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%'&)(+*-,/.10�2/&)354+*-6�350�.�2/&'7�8:9);�<)=>=�?/;1@BACAC;�DFEHG�;�9I8:JK8:=
A'=�@BACLNM�O
8:J/=�;�9)P�9);�=�8�JRQSACM�T/9)<);UAC=�@B=�;�DK;�J/=�AV@BJ/7WQX;�J/;�9)@B=�8:J/QS@BJKM�E�Y);�<)=
PZ9�M�QX9)@BD\[

]_^/`badcIef7�;�=�@B8:G�;�7W7�;�AC<)9)8�PZ=
8:M�JKM�O/=�?/;UP�AC;�TR7�MU8:J/AC=�9)T/<)=
8:M�J/A
PZ9�;�AC;�JR=
;�7W8:JF=�?/8:AVAC;�<)=�8:M�JF@B9);1G�8:AC=�;�7g8:JK@BG:P�?/@BEB;�=�8:<)@BG�M�9)7�;�9I8:J
@HP�P�;�J/7�8:hVejiBP�@BQX;Wk�lBmn[

op@B<)?KP�9)M�QX9�@HDqDKM�7�T/G:;UEH;�QX8�J/A'r18�=�?K@BJ
IDENT

P�AC;�T/7�M18:J/AC=�9�TR<�=�8:M�J
@HJ/7W;�J/7�A'rU8:=�?K@BJ

END
PZAC;�T/7�MU8:J/AC=�9)T/<)=�8�M�Js[utnvXDKEBM�G:iBDF8:<)9)M�iBDK@B<)9�M�i

@HJ/7gM�PZ7�;�O/7�;�O�8�J/8:=�8:M�J/AV=�?/@B=�M�<�<)T/9prU8:=�?/8:JF=�?/;1P�9)M�QX9)@BDqDKM�7�T/G:;U@H9�;
<)G:;�@B9);�7gEH;�OwM�9);U@HACA�;�DKEBG:8:J/QS=�?/;1J/;�hX=>P�9)M�QX9)@BDxDFM�7�TRG�;�[
y1;�O�8�J/8:=�8:M�J/AVM�O/ACvXDKEBM�G:ACiBDK8:<�9)M�ACiBDK@B<)9)M�ACiBM�9IM�PZ7�;�OwA'8�JR<)G�T/7Z;�7gEB;�O�M�9);
=�?/;1O�8�9)AC=

IDENT
P�AC;�T/7�M18:J/AC=
9)TR<�=�8:M�JKM�9IEB;�=�r1;�;�JK@BJ

END
@BJ/7W@

ACTREBAC;�zBT/;�J/=
IDENT

P�AC;�T/7�M18:J/AC=�9�TR<�=�8:M�JK@B9);UQXG:M�EB@BG$@BJ/7W<)@BJKEB;
9);�O�;�9);�J/<);�7W8�JK@BJRvSACTREBAC;�zBT/;�J/=�P�9)M�QX9)@BDqDKM�7�T/G:;1{wAC;�;1ACT/EBAC;�<)=�8:M�J
| [}kB[ ~BiBPZ@BQX; |B�B� [
�p;�7�;�O�8�J/@HEBG�;1DK8�<)9)M�A'@BJ/7WACvXDKEBM�G�A'<)@BJKM�J/G�v�EB;17�;�O�8�J/;�7WG:M�<)@BG�G:v�[u��O
=�?/;�v�@BP�P�;�@H9IEB;�O�M�9);U=�?/;1Ow8:9)AC=

IDENT
M�9IEB;�=�r1;�;�JF@HJ

END
@BJ/7

ACTREBAC;�zBT/;�J/=
IDENT

P�AC;�T/7�M18�JRA�=�9)T/<)=�8:M�JF=�?/;�v�@B9);U<)G:;�@B9);�7g@HOw=�;�9
@HACA�;�DKEBG:8:J/QS=�?/;1J/;�hX=>P�9)M�QX9)@BDqDKM�7�T/G:;�[
t�vXDKEBM�G�8:<IDK@B<)?/8:J/;18:J/AC=
9)TR<�=�8:M�J/AV@HJ/7W=
?R;UO�M�G�G:M�r18�JRQSP�AC;�T/7ZM
8:J/AC=�9)T/<)=�8�M�JRAVDKT/AC=>@BP�PZ;�@B9Ir18�=�?/8:JK@�P�9)M�QX9)@BDqDKM�7�TRG�;�[u�>?/;�v�@B9);
@HG�G:M�rU;�7WM�T/=�AC8:7�;1M�O/@BJ

IDENT
=�M
END

AC;�zHT/;�J/<);1M�J/G�v�r18�=�?/8:JKM�P�7�;�O
M�9pDK@B<)9�M17�;�O�8�J/8:=�8:M�J/AX[

ALIGN BSS CON LOC START
BITP BSSZ DATA ORG VWD
BITW COMMENT ENTRY QUAL
BLOCK COMMON EXT SECTION

��?/;
LOCAL

P�AC;�T/7�M18�J/AC=�9)T/<)=�8:M�JFDKT/AC=>M�<)<)T/9I8:DKDK;�7�8�@H=
;�G:vS@HOw=�;�9I@
DK@B<)9)MUM�9IM�PZ7�;�O/P�9)M�=
M�=�vXP�;1AC=
@H=
;�DK;�J/=>M�9p@BOw=�;�9I@

DUP
M�9

ECHOPZA�;�TR7�MU8:J/AC=�9)T/<)=�8�M�Js[u�IM�DKDK;�J/=>AC=�@B=�;�DK;�J/=�AV<)@BJK8:J/=�;�9��X;�JR;�[sejG�G
M�=�?/;�9pP�AC;�T/7�M18�JRAC=
9)T/<)=�8:M�J/ACiBDK@B<)9)MU7�;�O�8:J/8�=�8:M�J/ACiB@BJ/7WM�P�7�;�O
7Z;�Ow8:J/8:=
8:M�J/A'<)@BJK@BP�P�;�@B9p@BJ/vXr1?/;�9);U8:JK@���e���P�9)M�QX9)@BD\[
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Æ�A�;�TR7�MU8:J/AC=�9)T/<)=
8:M�J/A'@B9);U<)G:@BACAC8�O�8:;�7g@BJR7g7�;�AC<)9)8:EB;�7g@H<�<)M�9)7�8:J/Q�=
M
=�?/;�8:9I@BP�PZG�8:<)@B=�8�M�JRA�iH@BAVO�M�G�G:M�r1AXÇ
�IG:@BACA Æ>AC;�T/7�M18�JRAC=
9)T/<)=�8:M�J/A
Æ>9)M�QX9)@BDq<�M�JR=
9)M�G

IDENT
i
END

i
COMMENT

�>M�@B7Z;�9IG�8:J/L�@HQX;
ENTRY

i
EXT

i
START

È�M�7�;U<)M�J/=�9)M�G
BASE

i
QUAL

i
EDIT

i
FORMAT

tn;�<)=�8:M�JF<)M�J/=�9�M�G
SECTION

i
BLOCK

i
COMMON

i
STACK

i
ORG

i
LOC

i
BITW

i
BITP

i
BSS

i
ALIGN

È�;�ACAC@BQX;U<)M�J/=�9)M�G
ERROR

i
ERRIF

i
MLEVEL

i
DMSG

�>8:AC=�8�JRQS<�M�JR=
9)M�G
LIST

i
SPACE

i
EJECT

i
TITLE

i
SUBTITLE

i
TEXT

i
ENDTEXT

tnvXDKEBM�G�7�;�O�8�JR8�=�8:M�J
=
i
SET

i
MICSIZE

i
DBSM

y1@B=
@_7�;�O�8:J/8�=�8:M�J
CON

i
BSSZ

i
DATA

i
VWD

�IM�JR7�8�=�8:M�J/@BG�@BACAC;�DKEBG:v
IFA

i
IFC

i
IFE

i
IFM

i
SKIP

i
ENDIF

i
ELSE

È�8�<)9)MU7Z;�Ow8:J/8:=�8�M�J
CMICRO

i
MICRO

i
OCTMIC

i
DECMIC

É>8:G:;U<�M�JR=
9)M�G
INCLUDE

y1;�Ow8:J/;�7NAC;�zBT/;�J/<);�A
MACRO

i
OPDEF

i
DUP

i
ECHO

i
ENDM

i
ENDDUP

i
STOPDUP

i
LOCAL

i
OPSYN

i
EXITM

i
NEXTDUP

]_^/`badcIÊ>M�TK<)@BJKACP�;�<)8:Owv�P�AC;�T/7ZMU8:J/AC=�9)T/<)=
8:M�J/A'8:JFTRP�P�;�9)<)@BAC;UM�9
G:M�rU;�9)<)@BAC;�iBEBTR=>J/M�=>8:JKDK8�hX;�7W<)@BAC;�[
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��?/;UPZ9�M�Q-9�@HDq<)M�J/=�9�M�G$P�AC;�T/7�M18�J/AC=�9)T/<)=�8�M�JRAV7�;�O�8�JR;U=�?/;1G�8:DK8�=�A'M�O/@
PZ9�M�QX9)@BDxDKM�7�T/G:;U@BJ/7W8:J/<)G�TR7�;U=�?/;1OwM�G:G:M�rU8:J/Q/Ç
Æ�AC;�T/7�M yU;�AC<)9)8:P�=�8�M�J
IDENT

È�@B9)L�AV=�?/;1EB;�QX8:J/J/8:J/Q�M�O/@_P�9)M�QX9)@BDqDKM�7�T/G:;�[

END
È�@B9)L�AV=�?/;1;�J/7WM�O/@�PZ9�M�QX9)@BDxDKM�7�T/G:;�[

COMMENT
oIJ/=�;�9)AV<)M�DKDK;�J/=�iBQX;�J/;�9)@BG:G�v�@�<)M�P�vX9)8:QX?/=�iB8�J/=�M
=�?/;UQX;�JR;�9�@H=
;�7WEB8:J/@B9)vSG:M�@B7WDKM�7�T/G:;�[

��?/;1G�M�@B7�;�9pG�8:J/L$@BQX;UP�AC;�TR7�MU8:J/AC=�9)T/<)=�8�M�J/A'P�9)M��X8:7�;UO�M�9I=�?/;1G�M�@H7�8�JRQSM�O
DKT/G:=�8:P�G�;1M�E�Y�;�<)=>P�9)M�QX9)@BDqDKM�7�TRG�;�ACiBG:8�JRL�8�JRQS=�?/;�Dq8:J/=�MUM�J/;
;�hX;�<)TR=
@BEHG�;1P�9)M�QX9�@HDq{

ENTRY
@BJ/7

EXT
� iB@BJR7gACP�;�<)8:O�vX8�J/Q�=�?/;1DK@B8:J

PZ9�M�QX9)@BDx;�J/=�9�v�{
START

� [
��?/;1G�M�@B7Z;�9IG:8�JRL�@BQX;1P�AC;�T/7�M18�J/AC=�9)T/<)=�8:M�J/AV8:J/<)G:T/7�;1=
?R;UO�M�G:G�M�r18�JRQ/Ç
Æ�AC;�T/7�M yU;�AC<)9)8:P�=�8�M�J
ENTRY

tnP�;�<)8:Ow8:;�AVACvXDKEBM�G:ACiB7�;�O�8�JR;�7g@BA'@B7�7�9);�ACAC;�AVM�9
�X@BG:T/;�ACiBACM1=
?R@B=>=�?/;�v�<)@BJKEB;1T/AC;�7WEBvSM�=�?/;�9
P�9)M�QX9)@BDqDKM�7�T/G:;�AVG:8�JRL�;�7gEBv�@�G:M�@B7�;�9)[

EXT
tnP�;�<)8:Ow8:;�AVG:8:J/L�@BQX;1=�MU@B7Z7�9);�A�AC;�A'M�9I�X@BG:T/;�A'7�;�O�8�J/;�7
@BAV;�JR=
9)v�ACvXDFEHM�G�A'8�JKM�=�?/;�9IP�9)M�QX9)@BDqDKM�7�TRG�;�AX[

START
tnP�;�<)8:Ow8:;�AVACvXDKEBM�G:8:<I@B7�7�9);�ACA'@B=>r1?/8�<)?K;�hX;�<)T/=�8�M�J
EB;�QX8:J/AX[

È�M�7�;1<)M�J/=�9)M�G�P�AC;�T/7�M18�JRAC=
9)T/<)=�8:M�J/AV7Z;�Ow8:J/;1=
?R;U<)?/@B9)@B<)=�;�9)8:A�=�8:<)AVM�O/@HJ
@HACA�;�DKEBG:v®[u��?/;

BASE
P�AC;�T/7ZMU8:J/AC=�9�TR<�=�8:M�JK7�;�=�;�9�DK8:J/;�AVr1?/;�=�?/;�9

JRM�=
@H=
8:M�JKOwM�9pJ/T/DK;�9)8�<p7�@B=�@�8:A'@BACACT/DK;�7g=�MUEH;UM�<)=�@BG�M�9I7�;�<)8:DK@BG�[Í��?/;
QUAL

P�AC;�T/7�M18�JRAC=
9)T/<)=�8:M�JFPZ;�9�DK8:=�AVACvXDKEBM�G:AV=�MUEB;17�;�O�8�JR;�7g@BA
zHT/@BG:8�O�8:;�7gM�9pT/J/zHT/@BG:8�O�8:;�7d[u�>?/;

EDIT
P�AC;�T/7�M18�JRAC=
9)T/<)=�8:M�JF<)M�J/=�9)M�G:A

=�?/;1;�7�8:=
8:J/Q�M�O/@BACAC;�DKEBG:;�9IAC=�@B=�;�DF;�JR=
AX[u�>?/;
FORMAT

P�AC;�T/7�M
8:J/AC=�9)T/<)=�8�M�JK<)M�J/=�9)M�G�A'=�?/;UO�M�9)DF@H=>=�?/@B=>8:AVTRAC;�7gO�M�9I8:J/=�;�9)P�9);�=
8:J/Q
@HACA�;�DKEBG:vSACM�TR9�<);1AC=
@H=
;�DK;�J/=�AX[
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��?/;UDKM�7�;1<)M�J/=�9�M�G$P�AC;�T/7�M18�J/AC=�9)T/<)=�8�M�JRAV8:J/<)G:T/7�;U=�?/;1O�M�G�G:M�rU8:J/Q/Ç
Æ>AC;�T/7ZM yU;�AC<)9)8�PZ=
8:M�J
BASE

tnP�;�<)8�O�8:;�AV7�@B=�@_@BAVEB;�8:J/Q�M�<)=
@HG�iB7�;�<)8:DK@BG:iBM�9I@
DF8:hX=�T/9);UM�O/EHM�=
?�[

QUAL
yU;�AC8:QXJ/@B=�;�A'@�AC;�zHT/;�J/<);UM�OR<)M�7�;1rU?/;�9);1ACvXDKEBM�G�A
DF@Bv�EB;17�;�O�8�JR;�7gr18:=
?K@_zBT/@HG�8:Ow8:;�9�iBACTR<�?ì@BAV@
<�M�DKDKM�JK9)M�T/=�8�J/;1r18�=�?K8�=�A'M�rUJKG:@BEB;�G:AX[

EDIT
��T/9)J/A';�7�8�=�8:J/Q�M�JKM�9pM�OwO�[

FORMAT
�I?/@BJRQX;�AV=�?/;1OwM�9)DK@B=>=�M1M�G�7WM�9pJ/;�rÍ[

tn;�<)=�8:M�JF<)M�JR=
9)M�G�PZA�;�TR7�MU8:J/AC=�9)T/<)=�8�M�JRAV<)M�J/=�9)M�G�=�?/;1T/AC;UM�O/AC;�<)=�8:M�J/A
@BJR7g<)M�T/J/=�;�9)AV8:JK@_�de���P�9)M�QX9)@BD\[
��?/;UAC;�<)=�8:M�JF<)M�J/=�9)M�G�P�AC;�TR7�MU8:J/AC=�9)T/<)=�8�M�J/A'8:J/<)G�TR7�;U=�?/;1OwM�G:G:M�rU8:J/Q/Ç
Æ>AC;�T/7ZM yU;�AC<)9)8�PZ=
8:M�J
SECTION

yU;�O�8�JR;�AVACP�;�<)8:Ow8:<IP�9)M�QX9)@BDxA�;�<)=�8:M�J/AV@HJ/7g9);�P�G:@B<);�A
=
?R;

BLOCK
@BJ/7

COMMON
P�AC;�T/7�M18:J/AC=�9�TR<)=
8:M�J/AX[

�>?/;
SECTION

P�AC;�T/7�M18�JRA�=�9)T/<)=�8:M�JF8:A
9�;�<)M�DKDK;�J/7�;�7WOwM�9pT/AC;Ur18�=�?K@BG:G��I9)@BvSÆ$í�Æ
A�v-A�=�;�DKA'EB;�<)@BT/AC;U8:=�8�J/<)G:T/7�;�A'@BG:G�M�O/=�?/;
<�@HP�@BEB8:G�8:=�8�;�A'M�O

BLOCK
@BJR7

COMMON
P�AC;�T/7�M

8�J/AC=�9)T/<)=�8�M�JRAX[

BLOCK
yU;�O�8�JR;�AVG:M�<)@BG�AC;�<)=�8:M�J/AX[

COMMON
yU;�O�8�JR;�AV<)M�DKDKM�JFAC;�<)=�8:M�J/AV=�?/@H=><)@BJKEB;
9�;�O�;�9);�J/<);�7gEHvS@BJ/M�=�?/;�9pP�9)M�QX9)@BDqDKM�7�T/G:;�[

STACK
��JR<�9);�DK;�J/=�AV=�?/;1AC8:î�;UM�O/=�?/;1AC=�@B<)L>[

ORG
�I;�AC;�=�AVG:M�<)@B=�8�M�JK@BJ/7WM�9)8:QX8�JK<)M�T/J/=�;�9)AX[

LOC
�I;�AC;�=�AVG:M�<)@B=�8�M�JK<)M�T/J/=�;�9)[

BITW
tn;�=�AV=�?/;U<)T/9)9);�J/=>EH8�=>P�M�AC8:=�8�M�JK9);�G:@B=�8��X;1=
M1=�?/;
<�TR9�9);�J/=�rUM�9)7d[

BITP
tn;�=�AV=�?/;U<)T/9)9);�J/=>EH8�=>P�M�AC8:=�8�M�JK9);�G:@B=�8��X;1=
M1=�?/;
<�TR9�9);�J/=�P�@B9)<�;�G�[

ï àpÕÖØXâãÑ1×ðÕÖÑ1×ÙØXÏ>Ñ1Ú
 +Ûæñ



�/�����B� �����B���5���H���5�����B�Ë�� �¡¢)£w¤�¥�¦Z§w§:¨w©Iªw«¬¥H�¤�¯�°X±�¤²°C¨$³Ì¢
¦��´�µ¬¶�£�¢�£w¤�¥H·B¸)·s¹®¥�§�º ¨w©d§-»/¼�½}¼�¾¿¼�À�Á¿¼$ÂUÃXÀ�ÄbÃ-Å

�
ë ������
	��������
�������������������� � ��!�"$# � �

Æ>AC;�T/7�M y1;�AC<)9�8:P�=�8:M�J
BSS

�I;�AC;�9)�X;�AVDK;�DFM�9)v�[

ALIGN
e�G:8:QXJ/A'<�M�7Z;UM�JK@HJK8�J/AC=�9)T/<)=�8�M�JìEBT/O�Ow;�9pEBM�T/J/7Z@B9)v®[

�$rUM1P�AC;�T/7�M18:J/AC=
9)TR<�=�8:M�J/ACi
ERROR

@BJ/7
ERRIF

iBG:;�=>vXM�TKQX;�JR;�9�@H=
;1@BJ
@HACA�;�DKEBG:v�;�9�9)M�9p<�M�JR7�8�=�8:M�Js[u�>?/;

MLEVEL
P�AC;�T/7�M18�JRAC=
9)T/<)=�8:M�JFG:;�=�A

vXM�TK<)?/@HJ/QX;1=
?R;UG:;��X;�G�M�ORDF;�ACAC@BQX;�A'vXM�TK9);�<);�8��X;18:JKvXM�T/9IACM�TR9�<);
PZ9�M�QX9)@BD\[
Æ�AC;�T/7�M yU;�AC<)9)8:P�=�8�M�J
ERROR

tn;�=�AV@HJF@BACAC;�DKEBG:v�;�9�9)M�9pOwG:@BQ

ERRIF
tn;�=�AV@BJK@BACAC;�DKEBG:vS;�9)9)M�9IO�G:@BQS@H<�<)M�9)7�8:J/Q�=
M1=�?/;
<)M�J/7�8:=
8:M�J/A'EB;�8�JRQS=�;�AC=
;�7

MLEVEL
tn;�=�AV=�?/;1G�;��X;�G�@H=>rU?R8�<)?KDK;�A�AC@HQX;�AV@B9);U9);�P�M�9)=�;�7
8�JK=�?/;1ACM�T/9)<);UG:8:AC=
8:J/Q

DMSG
��ACA�TR;�AV@_<)M�DKDF;�JR=
ò�G:;��X;�G�DK;�ACAC@BQX;U<)M�JR=
@B8:J/8:J/Q�=�?/;
AC=�9�8:J/Q�O�M�T/J/7W8�JK=�?/;1M�P�;�9)@BJ/7WO�8�;�G:7

��8�AC=�8:J/Q�<�M�JR=
9)M�G�PZA�;�TR7�MU8:J/AC=�9)T/<)=�8�M�J/A'<)M�J/=�9�M�G$=
?R;U<)M�J/=�;�J/=>@HJ/7
O�M�9)DK@B=>M�O/=�?/;1G�8:AC=�8�J/Q�P�9)M�7�T/<);�7WEBvS=�?/;1@BACAC;�DKEBG:;�9�[u��?/;�AC;UPZA�;�TR7�M
8:J/AC=�9)T/<)=�8�M�JRAV@B9);1J/M�=>G:8:AC=
;�7WT/JRG�;�ACA'=�?/;

LIST
P�AC;�T/7�M18:J/AC=�9�TR<�=�8:M�JK8�A

ACP�;�<)8:O�8�;�7WEBv�T/AC8:J/Q�=
?R;
LIS

M�P�=�8�M�J�[
��?/;1G�8:AC=�8�J/Q�<)M�J/=�9)M�G�P�AC;�T/7�M18:J/AC=�9)T/<)=
8:M�J/A'@B9);U@BA'O�M�G�G:M�r1A Ç
Æ�AC;�T/7�M yU;�AC<)9)8:P�=�8�M�J
LIST

�IM�J/=�9)M�G:AVG:8�AC=�8:J/QSEHvSACP�;�<)8:OwvX8:J/Q�P�@B9)=
8:<)T/G:@B9IG:8�AC=�8:J/Q
Ow;�@H=
TR9�;�A'=�?/@B=>r18:G�G$EB;U;�J/@HEBG�;�7WM�9I7Z8�AC@BEHG�;�7

SPACE
��J/AC;�9)=
A'EBG:@BJ/LÙG:8:J/;�AV8:JKG:8�AC=�8:J/Q

EJECT ó ;�QX8:J/A'J/;�rôP�@HQX;
TITLE

Æ>9)8:J/=�AVDK@B8:JF=�8:=�G�;1M�JF;�@H<�?KP�@HQX;UM�O/G:8:A�=�8:J/Q

SUBTITLE
Æ>9)8:J/=�AVACT/EB=�8:=�G�;1M�JK;�@B<)?FPZ@BQX;UM�ORG�8:AC=�8�J/Q
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Æ>AC;�T/7ZM yU;�AC<)9)8�PZ=
8:M�J

TEXT
yU;�<)G:@B9);�AVEB;�QX8:J/J/8:J/Q�M�O/QXG:M�EB@BG$=
;�hX=�ACM�T/9)<);

ENDTEXT
�H;�9)DK8:J/@B=�;�AVQXG:M�EB@BG�=�;�hX=>ACM�T/9)<);

��?/;
=
i
SET

iH@BJ/7
MICSIZE

P�AC;�T/7�M18:J/AC=
9)T/<)=�8:M�J/A'7�;�Ow8:J/;1ACvXDKEBM�G�A
T/AC;�7W8:JF=�?/;1P�9)M�QX9)@BD\[Í�p;�zBT/8:9);�DF;�JR=
A'O�M�9IACvXDKEBM�G:AV@B9);1A�PZ;�<�8:O�8�;�7W8:J
ACT/EBAC;�<)=�8:M�JFù�[ | iHP�@BQX;1úBmn[u�>?/;1ACvXDKEBM�G�7�;�O�8:J/8�=�8:M�JKP�AC;�T/7�M
8:J/AC=�9)T/<)=
8:M�J/A'@B9);1@BA'OwM�G:G:M�rUAXÇ
Æ>AC;�T/7ZM yU;�AC<)9)8�PZ=
8:M�J
=

oIzBT/@B=�;�A'@_ACvXDFEHM�G�=�MU@_�X@BG:T/;�û�JRM�=>9);�7�;�O�8�J/@HEBG�;�[

SET
tn;�=�AV@_ACvXDKEBM�G�=�MU@_�X@BG:T/;�û�9);�7�;�O�8�JR@BEBG:;�[

MICSIZE
oIzBT/@B=�;�A'@_A�v-DFEHM�G�=�MU@_�X@BG:T/;1;�zBT/@BG�=�M1=�?/;
J/T/DKEB;�9IM�OR<�?R@B9)@B<)=
;�9)A'8�JKDK8:<�9)M1AC=�9�8:J/Q/û
9�;�7Z;�Ow8:J/@BEBG:;�[

DBSM ü ;�J/;�9)@B=�;�A'@�JR@BDK;�7gG:@BEB;�G$;�J/=�9�v�8:JF=�?/;17�;�EBTRQ
A�v-DFEBM�G�=�@BEHG�;�A'rU8:=�?F@_ACP�;�<)8�O�8:<I=
v-P�;UACP�;�<)8:Ow8:;�7d[

y1@B=�@�7Z;�Ow8:J/8:=
8:M�JKP�AC;�T/7�M18:J/AC=�9�TR<�=�8:M�J/A'@B9);U=�?/;1M�J/G:vSP�AC;�TR7�M
8:J/AC=�9)T/<)=
8:M�J/A'=
?R@B=>QX;�J/;�9)@B=�;1M�E�Y�;�<)=>EB8:J/@B9)v�[u�>?/;1M�J/G:vSM�=�?/;�9
8:J/AC=�9)T/<)=
8:M�J/A'=
?R@B=>@B9);1=
9)@BJRA�G:@B=�;�7W8�JR=
M1M�E�Y);�<�=�EB8�JR@B9)vS@B9);1=
?R;
ACvXDKEBM�G:8�<pDK@B<)?/8�JR;U8:J/AC=�9)T/<)=
8:M�J/AX[�e�JK8:J/AC=�9)T/<)=
8:M�JK=�?/@B=>Q-;�J/;�9)@B=�;�A
EB8:J/@B9)v�<)@BJ/J/M�=�EB;UTRAC;�7gr18:=
?K@_AC;�<)=�8�M�JK=�?/@B=�7�M�;�AVJ/M�=�@BG:G�M�r
8:J/AC=�9)T/<)=
8:M�J/ACiB7�@H=
@HiBM�9IEBM�=�?s[
��?/;U7�@H=
@_7�;�O�8:J/8�=�8:M�JKP�AC;�T/7�M18�JRAC=
9)T/<)=�8:M�J/AV@H9�;1@BA'OwM�G:G:M�rUAXÇ
Æ>AC;�T/7ZM yU;�AC<)9)8�PZ=
8:M�J
CON

Æ>G:@B<);�AV@BJK;�hXP�9);�ACAC8:M�JF�X@HG�T/;18:J/=�MUM�JR;UM�9pDFM�9);
rUM�9)7�A

BSSZ ü ;�J/;�9)@B=�;�A'rUM�9)7�A'=
?R@B=>?/@B�X;1EB;�;�JK8:J/8�=�8:@BG:8�î�;�7W=�MUý
DATA ü ;�J/;�9)@B=�;�A'M�J/;UM�9pDKM�9�;1r1M�9�7ZAVM�O/JRT/DK;�9�8:<IM�9

<�?R@B9)@B<)=
;�9I7�@H=
@
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Æ>AC;�T/7�M y1;�AC<)9�8:P�=�8:M�J

VWD ü ;�JR;�9�@H=
;�A'@_�X@B9)8�@HEBG�;�ò�r18�7�=�?KO�8�;�G:7WM�O
rUM�9)7�ò�M�9)8�;�JR=
;�7g7Z@B=�@

��?/;U<)M�J/7Z8�=�8:M�J/@BG�@BACAC;�DKEBG:vSP�AC;�T/7ZMU8:J/AC=�9�TR<�=�8:M�J/AVPZ;�9�DK8:=>=�?/;
M�PZ=
8:M�J/@BG$@BACAC;�DFEBG:v�M�9IACL�8:P�P�8:J/Q�M�O/ACM�T/9)<);U<)M�7�;�[u�>?/;1<)M�J/7�8:=
8:M�J/@BG
PZA�;�TR7�MU8:J/AC=�9)T/<)=�8�M�JRA

IFA
i
IFC

iBM�9
IFE

7�;�=�;�9)DK8�JR;Ur1?/;�=�?/;�9I=�?/;
AC;�zHT/;�J/<);UM�OR8�J/AC=�9)T/<)=�8�M�JRAVO�M�G�G:M�r18�JRQS=�?/;1=�;�AC=>rU8:G:G�EB;1ACL�8:P�P�;�7WM�9
@HACA�;�DKEBG:;�7d[u�>?/;1;�J/7WM�O/=�?/;1<)M�J/7�8:=
8:M�J/@BG$A�;�zHT/;�J/<);U8:A'7�;�=�;�9�DK8:J/;�7
EHvS@_<)M�T/J/=>M�OR8�J/AC=�9)T/<)=�8:M�J/AVP�9)M��X8:7�;�7W8�JK=�?/;1=
;�AC=�8�JRAC=
9)T/<)=�8:M�JFM�9pEBv
@HJ

ENDIF
P�AC;�T/7�M18:J/AC=�9�TR<�=�8:M�JKrU8:=�?F@_DK@B=�<)?/8:J/QSG:M�<)@B=�8�M�JKO�8�;�G:7

JR@BDK;�[
��?/;

ELSE
P�AC;�TR7�MU8:J/AC=�9)T/<)=
8:M�JKP�9)M��X8:7�;�AV@_DK;�@BJ/A'M�O/9);��X;�9)A�8:J/Q�=�?/;

;�O�O�;�<)=>M�O/@_P�9);��X8:M�T/A
IFA

i
IFE

i
IFC

i
SKIP

iBM�9
ELSE

8:J/AC=�9)T/<)=�8�M�Js[
��?/;

SKIP
P�AC;�TR7�MU8:J/AC=�9)T/<)=�8�M�JKT/J/<)M�J/7Z8�=�8:M�J/@BG:G�v�ACL�8:P�A'=
?R;

AC=�@B=�;�DK;�J/=�AV=�?/@B=>O�M�G:G�M�rô8:=C[
� ?R;�JFACL�8:P�P�8:J/Q�T/J/7�;�9p=
?R;U<)M�J/=�9)M�G�M�O/@_AC=�@B=
;�DK;�J/=�<)M�T/J/=�iB<)M�DKDF;�JR=
AC=�@B=�;�DK;�J/=�AV{�7�;�J/M�=�;�7WEBv�@BJK@BAC=�;�9)8�ACLÙ{�� � 8:JK<�M�G:T/DKJ\k � @BJR7
<)M�J/=�8:J/T/;�7WG:8�JR;�AV@B9);1J/M�=>8:J/<)G:T/7�;�7W8�JK=�?/;1AC=
@H=
;�DK;�J/=�<)M�T/J/=C[
� ?R;�JK@BJ

IFA
i
IFE

i
IFC

i
SKIP

iHM�9
ELSE

P�AC;�T/7�M18�J/AC=�9)T/<)=�8:M�J
8:J/8:=�8�@H=
;�A'ACL�8:P�P�8:J/QXiB;�7�8:=
8:J/Q�8:AV7�8:AC@BEBG:;�7d[	�Ð?R;�JF=�?/;1ACL�8:PgAC;�zBTR;�J/<);
8:AV<)M�DKP�G:;�=�;�7�iB=�?/;U@BACAC;�DKEBG:;�9I9);�=�T/9)J/AV=�MU=�?/;1;�7�8:=
8:J/Q�DKM�7�;U8:JF;�O�O�;�<�=
EH;�OwM�9);UACL$8�P�PZ8�J/Q�rU@HAV8:J/8:=
8:@B=�;�7d[
��M1ACP�;�<)8�O�v�@�<)M�J/7�8:=�8:M�J/@BG�@BACAC;�DKEBG:v�iHT/AC;U=�?/;1O�M�G�G:M�r18�JRQSP�AC;�TR7�M
8:J/AC=�9)T/<)=�8�M�JRA Ç
Æ�AC;�T/7�M yU;�AC<)9)8:P�=�8�M�J
IFA

��;�AC=
A';�hXP�9);�ACAC8�M�JK@B=�=�9�8:EBT/=�;�AXû�@B7�7Z9�;�ACA'@BJ/7W9�;�G:@B=�8:�X;
@B=�=�9�8:EBT/=�;�AX[

IFE
��;�AC=
A'=�rUM1;�hXP�9);�ACAC8�M�JRAVO�M�9IACM�DK;U@BACAC;�DKEBG:v
<)M�J/7�8:=
8:M�Jsû®G�;�ACA'=�?/@BJ/iBQX9);�@B=�;�9p=
?R@BJ/iB@BJR7g;�zHT/@BG�=�M�[

IFC
��;�AC=
A'=�rUM1<)?/@B9)@B<)=�;�9IAC=�9�8:J/QXA'OwM�9p@BACAC;�DKEBG�v
<)M�J/7�8:=
8:M�Jsû®G�;�ACA'=�?/@BJ/iBQX9);�@B=�;�9p=
?R@BJ/iB@BJR7g;�zHT/@BG�=�M�[

IFM
��;�AC=>O�M�9IDK@B<)?/8:J/;U<)?/@B9)@B<)=�;�9)8:A�=�8:<)AX[

SKIP 
 JR<)M�J/7�8:=
8:M�J/@BG:G:vSACL�8:PWACT/EBAC;�zBT/;�JR=>AC=�@B=�;�DF;�JR=
AX[
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Æ>AC;�T/7ZM yU;�AC<)9)8�PZ=
8:M�J

ENDIF
�H;�9)DK8:J/@B=�;�AV<)M�J/7�8:=�8�M�JR@BG�<)M�7�;1AC;�zBT/;�J/<);�[

ELSE
�I;��X;�9)AC;�AV@BACAC;�DKEBG:vS<)M�J/7�8:=�8:M�Js[

��?/9)M�T/QX?K=
?R;UT/AC;1M�O/DK8:<)9�M�ACiBPZ9�M�Q-9�@HDFDK;�9)AV<)@BJK@BACAC8:QXJK@_J/@BDK;U=�M1@
<)?/@B9)@B<)=�;�9IAC=�9)8:J/QS@HJ/7WA�TREBAC;�zBT/;�J/=�G:vS9);�O�;�9I=�M1=
?R;U<)?/@B9)@B<)=�;�9IAC=�9)8:J/Q
EBv�8:=
A'J/@BDK;�[�ef9�;�O�;�9);�J/<);1=
M1@_DF8:<)9)MU9);�ACT/G:=�AV8:JK=
?R;U<)?/@B9)@B<)=�;�9
AC=�9)8�JRQSEB;�8:J/Q�ACT/EBAC=�8:=
TR=
;�7WO�M�9I=�?/;1J/@BDK;1EB;�OwM�9);1@BACAC;�DKEBG�v�M�O/=�?/;
ACM�T/9)<);1A�=�@B=�;�DK;�J/=�<�M�JR=
@H8�J/8:J/Q�=�?/;19�;�O�;�9);�J/<);�[
��?/;UO�M�G:G�M�r18�JRQSP�AC;�TR7�MU8:J/AC=�9)T/<)=
8:M�J/A'ACP�;�<)8�O�v�DF8:<)9)MU7�;�O�8:J/8:=
8:M�JsÇ
Æ>AC;�T/7ZM yU;�AC<)9)8�PZ=
8:M�J
CMICRO

�IM�J/AC=�@BJ/=�DF8:<)9)M�û�@BACAC8:QXJ/AV@_J/@BDK;1=�MU@_<)?/@B9)@B<)=�;�9
A�=�9)8:J/Q/[

MICRO
�I;�7�;�O�8�JR@BEBG:;UDK8:<�9)M�û�@HACA�8:QXJ/A'@_J/@BDK;U=�M1@_<�?R@B9)@B<)=
;�9
A�=�9)8:J/Q/[

OCTMIC
�IM�J/�X;�9)=�AV=�?/;1M�<)=�@BG��X@BG:T/;1M�O/@BJK;�hXP�9);�ACAC8�M�JK=�M1@
<�?R@B9)@B<)=
;�9pAC=�9�8:J/Q�@BJ/7W@BACAC8:QXJ/A'8�=�@�9);�7�;�O�8:J/@BEBG:;
J/@BDK;�[

DECMIC
�IM�J/�X;�9)=�AV=�?/;17�;�<)8:DF@BG$�X@BG:T/;UM�OR@BJF;�h-P�9);�A�AC8:M�JK=�MU@
<�?R@B9)@B<)=
;�9pAC=�9�8:J/Q�@BJ/7W@BACAC8:QXJ/A'8�=�@�9);�7�;�O�8:J/@BEBG:;
DF8:<)9)MUJ/@BDK;�[

��JF@H7�7�8:=
8:M�JK=
M1=�?/;UDK8:<�9)M�A'P�9�;��-8�M�T/ACG:vSG:8:AC=
;�7ZiB=
?R;U�dej� @HACA�;�DKEBG:;�9
P�9)M��X8:7�;�AVPZ9�;�7�;�O�8:J/;�7WDF8:<)9)M�AX[Í��?/;�vS<)@BJKEB;1A�PZ;�<�8:O�8�;�7W8:JF@BG:G
T/P�PZ;�9�<)@BAC;1M�9I@BG:G�G:M�rU;�9)<)@BAC;�iBEBT/=�J/M�=>DK8�h-;�7g<)@BAC;�[Í��e���P�9)M��X8:7�;�A
=�?/;1OwM�G:G�M�r18:J/QSPZ9�;�7Z;�Ow8:J/;�7WDF8:<)9)M�AXÇ
È�8�<)9)M yU;�AC<)9)8�PZ=
8:M�J
$DATE

�IT/9)9);�J/=>7�@H=
;��
‘��� /,/, /��� ’

$JDATE � T/G:8�@BJK7�@H=
;��
‘��� ,/,/, ’

$TIME
��8�DK;1M�O/7�@Bv��

 ‘��� :��� :&)& ’
$MIC

È 8:<)9)MU<)?/@B9)@B<)=�;�9��_7�M�T/EBG:;1zBT/M�=�@B=�8�M�JKDK@B9)LÙ{
”
�
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È�8�<)9)M y1;�AC<)9�8:P�=�8:M�J
$CNC

�IM�J/<)@B=�;�J/@H=
8:M�JK<)?/@B9)@B<)=�;�9��_T/JR7�;�9)AC<�M�9);1{
_
� [

$QUAL � @HDF;1M�ORzBT/@BG:8�O�8:;�9I8:JK;�O�Ow;�<)=Cû�8:O/JRM�J/;�iBJ/TRG�G$AC=
9)8:J/Q/[

$CPU
�$@B9)QX;�=�DF@B<)?R8�J/;�Ç

‘CRAY YMP’
i
‘CRAY C90’

i
‘CRAY J90’

iHM�9
‘CRAY TS’

[

$CMNT
�IM�DKDK;�J/=><)?/@B9)@B<)=�;�9IT/AC;�7WrU8:=�?K=�?/;UJR;�rôOwM�9)DK@B= �
AC;�DK8�<)M�G:M�JK{

;
� [

$APP
e�P�PZ;�J/7g<)?/@H9�@H<�=�;�9pT/AC;�7gr18:=
?K=�?/;1J/;�rôO�M�9�DK@B=!�
<)8�9)<)T/DKO�G�;�h�{ �̂ [

AREGSIZE � TRDFEH;�9IM�O/EB8:=�AV8:JK@BJ�ef9);�QX8:A�=�;�9pM�O/=�?/;1<�TR9�9);�JR=
=�@B9)QX;�=>DK@B<)?/8�JR;�[ÍÉ>M�9p�I�de�Êô�ImBýHiB�I��enÊ � mBýBi M�9�I��enÊ Ê>ò�È�Æ ACvXAC=�;�DKACi

AREGSIZE = 32
[ÍÉ�M�9

�I��enÊô�>mBý_ACvXAC=�;�DFACi
AREGSIZE = 64

[

PREGSIZE � TRDFEH;�9IM�O/EB8:=�AV8:JF=�?/;1Æ>9)M�QX9)@BDq9);�QX8:AC=�;�9IM�O/=�?/;
<)T/9)9);�J/=>=�@B9)QX;�=>DK@B<)?/8:J/;�[ÍÉ�M�9I�I��enÊ � mHý_@BJ/7
�I��enÊ Ê>ò�È�Æ ACvXAC=�;�DKACi

PREGSIZE = 24
[ÍÉ�M�9

�I��enÊô�ImBý_ACvXAC=�;�DKACi
PREGSIZE = 32

[ÍÉ�M�9
�I��enÊô�>mBý_ACvXAC=�;�DFACi

PREGSIZE " 32
��?/;UO�M�G:G�M�r18:J/QS;�h-@BDFPZG�;18�G:G:T/AC=�9�@H=
;�A'=�?/;UTRA�;1M�O/@_P�9);�7�;�O�8�J/;�7WDK8�<)9)M
{
$DATE

� Ç

DATA ’THE DATE IS “$DATE”’
DATA ’THE DATE IS 06/23/94’ #

Ê�M�TK<)@BJK9);�Ow;�9);�J/<);1DK8�<)9)M17�;�Ow8:J/8:=�8�M�JRAV@BJRvXrU?/;�9);18:JK@�ACM�TR9�<);
AC=�@B=�;�DK;�J/=�iB;�hX<);�P�=>8:JF@_<)M�DKDF;�JR=
iBEHvS;�J/<)G:M�AC8�JRQS=�?/;1DF8:<)9)MUJ/@BDK;18�J
zHT/M�=�@B=�8�M�JKDK@B9)L�AX[u��O/<)M�G�TRDFJ�$H~�M�OR@�G:8:J/;18�A';�hX<);�;�7�;�7WEB;�<)@BT/AC;1M�O/@
DK8:<)9)MUACT/EBAC=�8:=
TR=
8:M�J/iB=�?/;U@HACA�;�DKEBG:;�9I<)9);�@B=�;�AV@B7�7Z8�=�8:M�J/@BG
<)M�J/=�8:J/T/@B=�8:M�JKG�8:J/;�AX[ � MU9);�P�G:@B<);�DF;�JR=>M�<)<)T/9)AV8:O/=�?/;1DF8:<)9)MUJR@BDK;U8:A
TRJ/L�J/M�r1JKM�9I8:O/M�J/;1M�O/=�?/;1DF8:<)9)MUDK@B9)L�A'rU@HAVM�DK8:=
=�;�7d[
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�
ë�% �����
	��������
��������������� �)��� � ��!�"$# � �

��JK=�?/;UO�M�G:G�M�r18�JRQS;�hX@BDKP�G:;�iB@_DF8:<)9)MU<)@BG:G�;�7
PFX

8:AV7�;�O�8:J/;�7W@BAV=�?/;
<)?/@B9)@B<)=�;�9IAC=�9)8�JRQ

ID
[sef9);�O�;�9);�J/<);U=�M

PFX
8�A'8:JF=�?/;1G:M�<)@B=
8:M�JKO�8�;�G:7WM�O

@_G:8�JR;�[

“PFX”TAG S0 S1 ; Left-shifted three spaces when edited.

��JK=�?/;UO�M�G:G�M�r18�JRQS;�hX@BDKP�G:;�iBEB;�O�M�9);U=�?/;1G�8:J/;18�A'8�J/=�;�9)P�9);�=�;�7�iB�dej�
ACT/EBAC=�8:=�T/=�;�AV=�?/;17�;�O�8�J/8:=�8:M�JFO�M�9

PFX
PZ9�M�7ZT/<)8�J/Q�=�?/;1OwM�G:G:M�rU8:J/Q�G�8:J/;�Ç

IDTAG S0 S1 ; Left-shifted three spaces when edited.

��?/;UO�M�G:G�M�r18�JRQS;�hX@HDFPZG�;1AC?/M�rUA'=�?/;1T/AC;UM�OR=
?R;UP�9);�7�;�O�8:J/;�7gDK8:<)9)M�ACi
AREGSIZE

@BJ/7
PREGSIZE

Ç

A = ”AREGSIZE” ; Size of the A registers.
CON A ; Store value in memory.

B = ”PREGSIZE” ; Size of the Program register.
CON B ; Store value in memory.

��?/;UO�8:G�;1<)M�J/=�9�M�G$P�ACT/;�7�M18�JRA�=�9)T/<)=�8:M�J/i
INCLUDE

iB8:J/AC;�9)=�AV@_O�8�G:;1@B=>=�?/;
<)T/9)9);�J/=>ACM�TR9�<);1P�M�AC8:=
8:M�Js[u�>?R;

INCLUDE
P�AC;�T/7ZMU8:J/AC=�9)T/<)=
8:M�JK@BG:rU@Bv-A

P�9);�P�@B9);�A'=�?/;UO�8:G�;1OwM�9p9);�@B7�8:J/QSEBv�M�P�;�J/8:J/Q�8:=>@BJ/7WP�M�AC8:=
8:M�J/8:J/Q�=�?/;
P�M�8:J/=�;�9I@B=�=�?/;UEH;�QX8�JRJ/8�JRQ/[
Ê>M�TK<)@BJKT/AC;1=�?/8�A'P�AC;�T/7�M18:J/AC=�9�TR<�=�8:M�JK=�MU8:J/<)G:T/7�;U=�?/;1AC@BDK;1Ow8:G:;UDKM�9);
=�?/@BJKM�J/<);1rU8:=�?/8:JK@�PZ@B9)=
8:<)T/G:@B9IO�8:G�;�[
Ê>M�TK<)@BJK@BG:ACM1J/;�AC=

INCLUDE
8�JRA�=�9)T/<)=�8:M�J/AX[ ó ;�<)@BTRA�;1vXM�TK<)@BJRJ/M�=>TRA�;

INCLUDE
9);�<)T/9)A�8:�X;�G:v�iHvXM�TKAC?/M�T/G:7g9);��X8:;�rôJ/;�AC=�;�7

INCLUDE8:J/AC=�9)T/<)=
8:M�J/A'OwM�9p9);�<)T/9)A�8:�X;1<)@BG�G:A'=
M1@_Ow8:G:;U=�?/@B=�vXM�TK?/@B�X;1@BG�9);�@B7Zv
M�P�;�J/;�7�[
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