH�K.8;HL8;Y�Y�<�8;:aFGArH�K.<>:0<�=#@.UGHkE�FI<�UGQ(D�E.FGA.=#H�:0@.B0H�FGD�A.=6[
-C³8$N'9Tr@C=#HkTN8;H�B0KrH�K.<>A.8;TN<>FIANH�K.<>UID�B08;H�FGD�ArE�FG<�UIQ(D�E.H�K.<

ENDMYe=!<�@CQ�D>FIA.=#H�:0@.B0H�FID�A b d>K.FIB0KN<�A.Qe=JH�K.<>Q�<�E�FIACFIH�FGD�A�[

•
º�¶�7
º�¶�79=#Ye<�B�FGE�FI<�=98;ArD�YeH�FGD�A.8;U
UGD�B08;H�FGD�ArE�FI<�UGQ(Y�8;:08;TN<�H�<�:�[Jº�¶�79TN@.=#H
TN<�<�HLH�KC<X:0<�?;@.FG:0<�TN<�A.H�=JE�D�:SA.8PTr<�=98;=9Q�<�=#B�:0FGM;<�Q(FIAN=#@.MP=!<�B0H�FGD�A
¾ [ ½;b Y�8;Z6<>Â2�5[

l üìáLð0ñJákð0ñ#â�ä�â�ã�â�ò�ä
��Þ���Þ_ß
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•
/.'*),1FE�-.µ0'01
/.'*),1FE�-.µ0'01^=#Y�<�B0FIE�FG<�=JH�K.<>Q�<�E�FIA.FGH�FID�AN=#V6A.H�8;sjE�D�:SH�K.<>:0<�=!@CUIHLE_FG<�UGQu[ o HB08;ANM;<XD�AC< b H�dXD b D�:aH�K.:0<�<X=#@.M;E�FG<�UIQe=J=#Y�<�B0FGE_V6FGA.Zj8lO68;UGFIQ(:0<�=#@.UGHE_FG<�UGQR=#V6A.H�8;sC[^`LK.<X:0<�=#@.UGHkE�FI<�UGQ(TN@.=#HkM;<>8m=#V6TNM;D�UGFGB�[
m¸8;UGFIQ(:0<�=#@.UGHk=#@.MPE_FG<�UGQ�=JE�D�:SD�YeQ�<�E_=9B08;ANM;<>D�A.<>D�E.H�K.<>E_D�UGUGD�dXFGA.Z.f
¼ o A.FGH�FG8;U
:0<�Z6FI=#H�<�:
¼ c´A.<�TND�A.FGB
¼ o A.FGH�FG8;U
<�s6Y�:0<�=#=#FGD�A
`�DX=#Y�<�B0FGE_Vj8;ArFGA.FGH�FI8;U
:0<�Z6FG=#H�<�:SD�ArH�K.<>D�Y�Q�<�E.Y�:0D�H�D�H�V6Y�<X=#H�8;H�<�TN<�A.H b@.=#<>D�A.<>D�E.H�K.<>E_D�UGUGD�dXFGA.ZjE�D�@.:S=#V6ACH�8PsWE�D�:0TN=JE�D�:¸+_-.+@7 +_³eº<H�µ0'TKC+_1:7 '0µ�1;f

6 ·uµ0'*),+nOo9�6Iµ0'FK.+�1�7 '0µ:p�·uµ0'*),+nOq9eµ0'FK.+�1:7 '0µ;6Iµ0'FK.+_1:7 '0µ�H�10'*·u³�µ0³87 ¶�µ/6Iµ0'FK.+_1:7 '0µ:H_'0-./C+_-3K�9@9
6 ·uµ0'*),+nOo9�6Iµ0'FK.+�1�7 '0µ:H ·¦µ�'*)�+�Oo9eµ0'FK.+�1�7 '0µ;6Iµ0'TK.+�1:7 '�µ:H�'FO�·uµ0'01�10+�¶�-�H�10'�·¦³�µ0³87 ¶�µ 6
µ0'FK.+�1:7 '0µ:H�'�-C/.+�-3KW9@9
6 ·uµ0'*),+nOo9�6Iµ0'FK.+�1�7 '0µ:H ·¦µ�'*)�+�Oo9eµ0'FK.+�1�7 '0µ;6Iµ0'TK.+�1:7 '�µ:H�'FO�·uµ0'01�10+�¶�-�H�10'�·¦³�µ0³87 ¶�µ 6
'FO�·uµ0'01010+_¶�-RH_'0-./.+�-3K�9@9
6 ·uµ0'*),+nOo9�6Iµ0'FK.+�1�7 '0µ:H ·¦µ�'*)�+�Oo9eµ0'FK.+�1�7 '0µ;6I1*·u'07�+�³�º@H_µ0'FK.+�1:7 '0µ:H�1�'*·u³eµ�³B7 ¶�µ!6Iµ0'FK.+�1�7 '0µ:H_'0-C/.+_-[KW9@9

`kK.<><�UG<�Tr<�ACH�=9D�E.8;ANFGA.FGH�FG8;U
:0<�Z6FG=#H�<�:SQ�<�E�FGA.FIH�FGD�AN8;:0<X8;=9E�D�UIUGD�dX=6f

¼ ·uµ0'*),+nO
·uµ0'*)�+�OrFG=JD�Y�H�FGD�A.8;U
8PA.Q(B�8PArMP<X<�FGH�K.<�:S8l:0FGZ6K.HkYe8;:0<�A.H�K.<�=#FI=9Á�Á Å D�:8l:0FIZtK.HkM;:08;B0Æ
<�HLÁ@6 Å [
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¼ µ0'TK.+�1:7 '�µ:H ·uµ0'*),+nO
µ0'FK.+_1:7 '0µ�H ·uµ0'*)�+�OrFI=9D�Y�H�FID�AC8;U
8;A.Q(B08;=#<���=#<�A.=#FIH�FGO6<�[cèéK.<�AN8
µ0'FK.+_1:7 '0µ�H ·uµ0'*)�+�OrFI=9=#Y�<�B0FIE�FI<�Q(D�AN8;AND�Y�Q�<�E.B08;UGU b FIHkFG=9:�<�B0D�Z6ACFIÇ�<�QM;VjH�KC<XD�Y�Q�<�E.Qe<�E_FGA.FGH�FID�ANdXFGH�K.D�@.HL:�<�Zt8;:0QRH�DXH�K.<>B08;=#<
Á�@.Y�Y�<�:0B08;=#<XD�:aUGD�dX<�:0B08;=#< Å FGANdXK.FGB0KNFIHLdX8P=J<�A.H�<�:0<�Qu[ o HkB08;ANM;<=#Y�<�B0FIE�FG<�Q(8;=J8;ACVWD�ECH�KC<XE�D�UGUID�d>FIACZWB0K.8P:�8PB�H�<�:0=6f

< > #< #> # #F #f #H

#h #I #i #P #p #Q #q #R

#r #Z #z + +F +f +H +h

+I +i +P +p +Q +q +R +r

+Z +z – –F –f –H –h –I

–i –P –p” –Q –q –R –r –Z

–z * *F *f *H *h *I *i

*P *p *Q *q *R *r *Z *z

/ /F /f /H /h /I /i /P

/p /Q /q /R /r /Z /z F

f H h I i P p Q

q R r Z z

¼ µ0'TK.+�1:7 '�µ
µ0'FK.+_1:7 '0µ9FI=9:�<�?P@.FI:0<�Qu[ o HkB08;ANM;<X8PA.VW=#FGTNY�UI<>D�:SB0D�TNY�UG<�s:0<�Z6FI=#H�<�:0[ w FGTNY�UG<X:0<�Z6FG=#H�<�:�=98;:0<X8PA.VWD�ECH�KC<XE�D�UIUGD�d>FIA.ZCf

  CA b CEb CIb CLb MCb RTb SBb SMb VLb VM D�: XA
`kK.<>B0D�TrYeUI<�sj:0<�Z6FI=#H�<�:0=J8;:0<>Q�<�=#FIZ6AC8;H�<�QRFGArH�K.<>D�Y�Q�<�E.Q�<�E�FIACFIH�FGD�A
FGArH�K.<>E�D�:�T\fJµ0'FK.+_1:7 '0µ:k�/.'010+�K.-.³B7 ¶�µ A µ0'FK.+_1:7 '0µ:k�·u³�µ0³8$N':7 '0µ![c`kKC<µ0'FK.+_1:7 '0µ�k�/C'01�+nK.-.³87 ¶�µ9E�D�:SB0D�TNY�UG<�sW:0<�Z6FG=#H�<�:0=9B08;ANM;<X8;ACVWD�E.H�K.<
E�D�UIUGD�dXFGA.Z.f

  A b Bb SBb SMb SRb STb Sb T D�: V
`kK.<^µ0'FK.+_1:7 '0µ:H ·u³eµ�³B$r':7 '0µJFI=982Ãr�.H�Ds
2��B0K.8;:08;B0H�<�:SFGQ�<�A.H�FGE_FG<�:
B0D�TNY�D�=#<�QRD�E.FGQ�<�A.H�FGE_FG<�:SB0K.8;:08;B0H�<�:0=�[
èéK.<�ANV6D�@N=#Y�<�B0FIE�Vj8W10+<$j·uº�'zµ0'FK.+�1:7 '0µ^D�:S8W70¶�$j·uº_'FORµ0'FK.+_1:7 '0µ
TNA.<�TND�A.FGBSD�AN8;ArD�YeQ�<�E.B08;UGU b FGHkFG=J:0<�B0D�Z6A.FGÇ�<�QRMPVWH�K.<>D�Y�Q�<�EQ�<�E�FIACFIH�FGD�Ard>FGH�KCD�@.Hk:0<�Z68;:0Q(H�D>H�K.<XB08;=#<>Á�@.Y�Y�<�:0B08;=#< b UGD�dX<�:0B08;=#< bD�:STNFGs6<�QRB08;=#< Å FIANd>K.FIB0KNFGHkd>8;=J<�ACH�<�:0<�Qu[
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¼ µ0'FK.+_1:7 '0µ:H_10'*·u³�µ0³87 ¶�µ
µ0'FK.+�1�7 '0µ:H_10'*·u³�µ0³87 ¶�µJFG=JD�Y�H�FGD�A.8;U%8;A.Q(B08;=#<��_=#<�A.=#FGH�FIO6<�[ o HLB�8PArMP<D�A.<>D�ECH�KC<XE�D�UGUID�d>FGA.Z Á�dXK.<�AN8l:0<�Z6FI=#H�<�:a=!<�Ye8;:08;H�D�:SFG=J=#Y�<�B0FGE_FG<�Q
D�AN8;AND�Y�Q�<�E.B08;UGU b FIHLFI=9:0<�B�D�Z6ACFIÇ�<�Q(M;VjH�KC<XD�Y�Q�<�ECQ�<�E_FGA.FGH�FID�Ad>FIH�K.D�@CHk:0<�Z68;:0QRH�D>H�KC<XB08;=#< Å f

+F +f +H +h +I +i +P +p

+Q +q +R +r +Z +z

–F –f –H –h –I –i –P –p

–Q –q –R –r –Z –z

*F *f *H *h *I *i *P *p

*Q *q *R *r *Z *z

/F /f /H /h /I /i /P /p

/Q /q /R /r /Z /z

¼ µ0'FK.+_1:7 '0µ:H_'FO�·uµ0'01010+_¶�-�H�10'*·u³�µ0³87 ¶�µ
`LK.<XD�Y�H�FGD�A.8;UPµ0'FK.+�1�7 '0µ:H�'TO�·uµ0'01010+_¶�-RH_10'*·u³�µ0³87 ¶�µJB08;ANM;<>Q�<�=#FIZ6AC8;H�<�Q
M;Vj8;ACVWD�ECH�K.<XE�D�UGUID�d>FGA.Z.f

  )b ]b &b !b \b #<b #>b < b > b + b – b * D�: /
¼ 1*·u'070+_³�º@H�µ�'FK.+�1:7 '�µ:H�10'*·u³�µ0³87 ¶�µ
`LK.<XD�Y�H�FGD�A.8;UP1*·u'070+�³�º<H�µ0'FK.+_1:7 '0µ:H_10'*·u³�µ0³87 ¶�µJFG=J=#Y�<�B0FGE_FG<�Q(8;=

#
[

¼ µ0'FK.+_1:7 '0µ:H_'0-./.+�-3K
`LK.<XD�Y�H�FGD�A.8;UPµ0'FK.+�1�7 '0µ:H�'�-C/.+_-[K�FG=J=#Y�<�B0FGE_FG<�Q(@.=#FGA.ZjD�A.<>D�E.H�K.<
E�D�UIUGD�d>FIACZWH�K.:0<�<>=#V6A.H�8;sWE�D�:0TN=6f

µ0'FK.+_1:7 '0µut%6eµ0'FK.+�1�7 '0µ:H_10'*·u³�µ0³87 ¶�µ!6
µ0'TK.+�1:7 '�µ:v 6e1�4#)�),+nO�9@9<9
µ0'FK.+_1:7 '0µ 6eµ0'FK.+_1:7 '0µ:H_'FO�·uµ0'01010+_¶�-�H�10'*·u³�µ0³87 ¶�µ!6eµ0'FK.+�1:7 '0µ:H�¶�µ�H�'FO�·uµ0'0101�+�¶�-w6e1�4#)�),+nO�9@9<9
µ0'FK.+_1:7 '0µut%6e1*·u'070+�³�º<H�µ0'FK.+_1:7 '0µ:H_10'*·u³�µ0³87 ¶�µ!6Iµ0'TK.+�1:7 '0µ�v 6e1�4#)�),+nO�9@9<9

`LK.<9µ0'FK.+�1:7 '0µ(x[y�µ0'FK.+�1:7 '0µ:H�10'�·¦³�µ�³B7 ¶�µ b µ0'FK.+_1:7 '0µ v b 1�4#)�)�+�O b µ0'FK.+�1:7 '0µ b8;ACQjµ0'FK.+�1:7 '0µ:H�'TO�·¦µ�'01010+�¶�-�H_10'*·u³�µ0³87 ¶�µJ<�UG<�Tr<�ACH�=98;:0<XQ�<�=#B0:0FIMP<�Q
Y�:0<�O6FGD�@.=#UGVW@.ACQ�<�:n+�-.+@7 +�³�º@H_µ0'FK.+�1:7 '0µ A
`LK.<XD�Y�H�FGD�A.8;UPµ0'FK.+�1�7 '0µ:H�¶�µ�H�'FO�·uµ0'01�10+�¶�- B08;ANM;<>8l:0<�Z6FI=#H�<�:aD�:S8;A
<�s6Y�:0<�=#=#FGD�A�[ o Eeµ0'FK.+_1:7 '0µ9FI=9A.D�Hk=#Y�<�B0FGE_FG<�Q b 'FO�·uµ0'01010+_¶�-�FG=:0<�?;@.FG:0<�Qu[ o Ee'FO�·uµ0'01�10+�¶�- FG=9A.D�Hk=#Y�<�B0FGE_FG<�Q b µ0'FK.+�1�7 '0µ9FG=J:0<�?;@.FG:0<�Qu[
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'FO�·uµ0'01�10+�¶�- KC8;=JM;<�<�AN:0<�Q�<�E�FIAC<�QRE�D�:SH�K.<>D�Y�Q�<�E.Y�:0D�H�D�H�V6Y�<
=#H�8;H�<�Tr<�ACH b 8;=S'FO�·uµ0'�1010+�¶�-�H ·u³�µ0³8$N'�7 '0µ#[a'FO�·uµ0'01010+_¶�-RH ·u³�µ0³8$N':7 '0µJFI=8;ANFIQe<�A.H�FIE�FG<�:SH�K.8;HkTN@.=#HLM;<�Z6FGArd>FGH�KNH�K.<>8;Hk=#V6TNM;D�U
Á

@ Å [c`LK.< @B08;ANM;<XE�D�UGUID�d><�Q(M;V ¿ H�Dz�mFGQ�<�A.H�FGE_FG<�:SB0K.8P:�8PB�H�<�:0=6[
1*·u'070+_³�º@H�µ�'FK.+�1:7 '�µ:H�10'�·¦³�µ0³87 ¶�µ9FI=9=#Y�<�B0FIE�FI<�Q(8;=

#
[

¼ 'FO�·uµ�'01010+�¶�-�H_'0-C/.+_-[K
'FO�·uµ0'01�10+�¶�-�H�'0-./.+�-3K�FG=9=!Ye<�B�FGE�FI<�Q(8;=9E_D�UGUGD�dX=6f

'TO�·¦µ�'01010+�¶�-{6
'TO�·¦µ�'01010+�¶�-�k�10'�·¦³�µ0³87 ¶�µ 6
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8;=J=#Y�<�B0FGE�FI<�Q(FGArH�K.<>D�Y�Q�<�E.Qe<�E_FGA.FGH�FID�A�[

• h AN<�s6Y�:0<�=#=#FGD�ArTN@.=#HL8;Y�Y�<�8;:adXKC<�A.<�O6<�:S8PAr<�stY�:0<�=!=#FGD�ANFGArH�K.<E_D�:0T
@
'FO�·´FG=JFGA.Q�FGB08;H�<�QRFGArH�K.<>Y�:0D�H�D�H�V6Y�<>=#H�8;H�<�Tr<�ACH![c`kK.<>8;B0H�@C8;U

8;:0Z6@.TN<�A.Hk=#H�:0FGA.ZjFI=9=#@.M;=#H�FIH�@.H�<�Q(FGArH�K.<>Q�<�E�FIACFIH�FGD�AN=#<�?;@.<�A.B0<
dXK.<�:0<�O6<�:aH�KC<XB0D�:0:�<�=#YeD�A.Q�FGA.ZWE�D�:0Tr8PU
Y�8;:08;TN<�H�<�:

@
'FO�· D�B0B0@.:0=6[
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•
`LK.<>8;B0H�@C8;U
8;:0Z6@.TN<�A.HL=#H�:0FGA.ZjB0D�A.=#FI=#H�FGA.ZjD�E.8W70¶�$W·¦º_'FO8H�µ�'FK.+�1:7 '�µ
TNA.<�TND�A.FGBSE�D�UGUID�d><�Q(M;VW8lY�<�:0FID�Q(Á

. Å E_D�UGUGD�dX<�Q(M;Vj8µ0'FK.+�1:7 '0µ:H ·u³�µ0³8$N':7 '0µ![ h µ0'FK.+�1�7 '0µ:H_/C'�10+nK.-.³87 ¶�µ9E�D�UGUID�d><�QRMPVW8
µ0'FK.+�1:7 '0µ:H ·u³�µ0³8$N':7 '0µJTN@.=#Hk8;Y�Y�<�8P:SdXKC<�:�<�Ot<�:SH�K.<
µ0'FK.+�1:7 '0µ:H�/.'010+�K.-.³B7 ¶�µ

A.
µ0'FK.+_1:7 '0µ:H ·u³eµ�³B$r':7 '0µ b B.µ0'TK.+�1:7 '�µ:H ·u³�µ0³8$N':7 '�µ b

SB.
µ0'TK.+�1:7 '�µ:H ·u³�µ0³8$N':7 '�µ b S.µ0'FK.+�1:7 '0µ:H ·u³�µ0³8$N':7 '0µ b

T.
µ0'FK.+_1:7 '0µ:H ·u³�µ0³8$N':7 '0µ b ST.µ0'FK.+�1:7 '0µ:H ·u³�µ0³8$N':7 '0µ�=

SM.
µ0'TK.+�1:7 '�µ:H ·u³�µ0³8$N':7 '�µ b D�: V.µ0'TKC+_1:7 '0µ�H ·u³�µ0³8$N':7 '�µ b :0<�=#Y�<�B0H�FIO6<�UGV b8PY�Y�<�8;:0<�QRFGArH�K.<XY�:0D�H�D�H�V6Y�<X=#H�8;H�<�TN<�A.H#[

¼ o ECH�K.<^µ�'FK.+�1:7 '0µ:H ·u³�µ0³8$N':7 '0µJFG=JD�E.H�K.<>E�D�:0T ¶�7:7 ³�º<H�+�-�7 'TK.'0µ b H�K.<8;B0H�@C8;U
8;:0Z6@.TN<�A.HLFI=9H�K.<9¶�7:7 ³�º@H_+�-�7 'FK.'0µ9Y�8;:0H#[^`LK.<^¶�7�7 ³�º@H_+�-�7 'FK.'0µ
FI=J:0<�=#H�:0FIB0H�<�QRH�D ¾ D�B0H�8PUeQeFIZ6FGH�=6[

¼ o ECH�K.<^µ�'FK.+�1:7 '0µ:H ·u³�µ0³8$N':7 '0µJFG=JD�E.H�K.<>E�D�:0T
.
+�-�7 'FK.'0µ:H_70¶�-.1:7 ³�-�7¦D�:

.
1TE8$�J;¶�º b H�K.<>8;B0H�@.8;U
8;:0Z6@CTr<�ACHkFG=J8;A+_-R7 'FK.'0µ:H_70¶�-C1�7 ³�-�7kD�:S8l=#V6TrMPD�U�[

`LK.<XE�D�UGUID�d>FGA.ZjD�Y�Q�<�E.Q�<�E�FGA.FIH�FGD�AN=#K.D�dX=98l=#B08;UI8P:SE�UID�8PH�FGA.Z3��Y�D�FGA.H
Q�FGO6FGQ�<X=#<�?;@C<�A.B0<�f

fdv opdef ; Scalar floating-point divide prototype
; statement.

L s.r1 s.r2/fs.r3
errif r1,eq,r2
errif r1,eq,r3

L s.r1 /hs.r3
s.r2 s.r2*fs.r1
s.r3 s.r3*is.r1
s.r1 s.r2*fs.r3

fdv endm

`LK.<XE�D�UGUID�d>FIACZW<�s68;TNY�UG<>FIUGUG@.=#H�:�8PH�<�=9H�K.<XD�Y�Qe<�E.B08;UIU%8;A.Q(<�s6Y�8;A.=#FGD�AND�E
H�K.<XY�:0<�B0<�Q�FGA.ZW<�s68;TNY�UG<�f

a s4 s3/fs2 ; Divide s3 by s2, result to s4.
errif 4,eq,3
errif 4,eq,2

a s.4 /hs.2
s.3 s.3*fs.4
s.2 s.2*is.4
s.4 s.3*fs.2
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`LK.<>E_D�UGUGD�dXFGA.ZjD�Y�Q�<�E.Qe<�E_FGA.FGH�FGD�A b B�8PUIU b 8;ACQR<�s6Ye8;A.=#FGD�ArQe<�E_FGA.<>8B0D�A.QeFIH�FGD�A.8;U:�0@.TNYRd>K.<�:0<>8��0@.TNYRD�B0B0@.:0=9FIE.H�K.< h :0<�Z6FI=#H�<�:SOt8;UI@C<�=
8P:�<><�?P@.8;U�f

JEQ OPDEF
L JEQ A.A1,A.A2,@TAG ; Opdef prototype statement.
L A0 A_A1–A_A2
_* JAZ @TAG ; Expression is expected.
JEQ ENDM ; End of opdef definition.

LIST MAC ; Listing expansion.

`LK.<>E_D�UGUID�d>FGA.Zj<�s68;TNY�UI<>FGUIUG@.=#H�:08;H�<�=JH�K.<>D�Y�Q�<�E.B08;UGU
8;A.Q(<�s6Y�8;AC=#FID�AND�E
H�K.<>Y�:0<�B0<�Q�FGA.ZW<�st8;TrYeUI<>Á_`LK.<><�s6Y�8;A.=#FGD�AN=!H�8;:0H�=9D�ArUGFGA.< ½ [ Å f

JEQ A3,A6,GO ; Opdef call.
A0 A3–A5

* JAZ GO ; Expression is expected.

`LK.<>D�Y�Q�<�E.FGANH�KC<XE�D�UIUGD�d>FIACZW<�s68;TNY�UG<>FIUGUG@.=#H�:08;H�<�=9K.D�d 8;AND�Y�Q�<�ECB�8PA
:0<�Q�<�E�FGA.<>8;AN<�s6FI=#H�FGA.ZjTr8PB�KCFIAC<XFGA.=#H�:0@.B0H�FID�A�f

EXAMPLE OPDEF
S.REG @EXP ; Opdef protype instruction.
A.REG @EXP ; New instruction.

EXAMPLE ENDM ; End of opdef definition.
LIST MAC ; Listing expansion.

`LK.<>E_D�UGUID�d>FGA.Zj<�s68;TNY�UI<>FGUIUG@.=#H�:08;H�<�=JH�K.<>D�Y�Q�<�E.B08;UGU
8;A.Q(<�s6Y�8;AC=#FID�AND�E
H�K.<XYe:�<�B0<�Q�FGA.ZW<�s68PTrYeUI<�f

S1 2 ; Opdef call.
A.1 2 ; New instruction.
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`LK.<XE�D�UGUID�d>FIACZW<�s68PTrYeUI<>Q�<�TND�A.=#H�:08;H�<�=9K.D�d H�K.<><�s6Y�8;AC=#FID�AND�E.8;A
D�Y�Q�<�ECFI=98;E�E_<�B0H�<�Q(dXK.<�ANH�K.<>D�Y�Q�<�E.B08;UGU
Q�D�<�=9A.D�HkFGA.B0UG@.Q�<>8mUG8;M;<�U%H�KC8;H
d>8;=J=#Y�<�B0FGE�FI<�Q(FGArH�K.<>D�Y�Q�<�E.Qe<�E_FGA.FGH�FID�A�f

regchg opdef
lbl s.reg1 s.reg2 ; Opdef prototype statement.
lbl = * ; Left–shift if lbl is left off.

s.reg2 s.reg1 ; Register s2 gets register s1.
regchg endm ; End of opdef definition.

list mac ; Listing expansion.

`LK.<XE�D�UGUID�d>FIACZW<�s68;TNY�UG<>FIUGUG@.=#H�:�8PH�<�=9H�K.<XD�Y�Qe<�E.B08;UIU%8;A.Q(<�s6Y�8;A.=#FGD�AND�E
H�K.<XY�:0<�B0<�Q�FGA.ZW<�s68;TNY�UG<�f

s1 s2 ; Opdef call.
= * ; Left–shift if lbl is left off.

s.2 s.1 ; Register s2 gets register s1.

`LK.<XUGD�B08;H�FID�ANE�FI<�UGQRYe8;:08;Tr<�H�<�:adX8;=9D�TrFGH�H�<�QRD�ANH�K.<XD�Y�Qe<�E.B�8PUIU
FGANH�KC<
Y�:0<�O6FGD�@.=9<�s68;TNY�UI<�[c`kKC<X:0<�=#@.UGHk8;A.Q(D�Y�<�:08;ACQRE�FI<�UGQ�=9D�E.H�K.<XE�FG:0=#HkUGFIA.<
D�E.H�K.<><�s6Y�8;AC=!FGD�ANdX<�:0<>=#K.FGE_H�<�Q(UI<�E�HkH�K.:0<�<>B0K.8;:08;B0H�<�:SY�D�=#FGH�FID�AC=
M;<�B08;@C=!<>8lA.@.UGU
8P:�Z6@CTr<�ACHkd>8;=9=!@CM;=#H�FIH�@.H�<�Q(E_D�:aH�K.< À ��B�KC8;:08;B0H�<�:Y�8;:08;TN<�H�<�: b lbl.
o E.H�K.<>D�UIQ(E�D�:0Tr8;HLFG=J@.=#<�Q b D�ACUIVjD�A.<>=#Y�8;B0<X8PY�Y�<�8;:0=JMP<�H�d><�<�ANH�K.<UGD�B08;H�FID�ANE�FI<�UGQRYe8;:08;TN<�H�<�:a8;A.Q(:�<�=#@CUIHkE�FG<�UIQ(FGArH�K.<>TN8;B0:�D>Q�<�E�FIA.FGH�FGD�A�[
o E.8lA.@.UGU
8;:0Z6@.TN<�A.HLFI=9=#@.M;=#H�FIH�@.H�<�Q(E�D�:SH�K.<XUGD�B08;H�FGD�ArY�8P:�8PTr<�H�<�: b H�K.<:0<�=#@.UGHkE�FI<�UGQ(FI=9=#K.FGE_H�<�Q(FGA.H�DXH�K.<>UID�B08;H�FGD�ANE_FG<�UGQRFGANB0D�UI@.TNA ½ [`LK.<�:0<�E_D�:0< b 8;HLUI<�8;=#HLH�dXD>=#Y�8;B0<�=J=#K.D�@CUIQ(8;UGdX8PV6=J8;Y�Ye<�8;:SM;<�H�d><�<�Ar8Y�8;:08;TN<�H�<�:SFGANH�K.<XUGD�B08;H�FID�ANE�FI<�UGQ(8;A.Q(H�KC<XE�FI:0=#HLB�KC8;:08;B0H�<�:aFIANH�K.<
:0<�=#@.UGHkE�FI<�UGQ(FGAr8lQ�<�E�FGA.FIH�FGD�A�[

o E.H�K.<>A.<�d E�D�:0Tr8PHkFG=J@.=#<�Q b H�KC<X:0<�=#@.UGHkE�FG<�UIQ(FG=JA.<�Ot<�:S=#K.FGE_H�<�Q(FGA.H�DH�K.<>UID�B08;H�FGD�ArE�FG<�UIQu[
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`LK.<>E_D�UGUID�d>FGA.ZW<�st8;TrYeUI<>FIUGUG@.=#H�:�8PH�<�=9H�K.<XB08;=#<>FIAC=#<�A.=#FIH�FGO6FGH�VjD�E.H�K.<
:0<�Z6FG=#H�<�:S8;A.QR:0<�Z6FG=#H�<�:��_Ye:�<�E�FGs.f

CASE OPDEF
S1 #Pa2 ; Prototype statement.
.
.
.

CASE ENDM

`LK.<XE�D�UGUID�d>FGA.ZW<�s68PTrYeUI<>FIUGUG@.=#H�:�8PH�<�=9H�KC<XD�Y�Q�<�ECB�8PUIUG=JD�E.H�K.<>Y�:0<�B0<�Q�FIACZ
<�s68PTrYeUI<�f

S1 #pa2 ; Recognized by CASE.
S1 #Pa2 ; Recognized by CASE.
S1 #pA2 ; Recognized by CASE.
S1 #PA2 ; Recognized by CASE.
s1 #pa2 ; Recognized by CASE.
s1 #Pa2 ; Recognized by CASE.
s1 #pA2 ; Recognized by CASE.
s1 #PA2 ; Recognized by CASE.

`LK.<
DUP

Y�=#<�@.Q�D>FIAC=!H�:0@.B0H�FGD�ArQe<�E_FGA.<�=98l=!<�?P@.<�A.B0<>D�E.B0D�Q�<>H�KC8;HkFG=
8P=#=!<�TNM;UG<�QR:0<�Y�<�H�FGH�FIO6<�UGVWFGTNTN<�Q�FI8;H�<�UGVWE�D�UGUID�d>FIACZWH�K.<XQ�<�E�FGA.FIH�FGD�A�[^`LK.<
=#<�?P@.<�A.B0<XD�ECB�D�Qe<XFG=J8P=#=!<�TNM;UG<�Q(H�K.<XAC@.TNM;<�:SD�E.H�FGTN<�=J=#Y�<�B0FGE_FG<�Q(D�A
H�K.<

DUP
Y�=#<�@.Q�D>FIAC=#H�:0@.B0H�FGD�A�[c`kK.<>=#<�?;@.<�A.B0<>D�E.B0D�Q�<XH�D>M;<>:�<�Ye<�8;H�<�Q

B0D�A.=#FG=#H�=JD�ECH�KC<X=#H�8;H�<�TN<�A.H�=JE�D�UIUGD�d>FIA.ZjH�K.<
DUP

Y�=#<�@.Q�D>FIA.=#H�:0@.B0H�FID�A
8PA.Q(8;A.VjD�Y�H�FID�A.8PU

LOCAL
Y�=#<�@.QeDXFGA.=#H�:�@CB�H�FGD�A.=6[ ê D�TNTN<�A.H=#H�8;H�<�TN<�A.H�=J8;:0<>FIZtA.D�:0<�Qu[^`LK.<X=#<�?;@C<�A.B0<XH�DXMP<XQ�@.YeUIFGB08;H�<�QR<�A.Qe=

d>K.<�ANH�K.<>=#H�8;H�<�TN<�A.HLB0D�@.A.HLFI=9<�s6K.8;@C=#H�<�Q(D�:adXKC<�Ar8PA
ENDDUPYe=!<�@CQ�DXFGA.=#H�:0@.B0H�FID�ANd>FIH�KN8lTr8;H�B0K.FGA.ZjUID�B08;H�FGD�ANE_FG<�UGQRA.8PTr<>FG=

<�ACB�D�@CA.H�<�:0<�Qu[
`LK.<

DUP
Ye=!<�@CQ�DXFGA.=#H�:0@.B0H�FID�AND�A.UGVW8PB�B0<�Y�H�=9D�A.<XH�V6Y�<>D�E.E�D�:0Tr8;U

Ye8;:08;TN<�H�<�:�[c`kK.8PHkY�8;:08;TN<�H�<�:STN@.=#HkM;<>=#Y�<�B0FIE�FG<�QRd>FIH�KNH�K.<
LOCALYe=!<�@CQ�DXFGA.=#H�:0@.B0H�FID�An[

� Ü�iRÌ!ÉqÝ¸Í>ÏtÉ#Ó>Ô�+
DUP-��Þ��
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�kD�@NB08;AN=#Y�<�B0FGE_VjH�K.<
DUP

Y�=#<�@.Q�D>FGA.=#H�:0@CB�H�FGD�AN8;A.V6d>K.<�:0<>dXFGH�K.FIAN8
Y�:0D�Z6:08;Ti=#<�Z6TN<�A.H#[ o ECH�KC< DUP Y�=#<�@.Q�D>FGA.=#H�:0@.B0H�FGD�ANFG=JE�D�@.A.Q(d>FGH�KCFIA8lQ�<�E�FIA.FGH�FGD�A b FGHkFG=JQ�<�E�FGA.<�QR8PA.Q(FI=9A.D�Hk:0<�B0D�Z6A.FGÇ�<�QR8P=J8lY�=#<�@.Q�DFGA.=#H�:0@.B0H�FGD�A�[ o E.H�K.< DUP Y�=#<�@.Q�D>FGA.=#H�:0@.B0H�FGD�ANFG=JE�D�@.A.Q(d>FIH�K.FGAN8=#Æ
FGY�Y�FGA.Zj=#<�?;@.<�A.B0< b FGHkFG=J=#Æ
FGY�Y�<�Q(8;A.Q(FG=JA.D�HL:�<�B0D�Z6ACFIÇ�<�Q(8;=J8Y�=#<�@.QeDXFGA.=#H�:0@.B0H�FGD�A�[
`LK.<XE�D�:0TN8;HkD�E.H�K.<

DUP
Y�=#<�@.Q�D>FGA.=#H�:�@CB�H�FGD�ANFI=98;=9E_D�UGUGD�dX=6f

6I/�4#·u-C³8$r';9
     DUP     

'FO�·uµ0'0101�+�¶�-W6
,
6I7�¶�4t-�7#9<9

`LK.<XO68;:0FG8;M;UG<�=J8P=!=#D�B0FG8;H�<�Q(dXFGH�KrH�K.<
DUP

Y�=#<�@.Q�D>FIAC=!H�:0@.B0H�FGD�Ar8P:�<
Q�<�=#B0:0FGM;<�QR8P=JE�D�UIUGD�d>=�f

•
/n4#·u-.³8$N'
/n4#·u-.³8$N'^=!Ye<�B�FGE�FI<�=98;AND�Y�H�FGD�A.8;U
A.8PTr<>E�D�:SH�K.<>Q�@.Y(=#<�?;@.<�A.B0<�[ o HFG=9:�<�?P@.FI:0<�Q(FGE.H�K.<^7�¶�4t-�7kE_FG<�UIQ(FG=9A.@.UGU
D�:aTrFG=#=#FIACZ.[ o ECA.D>B0D�@.A.HE�FG<�UIQ(FG=JY�:0<�=#<�A.H b /�4q·u-.³8$N'9TN@.=#HkTN8;H�B0KN8;A ENDDUP A.8;TN<�[c`kKC<=#<�?P@.<�A.B0<>E_FG<�UIQ(FGANH�K.<

DUP
Y�=#<�@.Q�DXFGA.=#H�:0@.B0H�FID�ANFGH�=!<�UGE.:0<�Y�:0<�=#<�A.H�=

H�K.<>A.<�=#H�<�Q(Q�@.Y(UG<�O6<�U
8;A.Q(8;Y�Y�<�8P:�=9FGArB0D�UG@.TNA.= 
 Ä 8;A.Q Ä;¿ D�ANH�KC<UGFG=#H�FGA.Z.[c«kD�:a8mQe<�=#B�:0FGY�H�FID�AND�E.=#<�?;@C<�A.B0<XE�FG<�UIQ(A.<�=#HkUG<�O6<�U
AC@.TNM;<�:0FIA.Z b =#<�<>=#@.M;=#<�B0H�FID�ANÂ5[æÃ b Ye8;Z6<(Ã ½ 
5[
`LK.<^/�4#·u-.³B$r'^O68;:0FI8PM;UI<>TN@.=#HkTN<�<�HkH�K.<>:�<�?P@.FI:0<�TN<�A.H�=9E_D�:aA.8;TN<�=
8P=JQ�<�=#B0:0FGM;<�Q(FIAN=#@.M;=#<�B0H�FGD�A ¾ [ ½;b Y�8;Z6<>Â2�5[

•
'FO�·uµ0'01010+_¶�-
'FO�·uµ0'01010+_¶�-�FG=J8;AN8;M;=#D�UG@.H�<><�s6Y�:0<�=#=#FID�ANd>FIH�KN8lY�D�=#FIH�FGO6<XO68PUI@.<>H�K.8;H
=#Y�<�B0FGE�FI<�=9H�K.<XA.@CTrMP<�:SD�E.H�FGTr<�=9H�DX:0<�Y�<�8;HLH�KC<XB0D�Q�<>=#<�?;@.<�A.B0<�[ h UGU=#V6TNM;D�UG= b FGE.8;ACV b TN@.=#HkMP<XQ�<�E�FGA.<�QRYe:�<�O6FGD�@.=#UGV�[ o ECH�KC<XB0@.:0:0<�A.HLM;8;=#<FG=9TrFGs6<�Q b D�B0H�8;U
FG=9@.=#<�QRE�D�:aH�KC<X<�s6Y�:0<�=#=#FGD�A�[ o ECH�KC<XO68PUI@.<>FG= ¿;b H�K.<B0D�Q�<>FI=9=#Æ
FGY�Y�<�Qu[��kD�@NB�8PAN@.=#<>8

STOPDUP
H�D>D�O6<�:�:0FGQ�<XH�K.<>Z6FGO6<�A

<�s6Ye:�<�=#=#FGD�A�[
`LK.<^'TO�·¦µ�'01010+�¶�- D�Y�<�:08;ACQRTN@.=#HkTN<�<�HkH�K.<>:0<�?;@.FG:�<�TN<�A.H�=9E_D�:
<�s6Ye:�<�=#=#FGD�A.=98;=9Q�<�=#B�:0FGM;<�Q(FGAr=#@CM;=#<�B�H�FGD�A ¾ [ � b Y�8;Z6< Ä;¾ [

•
70¶�46-R7
70¶�46-R7¦FG=J8PArD�Y�H�FGD�A.8;U
8PM;=#D�UI@CH�<><�s6Y�:0<�=#=#FID�ANd>FIH�KNY�D�=#FGH�FIO6<>O68;UG@.<
H�K.8PHk=#Y�<�B0FIE�FG<�=JH�K.<XAC@.TNM;<�:SD�E.=#H�8;H�<�TN<�A.H�=JH�DXM;<>Q�@.Y�UGFGB08;H�<�Qu[ h UIU=#V6TNM;D�UG=9Á_FGE.8;A.V Å TN@.=#HkM;<>Q�<�E�FIAC<�QRYe:�<�O6FGD�@.=#UGVÙ[ o E.H�K.<>B0@.:0:0<�A.HMP8;=#<XFG=JTNFGs6<�Q b D�B0H�8;U
FG=J@.=#<�Q(E�D�:SH�K.<><�s6Y�:0<�=#=#FID�A�[
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LOCAL
Y�=#<�@.Q�D>FGA.=#H�:0@.B0H�FGD�A.=J8PA.QRB0D�TNTN<�A.Hk=#H�8;H�<�TN<�A.H�=JÁ

*
FGA

B0D�UI@.TNA\Ã Å 8;:0<XFGZ6A.D�:0<�Q(E_D�:aH�K.<>Y�@.:0Y�D�=#<XD�ECH�K.FI=9B0D�@.A.H#[
w H�8;H�<�TN<�A.H�=J8;:0<XB0D�@CA.H�<�QRM;<�E�D�:0<X<�s6Ye8;A.=#FID�AND�E.AC<�=!H�<�Q(TN8;B0:0DXD�:D�Y�Q�<�E.B08;UGUG= b 8;A.Q(Q�@.Y(D�:a<�B0K.DX=#<�?P@.<�A.B0<�=6[
`kK.<^70¶�46-�7kD�Y�<�:08;A.Q(Tr@C=#HkTN<�<�HkH�K.<X:0<�?;@.FG:0<�TN<�A.H�=JE�D�:
<�s6Y�:0<�=#=#FID�A.=98;=9Q�<�=#B0:0FIM;<�Q(FGAN=#@.M;=#<�B0H�FID�A ¾ [ � b Y�8PZ6< Ä;¾ [

o ANH�K.<>E_D�UGUGD�dXFGA.Zj<�s68;TNY�UG< b H�K.<XB0D�Q�<>=#<�?;@.<�ACB�<>E�D�UIUGD�d>FIA.ZjH�K.< DUPYe=!<�@CQ�DXFGA.=#H�:0@.B0H�FID�ANdXFGUGU
M;<>:�<�Ye<�8;H�<�Q À H�FITN<�=6[^`LK.<�:0<X8;:0<>ø=#H�8;H�<�TN<�A.H�=JFGANH�K.<>=#<�?;@.<�A.B0<�[

DUP 3,5
LOCAL SYM1,SYM2 ; LOCAL pseudo instruction not counted.

*Asterisk comment; not counted
S1 1 ; First statement is definition.

*Asterisk comment; not counted
INCLUDE ALPHA ; INCLUDE pseudo instruction  not 

; counted.

`LK.<>E_D�UGUGD�dXFGA.ZjFI=9H�K.<>E_FGUG< b ALPHA f

S2 3 ; Second statement in definition.
S4 4 ; Third statement in definition.

*Asterisk comment; not counted
S5 5 ; Fourth statement in definition.
S6 6 ; Fifth statement in definition.

o ANH�K.<>E_D�UGUGD�dXFGA.Zj<�s68;TNY�UI< b H�K.<>H�dXD con Y�=#<�@.Q�D>FIAC=#H�:0@.B0H�FGD�A.=J8P:�<Qe@.Y�UGFIB08;H�<�QRH�K.:0<�<XH�FGTN<�=JFITNTN<�Q�FG8;H�<�UIVjE_D�UGUGD�dXFGA.ZWH�K.<XQe<�E_FGA.FGH�FGD�A�f

list dup
example dup 3 ; Definition.

con 1
con 2

example enddup
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`LK.<XE�D�UGUID�d>FIACZW<�s68;TNY�UG<XFGUGUI@C=#H�:08;H�<�=9H�KC<X<�s6Y�8;AC=#FID�AND�E.H�K.<>Y�:0<�B�<�QeFIA.Z
<�s68;TNY�UG<�f

con 1
con 2
con 1
con 2
con 1
con 2

`LK.<
ECHO

Y�=#<�@.Q�D>FGA.=#H�:0@.B0H�FGD�ANQ�<�E�FIAC<�=J8l=#<�?;@.<�ACB�<>D�E.B0D�Q�<>H�K.8;HLFI=
8;=#=#<�TNM;UG<�QRÇ�<�:0DXD�:STND�:0<XH�FITN<�=JFGTNTN<�Q�FI8PH�<�UGVWE�D�UGUID�d>FGA.ZWH�K.<
Q�<�E�FGA.FIH�FGD�A�[ g AN<�8;B0KN:0<�Y�<�H�FIH�FGD�A b H�K.<>8;B0H�@.8;U
8;:0Z6@.TN<�A.H�=98;:0<=#@.M;=#H�FGH�@.H�<�QRE�D�:SH�K.<>E_D�:0TN8;U
Y�8;:08;TN<�H�<�:0=J@.ACH�FGU
H�K.<>UID�A.Zt<�=!H
8;:0Z6@.TN<�A.HLUIFG=#HkFG=J<�stK.8;@.=#H�<�Qu[��W@.UGU
=#H�:0FGA.Z6=J8;:0<>=#@.M;=#H�FGH�@CH�<�Q(E�D�:SH�K.<
E�D�:0Tr8PU
Y�8;:08;TN<�H�<�:�=98;E_H�<�:a=!KCD�:0H�<�:a8;:0Z6@.TN<�A.HkUGFI=#H�=J8P:�<><�s6K.8;@.=#H�<�Qu[
`LK.<X<�B0K.D>=#<�?;@.<�A.B0<>H�DXM;<>:0<�Y�<�8;H�<�QRB0D�A.=#FG=#H�=JD�E.=#H�8;H�<�TN<�A.H�=
E�D�UIUGD�d>FIACZWH�K.<

ECHO
Y�=#<�@.Q�D>FIA.=#H�:0@.B0H�FGD�Ar8PA.QR8PA.VjD�Y�H�FGD�A.8;U

LOCALY�=#<�@.QeDXFGA.=#H�:�@CB�H�FGD�A.=6[ ê D�TNTN<�A.Hk=#H�8;H�<�Tr<�ACH�=98;:0<XFGZ6A.D�:0<�Qu[c`kK.<<�B0K.D>=#<�?;@.<�ACB�<><�A.Qe=Jd>FGH�KN8PA
ENDDUP

H�K.8;HkKC8;=J8lTN8;H�B0K.FGA.Z
UGD�B08;H�FID�ANE�FI<�UGQRAC8;TN<�[
�kD�@NB08;AN@C=#<XH�K.<

STOPDUP
Y�=#<�@.Q�D>FIAC=#H�:0@.B0H�FGD�ArH�D>D�O6<�:�:0FGQ�<XH�K.<

:0<�Y�<�H�FGH�FGD�ANB0D�@.A.HkQ�<�H�<�:0TNFIAC<�QRM;VjH�K.<>A.@.TNM;<�:SD�E.8P:�Z6@CTr<�ACH�=9FGArH�K.<
UGD�A.Z6<�=#Hk8;:0Z6@.TN<�A.HLUIFG=#H#[
�kD�@NB08;AN=#Y�<�B0FGE_VjH�K.<

ECHO
Y�=#<�@.Q�D>FIAC=!H�:0@.B0H�FGD�AN8;A.V6d>K.<�:0<Xd>FGH�KCFIAN8

Y�:0D�Z6:08;Ti=#<�Z6TN<�A.H#[ o ECH�KC< ECHO Y�=#<�@.Q�D>FGA.=#H�:�@CB�H�FGD�ANFI=9E�D�@.A.Qd>FIH�K.FGAN8lQ�<�E_FGA.FGH�FID�A b FIHLFI=9Q�<�E�FIAC<�QR8;ACQRFG=9A.D�Hk:0<�B0D�Z6A.FGÇ�<�QR8P=J8Y�=#<�@.QeDXFGA.=#H�:0@.B0H�FGD�A�[ o E.H�K.< ECHO Y�=#<�@.Q�D>FIAC=#H�:0@.B0H�FGD�ANFI=9E�D�@.A.Qd>FIH�K.FGAN8m=#Æ%FIY�YeFIA.Zj=#<�?;@.<�ACB�< b FIHLFI=9=#Æ
FIYeY�<�QR8PA.QRFG=9A.D�Hk:0<�B0D�Z6A.FGÇ�<�QR8P=8lY�=#<�@.Q�D>FGA.=#H�:�@CB�H�FGD�A�[
`LK.<XE�D�:0TN8;HkD�E.H�K.<

ECHO
Y�=#<�@.Q�D>FIAC=!H�:0@.B0H�FGD�ArFG=98;=9E_D�UGUID�d>=6f

/�4q·u-.³8$N'
ECHO     

6
-C³8$N'
=
³�µFK�43$N'0-�7F9@6

,
6I-.³8$N'

=
³�µFK�43$N'0-�7F9@9

� Ü�iRÌ0ÉqÝzÍ>Ï6Ð�� ÉqÏ[�
� ÍXÎ5�>É#ÔÖÕ ÍXÎkÕ>ÜÖÊÚÐJÔÖÏ
+
ECHO-��Þ�)
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`LK.<>O68;:0FI8;MPUI<�=98;=#=#D�B0FI8;H�<�Q(dXFGH�KNH�KC<
ECHO

Y�=#<�@.Q�D>FIAC=#H�:0@.B0H�FGD�Ar8P:�<
Qe<�=!B0:0FGM;<�Q(8;=JE�D�UGUID�d>=6f

•
/�4#·u-.³B$r'
/�4#·u-.³B$r'^=#Y�<�B0FIE�FG<�=JH�K.<>:0<�?;@.FG:0<�QRAC8;TN<XD�ECH�KC<X<�B0K.D>=#<�?;@.<�ACB�<�[ o HTr@C=#HkTN8;H�B0KrH�K.<>UID�B08;H�FGD�ANE_FG<�UGQRA.8PTr<>FGArH�K.<

ENDDUP
FGA.=#H�:�@CB0H�FGD�A

H�KC8;HkH�<�:0TNFIAC8;H�<�=9H�K.<><�B�KCDX=#<�?;@C<�A.B0<�[a/n4#·u-.³8$N'^Tr@C=!HkTN<�<�HkH�K.<
:0<�?;@.FG:�<�TN<�A.H�=9E_D�:aA.8;TN<�=98;=JQ�<�=#B0:0FGM;<�Q(FIAN=#@.M;=#<�B0H�FGD�A ¾ [ ½;b Y�8;Z6<Â2�5[

•
-.³8$N'
-.³8$N'9=#Y�<�B0FGE_FG<�=JH�K.<>E_D�:0TN8;U
Ye8;:08;TN<�H�<�:aA.8;TN<�[ o HLTN@.=#HkM;<>@.A.FG?;@.<�[`kK.<�:0<>B08;ANM;<XA.D�AC< b D�A.< b D�:aTrD�:0<>E_D�:0TN8;U%Y�8;:08;TN<�H�<�:0=6[J-.³8$N'Tr@C=#HkTN<�<�HkH�K.<>:�<�?P@.FI:0<�TN<�A.H�=JE�D�:SAC8;TN<�=J8;=9Q�<�=#B0:�FGM;<�Q(FGA
=#@.M;=#<�B0H�FID�A ¾ [ ½;b Ye8;Z6<>Â2�5[

•
³�µFK�43$N'0-�7
³�µFK�43$N'0-�7¦=#Y�<�B0FIE�FG<�=J8lUIFG=#HkD�EC8;B0H�@C8;U
8;:0Z6@.TN<�A.H�=6[c`kK.<>UGFI=#HLB08;ArMP<
D�A.<X8P:�Zt@.TN<�A.HkD�:S8lY�8;:0<�ACH�KC<�=!FGÇ�<�Q(UIFG=#HkD�E.8P:�Z6@CTr<�ACH�=6[

h =#FIA.ZtUI<>8;:0Z6@.TN<�A.HkFG=98;A.V hìw5êao,o B0K.8;:08;B0H�<�:S@.Y(H�DXM;@CHkA.D�HFIACB�UG@.Q�FGA.ZjH�K.<X<�UG<�TN<�A.Hk=#<�Y�8;:08;H�D�: b 8l=#Y�8;B0< b 8lH�8;MlÁ_A.<�d E_D�:0TN8;H
D�A.UGV Å_b D�:a8l=#<�TrFGB0D�UGD�ArÁ�A.<�d E_D�:0TN8;HkD�ACUIV Å [c`kK.<>E�FI:0=#HLB�KC8;:08;B0H�<�:B08;A.A.D�HLM;<X8lUG<�E�HkY�8;:0<�A.H�K.<�=#FG=6[

h Y�8;:0<�A.H�K.<�=#FGÇ�<�QRUGFI=#HLB08;ANM;<X8lUGFI=#HLD�E.D�A.<XD�:aTND�:�<>8;B0H�@.8;U
8;:0Z6@.TN<�A.H�=6[ v 8;B0KN8;B0H�@.8;U%8;:0Z6@.TN<�A.HkB08;ANM;<>D�A.<>D�E.H�K.<>E�D�UIUGD�d>FIA.Z.f

¼ h A hìw�êSo�o B0K.8;:08;B0H�<�:S=#H�:0FGA.ZWB08;ANB0D�A.H�8;FGAr<�TNM;<�Q�Qe<�Q8;:0Z6@.TN<�A.H�=6[ o E b K.D�dX<�Ot<�: b 8;A hìw5êao,o =#H�:0FGA.ZjFI=9FGA.H�<�A.Q�<�Q b H�K.<E�FI:0=#HkB0K.8P:�8PB�H�<�:aFIANH�K.<>=#H�:�FGA.ZjB08;A.A.D�HLM;<X8lUG<�E�HkY�8;:0<�A.H�K.<�=#FG=6[ hUG<�Z68;U hýw5êSo�o =!H�:0FGA.ZjFI= ¾ Á�ø Å [ h ANFIUGUG<�Z68;U hýw5êSo�o =#H�:0FGA.ZjFI=9Á�ø Å�¾ Á_ø Å [

¼ h A.@.UGU
8;:0Z6@.TN<�A.H#p�8;AN<�TNY�H�V hýw5êSo�o B0KC8;:08;B0H�<�:a=#H�:0FGA.Z.[

¼ h AN<�TNM;<�Q�Q�<�Q(8;:0Z6@.TN<�A.HLH�KC8;HkB0D�A.H�8;FGA.=J8lUGFI=#HkD�EC8;:0Z6@.TN<�A.H�=<�A.B0UGD�=#<�QRFGANTr8PH�B0K.FGA.ZjY�8;:0<�A.H�K.<�=#<�=6[ h AN<�TNM;<�Q�Q�<�Q(8;:0Z6@.TN<�A.HB08;ANB0D�A.H�8;FIANM;UG8;A.Æ%=JD�:aB�D�TNTN8;=98;A.Q(TN8;H�B0KC<�QRY�8PFI:0=9D�E
Y�8;:0<�A.H�K.<�=#<�=6[c`kKC<XD�@.H�<�:0TND�=#HkY�8;:0<�A.H�K.<�=#<�=98;:0<X8PUId>8;V6=
=#H�:0FIY�Y�<�Q(E�:0D�Ti8;AN<�TrMP<�Q�Q�<�Q(8;:0Z6@.TN<�A.Hkd>K.<�AN8;AN<�B�KCD
Q�<�E�FIACFIH�FGD�ArFG=J<�s6Ye8;A.Q�<�Qu[

h Ar<�TNM;<�Q�Q�<�Q(8;:0Z6@.TN<�A.HkTN@.=#HkTN<�<�HkH�K.<>:0<�?;@.FG:0<�Tr<�ACH�=9E_D�:<�TNM;<�Q�Q�<�Q(8;:0Z6@.TN<�A.H�=98;=JQ�<�=#B0:0FGM;<�QRFGAN=#@.M;=#<�B0H�FID�A ¾ [ � b Y�8;Z6<
Ä;¾ [
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o ANH�K.<XE�D�UGUID�d>FGA.ZW<�s68PTrYeUI< b H�K.< ECHO Ye=#<�@.Q�D>FIA.=#H�:0@.B0H�FID�ANFG=<�s6Y�8PA.Q�<�QRH�d>FIB0<XFGTNTN<�Q�FI8;H�<�UGVWE�D�UGUID�d>FIACZWH�K.<XQ�<�E�FGA.FIH�FGD�A�f

LIST DUP
EXAMPLE ECHO PARAM1=(1,3),PARAM2=(2,4)

; Definition.
CON PARAM1

; Gets 1 and 3.
CON PARAM2

; Gets 2 and 4.
EXAMPLE ENDDUP

`LK.<XE�D�UGUID�d>FIACZW<�s68;TNY�UG<XFGUGUI@C=#H�:08;H�<�=9H�KC<X<�s6Y�8;AC=#FID�AND�E.H�K.<>Y�:0<�B�<�QeFIA.Z
<�s68;TNY�UG<�f

CON 1 ; Gets 1 and 3.
CON 2 ; Gets 2 and 4.
CON 3 ; Gets 1 and 3.
CON 3 ; Gets 1 and 3.
CON 4 ; Gets 2 and 4.

o ANH�K.<XE�D�UGUID�d>FGA.ZW<�s68PTrYeUI< b H�K.< echo Ye=#<�@.Q�D>FIA.=#H�:0@.B0H�FID�ANFG=<�s6Y�8PA.Q�<�QRD�ACB�<>FITNTN<�Q�FG8;H�<�UIVjE_D�UGUGD�dXFGA.ZjH�KC<XQ�<�E�FIACFIH�FGD�Ard>FGH�KNH�dXD
A.@CUIU%8;:0Z6@.TN<�A.H�=6[

list dup
example echo param1=,param2=()

; ECHO with two null parameters.
_*Parameter 1 is:          ’param1’
_*Parameter 2 is:          ’param2’
example enddup

`LK.<XE�D�UGUID�d>FIACZWFGUIUG@.=#H�:08;H�<�=JH�K.<><�s6Y�8;A.=#FGD�AND�E.H�K.<XY�:0<�B0<�Q�FGA.Zj<�s68;TNY�UG<�f

*Parameter 1 is:      ’’
*Parameter 2 is:      ’’
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h A ENDM Ye=!<�@CQ�DXFGA.=#H�:0@.B0H�FID�ANH�<�:0TrFGA.8;H�<�=9H�KC<XM;D�Q�VjD�E.8lTr8PB�:0D>D�:D�YeQ�<�E.Q�<�E�FIACFIH�FGD�A�[ o E ENDM FI=9@.=#<�Q(dXFGH�K.FGAN8 MACRO D�: OPDEFQe<�E_FGA.FGH�FGD�ANd>FIH�KN8lQ�FGE_E�<�:0<�A.HkAC8;TN< b FIHLK.8;=9A.D><�E_E�<�B0H#[�LD�@NB�8PAr=#Y�<�B0FGE�VWH�K.<
ENDM

Y�=#<�@.Q�D>FIAC=!H�:0@.B0H�FGD�ArD�ACUIVjdXFGH�K.FGAN8mTN8;B0:0D
D�:aD�Y�Q�<�E.Qe<�E_FGA.FGH�FGD�A�[ o E.H�K.< ENDM Y�=#<�@.Q�D>FIAC=!H�:0@.B0H�FGD�ANFI=9E_D�@CA.Qd>FGH�KCFIAN8l=#Æ
FGY�Y�FIACZW=#<�?;@C<�A.B0< b FIHLFI=9=#Æ
FGY�Y�<�Q(8;A.Q(FI=9A.D�Hk:0<�B0D�Z6A.FGÇ�<�Q(8;=8lY�=#<�@.QeDXFGA.=#H�:0@.B0H�FID�A�[
`LK.<>E_D�:0TN8;HkD�ECH�KC<

ENDM
Y�=#<�@.Q�D>FGA.=#H�:�@CB�H�FGD�ANFI=98;=9E_D�UGUGD�dX=6f

)�46-.7
     ENDM     

FGZ6A.D�:0<�Q

`LK.<�)q46-C7^O68;:0FI8PM;UI<>8;=#=#D�B0FI8PH�<�Q(d>FIH�KNH�KC<
ENDM

Y�=#<�@.Q�D>FIAC=#H�:0@.B0H�FGD�A
FGQ�<�A.H�FGE_FG<�=9H�KC<XA.8PTr<>D�E.H�K.<>TN8;B0:�D>D�:SD�YeQ�<�E.Q�<�E�FIACFIH�FGD�Ar=#<�?P@.<�A.B0<�[ o HTN@.=#HLM;<X8lO68;UGFGQRFGQ�<�A.H�FGE�FI<�:aD�:SH�K.<><�?;@.8;U
=#FGZ6A�[k)�46-.7^TN@.=#HkTN8;H�B0KrH�K.<
E�@.A.B0H�FGD�A.8;U
H�K.8;HL8;Y�Y�<�8;:0=9FIANH�K.<X:0<�=#@.UGHkE�FG<�UIQ(D�E.H�K.<XTN8;B0:0DXYe:�D�H�D�H�V6Y�<
D�:aH�K.<>UID�B08;H�FGD�ArE�FG<�UIQ(A.8PTr<>FGAr8PA

OPDEF
FGA.=#H�:0@CB�H�FGD�A�[

o ECH�KC< ENDM Y�=#<�@.Q�D>FGA.=#H�:�@CB0H�FGD�ANFI=9<�A.B0D�@.ACH�<�:0<�Q(d>FIH�K.FGAN8mQe<�E_FGA.FGH�FID�AMP@.HP)�46-.7^QeD�<�=JA.D�HLTN8;H�B�KNH�K.<>A.8;TN<>D�E.8;AND�Y�Q�<�ECD�:SH�K.<>E_@CA.B0H�FGD�A.8;U%D�E
8lTN8;B0:0D b H�K.< ENDM FGA.=#H�:0@CB�H�FGD�ANFI=9Q�<�E_FGA.<�Q(8;A.Q(Q�D�<�=9A.D�HkH�<�:0TrFGA.8;H�<H�K.<>D�Y�Q�<�ECD�:STN8;B0:0DXQ�<�E�FGA.FGH�FGD�ANFIANd>K.FGB0KrFGHLFI=9E_D�@CA.Qu[k)q4t-.7^TN@.=#H
TN<�<�HLH�KC<X:0<�?;@.FG:0<�TN<�A.H�=JE�D�:SE�@.A.B0H�FGD�A.8;UG=6[

`LK.<
EXITM

Y�=#<�@.Q�DXFGA.=#H�:0@.B0H�FID�ANFITNTN<�Q�FG8;H�<�UIVjH�<�:0TNFGA.8;H�<�=JH�K.<
FGA.A.<�:0TND�=#HkAC<�=#H�<�Q(TN8;B0:0DXD�:aD�Y�Q�<�E.<�s6Y�8PA.=#FID�A b FIEC8;A.V b B08;@.=#<�Q(M;V<�FGH�K.<�:a8mTN8;B0:0DXD�:a8;AND�Y�Q�<�E.B08;UGU�[ o E.E�FGUI<�=9dX<�:0<>FGA.B0UI@.Qe<�QRd>FGH�KCFIANH�K.FG=<�s6Ye8;A.=#FGD�Ar8PA.Q�C D�:SD�A.<>D�:STND�:0<>Q�@.Y(D�:S<�B0K.D><�s6Y�8;AC=#FID�A.=98;:0<>FIA
Ye:�D�Z6:0<�=#=9dXFGH�K.FGArH�K.<>FIACA.<�:0TrD�=#HLTr8PB�:0D>D�:SD�Y�Q�<�EC<�s6Y�8;A.=#FGD�ArH�K.<�V
8P:�<X8;UG=#DXH�<�:0TrFGA.8;H�<�QRFGTNTr<�QeFI8;H�<�UGVÙ[ o EC=#@.B0KN8;AN<�s6Y�8;AC=!FGD�ANQ�D�<�=9A.D�H<�s6FG=#H b H�K.< EXITM Y�=#<�@.Q�D>FIAC=#H�:0@.B0H�FGD�ANFI=#=#@.<�=98lB�8P@.H�FID�ANUG<�O6<�U
UGFI=#H�FGA.ZTN<�=#=#8;Z6<>8;A.Q(Q�D�<�=9A.D�H�K.FGA.Z.[
�LD�@NB�8PAr=#Y�<�B0FGE�VWH�K.<

EXITM
Y�=#<�@.Q�D>FIAC=#H�:0@.B0H�FGD�AN8;A.V6d>K.<�:0<Xd>FGH�KCFIAN8

Ye:�D�Z6:08;Tî=#<�Z6TN<�A.H#[ o E.H�K.< EXITM Y�=#<�@.Q�D>FGA.=#H�:�@CB�H�FGD�ANFG=JE�D�@.A.Qd>FGH�KCFIAN8lQ�<�E�FIA.FGH�FGD�A b FGHkFG=JQ�<�E�FGA.<�Q(8;A.Q(FI=9A.D�Hk:0<�B0D�Z6A.FGÇ�<�Q(8;=J8Ye=!<�@CQ�DXFGA.=#H�:0@.B0H�FID�An[ o ECH�KC< EXITM Y�=#<�@.Q�D>FGA.=#H�:0@.B0H�FGD�ANFI=9E�D�@.A.Qd>FGH�KCFIAN8l=#Æ
FGY�Y�FIACZW=#<�?;@C<�A.B0< b FIHLFI=9=#Æ
FGY�Y�<�Q(8;A.Q(FI=9A.D�Hk:0<�B0D�Z6A.FGÇ�<�Q(8;=8lY�=#<�@.QeDXFGA.=#H�:0@.B0H�FID�A�[

� ÔÖ×RÉqÔÖÕ Í ÊËÍXÝzÎkÓ ÓXÎ
ÓsiRÐJÎkÍXÏtÉ#Ó>Ô
×RÐaØ�ÉqÔªÉqÏtÉqÓXÔ�+

ENDM-��Þ �

� Î¦ÐJÊËÍXÏtÜÖÎ¦Ð Ð~�>É#Ï
ØÙÎkÓXÊ Í ÊËÍ>Ý¸ÎkÓ
Ð~�si(ÍXÔÖÑ�ÉqÓ>Ô�+

EXITM-��Þ��



xzy!{
|~};y!�X��y!���;y!};��y!���I��� �
�~�q�u�e�������a�!� ���t�t�������q���L�������q�e� ���%�
�~�#�u¡C¢�¡>£t����¤¥���¦�
§.�������~����¨~�
©X�t�����t�

���������
	��
	�������������������!�!" �0�
��� �! !"%$ � �

`LK.<XE�D�:0TN8;HkD�E.H�K.<
EXITM

Y�=#<�@CQ�DXFGA.=#H�:0@.B0H�FID�ANFG=98;=JE�D�UGUID�d>=6f

FGZ6A.D�:0<�Q
     EXITM     

FGZ6A.D�:0<�Q

o ANH�K.<XE�D�UGUID�d>FGA.ZW<�st8;TrYeUI<>D�E.8lTr8PB�:0D>B08;UIU b H�K.<>TN8;B0:�D><�s6Y�8;AC=!FGD�ANFG=H�<�:0TNFIA.8PH�<�Q(FITNTN<�Q�FG8;H�<�UIVWM;VjH�KC<
EXITM

Y�=#<�@.QeDXFGA.=#H�:0@.B0H�FGD�AN8;A.Q
H�K.<>=#<�B�D�ACQRB0D�TNTN<�A.HkFG=JACD�HkFGA.B0UI@CQ�<�QR8P=JY�8;:0HLD�E.H�KC<X<�s6Y�8PA.=#FID�Anf

macro
alpha

_*First comment
exitm

_*Second comment
alpha endm

list mac

`LK.<XE�D�UGUID�d>FIACZW<�s68;TNY�UG<XFGUGUI@C=#H�:08;H�<�=9H�KC<X<�s6Y�8;AC=#FID�AND�E.H�K.<>Y�:0<�B�<�QeFIA.Z
<�s68;TNY�UG<�f

alpha ; Macro call
*First comment

exitm

`LK.<
ENDDUP

Y�=#<�@.Q�D>FIA.=#H�:0@.B0H�FID�AN<�A.Qe=JH�K.<>Q�<�E�FIA.FGH�FID�AND�ECH�KC<XB0D�Q�<
=#<�?;@.<�ACB�<>H�DXMP<X:0<�Y�<�8;H�<�Qu[ h A ENDDUP Ye=!<�@CQ�DXFGA.=#H�:0@.B0H�FID�AH�<�:0TNFIA.8PH�<�=98lQ�@.Y(D�:S<�B0K.D>Q�<�E_FGA.FGH�FID�ANd>FIH�KNH�K.<>=#8;Tr<>A.8;TN<�[ o E
ENDDUP

FG=9@.=#<�Q(dXFGH�K.FGAr8
DUP

D�:
ECHO

Q�<�E�FGA.FIH�FGD�ANdXFGH�KN8mQeFIE�E_<�:0<�ACH
UGD�B08;H�FID�ANE�FI<�UGQ(A.8;TN< b FGHkK.8P=JA.D><�E�E_<�B0H#[ ENDDUP K.8P=JACDX<�E�E�<�B�HLD�AN8Q�@.Y(Q�<�E�FGA.FIH�FGD�ANH�<�:0TNFGA.8;H�<�QRMPVW8l=#H�8PH�<�TN<�A.HLB0D�@.A.H#p�FIANH�K.FG=JB08;=#< b
ENDDUP

FG=9B�D�@CA.H�<�Qu[
`LK.<

ENDDUP
Ye=!<�@CQ�DXFGA.=#H�:0@.B0H�FID�ANFG=J:0<�=#H�:0FGB0H�<�QRH�DXQe<�E_FGA.FGH�FID�A.=9Á

DUPD�:
ECHOÅ [ o E.H�K.< ENDDUP Ye=!<�@CQ�D>FIA.=#H�:0@.B0H�FID�ANFG=9E_D�@CA.Q(D�AN8 MACROD�:
OPDEF

Q�<�E�FIACFIH�FGD�A b FGHkFG=JQ�<�E�FGA.<�QR8PA.Q(FI=9A.D�Hk:0<�B0D�Z6A.FGÇ�<�QR8P=J8Y�=#<�@.QeDXFGA.=#H�:0@.B0H�FGD�A�[ o E.H�K.< ENDDUP Y�=#<�@.QeDXFGA.=#H�:0@.B0H�FID�ANFG=9E_D�@.ACQd>FIH�K.FGAN8m=#Æ%FIY�YeFIA.Zj=#<�?;@.<�ACB�< b FIHLFI=9=#Æ
FIYeY�<�QR8PA.QRFG=9A.D�Hk:0<�B0D�Z6A.FGÇ�<�QR8P=8lY�=#<�@.Q�D>FGA.=#H�:�@CB�H�FGD�A�[

� Ôª×(ÉqÔÖÕ ×RÜ�i(Ì0ÉqÝzÍXÏtÐa×
ÝzÓ>×RÐ�+

ENDDUP-��Þ��
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`LK.<>E_D�:0TN8;HkD�ECH�KC<
ENDDUP

Ye=!<�@CQ�D>FIA.=#H�:0@.B0H�FID�ANFG=98;=JE�D�UGUID�d>=6f

/�4q·u-.³8$N'
ENDDUP     

FGZ6A.D�:0<�Q

`LK.<^/�4#·u-.³B$r'^O68;:0FI8PM;UI<>8;=#=#D�B0FI8PH�<�Q(d>FIH�KNH�K.<
ENDDUP

Y�=#<�@CQ�D
FGA.=#H�:0@.B0H�FID�AN=#Y�<�B0FGE_FG<�=9H�KC<X:0<�?;@CFI:0<�Q(A.8;TN<>D�E.8lQ�@.Y(=#<�?;@.<�ACB�<�[
/n4#·u-.³8$N'9TN@.=#HLTr<�<�HLH�K.<X:0<�?;@CFI:0<�TN<�A.H�=JE�D�:SA.8PTr<�=98;=JQe<�=#B�:0FGM;<�Q(FIA
=#@CM;=#<�B�H�FGD�A ¾ [ ½;b Y�8;Zt<XÂ2��[

`LK.<
NEXTDUP

Y�=#<�@.Q�DXFGA.=#H�:0@.B0H�FID�AN=#H�D�Y�=JH�K.<>B0@.:0:0<�A.HkFGH�<�:08;H�FGD�AND�E.8
Qe@.Y�UGFIB08;H�FGD�Ar=#<�?;@C<�A.B0<XFGA.Q�FGB08;H�<�QRMPVW8

DUP
D�:S8PA

ECHO
Y�=#<�@.Q�D

FGA.=#H�:0@.B0H�FID�An[ h =#=!<�TNM;UGVjD�E.H�K.<XB0@.:0:0<�A.HL:�<�Ye<�H�FGH�FID�AND�E.H�K.<>Q�@.Y=#<�?P@.<�A.B0<XFG=JH�<�:0TrFGA.8;H�<�Q(FITNTN<�Q�FG8;H�<�UIVj8;A.Q(H�KC<XA.<�s6Hk:0<�Y�<�H�FGH�FID�A b FGE8PA.V b FG=9M;<�Z6@.A�[

h =#=#<�TrMPUIVjD�E.H�K.<>B�@C:�:0<�A.HLFIH�<�:08;H�FGD�ArD�E.H�K.<>FGA.A.<�:0TND�=#HkQ�@.Y�UGFGB08;H�FGD�A<�s6Ye8;A.=#FGD�Ard>FIH�KN8lTr8PH�B0K.FGA.ZjUID�B08;H�FGD�ANE_FG<�UGQRA.8PTr<>FI=9H�<�:�TNFGA.8;H�<�Q
FGTNTN<�Q�FI8PH�<�UGV�[ o E.H�K.<>UID�B08;H�FGD�ANE_FG<�UIQ(A.8PTr<>FG=JA.D�HLY�:0<�=#<�A.H b 8;=#=#<�TNM;UIVD�ECH�KC<XB0@.:0:0<�A.HLFIH�<�:08;H�FID�AND�E.H�K.<>FGA.A.<�:0TND�=#HkQ�@.Y�UGFGB08;H�FID�AN<�s6Y�8;AC=!FGD�ANFG=
H�<�:0TNFIAC8;H�<�QmFGTNTr<�QeFI8;H�<�UGVÙ[

o E.D�H�K.<�:aQ�@.Y b <�B0KCD b Tr8PB�:0D b D�:aD�Y�Q�<�E.<�s6Ye8;A.=#FGD�A.=Jd><�:0<XFGA.B0UG@.Q�<�Qd>FGH�KCFIANH�K.<XQe@.Y�UGFIB08;H�FGD�Ar<�s6Ye8;A.=#FGD�ArH�DXMP<XH�<�:0TrFGA.8PH�<�Q b H�K.<�=#<<�s6Ye8;A.=#FGD�A.=J8;:0<X8;UG=#DXH�<�:0TrFGA.8;H�<�Q(FITNTN<�Q�FG8;H�<�UIV�[ o E.8lE_FGUG<X8;UG=#D>FI=MP<�FIA.ZjFGA.B0UI@CQ�<�QR8;HL<�s6Y�8;A.=#FGD�ANH�FGTN<Xd>FGH�KCFIANH�K.<XQe@.Y�UGFIB08;H�FGD�A
<�s6Ye8;A.=#FGD�ArFIHkFG=JH�<�:0TrFGA.8;H�<�QRFGTNTN<�Q�FI8PH�<�UGV�[
�LD�@NB�8PAr=#Y�<�B0FGE�VWH�K.<

NEXTDUP
Y�=#<�@.QeDXFGA.=#H�:0@.B0H�FID�AN8;A.VtdXK.<�:0<

d>FGH�KCFIAN8lY�:0D�Z6:08;Ti=#<�Z6TN<�A.H#[ o E.H�K.< NEXTDUP Y�=#<�@.Q�D>FGA.=#H�:�@CB�H�FGD�ANFI=E�D�@.A.Q(d>FIH�K.FGAN8lQ�<�E�FIA.FGH�FID�A b FGHkFG=JQ�<�E�FGA.<�Q(8;A.Q(FI=9A.D�HL:�<�B0D�Z6ACFIÇ�<�Q(8;=98Ye=!<�@CQ�DXFGA.=#H�:0@.B0H�FID�An[ o ECH�KC< NEXTDUP Y�=#<�@CQ�DXFGA.=#H�:0@.B0H�FID�ANFG=9E_D�@.ACQd>FGH�KCFIAN8l=#Æ
FGY�Y�FIACZW=#<�?;@C<�A.B0< b FIHLFI=9=#Æ
FGY�Y�<�Q(8;A.Q(FI=9A.D�Hk:0<�B0D�Z6A.FGÇ�<�Q(8;=8lY�=#<�@.QeD�[

� Î¦ÐJÊËÍXÏtÜÖÎ¦Ð Ð~�>ÉqÏ2Ó>Ø
Ï3�ÖÐ ÝzÜÖÎkÎ¦ÐJÔªÏ
É#ÏtÐaÎkÍ>Ï6ÉqÓ>ÔËÓ>Ø
×RÜ�iRÌ!É#ÝzÍ>Ï6ÉqÓ>Ô
Ð~�si(ÍXÔÖÑ�ÉqÓ>Ô
+
NEXTDUP-��Þ��
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`LK.<XE�D�:0TN8;HkD�E.H�K.<
NEXTDUP

Y�=#<�@.Q�D>FGA.=#H�:�@CB�H�FGD�ANFI=98;=9E_D�UGUGD�dX=6f

6I/�4#·u-C³8$r';9
     NEXTDUP     

FGZ6A.D�:0<�Q

`LK.<XD�Y�H�FGD�A.8;UP/�4q·u-.³8$N'9O68P:�FG8;M;UG<>=#Y�<�B0FIE�FG<�=JH�K.<>A.8;TN<XD�EC8mQe@.Y
=#<�?;@.<�ACB�<�[ o E.H�K.<>A.8;TN<>FG=JY�:0<�=#<�A.HLM;@.HLQ�D�<�=JA.D�HLTN8;H�B�KN8;ACV<�s6FG=#H�FIA.ZjQ�@.YeUIFGB08;H�FID�AN<�s6Y�8;AC=#FID�A b 8lB08;@.H�FGD�A���UI<�O6<�U%UIFG=#H�FIA.ZjTN<�=#=#8;Z6<XFG=FG=#=#@.<�Q(8;A.Q(H�K.<>Y�=#<�@.Q�D>FIA.=#H�:0@.B0H�FGD�ArQeD�<�=JA.D�H�K.FGA.Z.[ o E.H�K.<>A.8;TN<>FI=A.D�HLY�:0<�=#<�A.Hk8;A.Q(8lQ�@.Y�UGFGB�8PH�FGD�AN<�s6Y�8;A.=#FGD�ANQ�D�<�=JA.D�HLB0@.:0:�<�ACH�UGVj<�s6FI=#H b8lB08;@.H�FGD�A��_UG<�O6<�U
UGFG=#H�FGA.ZjTN<�=#=#8;Z6<XFG=9FI=#=#@.<�Q(8;A.Q(H�K.<>Y�=#<�@.Q�D
FGA.=#H�:0@.B0H�FGD�ANQ�D�<�=9A.D�H�K.FGA.Z.[

`LK.<
STOPDUP

Y�=#<�@.QeDXFGA.=#H�:0@.B0H�FGD�AN=#H�D�Ye=JQ�@.Y�UGFGB08;H�FID�AND�E.8lB0D�Q�<
=#<�?;@.<�ACB�<>FGA.Q�FGB08;H�<�QRM;Vj8

DUP
D�:

ECHO
Y�=#<�@.Q�D>FIAC=#H�:0@.B0H�FGD�A�[

STOPDUP
D�O6<�:0:0FIQ�<�=9H�KC<X:0<�Y�<�H�FIH�FGD�ArB0D�@.ACH![

h =!=#<�TNM;UGVjD�E.H�K.<XB0@.:0:0<�A.HLQ�@.Y(=#<�?;@.<�A.B0<>FI=9H�<�:0TNFGA.8;H�<�QFGTNTr<�QeFI8;H�<�UGV�[
STOPDUP

H�<�:�TNFGA.8;H�<�=JH�K.<>FIACA.<�:0TND�=!HLQ�@.Y(D�:S<�B0K.D
=#<�?;@.<�ACB�<>d>FIH�KNH�K.<>=#8;TN<XAC8;TN<X8;=9E�D�@.A.Q(FGANH�KC<XUGD�B08;H�FID�ANE�FG<�UIQu[ o EA.D>UGD�B�8PH�FGD�ANE_FG<�UGQRAC8;TN<X<�s6FG=#H�= b STOPDUP d>FGUIU
H�<�:0TNFIA.8PH�<>H�K.<FGA.A.<�:0TND�=#HkQ�@CYRD�:a<�B0K.D>=#<�?;@.<�A.B0<�[

STOPDUP
Q�D�<�=9A.D�Hk8;E�E�<�B�HLH�K.<

Q�<�E�FGA.FIH�FGD�AND�E.H�K.<XB0D�Q�<>=#<�?;@.<�A.B0<>H�KC8;Hkd>FIUGU
M;<>Q�@.Y�UGFGB08;H�<�Qu[

h =!=#<�TNM;UGVjD�E.H�K.<XFGA.A.<�:0TND�=#HkQe@.Y�UGFIB08;H�FGD�Ar<�s6Ye8;A.=#FGD�Ard>FGH�KN8TN8;H�B0K.FGA.ZWUGD�B08;H�FGD�ANE_FG<�UIQ(A.8;TN<XFG=JH�<�:�TNFGA.8;H�<�QRFGTNTN<�Q�FI8PH�<�UGV.p
K.D�d><�O6<�: b FGE.H�K.<>UID�B08;H�FGD�ArE�FG<�UIQ(A.8PTr<>FG=JA.D�HLY�:0<�=#<�A.H b 8;=#=#<�TNM;UIVjD�EH�K.<XFGA.A.<�:0TND�=#HkQ�@.Y�UGFGB08;H�FID�AN<�s6Y�8;A.=#FGD�ArFG=JH�<�:0TrFGA.8;H�<�Q(FITNTN<�Q�FG8;H�<�UIV�[
o E.D�H�K.<�:aQ�@.Y b <�B0K.D b TN8;B0:0D b D�:aD�Y�Q�<�E.<�s6Y�8;AC=#FID�A.=9d><�:�<>FGA.B0UI@CQ�<�Qd>FIH�K.FGANH�KC<XQ�@CY�UIFGB08;H�FID�AN<�s6Y�8;AC=#FID�ANH�K.8;Hkd>FGUIU
MP<XH�<�:0TrFGA.8;H�<�Q b H�K.<�=#<<�s6Y�8PA.=#FID�AC=J8;UI=#D>8;:0<XH�<�:0TNFGA.8;H�<�QRFGTNTr<�QeFI8;H�<�UGVÙ[ o EC8mE�FGUI<>8;UG=#DXFG=M;<�FGA.ZjFIACB�UG@.Q�<�Q(8;Hk<�stY�8;A.=#FGD�ArH�FGTN<Xd>FIH�K.FGANH�KC<XQ�@.YeUIFGB08;H�FID�A
<�s6Y�8PA.=#FID�ANH�K.8;HLdXFGUGU
M;<XH�<�:0TNFGA.8;H�<�Q b H�K.<>FIA.B0UG@.=#FGD�AND�E.H�K.8;HkE�FGUI<>FI=H�<�:0TNFIA.8PH�<�QlFGTrTN<�Q�FG8;H�<�UGVÙ[
�kD�@NB08;AN=#Y�<�B0FGE_VjH�K.<

STOPDUP
Y�=#<�@.Q�D>FGA.=#H�:�@CB�H�FGD�AN8;A.V6d>K.<�:0<

d>FIH�K.FGAN8mYe:�D�Z6:08;Tî=#<�Z6TN<�A.H#[ o E.H�K.< STOPDUP Y�=#<�@.Q�D>FIAC=!H�:0@.B0H�FGD�ArFG=E�D�@.A.Q(d>FIH�K.FGAN8mQe<�E_FGA.FGH�FID�A b FIHLFI=9Q�<�E�FIAC<�QR8;ACQRFG=9A.D�Hk:0<�B0D�Z6A.FGÇ�<�Q(8;=J8Y�=#<�@.QeDXFGA.=#H�:0@.B0H�FGD�A�[ o E.H�K.< STOPDUP Y�=#<�@.Q�D>FGA.=#H�:0@.B0H�FGD�ANFG=JE�D�@.A.Qd>FIH�K.FGAN8m=#Æ%FIY�YeFIA.Zj=#<�?;@.<�ACB�< b FIHLFI=9=#Æ
FIYeY�<�QR8PA.QRFG=9A.D�Hk:0<�B0D�Z6A.FGÇ�<�QR8P=8lY�=#<�@.Q�D>FGA.=#H�:�@CB�H�FGD�A�[

È(Ï6Ózi\i(É#ÔÖÕ
×(Ü�iRÌ0ÉqÝzÍXÏtÉqÓXÔ
+
STOPDUP-��Þ_ß��
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`LK.<>E_D�:0TN8;HkD�ECH�KC<
STOPDUP

Y�=#<�@.QeDXFGA.=#H�:0@.B0H�FID�ANFG=J8;=9E�D�UIUGD�d>=6f

6I/�4#·¦-.³8$N';9
     STOPDUP     

FGZ6A.D�:0<�Q

`LK.<^/�4#·u-.³B$r'^O68;:0FI8PM;UI<>8;=#=#D�B0FI8PH�<�Q(d>FIH�KNH�K.<
STOPDUP

Y�=#<�@.Q�D
FGA.=#H�:0@.B0H�FID�AN=#Y�<�B0FGE_FG<�=9H�KC<XAC8;TN<XD�EC8mQe@.Y(=#<�?;@.<�A.B0<�[ o E.H�K.<>A.8;TN<>FI=Ye:�<�=#<�ACHkM;@.HLQ�D�<�=JA.D�HLTr8PH�B0KN8;A.Vj<�s6FG=#H�FGA.ZjQ�@.Y�UGFGB�8PH�FGD�AN<�s6Y�8;A.=#FGD�A bD�: b FGE.H�K.<>A.8;TN<>FI=9A.D�HkYe:�<�=#<�ACHk8;A.Q(8lQ�@.Y�UGFGB�8PH�FGD�AN<�s6Y�8;A.=#FGD�ANQ�D�<�=ACD�HkB0@.:0:0<�A.H�UIVj<�s6FG=#H b 8mB08;@CH�FGD�A���UI<�Ot<�U
UIFG=#H�FIACZWTN<�=#=#8;Z6<>FI=9FI=#=#@C<�QR8;ACQH�K.<>Y�=#<�@.Q�D>FGA.=#H�:0@.B0H�FGD�ANQ�D�<�=9A.D�H�K.FIACZ.[J/�4#·u-.³8$N'9TN@.=#HkTN<�<�HkH�K.<
:0<�?;@CFI:0<�TN<�A.H�=JE�D�:aA.8;TN<�=J8P=JQ�<�=#B0:0FGM;<�QRFGAN=#@.M;=#<�B0H�FGD�A ¾ [ ½;b Y�8;Z6<>Â2�5[
`LK.<>E_D�UGUGD�dXFGA.Zj<�s68;TNY�UG<X@.=#<�=98

DUP
Ye=#<�@.Q�DXFGA.=#H�:0@.B0H�FID�ANH�D>Q�<�E_FGA.<

8PAN8;:0:�8PVWd>FGH�KNO68;UG@.<�= ¿;b Ã b 8;A.Q ½ f

S = W*
DUP 3,1
CON W.*–S

`LK.<>E_D�UGUID�d>FGA.ZWFGUGUI@C=#H�:08;H�<�=9H�KC<X<�s6Y�8;AC=#FID�AND�E.H�K.<>Y�:0<�B�<�QeFIA.Zj<�s68;TNY�UG<�f

CON W.*–S
CON W.*–S
CON W.*–S

o ANH�K.<>E_D�UGUID�d>FGA.Zj<�s68;TNY�UI<>H�K.< ECHO 8;ACQ DUP Y�=#<�@CQ�DXFGA.=#H�:0@.B0H�FID�A.=Qe<�E_FGA.<>8mA.<�=#H�<�Q(Q�@.Y�UGFGB�8PH�FGD�A�f

ECHO ECHO RI=(A,S),RJK=(B,T)
I SET 0
DUPI DUP 8
JK SET 0
DUPJK DUP 64

RI.I RJK.JK
JK SET JK+1
DUPJK ENDDUP
I SET I+1
DUPI ENDDUP
ECHO ENDDUP
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��������ì`LK.<XE�D�UGUID�d>FGA.ZW<�stY�8;A.=#FGD�ArFG=9A.D�HkZ6<�A.<�:08;H�<�Q(M;V êuhýëkb M;@CHFGHkFG=JFGA.B0UG@.Q�<�Q(H�DX=#K.D�d H�K.<><�s6Y�8;AC=!FGD�AND�E.H�K.<>Y�:0<�O6FID�@C=#UIVjA.<�=#H�<�Q
Q�@.YeUIFGB08;H�FID�AN<�s6Y�8;AC=#FID�A�[

`LK.<XE�D�UGUID�d>FIACZW<�s68;TNY�UG<XFGUGUI@C=#H�:08;H�<�=9H�KC<X<�s6Y�8;AC=#FID�AND�E.H�K.<>Y�:0<�B�<�QeFIA.Z
<�s68;TNY�UG<�f

; In the first call of the echo, the A 
; and B parameters are used.

A.0 B.0 ; DUPJK generates the A.O gets register
. . ; B.O through register A.0 gets register
. . ; B.64 instructions.
. .
A.0 B.64 ; DUPI increments the A register from
. . ; A.1 to A.7 for succeeding passes
. . ; through DUPJK.
. .
A.1 B.0 ; DUPJK generates register A.

+
 gets

. . ; register B.0 through register A.
+
 gets

. . ; register B.64 instructions.

. .
A.7 B.64 ;  i is l to 7.
S.0 T.O ; In the second expansion of the echo
. . ; pseudo instruction the S and T
. . ; parameters are used.
. .
S.0 T.64 ; DUPJK and DUPI generate the same
. . ; series of register instructions for
. . ; the S and T registers that were
. . ; generated for the A and B registers.
S.8 T.64

o ANH�K.<XE�D�UGUID�d>FGA.ZW<�s68PTrYeUI<>H�KC< STOPDUP Y�=#<�@.QeDXFGA.=#H�:0@.B0H�FGD�AH�<�:0TNFIA.8PH�<�=JQ�@.Y�UGFGB08;H�FID�A�f

LIST DUP
T SET 0
A DUP 1000
T SET T+1

IFE T,EQ,3,1 ; Terminate duplication when T=3.
A STOPDUP

CON T
A ENDDUP
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`LK.<>E_D�UGUID�d>FGA.ZW<�st8;TrYeUI<>FIUGUG@.=#H�:�8PH�<�=9H�K.<X<�s6Ye8;A.=#FGD�ArD�E.H�K.<>Y�:0<�B0<�Q�FGA.Z
<�s68PTrYeUI<�f

T SET T+1
CON T

T SET T+1
CON T

T SET T+1
A STOPDUP

o ANH�K.<>E_D�UGUGD�dXFGA.Zj<�s68;TNY�UI<>8 STOPDUP Y�=#<�@.Q�D>FIAC=#H�:0@.B0H�FGD�ANFI=9@.=#<�QH�D>H�<�:0TNFGA.8;H�<X8
DUP

FGTNTr<�QeFI8;H�<�UGV.f

DNAME DUP 3
_* First comment

STOPDUP
_* Second comment
DNAME ENDDUP

`LK.<>E_D�UGUID�d>FGA.ZW<�st8;TrYeUI<>FIUGUG@.=#H�:�8PH�<�=9H�K.<X<�s6Ye8;A.=#FGD�ArD�E.H�K.<>Y�:0<�B0<�Q�FGA.Z
<�s68PTrYeUI<�f

* First comment
STOPDUP

`LK.<XE�D�UGUID�d>FIACZW<�s68;TNY�UG<XFG=J=#FGTNFIUG8;:SH�DXH�K.<>Y�:0<�O6FID�@C=J<�s68;TNY�UG<X<�s6B0<�Y�H
NEXTDUP

:0<�Y�UG8;B0<�=
STOPDUP

[c`kK.<>B0@.:0:0<�A.HkFGH�<�:08;H�FGD�ArFG=JH�<�:0TNFIAC8;H�<�Q
FGTNTN<�Q�FI8PH�<�UGVWd>K.<�ANH�K.<

NEXTDUP
Y�=#<�@.QeDXFGA.=#H�:0@.B0H�FGD�ANFI=

<�ACB�D�@CA.H�<�:0<�Qu[

DNAME DUP 3
_* First comment

NEXTDUP
_* Second comment
DNAME ENDDUP
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`LK.<XE�D�UGUID�d>FIACZW<�s68;TNY�UG<XFGUGUI@C=#H�:08;H�<�=9H�KC<X<�s6Y�8;AC=#FID�AND�E.H�K.<>Y�:0<�B�<�QeFIA.Z
<�s68;TNY�UG<�f

* First comment
NEXTDUP

* First comment
NEXTDUP

* First comment
NEXTDUP

`LK.<
LOCAL

Y�=#<�@.Q�D>FGA.=#H�:0@CB�H�FGD�AN=#Y�<�B0FIE�FI<�=9@.A.FG?;@C<XB0K.8;:08;B0H�<�:a=!H�:0FGA.Z
:0<�Y�UG8;B0<�TN<�A.H�=JdXFGH�K.FGAr8lY�:0D�Z6:08;Ti=#<�Z6TN<�A.HkH�K.8PHk8;:0<XQ�<�E�FGA.<�QRD�ACUIV
d>FIH�K.FGANH�K.<XTN8;B0:0D b D�Y�Q�<�E b Q�@CY b D�:S<�B0K.D>Q�<�E�FIA.FGH�FGD�A�[^`LK.<�=#<XB0KC8;:08;B0H�<�:=#H�:0FIACZW:0<�Y�UG8;B0<�TN<�A.H�=J8;:0<>Æ
A.D�d>ArD�ACUIVjFIANH�K.<>Tr8PB�:0D b D�YeQ�<�E b Qe@.Y b D�:<�B0K.D>8;Hk<�s6Y�8PA.=#FID�ANH�FGTr<�[c`kKC<XTND�=#HkB0D�TNTND�Ar@C=#8;Z6<XD�ECH�KC<

LOCALY�=#<�@.QeDXFGA.=#H�:0@.B0H�FGD�ANFG=JE�D�:SQ�<�E�FGA.FGA.ZW=#V6TNM;D�UG= b M;@CHkH�K.< LOCAL Y�=#<�@.Q�DFGA.=#H�:0@.B0H�FGD�ANFI=9A.D�Hk:0<�=#H�:0FIB0H�<�QRH�D>H�K.<XQ�<�E�FGA.FIH�FGD�AND�E.=#V6TrMPD�UI=6[ ë D�B08;UY�=#<�@.QeDXFGA.=#H�:0@.B0H�FGD�A.=9dXFGH�K.FGAr8lTN8;B0:0D b D�Y�Q�<�E b Q�@.Y b D�:S<�B0K.D>K.<�8;Q�<�:8;:0<>A.D�HkY�8;:0HLD�E.H�KC<XTN8;B0:0DXQ�<�E�FGA.FGH�FGD�A�[
g Ar<�8PB�KNTN8;B0:0DXD�:aD�Y�Q�<�E.B08;UGU
8;ACQR<�8;B0KN:0<�Y�<�H�FGH�FGD�AND�E.8lQ�@.Y(D�:S<�B0K.D
Q�<�E�FGA.FIH�FGD�AN=#<�?;@.<�A.B0< b H�KC<X8;=#=#<�TNM;UG<�:aB�:0<�8;H�<�=98l@.A.FG?;@.<z
2��B0K.8;:08;B0H�<�:=#H�:0FIACZWÁ�B0D�TNTrD�ACUIVj@.=#<�Q(E_D�:aH�K.<XQe<�E_FGA.FGH�FID�AND�E.=#V6TNM;D�UG=JMPVWH�K.<>@.=#<�: ÅE�D�:S<�8;B0KNUID�B08;U%Y�8;:08;TN<�H�<�:a8;A.Q(=#@.M;=#H�FIH�@.H�<�=9H�KC<XB0:0<�8;H�<�QR=#H�:0FGA.ZWE�D�:
H�K.<>UID�B08;U%Y�8;:08;TN<�H�<�:aD�AN<�8;B0KrD�B0B0@.:0:0<�A.B0<>dXFGH�K.FGArH�K.<>Q�<�E�FIACFIH�FGD�A�[
`LK.<X@.ACFI?;@C<XB0K.8;:08;B0H�<�:S=#H�:0FGA.ZjB�:0<�8;H�<�Q(E_D�:aUGD�B�8PU
Y�8;:08;TN<�H�<�:�=9K.8;=9H�K.<
E�D�:0T

%%
-C-.-.-.-.-apÙdXK.<�:0<^-�FG=J8mQ�<�B0FGTr8PUeQeFIZ6FGH#[

|.<�:0D>D�:STND�:0<
LOCAL

Y�=#<�@.Q�D>FIAC=!H�:0@.B0H�FGD�A.=JB08;AN8;Y�Ye<�8;:SFGANH�KC<
K.<�8PQ�<�:SD�E.8lTN8;B0:0D b D�Y�Q�<�E b Q�@.Y b D�:S<�B0K.D>Q�<�E_FGA.FGH�FID�An[^`LK.< LOCALY�=#<�@.QeDXFGA.=#H�:0@CB�H�FGD�A.=JTN@.=#HkFGTNTN<�Q�FI8PH�<�UGVWE�D�UGUID�d H�K.<>Tr8PB�:0D>D�:SD�Y�Q�<�E
Y�:0D�H�D�H�V6Y�<X=#H�8;H�<�Tr<�ACH¦D�:

DUP
8;A.Q

ECHO
Y�=#<�@.Q�D>FGA.=#H�:�@CB�H�FGD�A.= b<�s6B0<�Y�HkE�D�:SFIACH�<�:0O6<�ACFIA.ZjB0D�TrTN<�A.Hk=#H�8;H�<�TN<�A.H�=6[

�kD�@NB08;AN=#Y�<�B0FGE_VjH�K.<
LOCAL

Y�=#<�@CQ�DXFGA.=#H�:0@.B0H�FID�AND�A.UGVjdXFGH�K.FGAr8
Q�<�E�FGA.FIH�FGD�A�[ o E.H�K.< LOCAL Y�=#<�@CQ�DXFGA.=#H�:0@.B0H�FID�ANFG=9E_D�@.ACQ(dXFGH�K.FIAN8=#Æ
FGY�Y�FGA.Zj=#<�?;@.<�A.B0< b FGHkFG=J=#Æ
FGY�Y�<�Q(8;A.Q(FG=JA.D�HL:�<�B0D�Z6ACFIÇ�<�Q(8;=J8Y�=#<�@.QeDXFGA.=#H�:0@.B0H�FGD�A�[

ÈNiRÐaÝzÉqØ��XÉqÔÖÕ Ì!ÓXÝzÍ>Ì
ÜÖÔÖÉqÛmÜÖÐ Ý��ÖÍ>Î¦Í>ÝzÏ6ÐJÎ
Ñ�ÏtÎkÉ#ÔÖÕ
ÎkÐ~i(Ì0Í>Ý¸ÐJÊËÐaÔÖÏ6Ñ
+
LOCAL-��Þ_ß!ß



�
�~�q�¦���������a�!� �u�t�6�������#�0�k�����e�q��� ���%�
�~�#�u¡C¢�¡X£t����¤¥���¦�%§%�������~����¨~�%©X�6�����t� xzy!{
|æ};y!�X��y!���;y!};�,y!�ç�
���

���������
	��
	������������������ �!" .���
��� �! #"%$ � �

`LK.<>E_D�:0TN8;HkD�ECH�KC<
LOCAL

Y�=#<�@.Q�D>FIAC=#H�:0@.B0H�FGD�ANFI=98;=9E_D�UGUGD�dX=6f

FGZ6A.D�:0<�Q
LOCAL     

6
-C³8$N'?9@6
,
6
-C³8$N'?9@9

`LK.<^-.³8$N'9O68;:0FG8;M;UI<>8;=#=#D�B0FI8PH�<�Q(d>FIH�KNH�K.<
LOCAL

Y�=#<�@.Q�D>FIAC=#H�:0@.B0H�FGD�A
=#Y�<�B0FGE�FI<�=9E_D�:0TN8;U
Ye8;:08;Tr<�H�<�:0=9H�KC8;HkTN@.=#HkMP<X@.ACFI?;@C<X8;A.Q(d>FIUGU
M;<
:0<�A.Qe<�:�<�Q(UGD�B08;U
H�DXH�K.<>Q�<�E_FGA.FGH�FID�An[a-.³8$N'9TN@.=#HkTN<�<�HkH�K.<
:0<�?;@CFI:0<�TN<�A.H�=JE�D�:aA.8;TN<�=J8P=JQ�<�=#B0:0FGM;<�QRFGAN=#@.M;=#<�B0H�FGD�A ¾ [ ½;b Y�8;Z6<>Â2�5[
`LK.<XE�D�UGUID�d>FIACZW<�s68;TNY�UG<XQ�<�TND�A.=#H�:08;H�<�=JH�K.8;Hk8;UGU
E�D�:0Tr8;U
Ye8;:08;Tr<�H�<�:0=
TN@.=#HLM;<>@.ACFI?;@C<�f

MACRO
UNIQUE PARM2 ; PARM2 is defined within UNIQUE.
LOCAL PARM1,PARM2 ; ERROR: PARM2 previously defined as a
. . ; parameter in the macro prototype
. . ; statement.
. .
UNIQUE ENDM

`LK.<>E_D�UGUGD�dXFGA.Zj<�s68;TNY�UI<>Q�<�TND�A.=#H�:08;H�<�=JK.D�d 8m@CA.FI?P@.<XB0K.8P:�8PB�H�<�:
=#H�:0FGA.ZWFG=JZt<�A.<�:08;H�<�QRE�D�:S<�8;B0KNY�8;:08;TN<�H�<�:SQ�<�E�FIAC<�QRM;VjH�K.<

LOCALYe=!<�@CQ�DXFGA.=#H�:0@.B0H�FID�Anf

macro
string
local param1,param2 ; Not part of the definition body.

param1 = 1
s1 param1 ; Register s1 gets the value defined by

; param1.
param2 = 2

s2 param2 ; Register s2 gets the value defined by
; param2.

string endm ; End of macro definition.
list mac ; Listing expansion.
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`LK.<XE�D�UGUID�d>FIACZW<�s68;TNY�UG<>FIUGUG@.=#H�:08;H�<�=9H�KC<XB08;UGU
8;A.Q(<�s6Y�8;AC=#FID�ANE�:�D�T
H�K.<XY�:0<�B0<�Q�FGA.ZW<�s68;TNY�UG<�f

string ; Macro call.
%%262144 = 1

s1 %%262144
; Register s1 gets the value defined by
; param1.

%%131072 = 2
s2 %%131072

; Register s2 gets the value defined by
; param2.

`LK.<XB08;UGU
H�D>H�KC<XTN8;B0:0DX=#H�:0FGA.ZWZt<�A.<�:08;H�<�=J@.A.FG?;@.<>=#H�:0FIA.Zt=JE�D�:
param1Á

%%262144Å 8PA.Q(E_D�: param2 Á %%131072Å [

`LK.<
OPSYN

Y�=#<�@.Q�D>FIAC=#H�:0@.B0H�FGD�ANQ�<�E_FGA.<�=98;AND�Y�<�:08;H�FID�ANH�K.8;HLFI=
=#V6A.D�ACV6TrD�@C=Jd>FIH�KN8;A.D�H�K.<�:aTN8;B0:�D>D�:aY�=#<�@.Q�D>FIA.=#H�:0@.B0H�FGD�A
D�Y�<�:08;H�FGD�A�[c`kK.<>E�@.A.B0H�FID�AC8;U
A.8;TN<>FIANH�K.<>UGD�B�8PH�FGD�ANE�FI<�UGQ(FI=9Q�<�E�FIA.<�Q(8;=
M;<�FGA.ZjH�K.<>=#8;Tr<>8;=9H�K.<>E_@.ACB�H�FGD�A.8;U%A.8;TN<XFGANH�K.<>D�Y�<�:08;A.Q(E�FI<�UGQu[��kD�@
B08;AN:0<�Q�<�E�FIA.<>8;A.VjY�=#<�@CQ�DXFGA.=#H�:0@.B0H�FID�AND�:aTr8PB�:0D>FGArH�K.FG=9Tr8PA.A.<�:0[
`LK.<XE�@.A.B0H�FGD�A.8;U
AC8;TN<XFGANH�K.<XUGD�B08;H�FGD�ArE�FG<�UIQ(B08;ANM;<>8lB0@.:0:�<�ACH�UGV
Q�<�E�FGA.<�Q(Tr8;B0:0D>D�:SY�=#<�@CQ�DXFGA.=#H�:0@.B0H�FID�ANFGArd>K.FGB0KNB�8P=#< b H�K.<XB0@.:0:0<�A.HQ�<�E�FGA.FIH�FGD�ANFI=9:0<�Y�UI8PB�<�Q(8;ACQR8lTN<�=#=#8;Z6<XFG=9FI=#=#@.<�Q(FGA.E�D�:�TNFGA.ZjV6D�@NH�KC8;H
8l:0<�Q�<�E�FIA.FGH�FGD�ArKC8;=JD�B0B0@.:0:0<�Qu[

h ArD�Y�<�:08;H�FGD�ANQ�<�E_FGA.<�Q(M;V OPSYN FG=JZtUID�M;8;U%FIECH�KC< OPSYN Y�=#<�@.Q�DFGA.=#H�:0@.B0H�FGD�AND�B0B0@.:0=Jd>FIH�K.FGANH�K.<XZtUID�M;8PU
Y�8;:0HkD�EC8;AN8;=#=#<�TrMPUI<�:
=#<�Z6TN<�A.H b 8;A.Q(FGHkFG=JUGD�B08;U
FGE.H�K.< OPSYN Y�=#<�@.Q�D>FIA.=#H�:0@.B0H�FGD�Ar8;YeY�<�8;:0=d>FIH�K.FGAN8;AN8;=#=#<�TNM;UI<�:aTND�Q�@.UG<XD�EC8m=#<�Z6TN<�A.H#[��kD�@NB08;AN:0<�E�<�:0<�A.B0<
Z6UGD�M;8;U
D�Y�<�:08;H�FGD�A.=9FIAN8;A.VjY�:0D�Z6:08;Ti=#<�Z6TN<�A.HkE�D�UGUID�d>FGA.ZWH�K.<
Q�<�E�FGA.FIH�FGD�A�[ v O6<�:0VjUID�B08;U
D�Y�<�:08;H�FGD�ANFI=9:�<�TND�O6<�Q(8;HkH�K.<><�A.Q(D�E.8Y�:0D�Z6:08;TiTND�Q�@CUI< b TN8;Æ
FGA.Zj8;A.VjY�:0<�O6FID�@C=JZ6UGD�M;8;U
Q�<�E�FGA.FIH�FGD�ANdXFGH�KrH�K.<=#8;TN<>A.8;TN<X8PO68;FGUI8;M;UG<>8;Z68;FGA�[

o E.H�K.< OPSYN Ye=!<�@CQ�DXFGA.=#H�:0@.B0H�FID�AND�B0B0@.:0=Jd>FGH�KCFIAN8lQ�<�E�FIACFIH�FGD�A b FGHkFG=Q�<�E�FGA.<�Q(8;A.Q(FI=9A.D�Hk:0<�B0D�Z6A.FGÇ�<�Q(8;=J8lY�=#<�@.QeDXFGA.=#H�:0@.B0H�FGD�A�[ o E.H�K.<
OPSYN

Y�=#<�@.Q�D>FIAC=#H�:0@.B0H�FGD�ANFI=9E_D�@CA.Q(dXFGH�K.FGAr8l=#Æ
FGY�Y�FGA.Zj=#<�?;@.<�A.B0< b FIHFG=J=#Æ
FGY�Y�<�Q(8;A.Q(FG=JA.D�HL:�<�B0D�Z6ACFIÇ�<�Q(8;=J8lY�=#<�@.QeDXFGA.=#H�:�@CB0H�FGD�A�[
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`LK.<>E_D�:0TN8;HkD�ECH�KC<
OPSYN

Y�=#<�@.Q�D>FIAC=#H�:0@.B0H�FGD�ANFI=98;=9E_D�UGUGD�dX=6f

)�46-.7;Ã
     OPSYN     

6 )�46-.7 ½ 9

`LK.<�)q46-C7��ìO68;:0FG8;M;UG<X8;=#=#D�B0FG8;H�<�QRd>FIH�KNH�K.<
OPSYN

Y�=#<�@.Q�D>FIAC=#H�:0@.B0H�FGD�A
=#Y�<�B0FGE�FI<�=98l:�<�?P@.FI:0<�Q(E�@.A.B0H�FID�AC8;U
A.8;TN<�[ o HkTN@.=#HkM;<>8lO68;UGFIQE�@.A.B0H�FGD�A.8;U%A.8;TN<�[c`kK.<>A.8;TN<>D�E.8lQ�<�E�FGA.<�Q(D�Y�<�:08;H�FID�AN=#@.B0KN8;=98
Ye=!<�@CQ�DXFGA.=#H�:0@.B0H�FID�AND�:aTr8PB�:0D b D�:aH�K.<X<�?P@.8;U
=#FGZ6A�[k)�46-.7tÃcTN@.=#HkACD�HMP<XM;UG8;A.ÆÖ8;ACQRTN@.=#HLTN<�<�HkH�K.<>:0<�?;@.FG:�<�TN<�A.H�=9E_D�:aE�@.A.B0H�FID�A.8PU
A.8;TN<�=6[
`LK.<�)q46-C7F�þO68;:0FG8;M;UG<X=#Y�<�B0FGE�FI<�=98;AND�Y�H�FID�AC8;U
E�@.A.B0H�FID�AC8;U
A.8;TN<�[ o HTN@.=#HLM;<>H�KC<XA.8PTr<>D�E.8lQ�<�E�FGA.<�Q(D�Y�<�:08;H�FGD�AND�:SH�K.<><�?;@.8PU
=#FGZ6A�[ o E)�46-.7 ½ FG=JM;UG8;A.Æ b )�46-.7tÃcM;<�B0D�TN<�=98mQeD��_A.D�H�K.FGA.ZjY�=#<�@.Q�D>FGA.=#H�:0@.B0H�FGD�A�[
o ANH�K.<>E_D�UGUID�d>FGA.Zj<�s68;TNY�UI< b H�K.<>TN8;B0:0DXQ�<�E�FGA.FGH�FGD�ANFIACB�UG@.Q�<�=9H�K.<
OPSYN

Y�=#<�@.Q�D>FIAC=#H�:0@.B0H�FGD�ANH�KC8;Hk:0<�Q�<�E�FIAC<�=JH�K.<
IDENT

Y�=#<�@.Q�D
FGA.=#H�:0@.B0H�FID�Anf

IDENTT OPSYN IDENT
MLEVEL ERROR ; Eliminates the warning error that is

; issued because the IDENT pseudo
; instruction is redefined.

MACRO
IDENT NAME
LIST LIS,OFF,NXRF

NAME LIST LIS,ON,XRF
; Processed if LIST=NAME on CAL control
; statement.

IDENTT NAME
IDENT ENDM

`LK.<XE�D�UGUID�d>FGA.ZW<�s68PTrYeUI<>FIUGUG@.=#H�:�8PH�<�=9H�KC<
OPSYN

B�8PUIU%8;A.Q(<�s6Y�8;A.=#FGD�A
Á�`kKC<X<�s6Ye8;A.=#FGD�AN=!H�8;:0H�=9D�ANUIFGA.< ½ [ Å f

IDENT A
LIST LIS,OFF,NXRF

A LIST LIS,ON,XRF ; Processed if LIST=NAME on CAL control
; statement.

IDENTT A
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o ANH�K.<XE�D�UGUID�d>FGA.ZW<�s68PTrYeUI< b H�K.< first TN8;B0:0DXFGUIUG@.=#H�:08;H�<�=JH�K.8;Hk8E�@.A.B0H�FID�AC8;U
B08;ANM;<>:0<�Q�<�E_FGA.<�Q(TN8;A.VjH�FITN<�=6f

macro
first
s1 1
s2 2
s3 s1+2

first endm
second opsyn first

; second is the same as first.
third opsyn second

; third is the same as second.

`LK.<XE�D�UGUID�d>FIACZW<�s68PTrYeUI<>FIACB�UG@.Q�<�=9H�K.< g Y�Q�<�ECB08;UIUG=98;A.Q(<�s6Y�8;A.=#FGD�A.=
E�:0D�TiH�KC<XY�:0<�B0<�Q�FIACZW<�s68;TNY�UG<�f

first ; Macro call.
s1 1
s2 2
s3 s1+s2
second
s1 1
s2 2
s3 s1+s2
third
s1 1
s2 2
s3 s1+s2

o ANH�K.<>E_D�UGUGD�dXFGA.Zj<�s68;TNY�UG< b H�K.<XE�@.A.B0H�FGD�A.8;U EQU FG=JQ�<�E�FGA.<�Q(H�DY�<�:0E�D�:0TiH�K.<X=#8;TN<>D�Y�<�:08;H�FID�AN8;=
=
f

EQU OPSYN = ; EQU is defined to
; perform the
; operation that the
; = pseudo
; instruction
; performs.


