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The illustration on the following pages highlights the major body of documentation available for
Cray Research (CRI) customers.  The illustration is organized into categories by audience
designation:

Audience Description

End users Those who use the UNICOS operating system, products,
applications, or networking software

Application and Those who write or modify system or application code on a CRI 
system programmers system for the purpose of solving computer system, scientific, or

engineering problems

System administrators Those who perform system administration tasks, such as
installation, configuration, and basic troubleshooting

System analysts Those who perform advanced troubleshooting, tuning, and
customization

Operators Those who perform operational functions, such as performing
system dumps, and those who administer an operator workstation

To use the map, find the audience designation closest to your specific needs or role as a CRI
system user.  Note that manuals under other audiences may also be of interest to you;
manuals are listed only once, underneath the audience to which they most directly apply.
Some manual titles are abbreviated.  The date in the map’s footer tells you when the
information was last revised.

For more information

In addition to the illustration, you can use the following publications to find documentation
specific to your needs:

• Software Documentation Ready Reference, publication SQ–2122, serves as a general index
to the CRI documentation set.  The booklet lists documents and man pages according to
topic.

• Software Overview for Users, publication SG–2052, introduces the UNICOS operating system,
its features, and its related products.  It directs you to documentation containing user-level
information.

• User Publications Catalog, publication CP–0099, briefly describes all CRI manuals available to
you, including some not shown on the map, such as training workbooks and other
supplementary documentation.

Ordering

To obtain CRI publications, order them by publication number from the Distribution Center:

Cray Research, Inc.
Distribution Center Order desk (612) 683-5907
2360 Pilot Knob Road Fax number (612) 452-0141
Mendota Heights, MN  55120
USA



Introductory
Software Overview for

 Users (SG–2052)å^æ
User’s Guide to Online

Information (SG–2143)å^æ
General
Software Documentation

Ready Reference
(SQ–2122)æ

User Commands
 Reference (SR–2011) ç
User Commands Ready
 Reference (SQ–2056) ç
Korn Shell Ready

Reference (SQ–2115)

UNICOS Shells Ready 
Reference (SQ–2116)

UNICOS Environment 
Variables Ready 
Reference (SQ–2117)

UNICOS Index for Man
Pages (SR–2049)

Visual Interfaces Guide
 (SG–3094)å^æ
Tape Subsystem Guide

(SG–2051)å^æ
Security (MLS) Guide

(SG–2111)å
MPP Software Guide
(SG–2508)å^æ

END USERS

UNIX Link
NQE User’s Guide

(SG–2148)å
NQE Ready Reference

(SQ–2149)

Introducing NQE
(IN–2153)å

MVS Link
RQS User’s Guide

(SG–2405)

CRL
CRL User’s Guide

(SG–2126)æ
Networking
NQS Guide (SG–2105)å^æ
TCP/IP and OSI Network
 Guide (SG–2009)å^æ
FTA Guide (SG–2144)å^æ

Text Editing
Text Editors Primer

(SG–2050)

vi Reference Card 
(SQ–2054)

ed Reference Card
 (SQ–2055)

VAX/VMS Link
RQS User’s Guide 

(SV–3151)
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APPLICATION AND SYSTEM PROGRAMMERS

Ada
Cray Ada Reference
 (SR–3014)ë
Cray Ada Programming

Guide (SR–3082)ë
C
Cray Standard C  

Reference (SR–2074)ì^ë
Cray Standard C Ready

Reference (SQ–2076)

Cray Standard C for
MPP (SR–2506)ì^ë

CAL for CRAY Y-MP
and CRAY Y-MP C90
Reference (SR–3108)ì
Symbolic Machine

Instructions (SR–3109)

Ready Reference
(SQ–3110)

UNICOS Macros and
Opdefs (SR–2403) í

Cray Assembler
for MPP

CAM Reference
(SR–2510)ì^ë

FORTRAN 77
CF77 Ready Reference

(SQ–3770)

CF77 Commands and 
 Directives (SG–3771)ì^ë
CF77 Fortran Reference
 (SR–3772)ì^ë
CF77 Optimization
 Guide (SG–3773)ë
CF77 Message Manual

(SR–3774)

Cray MPP Fortran
Reference (SR–2504)ì^ë

Fortran 90
CF90 Commands and

Directives (SR–3901)ì^ë
CF90 Fortran Language

Reference (SR–3902)ì^ë
CF90 Ready Reference

(SQ–3900)

Introducing CF90 SPARC
 Prog. Env. (IN–2155)ì
Introducing DPE

(IN–2163)ì

Libraries
System Libraries
 (SR–2080)í
System Libraries Ready
 Ref. (SQ–2147) í
Scientific Libraries

(SR–2081)í
Math Library (SR–2138) í
Application Programmer’s
 I/O Guide (SG–2168) í
Application Programmer
 Library Ref. Manual
 (SG–2165)í
Introducing CrayLibs

(IN–2167)ì
PVM and HeNCE Ref.

(SR–2501)ì^ë

Programming Tools
UNICOS Message

System Programmer’s
Guide (SG–2121)ì^ë

Compiler Information
File (CIF) Reference
(SR–2401)ì^ë

CDBX Debugger 
Reference (SR–2091)ì^ë

CDBX Debugger User’s
Guide (SG–2094)ì^ë

CDBX Reference Card
(SQ–2110)

Program Browser
(xbrowse) (IN–2140)ì

Tuning Guide to Parallel
 Vector Applications
 (SG–2182)ì

MPP Apprentice Tool
(IN–2511)ì

Introducing Cray TotalView
Debugger (IN–2502)ì
Simulators
Cray MPP Simulator Guide

(SG–2503)ì
Source Control
USM User’s Guide

(SG–2097)ì^ë
System Calls
System Calls (SR–2012)í
X Window System
Reference (SR–2101)ì^ë
Ready Reference

(SQ–2123)

PVM Reference Card
(SQ–2512)

Loaders
Loader Reference
 (SR–0066)ì^ë
SEGLDR Ready

Reference (SQ–0303)

Loader for MPP
Cray MPP Loader Guide
 (SG–2514)ì
Networking
RPC Reference

(SR–2089)ì^ë
Kerberos User’s Guide

(SG–2409)ì^ë

OWS-E/IOS-E
OWS-E/IOS-E Reference 

(SR–3077)í
OWS-E/IOS-E Ready

Reference (SQ–3080)

OWS-E/IOS-E Operator’s
Guide (SG–3078)

OWS-E/IOS-E
Administrator’s Guide
 (SG–3079)

OPERATORS
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SYSTEM ADMINISTRATORS AND ANALYSTS

MVS Link
RQS Administrator’s 

Guide (SG–2406)

VAX/VMS Link
RQS Administrator’s 

Guide (SV–3152)

Analysts
File Formats and Special

Files Reference
(SR–2014)ñ

Data Migration MSP
Writer’s Guide

 (SN–2098)ò
UNICOS Tuning Guide 

(SR–2099)ó
UNICOS nmake Card

(SQ–2146)

Installation and
Configuration Tool
Reference (SR–3090)

USCP
Front-end Protocol
 Internals (SM–0042)ò
USCP Optimization

(SN–2103)

UNICOS
UNICOS Installation

Guide (SG–2112)

Installation Ref. Card
(SQ–2411)

UNICOS Installation Tool
Menus and Help Files
(SG–2412)

UNICOS System
 Administration 

(SG–2113)ó^ò
Administrator Commands

Reference (SR–2022) ñ
Administrator Commands

Ready Ref. (SQ–2413)ñ

Networking
fy Driver Administrator’s

Guide (SG–2132)

MPP
CRAY T3D Administrator’s

Guide (SG–2507)ó

CRAY EL Series
IOS Commands

Reference (SR–2408) ñ
IOS Commands Ready

Ref. (SQ–2162)

UNICOS Basic
Administration Guide

(SG–2416)ó^ò
UNICOS Installation Guide

for CRAY Y-MP EL
Systems (SG–5201)

IOS Messages (SQ–2402)

CRL
CRL Administrator’s

Guide (SG–2127)ò
DMF
DMF Administrator’s

Guide (SG–2135)ò
Security and
Licensing
UNICOS System Security

Overview (SG–2141)ò
FLEXIm Guide

(SG–2181)ó^ò
UNICOS under
UNICOS
UuU Administrator’s

Guide (SG–2156)ó^ò
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UNIX Link
RQS Administrator’s 

Guide (SG–2120)

NQE Administration
(SG–2150)ó

NQE Installation
(SG–5236)ó
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Þ,+pß�ÏWÐ�® �n�j©Ã�j¦§����³w� �µ�c¨e¡`¡`� ¡`ÉÁ¨`¡`·l�j�Y'#�Þºâ§� â á�¦¶¡`·¸Þ-+pß�ÏWÐ�® �n�j©Ã�j¦¶���R³w� â
�n¨`¡e¡`� ¡`É ¨e¡`·l�j��. ¿ÁÅ�'#�Þºâ§� �w�À¿Á�jÂK¥a¦§£¤�j�n�Ã¦¶©ª� ¡`¬n©Ã¨`·��j�M£¤�`�

NOECHO
¦§¡`·

TRIAL
·l� �c�j¬n£¤� ���j�M¦§¡e·Ñ�n�j© ¦§£¤�j·Ñ�j�n�n�j�Y¥Ç�j����¦§É��j���À�W�e�R¥a¦§¡`¨e¦§©ª�`¦§�hÄ§�j�j¡

�n�j�j�nÉ�¦§¡e�0/ä�j·21À¦§ÈlÈl�j¡e·l�03��j�\¯ØÆ%(pÆ§¦§¡e·Ñ �`¦¶���RÄ§�j¬n�j¥a�����j¬c£¤� �j¡`�4 §Æ§�§Æ§¦§¡e·Oâä�¶Æ
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£¤�n¦§·l�j¥a¦§�
&ª�h¦§�n�R¡`�jÂ ·l�j¬c¨e¥Ç�j¡e£¾�j·¸� ¡Ç£¤�`���n�j¬n�j�c·¸�j¢`�n�j��� ���Ã�j¡��À�W�e�Ã�h�c�jÈ��c� ¡`£
�jÄ¶���j©Ã�j£¤�j�M¦¶©Ã©ªÈ��c�j�T�Ã�j¨`�h���j�n���Ã�j¡e���
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·��Ã�n�j¬n£¤�Ã���j�h¢´�j�Y·l�j¢«�Ã¡`� ¡`ÉÁÈl�n�jÉ��n¦§¥ ¬n¦§© © �Ã¡`ÉÁ���<;§¨`�j¡e¬c�j���



�>=@?�A@BDC$A@E§�>=GF!HJIKHJA@L MONQP�R>NTS<U@V >XWZY N <\[ MO]_^%VO`,a�b W S Y
ld

aNQcdN < N�S<eJNgf W S ;TWOh

��� �÷�c�¾�\�ª�ä�Ã�ä�¾�ø�ø� �¤�«� �þ� (n� Ft3ù3ùGùGú� � 3

������������ ���������������������
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–Z

%�9N.�;>%�*7@2/%�&/1>5V%�*/1�caZ:34&/7@3�5VZ:ca7@9�3�'-;�)+1�[�9�&/0-9�%�7@39�0-%�O"0-):A(7"S
–z

wR9�3�'-;>`p;>3�7C)+*,):1>.�3�0-*/):.�;�?"345�3�`�):&/1>.B5�;>0�3�'-.�;>?"3�7C`�;�1>3�SbB2/34):1>.�3�0-*/)+.�;>?"3=5N;�0-3�'-.�;�?"3�78A(&/7@.B'-%�*/`�;�O"&/0-34.�2/39�0-%�O"0-):Aq'-%�0-0-3�'�.�1>c]`�%�0F3�G"3�'-&/.�;>%�*,&/*E5�3�0F.�2/3l]man²UF«4wÊ%�9�3�0-):.�;>*/O]7@c"7@.�3�AkS
½�Å²Æ�±²®p³�´-¼ Î ;>1�3�78'-%�*/.�):;�*E;�*/Oa%�Z²Ç-3�'�.	A,%�5�&E1�3�789�0-%�5�&/'-3�5XZ:c.�2/3='-%�A(9�;>1�3�0-7C%�0F)+7@7@3�A,Z:1>3�0F):*E5X%�Z²Ç-3�'-.BA(%�5�&/1>31�;>Z:0-):0-ca`p;>1>3�7C9�0-3�9�):0-3�5XZ+c

are QfE%�0 blde Qgf/'-):*(Z+37@9�3�'-;�`�;>3�5S\w¢9�3�'-;�`�c";>*/Oa`p;>1�3�78%�*(.�2E3='-%�A(A():*/5V1�;>*/32/):78.�2/3=7@)+A,343�`�`p3�'-.	):7C7@9�3�'-;>`pcH;�*/Oa.�2/3�Aæ;�*()
BIN5�;>0�3�'-.�;>?"3�S

±²®�³p´-¼ Î ;>1�3�78.�%=Z:341>%�):5�3�5STbB2/3�caA():c]'-%�*/.�):;>*():*/ca%�`.�2/34`p%�1>1>%�<=;>*/O/¬
•
wR3�j:&/3�*E.�;>):1�%�Z²Ç-3�'-.BA(%�5�&/1>3�7C9�0-%�5�&/'-3�5VZ:c].�2/3'-%�A,9�;>1>3�0-7C%�0F):7@7@3�A,Z+1�3�0-STwR9�3�'-;>`pc";>*/Oa):*(%�Z²Ç-3�'�.	`p;>1>3%�*(.�2E3='-%�A(A():*/5V1�;>*/342/):78.�2/347�)+A,343�`�`p3�'-.	):77@9�3�'-;�`�c";>*/O];>.	%�*,)

BIN
5�;>0-3�'-.�;>?"3�S

•
«=Z²Ç-3�'-.B1>;�Z:0-):0-;>3�7C9�0-%�5�&/'-3�5VZ:c

are Qgf/%�0 blde QfvSwR9�3�'-;>`pc";>*/Oa)h1�;>Z:0-):0-ca%�*,.�2/34'-%�A,A():*E5X1>;>*/3=2E):7.�2E3=7@):A(343�`p`�3�'-.B)+7C*/):A(;>*/Oa;�.	%�*()
BIN

5�;�0-3�'-.�;�?H3�S
•
wRxFJ4yBK4zç5�;>0-3�'�.�;>?"3�7"STn²`/c"%�&(3�*/.�3�0F)h2/c"9�2E3�* e [�f;�*E7�.�3�):5V%�`/`�;�1>34*/):A(3�7@D:wRxFJ4yBK4zç<=;>1>1�):'-'-3�9�.5�;�0-3�'-.�;>?"3�7C`p0-%�A

stdin
S

y	%�):5XA():9N7�D:;>`/7@3�1>3�'-.�3�5�D:)+0�34<=0-;>.�.�3�*(.�%=.�2/3
stdout

`p;>1>3=Z+c]5�3�`�):&/1>.
e 7@3�34.�2/3 –M %�9N.�;>%�*/f²S\xi0-0-%�0FA(3�7@7@):O"3�7C):0-34<=0-;>.�.�3�*(.�%=.�2/3 stderr`�;>1�34Z:ca5�3�`�):&/1>. e 7@3�3=.�2/3 –k %�9�.�;>%�*/f²S
È */ca`p;>1>3=*/):A(3�5V;�*(.�2/3=1>%�):5�3�0i5�;>0�3�'-.�;>?"3�7C%�0F'-%�A(A():*/5V1�;>*/34A():c]Z:35N3�7�'-0-;>Z:3�5VZ:ca)É`�&/1>1�`�;�1>349�):.�2,*E):A(3�S



{^|}+~��/��|:�C�������/���q����� �H�������������E����������� �H�B�+�H ¢¡"£��H�¤�
ld
¡/��¥M��������¦��!§=�"��¨¤�H©

ÿ � �������	��
��
����������������� �-�����������! ��#�

b�%4;�*/?H%�d�3=.�2/341�%�)+5�3�0F<4;�.�2()h'�%�A(A():*/5N[p1>;>*/3=`�%�0-A():.B):*/5V5�3�`�):&/1>.�77@;>A(;�1>):0F.�%4.�2E%�7�34%�`/.�2/34.�0-):5�;>.�;>%�*/):1�lam]n�o
lde QfE'-%�A,A():*/5ND:c"%�&('-):*&/7@34.�2/3

lde Qf/'-%�A(A():*/5S
$B%�&('-):*(7@9�3�'-;>`pca%�9�.�;�%�*E7C;>*():*/ca%�0-5�3�0^D:2/%�<43�?"3�0F.�2/3=%�0-5�3�0iA,)+c):`�`�3�'�.	2/%�<s.�2/34%�9�.�;�%�*/78):0-3=;>*/.�3�0-9�0-3�.�3�5 e 7@3�3 –l ):*/5 –Lf²ST«=9N.�;>%�*/7):*E5X`�;�1>34):0-O"&/A(3�*/.�7CA():caZ:3=;>*/.�3�0-A,;>G"3�5V%�*,.�2/34'-%�A(A,)+*/5X1>;>*/3�S

ld [–D ºE®p»-¼-¾Á»-®p¯"À ] [–e ̄E¶�¸(´ ] [–F] [–g] [–i] [–j ̄/¶�¸(´-¼ ][–l ̄E¶�¸(´�¼ ] [–L ³�º/®�»-¼ ]
[–m] [–n] [–o ½�·"¾W±²®p³�´ ] [-r] [–s] [–u ·"¯/¶�¸(´-¼ ] [–V] [–Z] [–z ±²®p³�´ ] ±v®�³�´�¼

–D º/®�»-¼-¾¿»-®�¯"À wR9�3�'-;�`�;>3�7C)h'-2/):0-):'-.�3�0F7@.�0�;>*/Oa'-%�A,9�%�7@3�5V%�`/.�2/31�%�):5�3�0F5N;�0-3�'-.�;�?"3�787@3�9�):0-):.�3�5X<=;>.�2,7@3�A(;>'-%�1�%�*/7"SwR3�3=I�K=;>0-3�'-.�;>?"3�7C9�0-%�'-3�7@7@;>*/O]%�0-5�3�0^DML	9�):O"3VQ_:D:`�%�0.�2E3=%�0-5�3�0F;>*(<=2E;�'-2(.�2/341�%�):5�3�0i9�0-%�'-3�7@7@3�75�;�0-3�'-.�;�?H3�7�S
–e ¯/¶�¸(´ wR3�.�7C.�2/3=9N0�%�O"0-):Aæ3�*/.�0-c]):5�5�0-3�7@78.�%4.�2/3=?"):1>&/34%�`7�cHA,Z:%�1 ¯E¶�¸(´ STUF%�*/.�0-%�1�;>7C9�)+7@7�3�5V`�0-%�Aq.�2/37�cH7�.�3�Aqd!3�0-*/3�1�.�%=.�2/3 ¯E¶�¸(´ 3�*/.�0-c]9�%�;>*/.	<=2/;>'-2/D&/*/5�3�0FA(%�7@.B'-;>0-'�&EA,7@.�):*E'�3�7@D:;>7C.�2/347@c"7@.�3�A7�.�):0-.�&/9V0-%�&/.�;�*E3�S\b	2/3

–e
%�9N.�;>%�*(;�783�j:&/;>?"):1>3�*/.B.�%.�2E3

START
5�;�0-3�'-.�;>?"3�S

–F
xF*/):Z:1>3�785�3�`p)+&/1�.	1>;�Z:0-):0-ca9�0-%�'-3�7@7@;�*/O/STb	2/37�.�):*E5�):0-5X7@c"7@.�3�Aq1>;�Z+0�)+0�;>3�7C):0-349�0-%�'�3�7@7@3�5V):`�.�3�0):*/ca&/7@3�0¤[�7@&/9�9�1>;>3�5X1>;>Z:0-):0-;�3�7"STðB0-%�'-3�7@7@;>*/O]%�`E.�2E37�cH7�.�3�Aq1>;>Z:0-):0-;�3�78;�785�;>7�)+Z:1�3�5VZ:ca5�3�`p)+&/1�.@S

–g
J=3�*/3�0-):.�3�78.�2E3=5�3�Z:&EO]7@c"A(Z:%�1�.�):Z+1�3�78):*/5):9�9�3�*/5�78.�2E3�Aq.�%=.�2/3=3�G"3�'-&/.�):Z+1�349�0-%�O"0-):AôSTbB2/;>7%�9�.�;>%�*(;>7C3�*/):Z+1�3�5VZ:ca5�3�`p)+&/1>.�STwR3�34.�2/3

–s
%�9�.�;>%�*uS

–i
J=3�*/3�0-):.�3�7C)h7@2/):0-3�5�[�.�3�G".B9�0-%�O"0-):Aq%�*(UF0-):cað�ñòð7�cH7�.�3�A(7"STxFj:&/;>?"):1>3�*/.B.�%4.�2E3

–n
%�9�.�;>%�*uS

–j ¯/¶�¸(´-¼ yB;>7�.�785�;�0-3�'-.�;>?"3�7C`�;�1>3=*E):A(3�7�STbB2/341>;�7@.B;>77�3�9N):0-):.�3�5XZ:ca'-%�A(A,)+7"S\n²`/)h*/):A(34Z:3�O";>*/7C<4;�.�2()9�3�0-;�%�5 e .f/%�0i)h7@1>):7@2 e /f�D ld )+7�7@&EA,3�78;>.B;>7C)'�%�A(9�1>3�.�3=9�)+.�2(*/):A(34):*/5V&/7@3�7C;>.B<4;�.�2/%�&/.A,%�5�;>`�;�'-):.�;>%�*uST«=.�2/3�0-<4;�7@3�D
ld

'-2/3�'-d!7C`�%�0F)
segdirs�>¯E¶�¸(´ `p;>1>3=;>*(.�2/341�;>7@.B%�`E7@3�):0-'�25�;�0-3�'-.�%�0-;�3�78):*/5V&/7@3�78.�2/3=`�;>0�7@.	%�*/34`p%�&E*/5STwR3�3.�2E3

–L
%�9�.�;>%�*,`�%�0F.�2/341>;�7@.B%�`E7�3�)+0�'-2(5�;>0-3�'�.�%�0-;>3�7"S

ld ÐgÑBÒ Ó�Ô=ÕØÕØ×=ÙÛÚ
Ü-Þ�ÙÛß��á �



{^|}+~��/�W|:�8�������!���ã������H�������������E���@�����!� �H�B�+�H ¢¡"£��H�¤�
ld
¡/��¥ä��������¦��!§=�H��¨¤�H©

ÿvÿ�������	��
��
������������������������������! "�#�

–l ¯E¶�¸(´�¼ yB;>7@.�7C1>;�Z+0�)+0�ca*/):A(3�7"STn²`/)h*/):A(34Z:3�O";�*E7C<4;�.�2()9�3�0-;�%�5 e .fE%�0F)h7@1>):7@2 e /f�D ld ):7@7@&/A(3�7C;>.B;>78)'-%�A,9N1�3�.�3=9N):.�2,*/)+A,34):*/5V&/7@3�7C;>.B<4;�.�2/%�&E.A(%�5�;�`�;>'-):.�;>%�*():78.�2E3=*/)+A,34%�`/)h1>;�Z:0-):0-ca`p;>1>3�ï%�.�2/3�0-<=;>7@3�D
ld

'-2/3�'-d�78`�%�0F`�;�1>3 ³p®�Å:¯/¶N¸,´ .a ;�*(.�2/31�;>7@.B%�`E7�3�)+0�'-2(5�;>0-3�'-.�%�0-;>3�7C):*E5X;>*/'-1>&/5�3�78.�2E3=`�;�0-7@.%�*/34`p%�&E*/5V):7C)h1>;�Z+0�)+0�ca`�;�1>3�STbB2E3=1>;>7@.B;>77@3�9�):0-):.�3�5XZ+c]'-%�A(A,)+7"S\wR3�34.�2E3
–L

%�9�.�;>%�*,`�%�0.�2/3=1>;>7@.B%�`/7@3�):0-'-2,5�;>0-3�'-.�%�0�;>3�7"S
–L ³�º/®�»-¼ È 5�5N7C%�*/3=%�0iA(%�0�345�;>0�3�'-.�%�0-c]*E):A(3�7C.�%=.�2/3=1>;>7@.B%�`7@3�):0-'-2,5�;>0-3�'-.�%�0-;>3�7"S

ld
&/7@3�7C.�2/341>;�7@.	%�`/7@3�):0-'-25�;>0�3�'-.�%�0-;>3�7C.�%=1>%�'-):.�34`p;>1>3�7C7@9�3�'-;>`p;>3�5X<4;>.�2(.�2/3

–l):*/5
–j

%�9�.�;>%�*/7@D:):78<=3�1>1�):78.�2/3
LBIN

D
LLIB

D
LINCLUDE

D:):*E5
DEFLIB

5N;�0-3�'-.�;�?"3�7"STn²`/.�2/3=`�;>1�3'-):*/*/%�.	Z:3=1>%�'-):.�3�5V;�*():*/ca7@9�3�'-;>`p;>3�5V7@3�):0-'�25�;>0�3�'-.�%�0-ctD
ld

1>%�%�d�7C`�;>0-7�.	;>*
/lib

):*E5V.�2E3�*(;�*
/usr/lib

SË$B%�&(A():c]7@9�3�'-;>`�c]&/9V.�%XQgÌ:Ì5�;>0�3�'-.�%�0-c]*/):A(3�7"S
–m

J=3�*E3�0�)+.�3�78)h1�%�):5VA():9V%�`/.�2/3=3�G"3�'-&/.�):Z+1�39�0-%�O"0-):Aq):*/5V<=0-;>.�3�7C;>.B.�%=.�2/3
stdout

`p;>1>3�S
–n

J=3�*E3�0�)+.�3�78)É7@2/)+0�3�5N[p.�3�G".B9�0-%�O"0-):Aq%�*(UF0-):cað�ñüð7@c"7@.�3�A,7"STxFj:&E;�?")+1�3�*/.	.�%4.�2/3
–i

%�9�.�;>%�*uS
–o ½�·H¾M±²®�³p´ ó 0-;>.�3�7C.�2/3=3�G"3�'-&/.�):Z:1>3=9�0-%�O"0-):Aq.�% ½�·"¾W±v®�³p´ STbB2/35�3�`�):&/1>. ½�·"¾W±²®p³�´ */):A(34;�7 a.out S
-r

ðB0-%�5�&/'-3�7C0-3�1>%�'-):.�):Z:1>3=%�&/.�9�&/.B`�0-%�Aq9�0-;>%�0F1�;>*/d�3�5
.o ̀

�;�1>3�7"STbB2E3=%�&/.�9�&E.B;>7C7@&/;>.�):Z:1>34`p%�0i&/7@3=Z+c):*/%�.�2/3�0i;�*E?"%�'-):.�;>%�*(%�`
ld
STnv.	;�783�j:&/;>?"):1>3�*/.B.�%&/7@;>*/O].�2/34`�%�1�1>%�<=;>*/Oa5�;>0-3�'�.�;>?"3�7"¬

OUTFORM=REL
USX=NOTE
SYSTEM=STDALONE
ZSYMS=OFF

–s
n²*/2/;>Z:;�.�78O"3�*/3�0-):.�;>%�*,%�`E5�3�Z:&/Oa7@c"A(Z:%�1�.�):Z:1>3�7"SK=3�Z+&/O]7@c"A(Z:%�1�.�):Z+1�3�78):0-3=O"3�*/3�0-):.�3�5VZ:ca5�3�`p)+&/1�.@S

–u ·H¯/¶�¸(´-¼ xF*/.�3�0-7 ·"¯/¶�¸(´-¼ ):78&/*/5�3�`�;>*/3�5V7@c"A(Z:%�1�7"STb	2/;>7C;>7&/7@3�`�&/1�`�%�0F1>%�):5�;>*/Oa`p0-%�Aæ)h1�;>Z:0-):0-c¤D:Z:3�'-):&E7�3&/*/5�3�`�;>*/3�5V7�cHA,Z+%�1�78):0-3=*/3�3�5N3�5X.�%4`p%�0-'-3=1>%�):5�;>*/O%�`/.�2/345�3�7@;�0-3�5V0-%�&/.�;�*E3�7"S



{^|}+~��/��|:�C�������/���q����� �H�������������E����������� �H�B�+�H ¢¡"£��H�¤�
ld
¡/��¥M��������¦��!§=�"��¨¤�H©

ÿ�� �������	��
��
����������������� �-�����������! ��#�

–V
yB;>7�.�7C.�2/3

lde QfE?"3�0-7@;�%�*(1>;>*/34%�* stderrS
–Z

nv*E2/;�Z+;�.�7
ld

`p0-%�Aq0-3�):5�;>*/Oa.�2/3=5�3�`�):&/1>.B5�;>0-3�'-.�;>?"3�7`p;>1�3
/lib/segdirs/def_ld

S\b	2/345�3�`p)+&/1�.5�;�0-3�'-.�;�?H3�7C`p;>1>3=;>7C0-3�j:&/;>0-3�5X.�%4'�%�*E`p;>O"&/0-3=9�0-%�O"0-):A(7'�%�0-0-3�'-.�1�ca`p%�0i3�G"3�'-&/.�;�%�*(&/*/5N3�0F.�2/3=lamanvUi«=w%�9�3�0-):.�;>*/Oa7@c"7@.�3�AôSTbB2/3
–Z

%�9�.�;�%�*(7@2/%�&E1�5VZ:3&/7@3�5X%�*/1>caZ:c]7@9�3�'-;>):1>[p9�&E0-9�%�7@3=9�0-%�O"0-):A(7"S
–z ±²®�³p´ wR9�3�'-;�`�;>3�7C):*():1>.�3�0-*/)+.�345�3�`�):&/1>.B5�;>0�3�'-.�;>?"3�7C`�;>1�3�SbB2/34):1�.�3�0-*/):.�345�;�0-3�'-.�;�?H3�7CA(&/7@.B'-%�*/`�;�O"&E0�34.�2/39�0-%�O"0�)+Aq'-%�0�0-3�'-.�1>c]`�%�0F3�G"3�'-&/.�;�%�*(&/*/5N3�0F.�2/3l]man²UF«4wÊ%�9�3�0-):.�;>*/O]7@c"7@.�3�AôS
±²®p³�´-¼ Î ;>1�3�78.�%4Z:341�%�):5N3�5S\b	2/3�caA,)+c]'-%�*/.�):;>*():*/ca%�`.�2E3=`�%�1�1>%�<=;>*/Oa;>.�3�A(7"¬

•
w¢3�j:&/3�*/.�;>):1�%�Z²Ç-3�'�.	A,%�5N&/1�3�789�0-%�5�&/'-3�5XZ:ca.�2/3'-%�A(9�;>1�3�0-7C%�0F)+7�7@3�A(Z:1>3�0-STwR9�3�'-;�`�c";>*/Oa):*(%�Z²Ç�3�'-.B`�;>1�3%�*(.�2/34'-%�A(A,)+*/5V1�;>*/342/):78.�2E3=7@):A(343�`p`�3�'-.B)+77@9�3�'-;>`�c";�*EO];>.B%�*()

BIN
5�;>0�3�'-.�;>?"3�S

•
«4Z²Ç-3�'-.B1�;>Z:0-):0-;>3�7C9�0-%�5�&/'-3�5XZ+c

are QfE%�0 blde Qf²Sw¢9�3�'-;�`�c";>*/Oa)É1>;>Z:0-):0-c]%�*(.�2/34'�%�A(A():*/5V1>;�*E3=2/)+7.�2/347@):A(343�`p`�3�'-.B):78*/):A(;>*/Oa;�.	%�*,)
LIB

5�;>0-3�'-.�;�?"3�S
• ld

5�;>0�3�'-.�;>?"3�7

wR3�?H3�*,3�*E?";�0-%�*/A(3�*/.	?"):0-;�)+Z:1�3�78):`�`p3�'-.	.�2E3=3�G"3�'-&/.�;>%�*(%�`/.�2/3=1>%�):5�3�0�¬
LDDIR

D
LPP

D
MSG_FORMAT

D
NLSPATH

D
SEGDIR

D
TARGET

D:):*E5
TMPDIR

S

b	2/3
LDDIR

?"):0-;�)+Z:1�341>3�.�78c"%�&(7@9�3�'-;�`�c
ld

5N;�0-3�'-.�;�?"3�78%�0F`�;�1>3�7C%�`5�;>0-3�'-.�;>?"3�7C.�2/)+.B):0-3=;>*/'-1�&E5�3�5X)+&/.�%�A,):.�;>'-):1>1�ca3�):'-2,.�;>A,34.�2/):.Bc"%�&(&/7@3
ld
S\b	2/&/78c"%�&('-):*(7�3�.	&/9Vc"%�&/0i%�<=*(5�3�`�):&/1>.�7@D:.�):;�1>%�0-3�5V.�%4.�2/34<=):cc"%�&(&/7@3

ld
S
LDDIR

;>7C0-3�'-%�O"*/;>Ï3�5V%�*/1�ca<42/3�*
ld

;>7C;>*/?"%�d�3�5S
wR3�.	.�2E3

LDDIR
?H):0-;�):Z+1�34Z:ca&/7@;�*EO].�2/34`�%�1�1>%�<=;>*/Oa`�%�0-A,):.@¬

¼-¾¿»-®�¯"À ï ¼�¾Á»-®�¯"À ï ¼�¾Á»-®�¯"À ïWSMSWS

�����	��
��
ßCÙ�4Þ���Ô4ÙÛÕØßiÙ��
4×��BÞ�×��ÉÜ-ß
����Ô4Ó�ß����¢Þ�Ù����á��

LDDIR ���! #"$�&%('$)��á���ápâ



{^|}+~��/�W|:�8�������!���ã������H�������������E���@�����!� �H�B�+�H ¢¡"£��H�¤�
ld
¡/��¥ä��������¦��!§=�H��¨¤�H©

ÿ���������	��
��
������������������������������! "�#�

xi):'-2 ¼-¾¿»-®�¯"À ;�783�;>.�2E3�0F) ld 5�;>0�3�'-.�;>?"3=%�0i.�2E3=*/)+A,34%�`/)h`p;>1>3'-%�*/.�):;>*/;>*/O
ld

5�;>0�3�'-.�;>?"3�7"S\wR3�3=I�K4;�0-3�'-.�;�?"3�789�0-%�'�3�7@7@;>*/O]%�0-5�3�0^DWL9N):O"3XQg_:D:`�%�0F)h5�;>7�'-&E7�7@;>%�*(%�`/.�2/34%�0-5�3�0F;>*(<=2/;>'-2(5�;>0�3�'-.�;>?"3�7C):0-39N0�%�'-3�7@7@3�5S

n²`
LPP

;�785�3�`�;�*/3�5ND:.�2/3=1>%�):5�3�0i&/7@3�78.�2E3=?")+1�&/34%�`/.�2/34?"):0-;>):Z:1>3=):78.�2/3*E&/A(Z:3�0F%�`/1>;>*/3�78.�%49�0-;>*/.B%�*(3�):'-2(9�):O"34`p%�0i1�;>7@.�;�*EO]%�&E.�9N&/.@S\b	2/3
LPP?")+1�&E3=A(&/7@.	Z:3=Z+3�.�<43�3�*kQYh):*/5Vö:ö:ö¢STnv`

LPP
;�78*/%�.B9�0-3�7@3�*/.�D:.�2/35N3�`p):&E1�.	;�7

57
1>;�*/3�789�3�0F9�)+O"3�S

b	2/3
MSG_FORMAT

?"):0-;�)+Z:1�345�3�7@'-0�;>Z:3�78)É9�0-;>*/.�;�*EO]`�%�0-A,)+.B7@;�A(;>1�)+0F.�%.�2/34Uç1>;�Z:0-):0-ca0-%�&/.�;�*E3�D
printf

D:.�2/)+.B'-):*(Z:3=&E7@3�5X.�%4):1�.�3�0i.�2E31>):c"%�&E.B%�`/3�0-0�%�0iA(3�7@7�)+O"3�7C9�0-%�5�&/'-3�5VZ:c].�2/341>%�):5�3�0-S\w¢3�3=.�2/3
explaine Qgf/'�%�A(A():*/5V`�%�0F)h'�%�A(9�1>3�.�3=5�3�7@'-0-;>9�.�;>%�*(%�` MSG_FORMATS

b	2/3
NLSPATH

?")+0�;>):Z:1>3=7@9N3�'�;>`�;�3�78)É1>;�7@.	%�`/):1�.�3�0-*/):.�;>?"3=5N;�0-3�'-.�%�0�;>3�7.�2/)+.B.�2/3=1>%�):5�3�0F7@2E%�&/1�5V7@3�):0-'-2(.�%41�%�'-):.�34;�.�7C3�0-0-%�0FA(3�7@7@):O"34'-):.�):1�%�O/Sb	2/3
NLSPATH

3�*E?";�0-%�*/A(3�*/.	?"):0-;�)+Z:1�34;�78&/7@3�5V.�%47@3�1�3�'-.B)+1�.�3�0-*/):.�;>?"3'-):.�):1>%�O"78`p%�0i5�3�Z:&/O"OH;�*/Oa9�&/0-9�%�7@3�7@D+%�0F<42/3�*(5�;>`p`�3�0-3�*/.B?"3�0-7@;>%�*/78%�`.�2/341>%�):5�3�0F):0-34%�9�3�0-):.�;�*EO]%�*(.�2/3=7@):A(347@c"7@.�3�AkSTn².B;�78*/%�.B*E3�3�5�3�5X`�%�0*E%�0�A():1�%�9�3�0-):.�;>%�*uS

b	2/3
SEGDIR

?"):0-;�)+Z:1�341>3�.�78c"%�&(7@9�3�'-;�`�c
segldr

5N;�0-3�'-.�;�?"3�78%�0F`�;�1>3�7%�`/5N;�0-3�'-.�;�?"3�78.�2E):.B):0-3=;>*/'-1>&/5�3�5V):&/.�%�A():.�;>'-):1>1�ca3�):'-2,.�;>A(3=.�2/):.Bc"%�&&E7@3
segldr

STbB2E&/7Cc"%�&('-):*(7@3�.B&E9Xc"%�&E0F%�<4*(5�3�`p)+&/1�.�7@D:.�):;>1>%�0�3�5V.�%.�2/34<4):cac"%�&(&/7@3
segldr

S
SEGDIR

;>7C0-3�'-%�O"*/;>Ï3�5V%�*/1>c]<42/3�*
segldr

;�78;�*E?"%�d�3�5S
w¢3�.B.�2/3

SEGDIR
?"):0-;�):Z+1�34Z:ca&/7@;�*EO].�2/34`�%�1�1>%�<4;�*/Oa`�%�0-A,)+.�¬

¼-¾Á»�®�¯"À ï ¼-¾¿»-®�¯"À ï ¼-¾¿»-®�¯"À ïWSMSWS
xi):'-2 ¼-¾¿»-®�¯"À ;�783�;>.�2E3�0F) segldr 5�;>0-3�'�.�;>?"3=%�0i.�2/3=*/)+A,34%�`/)h`p;>1>3'-%�*/.�):;>*/;>*/O

segldr
5�;>0�3�'-.�;>?"3�7"S\wR3�3=I�K4;�0-3�'-.�;�?H3�7C9�0-%�'-3�7�7@;>*/Oa%�0�5N3�0�DWL9N):O"3XQg_:D:`�%�0F)h5�;>7�'-&E7�7@;>%�*(%�`/.�2/34%�0-5�3�0F;>*(<=2/;>'-2(5�;>0�3�'-.�;>?"3�7C):0-39N0�%�'-3�7@7@3�5S

LPP ���! #"$�!%*'�)��á���á �

MSG_FORMAT ���! #"$�!%*'�)��á���á��

NLSPATH ���! #"$�!%*'�)��á���á�+

SEGDIR ���! #"$�&%('$)��á���á�,



{^|}+~��/��|:�C�������/���q����� �H�������������E����������� �H�B�+�H ¢¡"£��H�¤�
ld
¡/��¥M��������¦��!§=�"��¨¤�H©

ÿ�ª �������	��
��
����������������� �-�����������! ��#�

b	2/3
TARGET

?H):0-;�):Z+1�347@9�3�'-;�`�;>3�7C.�2/34A,)+'�2E;�*/34'-2/):0-):'-.�3�0-;�7@.�;>'-7C%�`/.�2/37@c"7@.�3�Aq%�*(<=2E;�'-2(.�2/3=9�0-%�O"0-):Aæ<=;>1�1!3�G"3�'-&/.�3�S\bB2E3=1>%�):5�3�0FO"3�*E3�0-):.�3�7.�2/349�0-%�O"0�)+Aq7@%=.�2/):.B;>.B%�9�3�0-):.�3�78'�%�0-0-3�'-.�1�ca%�*,.�2/)+.B7@c"7@.�3�AkSTnv`/.�2/3
TARGET

?"):0-;>):Z:1>3=2E):7C*/%�.	Z:3�3�*,7@9N3�'�;>`�;�3�5�D+.�2E3=9�0-%�O"0-):Aq;>7C)+5�):9�.�3�5.�%=.�2/342/%�7@.B7@c"7@.�3�AkS\w¢3�3
targete QfE`p%�0iA(%�0-3=;>*/`�%�0-A,)+.�;>%�*uS

b	2/3
TMPDIR

?")+0�;>):Z:1>347�9N3�'�;>`�;�3�78.�2/3=5�;>0-3�'-.�%�0-ca.�2/):.B.�2/341�%�)+5�3�0F&/7@3�7`�%�0F;>.�7C.�3�A(9�%�0-):0-c]`�;�1>3�STnv`E.�2E3=?"):0-;>):Z:1>3=;>7C*E%�.B7@9�3�'-;�`�;>3�5X%�0i;�78*/%�.'-%�0-0-3�'�.�D:)h7@;�.�3�[�7@9�3�'-;�`�;>'F7@c"7@.�3�Aq5�3�`�):&/1>.B;>7C&/7@3�5S

b	2/3
segldr

):*/5
ld

;�*E?"%�'-):.�;>%�*/78%�`/.�2/3=1>%�):5�3�0F9N0�%�'-3�7@785�;�0-3�'-.�;�?"3�7):*E5X'-%�A(A():*/5�[�1�;>*/34%�9�.�;�%�*E7C;>*()É7@;>A(;�1>):0iA,)+*/*/3�0-STbB2/;>787@&/Z:7@3�'-.�;�%�*5�3�7@'-0-;>Z:3�7C.�2/3=%�0-5�3�0i%�`/9�0-%�'-3�7@7�;>*/Oa):*/5V2/%�<s5�;>0-3�'�.�;>?"3�7C;>*/.�3�0-):'-.<4;�.�2('-%�A,A():*E5�[p1>;>*/3=%�9�.�;>%�*/7"S\K4;>0-3�'�.�;>?"3�7C):*E5X'-%�A(A():*/5�[�1�;>*/3%�9�.�;>%�*/7C)+0�349�0-%�'-3�7@7@3�5X;>*(.�2E3=`�%�1�1>%�<4;�*/Oa%�0-5�3�0�¬
Q:SXbB2/341�%�)+5�3�0F`�;�0-7@.B0-3�):5�78):*/5V9�0-%�'�3�7@7@3�78.�2E3=5�3�`�):&/1>.B5�;>0-3�'-.�;>?"3�7`p;>1>3�D:<=2E;�'-2(9�0-%�?";�5N3�7C.�2/341�%�)+5�3�0F<4;�.�2(.�2/3=Z+):7@;�'i;�*E`p%�0-A():.�;�%�**/3�3�5�3�5X.�%4'�%�*E7@.�0-&/'-.B)h?"):1>;�5Vl]man²UF«4wÊ3�GH3�'�&E.�)+Z:1�349�0-%�O"0-):AkSbB2/34'-%�*/.�3�*/.�7C%�`/.�2/34`p;>1>3=A():caZ:3=.�):;>1>%�0�3�5V.�%=A(3�3�.	.�2E3=*/3�3�5�78%�`3�):'-2(7�;>.�3�STbB2/3

–Z
'-%�A(A,)+*/5�[�1�;>*/34%�9�.�;�%�*('-):*(Z:34&/7@3�5X.�%4;�*E2/;�Z+;�.5�3�`p)+&/1�.	9�0-%�'-3�7@7@;�*/Oa%�`/.�2/;>78`p;>1>3�S\b	2/3

–z
'�%�A(A():*/5�[�1>;�*E3=%�9�.�;>%�*A,)+c]Z:34&/7@3�5X.�%49�0�%�?H;�5�34):*,)+1�.�3�0-*/):.�;>?"3=5�3�`�):&/1>.B5�;>0-3�'-.�;>?"3�7C`�;>1�3�SbB2/345�3�`p)+&/1>.B5�;>0�3�'-.�;>?"3�7C`�;�1>3�7C)+0�3�¬

segldr     /lib/segdirs/def_seg
ld         /lib/segdirs/def_ld

PRS È `�.�3�0F.�2E3=5�3�`�):&/1>.B5�;>0-3�'-.�;>?"3�7C`�;>1�34;�789�0-%�'-3�7@7@3�5�D segldr;�*E.�3�0-0-%�O"):.�3�7C.�2/3
SEGDIR

3�*/?";>0-%�*/A(3�*/.B?"):0-;>):Z:1>3�ï
ld;�*E.�3�0-0-%�O"):.�3�7C.�2/3

LDDIR
3�*/?";>0-%�*/A(3�*/.B?"):0-;>):Z:1>3�S\K4;>0-3�'�.�;>?"3�7C):*E55�;�0-3�'-.�;>?"3�7C`�;�1>3=*E):A(3�7CA():caZ:3=7@9�3�'-;>`p;>3�5V;�*(.�2/3=3�*E?";�0-%�*/A(3�*/.?"):0-;�)+Z:1�3�STbB2E3=5�;>0-3�'-.�;>?"3�7C)+*/5V`p;>1�34'-%�*/.�3�*/.�7C):0-349�0-%�'-3�7�7@3�5V;>*,.�2/3%�0-5�3�0F3�*/'-%�&/*/.�3�0-3�5S

øRSXbB2/34'-%�A,A():*E5X1>;�*E3=;>7C9�0-%�'-3�7@7@3�5V*/3�G".@S\xi):'-2,'-%�A(A():*/5�[�1>;�*/3%�9�.�;�%�*(2/):78):*(3�j:&/;>?"):1�3�*E.B5�;>0-3�'�.�;>?"3=.�2/)+.B9�3�0-`p%�0-A(7C.�2/347@):A(3`p&E*/'-.�;>%�*uSTb/):Z:1>3XQT5�3�7@'-0-;>Z:3�7C.�2/34'-%�0-0�3�7@9�%�*E5�3�*/'-3=Z+3�.�<43�3�*
segldr

'�%�A(A():*/5N[p1>;>*/3=%�9�.�;>%�*/7C):*E5X5�;>0-3�'-.�;>?"3�7"S\b/):Z:1>34P:D:9�):O"3Qè:D:9�0-%�?";>5�3�7C.�2/34'-%�0-0�3�7@9�%�*E5�3�*/'-3=Z:3�.�<43�3�*
ld

'-%�A(A():*/5�[�1>;�*E3%�9�.�;�%�*/78):*/5V5�;>0�3�'-.�;>?"3�7"S\Ui%�A,A():*/5N[p1>;>*/3=%�9�.�;>%�*/7C):*E5

TARGET ���& #"$�!%('$)��á���á�-

TMPDIR ���! #"$�!%*'�)��á���á�.

/ Þ���ßCÓ0�HÞ�=ß1�
����Ô4Ó�ß����¢Þ�Ù�� Ô2��ÚVß����á�+



{^|}+~��/�W|:�8�������!���ã������H�������������E���@�����!� �H�B�+�H ¢¡"£��H�¤�
ld
¡/��¥ä��������¦��!§=�H��¨¤�H©

ÿ�å�������	��
��
������������������������������! "�#�

):0-O"&/A(3�*/.�7C)+0�349�0-%�'-3�7@7@3�5X;>*(.�2/3=%�0-5�3�0i3�*/'-%�&/*/.�3�0-3�5�D:<4;�.�2(%�*/33�G"'-3�9�.�;�%�*Ë¬\5�;>0-3�'-.�;>?"3�7C`�;>1�3�787@9�3�'-;�`�;�3�5V%�*(.�2E3='-%�A(A,)+*/5X1>;>*/3�D3�;>.�2E3�0F):78):0-O"&/A(3�*/.�7C%�0i<=;>.�2,.�2/3
 segldr –i 

%�9�.�;�%�*EDH)+0�39�0-%�'-3�7@7@3�5X):`�.�3�0F):1>1�%�.�2/3�0F'-%�A(A():*/5�[�1�;>*/34%�9�.�;�%�*/7"S
Í 3�'-):&/7@3=7@3�O"A(3�*/.�):.�;>%�*,5�;>0-3�'-.�;�?"3�78A,&E7�.	Z:3=3�?"):1>&/):.�3�5V):`�.�3�0O"1>%�Z:):1!5�;�0-3�'-.�;�?H3�7�D+.�2E3�c]'-):*(Z:347@9�3�'-;�`�;>3�5X%�*/1>ca;�*(.�2/34&/7@3�05�;>0-3�'-.�;�?"3�78`p;>1>3�7C*/):A(3�5V%�*,.�2/34'�%�A(A():*/5V1>;�*/3�STla7�3�0i5�;�0-3�'-.�;>?"3�7`�;>1�3�78'-):*(Z:3=7@9�3�'-;>`p;>3�5V3�;>.�2E3�0F):78'�%�A(A():*/5N[p1>;�*E3=):0-O"&EA,3�*E.�78%�0<4;>.�2(.�2/3

–i
'�%�A(A():*/5N[p1>;�*E3=%�9�.�;>%�*uS

b/):Z:1>3XQT):*/5Vb/):Z:1>3=P+D:9�):O"3VQè:D:7@2E%�<s.�2/3='-%�0-0-3�7@9�%�*/5�3�*E'�34Z:3�.�<43�3�*
segldr

):*/5
ld

'-%�A,A():*E5�[p1>;>*/3=%�9�.�;>%�*/7C):*E5X1>%�):5�3�0F5�;>0-3�'-.�;>?"3�7"S
b/):Z:1>3XQ:STK4;�0-3�'-.�;�?H3�7C3�j:&/;>?"):1>3�*/.�7C`�%�0

segldr
'�%�A(A():*/5�[�1>;�*E3%�9�.�;>%�*/7

UF%�A(A():*/5�[�1>;�*E3=%�9�.�;�%�* K=;>0-3�'�.�;>?"3
a align=modules

b µ�¶�³v·H´ addbss=µ�¶�³²·"´
e ́-¯E¾¿»^Ã xfer=́-¯/¾Á»^Ã
f µ�¶�³v·H´ preset=µ�¶�³²·"´
g symbols=on

i ±²®�³p´ include=±v®�³�´
j ¯/¶�¸(´ linclude=segdirs/̄/¶�¸(´
k

*/%=5�;>0-3�'-.�;>?"3=3�j+&/;�?")+1�3�*E.
l ̄E¶�¸(´ lib=³p®�Å:¯/¶�¸(´ .a
l /±²®�³p´-¯/¶�¸(´ lib=/±²®�³p´-¯/¶�¸(´
m map=address

n order=shared

o ±²®�³p´ abs=±v®�³p´
s symbols=off

t trial

u ¯/¶�¸(´ unsat=̄/¶�¸(´

� Ô4ÕØÕØ×=ÙÛÚÖÔ2�3�HÞ�Ô=Ù��
×4ÙÛÚÖÜ-Ô4×=ÚVß��
ÚVÞ���ßCÓ4�"Þ�=ß1���á�,



{^|}+~��/��|:�C�������/���q����� �H�������������E����������� �H�B�+�H ¢¡"£��H�¤�
ld
¡/��¥M��������¦��!§=�"��¨¤�H©

ÿ � �������	��
��
����������������� �-�����������! ��#�

b!):Z+1�3VQ:STK=;>0-3�'-.�;�?"3�783�j:&/;>?"):1>3�*/.�7C`�%�0
segldr

'-%�A(A():*/5�[�1�;>*/3%�9�.�;>%�*/7
e '-%�*E.�;>*/&/3�5NfUF%�A(A():*/5�[�1�;>*/3=%�9N.�;>%�* K4;�0-3�'-.�;>?"3

z
*/%45�;>0�3�'-.�;>?"3=3�j:&/;>?"):1>3�*/.

A ±²®p³�´ incfile=±²®�³p´
D º/®�»-´-°-¾¿®�µ�´ º/®�»-´-°-¾¿®�µ�´
E echo=on

F force=on

H µ�¶�³²·"´-¼ heap=µ�¶�³²·"´-¼
L º/®�»-´-°-¾¿½�»^Ã libdir=º/®p»-´-°-¾Á½�»^Ã
M ,Â:´^Ã�Ä4½�»�ºE¼ map=Â:´^Ã�Ä4½�»-º/¼
N nodeflib

O Â:´^Ã�Ä4½�»-º order=Â:´^Ã�Ä=½�»-º
S µ�¶�³²·"´-¼ stack=µ�¶�³²·"´-¼
V

ma%=5�;>0-3�'-.�;>?"3=3�j:&E;�?"):1>3�*/.
Z

ma%=5�;>0-3�'-.�;>?"3=3�j:&E;�?"):1>3�*/.
.o 

%�Z²Ç-3�'-.�`�;>1�34):0-O"&/A(3�*/.
bin=±²®�³p´

.a 
1>;�Z:0-):0-ca`p;>1>3=):0-O"&/A(3�*/.

bin=±²®�³p´K=;>0-3�'-.�;>?"3�7C`�;>1�34):0-O"&/A(3�*/.
include=±²®�³p´

b!)+Z:1�34PRSTK=;>0-3�'-.�;�?"3�783�j:&/;>?"):1>3�*/.�7C`�%�0
ld

'-%�A(A():*/5�[�1�;>*/3%�9�.�;>%�*/7
UF%�A(A():*/5�[�1�;>*/3=%�9N.�;>%�* K4;�0-3�'-.�;>?"3
e ́-¯/¾Á»^Ã start=́-¯/¾Á»�Ã
g symbols=on

i order=shared

j ̄/¶N¸,´ linclude=segdirs/̄/¶N¸,´
l ̄/¶N¸,´ llib=³�®pÅ:¯E¶�¸(´ .a
l /±²®p³�´-¯/¶�¸(´ lib=/±²®p³�´-¯/¶�¸(´
m map=address



{^|}+~��/�W|:�8�������!���ã������H�������������E���@�����!� �H�B�+�H ¢¡"£��H�¤�
ld
¡/��¥ä��������¦��!§=�H��¨¤�H©

ÿ�õ�������	��
��
������������������������������! "�#�

b/):Z:1>3=P¢S\K4;>0�3�'-.�;>?"3�7C3�j:&E;�?"):1>3�*/.�78`p%�0
ld

'�%�A(A():*/5�[�1>;�*E3%�9�.�;>%�*/7
e '-%�*/.�;�*/&E3�5�fUF%�A(A():*/5�[�1>;�*E3=%�9�.�;�%�* K=;>0-3�'�.�;>?"3

n order=shared

o ±²®�³p´ abs=±v®�³p´
r outform=rel;usx=note;

system=stdalone

s symbols=off

u ¯/¶�¸(´ unsat=̄/¶�¸(´
z

m]%=5N;�0-3�'-.�;�?"343�j:&/;>?"):1�3�*E.
D ºE®p»-´-°-¾Á®pµ�´ º/®p»-´-°-¾Á®pµ�´
F include=ld_Flib

L ºE®p»-´-°-¾Á½�»�Ã libdir=º/®�»-´�°-¾Á½�»^Ã
V

m]%=5�;>0-3�'-.�;�?"343�j:&/;>?"):1�3�*E.
Z

m]%=5N;�0-3�'-.�;�?"343�j:&/;>?"):1�3�*E.
.o 

%�Z²Ç-3�'-.B`p;>1>3=):0-O"&/A(3�*/.
bin=±v®�³p´

.a 
1>;>Z:0-):0-c]`�;�1>3=)+0�O"&EA,3�*E.

lib=±v®�³p´K4;�0-3�'-.�;�?"3�78`p;>1>3=):0-O"&/A(3�*/.
include=±v®�³�´

n²*():5�5�;>.�;�%�*(.�%45�;�`�`�3�0�3�*E'-3�7C;>*,'-%�A(A():*/5�[�1>;�*/34;>*/?"%�'-):.�;�%�*(`�%�0-A,)+.�7@D
segldr

):*/5
ld

?"):0-ca;�*(%�.�2/3�0F<4):c"7"STb/):Z:1�34øh7@&/A(A,)+0�;>Ï3�7C.�2/3�7@35N;�`�`p3�0-3�*E'�3�7"S
b/):Z:1>3=øRS

segldr
):*/5

ld
5�;>`�`p3�0-3�*/'-3�7

5(687:9<;�=>6
segldr ld

�468?@7A;�BC9ED��C=>68FG9Á� }�68H?��IBC6 /lib/segdirs/def_seg /lib/segdirs/def_ld

��|}+�I=v~�|�JK6�|�9}L7:=²�C7NMOBC6
P =v~8FG68HQHt�W|+�

SEGDIR LDDIR

/ Þ�RSR�ß��BßiÙÛÓ�ß��
�Éß1�UT ßißiÙ segldr×4ÙÛÚ ld��á�-



{^|}+~��/��|:�C�������/���q����� �H�������������E����������� �H�B�+�H ¢¡"£��H�¤�
ld
¡/��¥M��������¦��!§=�"��¨¤�H©

ÿ�ú �������	��
��
����������������� �-�����������! ��#�

b!):Z+1�34øRS
segldr

):*E5
ld

5�;>`p`�3�0-3�*/'-3�7
V Fv~�|�9Á��|�;�68D#W

5(687:9<;�=>6
ldsegldr

X MQYZ68FG9E?��CBI6
P =²~8FG68HZH¤�W|:� [ BCB"~�MQYZ68FG9\?��CBI6�|�7:JK68H!7A=G6���|�FGBI;�D#68D�7:H

bin
?��IBC68Htá [ BIB .o ?��IBC68H V HZ68]A;�6�|�9Á�C7AB�~�MNY>68F>9E?��CBI68HZW7:=>6���|�FGBI;�D#68D�7:H

bin
?��CBI68Htá [ BCB .a ?��IBC68HV B�� MO=G7A=_^]~�MQYZ68FG9\?��IBC68HQW`7A=G6��W|LFGBC;LD#68Da7AH

lib
?��IBC68Htá

�468?@7A;�BC9\HZ689<9Á�W|+�i~8?
DUPENTRYD��I=G68F>9¿� }L6

DUPENTRY=CAUTION:CAUTION:
NOTE

DUPENTRY=CAUTION:NOTE:NOTE.b 68FG7A;�HZ6�~8?`9Ccd64D��C?e?@68=G6�|L9
dupentryHZ689<9Á�W|+�gf:7�|�Da9Ccd6 P =G7AFG9Á�CF>6�~8?H��|�FGBI;�D���|:�BW�hM	=>7:=i^ü~�MNYZ68FG9\?��IBC68H&7:H

lib
?��IBC68HQf

ld�CHQHZ;�68Hj?e6�k268=�D��I7��|:~8HQ9¿�IF�JK68HQHZ7��g68H7QMN~8;�9\D#; P BW�IFG7A9<68Da6�|�9<=_^ P ~���|�9�|�7AJK68H9Ccd7�|
segldr

á
�468?@7A;�BC9\HZ689<9Á�W|+�i~8?
DUPORDERD��I=G68F>9¿� }L6

DUPORDER=OFFl cd64?��C=>HZ9\Dm68?��W|+�C9Á�W~�|]~8?`7�|n6�|�9<=_^ P ~��W|�9�CH!FicR~8HZ6�|�f:=>6��g7A=GDmBC68HZH	~8?`9Ccd6D#68?���|:�C9Á��~�|�o H!BW~8FG7A9Á�W~�|+á
DUPORDER=ON

á [ |ü~8=GDm68=G68D�HZ687A=GFic7:B��g~8=v�I9pc�J �IH!;�HQ68D�á l cd606�|�9<=_^ P ~��W|�99Ccd7:9
ld

F_cR~�~8HQ68H!Dm6 P 6�|�D#H	~�|n9Ccd6�~8=>D#68=~8?`Dm68?��W|+�C9Á�W~�|LH!7�|�Da=>68?@68=G6�|LFG68Htá8�	686q
DUPORDER

D��C=>68FG9Á� }L68f�r P 7��S60���:f:?�~8=J]~8=G6Ë�W|�?�~8=>JK7:9Á��~�|:á
�468?@7A;�BC9EHs^LHZ9<68JBW�hM	=>7:=²�C68H [ BW�IHZ9!~8?`D#68?e7:;�BI9EB�� MO=G7A=v�I68HB�IHB�W|�F>BC;�Dm68D�átV~8HZ9\Fv~8JKJ]~�|uH<^�HQ9<68Jv=v~8;L9¿��|�68H!7:=>6�W|�F>BC;�Dm68DT�W|n9Ccd68HZ6wB�� MO=G7A=v�I68Htá

xC~0Dm68?@7A;�BC9\B�� MO=G7A=v�I68H!7A=G6���|�FGBI;�D#68D�á&y/~8;JK;�HZ9\H P 68F²�C?z^n7ABCBmB�� MO=G7A=v�I68H!=G68]A;:�I=G68DwMA^^+~8;�= P =²~��g=>7:J]á
�468?@7A;�BC9\HZ689<9Á�W|:�1?�~8=
USX

D��C=>68FG9Á� }L6 USX=CAUTION. [ P =²~��S=G7AJ�9Ccd7:9Fv~�|�9<7��W|�H!;:|�HZ7A9Á�CHZ?��C68Da6�{�9<68=²|�7:B=G68?@68=>6�|�FG68HB�IH!HZ9Á�CBIBm6�{L68FG;�9<7NM	BI607�|�D
segldr

6�{+�C9<HB|:~8=>Jn7ABIB ^�á}|j7:BIBCH&9Á~;:|�HZ7A9Á�CHZ?��C68Da=G68?e68=G6�|�FG68H!7:=>6Ë��|�9<68=GFG6 P 9<68Dk0c�6�|n9Ccd6 P =v~��S=G7AJs�CH&=G;+|:á

USX=WARNING
á [ P =²~��g=>7:J�9pc�7:9Fv~�|�9<7��W|�H!;:|�HZ7A9Á�CHQ?��C68Da6�{�9<68=²|�7:B=G68?e68=G6�|�FG68H	�CH	|:~89\6�{L68FG;�9<7NM	BI607�|�D

ld6�{+�C9<HEk4�C9Cc�7\|:~�|�~N68=²~068=G=²~8=�HZ9<7A9<;�Htá

�468?@7A;�BC9\HZ689<9Á�W|:�1?�~8=
FORCE

D��C=>68FG9Á� }�6 FORCE=OFF.
tà~8D#;�BI68H	�W|

bin
?��IBC68H7:=>6��W|�F>BC;�Dm68DT��|n9Ccd606�{L68FG;�9<7NM	BI6

P =v~��S=>7:Js~�|�Bh^]�C?�9Ccd6�^K7A=G60=>68?@68=G6�|�F>68D#fFv~�|�9<7��W|n7}JK7���| P =v~��S=G7AJKf�~8=�W|:�I9Á�C7ABW�I~N6�gB�~�M	7ABmDm7:9<7�á

FORCE=ON
á [ BCBUJü~8Dm;�BC68H&6�|�Fv~8;:|�9<68=>68D�W|

bin
?��CBI68H!7A=G6��W|�F>BC;�Dm68DT��|n9Ccd66�{L68FG;�9<7NM	BI6 P =v~��S=>7:JKfQk4cd689Ccd68=~8=|+~899Ccd60J]~8D#;�BI68H!7:=>6w=>68?@68=>6�|�FG68D�á



{^|}+~��/�W|:�8�������!���ã������H�������������E���@�����!� �H�B�+�H ¢¡"£��H�¤�
ld
¡/��¥ä��������¦��!§=�H��¨¤�H©

ÿ  �������	��
��
������������������������������! "�#�

segldr
):*/5

ld
Z:3�O";>*(9�0-%�'�3�7@7@;>*/OaZ:c]0-3�):5N;�*/Oa)h`p;>1>3=%�`/5N;�0-3�'-.�;�?"3�7"Sb	2/3

segldr
5�3�`p)+&/1�.	5�;>0�3�'-.�;>?"3�7C`�;�1>34;�7

/lib/segdirs/def_seg
ï.�2/3

ld
5�3�`�):&/1>.B5�;>0-3�'-.�;>?"3�7C`�;>1�34;�7

/lib/segdirs/def_ld
STb	2/35N3�`p):&E1�.�7C5N;�0-3�'-.�;�?"3�78`p;>1>3�7C9�0-%�?";>5�3=.�2/34Z:):7@;>'F;>*/`�%�0�A():.�;>%�*,*E3�3�5�3�5X`�%�0

segldr
%�0

ld
.�%='-0-3�):.�3=):*(3�G"3�'-&/.�):Z:1>3=laman²UF«4wÊ9�0-%�O"0-):AkSTnv*)+5�5�;>.�;>%�*/D:5�;>0-3�'-.�;>?"3�7C'-):*(Z:34):5�5�3�5X.�%4.�2E3=5�3�`�):&/1>.B`�;�1>3�7C.�%=A(3�3�.B.�2/31>%�):5�3�0i%�9�3�0-):.�;�%�*/78*/3�3�5�78%�`/)É9�):0-.�;>'-&/1�)+0F7@;�.�3�STwR3�?"3�0-):1�'-%�A(A(%�*%�9N.�;>%�*/78`p%�0iA,%�5�;>`�c";�*EO].�2/345�3�`p)+&/1>.B5�;>0�3�'-.�;>?"3�7C`�;�1>3�78;�*/'-1>&/5�34.�2E3`�%�1>1�%�<4;>*/O/¬

• È 5�5�;>*/Oa%�0F5�3�1>3�.�;>*/Oa5�3�`p)+&/1�.	1�;>Z:0-):0-;>3�7
• È 5�5�;>*/Oa%�0F5�3�1�3�.�;>*/O]7@3�):0-'-2(5�;�0-3�'-.�;�?H3�7
•
UF2/):*EO";�*EO]A(3�7@7@):O"347@3�?"3�0-;�.�;>3�7

K43�`�):&/1>.�78`�%�0F5�;>0-3�'-.�;>?"3�78):0-3=5�;>7@'-&/7@7@3�5V.�2/0-%�&/O"2/%�&/.	.�2E;�78A():*/&/):1�Sb	2/3�7@347�3�.�.�;>*/O"7C0-3�`�1>3�'�.	.�2/3=?")+1�&/3�78):780�3�1>3�):7@3�5VZ:caUF0-):cazF3�7@3�):0-'-2uSb	2/345�3�`p)+&/1�.	?"):1>&/3�7Cc"%�&(`�;>*/5V):.Bc"%�&/0i7@;�.�34A():c]5N;�`�`p3�0-S
$	%�&,'-):*(7@&/9�9N0�3�7@785�3�`�):&/1>.B5�;>0-3�'-.�;>?"3�78`p;>1�349�0-%�'-3�7@7@;�*EO]Z:ca;>*/'-1�&E5�;�*EO.�2/3

–Z
%�9�.�;>%�*(%�*,c"%�&E0

segldr
%�0

ld
'-%�A,A():*E5X1>;>*/3�SË$�%�&Ê'-):*7@&EZ:7@.�;>.�&/.�3=)h5�;>`�`p3�0-3�*/.	5�;�0-3�'-.�;>?"3�7C`�;�1>34Z:c]&E7@;�*/Oa.�2/3

–z
%�9�.�;�%�*ËS\n²`c"%�&('-2/%�%�7@34.�%47@&/Z:7@.�;>.�&E.�34.�2/3=5�;>0-3�'-.�;>?"3�78`p;>1>3�D:c"%�&,A(&/7@.B9N0�%�?H;�5�34.�2/3*E3�'�3�7@7@):0-ca5�;>0�3�'-.�;>?"3�7C.�%='-):&E7�34.�2/3=1>%�):5�3�0F.�%4'�%�0-0-3�'-.�1�caZ:&/;>1>5Xc"%�&/09N0�%�O"0-):AkS

/ ß�R�×��ÛÜ8�éÚXÞ��BßiÓ4�"Þ�4ß��
R�Þ�Ü-ß����á�.



{^|}+~��/��|:�C�������/���q����� �H�������������E����������� �H�B�+�H ¢¡"£��H�¤�
ld
¡/��¥M��������¦��!§=�"��¨¤�H©

� � �������	��
��
����������������� �-�����������! ��#�



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

%�&('*),+�-/.�'�01.32�04'�546�2�7#'�892�.�'�:;6	2,<�=>04'�),+�5�-?6	-?@/)�'A+�@CB�'�546D<�2,)�'�896	+A@/'
),+�-/.�'�.3E/8�'�),'�546D7#-/042,+�F(8G54+�:(6�04+�)+�H�6�2,+�:(8IE/-/:(.J.�'�54)�-?0�'A6�&('
8I'�K#LM'�:(6�-/6�2,+�:M8I6	04F(546�F(04'�NPOQ&('�:MF(8I2,:(KR6	&;'

segldr
54+�LMLM-/:(.�E/=#+�F

54-/:M8IH�'�542,<�=><�2,)�'�89+�<
segldr

.�2,04'�546�2�7#'�89S*2,6�&T6�&('
–i

+�H�6�2�+�:M+�01=#+�F
54-/:M8IH�'�542,<U=R.�2,0�'�546�2,7#'�8G6�&('�LM8I'�)�7V'�8GS*2,6�&M6	&;'

–D
+�H�6�2�+�:WN

%�&('A)�+�-/.�'�0X04'�54+�K#:(2�Y�'�896�&('*<�+�),)�+�SA2,:(K>K#04+�F(H38G+�<(.�2,04'�546�2�7#'�8IE/SA&(2,54&
8I&;+�F()�.J@/'A8IH�'�542�<�2,'�.Z2,:M6	&;'*2,:(.�2,5�-?6	'�.J+�04.�'�0�[
\ N^]A)�+�@/-?)3.32�04'�546�2�7#'�892�.�'�:;6	2,<�=>04'�),+�5�-?6	-?@/)�'A+�@CB�'�546D<�2,)�'�896	+A@/'*),+�-/.�'�.

-/:(.J8I'�),'�5�6�7#-/042�+�F;8G+�H�6�2,+�:(8G6�&(-/6�5�+�:;6	04+�)6�&('A)�+�-?.ZH�04+�54'�8I8#N`_a+�8I6
+�<(6�&('AK#)�+�@/-?).�2�04'�546�2,7#'�8G-/04'A.�'�8I5�042,@/'�.J2�:M6�&(2,8G8I'�546�2�+�:Wb�K#)�+�@/-?)
-/:(.J8I'�K#LM'�:(6D.32�04'�546�2�7#'�89-/04'*-?)�8I+A.�2,8�54F(8I8I'�.J2,:T8I'�546�2,+�:(8Gc?E/d/E/e/E
\�f E \�\ E/-/:(. \�g NP]A)�+�@/-?).�2,0�'�546�2,7#'�8G54-/:M@/'A'�:(6�'�04'�.Z2,:M-/:(=R+�04.�'�0hE
@/F(6D-?)�)K#),+�@/-/).�2,04'�546	2,7#'�8GLMF(8I6DH�04'�54'�.�'A-/)�)+�6�&('�01.�2,04'�546�2�7#'�8#N

g N^ij'�K#LM'�:(6�6	04'�'A.�'�<U2,:(2,6�2�+�:M.�2,04'�5�6�2,7#'�8G8I&(+�F;)�.J<U+�),),+�Sk6	&;'*K#),+�@/-/)
.�2,04'�5�6�2,7#'�8G-/:;.Z-/04'*.�'�8I54042,@/'�.Z2,:(E/l�ij'�K#LM'�:(6D6�04'�'*.�'�<�2,:(2,6	2,+�:
.�2,04'�5�6�2,7#'�8IEnmDH�-?K#'*o/cjN

p N^ij'�K#LM'�:(6�-/6�2,+�:T.�2,04'�546	2,7#'�8G8IH�'�542,<�=>6�&('*8I6�04F(546�F(04'*+�<(8I'�K#LM'�:(6�'�.
H�04+�K#04-/LM8IE/8I&(+�F(),.Z<�+�),)�+�Sk6�04'�'�q�.�'�<U2,:(2,6�2�+�:M.�2,04'�5�6�2,7#'�8IE/-/:(.J-/04'
.�'�8I54042�@?'�.Z2�:;EVl�ij'�KVLT'�:;6r.3'�8I5�042,H�6�2�+�:M.�2,0�'�546�2,7#'�8IEnmDH�-/KV'*o/ojN

_a+�8I6D),+�-/.�'�01.32�04'�546�2�7#'�89&(-/7#'�s9tvuPwJxzy9{Z|(}�~��C�#�`8I=#:;6	-?�(N
�X�#54'�H�6�2�+�:;8G-/04'*8I6�-/6�'�.Z2,:T2,:(.�2,7#2,.�F(-/).�2,04'�546	2,7#'*.3'�8�54042,H�6�2�+�:;8#N`%D&('
<�+�),)�+�SA2,:(K>.3'�8I5�042,@/'�896	&;'*54+�:(7#'�:;6	2,+�:(89F(8I'�.J2�:M04'�H�04'�8I'�:(6�2�:;K>),+�-/.�'�0
.32�04'�546�2�7#'�8#[

• � +�FM5�-?:T'�:;6	'�0X.�2,0�'�546�2,7#'�8G-/:;.Z�'�=#SA+�04.�8G2,:MF(H�H�'�0454-/8I'A+�0)�+�SA'�0454-/8I'�E/@/F(6D:;+�6D2,:TLM2,�#'�.Z54-/8I'�NP�D2,),'�8IE/LT+�.3F()�'�8IE/'�:;6	04=RH�+�2,:(6�8�E
-/:(.J54+�LTLM+�:M@/),+�54�8G54-/:M@/'A8IH�'�542�<�2,'�.Z2,:MF(H�H�'�0454-/8I'�E/),+�S*'�0454-/8I'�E
+�01LM2��#'�.J54-/8I'�b�&(+�SA'�7#'�0hE/F(:(.�'�0X6	&;'*�R�>�C�1�Ai�+�H�'�04-/6�2�:;K>8I=#8I6�'�LME
6	&;'*),+�-/.�'�0X6	04'�-/6�89<U2,),'*:(-?LT'�89-/:(.JLM+�.�F(),'*:;-/LT'�89+�<(.�2,<�<U'�04'�:(6
54-/8I'�8G-/89.�2,<�<U'�04'�:(6�:(-/LM'�8#N � +�FM54-/:MF(8I'A6�&(' CASE .�2,04'�5�6�2,7#'*6�+54&(-/:(K#'A6�&('*SA-/=R2�:MSA&(2,54&T6�&('A),+�-/.�'�012,:(6�'�04H�04'�6�8G),+�S*'�0454-/8I'
.�2�04'�546�2,7#'�8#N

•
�1+�LMLM'�:(6�8G54-/:M-/H�H�'�-?01-/:(=#SA&('�04'*2,:M6�&('*2,:(H�F;6D.�2,04'�5�6�2,7#'�8#N`�X-/54&
54+�LTLM'�:(6�LTF;8�6�@/'*H�04'�54'�.�'�.JS*2,6�&T-/:M-/8I6�'�042�8I�

(*� E/-?:(.J-/),)54&(-/04-/546�'�0�896�+*6�&('A0�2,K#&(6�+�<(6�&('*-/8I6�'�042,8���-/04'A:(+�6DH�04+�54'�8I8I'�.�N
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ld
¶(¦�ºn¦�±�¦�ª�»�¦"¼*®#ª�½¹®V¾

��� �����	��
�������	��������������� �4
������ � "!��$�

•
%�'�04LM2,:(-/6�'*.�2,0�'�546�2,7#'�8GSA2�6�&M-^8�'�LM2,54+�)�+�:M¿

;� E/-?:M-/8I6�'�0�2,8I��¿ *� E/+�0-?:M'�:(.�q�+�<Uq�),2�:;'A54&(-/04-/546�'�0�N

•
_a+�04'A6�&(-/:M+�:('A.�2�04'�546�2�7V'*54-/:M-/H�H�'�-?01+�:M-^8I2�:(K#),'A)�2,:('�E/@?F(6D=#+�F
LMF(8I6�8I'�H�-/04-/6�'*LMF(),6	2,H�),'*.32�04'�546�2�7#'�89+�:T-^8I2,:(K#)�'A),2�:('AS*2,6�&M-
8I'�LM2,54+�)�+�:ÀN

• Á .32�04'�546�2�7#'A54-/:(:(+�6�@/'*),+�:(K#'�0X6�&(-/: g c/o^54&(-/04-/546�'�0�8#N

•
i·'�H�-/04-/6�'*'�),'�LM'�:(6�8G2,:T-^)�2,8I6DSA2�6�&M54+�LTLM-/8#N

•
%�&('*),+�-/.�'�0X2�K#:;+�04'�8G:(F(),).�2,04'�546	2,7#'�89¿U<�+�01'��#-/LMH�),'�E/6�S*+A8IF(5454'�8I8I2�7#'
8I'�LM2,54+�)�+�:(89+�0X-^@/)�-?:(��)�2,:(' � N

•
i·+�LM'*),+�-/.�'�01.�2,04'�546�2�7#'�8954-/:M5�+�:;8I2�8I6D+�<;LT+�04'A6�&(-/:M+�:('*),2,:('�N
%�&('�8I'*.32�04'�546�2�7#'�89&(-/7#'A-^54+�LTLM-^-/8G6�&('A),-/8I6D:(+�:;@/)�-?:(��5�&;-/04-/546	'�0
@?'�<U+�04'A6�&('A'�:(.�q�+�<Uq�),2�:;'*54&(-?0�-?5�6�'�04N`i·'�'*2,:(.�2,7#2�.�F;-/).�2,0�'�546�2,7#'
.3'�8�54042,H�6�2�+�:;8G<U+�01LM+�04'*.�'�6�-/2,)�N

•
%�&('A)�+�-/.3'�01:(+�04LM-/),)�=RF(8I'�898IF(54&M8IH�'�5�2,-/)"5�&;-/04-/546	'�0489-/8
8I'�LM2,54+�)�+�:(89¿

; � E/54+�LMLM-/89¿ ,� E/-/:(.J+�6	&;'�0�89-/89.�'�)�2,LM2�6�2,:(K54&(-?0�-?5�6�'�0489S*&('�:MH�04+�54'�8I8I2,:(KR.�2�04'�546�2�7V'�8�NP�C<(=#+�FMSA-/:(6�6	+AF(8I'A-/:(=
+�<;6�&('�8I'*54&(-?0�-?5�6�'�0489¿U'��#54'�H�6�8I'�LT2,54+�),+�:(8 � 2,:M6	&;'*:(-?LT'�89+�<(<�2,)�'�8IE'�:;6	04=RH�+�2�:;6	8IE/54+�LMLM+�:T@/),+�54�8IE/+�01LM+�.�F(),'�8IE/H�),-/54'*6�&('*54+�LMH�),'�6	'
:;-/LM'*SA2�6�&(2,:M8I2�:(KV)�'A+�01.�+�F(@?)�'AÂ/F(+�6�-/6�2,+�:TLM-/04�8#NP�D+�0X'��#-/LMH�)�'�[
bin=’

~�Ã?Ä
:Å �hÆ .o’

• Ç '�54-/F(8I'*8I'�LM2,54+�)�+�:(89-/04'*F(8I'�.J6�+*8I'�H�-/04-/6�'A.�2�04'�546�2,7#'�8IE/6	&;'�=54-/:;:(+�6D@/'A2,:(54)�F;.�'�.Z2,:M),2�6�'�04-/)8I6�042,:(K#8G¿�8I6�042�:(K#89'�:(54),+�8I'�.Z2,:
Â?F(+�6�-/6�2�+�:MLM-/04�8 � N

%�&('
INCLUDE

-?:(.
LINCLUDE

.�2,04'�546	2,7#'�8G-?)�),+�Sk=#+�FM6	+A8IH�'�542�<�=>6�&('
:(-?LT'�89+�<(<�2�),'�8G6�&(-/6�54+�:(6�-/2�:M.�2,04'�546	2,7#'�89<U+�016�&('A),+�-/.�'�016�+AH�04+�5�'�8I8#N
OQ&('�:M-?:

INCLUDE
+�0

LINCLUDE
.�2�04'�546�2�7V'*2,8G'�:(54+�F(:(6�'�04'�.�E/6�&('

),+�-/.�'�018I6�+�H�8904'�-/.�2�:;K>6�&('A54F(040�'�:;6D.�2,04'�5�6�2,7#'�8G<�2,)�'�89-/:(.J@/'�K#2�:;8
04'�-/.�2,:(KR6�&('*<�2,)�'A8IH�'�542�<�2,'�.ZSA2�6�&M6�&('

INCLUDE
+�0

LINCLUDE.�2,04'�546	2,7#'�NPOQ&('�:M6	&;'*'�:(.J+�<(6�&('*2,:(54),F(.�'�.J.�2,0�'�546�2,7#'�8G<�2�),'A2�8
04'�-/54&('�.�E?6	&;'*),+�-/.�'�0X0�'�8IF;LT'�89H�04+�54'�8I8I2�:(KR6�&('A+�042�K#2,:(-/)"<U2,)�'�E?F(8I2�:;K
6�&('A.�2�04'�546�2�7V'*6�&(-/6D<�+�),)�+�SA8G6�&('

INCLUDE
+�0

LINCLUDE
.�2,0�'�546�2,7#'�N

INCLUDE
+�0

LINCLUDE
.�2,04'�546	2,7#'�895�-?:T-/H3H�'�-/012,:M2�:(54),F(.�'�.J<�2�),'�8IE/F(H

6�+*-^LM-/�#2,LMF(LÈ+�< \�f :('�8I6�2,:(KR)�'�7#'�),8#N

É?Ê�Ë�Ì4Í�ÎJÏIÊ�Ð
ÎJÏIÑDÒXË�ÓVÏ°Ô*ÒGÕ×Ö�ÏIÌ�ÒXÕ
£©ØUÙ
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ld
¶"¦�ºn¦�±�¦�ª�»�¦"¼*®Vª�½¹®#¾

��Ú�����	��
�������	�����������������
������ � "!#�$�

%�&('
INCLUDE

.�2�04'�546�2�7#'A8IH�'�542,<U2,'�8G-^<�2�),'A6	&;-/6D8I&(+�F(),.J@/'*2,:(54),F(.�'�.J2�:
6�&('A)�+�-?.ZH�04+�54'�8I8#N
��+�04LT-?6�[

INCLUDE=
ÆCÛ��U�

�X�#-/LMH�),'�[

MAP=stat
INCLUDE=dirfile1
DUPLOAD=caution

�C:M6�&(2,8G'��#-/LMH�),'�E/6�&('*),+�-/.�'�0XH�04+�5�'�8I8I'�896�&('
MAP=stat

.�2,04'�546	2,7#'�E
6�&('�:M2,6DH�04+�54'�8I8I'�8G6�&('A.�2,04'�5�6�2,7#'�8G<�+�F(:(.J2,:

dirfile1
E/-/:(.J)�-/8I6�),=>2,6

H30�+�54'�8I8I'�896	&;'
DUPLOAD=caution

.�2,04'�546�2�7#'�N

%�&('
LINCLUDE

.�2,04'�546�2�7#'A8IH�'�542�<�2,'�8G-^<U2,),'*6�&(-/6�8I&(+�F(),.Z@/'A2,:(54)�F;.�'�.
2,:M6�&('A)�+�-/.JH�04+�54'�8I8#NP�*:(),=R6	&;'*<�2,)�'A:(-/LM'A5�+�LMH�+�:;'�:(6D8I&(+�F;)�.J@/'
8IH�'�542,<�2�'�.�NP%D&;'*),+�-/.�'�018I54-/:(896�&('*),2,8I6D+�<(8I'�-/0454&T.�2,04'�546�+�0�2,'�8G6�+A)�+�54-/6�'
6�&('A<�2�),'�NP¿Ui·'�'*l

LIBDIR
.�2,0�'�546�2,7#'�EnmDH�-?K#' \�\�\ E/<�+�012,:(<�+�04LM-/6�2�+�:M+�:

F;8I'�01.�2,04'�5�6�+�04=R8�'�-?0�54&M),2�8I6�8#N �
��+�04LT-?6�[

LINCLUDE=
ÆCÛU���

�X�#-/LMH�),'�[

LIBDIR=/mydir/lib
LINCLUDE=dirfile2

�C:M6�&(2,8G'��#-/LMH�),'�E/6�&('A)�+�-?.�'�018I'�-/0454&('�89<U+�0X<U2,),'
/mydir/lib/dirfile2

NP��<;2�6�2�89<�+�F(:(.�E/6�&('A.�2,04'�5�6�2,7#'�8G2,:
dirfile2

2,8GH�04+�54'�8I8I'�.�NP�*6�&('�04SA2�8I'�E/6�&('A),+�-/.�'�01),+�+��89<U+�0
/lib/dirfile2

E?6	&;'�:
/usr/lib/dirfile2

NP��6�F(8I'�8G6�&('A<�2�048I6�+�<
6�&('�8I'A<�2�),'�892�6�<U2,:(.�8#N

INCLUDE Ü�Ý	Þ�ß�à#á�Ý�â/ß£©ØUÙ¹ØUÙ

LINCLUDE ÜDÝ�Þ�ß�à#áCÝ�â/ß£©ØUÙ¹Øäã
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ld
¶(¦�ºn¦�±�¦�ª�»�¦"¼*®#ª�½¹®V¾

��å �����	��
�������	��������������� �4
������ � "!��$�

%�&('
BIN

E
LBIN

E
LIB

E?-/:(.
LLIB

.�2,04'�546�2�7#'�89)�'�6D=#+�FM2,.�'�:(6�2�<�=>6�&('
04'�),+�5�-?6	-?@/)�'ALM+�.�F(),'�8G6�&(-/6�=#+�FTSA-/:(6�6	&;'*),+�-/.�'�0X6	+A2�:;54)�F(.3'*2,:T=V+�F(0
H�04+�K#04-/LæN`%�&('

DUPORDER
.�2,0�'�546�2,7#'*),'�6�8G=#+�FT.3'�6	'�04LM2,:('*&(+�Sk6�+

8I'�),'�546D6�&('*LM+�.�F(),'�8G6�+A@/'*04'�6�042�'�7#'�.J<�0�+�Lç)�2,@/04-/042,'�8�NP%D&('
NODEFLIB-/:;.

OMIT
.�2�04'�546�2,7#'�8GH�04+�7#2,.�'*54+�:(6�04+�)+�7#'�016	&;'*8I=#8I6�'�LÈ.�'�<U-?F(),6

),2�@?0�-?0�2,'�8#NP%D&('
FORCE

E
MODULES

E?-/:(.
COMMONS

.�2,04'�5�6�2,7#'�8GH�04+�7#2�.3'
=#+�FMS*2,6�&M-/.�.�2,6	2,+�:(-/)"5�+�:;6	04+�)+�7#'�0X6	&;'*),+�-/.�2,:(K>H30�+�54'�8I8#N
��2�),'�8G8IH�'�542,<U2,'�.J2�:

BIN
+�0

LBIN
.�2�04'�546�2,7#'�8G+�018IH�'�542,<U2,'�.Z-?8

54+�LMLM-/:(.�q�)�2,:('A-/04K#F(LM'�:(6�8G@/=R6�&('*),+�-/.�'�0X-/04'*-/),)54+�:(8I2,.�'�04'�.Z6�+*@?'
bin

<�2�),'�8#N`i·'�K#LM'�:(6�'�.Z+�@CB4'�546D<�2�),'�8G8IH3'�5�2,<�2�'�.J-/89-/04K#F(LM'�:(6�8G+�:M6�&('
ld

54+�LMLM-/:(.J)�2,:('A-/04'*-/),8I+*54+�:(8I2,.�'�04'�.J6	+A@/'
bin

<�2,)�'�8#N Ç =54+�:(7#'�:(6�2,+�:(E
bin

<�2,)�'�898I&(+�F(),.J@/'*6�&('AH�+�046�2�+�:M+�<(=#+�F(0XH�04+�K#04-/LÈ6�&(-/6
=#+�FM&(-/7#'ASA0�2,6�6�'�:ÀN`��2�),'�898IH�'�542�<�2�'�.J2,:

LIB
E
LLIB

+�0
DEFLIB.�2,04'�546	2,7#'�8IE/+�018IH�'�542,<U2,'�.JS*2,6�&T6�&('

–l
+�H�6	2,+�:M+�:M6�&('

segldr
+�0

ld54+�LMLM-/:(.J)�2,:('�E/-/04'A-/)�)
lib

<�2,)�'�8#NPèD2,@/04-/04=R<U2,),'�8G@/F;2�),6D@/=
bld

-/:(.
8IH�'�542,<U2,'�.J-/8G-?0�K#F;LT'�:;6	89+�:M6�&('

ld
5�+�LMLM-/:(.J),2�:('A-/04'A-/)�8I+

54+�:(8I2,.�'�04'�.
lib 

<�2,)�'�8#N Ç =>54+�:(7#'�:;6	2,+�:(E lib <�2,)�'�89-/04'A)�2,@/04-/042,'�8G+�<H�04'�7#2,+�F(8I),=>SA042�6�6�'�:M0�+�F;6	2,:('�896�&(-/6D6�&('A)�+�-?.�'�012,:(54)�F;.�'�8G2,:M=#+�F(0
H�04+�K#04-/LÈ-?8G:('�'�.�'�.�NP%D&;'*),+�-/.�'�01H�04+�54'�8I8I'�8

bin
-/:;.

lib
<�2,)�'�892,:M-

7#'�04=R8I2�LM2,)�-/0XLM-/:(:('�0�[P2�6�8I5�-?:(8G-/),)LM+�.�F(),'�89<U04+�LÈ@?+�6	&
bin

-/:(.
lib

<�2�),'�8IE/-/:;.Z2,6D'�8I6�-/@/),2,8I&('�8G-?:(.J0�'�6�-/2,:(896�&('*54-/),),2�:;K>04'�),-/6�2�+�:;8I&(2�H38
@/'�6�SA'�'�:T-?)�)"LT+�.�F;)�'�8#N Á <�6�'�01H�04+�54'�8I8I2,:(K>-?)�)"<U2,)�'�892,:T6�&(2,89S*-/=¹E/6�&('),+�-/.�'�01.3'�6	'�04LM2,:('�8GSA&(2,5�&MLM+�.�F(),'�8GLMF(8I6�@/'*),+�-/.�'�.�NP�C6D@/'�K#2,:(8G-/6
6�&('ALM+�.�F(),'*54+�:(6�-/2,:(2,:(KR6	&;'*6�04-/:(8I<�'�01'�:(6�04=R-/.�.�04'�8I89-/:(.J8I5�-?:(8G6�&('
54-/),)�2,:(KR04'�)�-?6	2,+�:(8I&(2,H�8IE/04'�6�-/2,:(2�:;K>-/),)LM+�.�F(),'�8G6�&(-?6D-/04'*54-/),),'�.Z-/:;.
.�'�),'�6�2�:;K>-/),)+�6�&('�048#NP�1�#54'�H�6�2,+�:(8G-/:;.Z.�2,<�<U'�04'�:(54'�89@/'�6�S*'�'�:

bin
-/:(.

lib
<�2�),'AH�04+�54'�8�8I2,:(KR-/04'A-/8G<�+�),)�+�SA8#[

• Á )�) bin <�2,)�'�89-/04'*H30�+�54'�8I8I'�.J@/'�<�+�04'*-/),) lib <�2�),'�8#NP�C<(LM+�.�F(),'�854+�:(6�-/2,:(2,:(KR.�F(H�),2�54-/6�'*'�:;6	04=RH�+�2,:(6�8G-/04'*.�2,8I54+�7#'�04'�.�E/6�&('*),+�-/.�'�0
F;8I'�8G6�&('A<U2,048I6D+�5454F(0404'�:(54'�NPij'�'*l

DUPORDER
.�2�04'�546�2,7#'�EnmDH�-/KV' p g N

•
%�&('

FORCE
.�2,04'�5�6�2,7#'*54-/F;8�'�896�&('*),+�-/.�'�0X6	+A2�:;5�),F(.�'A-/),)LM+�.�F(),'�8

<�04+�L
bin

<�2�),'�8IE/'�7#'�:M2,<(6�&('�=R-/04'*:;+�6D04'�<�'�0�'�:;5�'�.rN
FORCE

.�+�'�8G:;+�6
-?<U<�'�546DLM+�.�F(),'�8G<�04+�L

lib
<�2�),'�8#N`i·'�'*l

FORCE
.�2,04'�546	2,7#'�EémDH�-/K#' p f N

•
%�&('

BRIEF
+�H�6�2�+�:M6�+*6�&('

MAP
.�2,04'�546�2�7#'*),2,LT2,6�8G),+�-/.ZLM-/H�8G6�+

LM+�.�F;)�'�8G.3'�0�2,7#'�.Z<�04+�L
bin

<�2�),'�8#NP_ê+�.3F()�'�89<�0�+�L
lib

<U2,),'�8G-?0�'
:;+�6D)�2,8I6�'�.�N`i·'�'*l

MAP
.�2,04'�546�2�7#'�EémDH�-/K#' p?ë N

•
%�&('

DUPORDER
.�2,04'�546	2,7#'A-/<U<�'�546�8G6�&('A8�'�),'�546�2�+�:M+�<(LM+�.�F(),'�8G<�04+�L

),2,@/04-/04=><�2,)�'�8#NPij'�'*l
DUPORDER

.�2�04'�546�2,7#'�EnmDH�-/KV' p g N

•
%�&('

DUPENTRY
.�2,04'�546	2,7#'A5�+�:;6	04+�),8GLM'�8I8I-/K#'�8G54+�:(54'�04:(2,:(K

.3F(H�),2�54-/6�'*.3'�<U2,:(2,6�2�+�:(89+�<(6�&('*8I-/LM'A'�:(6�04=>H�+�2,:(6IN`�C6D.32�<�<�'�0�'�:;6	2,-/6�'�8
@?'�6	SA'�'�:M'�:(6�0�=RH�+�2,:(6�8G<�04+�L

bin
<�2�),'�8G-?:(.J6	&;+�8I'*<�04+�L

lib
<�2�),'�8#N

i·'�'*l
DUPENTRY

.�2,04'�5�6�2,7#'�EémDH�-/K#'*ì \ N

É?Ê�Ë�Ì4Í�ÎJÏIÊ�Ðîí*ïÀðÒGË�Ó
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ld
¶"¦�ºn¦�±�¦�ª�»�¦"¼*®Vª�½¹®#¾

��ò�����	��
�������	�����������������
������ � "!#�$�

•
�D+�046�04-/:

BLOCKDATA
8IF(@/H�04+�K#04-/LM8G'�:;5�+�F;:(6�'�0�'�.J2,:

bin
<U2,),'�8G-/04'

-/),S*-/=#892�:;5�),F(.�'�.J2,:M6	&;'*H�04+�K#04-/LæN
BLOCKDATA

8IF(@/H�04+�K#04-/LM8
'�:(54+�F(:(6�'�04'�.J2�:

lib
<�2�),'�89-/04'*2,:(54),F(.�'�.J+�:(),=>2,<(6�&('�=R-/04'

04'�<U'�04'�:(54'�.�N

•
%D&('A)�+�-?.�'�01-/),SA-/=#8G2,:(54),F(.�'�8G-^LM+�.�F(),'AS*042,6	6�'�:M2,:T�×-?:(.
'�:(54+�F(:(6�'�04'�.J2�:M-

bin
<�2�),'*2,<(6�&('ALT+�.3F()�'A2�:;2�6�2,-/),2�Y�'�89K#)�+�@/-?).�-/6�-jN

�×LT+�.3F()�'�89<U04+�L
lib

<�2,)�'�896	&;-/6D2,:(2�6�2,-/),2�Y�'AK#)�+�@?-/).�-/6�-^-/04'
2�:;5�),F(.�'�.J+�:(),=R2�<;6	&;'�=>-/04'A04'�<U'�04'�:(54'�.�N

�C:M-/.�.�2,6�2�+�:M6�+A6	&;'*<�2�),'�89=#+�FTH30�+�7V2�.�'�E/6�&('A),+�-/.�'�01-?)�8I+A8I5�-?:(8G-^8I'�6D+�<
.3'�<U-/F;)�6�8�=V8�6�'�Lç)�2,@/04-/042�'�8#N � +�FM54-/:MF(8I'A6�&(' NODEFLIB .�2,04'�5�6�2,7#'*6�+2,:(&(2,@/2,6D.�'�<�-/F(),6D),2,@/04-/04=>H�04+�54'�8I8I2,:(K(N
%�&('A.�'�<U-/F;)�6�)�2,@/04-/042,'�8G6�&(-/6

segldr
-/:(.

ld
8I54-/:M-/:(.J6�&('A+�04.�'�01+�<

8I54-/:;:(2�:;K>-/04'A8IH�'�542�<�2,'�.Z2,:M6�&('A.�'�<U-/F;)�6�.�2�04'�546�2,7#'�8G<�2�),'�8#NP%D&('A.�'�<�-/F(),6
.32�04'�546�2�7#'�89<U2,),'�8G-/8904'�)�'�-/8I'�.J@/=R�104-/=Ró1'�8I'�-/0454&M8�H3'�5�2,<�=>H�04+�54'�8I8I2,:(K
6�&('A),2�@/04-/042,'�8G2,:T6�&('A+�04.�'�01),2�8I6�'�.�[

libc.a

libu.a

libm.a

libf.a

libfi.a

libsci.a

libp.a

i·+�LM'*+�<(6�&('A.�'�<U-/F;)�6�)�2,@/04-/042,'�8G),2�8I6�'�.J-/@/+�7#'*LM-/=R@/'*04'�),'�-/8I'�.
8I'�H�-?0�-?6	'�),=><�04+�LÈ6�&('*�R�R���X�*i�+�H�'�04-/6�2,:(K>8I=#8I6�'�Læb�6�&('�04'�<U+�04'�E/6�&('�=
LM-/=R:(+�6�@/'*H�04'�8I'�:(6�+�:T=#+�F;018I=#8I6�'�LæN`_a2,8I8I2�:(KR),2�@?0�-?0�2,'�89-/04'
8I2,),'�:(6�)�=R2�K#:(+�04'�.�N
%�&('*),+�-/.�'�0XF(8I'�8G-^.�2,0�'�546�+�04=>8I'�-?0�54&M-/),K#+�042�6�&(LÈ6�+A)�+�54-/6�'A'�-/54&
.3'�<U-/F;)�6

lib
<�2,)�'�NP�C<(=#+�FM&(-/7#'AH�04+�7#2�.3'�.Z-^),2�8I6D+�<;8I'�-/045�&M.�2,04'�546	+�04=

:;-/LM'�8G@/=RF(8I2,:(KR6�&('
–L

+�H�6�2�+�:M+�0
LIBDIR

.�2,04'�546	2,7#'�E/6�&('*),+�-/.�'�0
8I'�-?0�54&('�896�&('*.�2,04'�546	+�042,'�8G8IH�'�542,<U2,'�.J6	+A)�+�54-/6�'A6	&;'*.�'�<�-/F(),6D),2�@?0�-?0�2,'�8#N
�C<(6�&('A)�2,@/04-/042,'�8G54-/:(:;+�6D@/'A)�+�54-/6�'�.J2�:M6�&(+�8I'*.32�04'�546�+�042�'�8IE/6�&('A)�+�-?.�'�0
8I'�-?0�54&('�896�&('*.�2,04'�546	+�042,'�8G8IH�'�542,<�2�'�.J2�:M6�&('A.�'�<U-/F;)�6�.�2�04'�546�+�04=>8I'�-/0454&
),2,8I6�NP¿�ij'�'*l

DEFDIR
.�2,04'�546	2,7#'�EémDH�-/K#' \�f e/E/<�+�012,:(<�+�04LM-/6�2�+�:M+�:M6	&;'

.3'�<U-/F;)�6D.�2,04'�546�+�0�=R8I'�-/0454&T),2,8�6IN �



�����/���C�������������������/�� ¢¡�£�¤ ¥V¦�§©¨r¦�ª�«�¬;�®°¯�¦�±² ¥V³D´?¬Vµ·¶#¸�®Vª¹¯
ld
¶(¦�ºn¦�±�¦�ª�»�¦"¼*®#ª�½¹®V¾

�  �����	��
�������	��������������� �4
������ � "!��$�

%�&('
BIN

.�2,04'�546	2,7#'*:;-/LM'�8G6�&('*04'�),+�54-/6�-/@/),'*+�@CB4'�546D2�:;H�F(6D<�2�),'�8G6�+A@/'
8I'�-/0454&('�.�NP_aF()�6�2,H�),'

BIN
.�2,04'�5�6�2,7#'�8G&;-/7#'*-^54F(LMF(),-/6�2�7#'A'�<�<U'�546INP��<

=#+�FM8IH�'�542�<�=RLTF;)�6�2,H�),'*<�2�),'�8GSA2,6	&
BIN

E/6�&('A),+�-/.�'�01H�04+�54'�8I8I'�8G6�&('�Lç2�:
6�&('*+�04.�'�018IH3'�5�2,<�2�'�.�N
�C<(-^LM+�.�F(),'*2,8GH30�'�8I'�:;6D2,:TLM+�04'A6	&;-/:M+�:('*<�2,)�'�E?6	&;'*),+�-/.�'�01),+�-/.�896�&('
<�2�048I6�LT+�.�F;)�'A'�:(54+�F(:(6�'�04'�.�NPôõ+�SA'�7#'�0hE/2,<(=#+�FMF;8�'A6�&('

MODULES.�2,04'�546	2,7#'A-/:(.Z8IH3'�5�2,<�=>-^H�-/046�2�54F(),-/01<�2,)�'�E/6�&(2,8G04F(),'*LM-/=R:(+�6D-/H3H�)�=�N
��+�0�LM-/6I[

BIN=
ÆCÛU����ö

[,
ÆCÛU���4÷

,
ÆCÛ��U��ø

,...,
Æ�Û��U�úù

]

ÆCÛU���Cû �>-/LM'�89+�<(04'�)�+�54-/6�-/@/),'A2�:;H�F(6D<�2,)�'�896	+A@/'A2�:;5�),F(.�'�.rN`�C<
:(+
 bin

<U2,),'�8G-/04'A8IH�'�542�<�2,'�.�E/6�&('*.3'�<U-/F;)�6�2�8
a.o

N
�C<(=#+�FM54+�:(6�2,:(F('A6�&(2�89.�2,04'�5�6�2,7#'A@/'�=#+�:(.J+�:('A)�2,:('�E/'�:;.Z'�-?5�&
54+�:(6�2,:(F('�.J)�2,:('AS*2,6�&M-õ54+�LMLM-jN
�X�#-/LMH�)�'�8#[

bin=myfile,../group/ourfile.o, 
     ../sue/herfile.a,/u/steve/anyfile.o

bin=newfile.a,oldfile.a

_a+�.�F(),'�8G54+�:;6	-/2,:('�.J2,:MK#)�+�@/-?)
BIN

<U2,),'�8G¿�-/8G+�H�H�+�8I'�.J6�+*8I'�K#LM'�:(6�'�.
BIN

<�2�),'�8 � -/04'A:(+�6D-/8I8IF;LT'�.J6�+*@?'*2,:M-/:(=RH�-/046�2�54F(),-/0X8�'�KVLT'�:;6	EF(:;)�'�8I896	&;'*LM+�.�F(),'A2�898IH�'�542�<�2,'�.Z2,:M-õ8I'�K#LM'�:(6�'�.
MODULES

.�2,04'�546	2,7#'�N
�X+�LTLM-/:;.�qU),2,:('*'�Â?F(2�7#-?)�'�:(6I[9ü�ÃCý	ÆCÛ��U�4þ9-?0�K#F;LT'�:;6

%�&('
LBIN

.�2,0�'�546�2,7#'�E/2,:T-^LM-/:(:('�0X8�2,LM2,)�-/0X6	+A6�&('
BIN

.32�04'�546�2�7#'�E
:(-?LT'�8904'�)�+�54-/6�-/@/),'A+�@CB�'�546D2,:(H�F;6D<�2�),'�8G<�+�016�&('A)�+�-?.�'�016�+*8I'�-/0454&ÀN
Oa2,6	&

LBIN
E/&;+�S*'�7#'�0hE/+�:;)�=R6�&('*<�2,)�'A:(-/LM'A5�+�LMH�+�:;'�:(6D2,8G8IH�'�542,<U2,'�.�N

%�&('
LIBDIR

.32�04'�546�+�04=>8I'�-/0454&M-/H�H�),2�'�896	+A:(-/LM'�89+�:T6�&('
LBIN.�2,04'�546	2,7#'�N`�X-/54&

LIBDIR
.�2�04'�546�+�04=>2,8G8I'�-/0454&('�.J<�+�016�&('*<�2,)�'�8

8IH�'�542,<U2,'�.�NP%D&('A<�2�048I6D<�2,)�'A<�+�F(:(.J2�892�:;54)�F(.3'�.Z2,:M6	&;'*H�04+�K#04-/LæN

BIN Ü�Ý	Þ�ß�à#á�Ý�â/ß£©Øäã�ØUÙ

LBIN ÜDÝ�Þ�ß�à#áCÝ�â/ß£©Øäã�Øäã



�����/���C�������������������?�� �¡�£�¤¥V¦�§©¨r¦�ª�«�¬;�®I¯�¦�±"² ¥V³D´?¬Vµ·¶�¸3®Vª¹¯
ld
¶"¦�ºn¦�±�¦�ª�»�¦"¼*®Vª�½¹®#¾

��ÿ�����	��
�������	�����������������
������ � "!#�$�

��+�04LT-?6�[

LBIN=
ÆCÛU����ö

[,
ÆCÛU���4÷

,
ÆCÛ��U��ø

,...,
Æ�Û����Cù

]

ÆCÛ��U�úû �>-?LT'�89+�<(6�&('A<U2,)�'�89=#+�FMH�04+�7#2,.�'�N

%�&('
LIB

.�2,04'�546�2�7#'A:(-/LM'�8G6�&('A0�'�),+�54-/6�-/@/),'*+�@CB4'�546D),2�@/04-/04=R<U2,),'�8G<�+�0
6�&('A),+�-/.�'�016�+A8I'�-/045�&MSA&('�:M6	&;'*),+�-/.�'�0X2�896	04=#2,:(KR6�+*<�2�:;.Z'�:;6	04=
H3+�2�:(6�896	&;-/6D-/04'A04'�<U'�04'�:(54'�.J2�:

BIN
<�2�),'�89@/F(6�-/04'*:;+�6D.�'�<�2�:;'�.Z2,:M-/:(=

BIN
<�2,)�'�89+�01H�04'�7#2,+�F(8I),=>8I'�-/0454&('�.

LIB
<�2�),'�8#N

�R8I'A6	&;'
LIB

.�2,0�'�546�2,7#'*6�+*8IH�'�542,<U=
lib

<U2,)�'�892,:T-?.�.�2�6�2,+�:M6�+*6�&(+�8I'A2�:
6�&('A)�+�-?.�'�0�� 89.�'�<�-/F(),6D),2�8I6�+�<()�2,@/04-/042,'�8#N`è�2�@/04-/04=R<U2,),'�8G8IH�'�542,<U2,'�.JS*2,6�&
6�&('

LIB
.�2,0�'�546�2,7#'*-/04'A8I'�-/045�&;'�.Z2,:M6	&;'*+�04.�'�018IH3'�5�2,<�2�'�.J-/:(.J@/'�<�+�04'

-?:(=R.�'�<U-/F;)�6�)�2,@/04-/042,'�8#N
%�&('A'�<U<�'�546D+�<(LMF(),6	2,H�),'

LIB
.�2,04'�5�6�2,7#'�8G2,8G54F(LMF(),-/6�2�7#'�N

�C<(=V+�FT54+�:(6�2,:(F('A6�&(2,8G.�2,04'�546	2,7#'A@/'�=#+�:(.J+�:('A),2�:;'�E/'�:(.J'�-/54&
54+�:(6�2,:(F('�.J),2�:;'*SA2�6�&M-^5�+�LMLM-jNP%D&;'

LIBDIR
.�2,04'�546	+�04=R8�'�-?0�54&M.�+�'�8

:;+�6D-/H�H�),=R6	+A<U2,),'�8G8IH�'�542,<U2,'�.J2�:
LIB

.�2,0�'�546�2,7#'�8#N`�X-/54&M:(-/LM'*8I&(+�F;)�.
@?'*-^5�+�LMH�),'�6�'*H�-/6�&M:(-/LM'�N
��+�04LT-?6�[

LIB=
��Û�Ã ö

[,
��ÛUÃ ÷

,
�UÛ�Ã ø

,...,
�UÛ�Ã ù

]

��Û�Ã�û �>-?LT'�89+�<(6�&('*),2,@/04-/042�'�89=#+�FMH�04+�7#2�.�'�N
�X�#-/LMH�),'�8#[

lib=/u/lib/lib7.a,/u/lib/libarf.a, 
/lib/lib3A.a,mytmplib.a,mylibY.a

lib=mylibs.o,/lib/libc.a

%�&('�8I'A'��#-/LMH�)�'�89'�-/54&T8IH3'�5�2,<�=>8I'�7#'�:M),2�@/04-/042,'�8G6�&(-/6�6�&('*),+�-/.�'�0
8I&;+�F()�.J8I'�-/0454&M@/'�<�+�04'*8I'�-/0454&(2,:(KR6�&('A.�'�<U-?F(),6D),2�@/04-/042,'�8#NP%D&;'
),2,@/04-/042�'�89-/04'*8I'�-/0454&('�.J2,:T6�&('A+�04.�'�01K#2,7#'�:ÀN

LIB ÜDÝ�Þ�ß�à#áCÝ	â?ß£©Øäã�Øä£



�����/���C�������������������/�� ¢¡�£�¤ ¥V¦�§©¨r¦�ª�«�¬;�®°¯�¦�±² ¥V³D´?¬Vµ·¶#¸�®Vª¹¯
ld
¶(¦�ºn¦�±�¦�ª�»�¦"¼*®#ª�½¹®V¾

��� �����	��
�������	��������������� �4
������ � "!��$�

%�&('
LLIB

.�2,0�'�546�2,7#'�E/2,:T-^LM-/:(:('�0X8�2,LM2,)�-/0X6	+A6�&('
LIB

.32�04'�546�2�7#'�E
8IH�'�542,<U2,'�8G04'�),+�54-/6�-/@/),'*+�@CB4'�546D)�2,@/04-/042,'�8G<�+�016�&('A)�+�-/.�'�0X6�+*8I'�-/0454&ÀN
Oa2,6	&

LLIB
E/&;+�S*'�7#'�0hE/+�:;)�=R6�&('*<�2,)�'A:(-/LM'A5�+�LMH�+�:;'�:(6D2,8G8IH�'�542,<U2,'�.�N

%�&('
LIBDIR

.32�04'�546�+�0�=R8I'�-/0454&T-?H�H�),2�'�896	+AS*&;-/6D2,8G8IH�'�542,<U2,'�.J+�:T6�&('
LLIB

.�2�04'�546�2,7#'�N`�1-?5�&
LIBDIR

.�2,04'�546�+�0�=R2,8G8I'�-/0454&('�.J<U+�0X6	&;'*<�2�),'�8
8IH�'�542,<U2,'�.�NP%D&('A<�2�048I6D<�2,)�'A<�+�F(:(.J2�892�:;54)�F(.3'�.Z2,:M6	&;'*H�04+�K#04-/LæN
��+�0�LM-/6I[

LLIB=� ~��M� [,� ~��M� ,...]

�X+�LTLM-/:;.�qU),2,:('*'�Â?F(2�7#-?)�'�:(6I[
 –l

+�H�6�2,+�:
�X�#-/LMH�)�'�[

LIBDIR=/lib/xlib
LLIB=libscan.a

��2�048I6�E/6�&('*),+�-/.�'�0X)�+�+��89<�+�01<U2,),'
/lib/xlib/libscan.a

E/6�&('�:
/lib/libscan.a

E/-/:;.Z<�2,:(-/),)�=
/usr/lib/libscan.a

NP�C6DF(8I'�8
6�&('A<U2,048I6D+�<;6	&;'�8I'*<�2�),'�892�6�<U2,:(.�8#N

%�&('
segldr

.3'�<U-/F;)�6�.�2�04'�546�2,7#'�8G<�2�),'A5�+�:;6	-?2�:(89-^8I'�6D+�<
DEFLIB.�2,04'�546	2,7#'�8#N

NODEFLIB
2�:;8�6�04F(546�8G6�&('A)�+�-?.�'�016�+*2,K#:(+�04'A8I+�LT'A+�01-/),)

+�<(6�&('A),2�@/04-/042,'�8G6�&(-?6D&(-/7#'A@/'�'�:M8IH�'�542,<U2,'�.J@/=
DEFLIB

.32�04'�546�2�7#'�8#NP�C<
-/),).�'�<�-/F(),6D),2,@/04-/042�'�89-/04'A6	+A@/'A2�K#:;+�0�'�.3E/+�:(),=>LM+�.�F;)�'�89<U+�F;:(.J2�:M<�2�),'�8
.�'�54),-/04'�.Z-/8

BIN
+�0

LIB
<�2�),'�8G-?0�'A54+�:(8I2,.�'�04'�.Z<�+�01),+�-/.�2,:(K(N

��+�0�LM-/6I[

NODEFLIB

NODEFLIB=Å �hÆC��ÛUÃ�� [,Å �hÆC�UÛ�Ã	� ,...,Å �hÆC�UÛ�Ã�ù ]

�C<(6�&('A<U2,048I6D<�+�04LT-?6D2,8GF(8I'�.�E?-/)�)".�'�<U-?F()�6�)�2,@/04-/042,'�8G-/04'A2,K#:(+�04'�.�NP��<;6	&;'
8I'�54+�:(.J<U+�04LM-/6�2�89F(8I'�.�E/+�:(),=R6	&;'*8IH�'�542,<U2,'�.J.�'�<U-?F()�6�)�2,@/04-/042,'�8G-/04'
2,K#:(+�04'�.�N


�������v�D+�0X-õ8I'�K#LM'�:(6�'�.J)�+�-/.3E/=#+�FTLMF(8I6�8IH�'�5�2,<�=>6�&('A)�2,@/04-/04=
54+�:(6�-/2,:(2,:(KR6	&;'*),+�-/.�'�0X0�F;:(qU6�2,LM'*04+�F(6�2,:('

$SEGRES
N

LLIB ÜDÝ�Þ�ß�à#áCÝ�â/ß£©Øäã�Ø��

NODEFLIB ÜDÝ�Þ�ß�à#áCÝ�â/ß£©Øäã�Ø��



�����/���C�������������������?�� �¡�£�¤¥V¦�§©¨r¦�ª�«�¬;�®I¯�¦�±"² ¥V³D´?¬Vµ·¶�¸3®Vª¹¯
ld
¶"¦�ºn¦�±�¦�ª�»�¦"¼*®Vª�½¹®#¾

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

�X�#-/LMH�),'�[

NODEFLIB
LIB=/lib/libio.a,/lib/libc.a

%�&('*H30�'�54'�.�2,:(KR'��#-/LMH�)�'A6�'�)�),8G6�&('A)�+�-/.3'�016�+*8I'�-/0454&T6�&('A)�2,@/04-/042,'�8
8IH�'�542,<�2�'�.J@/=R6	&;'

LIB
.�2,0�'�546�2,7#'*¿�2,:T6�&('A+�04.�'�018IH�'�542,<U2,'�. � <�+�0F;:(8I-/6�2�8I<�2,'�.Z'��#6�'�04:(-/),8#NP%D&('A),+�-/.�'�01.3+�'�8G:(+�6�8I'�-/045�&M6�&('A.�'�<�-/F(),6

),2,@/04-/042�'�89<�+�01'�:(6�04=>H3+�2�:(6�89:(+�6D<�+�F(:(.J2,:M6	&;'*8IH�'�542,<U2,'�.J)�2,@/04-/042,'�8#N
�X�#-/LMH�),'�[

NODEFLIB=libp.a

%�&(2,8G'��#-/LMH�),'*.�2,04'�546	896	&;'*),+�-/.�'�016�+*2,K#:(+�04'*6�&('��D-/8I54-/)),2,@/04-/04=úE?-/:(.
6�+AH�04+�54'�8I8G6�&('A+�6�&('�01.�'�<�-/F(),6D),2,@/04-/042�'�89-/89F(8IF(-/)�N
�X+�LMLT-?:(.�q�)�2,:('A'�Â/F(2,7#-/),'�:(6I[

–N
+�H�6�2,+�:

%�&('
DEFLIB

.�2�04'�546�2�7V'*2�:;8I6	04F(546�8G6�&('A)�+�-/.3'�016�+*-/.�.J)�2,@/04-/042,'�8G6�+*2,6	8
),2,8I6D+�<(.�'�<�-/F(),6D),2,@/04-/042�'�8#NP�1-?5�&M),2�@?0�-?0�=R8IH�'�542,<U2,'�.J2�:M6�&('

DEFLIB.32�04'�546�2�7#'A2,8G-/.�.�'�.J6�+*6�&('A'�:(.J+�<(6�&('*),2,8I6D+�<(.�'�<�-/F(),6D),2�@/04-/042,'�8#N`�C<
DEFLIB

8�H3'�5�2,<�2�'�89-õ),2,@/04-/04=>6�&(-/6�2�89-/),04'�-/.�=>H3-/046D+�<(6�&('*.3'�<U-/F;)�6
),2,@/04-/04=>),2,8�6�E/6�&('A)�+�-?.�'�01LM+�7#'�8G6�&(-/6�)�2,@/04-/04=R:(-/LM'*6�+*6�&('A'�:(.J+�<(6�&('
),2,8I6�N � +�FMLM-/=RF(8I' NODEFLIB -?:(. DEFLIB 6�+�K#'�6�&('�016�+*04'�H�),-/54'8I+�LM'A+�01-/),)+�<(6�&('*.3'�<U-/F;)�6�8�=V8�6�'�Lç)�2,@/04-/042�'�89¿�ij'�'*l��C:(54),F(.�2,:(K>+�@CB4'�546
LM+�.�F;)�'�8IEémDH�-/K#' g ì � N Á )�)")�2,@/04-/042,'�8G8IH�'�542,<U2,'�.Z@?=>6�&(' DEFLIB.32�04'�546�2�7#'A-/04'*H�04+�54'�8I8I'�.Z-/<�6�'�01-/),)),2�@/04-/042,'�8G6�&(-/6D-?0�'A8IH�'�542�<�2,'�.Z@/=
6�&('

LIB
.32�04'�546�2�7#'A-/04'*H�04+�54'�8I8�'�.rN

��+�04LT-?6�[

DEFLIB=Å �hÆ���Û�Ã�� [,Å ��ÆC��ÛUÃ	� ,...,Å ��ÆC��ÛUÃ�ù ]

Å �hÆC��ÛUÃ û �>-?LT'A+�<(+�:('A)�2,@/04-/04=R6	+A-/.�.�N
�X�#-/LMH�),'�[

DEFLIB=libmylib.a

%�&(2,8G'��#-/LMH�),'*.�2,04'�546	896	&;'*),+�-/.�'�016�+*-?.�.Z6�&('AF(8I'�0�� 8G),2�@/04-/04=R6	+A6�&('
'�:;.Z+�<(6�&('A.�'�<�-/F(),6D),2�@?0�-?0�=R),2�8I6IN

DEFLIB ÜDÝ�Þ�ß�à#áCÝ�â/ß£©Øäã�Ø��
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ld
¶(¦�ºn¦�±�¦�ª�»�¦"¼*®#ª�½¹®V¾

Ú � �����	��
�������	��������������� �4
������ � "!��$�

�X�#-/LMH�)�'�[

NODEFLIB; DEFLIB=libuser.a

%�&(2�89'��#-/LMH�),'*8IF(H�H�04'�8I8I'�8G-?)�):;+�0�LM-/).3'�<U-/F;)�6D8I=#8I6�'�LÈ),2,@/04-/042�'�8IE
04'�H�),-/542�:;K>6�&('�LçS*2,6�&T+�:('AF(8I'�0X)�2,@/04-/04= N

%�&('*),+�-/.�'�0XK#-/6�&('�048G-/),)LM+�.�F(),'�8G2,:M-/),)<U2,),'�8G8IH�'�542,<U2,'�.JS*2,6�&TK#),+�@/-/)
BIN

-/:(.
LIB

.�2,04'�5�6�2,7#'�8#N`�C6D6�&('�:M.�2,8I5�-?0�.38G-/),)LM+�.�F(),'�8GSA2�6�&M'�:(6�0�=
H�+�2,:(6�8G6�&(-?6D-/04'*:('�7V'�0154-/),)�'�.�N

FORCE
8IH�'�542,<U2,'�8G6�&(-?6D8IF(@/H�04+�K#04-/LM8

:(+�6�5�-?)�),'�.J@/=>+�6�&('�0X8�F;@/H�04+�K#04-/LM8G-/04'A6	+A@/'*),+�-/.�'�.J-/:(=#SA-/=
¿�<U+�0454'�q�)�+�-?.�'�. � NP%�&(2,8G54-/:M@/'A&('�),H�<�F()2,:M.�'�@/F(K#K#2,:(K#E?)�'�6�6�2,:(KR=#+�F<�+�045�'�q�),+�-/.J-õ.�'�@/F;K>04+�F(6�2,:('*:;+�6D-/546�F(-/),)�=R54-/),)�'�.J@/=R6	&;'*H�04+�K#04-/LæN
��+�0�LM-/6I[

FORCE=ON|OFF

ON
�1:(-/@/),'�89<�+�0�54'�q�),+�-/.�2,:(K(b�SA&('�:

FORCE=ON
E?6	&;'*),+�-/.�'�0

)�+�-/.�89-/),)LM+�.�F(),'�8G8IH�'�542,<U2,'�.J2�:
MODULES

.�2,04'�546	2,7#'�8
-/:(.J2�:M-/),)

bin
<U2,)�'�8#N

OFF � 2,8I-/@/),'�89<U+�0454'�qU),+�-/.�2,:(K(b S*&;'�: FORCE� OFFE/6�&(')�+�-/.�'�0X.�2,8I5�-?0�.38GLM+�.�F(),'�8G6�+AS*&;2�54&M:(+A0�'�<�'�04'�:(54'�8
&(-/7#'A@/'�'�:TLM-/.�'A¿�'��#54'�H�6D6�&('

XFER
.�2�04'�546�2�7V'�� 8

LT+�.�F;)�'A-/:(.J6�&('
BLOCKDATA

8IF(@/H30�+�K#04-/LM89<�+�F(:(.J2,:
bin

<U2,),'�8 � ¿�.�'�<�-/F(),6 � N
�X+�LTLM-/:;.�qU),2,:('*'�Â?F(2�7#-?)�'�:;6�[

–F
+�H�6�2�+�:

%�&('
MODULES

-?:(.
SMODULES

.�2,04'�5�6�2,7#'�8G8IH�'�542,<U=RLT+�.3F()�'�896	+A)�+�-?.�N
�R+�04LT-?)�),=úE/2,<(LM+�0�'A6�&(-/:M+�:('ALM+�.�F(),'*SA2�6�&M-^H�-/046�2�54F(),-/0X:(-/LM'
'��#2,8I6�8IE/6�&('*),+�-/.�'�0X54&(+�+�8I'�8G6�&('A<�2�048I6D8IF;5�&MLM+�.�F(),'A2�6�'�:(54+�F(:(6�'�048#NP��<
LM+�.�F(),'�89+�<(6�&('*8I-?LT'A:(-/LM'A-/04'A'�:(54+�F(:(6�'�04'�.Z2,:M.�2,<U<�'�04'�:(6�<U2,)�'�8IE?=#+�F
54-/:MF(8I'A6�&('

MODULES
.�2,0�'�546�2,7#'*6�+*8IH3'�5�2,<�=>6�&('A<U2,),'�8G<�04+�LÈS*&;2�54&M6�&('

LM+�.�F(),'�8G-/04'A+�@/6�-/2�:;'�.�N

FORCE ÜDÝ�Þ�ß�à#áCÝ�â/ß£©Øäã�Ø��

MODULES ���ÀÜ SMODULES
Ü�Ý	Þ�ß�à#á�Ý�â/ß �£©Øäã�Ø�!
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ld
¶"¦�ºn¦�±�¦�ª�»�¦"¼*®Vª�½¹®#¾

Ú�������	��
�������	�����������������
������ � "!#�$�

Á .�.�2,6�2�+�:(-?)�),=úE/=#+�FM54-/:MF(8I' MODULES 6�+*8IH�'�542,<U=R6�&('*),+�-/.�2,:(KR+�04.�'�012,:-^:(+�:;8�'�KVLT'�:;6	'�.J),+�-/.�NPèD+�-/.�2,:(KR+�04.�'�0154-/:M@/'A-/<U<�'�546�'�.Z@/=R+�6�&('�0
54+�:(8I2,.�'�04-/6�2,+�:(8G8IF(54&M-/8G6�&('A54F(0404'�:(6DLM'�LM+�04=>+�04.�'�042,:(K>-/),K#+�042,6	&;L N
i·'�'*l��1�#'�54F;6	-/@?)�'AH�04+�K#04-/LÈ+�04K#-/:(2,Y�-/6�2,+�:(Enm�H�-/K#'Ae/ojN`�C<(=#+�FMF(8I'A6�&('
MODULES

.�2,04'�546�2�7#'�E/-?:T'�0404+�01LM'�8I8I-/K#'AS*2,),)@/'*2,8I8IF('�.J2�<;6	&;'
LM+�.�F;)�'�898IH�'�542�<�2,'�.Z54-/:(:;+�6D@/'A)�+�54-/6�'�.J2�:M-/:;=>2,:(54),F(.�'�.J<U2,),'�N

 
�10404+�0

LM'�8I8I-/K#'�89-/04'A:(+�6D2,8I8IF('�.J2�<
SMODULES

2,89F(8I'�.�N
��+�04LT-?6�[

MODULES=
�Mü Å�� ~��M�©ö [ [ Æ�Û�����ö ][,�Mü Å�� ~��M��÷ [ [ Æ�Û����4÷ ],...,�Mü Å�� ~��M��ù [ [ ÆCÛ��U�úù ]]

SMODULES=
�Mü Å�� ~"�T��ö [ [ ÆCÛ��U��ö ][,�Mü Å�� ~"�T�4÷ [ [ ÆCÛ��U��÷ ],...,�Tü Å#� ~��M��ù [ [ ÆCÛ��U�úù ]]

�Mü Å�� ~"�T�Cû �>-?LT'A+�<(6�&('*LM+�.�F;)�'A6	+A@/'*),+�-/.�'�.rN
ÆCÛ��U� û �>-?LT'A+�<(6�&('A<�2�),'*<�04+�LÈSA&(2,54&T6�+A+�@/6�-/2,:T6�&('

LM+�.�F(),'�N
�X�#-/LMH�),'�[

MODULES=SUBA,SUBB:myfile.o,SUBC
MODULES=SUBD:lib1.a

�C:M6�&('*H�04'�54'�.�2,:(KR'��#-/LMH�)�'�E/6�&('
MODULES

.32�04'�546�2�7#'A6	'�),),8G6�&('*),+�-/.�'�0
6�+A+�@/6�-/2�:

SUBB
<U04+�Lç<U2,),'

myfile.o
-/:(.J6�+*+�@?6	-/2,:

SUBD
<U04+�LÈ<�2,)�'

lib1.a
b�LM+�.�F(),'�8

SUBA
-/:(.

SUBC
-/04'*+�@?6	-?2�:('�.J<�04+�LÈ6�&('*<�2,048�6�<U2,),'

2,:MSA&(2,5�&M'�-?5�& 2�89'�:(54+�F(:(6�'�04'�.�N

�C:M-/:MF(:(8I'�K#LM'�:(6�'�.JH�04+�K#04-/LME
COMMONS

-/:(.
SCOMMONS

54-/F(8I'A6�&('
),2,8I6	'�.J54+�LMLT+�:M@/),+�54�8G6�+*@/'A)�+�-/.3'�.Z2,:T6�&('A2�:;.�2�54-/6�'�.J+�0�.3'�0�N*��:M-
8I'�K#LM'�:(6�'�.J)�+�-/.3EV&;+�S*'�7#'�0hE/6�&('

COMMONS
.�2�04'�546�2,7#'*8I'�047#'�8G+�:(),=>6�+

+�04.�'�0X-/:(.�$�+�018I'�6D6�&('A8I2�Y�'A+�<(54+�LMLT+�:M@/),+�54�8#NPèD+�-/.�2,:(KR+�04.�'�0154-/:M@/'
-?<U<�'�546	'�.J@/=R+�6�&('�0154+�:(8I2,.�'�04-/6�2,+�:(8G8IF(54&M-/896	&;'*54F(0404'�:(6�LT'�LM+�04=
+�04.�'�042,:(K>-?)�K#+�042,6�&(LæN9i·'�'*l��1�#'�54F(6�-/@/),'*H�04+�K#04-/LÈ+�04K#-/:;2�Y�-/6�2,+�:(Enm
H3-/K#'*e/o·N
�C<(=V+�FT54+�:(6�2,:(F('A6�&(2,8G.�2,04'�546	2,7#'A@/'�=#+�:(.J+�:('A),2�:;'�E/'�:(.J'�-/54&
54+�:(6�2,:(F('�.J),2�:;'*SA2�6�&M-^5�+�LMLM-jN
�C<;=#+�FMF(8I'A6	&;'

COMMONS
.�2,04'�546	2,7#'�E/-/:M'�0404+�01LM'�8I8I-/K#'*SA2�),)@/'

2,8I8IF('�.J2�<;6	&;'*2,:(.�2,54-/6�'�.Z54+�LMLM+�:M@/)�+�54�8954-/:(:(+�6�@/'*),+�54-/6�'�.Z2,:M-/:(=
2,:(54),F(.�'�.J<U2,),'�NP�>+A'�040�+�0XLM'�8I8I-/K#'�8G-/04'A2,8I8�F;'�.Z2,<

SCOMMONS
2,8GF;8I'�.�N

COMMONS �%�ÀÜ SCOMMONS
Ü�Ý�Þ�ß�à#áCÝ	â?ß �£©Øäã�Ø�&
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ld
¶(¦�ºn¦�±�¦�ª�»�¦"¼*®#ª�½¹®V¾

Ú	� �����	��
�������	��������������� �4
������ � "!��$�

��+�0�LM-/6I[

COMMONS=
Ã/�(' � ~"�T��ö [ [ þ4Û�)#��ö ][,Ã/�*' � ~��M�4÷ [ [ þ4Û+)#�4÷  ],...,Ã/�(' � ~��M�Cù [:þ4Û+)#�Cù ]]

SCOMMONS=
Ã/�(' � ~��M��ö [ [ þ�Û+)#��ö ][,Ã?�*' � ~��T�4÷ [ [ þ4Û�)#�4÷  ],...,Ã/�(' � ~��M�Cù [ [ þ4Û�)#�Cù ]]

Ã/�(' � ~��M� û �>-/LM'*+�<(6�&('A54+�LMLT+�:M@/),+�54� 6�+A@/'*),+�-/.�'�.�N
þ4Û�)#�Cû � '�542,LT-?):(F(LM@/'�012,:(.�2,54-/6�2,:(K>6�&('A8I2�Y�'A+�<(6�&('5�+�LMLM+�:M@/)�+�54��N`�C<(H�04'�8I'�:(6�E/2�6�+�7#'�040�2,.�'�89-/:(=

5�+�LMLM+�:M@/)�+�54��8I2,Y�'�8G.�'�54),-/04'�.Z2,:M=#+�F(0154+�.�'�NP�C<(6	&;'
8�2,Y�'*8IH3'�5�2,<�2�'�.J2,8 f E/6�&('A<U2,048I6D54+�LMLT+�:M@/),+�54� 8I2,Y�'
'�:(54+�F(:(6�'�04'�.Z2,:M=#+�F(0X5�+�.3'*¿�<U+�0X6�&(2,8G54+�LMLT+�:
@/)�+�54� � 2�89F(8I'�.�N Ç =R.�'�<�-/F(),6�E/6�&('A)�+�-/.3'�01F(8I'�896�&(')�+�:(K#'�8I6�54+�LTLM+�:M@/),+�54� .�'�<�2,:(2,6	2,+�:M2�6�'�:(54+�F(:(6�'�048G2,:
6	&;+�8�'ALM+�.�F(),'�8G+�<(=#+�F;0154+�.�'A6	&;-/6D-/04'A-/546	F;-/)�),=
0�'�<�'�04'�:(54'�.Z-?:(.Z),+�-/.�'�.rN

%�&('
DUPORDER

.�2,0�'�546�2,7#'*8I'�),'�546	896	&;'*LM'�6�&(+�.Z6�&('A)�+�-?.�'�01F(8I'�8G6�+
H�04+�54'�8I8G.�F;H�)�2,54-/6�'�.J'�:(6�0�=RH�+�2,:(6�8G<�+�F(:(.J2,:T),2,@/04-/042�'�8#NPOQ&('�:
H�04+�54'�8I8I2�:;K

BIN
<�2�),'�8IE/6�&('A),+�-/.�'�01-/),SA-/=#8G54&;+�+�8�'�896�&('A<U2,048I6

+�5454F(0404'�:(54'*+�<(-^.�F(H�),2,5�-?6	'�.J'�:(6�04=>H�+�2,:(6INP��<(6�&('A.�F(H�),2,5�-?6	'�.J8I=#LM@/+�)
-/H�H3'�-/048G2,:M@/+�6�&T-

BIN
-/:(.J-

LIB
<�2�),'�E/6�&('A),+�-/.�'�01-?)�SA-/=#895�&;+�+�8I'�8

6�&('A+�:('A2�:M6�&('
BIN

<U2,),'�N`�C<(6�&('A.�F(H�),2,5�-?6	'�.J8I=#LM@/+�)-/H3H�'�-/048G+�:(),=R2�:
),2�@?0�-?0�=R<�2�),'�8IE/6�&('A)�+�-/.�'�0X&(-/896	SA+ALT'�6�&(+�.38G+�<(8I'�),'�546	2,:(KR6�&('
+�5454F(0404'�:(54'*+�<;6	&;'*8I=#LM@/+�)"6	+AF(8I'�[ 2�<(6�&('

DUPORDER
.32�04'�546�2�7#'A2�8

:(+�6�'�:(-/@/),'�.J¿
OFF

E?.�'�<U-?F()�6�<�+�0
segldr� E/6�&('A),+�-/.�'�0XF(8I'�8G6�&('A<�2�048I6+�5454F(0404'�:(54'*+�<;6	&;'*8I=#LM@/+�)�NP�C<(6�&('

DUPORDER
.�2,04'�5�6�2,7#'*2,8G'�:(-?@/)�'�.

¿
ON
E/.�'�<�-/F(),6D<�+�0

ld� E?6	&;'*),+�-/.�'�0XF(8I'�81ü�, Å �-,4� ÅMÅ �/.��UÛ�Ä4~�0��1þ4�4���4Ä-0�Û�ü � ESA&(2,5�&MLM'�-/:(896�&(-/6D6�&('A)�+�-/.3'�01),+�5�-?6	'�896�&('*<�2,0�8I6�LT+�.3F()�'A6�&(-/6
04'�<�'�0�'�:;5�'�896�&('A.�F(H�),2�54-/6�'�.J8I=#LM@/+�)-/:(.J6�&('�:M),+�+��8G<�+�01-^.�'�<�2,:(2�6�2,+�:
+�<(6�&('A8I=#LM@/+�)2,:M8IF(5454'�'�.�2�:;K>LM+�.�F;)�'�8#NP%D&;'*<�2�048I6�.�'�<U2,:(2,6�2�+�:M<�+�F(:(.
2,:M-^8�F;5�54'�'�.�2,:(KRLM+�.�F(),'A2�896�&('*+�:;'*F;8I'�.�NP��<;6	&;'*),+�-/.�'�0X<U2,:(.�89:(+
8IF(5454'�'�.�2,:(KR.�'�<U2,:(2,6�2�+�:;E/6�&('A<U2,048I6D.�'�<�2,:(2�6�2,+�:M'�:(54+�F(:(6�'�04'�.J-/:(=#SA&('�04'
2,89F(8I'�.�N

DUPORDER ÜDÝ�Þ�ß�à#áCÝ�â/ß£©Øäã�ØUÙ-1



�����/���C�������������������?�� �¡�£�¤¥V¦�§©¨r¦�ª�«�¬;�®I¯�¦�±"² ¥V³D´?¬Vµ·¶�¸3®Vª¹¯
ld
¶"¦�ºn¦�±�¦�ª�»�¦"¼*®Vª�½¹®#¾

Ú�Ú�����	��
�������	�����������������
������ � "!#�$�

��+�04LT-?6�[

DUPORDER=ON|OFF

ON
%D&('A),+�-/.�'�0XF(8I'�8�ü�, Å �2,4� ÅMÅ �3.���Û�Ä4~�0 �Xþ4�4�U�4Ä20�ÛUü � 6�+54&(+�+�8I'*6�&('A'�:(6�04=RH�+�2�:;6D6�+*F;8I'*¿�.�'�<�-/F(),6D<�+�0

ld� N

OFF
%D&('A),+�-/.�'�01F;8I'�8G6�&('A<U2,048I6D+�5454F(0404'�:(54'A+�<(6�&('
.�F(H�),2,5�-?6	'�.J'�:(6�04=>H�+�2,:(6D¿�.�'�<�-/F(),6D<�+�0

segldr� N
%�&('*<�+�),)�+�SA2,:(K>'��#-?LTH3)�'�E/2,:MS*&(2,54&T-^H�-/046�2,-/)�D+�046�04-/:MH�04+�K#04-/LÈ2,8
),+�-/.�'�.3EV54+�:;6	04-/8I6�8G6�&('

ON
-/:(.

OFF
8I'�6�6�2�:(K#89+�<(6�&('

DUPORDER.32�04'�546�2�7#'�N

module 1:  PROGRAM DUPEXAMP
  .  .  .  
CALL REFMOD 
  .  .  .  
END

module 2:  SUBROUTINE DUPLICAT
  .  .  .  
END

module 3:  SUBROUTINE REFMOD 
CALL DUPLICAT 
END

module 4:  SUBROUTINE DUPLICAT 
  .  .  .  
END

_a+�.�F;)�' \ 54+�:(6�-/2,:(896�&('*LM-/2,:MH�04+�K#04-/LÈ-/:;.Z2,8G2,:(54),F(.�'�.J2�:M6�&('A)�+�-?.
2,:M-^@/2,:(-/04=R<U2,),'�NP_ê+�.3F()�'�8 g E p E/-/:(.Jì^+�5454F(0hE/2,:M6	&;'*+�04.�'�0X8I&(+�SA:(E/2,:
),2,@/04-/04=><�2,)�'�8#NP�C<(6�&('

DUPORDER
.�2,04'�546�2�7#'A2�89.�2�8I-/@?)�'�.J¿

OFF
E/+�0X:(+�6

F;8I'�. � E/6�&('A),+�-/.�'�018I'�),'�546�8G6�&(' DUPLICAT 8I=#LM@/+�)2,:MLM+�.�F(),' g 6	+8I-?6	2,8I<�=>6�&('A04'�<U'�04'�:(54'A2�:MLM+�.�F(),' p E/@/'�54-/F(8I'A2,6D2,8G6�&('A<�2�048I6
+�5454F(0404'�:(54'A+�<(6�&('A8I=#LT@?+�)	NP�C<(6�&('

DUPORDER
.�2,04'�546	2,7#'A2�8G'�:;-/@/),'�.

¿
ON� E?6	&;'*),+�-/.�'�018I'�),'�546�8G6�&(' DUPLICAT 8I=#LM@/+�)<�04+�LÈLM+�.�F(),'*ì
@?'�5�-?F(8I'*6�&(2,892�896�&('A<U2,048I6D.�'�<�2,:(2�6�2,+�:M<U+�0

DUPLICAT
6	&;-/6D+�5454F(048G-/<�6�'�0

6�&('A04'�<�'�0�'�:;5�'A2,:MLT+�.3F()�' p N



�����/���C�������������������/�� ¢¡�£�¤ ¥V¦�§©¨r¦�ª�«�¬;�®°¯�¦�±² ¥V³D´?¬Vµ·¶#¸�®Vª¹¯
ld
¶(¦�ºn¦�±�¦�ª�»�¦"¼*®#ª�½¹®V¾

Ú	å �����	��
�������	��������������� �4
������ � "!��$�

%�&('
OMIT

.�2,0�'�546�2,7#'*8IH�'�542,<U2,'�89LT+�.�F;)�'�896	&;-/6D8I&(+�F(),.J@/'*@/=VH�-/8I8I'�.Z@/=
6�&('A)�+�-/.3'�01SA&('�:TH30�+�54'�8I8I2,:(KR+�@CB�'�546D+�0X),2�@/04-/04=R<U2,),'�8#N
��+�0�LM-/6I[

OMIT=
�Mü Å �#���54 [ [ ÆCÛ��U� 4 ][,�Mü Å �#���76 [ [ ÆCÛU���76 ],...]

_a+�.�F(),'�8G8IH3'�5�2,<�2�'�.J+�:M6�&('
OMIT

.�2,04'�5�6�2,7#'*-?0�'A:(+�6D2,:(54),F(.�'�.J2�:M6�&('
H�04+�K#04-/LME/'�7#'�:M2,<(04'�<U'�04'�:(54'�.J<U04+�Lç+�6	&;'�01LM+�.�F(),'�8#N`�C<©ÆCÛ��U�`2,8G:;+�6
H�04'�8I'�:(6�E/-/),)LM+�.�F(),'�8GS*2,6�&T6�&('A2�:;.�2�54-/6�'�.J:(-/LM'*-/04'*+�LM2,6�6	'�.3E
04'�K#-/04.�),'�8I8G+�<;6�&('*<�2,)�'A2,:MS*&(2,54&M6�&('�=R-/04'*<�+�F(:(.rNP��<�Æ�Û����`2�898IH�'�5�2,<�2�'�.3E
+�:(),=8�Mü Å �#���9<�04+�LÈ6�&(-/6D<�2,)�'A2�89+�LM2�6�6�'�.�N`_a+�.�F;)�'�89S*2,6�&T6�&('A8I-/LM'
:(-?LT'�E?@/F(6D2,:M.�2,<U<�'�04'�:(6�<U2,)�'�8IE?-/04'*2,:(54),F(.�'�.�N
�C<(-^LT+�.�F;)�'A2�89+�LM2�6�6�'�.�E/-/:(.J6�&('*H�04+�K#04-/LçLT-?�'�8G04'�<�'�0�'�:;54'�8G6�+
8I=#LM@/+�),8GSA2�6�&(2,:M6�&(-/6DLM+�.�F;)�'A¿U6�&(-?6D54-/:(:(+�6�@/'A8�-?6	2,8I<�2�'�.J@/=R-/:(=
+�6�&('�0XLT+�.�F;)�' � E/6�&('A04'�<U'�04'�:(54'A2�896�0�'�-?6	'�.J2,:M6	&;'*8I-/LM'ALT-?:(:('�01-?8-/:;=>+�6�&('�0XF(:;8�-?6	2,8I<�2�'�.J04'�<�'�04'�:(54'�N
�X�#-/LMH�)�'�[

omit=printf$c:/lib/libc.a,mymodule

�C:M6	&;2�89'��#-/LMH�),'�E/6	&;'
printf$c

LM+�.�F(),'�E/<U04+�Lç<U2,)�'
/lib/libc.a-/:;.Z<�04+�LÈ-/:(=RLM+�.�F(),'*SA2,6�&T6�&('A:(-/LM'

mymodule
E/2,8G@/=#H3-/8I8I'�.Z2,:

6�&('A)�+�-/.JH�04+�54'�8I8#N

%�&('
ABS

-/:;.
TRIAL

.�2,0�'�546�2,7#'�8GK#2,7#'*=#+�FM-^LM'�-/8IF(04'*+�<(54+�:(6�04+�)+�7#'�0
6�&('A'��#'�5�F;6	-?@/)�'AH�04+�K#04-/LÈ6�&(-/6�6	&;'*),+�-/.�'�01H�04+�.�F;5�'�8#N � +�FM5�-?:T6�'�),)6�&('A)�+�-/.3'�01SA&('�04'*6�+*SA042,6	'A6�&('*'��#'�54F(6�-/@?)�'A<U2,),'�E/+�01SA&('�6�&('�016�&('
),+�-/.�'�018I&;+�F()�.JH�04+�.�F(54'A6�&('*'��#'�54F(6�-/@?)�'A<U2,),'*+�0X+�:()�=R-^)�+�-?.ZLM-/HJ-/:(.
'�0404+�01LM'�8I8I-/K#'�8#N

OMIT ÜDÝ�Þ�ß�à#áCÝ�â/ß£©Øäã�ØUÙ�Ù

9;:�Ò Ò=<AÒXË�Í�Ó?>*ïõÌ4Ò
@ ÑríAÐ*Ñ%> ñ
£©Øä£



�����/���C�������������������?�� �¡�£�¤¥V¦�§©¨r¦�ª�«�¬;�®I¯�¦�±"² ¥V³D´?¬Vµ·¶�¸3®Vª¹¯
ld
¶"¦�ºn¦�±�¦�ª�»�¦"¼*®Vª�½¹®#¾

Ú�ò�����	��
�������	�����������������
������ � "!#�$�

%�&('
ABS

.�2,04'�546�2�7#'A8IH�'�542�<�2,'�8G6�&('*<�2,)�'A6	+A04'�5�'�2,7#'A6	&;'*'��#'�54F(6�-/@/),'
H30�+�K#04-/LÈ54+�:;8�6�04F(546�'�.Z@/=R6�&('*),+�-/.�'�04N
��+�04LT-?6�[

ABS=
ÆCÛ��U�

ÆCÛ��U� %D&('ÀÆCÛU���`H�-/04-/LM'�6�'�018IH�'�542�<�2,'�8G6�&('*<�2,)�'A6�+*04'�54'�2�7#'A6�&('
'��#'�54F(6�-/@/),'*H�04+�K#04-/LæNP%D&('A.�'�<U-?F()�6�2�8

a.out
N

�X+�LMLT-?:(.�q�)�2,:('A'�Â/F(2,7#-/),'�:(6I[
–o

+�H�6�2�+�:

%�&('
TRIAL

.�2,04'�5�6�2,7#'*),'�6�8G=#+�FMLM-/�'A-õ8I-/LMH�),'*+�<;6	&;'*),+�-/.�'�0104F(:
SA2,6	&;+�F(6D5404'�-/6�2�:;K>-/:;=>'��#'�54F(6�-/@?)�'A+�F(6�H�F(6IN � +�FT54-/:M6�&('�04'�<�+�04'*H�042,:(6-^),+�-/.JLT-?HZ-/:;.ZLM+�8I6D'�0404+�01LM'�8I8I-/K#'�89S*2,6�&(+�F(6DF;8I2�:(KR-^)�+�6�+�<
LM'�LM+�04=>6�+A@/F(2,)�.J6�&('*'��#'�54F;6	-/@?)�'A+�F(6�H�F(6IN`_a-/�"2�:(KR6�'�8I6D04F(:(89S*2,6�&
TRIAL

-/)�8I+A)�'�6�8G=V+�FT.�'�6�'�04LM2�:;'*+�H�6�2�LM-/)LM'�LM+�04=>F;8�'A<U+�0X.�-/6�-
-?0�'�-?8G+�012,.�'�:(6�2,<U=R6	+�6�-/)LM'�LM+�04=>04'�Â/F(2,04'�LM'�:(6�8G<�+�01-õH3-/046	2,54F(),-/0
-?H�H�),2�54-/6�2,+�:ÀN
��+�04LT-?6�[

TRIAL

�X+�LMLT-?:(.�q�)�2,:('A'�Â/F(2,7#-/),'�:(6I[
–t

+�H�6�2�+�:

%�&('
ECHO

E
COMMENT

E
MAP

E?-/:(.
TITLE

.�2,04'�5�6�2,7#'�8G54+�:(6�04+�)6	&;'
2,:(<�+�04LM-/6	2,+�:M6�&(-/6D6�&('A)�+�-?.�'�01SA0�2,6�'�8G6�+A6	&;'*),2�8I6�2,:(K>+�F;6	H3F(6D<�2�),'�NP%D&('
.3'�<U-/F;)�6�)�2,8I6�2�:(KR+�F(6�H�F(6�<U2,),'*2,8

stdout
N � +�FM54-/:M54&(-/:;K#'A6	&;'�8I'.3'�<U-/F;)�6�89@/=RF(8I2�:;K>6�&('

–M
+�H�6�2,+�:ÀN

ABS ÜDÝ�Þ�ß�à#áCÝ	â?ß£©Øä£�ØUÙ

TRIAL ÜDÝ�Þ�ß�à#áCÝ�â/ß£©Øä£�Øäã

A íB>AÎ ñ > @ Ë�íAÊ�Ó#ÑDíAÌ
£©Ø��



�����/���C�������������������/�� ¢¡�£�¤ ¥V¦�§©¨r¦�ª�«�¬;�®°¯�¦�±² ¥V³D´?¬Vµ·¶#¸�®Vª¹¯
ld
¶(¦�ºn¦�±�¦�ª�»�¦"¼*®#ª�½¹®V¾

Ú  �����	��
�������	��������������� �4
������ � "!��$�

%�&('
ECHO

.�2,04'�5�6�2,7#'*04'�8IF(LM'�89+�018IF(H�H�04'�8I8I'�8G6�&('AH�042,:(6�2�:(KR+�<(2,:(H�F(6
.�2,04'�546	2,7#'�8#N
��+�0�LM-/6I[

ECHO=ON|OFF

ON
ó1'�8IF(LM'�8G6�&('A)�2,8I6�2�:;K>+�<(2,:(H�F(6�.�2�04'�546�2,7#'�8#N

OFF
ijF(H�H�04'�8I8I'�8G.32�04'�546�2�7#'A)�2,8I6�2�:;K(N`�C<

ECHO� OFFE/6�&(')�+�-/.�'�0X-/F(6�+�LM-/6�2�54-/),)�=R'�54&(+�'�8G'�0404+�:('�+�F(8G.32�04'�546�2�7#'
)�2,:('�8IE/<�+�)�),+�SA'�.Z@?=>6�&('A'�0404+�01LM'�8I8I-/K#'A¿U.�'�<�-/F(),6 � N

�X+�LTLM'�:(6�8G-?:(:(+�6�-/6�'*6�&('A)�+�-/.�'�0X.�2,0�'�546�2,7#'�8#N`%D&;'�=>-/04'*'�54&(+�'�.J6�+
6�&('A)�2,8I6�2�:;K><�2�),'A@/F(6D-/04'A+�6�&('�04S*2,8I'*2,K#:(+�04'�.�N Á ),)54&(-/04-/546�'�048G6�+A6	&;'042,K#&(6D+�<(6�&('A-/8I6�'�0�2,8I��-/04'*54+�:(8I2,.�'�04'�.ZH�-?0�6�+�<(6	&;'*54+�LMLM'�:(6D8I6�042�:(K(N
%�&('*-/8I6�'�042,8I� 54&(-?0�-?5�6�'�0X@/'�K#2�:;8G-^54+�LTLM'�:(6IN � +�FM54-/:MF;8�'54+�LMLM'�:(6�8G2,:T'�2,6�&('�016�&('*K#),+�@/-/)+�0X6	&;'*8I'�K#LM'�:(6D.�'�8I54042,H�6�2�+�:
.�2,04'�546	2,7#'�8IE/@/F(6D=#+�FM54-/:(:(+�6�'�LT@?'�.Z54+�LMLT'�:;6	89S*2,6�&(2,:T.�2,04'�546	2,7#'�8#N
��+�0�LM-/6I[

* 
Ä4ü��C�M� � 0jþ-0D,4Û �FE

ECHO ÜDÝ�Þ�ß�à#áCÝ�â/ß£©Ø���ØUÙ

GIH�JKJ ß �ÀáL�£©Ø���Øäã



�����/���C�������������������?�� �¡�£�¤¥V¦�§©¨r¦�ª�«�¬;�®I¯�¦�±"² ¥V³D´?¬Vµ·¶�¸3®Vª¹¯
ld
¶"¦�ºn¦�±�¦�ª�»�¦"¼*®Vª�½¹®#¾

Ú�ÿ�����	��
�������	�����������������
������ � "!#�$�

�X�#-/LMH�),'�[

TITLE=GLOBAL DIRECTIVES
**************************************** 
* Global directives
**************************************** 
BIN=X 
TITLE=TREE DIRECTIVES
**************************************** 
*Tree directives
**************************************** 
TREE 
   ROOT(A,B) 
ENDTREE 
TITLE=SEG.DESCR.DIR.
****************************************
SEGMENT=ROOT 
* Segment Description Directives follow

%�&('
MAP

.�2,04'�546	2,7#'A5�+�:;6	04+�),8G6�&('*),+�-/.�'�0XLT-?HZ+�F(6�H�F(6DKV'�:('�04-/6�2�+�:ÀN
Ç '�8I2�.3'�8GLT'�LM+�04=>LM-/H�H�2,:(K#E MAP H�04+�7#2�.3'�8G6�&('*6�2,LM'*-/:(.J.�-/6�'*+�<),+�-/.�E?6	&;'*),'�:(K#6�&M+�<(6�&('A)�+�:(KV'�8�6�@/04-/:(54&M-/:(.J6�&('A)�-?8�6�8I'�K#LM'�:(6�E/-/:(.
6�&('A6�04-/:(8I<U'�0X-/.�.�04'�8I8#NP_ê-?HZ+�F(6�H�F(6�2�89S*042,6�6	'�:M6�+*6�&('A),2�8I6�2,:(K><�2,)�'�N
i·'�'*l��1�#-?LTH�),'�8IEémDH�-/K#' \�g p E/<�+�01LM+�04'*2,:(<�+�0�LM-/6�2,+�:T+�:MLM-/HZ+�F;6	H3F(6IN
��+�04LT-?6�[

MAP=[
'/�7M�NAü�, Å � , ..., '?�OM�NAü�, Å ù ]

NONE
O¢042,6�'�8G:(+ALT-/HJ+�F(6�H�F;6D6�+*6�&('A)�2,8I6�2�:;K><�2,)�'A¿U.3'�<U-/F;)�6 � N

STAT
O¢042,6�'�8G8I6�-/6�2�8I6�2,548G<�+�016�&('A)�+�-/.J¿�8IF(54&T-?8G.�-/6�'A-/:(.
6�2�LM' � E/)�'�:;K#6�&T+�<;)�+�:(KV'�8�6�@/04-/:(54&(E/),-/8I6�8�'�KVLT'�:;6	E6�0�-?:(8I<U'�0X'�:(6�04=>H�+�2,:(6�E/-/:;.Z8I6�-/54��-/:(.J&('�-/H
2�:;<U+�04LM-/6�2,+�:ÀN

ALPHA
O¢042,6�'�8G6�&('

STAT
2,:(<U+�04LM-/6�2,+�:TH3)�F(896�&('*@?)�+�54��LM-/H

<U+�0X'�-/54&M8I'�K#LT'�:;6	E?)�2,8I6�2�:(KR6�&('ALT+�.3F()�'�892,:
-/),H�&(-/@/'�6�2,54-/)3+�04.�'�04N

ADDRESS
O¢042,6�'�8G6�&('

ALPHA
2�:;<U+�04LM-/6�2�+�:;E/@/F(6D2,6D),2,8I6	8

LM+�.�F(),'�8G@/=R-/8I54'�:(.�2,:(K>),+�-/.J-/.�.�04'�8I8#N

PART
O¢042,6�'�8G@/+�6�&

ALPHA
-/:(.

ADDRESS
2,:(<�+�04LT-?6	2,+�:ÀN

MAP ÜDÝ�Þ�ß�à#áCÝ	â?ß£©Ø���Øä£



�����/���C�������������������/�� ¢¡�£�¤ ¥V¦�§©¨r¦�ª�«�¬;�®°¯�¦�±² ¥V³D´?¬Vµ·¶#¸�®Vª¹¯
ld
¶(¦�ºn¦�±�¦�ª�»�¦"¼*®#ª�½¹®V¾

Ú	� �����	��
�������	��������������� �4
������ � "!��$�

EPXRF
O¢042,6	'�8G6�&('

STAT
2�:;<U+�04LM-/6�2�+�:MH�),F(896	&;'*�X:(6�04=

�D+�2,:(6D�X0�+�8I8Iq�04'�<U'�04'�:(54'A6�-/@/),'�N

CBXRF
O¢042,6	'�896	&;'

STAT
2�:;<U+�04LM-/6�2�+�:MH�),F(896	&;'*�X+�LTLM+�:

Ç ),+�5����X04+�8�8Iq�04'�<�'�0�'�:;5�'A6�-/@/),'�N

FULL
O¢042,6	'�89-/)�)

PART
E
EPXRF

E/-/:;.
CBXRF

2,:(<U+�04LM-/6�2,+�:ÀN

BRIEF
èD2,LT2,6�8G2,:(<�+�0�LM-/6�2,+�:M2�:M6�&('

ADDRESS
-/:;.

ALPHA+�F(6�H�F(6D6�+*LM+�.�F(),'�8G<�04+�L
bin

<�2�),'�8#N
%�&('*'�<�<U'�546�8G+�<;LTF;)�6�2,H�)�'A�'�=#SA+�04.�8G-/04'A5�F;LTF;)�-/6�2,7#'�N
�X+�LTLM-/:;.�qU),2,:('*'�Â?F(2�7V-/)�'�:;6	8#[

–m
-/:;.

–M
+�H36	2,+�:(8#N

%�&('
TITLE

.32�04'�546�2�7#'AH�),-/54'�8G-/:T-?0�@?2�6�04-/04=úE?F(8I'�0¹q�.�'�<�2�:('�.J54&(-/04-/546�'�0
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�������	�����������������
������ � "!#�$�

%�&('
NOUSXMSG

.�2,04'�546	2,7#'A8IF(H�H�04'�8I8I'�8GLM'�8I8I-/K#'�8G54+�:;5�'�04:(2,:(K
F;:(8I-/6�2�8I<�2,'�.Z'��#6�'�04:(-/)"04'�<U'�04'�:(54'�8#NP�C<(=#+�FM�:(+�S 6�&(-/6D+�:;'*+�0XLM+�0�'
8IH�'�542,<�2�5X'��#6	'�04:;-/)04'�<U'�04'�:(54'�89S*2,),):(+�6D@/'A8I-/6�2�8I<�2,'�.Z2,:M=#+�F(01H�04+�K#04-/LME
-?:(.J=#+�FT.3+*:(+�6�S*-?:(6D6�&('A)�+�-?.�'�016�+A2�8I8IF('ALM'�8I8I-/K#'�8G-/@?+�F(6D6�&(+�8I'
04'�<�'�04'�:(54'�8IE/F(8I'

NOUSXMSG
6�+*8IF(H3H�04'�8�896�&('*LM'�8I8I-/K#'�8#N

��+�04LT-?6�[

NOUSXMSG=
�7. � ~��M� [,�7. � ~��M� ,...]

�7. � ~"�T� �>-?LT'A+�<(-?:M'�:(6�0�=RH�+�2,:(6�<U+�0XS*&;2�54&M:(+AF(:(8I-?6	2,8I<�2�'�.
04'�<U'�04'�:(54'�89-/04'AH�04'�8�'�:;6D-/:;.Z<�+�0XS*&(2,54&M:(+ALM'�8I8�-?K#'�8
8I&(+�F(),.J@/'A2,8�8IF;'�.�N

%�&('
MSGLEVEL

.�2,04'�546	2,7#'A)�'�6�8G=#+�FM8I'�6D6�&('A8I'�7#'�0�2,6�=>),'�7#'�)<�+�01-/:(=
LM'�8I8I-/K#'A6�&(-/6�6	&;'*),+�-/.�'�0X2�8I8IF('�8#NP�D+�0X2,:(8I6�-/:(54'�E/=#+�FM54-/:M2�:;5�04'�-/8I'
6�&('A8I'�7#'�042�6�=R<U+�0X54'�0�6�-/2,:M54-/8I'�8G-/:(.J.�'�5404'�-/8I'*6�&('A8I'�7#'�042�6�=R<U+�0
+�6�&('�048#NP�C<(=#+�FM2�:;5�04'�-/8I'A6�&('*8I'�7#'�042,6�=>6�+A'�Â/F(-/)"6	+A+�01K#04'�-/6�'�0X6	&;-/:
6�&('

WARNING
)�'�7V'�)<U+�0X-õH�-/046�2,54F()�-?01'�0404+�0�E?6	&;'*),+�-/.�'�01SA2�),):(+�6�LT-?�'

=#+�F;01H�04+�K#04-/LÈ'��V'�5�F;6	-?@/)�'A2�<;6	&;-/6D'�0404+�01+�5454F(048#N`�C<(=#+�FM.�'�5404'�-/8I'A6	&;'
8I'�7#'�042,6�=>6�+A'�Â/F(-/)6�+*+�0X@/'�),+�Sk6	&;'

NOTE
)�'�7#'�)<�+�01-^H�-/046�2,5�F;)�-/0X'�040�+�0hE

6�&('A),+�-/.�'�01SA2�),):(+�6�H�042�:;6D-õLM'�8I8I-/K#'A2,<(6	&;-/6D'�0404+�01+�5454F(048#N
��+�04LT-?6�[

MSGLEVEL=� �?�TÃ/�2,2YZ'/�7M�N*ü�, Å [,� �?�TÃ?�-,2YZ'/�7M�N*ü�, Å ...]

� �?�TÃ?�-, �>F;LT@?'�01+�<(LM'�8I8I-/K#'A<U+�0XS*&(2,54&M6�&('*8I'�7#'�042,6�=>),'�7#'�)
8I&(+�F(),.J@/'A54&(-/:(K#'�.rN

'/�7M�NAü�, Å FATAL
E
WARNING

E
CAUTION

E
NOTE

E
COMMENTij'�'A6	&;'*.�'�8I54042,H�6	2,+�:(89<U+�0X6�&('�8I'*2,:Ml
MLEVEL.�2,0�'�546�2,7#'�EnmDH�-/KV' p ejN

�X�#-/LMH�),'�[

MSGLEVEL=268:NOTE,114:WARNING

�C:M6�&(2,8G'��#-/LMH�),'�E/6�&('*8I'�7#'�042,6�=>),'�7#'�)+�<(LM'�8I8I-/K#'A:(F(LM@/'�0
268

2,8G8I'�6
6�+
NOTE

b�6�&('*8I'�7#'�042,6�=>),'�7#'�)+�<(LM'�8I8I-/K#'A:(F(LM@/'�0
114

2,8G8I'�6D6�+
WARNING

N

NOUSXMSG ÜDÝ�Þ�ß�à#áCÝ�â/ß£©Ø���Ø��

MSGLEVEL ÜDÝ�Þ�ß�à#áCÝ�â/ß£©Ø���Ø�!



�����/���C�������������������/�� ¢¡�£�¤ ¥V¦�§©¨r¦�ª�«�¬;�®°¯�¦�±² ¥V³D´?¬Vµ·¶#¸�®Vª¹¯
ld
¶(¦�ºn¦�±�¦�ª�»�¦"¼*®#ª�½¹®V¾

å�å �����	��
�������	��������������� �4
������ � "!��$�

_a'�8I8I-/K#'A:(F(LM@/'�048G-/04'A.�2�8IH3)�-/=#'�.J-/89H�-/046D+�<('�7#'�04=R'�0�04+�01LM'�8I8I-/K#'
6�&(-/6�2�892�8I8IF('�.rN`%�&('�=>-/04'A-/H�H�'�:(.3'�.Z6�+A6	&;'

ldr
LM'�8I8�-?K#'*K#04+�F(H

2,.�'�:(6�2,<U2,'�0�NP�C:M6	&;'*<�+�),)�+�SA2�:;K>LM'�8I8I-/K#'A'��#-/LMH�)�'�E?6	&;'*LM'�8I8I-/K#'
:(F;LT@?'�012,8

112
[

ldr–112 sldr:  WARNING
File ’a.out’ is not executable due to 
previous errors.

%�&('
XFER

E
EQUIV

E?-/:(.
SET

.32�04'�546�2�7#'�89)�'�6D=V+�FT54+�:(6�04+�)6�&('*H�+�2,:(6D-/6
SA&(2,5�&M=#+�F(0XH�04+�K#04-/LÈ@/'�K#2,:(89'��#'�54F(6�2�:(K#E?-/:(.J6	&;'�=>-/),8I+*2,:(6�'�0454'�H�6
.�'�<�2,:(2�6�2,+�:(8G+�<('�:;6	04=RH�+�2,:(6�8G-/6D),+�-/.J6�2�LM'�N

%�&('
XFER

.�2,0�'�546�2,7#'*8IH�'�542,<�2�'�896	&;'*6�04-/:(8I<�'�01'�:(6�04=>H�+�2,:(6�<U+�0X=#+�F(0
H�04+�K#04-/LæN`�X+�:(6�04+�)2�89H�-/8I8I'�.Z<�04+�LÈ6�&('*8I=#8I6�'�LÈ8I6�-/046�qUF;HZ04+�F(6�2,:('*6�+
6�&('

XFER
'�:;6	04=RH�+�2,:(6INP��<;=#+�FT.3+*:(+�6�F(8I'A6	&;'

XFER
.�2,04'�546�2�7#'�E/6�&('

),+�-/.�'�01F;8I'�8G6�&('A<U2,048I6DH�042�LM-/04=R'�:(6�04=>H�+�2,:(6�2�6�'�:(54+�F(:(6�'�048G-/896	&;'
6�04-/:(8I<�'�01'�:(6�04=>H3+�2�:(6IN Á H�042�LM-/04=>'�:;6	04=RH�+�2,:(6D54-/:M@/'*8IH�'�542,<�2�'�.J@/=
6�&('A�D+�046�04-/:M)�-/:;K#F(-/K#'

PROGRAM
8I6�-/6�'�LM'�:(6�E/@/=R6	&;'*� Á è STARTH�8I'�F(.3+*2,:(8I6�04F(546	2,+�:(E/+�0X@/=R6�&('*�×),-/:(K#F;-/K#'*H30�+�54'�.�F;04'*:(-/LM'A+�<

main
N

%�&('
XFER

.�2,0�'�546�2,7#'*54-/:M-/),8I+*@/'AF(8I'�.J6	+A2�.3'�:(6�2�<�=>SA&(2,54&TH30�2,LM-/04=
'�:(6�04=RH�+�2�:;6D6�+*F;8I'*-/896�&('*6�04-/:(8I<�'�01'�:;6	04=RSA&('�:M6	&;'*),+�-/.�'�0
'�:(54+�F(:;6	'�0489LT+�04'A6�&(-/:M+�:('*H30�2,LM-/04=>'�:;6	04=RH�+�2,:(6IN
��+�0�LM-/6I[

XFER=
� � 0D,OM

� � 0D,7M �1:(6�04=>H�+�2,:(6D:;-/LM'�N

Q íAÊ�Ó#ÑDí*Ì�Ì4Ï°Ê�Ð ÒXÊ�ÓVÑ%[
@ í*Ï°Ê�Ó#Õ\>AÊ Î
Ò]<*ÒXË�Í�ÓVÏ°í*Ê
£©Ø��

XFER ÜDÝ�Þ�ß�à#áCÝ�â/ß£©Ø���ØUÙ



�����/���C�������������������?�� �¡�£�¤¥V¦�§©¨r¦�ª�«�¬;�®I¯�¦�±"² ¥V³D´?¬Vµ·¶�¸3®Vª¹¯
ld
¶"¦�ºn¦�±�¦�ª�»�¦"¼*®Vª�½¹®#¾

å�ò�����	��
�������	�����������������
������ � "!#�$�

%�&('
EQUIV

.�2,04'�5�6�2,7#'*),'�6�8G6�&('A)�+�-/.�'�0X8IF(@/8I6�2�6�F(6�'A-õ54-/),)+�0104'�<�'�04'�:(54'
6�+A+�:('*'�:;6	04=RH�+�2,:(6D<�+�01-^54-/),)+�0104'�<�'�0�'�:;54'*6�+*-?:(+�6�&('�01'�:(6�04=RH�+�2�:;6�N
��+�04LT-?6�[

EQUIV=
�7. � ~��M� (þ7M � ö [,þ7M � ÷ ,...,þ7M � ù ])

�7. � ~"�T� �>-?LT'A+�<(-õ6�-/04K#'�6D'�:;6	04=RH�+�2�:;6�N
þ7M � û �>-?LT'A+�<(6�&('*'�:;6	04=RH�+�2,:(6D6�+*@?'*),2�:;�'�.Z6�+`�O. � ~��M�#N
�C<(=V+�FT54+�:(6�2,:(F('A6�&(2,8G.�2,04'�546	2,7#'A@/'�=#+�:(.J+�:('A),2�:;'�E/'�:(.J'�-/54&
54+�:(6�2,:(F('�.J),2�:;'*SA2�6�&M-^5�+�LMLM-jN
�X�#-/LMH�),'�[

.  

.  

.  
CALL A 
.  
.  
. 
CALL B 
. 
. 
.

�C:M6�&('AH�04'�54'�.�2�:;K>54+�.�'A8I'�Â/F('�:(54'�E/6�&('A54-/)�),8G6�+ Á -/:(. Ç -/04'*),2,:(�'�.J6	+
�×@?=>6�&('A<U+�),),+�S*2,:(KR8IH�'�542�<�2,54-/6	2,+�:À[

EQUIV=C(A,B)

%�&('*LM+�.�F;)�'A54+�:(6�-/2�:;2�:(KR'�:(6�04=>H3+�2�:(6��×2�89)�+�-/.3'�.�E/@/F(6D6�&('ALM+�.�F(),'
+�0XLM+�.�F(),'�8G54+�:(6�-/2,:(2,:(K Á -/:;. Ç LM2,K#&(6D:(+�6�@/'*),+�-/.�'�.�NP%D&;'*LM+�.�F(),'
+�0XLM+�.�F(),'�8G54+�:(6�-/2,:(2,:(K Á -/:;. Ç -/04'A)�+�-?.�'�.Z2,<(6�&('�=R-/04'*:;'�'�.�'�.Z6�+
8I-?6	2,8I<�=>+�6�&('�0X0�'�<�'�04'�:(54'�8G6�+A+�6�&('�01'�:(6�04=RH�+�2�:;6	89S*2,6�&(2,:M6	&;+�8�'
LM+�.�F;)�'�8#N
�C:M6�&(2,8G'��#-/LMH�),'�E

EQUIV
&;-/8G6�&('A8I-/LM'*'�<�<U'�546�-/8GF;8I2�:(KR-^6�'��#6D'�.�2,6�+�0

6�+A04'�H�)�-?5�'A-/),)+�5454F(040�'�:;54'�8G+�<
CALL A

-/:;.
CALL B

SA2,6�&
CALL C

E
'��#54'�H�6�6�&(-/6D=#+�FM.�+A:(+�6D&(-/7#'A6�+*04'�54+�LMH�2�),'A+�0154&(-/:(K#'A6�&('*8I+�F;0�54'
54+�.�'�N

EQUIV ÜDÝ�Þ�ß�à#áCÝ�â/ß£©Ø���Øäã



�����/���C�������������������/�� ¢¡�£�¤ ¥V¦�§©¨r¦�ª�«�¬;�®°¯�¦�±² ¥V³D´?¬Vµ·¶#¸�®Vª¹¯
ld
¶(¦�ºn¦�±�¦�ª�»�¦"¼*®#ª�½¹®V¾

å  �����	��
�������	��������������� �4
������ � "!��$�

%�&('
SET

.�2,04'�546	2,7#'A-/8I8I2�K#:;8G-^7#-/),F('*6�+A-/:M'��#6	'�04:(-?)'�:(6�04=>H�+�2,:(6IN Á
SET

7#-/),F('*<�+�016�&('A8IH�'�542�<�2,'�.Z'�:;6	04=RH�+�2,:(6D6�-/�'�89H�04'�5�'�.3'�:(54'*+�7#'�01-
7#-/),F('A'�:(54+�F(:(6�'�04'�.J2�:M6�&('A0�'�),+�54-/6�-/@/),'*LM+�.�F;)�'�8#N
��+�0�LM-/6I[

SET=
�7. � ~��M�#[ }�~��C�#� [ [ �Tü Å ]

�7. � ~��M� ijH�'�542�<�2,'�8G6�&('A'�:(6�04=>H�+�2,:(6D6�+A@/'*K#2,7#'�:M-^7#-/)�F;'�N
}�~��C�#� � '�542,LT-?)7#-/),F('*-/8I8I+�542,-/6�'�.ZSA2�6�& �7. � ~��M�2^
�Mü Å Á ),2�K#:;LT'�:;6rLM+�.�2,<U2,'�04N]�Tü Å LM-/=R@/'A+�:('A+�<(6�&('<U+�),)�+�SA2,:(K([

W     
óX'�H�04'�8�'�:;6	89-^S*+�04.J-/.�.�04'�8I8G¿�.�'�<�-/F(),6 �

P     
óX'�H�04'�8�'�:;6	89-õH�-/0454'�)-/.3.�04'�8�8

V     
óX'�H�04'�8�'�:;6	89-^54+�:(8I6	-?:(6

%�&('
UNSAT

.�2�04'�546�2,7#'*8IH�'�542,<U2,'�8G6�&('A:(-/LM'�89+�<(+�:('*+�0XLM+�0�'
F(:;8�-?6	2,8I<�2�'�.J'��#6�'�04:(-/)04'�<�'�04'�:(54'�8G6�&(-/6�-/04'*H�),-/54'�.J2�:M6�&('A)�+�-/.3'�0
8I=#LM@/+�)6�-/@/),'�89@/'�<U+�04'A)�+�-?.�2�:;K>-/:;=>+�@CB4'�546D<�2�),'�8#N

UNSAT
2,89F(8I'�<�F()2,<

-/),)<�2�),'�8G6�+A@/'*),+�-/.�'�.J-/04'
lib

<U2,)�'�8#NP_a+�.�F(),'�89<U04+�L
lib

<�2,)�'�89-/04'
2,:(54)�F;.�'�.J2�:M6�&('*'��V'�5�F;6	-?@/)�'AH�04+�K#04-/LÈ+�:;)�=R2�<;-/:M'�:(6�0�=RH�+�2,:(6D2,:M6�&('
LM+�.�F(),'A8�-?6	2,8I<�2�'�89-õ04'�<�'�04'�:(54'*6�+A6�&('

lib
<�2,)�'�NPOa2,6	&M6�&('

UNSAT.�2,04'�546	2,7#'�E/=#+�FM54-/:M8IH�'�542�<�=>6�&('A'�:(6�04=>H�+�2,:(6�8G6�&(-?6DS*2,),)54-/F(8I'
LM+�.�F(),'�8G6�+A@/'*2,:(54),F(.�'�.J<U04+�LÈ),2,@/04-/04=><�2�),'�8#N
��+�0�LM-/6I[

UNSAT=
�O. � ~��M�_� [,�O. � ~��M�*� ...]

�7. � ~��M� û �R-/LM'*+�<;-/:MF(:(8I-/6�2,8I<U2,'�.J'�:(6�04=>H�+�2,:(6IN
�X�#-/LMH�)�'�[

UNSAT=blocktwo
LIB=mylib.a

SET Ü�Ý	Þ�ß�à#á�Ý�â/ß£©Ø���Øä£

UNSAT ÜDÝ�Þ�ß�à#áCÝ�â/ß£©Ø���Ø��



�����/���C�������������������?�� �¡�£�¤¥V¦�§©¨r¦�ª�«�¬;�®I¯�¦�±"² ¥V³D´?¬Vµ·¶�¸3®Vª¹¯
ld
¶"¦�ºn¦�±�¦�ª�»�¦"¼*®Vª�½¹®#¾

å�ÿ�����	��
�������	�����������������
������ � "!#�$�

Á :MF(:(8I-/6�2,8I<U2,'�.J'��#6�'�0�:;-/)04'�<�'�0�'�:;54'*6�+ blocktwo 2,8GK#'�:('�04-/6�'�.�E54-/F;8I2�:(KR6�&('ALM+�.�F(),'*2,:
mylib.a

6�&(-/6D54+�:(6�-/2,:(896�&('
blocktwo'�:;6	04=RH�+�2,:(6D6�+*@/'A2�:;5�),F(.�'�.J2,:T6�&('AH�04+�K#04-/LæN

�X+�LMLT-?:(.�q�)�2,:('A'�Â/F(2,7#-/),'�:(6I[
–u

+�H�6�2,+�:

%�&('
ALIGN

E
 PRESET

E/-?:(.
ORG

.�2,04'�546	2,7#'�8G),'�6D=#+�FM2�:(2,6�2�-?)�2,Y�'
F;:(2�:;2�6�2,-/),2�Y�'�.J.�-/6�-^-/04'�-/8G-/:;.Z54+�:(6�04+�)6�&('A)�+�-/.32�:(KR+�<(8I+�LM'*LM+�.�F(),'�8
+�0X5�+�LMLM+�:M@/)�+�54�"8�N

%�&('
ALIGN

.�2,0�'�546�2,7#'*54+�:(6�04+�),8G6�&('*8I6�-/046�2�:;K>),+�54-/6	2,+�:(89+�<(LT+�.3F()�'�8
-?:(.J5�+�LMLM+�:M@/),+�5��"8#N`%�&('*),+�-/.�'�0X04'�54+�K#:(2�Y�'�89-/:M-/),2�K#:M@/2,6D<�+�01'�-?5�&
04'�),+�54-/6�-/@/),'*LM+�.�F(),'A-/:(.J5�+�LMLM+�:M@/),+�5���54+�:(6�-/2,:(2,:(K>-?:

ALIGNH38�'�F;.�+�qU+�HrN`i·'�'*6�&('P`a,4~�M�b*þ4þ4�2�TÃ?��M�cG~ �FE �V~ E �ad(`�bec%f(ÆCü�,a`a,4~�MgihjglkmM�þ20��2�Tþry>�hÆC�-,4� � Ä4�ana~ � �#~���E/H�F(@/),2,5�-?6	2,+�:Mijó=o p \�f djN
��+�04LT-?6�[

ALIGN=
'/�7M�N*ü�, Å

IGNORE Á ),)�+�54-/6�'�896	&;'*),+�54-/)@/),+�54�8G+�<;'�-/54&TLM+�.�F(),'A-/:(.'�-/54&T54+�LMLM+�:M@/)�+�54��-/6�6	&;'*@/'�K#2,:(:(2,:(KR+�<(6�&('AS*+�04.
<U+�),)�+�SA2,:(K>6�&('AH�04'�7#2,+�F(8G),+�54-/)@/),+�54� +�0X54+�LTLM+�:
@/)�+�54�DNP%D&;'*-/),2,K#:T@?2�6�2�892�K#:;+�04'�.�N

MODULES Á ),)�+�54-/6�'�896	&;'*),+�54-/)@/),+�54�8G+�<('�-?5�&MLM+�.�F(),'5�+�:;6	-?2�:(2,:(KR54+�.�'A6�+*-?:M2�:(8I6�04F(546�2�+�:M@?F(<U<�'�0X@/+�F(:(.�-/04=
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1�79,/j!,�;G,/5C1�%-791
1�%-'41�7G,�j!,E?@79)+:@*-)+5�)+,/' g '�:@793�Ð mLn ,E,/.6D+*-3�1�79)('�5�*-,/3�=�HÏW'�?@79*-,/'41�%('C>�:@5�0":@79DO1�79,/j!,E?@5�)-1�79.6)+DR79)(=2,/*-FG:�5�*(1�.6)-'�,/;9.61L.6,MDR5�:@'
36.6j�'�36=21�%-791
7Ö,/'�0"D+'�)-1
?�%(79)-0"'4cC.63�3!F9'C.6)-.61�.6791�'�8a,/5�DR'�c4%-'�:@'4cC.61�%-.�)
7l1�79,/j�'�8a:@'�0".65�)R5�A(1�%('C>�:@5�0":@79D^HKJL%-'4*-,/'45�A-D+79?@:�5�1�79,/j!.�)-0B.6)R7
,/'�0"D+'�)-1�'�8[>S:�5�0o:�7GDý.6,E,/1�:@5�)-0"36=28�.6,/?�5�*(:@790"'�8IH

n ,/*-793636=ë;91�%-'41�79,/j�.6)-0279?@1�. g .�1�=BAb5�:W79)R7G*-1�5�1�7G,�j!'�8[>�:@5�0":@79DO.6,
?@5�)-1�79.6)-'�8ac4.�1�%-.6)+7l>�79:@1�.�?@*-3679:W,/*-F9:@5�*-1�.6)-'�;979361�%-5�*-0"%+:@'�Ab'�:@'�)(?�'�,M1�5
5�1�%-'�:W:@5�*-1�.�)('�,E79:@'4>�5�,/,/.�F936'�HKws'�0"D+'�)-1
?�%(79)-0"'�,M79:@'C*-)(3�.6j�'�36=21�5
5�?@?@*-:WcC.61�%-.6)R1�79,/j�'�8a:@'�0".65�)-,E5�A(1�%('C>�:@5�0":@79D^HK_`A-:@'�Ab'�:@'�)-?@'�,M1�5
5�1�%-'�:W:@5�*-1�.�)('�,E79:@'4D+798�'�;9="5�*+,/%-5�*(3�8a'�)-,/*-:@'41�%-791L7G3�3!:�5�*(1�.6)-'�,
c4.61�%(.�)+1�%-'4DR*(3�1�.61�7G,/j�'�8a:�'�0".65�)+79:@'C?@5�)-1�79.6)-'�8ac4.�1�%-.6)+7Ö,/.6)-0"36'
,/'�0"D+'�)-1/H
p
5�:ND+5�:@'C.6)-A�5�:@DR7G1�.65�)+5�)RD+*-361�.�1�79,/j!.�)-0";G,/'�'C1�%-'Mþ|ÿ����
��� {��	�
�����{��bz��������	���½;G>�*-F936.�?@791�.65�)+w����9]9÷9÷9]sH

� �xÜ½���
�x�E�C���E�Ó�oÙ4�"Ü½�4� å Ü½���
��á�ä@�oÜ½�oÙC� �[�EÚ
�a�L�C�4�|Ù4���
���Þ�
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Ã-´�ÆY´�¾¤´�·�Ç¤´!ÈC»"·�ÉÅ»oÊ

�"! �������
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#�$&%(')'+*�,.-�%�/�021�*�'+,.3.%(45*�')-�$&*61�%(3�*�,.-�%(78*�')98/�:20&*�*�1<;�/�3=1�*�;�%�0>%�0&?@-�$&*
A * A /�3.9B-�3.*�*C'+-�3.:&,.-�:&3.*C/�;>98/�:&3=D�3./�?83.E A EF0&1G;�/�3=EF'�'+%(?80&%(0&?
A /�1�:>H�*�'IE50&1<,�/ A2A /�0245H(/�,�J!')-�/C'+D�*�,.%(;�%�,K'�*�? A *�0>-	'8LNMOH(H/�;&-�$&*1P%�3.*�,.-�%�78*�')%(0RQ�ST*�? A *�0>-U-�3.*�*C1�*�;�%(0&%�-�%(/�0R1�%(3.*�,.-	%(78*�'+VWE50&1<Q	SX*�? A *�0&-1P*�'�,.3.%(D�-�%�/�021�%(3�*�,.-�%(78*�'+YZVWDPE5?8*C[5[5Y5E53.*C'+*�? A *�0&-W1P%�3.*�,.-�%�78*�'+Y5E50>1G-�$&*�9
A :&'+-W4F*CD�H(E5,.*�1GE5;�-�*�3=E5H(H?8H(/�45E5H1�%(3.*�,�-�%(78*�'8L\Q	]K^8E A D�H(*�'�Y_VWD�EF?8*G`�a5b5Y,./�0&-�E5%(0&'IE50R*�^cE A DPH�*6/�;&Ed'+*�? A *�0&-�*�1<D�3./�?83.E A L

e@'+*6-	$>*
TREE

E50&1
ENDTREE

'+*�? A *�0&-W-�3�*�*61�*�;f%(0&%(-�%�/�021�%(3�*�,.-�%(78*�')-�/-�*�H(H-�$&*CH(/�E51�*�3K-	$>*C'+$&E5D�*6/�;&-�$&*C-�3.*�*C-�$&EF-W3.*�D�3.*�'+*�0&-�')-�$&* A * A /�3.9H(E598/�:>-W/�;&98/�:&3K,./�1�*�Lg#&3.*�*C'+-�3.:&,.-�:&3.*�'),.E50245*6/�;&E50>9Bh6%(1�-�$R/�3
1P*�D�-	$>Y545:&-�-	$>*�9 A :&'+-�,�/�0>-	EF%�020&/ A /�3.*C-�$&E50i`�j5jFjd'+*�? A *�0&-�'8LlkC0>H�9/�0>*C'+*�-�/�;

TREE
E50&1

ENDTREE
1�%�3.*�,.-�%(78*�')%(')E5H(H�/�h6*�1G%(02EdD�3./�?83.E AH(/�E51mL

#�$&*
TREE

1�%(3.*�,.-	%(78*6'+%�?80>E5H�'I-�$&*C*�0>1G/�;>-	$>*C?83./�:&D</�;&?8H(/�45E5H
1P%�3.*�,.-�%�78*�'Inf1P*�'�,.3.%(45*�1G%(02Q�oC*�0&*�3.E5Hp6%(3�*�,.-�%(78*�'+YZV�D�E5?8*CaT`rq&E50&1<-	$>*
4F*�?8%�0>0&%�0>?B/�;&-�$&*6'+*�? A *�0&-W-�3.*�*C1P*�;f%(0&%(-	%(/�021�%(3�*�,.-�%(78*�'8Lg#�$&*6'�*�-�/�;1P%�3.*�,.-�%�78*�'I'+D�*�,.%�;�98%(0&?B-�$&*6-	3.*�*6'+-	3.:>,�-�:&3.*6;f/�H(H(/�hC'

TREE
L

#�$&*
ENDTREE

1�%(3.*�,.-	%(78*C-�*�3 A %(0&E5-�*�')-�$&*C'+*�? A *�0&-W-�3.*�*C1�*�;�%�0>%�-�%(/�01P%�3.*�,.-�%�78*�'8s�%(-W'+%(?80&E5H(')-�$&*6*�0&1</�;&-	$>*C-�3.*�*C1�*�'+,.3.%(D�-	%(/�0tLl#W$&*
/�3.1�*�3.%(0&?@/�;&'+*�? A *�0>-W-�3�*�*61�*�;�%�0&%(-�%(/�0R1�%(3.*�,.-	%(78*�')4F*�-	h6*�*�0 TREE EF0&1
ENDTREE

%('):&0&% A D�/�3.-�E50&-+Lg#W$>*C'+*�? A *�0&-W1�*�'+,.3.%�DP-	%(/�0R1P%�3.*�,.-�%�78*�'% A2A *�1�%�EF-	*�H(9B;�/�H�H(/�h ENDTREE
L

#&3.*�*C1�*�;�%�0&%(-�%(/�0R1�%(3.*�,�-�%(78*�')E5D�DPH�9B/�0>H�9@-	/6'+*�? A *�0>-	*�1<D�3./�?83.E A '8L
u�/�3 A EF-�v

TREE wyx{z|P}c~<x (wyx{z|P}c~Gx	� [,wyx�zP|P}c~<x�� ,wyx{z|P}c~Gx�� ,...,wyx{z|P}c~<x�� ])
ENDTREE

�<�K�6���K�����c�W�K�
�<�K���+�����c���C�
�<���U�)���8���C�)�
���f�
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�������	��������������� �.
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Æ.ÇÉÈ&Ê&Ë�Ì2Ç Í E A *C/�;>Ed'+*�? A *�0&-+L
Æ.ÇÉÈ&Ê&Ë�Ì2ÇªÎ Í E A *�'I/�;&E5H�H!% A2A *�1�%(E5-�*C'+:&,.,.*�'+'+/�3='+*�? A *�0&-�')/�;

Æ�ÇÉÈ&Ê&ËPÌRÇ L
Ï¨;&-�$&*61�*�'+,.3.%�D�-�%(/�02/�;&EÐ'+*�? A *�0&-W,./�0&-�%(0&:&*�'I45*�98/�0&1</�0&*6H�%(0&*�Y5*�0>1*�E5,.$2,./�0&-�%�0>:&*�1<H�%(0&*6hC%(-�$2Ed,./ A2A ETL
]K^8E A D�H�*�v

 A

 B  C

 D  E  F  G  H

 I  J

TREE
A(B,C)
B(D,E,F)
C(G,H)
G(I,J)
ENDTREE

ST*�? A *�0>-U1�*�'+,.3.%(D�-�%�/�021�%�3.*�,.-�%(78*�')E5D�D�H(9B/�0&H(9B-�/C'+*�? A *�0>-	*�1D�3./�?83.E A ')EF0&1G'+DP*�,�%(;�9B-�$&*6,./�0&-�*�0&-�')/�;&-�$&*6'+*�? A *�0&-�'�LNMÑ-WH�*�EF'+-W/�0&*
A /�1�:&H(*C/�3K,./ ARA /�0245H(/�,�J A :&'+-W4F*CE5'+'+%(?80&*�1<-	/6*�E5,.$R'+*�? A *�0&-+L
Ï¨02E51�1�%(-	%(/�02-�/C-�$&*61�%�3.*�,.-�%�78*�'I1�*�'+,.3.%�45*�1<%(0R-�$&%(')'+:>45'+*�,�-�%(/�0&Y5-�$&*
COMMENT

Y
ECHO

Y5E50&1
TITLE

1�%(3.*�,.-�%�78*�'I1�%�'+,.:&'+'+*�1<%�02Q�oC*�0>*�3�EFH
p6%�3.*�,.-�%�7c*�'�Y_VWDPE5?8*CaT`rY5,.E502E5H�'+/645*6:&'+*�1Gh6%(-	$>%�02-�$&*6'�*�? A *�0>-1�*�'+,.3.%(D�-	%(/�0�1P%�3.*�,.-�%�78*�'8L

#�$&*
SEGMENT

1�%(3.*�,.-	%(78*C'+D�*�,.%(;�%�*�'I-	$>*C'+*�? A *�0&-W45*�%(0&?@1�*�'+,�3.%(45*�1<459-�$&*C'+*�? A *�0&-W1P*�'+,�3.%(D�-�%�/�021�%(3.*�,�-�%(78*�'8L SEGMENT %�'IE5H(hCEF98')-�$&*6;f%(3.'+-/�;&-�$&*6'+*�? A *�0&-W1�*�'+,.3.%�DP-	%(/�021�%�3.*�,.-�%(78*�'+Y5*�^8,.*�D�-Wh6$&*�0R9c/�:RE53.*6:&'+%�0>?-�$&*
DUP

1�%(3�*�,.-�%(78*�L

�<�K�C���)���
�<�K�X���U��Ò<�8���6�
�<�+�W�K���c���C�)�
���ÔÓ

SEGMENT ÕWÖN× ENDSEG
×�Ø	Ù�Ú�Û8ÜªØ�Ý5Ú�Þ���ÔÓ��f�
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��ß�����	��
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����� ���! �"�

#�$&*
ENDSEG

1P%�3.*�,.-�%�78*6-�*�3 A %(0&E5-�*�')-�$&*C'+*�? A *�0&-�1�*�'+,�3.%(D�-�%�/�0NLtMO0&9/�;&-�$&*6'+*�? A *�0>-W1�*�'+,.3�%(D�-�%(/�0R1�%(3.*�,.-	%(78*�' A E59@E5D�D�*�E53=4F*�-	h6*�*�0
SEGMENT

EF0&1
ENDSEG

%�02E50>9B/�3.1�*�3.L
u�/�3 A EF-�v

SEGMENT=Æ.ÇÉÈ&Ê&Ë�Ì2ÇÆ.ÇÉÈ2à&Ç.Æ�á.âKà&ã�â�Æ  
ENDSEG

Æ.ÇÉÈ&Ê&Ë�Ì2Ç `�ä&-�/6å5äf,.$>E53.E5,.-	*�3K'+*�? A *�0>-W0&E A *�L
Æ.ÇÉÈ2à&Ç.Æ�á.âKà&ã�â�Æ kC0>*C/�3 A /�3.*C'+*�? A *�0&-W1�*�'+,.3.%�D�-�%(/�0R1�%(3.*�,.-	%(78*�'8L
]K^8E A D�H(*Cn�-	$>* // %(0&1�%(,.E5-�*�')45H(E50&J�,./ A2A /�0>qªv

SEGMENT=SAM
  MODULES=A,B,C
  COMMONS=//,SAMCOM
ENDSEG

#�$&*
MODULES

E50&1
SMODULES

1�%(3.*�,.-�%�78*�'IH�*�-�98/�:RE5'+'+%(?80 A /�1P:&H�*�'I-�/-�$&*6'+*�? A *�0&-W'+D�*�,.%(;f%(*�1<459B-�$&* SEGMENT 1P%�3.*�,.-�%�78*�Ll#W$&* MODULESEF0&1
SMODULES

1�%(3.*�,.-	%(78*�'IE5H�'+/6/�3.1�*�3=-�$&* A /�1�:>H�*�'IhC%(-�$&%�02-�$&*'+*�? A *�0&-+L
æ�/�: A :&'+-�E5'+'+%�?802E5-�H�*�EF'+-W/�0&* A /�1�:&H(*C-�/6*�E5,.$R'+*�? A *�0&-�Y5E50>1G9c/�:
A E59@E5'+'+%(?802E5' A E50>9BEF')0&*�*�1�*�1ULNæU/�:21�/60&/�-�0&*�*�1<-	/6E5'+'+%(?802E5H�H
A /�1�:>H�*�')-�/6'+*�? A *�0>-	'8LlQ	ç�3./�?83�E A pC:>D�H�%(,.E5-�%�/�02E50&1<è=H(/�,.J
MÑ'+'+%�?80 A *�0>-	Y_VWD�EF?8*Cé5êFY51�*�'+,.3�%(45*�'I-	$>*Ch6E59@-	$>*CH(/�E51�*�3=$>E50&1�H(*�'
A /�1�:>H�*�'I-	$>E5-W98/�:2$&E578*C0>/�-W*�^8D�H(%�,.%(-�H�9@E5'+'+%(?80&*�1G-�/6'�*�? A *�0>-	'8Lëì/�1�:>H�*�'I-	$>E5-W'+$&/�:&H(1<45*CEF'+'�%(?80&*�1<*�^8D�H(%(,�%(-�H�9@%(0&,.H�:>1�*C-�$&/�'+*6-	$>E5-
'+$>/�:&H�1<3.*�'+%(1�*C%(02-	$>*C'+*�? A *�0&-�'�DP*�,�%(;�%�*�1<459@-�$&* SEGMENT 1P%�3.*�,.-�%�78*4F:&-WE53.*C,.E5H(H(*�1G4F9 A /�1�:&H(*�')%(02D�3.*�1�*�,.*�'�'+/�3K'+*�? A *�0>-	'8L
Ï¨;>98/�:2:&'+*6-	$>*

MODULES
1�%(3.*�,.-�%�78*�Y5E502*�3.3./�3 A *�'+'+E5?8*6%�'I%�'+'+:>*�1G%(;-�$&* A /�1�:&H(*�')'+D�*�,.%(;f%(*�1<,.E50&0&/�-�45*CH(/�,.E5-�*�1G%(02E50&9@%�0>,.H�:&1P*�1G;�%�H(*�L]K3.3./�3 A *�'+'+E5?8*�')EF3�*60&/�-�%�'+'+:&*�1<%(; SMODULES %�'I:&'+*�1mL

MODULES Õ�Öt× SMODULES
×�Ø�Ù�Ú�Û8Ü¨Ø	ÝFÚ�Þ���ÔÓ��ÔÓ
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u�/�3 A E5-+v

MODULES=Ì2î�à&Ê&Ë�Ì2Ç�ï [,Ì2î�à&Ê>Ë�Ì2Ç�ð ,...,Ì2î�à&Ê&Ë�Ì2Ç¨ñ ]

Ì2î�à&Ê&Ë�Ì2Ç¨Î Í E A *�')/�;>-	$>* A /�1�:&H(*�')-�/645*CH(/�E51�*�1mL
æW/�: A E59@'+D�*�,�%(;�9BEF3�?8: A *�0>- Ì2î�à&Ê&Ë�Ì2Ç¨Î E5'I*�%�-�$&*�3 Ì2î�à&Ê&Ë�Ì2Ç /�3
Ì2î�à&Ê&Ë�Ì2Ç v Ê>Ë�Ì2Ç LleB'+*6-�$&*C'+*�,./�0&1<;�/�3 A -�/C'+D�*�,.%(;f9@E A /�1�:>H�*6-�/C45*H(/�E51�*�1<;f3./ A EÐ'+D�*�,.%(;f%(,=;�%�H(*�L
Ï¨;&98/�:&3KH(%�'+-�/�; A /�1�:&H(*�')%(')?83.*�E5-�*�3K-	$>E502/�0&*CH(%(0&*�Y598/�: A E59@:&'+* A /�3.*
MODULES

1�%(3.*�,�-�%(78*�')/�3K*�0&1<-	$>*CH(%�0>*Ch6%�-�$2EÐ,./ ARA EÐE50&1<,./�0&-�%�0>:&*-�$&*6H�%('+-W/�02-�$&*60&*�^8-WH(%(0&*�L
]K^8E A D�H�*�v

MODULES=SUBA,SUBB:lib1.a,SUBC
MODULES=SUBD:FILE.o

#�$&*CH(/�E51�*�3K/�45-	EF%�0>' A /�1�:&H(*�' SUBA E50&1 SUBC ;f3./ A -	$>*C;�%(3�'+-�;f%(H(*C%(0
h6$&%(,�$2*�E5,.$2%('I*�0&,./�:&0&-�*�3.*�1mLlÏ¨-W/�45-�E5%(0&'

SUBB
;�3./ A ;�%�H(*

lib1.aE50>1
SUBD

;�3�/ A ;f%(H(*
file.o

L

#�$&*
COMMONS

EF0&1
SCOMMONS

1�%(3.*�,�-�%(78*�')'+D�*�,.%(;f9@,�/ A2A /�0245H�/�,.J'I-	/45*6H�/�EF1�*�1G%(0&-�/C-�$&*6'+*�? A *�0&-W'+D�*�,.%(;f%(*�1<459B-�$&* SEGMENT 1�%(3�*�,.-�%(78*�Lò / ARA /�0245H(/�,�J�'+D�*�,.%(;f%(,.E5-�%�/�02%(')/�D�-�%(/�0&E5H:>0&H�*�'+'I,./ ARA /�0245H(/�,.J'E53.*6-	/645*C1�:>D�H�%(,.E5-�*�1G/�3KH�/�E51P*�1G%(0REÐ'+D�*�,.%(;f%(,=/�3.1�*�3.L
ò / ARA /�0245H(/�,�J!')h6%�-�$2-�$&*C'+E A *60&E A *C-�$&E5-�E53.*CH(/�E51�*�1<%�0&-�/6-�hC/6/�3
A /�3.*C'+*�? A *�0&-�'IE53.*C,./�0&'+%(1�*�3.*�1G:>0&%(ó5:&*�Ll#W$&*�9@/�,.,�:>D�9B1P%�;�;f*�3.*�0>-
A * A /�3.9BH(/�,.E5-�%�/�0&'+Y5EF0&1G-�$&*6D�3./�?83.E A ,.E5023.*�;f*�3.*�0&,.*6-	$>*�%�3K,�/�0>-	*�0>-	'
:&0>E A 45%�?8:>/�:&'+H�9�L
æW/�: A E59@0&/�-W%(0&,.H(:&1�*C-�$&*61�980&E A %(,=,./ A2A /�0245H�/�,.J�%(0RE COMMONS1�%(3.*�,.-	%(78*�Y545*�,.E5:&'+*6%(-W%�'I0&/�-WE5'+'+%(?80&*�1<-	/6EÐ'�*�? A *�0>-�LlST*�*CQ ò / ARA /�045H(/�,.J�:&'+*�YZV�D�E5?8*6å5b5Y5;�/�3 A /�3.*C%(0&;�/�3 A EF-	%(/�02/�02,�/ A2A /�0245H(/�,�J!'8L
Ï¨;&98/�:2:>'+*C-�$&*

COMMONS
1�%(3.*�,�-�%(78*�Y5E502*�3.3./�3 A *�'+'+E5?8*C%('I%�'+'+:&*�1<%(;-�$&*6%�0&1P%�,.E5-�*�1<,./ ARA /�0245H(/�,�J!'),.E50&0>/�-W45*CH(/�,.E5-�*�1<%�02E50&9@%�0>,.H�:&1P*�1;�%�H(*�L Í /C*�3.3./�3 A *�'+'+E5?8*�'IE53.*C%('+'+:&*�1<%�; SCOMMONS %('I:&'+*�1mL

COMMONS ÕWÖN× SCOMMONS
×�Ø	Ù�Ú�Û8ÜªØ�Ý5Ú�Þ���ÔÓ��Ôô
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�	 �����	��
�������	�����������������
����� ���! �"�

u�/�3 A EF-�v

COMMONS=õFöf÷ Ê>Ë�Ì2Ç�ï [ v Æ.ãÔø8Ç�ï ][,õ5ö�÷ Ê&Ë�Ì2Ç.ð [ v Æ.ãùø8Ç.ð  ],...,õFöf÷ Ê>Ë�ÌRÇ¨ñ [ v Æ.ãùø8Ç¨ñ ]]

õ5ö�÷ Ê&ËPÌRÇ¨Î Í E A *6/�;&-�$&*C,./ A2A /�0R4FH�/�,.J'I-	/645*6H�/�E51P*�1mL
Æ.ãùø8Ç Î pC*�,.% A E5H0&: A 45*�3K%�0>1�%�,.E5-�%(0&?@-	$>*C'+%(ú�*C/�;&-�$&*,./ ARA /�0245H(/�,.JWLgÏ¨;&D�3.*�'+*�0&-�Y5%(-W/�78*�3.3.%�1P*�')E50&9,./ ARA /�0245H(/�,.Jû'+%(ú�*�')1�*�,.H(E53.*�1<%�0298/�:&3K,�/�1�*�LlÏ¨;&-�$&*'+%�ú�*6'+D�*�,.%�;�%(*�1G%(')j5Y5-�$&*6;�%�3.'+-W,./ A2A /�0R45H(/�,.J�'+%�ú�**�0&,./�:&0&-�*�3.*�1<%�0298/�:&3K,./�1�*Cn�;�/�3=-�$&%('),./ A2A /�045H(/�,�J!q&%('):&'+*�1mLlèK9B1P*�;fE5:>H�-�Y5-�$&*6H(/�E51�*�3=:>'�*�'I-�$&*

H�/�0>?8*�'+-W,./ A2A /�0245H(/�,.J�1�*�;f%(0&%(-�%�/�02%(-W*�0&,./�:&0>-	*�3.'I%�098/�:&3=,./�1�*6E5'I-	$>*C'+%(ú�*C/�;&-�$&*6,./ A2A /�0245H(/�,.JWL
ò / A2A /�0245H(/�,.J'IE53.*CH(/�E51�*�1<%�02-�$&*6/�3.1�*�3=%(0Rh6$&%(,.$R-�$&*�9@E53.*'+D�*�,.%(;�%�*�1mLl#W$>*C*�;�;f*�,.-W/�; A :>H�-�%(D�H�* COMMONS /�3 SCOMMONS1P%�3.*�,.-�%�78*�')%('),.: A :&H(E5-�%�78*�L
Ï¨;&9c/�:R,./�0&-�%(0&:&*6-�$&%(')1�%(3.*�,.-	%(78*645*�98/�0&1</�0&*6H(%�0>*�Y5*�0&1<*�E5,.$
,./�0&-�%(0&:&*�1<H(%�0>*Ch6%�-�$2EÐ,�/ A2A ETL

#�$&*
BIN

1�%(3.*�,.-�%�78*6'+D�*�,.%�;�%(*�');�%�H(*�'),./�0&-�E5%(0&%(0&?B3.*�H(/�,.E5-�E545H(* A /�1�:&H(*�'8L#�$&*CH(/�E51�*�3KH�/�EF1�')E5H(H A /�1�:&H(*�')h6%(-	$>%�02-�$&*C'+D�*�,.%(;�%�*�1 bin ;f%(H(*�')%(0&-�/-�$&*6'+*�? A *�0&-W'+D�*�,.%(;f%(*�1<459B-�$&* SEGMENT 1�%(3�*�,.-�%(78*�L
u�/�3 A EF-�v

BIN=õ ã�ÊNï [,õ ãfÊ>ð ,õ ã�Ê>ü ,...,õ ãfÊPñ ]

õ ã�Ê Î Í E A *�'I/�;&;�%�H(*�'),./�0&-�E5%(0&%(0&?@3.*�H�/�,.E5-�E545H(*C/�4þý�*�,.-
A /�1�:&H(*�'8L

#�$&*6H�/�E51�*�3KD�3./�,.*�'+'+*�')-�$&*6;f%(H�*�'I%(0R-�$&*6/�3.1�*�3=D�3.*�'+*�0&-�*�1mLl#W$>*C*�;�;f*�,.-
/�; A :&H(-�%(D�H�* BIN 1�%(3.*�,.-	%(78*�')%('),.: A :&H(E5-�%(78*�L
Ï¨;&9c/�:R,./�0&-�%(0&:&*6-�$&%(')1�%(3.*�,.-	%(78*645*�98/�0&1</�0&*6H(%�0>*�Y5*�0&1<*�E5,.$
,./�0&-�%(0&:&*�1<H(%�0>*Ch6%�-�$2EÐ,�/ A2A ETL

BIN ×�Ø	Ù�Ú�Û8ÜªØ�Ý5Ú���ÔÓ��Ôÿ
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ß � �����	��
�������	��������������� �.
����� ���! �"�

]K^8E A D�H�*�v

SEGMENT=SEG1 
BIN=seg1a.o,seg1b.o
BIN=seg1c.o
seg1d.o,seg1e.o
ENDSEG

Ï¨02-�$&%(')*�^8E A D�H(*�Y5E5H(H A /�1�:&H(*�')%(02;f%(H(*�' seg1a.o,seg1b.o,
seg1c.o, seg1d.o,

E50&1
seg1e.o

E53.*CH(/�E51�*�1G%(0&-�/C'+*�? A *�0&-
SEG1

L

#�$&*
SAVE

1�%(3�*�,.-�%(78*C'+D�*�,.%(;f%(*�')h6$&*�-�$&*�3=-�$&*6,.:&3.3�*�0>-W'+*�? A *�0&-W'+-�E5-�*%(')h63.%�-�-�*�0R-�/ A EF'+')'+-�/�3�EF?8*C45*�;�/�3.*C-�$&*6H�/�E51P*�3=/�78*�3.H�EF98')%(-WhC%(-�$E50>/�-	$>*�3='+*�? A *�0&-+Lg#�$&%�'I1�%(3�*�,.-�%(78*C/�78*�3.3.%(1�*�')-�$&*6*�;f;�*�,.-W/�;&-�$&*6?8H�/�4FE5H
SAVE

1�%�3.*�,.-�%�78*6;f/�3K%�0&1P%�78%(1�:&E5H'+*�? A *�0&-�'8L
���������
	��� Ï¨;>98/�:21�/C0&/�-�:&'+*C-�$&*6'+*�? A *�0&-�*�1 SAVE 1�%(3�*�,.-�%(78*CE50&1%(;&98/�:2$&E578*60&/�-�'+D�*�,.%�;�%(*�1

SAVE=ON
E5'IEd?8H(/�45E5H1�%(3.*�,.-�%�78*�Y

SAVE� OFF
%(')E5'+'+: A *�1mLlÏ¨;&-�$&* SAVE 1P%�3.*�,.-�%�78*6%�' OFF hC$>*�02E'+*�? A *�0&-W%(')H(/�E51�*�1<%(0&-�/C-�$&*6'�E A * A * A /�3.9@E53.*�EdEF')-�$&*C,.:&3.3.*�0&-'+*�? A *�0&-�Y5-�$&*C:>D�1�E5-�*�1<78E5H�:>*�')%(0R-�$&*6,.:&3.3.*�0&-W'+*�? A *�0&-WEF3�*6H(/�'�-+L

Ï¨;&98/�:2'+D�*�,.%(;f9
SAVE� ON

Y5$&/�h6*�78*�3ÉY5-	$>*CH(/�E51�*�3=h63.%�-�*�')-�$&*6:&D�1�E5-�*�1
% A E5?8*C/�;&-�$&*6/�78*�3.H�EF%�1<'+*�? A *�0&-W-�/ A E5'+'I'+-�/�3�EF?8*C45*�;�/�3.*C-�$&*60&*�h'+*�? A *�0&-W%('IH�/�E51P*�1mLgSX:&45'+*�ó5:&*�0>-W*�^8*�,.:&-�%(/�0R/�;>Ed'+E578*�1<'+*�? A *�0&-'+-�E53.-�');�3�/ A %�-�'I'�EF78*�1G% A E5?8*�Lg#�$&%(')H(*�-	'I98/�:2/�78*�3�H(E59@1�E5-�EdEF3�*�EF'h6$&/�'+*6:&D�1�E5-�*�1<78E5H(:&*�'IE53.*C3.*�ó5:>%�3.*�1<%(02'+:&45'+*�ó5:&*�0&-�*�^8*�,.:&-�%(/�0&')/�;
-�$&*6'�EF78*�1G'+*�? A *�0&-+L
u�/�3 A E5-+v

SAVE=ON|OFF

ON
]=0&E545H(*�'I'+*�? A *�0&-W'+E578%(0&?&L

OFF
ST:&D�D�3.*�'+'+*�'I'+*�? A *�0>-W'+E578%(0&?@nf1P*�;fE5:>H�-�q¨L

u�/�3=E502*�^8E A D�H(*C/�;&-�$&*6:&'+*C/�;>-	$>%�'I1�%�3.*�,.-�%(78*�Y5'+*�*CQ SAVE 1�%�3.*�,.-�%�78*�Y_VD�E5?c*Cé5aTL

SAVE ×WØ�Ù�Ú�Û8Ü¨Ø�Ý5Ú���ÔÓ��Ô�

�
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ß�������	��
�������	�����������������
����� ���! �"�

e@'+*6-	$>*
DUP

1�%(3.*�,�-�%(78*6%�;&98/�:2h6E50&- A /�1�:&H(*�'IhC%(-�$R-�$&*6'+E A *C0&E A *-�/645*CH(/�E51�*�1<%(0&-�/C1�%(;�;f*�3.*�0&-�'�*�? A *�0>-	'8Ll#W$&* DUP 1�%(3.*�,.-�%�78* A :&'+-DP3�*�,.*�1�*6E5H�H
SEGMENT

1�%(3.*�,.-	%(78*�')h6$&*�021�:&D�H(%(,�EF-	* A /�1�:&H(*C0&E A *�'EF3�*6-�/C45*6H�/�E51P*�1mL
æ�/�:R,.E5021�:>D�H�%(,.E5-�*C-�$&* A /�1�:&H(*�')4F9B:&'+%(0&?@-�$&* DUP 1�%(3.*�,.-	%(78*C/�3=4F9:>'+%�0&?@-�$&*

MODULES
1�%(3.*�,�-�%(78*CEF0&1GEF'�'+%(?80&%(0&?@-�$&*C'+E A * A /�1�:>H�*0>E A *C-�/ A /�3.*C-�$&EF0R/�0&*6'+*�? A *�0&-+LgQ�çW3./�?83.E A p6:&D�H(%(,.E5-	%(/�02E50&1

èKH�/�,.JÑMÑ'�'+%(?80 A *�0&-�Y_VWD�E5?8*6é5ê5Y51P%�'+,.:&'+'+*�'I-	$>*C$&E50>1�H�%(0&?@/�;&1�:>D�H�%(,.E5-�*
A /�1�:>H�*�'IE50&1<*�0&-�3�9@D�/�%(0&-�')%(0R1�*�-�E5%(H�L
u�/�3 A EF-�v

DUP=Ì2î�à&Ê&ËPÌRÇ (Æ.Ç�Ètï [,Æ.ÇÉÈ!ð ,...,Æ.ÇÉÈ�ñ ])

Ì2î�à&Ê&ËPÌRÇ Í E A *6/�;&E A /�1�:>H�*6-	/645*6H�/�E51P*�1G%(0&-�/ A /�3.*C-�$&EF0/�0&*C'+*�? A *�0&-+L
Æ.ÇÉÈ Î Í E A *�'I/�;&-�$&*6'+*�? A *�0>-	'I%(02hC$&%(,.$ Ì2î�à&Ê&Ë�Ì2Ç %(')-�/45*CH(/�E51�*�1mL
]K^8E A D�H(*�v

DUP=SUBX(SEG1,SEG2)
SEGMENT=SEG1
MODULES=SUBY
COMMONS=COMBLK1
ENDSEG
SEGMENT=SEG2
MODULES=SUBZ
COMMONS=COMBLK1
ENDSEG

root

SEG1

COMBLK1
 SUBY
 SUBX

SEG2

COMBLK1
 SUBZ
 SUBX

Ï¨02-�$&%(')*�^8E A D�H(*�Y5E5'+'+: A *6-	$>E5-W-�$&* A /�1P:&H�*60&E A *6E50&1<*�0&-�3�98ä�D�/�%(0&-0>E A *CE53.*6-�$&*C'+E A *�Llëì/�1�:&H(*
SUBX

%�'I1�:&D�H(%(,�EF-	*�1<%(0R'+*�? A *�0&-�'
SEG1

E50>1
SEG2

LlÏ¨;
SUBY

%(')-�/C,.E5H(H
SUBX

%(0R'+*�? A *�0&- SEG1Y SUBYA :&'+-�45*CE5'+'+%(?80&*�1<-�/C'+*�? A *�0&- SEG1 LlÏ¨; SUBZ %(')-�/6,�EFH�H SUBX %(0'+*�? A *�0&- SEG2Y SUBZ A :&'+-�45*CE5'+'+%(?80&*�1<-�/C'+*�? A *�0&- SEG2 LlÏ¨; SUBY/�3
SUBZ

h6*�3.*C-�/6?8/C%(0&-�/
root

YF-	$>*C,.E5H(Hh6/�:&H(1G4F*CE A 45%(?8:&/�:&'8L

DUP ×�Ø	Ù�Ú�Û8ÜªØ�Ý5Ú���ÔÓ����
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ß�� �����	��
�������	��������������� �.
����� ���! �"�

#�$&*C1�%(3.*�,.-	%(78*�'I%�02-�$&%(')'+:&45'+*�,.-�%�/�02E53.*6?8H�/�45EFH1�%(3�*�,.-�%(78*�'8s�-	$>E5-W%('+Y
-�$&*�9 A :&'+-W45*6'+D�*�,.%�;�%(*�1G45*�;�/�3.*C-�$&* TREE 1P%�3.*�,.-�%�78*6E50&1<-�$&*�9BE5;�;�*�,�--�$&*C*�0>-	%(3.*CD�3./�?83.E A Lg#�$&*�'+*C1�%(3.*�,�-�%(78*�')E5DPD�H�9@/�0&H(9B-�/C'+*�? A *�0&-�*�1H(/�E51�'8L

#�$&*
SLT

1�%(3.*�,.-	%(78*C'+D�*�,.%(;�%�*�'I-	$>*C'+%(ú�*C/�;&-�$&*CSX*�? A *�0&-��W%(0&JEF?8*-�E545H(*Cn�S��&#�qªLl#W$&*6H(/�E51�*�3�� ')3.*�'+%(1�*�0&-W3.:&0>äf-�% A *63./�:&-�%(0&*C:>'+*�')-�$&*6S��&#-�/C'+*�3.78%(,.*C%(0&-�*�3.'+*�? A *�0>-W'+:&453./�:&-�%(0&*C,.E5H(H('8Lg#�$&*CH(/�E51�*�3KhC3.%(-	*�'I-�$&*E5,.-�:&E5H
SLT

3.*�ó5:&%(3.* A *�0&-W-�/C-�$&*6H(%�'+-�%(0&?B;�%(H�*6:&D�/�02H�/�E51<,./ A D�H�*�-�%(/�0tLÏ¨;
SLT

'+D�*�,.%(;f%(*�'IEd'+%(ú�*6H�*�'+'I-�$&E502-�$&*CE5,.-�:&E5H!3.*�ó5:&%(3�* A *�0&-�Y5EF0R*�3.3./�3
A *�'+'+E5?8*6'�DP*�,�%(;�%�*�'I-�$&*CE5,.-�:&E5H!3�*�óF:&%�3.* A *�0&-+L
u�/�3 A E5-+v

SLT=Ê&Ê&Ê

Ê&Ê&Ê ST%�ú�*6nf1P*�,�% A E5Hh6/�3.1G,./�:&0&-�q&-�/645*C3.*�'+*�3.78*�1<;f/�3K-	$>* SLT.
èK9B1�*�;�E5:&H(-�Y5-�$&*CH(/�E51�*�3K,�/ A D�:>-	*�'I-�$&*C'+%(ú�*C/�;&-�$&* SLT E5,.,�/�3.1�%(0&?@-	/-�$&*6;f/�H(H(/�hC%(0&?@;�/�3 A :&H(ETv SLT=40*NBRNCH; NBRNCH %�'I-�$&*60&: A 45*�3/�;&0>/�0&-�*�3 A %(0&E5H!'�*�? A *�0>-	'In�'�*�? A *�0>-	'I$&E578%(0&?@E5-WH(*�E5'+-�/�0&*'+:&,.,.*�'+'+/�3='+*�? A *�0&-�q¨L ò E5H(H�'I-	/6D�3.*�1�*�,.*�'+'+/�3='+*�? A *�0&-�')0>*�*�1G0>/3.*�'+%(1�*�0&-WH(/�E51�*�3=%(0&-�*�3�7c*�0&-�%�/�0tL

#�$&*C?8H(/�45E5H
SAVE

1�%(3.*�,�-�%(78*C1�*�-�*�3 A %�0>*�')h6$&*�-�$&*�3=-�$&*C,.:&3.3.*�0&-'+*�? A *�0&-W'+-�E5-�*�')EF3�*6hC3.%(-�-	*�02-�/ A E5'+'I'�-�/�3.E5?8*645*�;�/�3�*6-�$&*�9BEF3�*/�78*�3.H(E5%(1Gh6%�-�$2E50&/�-�$&*�3K'+*�? A *�0>-�Ll#W$>*C?8H(/�45E5H SAVE 1�%(3.*�,.-	%(78*'+:&D�DP3�*�'+'+*�'I/�3=*�0>E545H(*�')'+E578%(0&?@/�;&E5H(H'+*�? A *�0&-�'+Y545:>-W-�$&*6H�/�,.E5H SAVE1�%(3.*�,.-	%(78*C,.E502/�78*�3.3.%�1P*C-�$&*C?8H(/�45E5H
SAVE

1�%�3.*�,.-�%�7c*C;f/�3K%�0&1P%�78%(1�:&E5H
'+*�? A *�0&-�'8L
� $&*�0

SAVE� ON
Y5-�$&*CH(/�E51�*�3KhC3.%(-	*�'I-�$&*C:&DP1�E5-�*�1G% A E5?8*C/�;&-�$&*/�78*�3.H(E5%(1G'+*�? A *�0&-W-�/ A EF'+')'+-�/�3�EF?8*C45*�;�/�3.*C-�$&*60&*�h '+*�? A *�0&-W%('H(/�E51�*�1mLlST:&4F'�*�óF:&*�0&-W*�^8*�,.:&-�%(/�02/�;&EÐ'�EF78*�1G'+*�? A *�0&-�'+-	EF3�-�'I;f3./ A %(-�'

'+E578*�1<% A E5?c*�s�-	$>%�'IH�*�-�')9c/�:R/�78*�3.H(E59B1PE5-�EdE53.*�E5'IhC$>/�'�*6:&D�1�EF-	*�178E5H(:&*�'I98/�:23.*�ó5:&%(3.*6%�02'+:&4F'�*�óF:&*�0&-�*�^8*�,.:&-�%�/�0&'I/�;>-	$>*C'+E578*�1
'+*�? A *�0&-+L
Ï¨;&-�$&*

SAVE
1�%(3.*�,.-�%�78*6%�'

OFF
h6$&*�02EÐ'+*�? A *�0&-W%(')H(/�E51�*�1<%(0&-�/C-�$&*'+E A * A * A /�3.9BEF3�*�EÐE5'I-	$>*C,.:&3.3.*�0&-W'+*�? A *�0&-�Y5-�$&*6:&D�1�E5-�*�1<78E5H�:>*�'%(02-	$>*C,.:&3.3.*�0&-W'+*�? A *�0&-�E53.*CH(/�'+-+L

���.���! ��@�G���W�K���c�+�6�K�
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?T1�'�2(/�)8=72(3S=7<�<F41�3�AJ<�,�)85�,�P�,�50,�2(.0'*2(ER3�AJ?�<�'*.0=7/�,�3>,�2J/	50KL?�1�'*2(/�)�G

ß F41�3�A(<*,:5�,�P�,�50,�2(.0'*2(ER=]3�A(?�<*'*.�=C/	,�3S,�2(/�50KR?�1�'*2(/�'�)8<�'*2(D,�3S/�1;/�&(,
,�2J/	50KL?�1�'*2(/W'*24/	&J,;)-=7F4,:)�,�E`FB,�2J/�GI[\P(2(1:,�2(/�50KR?�1�'*2(/W9:'*/�&B/�&(,
50,�f7AJ,�)-/	,�3S2(=7F4,:'�)8'*2B/�&(,:)-=7F4,;)-,�E#F4,�2(/�=7)+/�&(,:.0=7<�<*'*2(ELFB1�3TA(<�,�@
/�&(,�50,:.0=72467,;1�2J<�KL1�2(,:,�2(/�5�KL?�1�'*2(/W9:'*/	&4/�&(,:3�A(?�<*'*.�=7/�,�3S2(=7F4,:1�2
/�&(,�6750=72(.0&lG

ì�1�5M,�Y#=7F4?�<*,�@7=7)-)-A(F4,;/�&(=7/WF41�3�AJ<�,
X
'*2B)-,�E#F4,�2(/�Uí'�)8'�243�=7/�=7)-,�/

BIN1
=72(3S/�&(=7/�=72(1�/�&(,�5MF41�3�AJ<�,

X
'*24)-,�E#FB,�2J/Woí'*)+'*2

BIN2
G ß <*)-1

=C)-)�AJFB,:/�&(=7/�/	&J,;F41�3�A(<*,;2J=7F4,;=72J3>/�&(,:,�2(/�50K#_Q?�1�'*2(/�2(=7F4,;=C5�,:/�&(,
)-=CFB,�@7=C2(3>/�&(=C/

W
.0=7<*<*)+/�&(,

X
'*24)-,�E#FB,�2J/WUM@C=72(3

Y
.0=7<*<�)8/�&(,

X
'*2

)-,�E#F4,�2(/Wo�G

[\24=])-,�E#FB,�2J/	,�3S<*1�=73�@7K#1�A4.0=724<�1�=C3>.01�F4F41�2B6C<�1�.0D)89;'*/�&B/�&(,:)-=7F4,
2J=7F4,;'*2(/�1;3T'�P�PQ,�50,�2(/�)-,�E#F4,�2(/�)#GOîL)-,;/�&(,

COMMONS
3T'�50,�.0/�'�X#,;/�1

?T<�=7.0,:/	&J,;3�A(?�<*'*.0=7/	,�3S.01�F4FB1�2467<*1�.0D)+'*2B/�&(,:3�,�)-'�50,�3S)-,�E#F4,�2(/�)�G
a�1�A4FBAJ)�/�=7<*)-1;AJ)-,;/�&(,

MODULES
3�'�50,�.0/�'*X#,;/�1;=7)-)-'*E#2B,�X#,�50KLFB1�3TA(<�,

/�&(=C/W50,�PQ,�50,�2(.0,�)8=b3�A(?T<�'*.0=7/�,�3>.01�F4F41�2B67<*1�.0DN/	1:/�&(,;F41�3�A(<*,;K`1�A
3T,�)�'*50,�G

ß F41�3�A(<*,:5�,�P�,�50,�2(.0'*2(ER=]3�A(?�<*'*.�=C/	,�3S.01�F4FB1�2467<*1�.0DV'*)+<*'*2(D,�3S/	1:/�&(,
.01�F4F41�2467<�1�.0DN'*2B/�&(,:)-=7F4,;)-,�E#F4,�2(/-GI[\P(/�&(,�50,;'*)+2(1:.01�F4FB1�2467<*1�.0D
9:'*/	&4/�&(,:50,�f7A(,�)-/�,�3S2(=7F4,;'*24/�&(,;)-=7F4,:)-,�E#F4,�2(/W=7)8/�&(,:5�,�P�,�50,�2(.0'*2(E
F41�3�AJ<�,�@7/�&(,�50,:.�=C2B67,:1�2(<*KR1�2J,;.01�F4F41�2B67<*1�.0DN9;'*/�&B/�&(,:3�A(?�<*'*.�=C/	,�3
2J=7F4,;1�2ï/	&J,;6C5�=C2(.0&lG

ð^A(<*,�)+P�1�5M50,�P�,�5�,�2J.�,�)8/�1;3�AJ?�<�'*.0=7/�,�3>.01�F4F41�2467<�1�.0D)8=750,;/�&(,:)-=7F4,
=C)+/�&(,;50AJ<�,�)8PQ1�5^3�A(?�<*'�.0=7/�,�3S,�2(/�50KR?�1�'*2(/�)#G

ì�'�E`A(50,;ñ])-&(1�9;)8/	&J,;3�'*50,�.0/	'*X#,�)+50,�f7AJ'�50,�3S/�1;1�67/�=7'*2B/�&('*)+3T,�)-.�50'*?�/�'�1�2ëG

ò ¡ �\¤0¥¦ ����� ¡ �ë ��#�������#�W�\��� ¡
���¨§��¨§

ó ������� ¡ â �����#ã
 ��#�������#�W�\��� ¡
���¨§��¨ä
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��ô �����	��
�������	��������������� �0
������ � "!��$�

A

B C

D E

  W
X:BIN1

Y

 XYZ X:BIN2

TREE
A(B,C)
C(D,E)

ENDTREE
SEGMENT=A

BIN=BIN3
ENDSEG
SEGMENT=B

MODULES=X:BIN1,W
ENDSEG
SEGMENT=C

MODULES=Y
ENDSEG
SEGMENT=D

MODULES=XYZ
ENDSEG
SEGMENT=E

MODULES=X:BIN2
ENDSEG

Segment assignments:

Segment
containing
duplicated
entry point

Segment
calling
duplicated
entry point Comments

B,D B,C Calls from B are linked to the copy in B.
Calls from C are linked to the copy in D.

C,E C,E Calls from C are linked to the copy in C.
Calls from E are linked to the copy in E.

D,E A,C Illegal; both calls are ambiguous.

B,C    B,C,D,E Calls from B are linked to the copy in B.
All others are linked to the copy in C.

B,C A Illegal; reference is ambiguous.

B,B Anywhere Illegal; cannot have two copies in the same segment.

ì�'�E#A(50,:ñõGOoM2J/	50K#_�?�1�'*2(/W3�A(?T<�'*.0=7/�'�1�24,�Y#=7F4?�<*,
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� !�����	��
�������	�����������������
������ � "!#�$�

q^1�F4FB1�2467<*1�.�D")+<*1�=73�,�3S'�2(/�1:3�'�P�P�,�50,�2(/W)-,�E#F4,�2(/�)+=750,:.�1�2J)-'�3�,�50,�3
AJ2('�fCA(,;6C,�.�=CA()-,;/�&(,�KL1�.0.0A(?�KL3�'*PQP�,�50,�2(/WF4,�F41�50KR<*1�.0=7/�'�1�2J)#G
ö�1�3�AJ<�,�)8/	&J=7/W50,�PQ,�50,�2(.0,:3�A(?�<*'*.�=C/	,�3S.01�FBF41�2467<*1�.0D)+F4A()-/W67,
=C)-)�'*E#2(,�3S/�1;3�'*P�PQ,�50,�2(/�)-,�E#FB,�2J/	)8/�1;,�2()-A(50,:/�&(=7/W/�&(,:?�501�E#50=7F
.01�2(/�=7'*2()82(1:=7F467'�E#AJ1�A()+50,�P�,�50,�2(.0,�)+/�1:.01�FBF41�2467<*1�.0DV3T=7/�=õGId m ,�,
g
COMMONS

=72(3
SCOMMONS

3�'�50,�.0/�'�X`,�)�@ihW?�=7E`,;jõ÷7G e

ì�1�5M,�Y#=7F4?�<*,�@7'�P(.01�F4F41�2B6C<�1�.0D
/ABC/

9:,�5�,:'*2(.0<�A(3T,�3>'*24)-,�E#F4,�2(/�)
Uí=C2(3>qí'*24/�&(,:)�,�E`FB,�2J/W/�50,�,;'*24ìW'*E#A(50,;ø7@C=b50,�P�,�50,�2(.0,;/�1

/ABC/P�501�Fc=]F41�3�A(<*,;'*24)-,�E#F4,�2(/ ß 9:1�A(<*3>6C,;=7F467'*E#A(1�A()#G

[\24ìW'*E#A(50,:ø7@7=7)-)-A(F4,:/�&(=7/W=].01�?�KL1�P
/ABC/

&(=7)867,�,�24'*2(.0<�A(3T,�3S'�2
6C1�/	&4)-,�E#F4,�2(/�)8Uí=72(3Sq�GIðM,�P�,�50,�2(.0,�)+P�501�Fc)-,�E#F4,�2(/�)8qM@7H:@7=72(3So
9:1�A(<*3>6C,;50,�<*1�.�=C/	,�3S/�1;/�&(,

/ABC/
.01�FBF41�2467<*1�.0DV'*24)-,�E#FB,�2J/Wq�G

ð^,�PQ,�50,�2J.�,�)8/�1
/ABC/

PQ501�Fc)-,�E#F4,�2(/�Uù9:1�A(<*3>6C,;50,�<�1�.0=7/�,�3S/�1;/�&(,
/ABC/

.01�FBF41�2467<*1�.�DN'*24)�,�E`FB,�2J/WU�G

A

B C

D E

ìW'*E#A(50,:øõG m ,�E#F4,�2(/W/�50,�,;9:'*/	&43�A(?T<�'*.0=7/�,;.01�F4FB1�2467<*1�.0D)

ß PQ/�,�5^K#1�AB&J=7X#,;'*2(3�'*.0=7/�,�3>/�&(,:)-,�E#F4,�2(/�=7/�'�1�24)-/�5�AJ.0/	AJ5�,:=72(3
=C)-)�'*E#2(,�3S.0,�50/	=C'�24F41�3�A(<*,�)+=72J3>.01�F4F41�2B67<*1�.0D)8/	1:)-,�E#F4,�2(/�)�@C/	&J,
<*1�=73�,�5^=7)-)-'�E#2J)+=72JKR50,�F4=7'*2('�2JERF41�X#=767<*,:67<�1�.0D")+/�1;)-,�E#F4,�2(/�)#G ß
F41�X#=76C<�,:67<*1�.�DN'*)+=72JKRF41�3�A(<*,:1�5M.01�F4FB1�2467<*1�.0DV/�&(=C/WK#1�A4&(=7X#,:2(1�/
,�Y#?T<�'*.0'�/�<*KR=C)-)�'*E#2(,�3S/�1;=])-,�E#F4,�2(/-GO%�&(,:<�1�=73�,�5^A()-,�)+1�2J,;1�P(/�9:1
F4,�/�&(1�3�)8/�1;=7)-)-'*E#2BF41�X#=76C<�,:67<�1�.0D")�úIP�<�1�=7/�'*2(EL1�5M=7A(/�1�F4=7/�'�.
3TA(?�<*'�.0=7/�'*1�2lGO%�&(,

FLOAT
3�'*50,�.�/�'*X#,;<*,�/�)+K`1�AB.0&(1�1�)-,:9;&J'�.0&41�P(/�&(,�)-,

/�9:1;F4,�/�&(1�3�)8/	&J,;<*1�=73�,�5MAJ)�,�)#G

ûùv�|;xz��y:����w}�;~N���^~N{
w}~����^�:���^~N{`�^�
uS�W|;�:��y:���
���¨ä
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ô � �����	��
�������	��������������� �0
������ � "!��$�

FLOAT
'*)+=]E#<*1�67=7<3�'*50,�.0/	'*X#,�GI[¬/�)-,�<�,�.0/�)+/�&(,:F4,�/	&J1�3>/�&(,:<�1�=73T,�5MA()-,�)

/�1;&J=72(3�<*,;F41�X#=767<*,:67<�1�.0D")�G

ì�1�5�F4=7/-ú

FLOAT=ANY|NONE

ANY
oM2(=767<*,�)8F41�X#=767<*,;67<*1�.0DNP�<�1�=7/�'*2(ELdQ3T,�PQ=7AJ<�/�e\G

NONE
H;'*)-=767<*,�)+F41�X#=767<*,:67<*1�.�DNP�<*1�=7/�'�2(EL=72J3>,�2J=767<*,�)
=7A(/�1�FB=C/	'*.M3�AJ?�<�'*.0=7/�'�1�241�P(F41�X#=767<*,;67<*1�.0D)#G

üý&(,�24P�<�1�=7/�'*2(EL'�)8,�2(=767<*,�3�@7/�&(,:<*1�=73�,�5Mg�P�<�1�=7/�)-hW,�=C.�&4F41�X#=767<*,:67<�1�.0D
A(?S/�&(,:/	50,�,:)-/	50A(.0/�A(50,:/	1:/�&(,;<*1�9:,�)-/W)-,�E#F4,�2(/Wd�/�&(,;1�2J,;P�=750/�&(,�)-/
P�501�Fc/�&(,;501�1�/W)-,�E#F4,�2(/�e(/�&(=7/W'*)+=]?�50,�3�,�.0,�)-)-1�5M.01�F4FB1�24/�1;=7<*<
)-,�E#F4,�2(/�)+'*249;&J'�.0&4/�&(,:FB1�X#=C67<�,:67<*1�.0DV'*)850,�PQ,�50,�2(.0,�3ZGI%W&J,;67<*1�.0DN'�)
/�&(A()850,�)-'�3�,�2J/W'*24FB,�F41�50KL9;&(,�24=72JKR)-,�E#F4,�2(/�50,�PQ,�50,�2(.0,�)8'�/-GI[\P(/�&(,
F41�X#=767<*,;6C<�1�.0DN'�)8=b.01�F4F41�2467<�1�.0D@7=C<�<F41�3�AJ<�,�)8/	&J=7/W50,�PQ,�50,�2(.0,:'�/
=7.0.0,�)-)+/�&(,:)-=7F4,;F4,�F41�50KR)-?�=7.0,�GIìW<*1�=7/�'�2JER'*)+/�&(,:PQ=C)-/	,�5^1�P(/�&(,;/�9:1
F4,�/�&(1�3�)+P�1�5M<*1�=73�'*2(E#@7=72(3S'�/�K#'�,�<*3�)+/�&(,:)-FB=C<�<*,�)-/W1�X#,�50=7<*<?�501�E#50=7FÞG

üý&(,�24=7A(/�1�F4=7/�'*.M3�A(?�<*'*.0=7/�'�1�24'*)+,�2(=C67<�,�3�@C/	&J,;<*1�=73�,�5^=7)-)-'�E#2()8=
.01�?�KL1�P(,�=7.0&4FB1�X#=C67<�,:67<*1�.0DV/�1:,�=7.0&B)-,�E#F4,�2(/�/	&J=7/W50,�P�,�5�,�2J.�,�)8'*/	@
A(2J<�,�)-)8=].�1�?TKR1�PJ/	&J,;67<*1�.0DN&(=7)867,�,�24=7)-)-'�E#2J,�3>/�1:=]?�50,�3�,�.0,�)-)-1�5
)-,�E#F4,�2(/W1�P(/�&(=C/W67<*1�.�D�GO%W&J,;67<*1�.0DV'*)+3TA(?�<*'�.0=7/�,�3S=7A(/�1�F4=7/	'*.0=7<*<�KL'*2
/�&(,:/	=C5�E`,�/W)-,�E#F4,�2(/W=7)8'�P(=

MODULES
1�5

COMMONS
3�'*50,�.0/	'*X#,;&(=C3

?�1�)-'*/�'�1�2J,�3>'*/W/�&(,�50,�GIðM,�P�,�50,�2(.0,�)+/�1:=]67<�1�.0DN=7.0.0,�)-)+AJ2('�fCA(,;.01�?�'*,�)+1�P
/�&(,:67<*1�.�DNA(2J<�,�)-)8'�/�&(=7)867,�,�24=7)-)-'�E`2(,�3>/�1:=].01�FBF41�24?�50,�3�,�.0,�)-)-1�5M1�P
/�&(,:FB1�3�AJ<�,�)850,�PQ,�50,�2(.0'*2(ER'*/-G ß A(/�1�FB=C/	'*.M3�AJ?�<�'*.0=7/�'*1�2B/�=7D,�)8<�1�2JE#,�5
/�1;<*1�=73S/�&(=724PQ<*1�=7/�'�2JE#@7=72(3S'�/�E#,�2(,�50=7/�,�)+=]<�=C5�E#,�5^1�X#,�50=7<�<"?�501�E#5�=CFB@
67AJ/W'�/WF4=7KLE#,�2(,�50=7/�,;=]?�501�E#50=7Fc/�&(=7/W50,�f7AJ'�50,�)+<*,�)-)+F4,�F41�50KR/�1
,�Y#,�.0A(/�,�GI[\/W=7<*)-1;=7<*<*1�9;)8=7.0.0,�)�)8/�1;=]A(2('*f7A(,:.01�?�KL1�P(=7A(/�1�F4=7/�'�.0=7<*<*K
3�A(?T<�'*.0=7/�,�3>.01�FBF41�2467<�1�.0D)#G

FLOAT
 ���¤����#�\�	þC�

���¨ä��Q�

ÿ:�	�T�W�\� ¡ ç
���¨ä��¨§

� �l�\�����W�\���R W�#���	���#���¬��� ¡
���¨ä��¨ä
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ô�������	��
�������	�����������������
������ � "!#�$�

%�&(,:PQ1�<*<*1�9;'*2(EL,�Y#=7F4?�<�,�)8)-&(1�9á/�&(,:=7)-)-'*E#2(F4,�2(/W1�P(F41�X#=76C<�,:67<*1�.0D)
6CKRP�<�1�=C/	'*2(EL=72(3S=7A(/�1�F4=7/�'�.^3�A(?�<*'*.�=C/	'*1�2lGIqM1�2()-'*3�,�5^/	&J,;P�1�<�<*1�9:'�2(E
?T=750/	'*=7<ìW1�50/�50=72B?�501�E#50=7Fc=72J3>=7)-)-1�.0'�=C/	,�3S<�1�=73T,�5M3�'�50,�.0/�'�X#,�)#ú

PROGRAM EXAMPLE 
CALL SUB1 
CALL SUB2 
CALL ASUB 
END 

SUBROUTINE SUB1 
COMMON /ACOM/ J(200) 
CALL BSUB 
CALL ASUB 
END 

SUBROUTINE SUB2 
CALL BSUB 
CALL SUB2A 
CALL SUB2B 
END 

SUBROUTINE SUB2A 
COMMON /BCOM/ I(100) 
END 

SUBROUTINE SUB2B 
COMMON /ACOM/ J(200) 
COMMON /BCOM/ I(100) 
END

ò��Z�W�����	�
���¨ä��¨è
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ô�� �����	��
�������	��������������� �0
������ � "!��$�

ß <�1�2(EL9:'�/�&4/	&J'�)8?�501�E#50=7Fc=750,:/	&J,;P�1�<�<*1�9:'�2(EL)-,�E#F4,�2(/�=7/�'�1�2
3�'*50,�.0/	'*X#,�)#ú

TREE 
A(B,C) 
C(D,E) 
ENDTREE 
SEGMENT=A 
  MODULES=EXAMPLE 
ENDSEG 
SEGMENT=B 
  MODULES=SUB1 
ENDSEG 
SEGMENT=C 
  MODULES=SUB2 
ENDSEG 
SEGMENT=D 
  MODULES=SUB2A 
ENDSEG 
SEGMENT=E 
  MODULES=SUB2B 
ENDSEG

ì�'�E#A(50,S÷��])-&(1�9;)8/�&(,;)-,�E#F4,�2(/�=7/�'*1�24)-/	50A(.0/�A(50,:67,�PQ1�50,:F41�X#=767<*,
67<*1�.0DN=7)-)-'�E#2JFB,�2J/�G

A

B C

D E

EXAMPLE

SUB1 SUB2

SUB2A SUB2B

ì�'�E#A(50,S÷��õG m ,�E#F4,�2(/�=7/�'�1�24)-/	50AJ.�/�A(50,:67,�PQ1�50,:FB1�X#=C67<�,:67<*1�.�D
=C)-)�'*E#2(F4,�2(/
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[\PJPQ<*1�=7/�'�2JER'*)+,�2J=767<*,�3�@7/�&(,;<*1�=73�,�5^F4=7D,�)8/	&J,;P�1�<�<*1�9:'�2(ELF41�X#=767<*,
6C<�1�.0DN=7)-)-'*E#2(F4,�2(/�)#ú

• ASUB
'*)8=7)-)-'�E#2(,�3S/�1:)�,�E`FB,�2J/ ß 67,�.0=7A()-,:'�/�'*)+50,�PQ,�50,�2J.�,�3S'*2

EXAMPLE
G

• BSUB
'*)+=7)-)-'*E#2(,�3S/	1:)-,�E#F4,�2(/ ß /�1;F41�X#,;'*/W/�1;=].01�F4FB1�2

?�50,�3�,�.0,�)-)-1�5M1�P()-,�E#F4,�2(/�)8Uí=72(3SqM@7,�2(=C67<�'*2(EL671�/�&
SUB1

=72(3
SUB2

/�1:50,�PQ,�50,�2(.0,
BSUB

G

• ACOM
'*)+=7)-)-'*E#2(,�3S/	1:)-,�E#F4,�2(/ ß /�1;=7.0.01�F4FB1�3T=7/	,:50,�PQ,�50,�2(.0,�)8/	1:'�/

PQ501�F
SUB1

'*24)�,�E`FB,�2J/WUí=72(3
SUB2B

'*24)-,�E#F4,�2(/Wo�G

• BCOM
'*)+=7)-)-'*E#2(,�3S/	1:)-,�E#F4,�2(/Wqí/�1;=7.0.01�F4FB1�3T=7/	,:50,�PQ,�50,�2(.0,�)8/	1:'�/

PQ501�F
SUB2A

'*2B)-,�E#F4,�2(/�Há=72(3
SUB2B

'*24)-,�E#F4,�2(/Wo�G

[\P(=7AJ/	1�F4=7/�'*.M3�AJ?�<�'*.0=7/�'�1�24'*)+,�2(=76C<�,�3�@C/	&J,;<*1�=73�,�5MF4=7D,�)8/�&(,
P�1�<*<�1�9:'*2(ERF41�X#=76C<�,:67<*1�.�DN=7)-)-'*E#2(F4,�2(/�)#ú

• ASUB
'*)8=7)-)-'�E#2(,�3S/�1:)�,�E`FB,�2J/ ß 67,�.0=7A()-,:'�/�'*)+50,�PQ,�50,�2J.�,�3S'*2

EXAMPLE
GI[¬/�'�)82(1�/W3TA(?�<*'�.0=7/�,�3S'�24)-,�E#F4,�2(/WU^@767,�.0=7A()-,

ASUB
'*)

?�50,�)-,�2(/W'*2B?�50,�3�,�.0,�)-)-1�5M)-,�E#F4,�2(/ ß G

• BSUB
'*)+3�AJ?�<�'*.0=7/�,�3S'�24)-,�E#F4,�2(/�)+Uí=72(3Sq�G

• ACOM
'*)+3�AJ?�<�'*.0=7/�,�3S'�24)-,�E#F4,�2(/�)+Uí=72(3So�G

• BCOM
'*)+3TA(?�<*'�.0=7/�,�3S'�24)-,�E#F4,�2(/�)+Há=72J3>o�G

%�&('*)+)-A(67)-,�.0/�'�1�243�,�)-.050'�6C,�)+)-1�F4,;50,�)-/�5�'*.0/�'�1�2J)+/�&(=7/W=7?T?�<�KL/�1
.01�F4F41�2B67<*1�.0D)+'*24)�,�E`FB,�2J/	,�3S?�501�E#50=7F4)#G

H:=7/�=]<�1�=73T)+P�501�FcF41�3�A(<*,�)+'*24)-,�E#FB,�2J/	)81�/�&(,�5M/�&(=724/�&(,:)-,�E#F4,�2(/W'*2
9:&('*.0&B/�&(,:.01�F4FB1�2467<*1�.0DV50,�)-'*3�,�)+=C5�,:2(1�/W?T5�1�.0,�)-)-,�3ZGI%W&(,:<*1�=73�,�5
'*)-)-A(,�)89;=7502('*2(ELF4,�)-)-=7E#,�)+P�1�5^3�=7/�=b<*1�=73�)8P�5�1�Fà1�/�&(,�5M)-,�E#F4,�2(/�)8=72(3
)-D"'�?�)8/	&J,;3�=7/�=õG

%�&(,;3TK#2(=7F4'�.^.01�FBF41�2(@76C<�=72JDV.01�F4F41�2(@7=72(3S/�=7)-DV.01�F4F41�2467<�1�.0D)
.0=72J2(1�/W67,:3�=7/�=b<*1�=73�,�3ZG
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%�&(,;<*1�=73�,�5^=7<�9:=7K#)8<�1�=C3�)+F41�3�A(<*,�)+'*2
BIN

PQ'*<*,�)+/�&(=7/W=C5�,:67<*1�.0DV3�=C/	=
501�A(/�'*2(,�)#GI[¬PJ67<�1�.0DN3�=7/�=]'*2

LIB
501�A(/�'*2(,�)+'*)8/	1:67,:<�1�=73�,�3T@7'�/�FBAJ)-/W67,

50,�P�,�5�,�2J.�,�3S67KL=]?�50,�X#'�1�AJ)-<�KL<�1�=C3�,�3>?T5�1�E#50=7FàdQAJ)-'�2(EL=72
EXTERNAL)-/�=7/�,�F4,�2(/W'*2Bì�1�50/	50=72Je(1�5M67KL/	&J,;<*1�=73�,�5�n )

MODULES
3T'�50,�.0/�'�X#,�G

[\P(K#1�A4&(=CX#,;=])-A(67501�A(/�'*2(,:dQ2J1�/W67<*1�.0DN3�=7/�=7e(/�&(=7/�'�)82(,�X#,�5^.0=7<�<*,�3S67A(/
.01�2(/�=7'*2()83�=7/�=]<�1�=73�)-@CK#1�A4.�=C24A()-,;/�&(,

MODULES
=72(3

FORCE3�'*50,�.0/	'*X#,�)+/�1:,�2()-A(50,;/�&(=7/W'*/W'*)+<*1�=73�,�3ZG

H:=7/�=b'*24=].01�FBF41�2467<*1�.0DV.0=72467,:50,�PQ,�50,�2J.�,�3S67KL=72(KLF41�3�A(<*,;'*2
,�'*/�&(,�5M/�&(,;)-=CFB,:1�5M=]?�50,�3�,�.0,�)�)-1�5^)-,�E#FB,�2J/�G

�������������� ð^,�P�,�5�,�2J.�'*2(EL=].01�F4FB1�2467<*1�.0DN/	&J=7/W'*)+'*24=])-A(.0.�,�)-)-1�5
)-,�E#F4,�2(/W'*)+2J1�/W50,�.01�FBF4,�2(3T,�3�@767,�.0=7A()-,;'*/W'*)+2J1�/WE#A(=750=72J/	,�,�3
/�&(=7/�/	&J,;)-A(.0.0,�)-)-1�5M)-,�E#F4,�2(/W'*)+F4,�F41�5�KL50,�)-'�3T,�2(/W=7/W/�&(,:/�'�F4,;1�P
/�&(,:50,�PQ,�50,�2(.0,�GI%W&J'�)8.0=724.�=CA()-,;AJ2(?�50,�3�'*.�/�=767<*,:=72(3S'*2(.01�5�50,�.0/
?�501�E#50=7Fc50,�)-A(<*/	)#G
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%'&�(#)*&�+-,�&�.0/21�3�(#1546)*784615&:9546;<;�&�.>=<+-,�3:&�?#&�95@-,�=<3�+A=<+*,�B-&:7C46)*&
)*46+D+-&�1E46784615&:+-3�+-7C&�(#)*&�+-,�&�.>/�153�(#1546)*7#FHGI.�.�=�,�=<3�+-46;953�+-,�153�;
7C,�46,�&�)*&�+-,J/�461546)*&�,�&�157K9546+AL6&:/21�3�M#=<.�&�.NF

OP+*&�?#&�95@-,�=�3�+-QR,	BD&:3�/�&�1546,�=<+-(S7CT#7C,�&�)U,�1546+-7CV�&�157K953�+-,�153�;,�3:,�B-&
$SEGRES

153�@-,�=<+-&�F
$SEGRES

=<7K407CT#7C,	&�)W153�@-,�=�+-&P,�B-46,J15&�7C=<.�&�7K=<+
,�B-&P;<3�46.�&�1E46+-.>=<7K;<3�46.�&�.>X:=<,�BA,�B-&P3�LZY�&�95,J)*3�.�@D;�&�F\[],�15&�46.�7
7C&�(#)*&�+-,�78=�+-,�3P)A&�)*3�15TSV�3�1E&�?#&�95@-,�=<3�+*46+-.^XP15=�,�&�787C&�(#)A&�+D,	78,�3
)*467C787C,	3�1546(#&P,�3:7C46M#&P9�@D151�&�+D,J7C&�(#)*&�+-,J7C,�46,�&�7#F

$SEGRES
469595&�/�,�7K953�+-,�153�;V�153�)U,�B-&:3�/�&�1546,�=<+-(S7CT#7C,�&�)UXPB-&�+

&�?#&�95@D,	=<3�+*L6&�(#=<+-7CQ646+-.>=<,J=<7K15&�7C/�3�+-7C=<L6;<&:V�3�1E7C3�)*&:=<+-=<,�=�4R;�=<_�46,�=�3�+
V�@-+-95,�=<3�+-7#F

$SEGRES
V�=�157C,�.�&�,	&�15)*=<+-&�7KXPB-&�,�B-&�1E,�B-&P&�?#&�95@-,�46L6;<&

LR=�+-4R1�T`953�.�&:9546+*L6&P15&�46.>Va153�)U,�B-&P&�?#&�95@-,�46L6;<&:V�=�;<&P&�M#&�1�T`,�=�)*&P4
7C&�(#)*&�+-,�+-&�&�.�78,	3PL6&P;�3�46.�&�.bFc[ZV-T#3�@*7C/�&�95=<Va=<&�.

SAVE=ON
Q646;<;

7C&�(#)*&�+-,�784615&:953�/�=<&�.>,	3P407C9�1546,�95B*Va=<;<&:=<+*X:BD=�95B*46;<;15&�46.�=<+-(S4R+-.
7C4RM#=�+-(`4615&P.�3�+-&�FedJ3�@*9546+*953�+-,�153�;,�B-&:7C951546,�95B*Va=<;<&:;<3�9546,�=�3�+*L6T
@D7C=�+-(`,�B-&

TMPDIR
&�+-Mf=�153�+-)*&�+-,�M#4615=�46LR;�&�F\gE3�+D,	153�;,�1546+-7CV�&�157K,�3

,�B-&P)*46=�+*&�+-,�15TS/23�=�+-,�=�+*T#3�@-1E/21�3�(#1546)W46Va,�&�1h,	BD&:953�/�TS3�/2&�1�4R,	=<3�+*,	3
,�B-&P7C951546,�9�B*V�=<;�&�F

$SEGCALL
=<+-,�&�159�&�/�,�787C@-L6153�@-,�=�+D&:9546;<;�78,�B-46,J)*=<(#B-,J15&�i6@D=�15&P,	BD&

;<3�46.�=<+-(`3�V-9�4R;�;<&�.^7C&�(#)*&�+-,�7K=<+-,�3:)*&�)*3�15TjF
$SEGCALL

46;<7C3P7C46M#&�7
)*&�)*3�15T#k�1�&�7C=<.�&�+-,J7C&�(#)*&�+-,�7K=<V

SAVE=ON
V�3�1E,�B-3�7C&P7C&�(#)A&�+D,	7#lj,	BD=�7

&�+D7C@-15&�7K,�B-46,�,	BD&�TS4615&P+-3�,J3�M#&�15XP15=�,�,�&�+HF
GI,J&�?#&�95@-,�=<3�+A,�=�)*&�Q6953�)*)*3�+AL6;<3�95m

/$SEGRES/
953�+-M#&�T#7

=<+-V�3�15)*46,	=<3�+*953�;�;<&�95,�&�.^L6T`,�B-&:;<3�46.�&�1E.�@D15=�+-(`,�B-&:;<3�46.>/�153�9�&�7C78,	3
$SEGRES

Fcn�B-&P=�+-V�3�15)*46,�=�3�+*,�B-46,�=�78/�467C7C&�.>=�+-95;<@-.�&�787C&�(#)*&�+-,J7C=<_�&�7
4R+-.^4R.�.�15&�7C7C&�7�QR46+-.>46.�.�15&�7C7C&�7K3�V-=<+-,�&�1595&�/�,�&�.^9546;<;�78L6&�,�X:&�&�+
7C&�(#)*&�+-,�7#F

$SEGRESoqpar
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[Z+*407C&�(#)A&�+D,	&�.>;<3�46.�Q6,�B-&�15&P4615&:V�=�M#&P,�T#/�&�7K3�VD9�4R;�;<7K,�3P7C@-L6153�@-,�=<+-&�7#F
n"4RL6;�&P£0.�&�7C951�=<L6&�78,�B-&:3�M#&�15B-&�4R.^+D&�&�.�&�.^V�3�1E&�4R9�B*,�T#/�&P3�V
7C@-L6153�@-,�=<+-&P9546;<;	F

n-46L6;<&:£¤F\%'@-L6153�@-,�=�+D&:9546;<;3�M#&�15B-&�4R.

%¤&�(#)*&�+-,J953�+-,�46=<+-=<+-(
9546;�;<&�.^153�@-,�=<+-& G¥95,�=<3�+A,�46m&�+*L6T

$SEGRES

%¤46)*&:7C&�(#)*&�+-,�467K9546;<;�=<+-(
153�@-,�=�+-&

nJB-&P9546;�;=<7K+D3�,J=�+D,	&�1595&�/�,�&�.NF

¦ 15&�.�&�95&�7C7C3�1E7C&�(#)*&�+-,J3�V-9546;<;�=<+-(
153�@-,�=�+-&

nJB-&P9546;�;=<7K+D3�,J=�+D,	&�1595&�/�,�&�.NF

%¤@-9595&�7C7C3�1E7C&�(#)*&�+-,J=<+A)*&�)*3�15T G¥V�,�&�1E.�&�,�&�1�)*=<+-=<+-(S,�B-46,
,�B-&:7C&�(#)*&�+-,J=<7K15&�7C=<.�&�+-,�Q
953�+-,�1�3�;",	1546+D7CVa&�1578,	3P,�B-&
9546;�;<&�.>1�3�@D,	=<+-&�F

%¤@-9595&�7C7C3�1E7C&�(#)*&�+-,�+-3�,J=<+
)A&�)*3�15T

O:+D&:3�1h)*3�1�&P7C@-9595&�7C7C3�1
7C&�(#)*&�+-,�7K4615&:15&�46.>=<+-,�3
)*&�)A3�15T-l�,�B-&�+*953�+-,�153�;=�7
,�1�4R+-7CVa&�1515&�.>,	3P,	BD&:9546;<;�&�.
153�@-,�=�+D&�F

%¤@-9595&�7C7C3�1E7C&�(#)*&�+-,�+-3�,J=<+
)A&�)*3�15TS4R+-.

SAVE=ON

O:+D&:3�1E)*3�15&
95@-1515&�+-,�;�T#k�15&�7C=�.�&�+D,
7C&�(#)*&�+-,�7K4615&:XP15=�,�,�&�+*,	3P4
7C951�4R,	95B*V�=�;<&:7C3P,�B-46,J,�B-&�T
4615&:+D3�,J3�M#&�15X:15=<,�,�&�+AXPB-&�+
,�B-&:9546;<;<&�.^7C&�(#)*&�+-,J=<7K15&�46.
=�+D,	3:)*&�)*3�15TjFeG¥V�,�&�1E,�B-&
+-&�&�.�&�.>7C&�(#)A&�+D,	784615&:15&�46.
=�+D,	3:)*&�)*3�15T§Q6953�+-,�153�;
,�1�4R+-7CVa&�1578,	3P,�B-&:9546;<;<&�.
153�@-,�=�+D&�F
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%�&('*),+�-/.�'�021�354�4�+�076�186�&('*9�+�),)�+�:<;�=5>?6�:*+<6�@#4�'�18+�9(.�@#=(-BAC;,DEAF'�AF+�07@
AF-/=5-/>#'�AF'�=(6HG
•
%I&('

HEAPJ STACKJ -/=(. TSTACK .�;,07'�D76�;�K#'�1L)�'�6I@#+�3F3(1H'<.�@#=(-/AF;,DAC'�AF+�07@MAC-B=(-/>#'�.ON/@?6�&('<1H@#1H6�'�AP&('�-/4O07+�3(6�;�=5'�1�QR%I&5'
ADDBSS.�;�07'�D76�;,K#'*),'�6�18@#+�3F'�S#4�-/=(.O6�&('*;,=(;,6	;,-/)1H;,T�'*+�9(@#+�350E4�07+�>#07-/AP-/=(.

07'�1�'�07K#'<1H4�-/D7'*9�+�0E),-/6�'�0EAF'�AF+�0�@M'�S#4�-/=(1H;,+�=UQ
•
%I&('

DYNAMIC
.�;�07'�D76�;,K#'*),'�6	1L@#+�3C1H4�'�D7;,9�@?-VD�+�AFAF+�=FN/)�+�D7WX6�&(-/6

D7-/=CN/'<'�S#4�-/=(.Y'�.Z+�0ED7+�=(6�07-/D76�'�.Z-B6I@#+�3(0E.�;,1HD707'�6	;,+�=UQ
[�+�3FD�-B=F3(1H'*'�;,6�&('�02+�=('<+�0EN/+�6�&F+�9(6�&('�1H'<1HD7&('�AF'�1L;�=F-V1H;,=(>#),'
4Y0�+�>#07-/A\Q
] )�).Y;�07'�D76�;�K#'�1L;�=F6�&(;,181H'�D76	;,+�=F-/07'*>#),+�N/-/).�;,07'�D76	;,K#'�1#Q

%�&('
HEAPJ STACKJ -/=(. TSTACK .�;,07'�D�6�;,K#'�18),'�6I@#+�3FD7+�=(6�0�+�)6�&('<1H;�T�'-B=(.Z),+�D7-/6�;,+�=C+�9(6�&('<1H@#1H6�'�AC^�AF-/=(-/>#'�.O&('�-/4O-/=(.O1H6�-/D7WIQR_`'�AC+�07@

1H4�-BD�'<D7-/=FN/'<-/D7a/3(;,07'�.Z9�07+�AP6�&('<&('�-/4ON/@M3(1H'<+�9(6�&('<1�@b1�6�'�Ac&('�-/4
07+�3(6�;,=('�1#QRd?=(.Y'�0E6�&('*dMeMfhgEi<jk+�4�'�07-/6�;,=(>M1H@#1H6	'�A J 6�&('<&('�-/4O;�1-B)�:<-/@#1L4�07'�1�'�=56I-/=(.O07'�1H;,.�'�18-/9�6�'�0E6�&('<),+�=(>#'�1H6I1H'�>#AF'�=(6�N/07-/=(D7&F+�9
@#+�350E4�07+�>#07-/A\QRlm'�-/4O1H4�-/D7'<;�1L-/K#-/;,)�-BN/)�'<6�+*-/),)1H'�>#AF'�=(6�18+�95@#+�3(0
4Y0�+�>#07-/A\Q

%�&('
HEAP

.�;,07'�D76	;,K#'*-B)�),+�D7-/6�'�18AF'�AF+�0�@M6�&(-/6I6�&('<&('�-/4ZAF-/=5-/>#'�0ED7-/=
AF-/=5-/>#'*.�@#=(-/AF;,D7-/)�),@�Q ] )�)AF'�AF+�07@?07'�a/35'�1H6	1L-/07'*1H-/6�;,1H9n;,'�.O:*;,6�&
1H4�-BD�'<9�07+�AP-VD�+�AFAF+�=F&('�-/4oQR%I&('

HEAP
.Y;�07'�D76�;�K#'<-/),)�+�:<186�&('

AF'�AF+�07@?351H'*:<;�6�&(;,=F-Up7+�NV6	+<;,=(D707'�-/1H'�Q
%�&('*&5'�-/4Z;,18),+�D7-/6�'�.Z;,=FAF'�AC+�07@M9n+�),),+�:*;,=(>M6	&5'*1H'�>#AF'�=(6I6�07'�'
NB0�-B=(D7&C6�&(-/6�+�D7D�354�;�'�1L6�&('*),-/07>#'�1H6I-BAC+�35=(6I+�9(AF'�AF+�07@qQ

HEAP
&(-/1

6�&('<1H-/AF'*'�9�9�'�D�6�+�=CNB+�6	&F1H'�>#AF'�=(6�'�.O-/=(.O=(+�=(1H'�>#AF'�=(6�'�.Z4Y0�+�>#07-/AF1#Q

rts*uXs<v*wxuXvyv*z�{*|ms*z
}X~ s*��� ~ ��{*�I�
���n�

HEAP ���	�����#�����/����n���n�
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��� �����	��
�������	��������������� �7
������ � "!��$�

¼�+�0�AF-/6HG

HEAP=[½n¾(½�¿ ][ÀY½n¾5Á ]

½�¾(½n¿ f�=5;�6�;,-/)=(3(AFN/'�02+�9(.�'�D7;�AF-/):<+�07.�18-BK#-/;�),-/N/),'<6	+<6�&('
&('�-/4OAC-B=(-/>#'�0�Â�6�&('<.�'�9n-B3()�6�;�1L1H4�'�D7;�9�;,DE6�+<'�-/D7&
1�@b1�6�'�A\Q

½�¾(Á f�=5D�07'�AF'�=(6I1H;,T�' J ;,=C.Y'�D�;,AF-/):<+�07.�1 J +�9(-V0�'�aB3('�1H6I6�+6	&5'*+�4�'�07-/6�;�=5>?1H@#1H6�'�AP9�+�0E-/.�.�;,6�;�+�=(-B)AC'�AF+�07@?;,9(6�&('
&('�-/4O+�K#'�079n),+�:<1#Q
] K#-/)�35'*+�9(ÃV;,=(.�;,D7-/6�'�186�&(-/6�&('�-/4O1H;�T�'<;,189�;�Sb'�.oQÄfh9
@#+�3C1H4�'�D7;,9�@?6�&('

DYNAMIC
.Y;�07'�D76�;�K#' J 6�&('*),+�-/.�'�0;�>#=(+�07'�1L-/=F;,=(D70�'�AF'�=(6�1H;�T�'<+�6�&('�0E6�&(-B=CÃ�QR%I&('

.�'�9n-/35)�6�;�1L1H4�'�D7;�9�;�D26�+*'�-/D7&F1H@#1H6	'�A\Q
g2+�ACAF-/=5.�^n),;,=('*'�aB3(;�K#-B)�'�=56�G

–H
+�4�6�;�+�=

%�&('
STACK

.�;�07'�D76�;�K#'<-/),)�+�D7-/6�'*4Y-/076I+�9(&('�-/4OAC'�AF+�07@?6�+<-m1H6�-/D7WÅ9�+�0
3(1H'<N/@M07'�^n'�=56	07-/=56I4�07+�>#07-/AF1#QRÆÇ&('�=F@#+�3F3(1H'

STACKJ 6	&5' HEAP.�;,07'�D76	;,K#'<;�1L=(+�6I=5'�'�.�'�.O3(=(),'�1H18@#+�3F:<-/=(6I6�+<D7&(-/=(>#'<6�&('*.�'�9�-/3(),6
&('�-B4OK#-/),3('�1#Q
%�&('

STACK
.�;�07'�D76�;,K#'*;,18;,=(6�'�=(.�'�.O9�+�0E3(1H'<N/@?;,=(.�;,K#;,.�3(-/)351�'�071L6�+*1H'�6

6�&('<1H6	-BD�WX1H;,T�'*9�+�0E6�&('�;,0E4�07+�>#07-/AF1#QÄ%�&('*9�+�),)�+�:<;,=(>?4Y-/07-/>#07-/4�&(1
+�3(6�),;�=5'*6�&('<1�6�'�4�1L6�&('*),+�-/.�'�0E6�-/W"'�18;,=C.�'�6�'�07AF;,=(;�=5>?-V4�07+�>#07-/AFÈ 1
1H6�-/D7WÅ1H;,T�'�G
É QZf�95-

STACK
.�;,07'�D76	;,K#'<&(-/1LN/'�'�=C351H'�. J 6�&('*;,=(;,6�;�-B)K#-/),3('*1H4�'�D7;,9�;�'�.:*;,6�&C6�&('

STACK
.�;,07'�D76	;,K#'*N/'�D7+�AF'�186�&('*4Y0�+�>#07-/AFÈ 18;,=(;,6	;,-/)1H6�-/D7W

1H;�T�'�Q
Ê QZf�95=(+

STACK
.�;,07'�D76�;�K#'<;�1L4�07'�1H'�=(6 J 6	&5'*),+�-/.�'�0E-/=5-/)�@#T�'�1L6�&('AC+�.Y3()�'<D7-/),)�;,=(>M1�6�073(D76�3(07'*+�9(6�&('<4�07+�>#07-/A\QÄfh6I'�1H6�;�AF-/6�'�18:<&(-/6

6	&5'*1H6�-/D7WX0�'�aB3(;,0�'�AF'�=(6�1L+�9(6�&('*4�07+�>#07-/Ac:*;,)�)"N/'�QÄË23(=(^�6�;�AF'
D7&(-/07-/D76�'�0�;,1H6�;�D71L+�9(6�&('*4Y0�+�>b0�-BA J 1H35D�&F-/1L07'�>#07'�1H1�;,+�=F+�0;�=5.�;�07'�D76�)�@M;,=(K#+�W'�.O4�07+�D�'�.Y3(07'�1 J D�-B=CD7-/3(1H'<6�&('*'�1H6�;,AC-/6�'<6	+<N/';�=5-/D7D�350�-B6	'�QR%I&('<)�+�-B.�'�0EAF-/@?35=(.�'�07'�1H6�;�AF-/6�'*6�&('<1H6�-/D7W
07'�a/3(;,0�'�AF'�=(6�1L=('�'�.�'�.O9n+�02'�S#'�D�356	;,+�=UQR%I&('<),+�-/.�'�0E07-/07'�),@
+�K#'�07'�1H6	;,AF-/6�'�184�07+�>#07-/AÌ1H6�-/D7WÅ07'�a/35;�07'�AF'�=(6�1#Q

STACK ���	�����#�����/��Í���n���ÏÎ
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Ð QVfh9(-
DEFSTACK

.�;�07'�D76�;�Kb' J 1H'�'<4�-/>#' É�ÉqÑ J &(-B1LN/'�'�=F'�=(D7+�3(=(6�'�07'�. J6�&('*),+�-/.�'�0E:<;,)�)D7+�AF4�-/07'*6�&('<'�1H6	;,AF-/6�'�.Z1H;,T�'*:<;�6�&F6	&5'*;,=(;,6	;,-/)
K#-/),3('<1H4�'�D7;�9�;�'�.O:<;�6�&F6�&('

DEFSTACK
.�;,07'�D�6�;,K#'�QÄ%�&('*),-/07>#'�0E+�9

6�&('<6	:<+<K#-/)�35'�18:<;�),)N/'<3(1H'�.O-/1L6	&5'*;,=(;,6	;,-/)1H6�-/D7WX1H;,Tx'<+�9(6�&('
4�07+�>#07-/A\Q

Ò QVfh9(=(+
DEFSTACK

.�;,0�'�D76�;,K#'*;,184�07'�1H'�=(6 J 6�&('<)�+�-B.�'�0E:<;�),)3(1H'<6	&5''�1H6�;�AF-/6�'�.OK#-/)�35'*-/1L6	&5'*;,=(;,6	;,-/)1H6�-/D7WX1�;,T�'�Q
¼�+�07AC-B6�G

STACK=[½n¾(½�¿ ][ÀY½n¾5Á ]

½�¾(½�¿ fh=(;�6�;,-/)1H;,T�' J ;,=C.�'�D7;,AF-/):<+�07.�1 J +�9(-V1H6	-BD�W�QÄfh9 ½�¾(½�¿ ;�1)�'�1H1L6�&(-/=F+�02'�a/3(-/)"6	+ É Ê Ñ :<+�07.�18+�02;,18-/NB1�'�=56 J -/=;�=51H6	-B)�),-/6�;�+�=5^n.�'�9�;,=('�.OK#-/),3('<;�1L3(1H'�.oQ
½�¾(Á jÓ;,T�' J ;�=F.�'�D7;�AF-/):<+�07.�1 J +�9(-/.�.�;,6�;�+�=5-/);�=5D�07'�AF'�=(6�186�+-V1H6	-BD�WX;,9(6�&('<1H6�-/D7WÅ+�K#'�079�),+�:*1#Q ] K#-/),3('<+�9(T�'�07+*Ô�Ã/Õ

;�AF4�),;,'�186�&(-/6I1H6�-/D7WX+�K#'�079n),+�:Ö;,184�07+�&(;,N/;,6	'�.§Q ] =
;�=51H6	-B)�),-/6�;�+�=5^n.�'�9�;,=('�.OK#-/),3('<.�'�9n;,=('�1L6�&('<.�'�9n-B3()�6
;�=5D70�'�AF'�=(6�K#-/),3('�Q

g2+�AFAC-B=(.�^�)�;,=('<'�a/3(;,K#-/),'�=(6HG
–S

+�4�6�;,+�=
%�&('<3(1H'<+�9(AF+�07'*6�&(-/=F+�=5'*+�956�&('

STACKJ HEAPJ -/=(. FREEHEAP.Y;�07'�D76�;�K#'�1LD7-/=F'�-/1H;,)�@M07'�1H3()�6�;,=C-/=F;,=(D7+�=(1H;,1H6�'�=(6I1H4�'�D7;,9n;,D7-/6�;�+�=×QÄfh9
6�&(;,1L+�D�D73(071 J 6�&('<AF-/S#;,AC35AP1H;�T�'<&('�-/4O;,183(1H'�.oQ

_`3(),6�;,6	-B1�W"'�.Z4�07+�>#07-/AF18+�9�6�'�=C&(-BK#'*AF+�07'*'�S#6�'�=(1H;,K#'*1H6�-/D7W
07'�a/35;�07'�AF'�=(6�186�&(-B=C35=(;�6�-/1HW'�.O4�07+�>#07-/AF1#QRjÓ),-/K#'*6�-/1HW1L+�9�6	'�=
07'�a/35;�07'<-m.Y;�9�9n'�07'�=56I-/AF+�3(=(6�+�9(1H6�-/D7WÅ1H4�-BD�'<6�&(-/=F6�&('<AC-/;,=F4�07+�>#07-/A
6�-/1HW�QÄ%�&('

TSTACK
.Y;�07'�D76�;�K#'<-/),)�+�:<18@#+�3F6�+*1H4�'�D7;,9n@M-m1H6�-/D7WX1H;�T�'<6	+

NB'*3(1H'�.O:<&('�=('�K#'�021H)�-BK#'*6�-/1HW1L-/07'<;�=5;�6�;,-/6�'�.oQRf�=F6�&('<-/N/1H'�=(D7'<+�9(-
TSTACK

.Y;�07'�D76�;�K#' J 6�&('<)�+�-B.�'�0E'�1H6�;�AF-/6�'�186�&('<-/AF+�3(=(6I+�9(1H6�-/D7WX1H4�-/D7'07'�a/35;�07'�.O9n+�026�&('*1H),-/K#'<6�-/1HW18NB@?3(1H;,=(>M6�&('*1H-/AF'<-/),>#+�0�;,6�&(AP6�&(-B6I;,1
351H'�.Z6�+*'�1H6�;�AF-/6�'*AF-/;,=F4�07+�>#0�-BAP1H6	-BD�WX1H;�T�'�Q

TSTACK �I�������#�h�	�B����n���ÏØ
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�������	��������������� �7
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¼�+�0�AF-/6HG

TSTACK=½�¾(½�¿ [Ù"½�¾(Á ]

½�¾(½n¿ f�=5;�6�;,-/)1H;�T�' J ;,=F.�'�D7;�AF-/):<+�07.�1 J +�9(6�&('<1H6	-BD�WX1H4�-/D7'-/1H1H;�>#=('�.O6�+<'�-/D7&F1�),-/K#'<6�-/1HWX:*&5'�=C6�&('<1H),-/K#'<6	-/1HW
N/'�>#;�=518'�S#'�D7356	;,+�=UQ

½�¾(Á jÓ;�T�' J ;,=F.�'�D7;�AF-/):<+�07.�1 J +�9(-/.�.�;,6	;,+�=(-/)";�=(D707'�AF'�=(6�186�+-m1H6�-/D7WX;,9(6�&('<1�6�-/D7WX+�K#'�079�)�+�:<1#Q ] K#-/),3('*+�95T�'�07+*Ô�Ã/Õ
;�AF4�),;�'�1L6�&(-/6I1H6�-/D7WÅ+�Kb'�0�9�),+�:Ö;�1L4�07+�&(;�NB;�6�'�.oQ ] =
;�=(1H6�-/),),-/6�;�+�=(^�.�'�9�;�=5'�.OK#-/)�35'*.�'�9�;,=('�1L6	&5'*.Y'�9n-/35)�6
;�=(D707'�AF'�=(6IK#-B)�3('�Q

%�&('
ADDBSS

.�;,07'�D76�;�K#'<6	'�),),186�&('*),+�-/.�'�026	+<'�S#4�-/=(.O6�&('*;,=(;,6�;�-/)1H;,T�'*+�9
@#+�3(024�07+�>#0�-BAÚQR%I&(;,184�07+�K#;,.�'�184�07'�-/),),+�D�-B6	'�.O1H4�-/D7'*9�+�0E),-/6�'�0
07'�a/3('�1H6�18+�956	&5'*4�07+�>#07-/AP6�+<'�S#4�-/=(.O;�6�1L&('�-/4O1H4�-/D7'�Q
¼�+�0�AF-/6HG

ADDBSS=Û�ÜYÝ�Þ#ß

Û�Ü�ÝhÞ#ß %I&('<=(3(AFN/'�02+�9 É Ã Ê Ò ^�:<+�0�.ON/),+�D7W1L+�9(1H4�-/D7'*6�+<-/.�.O6�+6	&5'*3(=(;,=(;,6�;�-B)�;,T�'�.Z.�-B6	-V-/07'�-V+�9(@#+�3(0E4�07+�>#07-/A\Q
g2+�ACAF-/=5.�^n),;,=('*'�aB3(;�K#-B)�'�=56�G

–b
+�4�6�;�+�=

%�&('
DYNAMIC

.�;,07'�D76	;,K#'*1H4Y'�D�;,9�;�'�1L6	&5'*D7+�AFAC+�=FN/),+�D7WÅ6�&(-B6ID7-/=
'�S#4�-B=(.Z+�02D7+�=(6�0�-BD�6�3(=(.�'�02@#+�3(0ED7+�=(6�07+�)�QU[I+�3FAF3(1H6ID7-/),)6�&('*1H@#1H6�'�A
07+�3(6�;,=('�186�+<'�S#4�-/=(.O@#+�3(0E4Y0�+�>b0�-BAP1H;�T�'<N/'�9�+�07'*07'�9n'�07'�=5D�;,=(>M6�&('
4�+�076�;,+�=(18+�9(6�&('*.Y@#=(-/AF;�D2D�+�AFAF+�=FN/)�+�D7WX=(+�6I;,=(;,6	;,-/),),@?-/),)�+�D7-/6�'�.O6�+
@#+�3(024�07+�>#07-/AÚQR%I&('<D7+�ACAF+�=FN/),+�D�WX+�D7D73(4�;,'�18AF'�AF+�0�@M9�+�)�),+�:*;,=(>
6�&('<)�-/07>#'�1H6�1H'�>#AC'�=56 J -B=(.Z-B)�)1H'�>#AF'�=(6�1L&(-/K#'<-/D7D�'�1H1L6�+*;,6I-/6�-/=(@6�;,AC'<.�3(07;,=(>?4Y0�+�>#07-/Ac'�S#'�D73(6�;�+�=UQR%I&('<D7+�=(6�'�=(6�18+�9(6�&('<.�@#=(-/AF;,D
D7+�AFAF+�=CN/),+�D7WÅAF-/@M=(+�6IN/'*.�'�D7),-/07'�.Z-B6I)�+�-/.O+�0ED7+�AF4�;,)�'*6�;,AF'*Ô�.�-/6�-
),+�-/.�'�.�ÕhQ

ADDBSS ���	�����#�����/����n���Ïà

DYNAMIC ���	�����#�����/����n���Ïá
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¼�+�07AC-B6�G

DYNAMIC=Á7ã�äFå/Ý�æ |//

Á7ã�äFå/Ý�æ ] ),),+�D�-B6	'�186�&('<1H4�'�D7;�9�;,'�.ZD7+�AFAF+�=CN/),+�D7WÅ6�+<6�&('*9�;�071H6
:*+�07.O9�+�)�),+�:<;�=(>M6�&('<)�+�=5>#'�1H6I1H'�>#AF'�=(6INB0�-B=(D7&UQRi*=(),@
+�=('<D�+�AFAF+�=FN/),+�D�WXD7-/=FN/'<1H4�'�D7;�9�;,'�.oQ

//
jÓ4�'�D7;,9n;,'�186�&('<N/),-/=(WXD7+�ACAF+�=FN/),+�D7WÅ-/1L.�@#=(-/AF;,D�Q

fh95=(+
HEAP

;,1807'�a/35;�07'�. J NB)�-/=5WÅD7+�AFAF+�=F;�1L-/)�:<-/@#1L.�@#=(-/AF;,DÔ�.�'�9�-/3(),6�Õ�Â�+�6�&('�07:<;�1H' J 6	&5'�0�'<;,18=(+<.�'�9�-/3(),6I.�@#=(-BAC;,DED7+�AFAF+�=FN/)�+�D7W�Q
fh9(@#+�3F'�S#4�-/=5.Z-VD7+�AFAC+�=FN/),+�D7WÅ6�&(-B6I;,18=(+�6I6�&('<.�@#=(-/AF;,DED7+�AFAF+�=
NB)�+�D7W J @#+�3FAF-/@?+�K#'�07:<07;�6�'*-V1H'�>#AF'�=(6I;,=CAF'�AF+�07@ J +�0 J :*&5'�=F6�&('),+�-/.�'�02N/07;�=5>#18;,=C6�&('<1H3(D7D7'�1H1�+�021H'�>#AF'�=(6 J 6	&5'*),+�-/.�'�0EAF-/@M+�K#'�07:*07;,6�'6�&('<D7+�ACAF+�=FN/),+�D7WIQÄdM1H'*6�&('<.�@#=(-/AF;,DED7+�AFAC+�=FN/),+�D7WÅ;,=(1H6�'�-/.oQ
ç2S#-/AF4�),'�G
g2¼I%è4�07+�>#07-/A

PROGRAM X 
COMMON /DYNCOM/ SPACE(1) é ê ¾F¿ìë5½ní�Þ#í7ß7î7ïní�ÞHð�ð§Ýn½�ß7ñFÁ7ã�ñ(ßóòÓ¿ôë(ßé Þ#í7ß7îEî7ß7õÓÞ#ß7í7¿ôíEöBö/ö/öVÜ�ñ(ñ(½�¿ô½nã�¾5Ü�Ýé ÷ ã�î7ñ(í2ã�øUäFß�äFã�îóù é  
DO 100 I=1,10000 
   SPACE(I)=0 ú(ë(½�í2Á7ã�ñ(ß§û#ß�î7ã�ß7í2ã�Þ#¿ýü�þqòìþ/þ/þ ÷ ã�î7ñ(íóòé åÓÞ#¿�ã�¾(Ýÿù ü ÷ ã�î7ñF½ní2Ü�Á7¿�Þ#Ü�Ý�ÝÏùé ðoî7ß7Ü�ÝnÝ�ã�Á7Ü�¿ôß7ñCå�ùO¿ôë(ßEÝ�ã�Ü�ñ(ß7î é
100 CONTINUE 

j�ç ����� ËÇ.Y;�07'�D76�;�K#'
DYNAMIC=DYNCOM ê ñ(ß7¾(¿ô½Ïøh½nß7í /DYNCOM/ Ü�í2¿ìë5ßEñ#ù�¾5Ü�äC½�Á

Á7ã�äCäFã�¾Få/Ý�ã�Á7æ é
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ld
³(¤�µ¶¤�®�¤�¨�·¸¤"¹*¬b¨�º�¬b»

!�� �����	��
�������	��������������� �7
������ � "!��$�

[I+�3FD7-/=F3(1H'<6�&('*&5'�-/4O-/=(.O.�@#=(-/AF;,DED7+�AFAF+�=C6�+�>#'�6�&('�02;�=F-
4�07+�>#07-/Ac;�9(@#+�3F-/07'<D7-/07'�9n3()"6�+*-/.�&5'�0�'<6�+*6�&('<9�+�)�),+�:*;,=(>M>#3(;,.�'�),;�=5'�1�G
ÆÇ&('�=FN/+�6�&F6�&('*&5'�-/4O-/=(.O.�@#=(-/AF;,DED7+�AFAF+�=C-B0�'<3(1H'�. J 6�&('<&('�-/4N/'�>#;,=(1L;�AFAF'�.�;,-/6�'�)�@M-/9�6	'�026�&('*),+�=(>#'�1H6I1H'�>#AF'�=(6�N/07-/=(D7&F+�9(@#+�3(0
4�07+�>#07-/A J -/=5.Z;,6I&5-/18-V9�;�S#'�.O1H;,T�'�QÄeM+<'�S#4�-/=(1H;,+�=F+�9(6�&('*&5'�-/4Z;,1-/),),+�:*'�.oQR%I&5'*.�@#=5-/AC;,DED7+�AFAF+�=FN/)�+�D7WXN/'�>#;,=(1L-/9n6�'�026	&5'*&('�-/4 J -/=(.;,6ID7-/=F'�S#4�-/=(.oQ
�2'�D�-B3(1H'*6�&('<&('�-/4OD7-/=(=(+�6�'�S#4�-/=(. J 6	&5'*;,=(;,6	;,-/)1H;,T�'*-B1H1�;,>#=('�.O6�+*;,6AF3(1H6INB'*),-/07>#'*'�=5+�3(>#&F6	+<-/D7D7+�ACAF+�.�-B6	'<-/),)07'�a/3('�1H6�189�+�0E&('�-B4
1H4�-/D7'�QR%I&(;,18;,18D707;�6�;,D7-/)�),@?;,AF4�+�076�-/=(6I3(=5.�'�0E6�&('*dMeMf�g2i*j +�4�'�07-/6�;,=(>
1H@#1H6�'�APN/'�D7-/351�'<AF-/=(@M1H@#1H6	'�Ac)�;,N/07-/07@M07+�3(6�;�=('�1L07'�a/3('�1H6I&5'�-/4
1H4�-/D7'<6�+*4�'�079�+�07AP6�&('�;,0E9�3(=(D76�;�+�=51#QÄfh=F>#'�=('�07-/) J 6�&('<;�=(;,6�;,-/)1H;,Tx'<+�96�&('<&('�-/4O1H&(+�3(),.ON/'<-/6I),'�-/1H6�	/ÃBÃ/ÃV:*+�07.�1#Q
%�&('*9�+�)�),+�:<;�=5>?'�S#-/AF4�),'�18351�'<1H'�K#'�07-/)1H@#1H6�'�AP07+�3(6�;,=('�189�+�0EAF'�AF+�07@
AF-/=(-/>b'�AC'�=56�Q ] .�.�;,6�;�+�=5-/)AF'�AC+�07@MAC-B=(-/>#'�AF'�=(6I07+�3(6�;,=('�18-/07'<-/)�1H+
-/K#-B;�),-/N/),'�QRfh9(@#+�3F07'�a/3(;,07'*9�3(076�&('�02;�=59n+�07AF-/6�;�+�=F-BN/+�3(6I-B=(@M+�9(6�&('
),;�NB0�-B0�@M07+�3(6�;,=('�183(1H'�.O;,=F6	&5'�1�'<'�S#-/AF4�),'�1 J D7+�=(1H3(),6I6�&('<)�;,N/07-/07@AF-/=(35-/)-/4�4�07+�4�07;,-/6�'*6�+*6�&('<)�-/=5>#3(-/>#'<-/=(.Z+�4Y'�0�-B6	;,=(>M1H@#1H6	'�A\Q

%�&('*9�+�),)�+�:<;�=5>?;,18-/=F'�S#-/AF4�),'<+�9(-m¼�+�076	07-/=F4�07+�>#07-/Ac6	&5-/6I-/D7a/3(;,07'�1
- É ^�_`:*+�07.ON/),+�D�WX+�95&('�-/4O1H4�-/D7'�Q×[I+�3C.Y+*=(+�6�=('�'�.O)�+�-/.Y'�0
.�;,07'�D76	;,K#'�1 J N/3(6�@#+�3FAC-/@M3(1H'<1H+�AC'<6�+*1H'�6I&5'�-/4ZK#-B)�35'�186�+*1H+�AF'�6�&(;,=(>+�6�&('�026	&5-/=F6	&5'�;�02.�'�9�-/3(),6	1#Q

PROGRAM USEHEAP 
INTEGER SPACE(0:0), ERRCODE, INDEX 
POINTER (SPTR,SPACE) 

CALL HPALLOC (SPTR, 1000000, ERRCODE, 0) 
IF (ERRCODE .EQ. 0) THEN 
    DO 1 INDEX = 0, 999999 
        SPACE(INDEX) = INDEX

1       CONTINUE 
    ENDIF 
    END


���wxuXv� }X~ }X~ s<�
s<u����O�*uXs<��w��
� {<� ��{<u�b{*v ~  }X~ �
���ÏÎ

��� ���h����� ������� �"!��$# � �
���&%('U�����)�+* Í,�"�I�#�-#�� � �
�/.U�0.U��������ÏÎ��n�



���B�/���?�¸�o�O���?�����?�O���/���q���?���/ O¡ ��¢£b¤�¥�¦§¤�¨�©�ª5«�¬H�¤�®"¯ £b°I±Bªb²�³�´Y¬b¨�
ld
³"¤�µ¶¤�®�¤�¨�·�¤"¹*¬b¨�º�¬#»

!21�����	��
�������	�����������������
������ � "!#�$�

%�&('<9n+�),)�+�:<;,=(>M;�1L-/=F'�S#-/AF4�)�'<+�9(-V¼I+�076�07-/=F4�07+�>#07-/AP6�&(-/6�0�35=(1
35=(.�'�0E6�&('<d?eMfhgEi<j +�4�'�07-/6�;�=(>M1H@#1H6�'�AP-/=(.O1H'�6�183(4O-m.Y@#=(-/AF;�D
D7+�AFAF+�=FN/)�+�D7WX+�9 É AF;�),),;�+�=F:<+�0�.Y1#QÄ%�&('*'�S#-BAC4�),'<0�'�aB3(;�07'�1L6�&('*351�'
+�9
SBREAKJ -V¼I+�076�07-/=F;�=56	'�079�-/D7'*6�+<6	&5'*1H@#1H6�'�AP),;�NB0�-B0�@M07+�3(6�;�=5'

sbreakJ .�+�D73(AF'�=(6�'�.O;�=F6�&('03�4 ê65$798:8 ù�í�¿ôß7ä 5 Ü�ÝnÝ�í�;Mß�øhß7î7ß7¾(Á7ß< Ü�¾×Þ#Ü�Ý�J 4�3(NB)�;,D7-/6�;�+�=FjÓË$= Ê Ã É Ê Q SBREAK '�S#4�-/=(.�1L6�&('*9�;,'�)�.O),'�=(>#6�&+�9(6�&('<4�07+�>#07-/AP9�+�0E6�&('<-/.�.�;,6	;,+�=(-B)1H4�-/D7'�QÄ¼�+�0E6�&(;�1L'�S#-/AF4�),' J @#+�3-B)�1H+<=('�'�.Z6�&('<6�:*+<)�+�-/.Y'�0E.�;,0�'�D76�;,K#'�1#G
DYNAMIC> DYNCOMJ 6�+;,.�'�=(6�;,9n@M6�&('*.Y@#=(-/AF;�D2D7+�ACAF+�=FN/),+�D�W J -/=(. HEAP> 10000+0J 6�+*1H'�6354Z-V&('�-/4O1H;,T�'*),-/07>#'<'�=(+�3(>#&F-/=(.O6�+*;,=(.�;,D7-/6�'*6�&(-/6�;�6�D7-/=(=(+�6

'�S#4Y-/=(.oQ?�E+�6�&F+�9(6�&('�1H'*.Y;�07'�D76�;�K#'�1L-/07'*.�'�1HD707;,N/'�.O;�=F6�&(;,18AF-/=(3(-B)	Q
PROGRAM USEDYN 
COMMON /DYNCOM/ SPACE(1) 
INTEGER SBREAK, ERRCODE Q 7 ¾5ÝÏùOã�¾(ß ÷ ã�î7ñCã�ø×í�ð§Ü�Á7ßE½�íoðoî7ß7Ü�ÝnÝ�ã�Á7Ü�¿ôß7ñC¿ôã<¿ìë(ß§ðoî7ãA@(î7Ü�ä éQ ú(ë(ß�Þ#í7ß7îEä\Þ#í7¿ÓÁ7Ü�Ý�Ý(¿ôë(ß2í�ù�í7¿ôß7äPÝ�½nåBî�ÜYî�ùOî7ã�Þ#¿ô½n¾5ß SBREAK ¿ôãQ ßCB�ðoÜY¾(ñC¿ôë(ß§ðoî7ãA@(î�ÜYäED í§ø�½�ß7ÝnñFÝ�ß7¾&@(¿ôëFÜ�¾(ñF¿ôã<Ü�Á7õÓÞ#½�î7ßE¿ôë(ßQ Ü�ñ(ñ(½�¿ô½nã�¾5Ü�Ý(íóðoÜ�Á7ß é
ERRCODE=SBREAK(1000000) 
IF (ERRCODE .GE. 0) THEN 

DO 100 I=1,1000000 
SPACE(I) = 0.0

100     CONTINUE 
    ENDIF 
    END

��� ���h����� ���F��� �"!��$# � �
'×Í��)�+*\�HGI�J���`���M� � �:� � ����ÏÎ��ÏÎ
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ld
³(¤�µ¶¤�®�¤�¨�·¸¤"¹*¬b¨�º�¬b»
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������ � "!��$�



��������	��
�������	�����������������
������ � � �!�

"�#%$'&(&*)�+-,�$�.�/10�)�&*+-2-$'34)�&(,�#%)50�$'676�)�2-)�/%,8,�)�+-#%/%$'94:%)�&;,�#%<4,8,�#%)5='.�<40�)�2:>&*)�&(,�.?<4='='.�+-<4,	)5:%&*)�2@+-.�0�)5<4/%0A0�<4,�<B$�/%,�.5+-)�/%,�2�<C=D1)�DE.�2-FG.�/
H <C2�$'.�:%&;I@2-<4FGJ@)�&*)�<42-+-#1&*FK&*,�)�DE&KLNM5)�/%)�2-<4='=�FPO4FK.�:10�.?/>.�,8/%)�)�0A,�.Q /%.�RS<434.�:>,8,�#%)5,�)�+-#%/%$'94:%)�&;,	#><4,8,�#%)5='.�<40�)�2T:%&*)�&*O434)�+-<4:%&*)5,�#%)0U)�67<4:>=�,86�.�2@FK.�:>2@&*FK&*,�)�DV$�&;&*)�=�)�+-,�)�0W,�.5R?.�2 Q 67.�2TDE.�&*,�<4X�X�='$�+-<4,�$'.�/%&KLY�.�2@&*.�D1)?<4X�X�='$'+-<4,�$�.�/%&*O4FK.�:1D1<4FZ/>)�)�0W,�.?. H )�2-2-$'0�)?,�#%)?='.�<40�)�20U)�67<4:>=�,�&*O4<4/%0A,�#%$'&(+-<4/134)50�.�/%)5:%&*$'/%[G,	#>)?0�$'2-)�+-,	$ H )�&;0�)�&*+-2�$'34)�0A$'/\�] 2�.�[K2-<4D^<4=�$'[K/%D1)�/%,8<4/>0W$'/%$',	$'<4='$�_�<4,�$'.�/%Oa`8X�<4[K)?b4cdL
ef6%FK.�:>2@<4X�X�='$'+�<C,	$'.�/10�)�X�)�/%0�&;.�/E<4/>FZX�<42-,�$'+�:>=�<42TD1)�DE.�2-FG<4=�='.�+-<4,�$'.�/&*+-#%)�D1)�O4$',8$'&(2-)�+�.�D1D1)�/%0�)�0A,�#%<4,8FK.�:1[K)�/%)�2-<4='$�_�)5,	#>)?X�2-.�[K2-<4DV,�.2-)�D1. H )?,�#%$'&(0�)�X�)�/>0�)�/%+-FgLNhd:%+-#1+-.�0�)?$'&;/%.�/%&*,�<4/%0�<C2�0UO4<4/%0A&*:%+-#0U)�X�)�/%0�)�/%+-$')�&(+-<4/1#%$'/%0�)�2TDE<C$�/%,�)�/%<C/%+-)?.�6%,�#%)5+-.�0�)5. H )�2@,�$�D1)5<4&&*FK&*,�)�D1&(+-#><4/%[K)�L
i�.�:1+�<C/1:%&*)5,	#>)

ORDER
0U$�2-)�+-,�$ H )5,	.5&*X�)�+-$�6�FZ,�#%)?D1)�D1.�2-FZ<4='='.�+�<C,	$'.�/&*+-#%)�D1)5FK.�:10�)�&*$�2-)�LN"8#>$�&;R?.�2 Q &;<4&;=�.�/>[Z<4&;FK.�:10�.5/%.�,8,�2-FZ,�.52-:%/FK.�:>2@+-.�0�)5.�/E<B0�$'676�)�2-)�/%,8IT2-<4FGJ@)�&*)�<42-+-#E&*FK&*,�)�DV,�#%<C,80�.�)�&;/%.�,&*:>X�X�.�2-,8,�#%)5&*X�)�+-$�6�$�+T.�X�,�$�.�/jLkIT2-<4FGJ@)�&*)�<42-+-#1#%<4&(+-#%<C/%[K)�0A<4/%0<C0�0�)�0WD1)�D1.�2-FZ<4='='.�+�<C,	$'.�/1<4=�[l.�2�$',�#%D1&($'/E,�#%)5X�<4&*,�O4<4/%0WR5$'=�=+-.�/%,�$'/%:%)5,�.?0U.?&*.�O4R5$',	#1,�#%)5<4$'DV.�6%$'D1X�2-. H $�/>[Z,�#%)5)�<4&*)�m�.�67m�:%&*)�O&*FK&*,�)�DV,�#%2-.�:>[K#%X�:%,�O4<4/%0AX�)�2-6�.�2-DE<4/>+-)?.�6%IT2�<CFZJT)�&*)�<42-+�#1&*FK&*,�)�D1&KLn X�X�='$�+-<4,�$'.�/%&(,�#%<4,�0�)�X�)�/%0A.�/E&*X�)�+-$'67$'+@D1)�D1.�2�FG<4='=�.�+-<4,�$'.�/E&*+-#%)�D1)�&R5$'=�=='$ Q )�='FZ/%.�,834)5&*,�<434=')?. H )�2@,�$'DE)�L
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ld
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"�#%)?6�.�='=�.�R5$�/>[Z,�)�2-D1&(<42-)5:%&*)�0A$�/1,�#%$'&(&*)�+-,�$'.�/©¨
"�)�2-D ª?)�6�$�/>$�,�$'.�/
«@='.�+ Q "8#%)5:%/%$',8$'/1R?#>$�+-#1+-.�D1X�$�=')�2-&(<C/%0<4&*&*)�DE3C=�)�2-&([K)�/>)�2�<C,	)5+-.�0�)?<4/>0W0�<C,	<67.�2T,	#>)?='.�<40�)�2@,�.5=�.�<40�Lk"�#%)?<4+-,�:%<4=DE)�D1.�2-FZ&*$'_�)?.�6><¬34='.�+ Q $�&0�)�,	)�2-D1$'/%)�0W34FZ,�#%)5X�2-.�[K2�<CDL
I@.�0U)?34='.�+ Q n 34=�.�+ Q +-.�/%,�<4$'/%$'/%[G/%.�,�#%$'/%[G34:%,$�/%&*,�2-:%+-,�$�.�/>&KL
I@.�D1D1.�/E34='.�+ Q n 3C=�.�+ Q )�94:%$ H <4=')�/%,8,�.?,�#%)5)�/%,�$�,�F0�)�67$'/%)�0A34FG<¬Y�.�2�,�2-<4/

COMMON&�,�<4,�)�D1)�/%,8.�2@I®[K='.�34<4=0�<4,�<¬$',�)�D¯L
ef/%$',	$'<4='$�_�)�0°LaL¢LN34=�.�+ Q n ='.�+-<4=0�<4,�<B.�2@+-.�D1DE.�/134='.�+ Q ,�#%<4,#%<4&;$�/%$',�$�<C= H <4=':%)�&;<4&*&*$�[K/>)�0A34FZ,�#%)X�2-.�[K2�<CDV±7<C&(R5$�,�#1,	#>)?Y�.�2�,�2-<4/

DATA&�,�<4,�)�D1)�/%,�²fL
³8.�+-<4=0�<C,	<B34=�.�+ Q n 3C=�.�+ Q +�.�/>,	<C$�/%$'/%[G&*,�<4,	$'+-<4='=�F<4=�='.�+-<4,�)�0W='.�+-<4=U0U<4,	<dL
´µ$�¶l)�0W34=�.�+ Q n 34=�.�+ Q +-.�/%,�<4$'/%$'/%[G34.�,�#E$'/%&*,�2-:%+-,�$�.�/>&<4/%0W='.�+-<4=0�<C,	<·L
¸G/%$�/>$�,�$'<4='$�_�)�0°L¢LaLk3C=�.�+ Q n ='.�+-<4=0�<4,�<B.�2@+-.�D1DE.�/134='.�+ Q R5$',	#/%.?$'/%$',�$�<C= H <4=':%)�&;<4&*&*$�[K/>)�0W34FG,�#%)X�2-.�[K2�<CDL

¹ H )�2�FG¸GºZefI@»5h¼)�¶K)�+-:%,�<434=')?X�2-.�[K2-<4DV$'&(.�2-[K<4/%$'_�)�0W$'/1,	#>2�)�)&*)�+-,�$�.�/>&�¨N,�#%)5,	)�¶K,�&*)�+�,�$'.�/%O4,�#%)50�<4,�<¬&*)�+-,�$'.�/%O4<4/%0A,�#%)?«Th·h¼&*)�+-,	$'.�/©LºG.�2-DE<C=�='F½O4,�#%)?,�)�¶K,�&*)�+�,�$'.�/1+�.�/>,	<C$�/%&;$'/%&*,	2-:%+-,�$'.�/%&*O4,�#%)50�<4,�<¬&*)�+-,�$�.�/+-.�/%,�<4$'/%&($'/%$',�$�<4='$'_�)�0W&*,�<4,�$'+@0�<4,�<4O4<4/>0W,�#%)5«@h·h¼&*)�+-,�$�.�/1+-.�/%,�<4$'/%&:%/>$�/%$',�$'<4=�$'_�)�0W&*,�<4,�$'+@0�<4,�<·LN»?/>=�FG,	#>)?,�)�¶K,8<4/>0W0�<4,�<B&*)�+-,	$'.�/%&;<42-)R52-$�,�,�)�/E$'/%,�.5,	#>)?)�¶K)�+-:%,�<434=')?6�$'=�)�LN"8#%)5«@hdh¾&*)�+-,�$'.�/E.�6%,�#%)5X�2-.�[K2-<4D$'&(<4='='.�+�<C,	)�0A<4,8)�¶K)�+-:%,�$'.�/E,�$'D1)�Lk"8#>) H <42-$'.�:%&(<C=�='.�+-<4,�$�.�/1D1)�,	#>.�0�&

¿ÁÀTÂ�Ã*ÄÅÃ�ÆlÃ�Ç?ÄÅÈ®Ç5Â
ÆlÀTÉ8ÊËÈ
�xÌ7Í

Î¯Ï5ÀTÐ�ÑÅÆlÒ?Ó¬Ô-À
Õ É�Ç5Ö?É8Ò5ÊÇ5É�Ö5Ò?ÄÅÃ�×©Ò5ÆlÃ*Ç5Ä
�xÌÙØ



o�p�q4rtsvuxw�yAp�{Z|�s7}(~Tw�wa|��fu�rt��|�qT�x}Z�������¥���Ú�Û�x��l���x���������>���*�����¥� �l�8�C�l�d�� U�l�P�
ld
�¥��¡¢��������£��¥¤?�l��¦P�K§

��Ü�����	��
�������	�����������������
������ � � �!�

<C,	,�)�D1X�,�,�.?D1<4¶K$'D1$�_�)5X�=�<4+-$'/%[G:%/%$'/%$',	$'<4='$�_�)�0A34='.�+ Q &($'/%,�.?,�#%)?«Th·h&*)�+-,�$'.�/ER5#%)�/%) H )�2@<4='=�.�R5)�0A34FG,	#>)?#><42-0�R?<42-)5<4/%0A,�#%)5+-.�/%&*,	2-<4$'/%,�&;.�6,�#%)5<4='=�.�+-<4,�$'.�/1&*+�#>)�DE)�LN"8#>)?X�='<4+-)�D1)�/%,8.�6%34='.�+ Q &;$�/>,	.5)�$�,�#%)�2T,�#%),�)�¶K,8.�2T0�<4,�<¬&*)�+-,�$�.�/1$'&(+-2-$�,�$'+�<C=.�/%=�FG6�.�2@&*#%<42-)�0W,�)�¶K,8X�2-.�[K2-<4D1&KL

ORDER
$�&;<¬[K='.�34<4=0U$�2-)�+-,�$ H )�LNef,8=')�,	&;FK.�:1+�.�/>,	2-.�=,�#%)5+-)�/%,�2�<C=D1)�D1.�2-FZ<4='='.�+-<4,	$'.�/1DE)�,�#%.�0A:%&*)�0A34FZ,�#%)?='.�<40�)�2-L

Y�.�2-DE<C,�¨

TEXT,DATA,BSS

SHARED

SS.TDB

ORDER=

"�#%)5.�X�)�2-<4,	$'.�/1.�6%)�<4+-#1<4='=�.�+-<4,�$'.�/1&*+�#>)�DE)5$'&(0�)�&*+-2-$�3C)�0W$'/1,�#%)6�.�='=�.�R5$'/%[GX�<42-<4[K2-<4X�#%&KL
SHARED

h·)�X�<42-<4,�)�&(,�#%)5X�2-.�[K2�<CDV+-.�0�)?<4/%0A0�<4,�<¬$'/%,�.?,�R5.?0�$'&*,	$'/%+-,<40�0�2-)�&*&(&*XU<4+-)�&(<4/%0A+-.�='=�<4,�)�&;)�<4+-#1.�/%)�L
ORDERÝ SHARED$�&;:%&*)�0W,�.5+�2-)�<4,�)5&*#%<42-)�0W,�)�¶K,8X�2-.�[K2-<4D1&;,	#><4,8)�¶K)�+-:%,�)?.�/I@2-<4F ]Þß] &*FK&*,�)�D1&(:%/%0�)�2T,	#>)?¸GºZefI@»5h¼.�X�)�2-<4,�$�/%[&*FK&*,	)�D1O434:>,

ORDERÝ SHARED $�&;/%.�,8<C=�='.�R?)�0A.�/1.�,�#%)�2&*FK&*,	)�D1&KLN"8#%)5X�2-.�[K2-<4DV+-<4/>/%.�,8+-.�/%,�<4$'/1<4/%FG34='.�+ Q &(.�6DE$'¶K)�0A+-.�0�)?<4/>0W0�<4,�<B$'6%,	#>$�&;.�X�,�$�.�/1$'&(,�.?34)5)�676�)�+-,�$ H )�L
TEXT

O
DATA

O
BSSn ='=�.�+-<4,�)�&;+�.�0�)5±

TEXT
²%34=�.�+ Q &�O46�.�='=�.�R5)�0A34FZ$'/%$',�$�<4='$'_�)�00�<4,�<¬±

DATA
²%34='.�+ Q &*O46�.�=�='.�R5)�0W3CFZ:%/>$�/%$',�$�<C=�$'_�)�0A0�<4,�<±

BSS
²%34='.�+ Q &KLN"8#%$'&;$�&;,�#%)50�)�67<C:%=�,*L

SS
L
TDB

I@2-)�<4,�)�&(<B&�XU=�$',�m7&*)�[KD1)�/%,8XU2�.�[K2-<4D^<4/%0W<4='='.�+-<4,�)�&(+-.�0�)±
TEXT

²%34='.�+ Q &*O467.�='='.�R?)�0A34FZ$'/%$',�$�<C=�$'_�)�0W0U<4,�<¬±
DATA

²34='.�+ Q &*O467.�='='.�R?)�0A34FG:%/%$'/%$�,�$'<4='$�_�)�0A0�<4,�<B±
BSS

²%34='.�+ Q &KLh·)�) \ ´µ)�D1.�2�FG<4=�='.�+-<4,�$�.�/167.�2@&*)�[KD1)�/%,�)�0WXU2�.�[l2�<CDE&*Oa`X�<4[K)5à4à4O46�.�2@D1.�2-)?$'/%6�.�2-DE<C,	$'.�/©L

ORDER á Ã�É8ÀTÐ�ÆlÃ*â5À�xÌÙã



o8p�q4rtsvuxw�yzp�{Z|�s7}(~Twaw�|��vuxrt�a|�q(��}Z�������%��������� �l���x���������>���������� �l�8�C�l�d�K ��l�P�
ld
�%��¡¢��������£a�¥¤?�l��¦P�l§

��ä �����	��
�������	��������������� �-
������ � � �!�

åBæ%çPèêé
ORDERÝ SHARED +-<4/%/>.�,834)5:%&*)�0AR?$',�#E&*)�[KD1)�/%,�)�0<4X�XU=�$'+-<4,�$�.�/>&�L

ORDERÝ SS.TDB +-<4/%/%.�,�34)5:%&*)�0AR?$',�#/%.�/>&�)�[lDE)�/>,	)�0A<4X�X�='$�+-<4,�$'.�/%&KL
IT.�DED1<4/>0�m7='$'/%)?)�9C:%$ H <4=�)�/>,	&K¨ –n <4/>0 –O .�XU,	$'.�/%&

"�#%)
TEXT

O
DATA

O
BSS

<C=�='.�+-<4,�$�.�/1&*+-#%)�D1)?$'&;,	#>)?0�)�6�<4:%=',8.�/1IT2�<CF]¥Þß] &*FK&*,	)�D1&KLN"8#%)
TEXT

O
DATA

O
BSS

&*+-#%)�D1)?<C=�='.�+-<4,�)�&(D1)�D1.�2�FG$'/,�#%)567.�='='.�R?$'/%[G.�2�0U)�2x¨
ë LWI@.�0�)534=�.�+ Q &
ì LWev/>$�,�$'<4='$�_�)�0W='.�+-<4=0�<4,�<B34=�.�+ Q &
í LWev/>$�,�$'<4='$�_�)�0W+-.�D1D1.�/E34='.�+ Q &
b·LW¸Z/>$�/%$',�$�<C=�$'_�)�0W='.�+-<4=0�<4,�<¬3C=�.�+ Q &
î LW¸Z/>$�/%$',�$�<C=�$'_�)�0W+-.�D1D1.�/E34='.�+ Q &
"�#%)

TEXT
O
DATA

O
BSS

&*+-#%)�D1)5<4&*&*$'[K/%&(<C&(D1<4/%FG:%/%$'/%$',�$�<C=�$'_�)�0A34=�.�+ Q &<4&;X�.�&*&*$�3C=�)5,	.5,�#%)?«Th·h¼&*)�+-,	$'.�/1.�6%,�#%)?X�2-.�[K2-<4D¯L

"�#%)
SHARED

<C=�='.�+-<4,�$�.�/1&*+-#%)�D1)?+-<4/134)5:%&*)�0W,�.5+-2�)�<C,	)5&*#%<42-)�0A,	)�¶l,X�2-.�[K2-<4D1&KLkef/E.�2-0�)�2T,	.5+-2�)�<C,	)5<¬&*#%<42-)�0�m�,�)�¶K,8X�2-.�[K2-<4D1O4<4='=.�3fï�)�+-,D1.�0�:%=')�&(:>&�)�0A$'/E,�#%)5X�2-.�[K2-<4DVD1:%&*,834)5&*X�='$�,8$'/%,�.567:%='='FKm7&*)�X�<C2�<C,	)�0+-.�0�)5<4/%0W0U<4,�<¬34='.�+ Q &KL n ='=I@2-<4FGJ@)�&*)�<42-+-#E+-.�D1X�$'=�)�2-&;[K)�/%)�2-<4,�)&*)�X�<42-<4,�)5+�.�0U)?<4/>0W0�<4,�<B34='.�+ Q &(<4/>0W<4='=IT2�<CFZJT)�&*)�<42-+�#1='$�3C2�<C2�$')�&+-.�/%,�<4$'/1&*)�X�<42-<4,�)�0WD1.�0�:>=�)�&KLNef6%FK.�:1$�/>+-=�:%0U)?FK.�:%2T.�R?/1<4&*&*)�D134='F='<4/%[K:%<C[K)52�.�:>,	$'/%)�&*OC#%.�R5) H )�2�OCFK.�:1DE:>&�,�)�/%&*:%2-)5,	#><4,8,�#%)5[K)�/%)�2-<4,�)�0+-.�0�)5$�&;&�)�XU<42-<4,�)�0W6�2-.�DV.�,�#%)�2@D1.�0�:%=')�&($'/EFK.�:>2@X�2-.�[K2-<4DV34F$'/%+-=�:>0�$�/>[
CODE

<4/>0
DATA

<4,�,�2-$�34:>,	)�&;$'/E<C/%F
SECTIONX�&*)�:%0U.�m7$'/%&*,�2-:%+-,	$'.�/%&KLNef6%<4='=D1.�0�:%=')�&(<42-)5&*)�X�<42-<4,�)�0�O4,�#%)?='.�<40�)�2='.�<40�&;<4=�=,�#%)5+-.�0�)?&*)�+-,�$'.�/%&(.�6%,�#%)5X�2-.�[K2-<4DV$'/%,�.?.�/>)?<40�0U2�)�&*&;&*X�<4+-)�O<4/>0W,�#%)�/1='.�<40�&;,�#%)

DATA
<4/%0A«@hdh¼&�)�+-,�$'.�/%&($'/%,�.5<¬&*)�X�<42-<4,�)<40�0U2�)�&*&;&�XU<4+-)�L

TEXTð DATA ð BSSÒ5Ô-Ô-Ç5Ð�Ò?ÆlÃ�Ç?ÄñÈdÐóòÅÀ(ÊôÀ
Â�Ç?ÉõÊËÀ(ÊôÇ5É8ö
Ò5Ô-Ô-Ç5Ð�Ò?ÆlÃ�Ç?Ä
�xÌÙ÷

ø òzÒ5É8À áWù ÆlÀTÏ5ÆÒ5Ô-Ô-Ç5Ð�Ò?ÆlÃ�Ç?ÄñÈdÐóòÅÀ(ÊôÀ
Â�Ç?ÉõÊËÀ(ÊôÇ5É8ö
Ò5Ô-Ô-Ç5Ð�Ò?ÆlÃ�Ç?Ä
�xÌÙú
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ld
�¥��¡¢��������£��¥¤?�l��¦P�K§

��������	��
�������	�����������������
������ � � �!�

n &*#%<42-)�0�m�,�)�¶K,8X�2-.�[K2-<4DV#%<C&(,�R?.5DE<½ï�.�2@<C0 H <4/%,�<4[K)�&K¨
•
´µ:%=�,�$'X�=')?X�2-.�+-)�&*&*)�&(:>&�$'/%[G,�#%)?&*<CDE)5<4X�X�='$'+�<C,	$'.�/1+-<4/E&*#><42-)?+-.�0�)�OR?#%$'=') Q )�)�X�$�/>[Z&*)�X�<42-<4,�)50�<4,�<B<42-)�<4&KLk"�#%:%&*O4X�2-.�+-)�&*&;0�)�DE<C/%0�&(.�/+-)�/%,�2�<C=UD1)�D1.�2-FZ<42-)?2-)�0�:%+-)�0êL

• û #%)�/E,�#%)5¸ZºGefI@»5h¼.�X�)�2-<4,�$�/%[G&*FK&*,�)�DV<4='=�.�+-<4,�)�&(D1)�D1.�2-FZ6�.�2@<X�2-.�+-)�&�&*O4$',8D1:%&*,�67$'/%0A&*:%6�67$'+-$�)�/>,8+-.�/%,�$�[K:>.�:%&(D1)�D1.�2-FZ,�.5<4='=�.�RS,�#%)X�2-.�+-)�&�&;,�.?)�¶K)�+-:%,�)�L û $',�#E&*X�='$',8+-.�0�)?<C/%0W0U<4,�<4O4,�#%)?<4D1.�:%/>,8.�6DE)�D1.�2-FG2�)�9C:%$�2-)�0A67.�2T,�#%)?X�2-.�+-)�&*&($'&(,�#%)5&*<4DE)�O4)�¶l+�)�XU,8$�,�$�&0�$ H $�0�)�0A$�/>,	.5,�R?.5&*DE<4='=')�2@X�$')�+-)�&KLk"8#%)�2-)�6�.�2-)�O4,	#>)?¸GºZefI@»5h.�X�)�2-<4,�$�/%[G&*FK&*,�)�DV+-<4/1&*)�<42-+�#16�.�2@,�R?.5&*D1<4=�=¥&�)�+-,�$'.�/%&(.�6%D1)�D1.�2-F2-<4,	#>)�2@,�#%<4/1<B&*$'/%[K=')?='<42-[K)5.�/%)�L

n &*#%<42-)�0�m�,�)�¶K,8X�2-.�[K2-<4DV#><4&(,�R?.5D1<fï�.�2@0U2�<CR?34<4+ Q &�¨
•
"8#%)5I@ª5«êüS0�)�34:>[K[K)�2@+-<4/%/%.�,�.�X�)�2-<4,�)?.�/1&*#%<42-)�0�m�,�)�¶K,8X�2-.�[K2-<4D1&KLi8.�:1&*#%.�:%='0A/%.�,8:>&�)5,�#%)5&*#%<42-)�0�m�,�)�¶K,8&*+-#%)�D1)5R?#%$'=')?0�)�3C:%[K[K$'/%[,	#>)?X�2-.�[K2-<4DL

•
h·#%<42-)�0�m�,�)�¶K,8X�2-.�[K2-<4D1&(+-<4/%/%.�,83C)?&*)�[KD1)�/%,�)�0êL

"�#%)?<C=�='.�+-<4,�$�.�/1.�2-0�)�2-&(&*X�)�+-$'67$')�0A34FZ,�#%)
ORDER

0�$�2-)�+-,�$ H )?<4=�='.�+-<4,�))�<C+�#1&*)�[KD1)�/%,�<4&(<B+-.�/%,�$'[K:%.�:%&;<42-)�<¬.�6>DE)�D1.�2-F�Lk¹T<4+-#1&*)�[KDE)�/>,8$'&<C=�='.�+-<4,�)�0W&*)�X�<42-<4,�)�='F%ý�,�#%)?D1.�0�:%=')�&(<C/%0W+-.�D1D1.�/E3C=�.�+ Q &;<4&*&*$�[K/>)�0,�.5,	#>)?&*)�[KD1)�/%,8<42-)5<4=�='.�+-<4,�)�0W$'/1,	#>)?&*X�)�+-$'67$')�0W.�2-0�)�2-LN¹T<4+-#&*)�[KD1)�/%,�34)�[K$'/%&(R5#%)�2-)?$',�&(X�2-)�0�)�+-)�&*&*.�2@)�/>0�&KL
»5/1I@2-<4F ]Þß] &*FK&*,�)�D1&*O4+-.�0�)?D1:%&*,�2�)�&*$'0�)5$�/1,�#%)?6�$'2-&�,�b¬´µR5.�2-0�&(.�6D1)�D1.�2-FgLk³�<42-[K)?0�<4,�<B<42-)�<4&($'/1,	#>)?2-.�.�,8&*)�[KD1)�/%,8D1<4FG.�+-+-:%X�F)�/>.�:%[K#1DE)�D1.�2-FG34)�=�.�RS,�#%)�&*)5=�$'D1$�,�&;,	.56�.�2�+-)5+-.�0�)?$'/E='<4,�)�2&*)�[KD1)�/%,�&;<434. H )?,�#%)�&*)5=�$'D1$�,�&KLN"�.?&*:%+-+-)�&*&*6�:%=�='FG=�.�<40AX�2-.�[K2-<4D1&(,�#%<4,)�/>+�.�:>/%,�)�2@,�#%$'&(XU2�.�3C=�)�D1O4FK.�:1+-<4/1:%&*)5,�#%)

SS.TDB H <4=':%)567.�2T,�#%)
ORDER

0�$'2-)�+�,�$ H )�L
"�#%)

SS.TDB
<C=�='.�+-<4,�$�.�/1.�2-0�)�2@+-2�)�<C,	)�&(&*XU=�$',�m7&*)�[KD1)�/%,8X�2-.�[K2-<4D1&KL¹T<4+-#EXU2�.�[l2�<CDV&*)�[KD1)�/%,8$'&(&*)�X�<42-<4,�)�0A$�/>,	.5<¬0U<4,	<B&*)�+-,�$�.�/1<4/%0A<+-.�0�)5&*)�+-,	$'.�/%O4R5#%$'+�#1<42-)?<C=�='.�+-<4,�)�0W&*)�X�<42-<4,�)�='F�L n /%FGDE.�0U:%=�)�&;<4/%0+-.�D1D1.�/E3C=�.�+ Q &;<4&*&*$�[K/>)�0W,�.5<¬&*)�[KD1)�/%,8<C2�)5&*,�$�='=<4='=�.�+-<4,�)�0A$�/1,�#%)&*X�)�+-$'6�$�)�0W.�2-0�)�2-LN"8#%)5+-.�0�)5&�)�+-,�$'.�/E.�6>)�<4+-#E&*)�[KD1)�/%,�$�&;<4='=�.�+-<4,�)�0A$'/D1)�D1.�2-FZ&*,�<42-,�$'/%[ZR5#%)�2-)?,�#%)5+-.�0�)?&*)�+-,�$�.�/1.�6%,�#%)5&*)�[KDE)�/>,	þ &XU2�)�0U)�+�)�&*&*.�2T)�/%0�&KLk"�#%)?0U<4,	<BX�.�2-,�$'.�/E.�6%)�<4+-#1&*)�[KD1)�/%,8±�)�¶K+-)�X�,8,�#%)

ÿ����������	��
�������
��������������	������������
�� ��!"��xÌÙú�Ì7Í

#%$ �������������	�&
����'���
��������������	������������
�� ��!"��xÌÙú�ÌÙØ

( ÀTÊËÇ5É�ö�Ò?Ô�Ô-Ç5ÐóÒ5ÆlÃ*Ç5Ä
Â�Ç?É ÈdÀ(Ö?ÊËÀTÄÅÆlÀ áÕ É8Ç?Ö5É�Ò5ÊËÈ
�xÌ*)
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�%��¡¢��������£a�¥¤?�l��¦P�l§

+ ��� �����	��
�������	��������������� �-
������ � � �!�

2-.�.�,8&*)�[KD1)�/%,�²%$�&;<4='=�.�+-<4,�)�0A$�/1D1)�DE.�2-FG67.�='='.�R?$'/%[G,	#>)?0�<4,�<B&*)�+-,	$'.�/.�6%,�#%)5&*)�[KD1)�/%,�þ &(XU2�)�0U)�+�)�&*&*.�2-LN"8#%)50�<4,�<B&*)�+�,�$'.�/167.�2T,	#>)?2-.�.�,&*)�[KD1)�/%,8$'&(<C=�='.�+-<4,�)�0W<46�,�)�2@,�#%)?#>$�[K#>)�&*,8<40�0�2-)�&*&(:>&�)�0A,�.?&*,�.�2-)?+-.�0�)6�2-.�DV,�#%)?&*)�[KD1)�/%,�&KL
"�#%)?6�.�=�='.�R5$�/%[G&*)�[KD1)�/%,8,�2-)�)?0�$'2-)�+�,�$ H )�&(0�)�&*+-2-$'34)?<BX�2-.�[K2-<4DVR5$�,�#1<2-.�.�,8&*)�[KD1)�/%,8<C/%0W,�R5.?&*:%+-+-)�&*&*.�2@&*)�[KD1)�/%,�&K¨

TREE 
ROOT(SEG1, SEG2) 
ENDTREE

"�#%)
MODULES

O
COMMONS

O
COMMONS

O
MODULES

O4<C/%0
TEXT

O
DATA

O
BSS<4='='.�+�<C,	$'.�/1.�2-0�)�2-&(+-2-)�<4,�)?<BX�2-.�[K2-<4DV#%< H $'/%[G,�#%)?6�.�='=�.�R5$�/>[&*,�2-:%+-,�:%2-)?$�/1D1)�D1.�2�F%¨

(high address)0

ROOT code
      and
      data

SEG1 code and data

SEG2 code and data

"�#%)
SS.TDB

<4='='.�+-<4,�$�.�/1.�2-0�)�2@+-2-)�<4,�)�&(<BX�2�.�[l2�<CDVR?$',�#E,�#%)6�.�=�='.�R5$�/>[Z&*,�2-:%+-,	:>2�)5$'/ED1)�D1.�2-F%¨

(high address)0

SEG1 code

SEG2 code

ROOT

code

ROOT

data

SEG1 data

SEG2 data

i8.�:1&*#>.�:%=�0A:>&�)5,�#%)
SS.TDB

<4='='.�+�<C,	$'.�/1.�2-0�)�2@.�/1I@2-<4F ]¥Þß]&*FK&*,�)�D1&(R5#%)�/1=�<42-[K)50�<4,�<B<42-)�<4&($'/1,	#>)?2-.�.�,8&*)�[KD1)�/%,8.�6><¬X�2-.�[K2-<4D6�.�2-+�)5+-.�0�)?$'/1&*:%+-+-)�&*&�$ H )5&*)�[KDE)�/>,	&;<434. H )5,�#%)?b4m�´µR?.�2-0AD1)�DE.�2-F34.�:>/%0�<42-F�LN"8#%)
SS.TDB

<4='=�.�+-<4,�$'.�/E&*+-#%)�D1)5+-2�)�<C,	)�&;<&*X�='$',	m�&*)�[KD1)�/%,8X�2-.�[K2-<4D1O4<4='=�.�+-<4,�$'/%[Z34='.�+ Q &(,�.?,�#%)5+-.�0�)?<4/%0A0�<4,�<&*)�+-,�$�.�/>&(R5$�,�#%$'/1)�<4+-#1&*)�[KD1)�/%,�O4<4&;67.�='='.�R?&K¨
IT.�0�)?&*)�+-,�$�.�/©¨
•
IT.�0�)?<4/>0WD1$'¶K)�0W34='.�+ Q &

ORDER , SS.TDB�xÌ*)�Ì7Í



o�p�q4rtsvuxw�yAp�{Z|�s7}(~Tw�wa|��fu�rt��|�qT�x}Z�������¥���Ú�Û�x��l���x���������>���*�����¥� �l�8�C�l�d�� U�l�P�
ld
�¥��¡¢��������£��¥¤?�l��¦P�K§

+ � +�����	��
�������	�����������������
������ � � �!�

ª5<4,�<B&*)�+�,�$'.�/%&K¨
•
ev/>$�,�$'<4='$�_�)�0A=�.�+-<4=0�<4,�<B34=�.�+ Q &

•
ev/>$�,�$'<4='$�_�)�0W+-.�D1D1.�/E34='.�+ Q &

•
¸Z/>$�/%$',�$'<4=�$'_�)�0W='.�+-<4=0�<4,�<¬3C=�.�+ Q &

•
¸Z/>$�/%$',�$'<4=�$'_�)�0W+-.�D1D1.�/E34='.�+ Q &



o8p�q4rtsvuxw�yzp�{Z|�s7}(~Twaw�|��vuxrt�a|�q(��}Z�������%��������� �l���x���������>���������� �l�8�C�l�d�K ��l�P�
ld
�%��¡¢��������£a�¥¤?�l��¦P�l§

+ �.- �����	��
�������	��������������� �-
������ � � �!�



+ �0/�����	��
�������	�����������������
������ � � �!�

"�#%$'&(&*)�+-,�$�.�/10�)�&*+-2-$�3C)�&(,�#%)5&*X�)�+-$�<4=#><4/%0�='$'/%[Z,�#%<4,�,�#%)?='.�<40�)�2XU)�2�6�.�2-D1&(R5#%)�/1X�2-.�+-)�&�&*$'/%[ \ &*.�67,�`82-)�6�)�2-)�/%+-)�&(,�.5<4/1)�¶K,	)�2-/%<C=&*FKD134.�='O4.�2 \ &*.�67,8)�¶l,	)�2-/%<C=�&KL `

hd.�67,�)�¶K,�)�2�/><4=�&;=')�,8,�#%)?:>&*)�2@+-.�/%,�2-.�=R?#>)�,	#>)�2@D1.�0�:%=')�&(+-.�/%,�<4$'/%$'/%[)�/>,	2-FGX�.�$'/%,�&(,�.?)�¶K,�)�2-/%<4=6�:%/%+-,�$'.�/%&(.�2T0�<4,�<¬.�3fï-)�+-,�&(<42-)?='$'/ Q )�0A,�.,�#%)5:%&*)�2�þ &;X�2-.�[K2-<4DLNef6%,�#%)?:>&*)�2@X�2-.�[K2-<4DV0�)�+-='<42-)�&(<B2-)�67)�2-)�/>+�)5,�.<C/E)�¶l,	)�2-/%<C=67:>/%+-,�$�.�/1<4& \ &*.�67,�Oa`8,�#%<4,�2�)�6�)�2-)�/%+-)5$�&;/%.�,�&*:%676�$'+�$')�/%,�,�.)�/>&*:%2-)?,�#%<4,�,�#%)5)�¶K,	)�2-/%<C=6�:%/%+-,�$�.�/1R5$�='=3C)?$'/%+-=':%0�)�0A$�/1,�#%)XU2�.�[K2-<4D¯LN"8#>)?6�:%/%+-,�$'.�/1R?$'=�=¥34)?$'/%+-=':%0�)�0A.�/%='FGR?#%)�/12-)�6�)�2�)�/>+-)�0)�='&*)�R5#%)�2-)?$'/1,	#>)?X�2-.�[K2-<4D¯L
Y�.�2@)�¶K<4D1X�=')�O4Y8$'[K:%2-) ë�ë +�.�/>,	<C$�/%&;,�R?.5:%&*)�2@XU2�.�[K2-<4D1&*O01	243�57698;:<C/%0=<;3>1?245@698;: L�1?243�5@698;: +-<4='=�&

flowtrace
O4X�)�2-67.�2-D1&(&*) H )�2-<4=6�:%/%+-,�$'.�/%&*O4<4/>0A,	#>)�/1+-<4=�='&

exit
LA<;3>1	2�5@698;: 0U.�)�&@<;3�B8+�<C=�=

flowtrace
OC34:%,8$',8XU)�2�6�.�2-D1&(&*) H )�2-<4=¥67:%/>+�,�$'.�/%&*O4<4/>0W,�#%)�/1+-<4='='&

exit
LN"�#%)

exit
2-.�:%,�$'/%)?$'&(+-<4='=')�0W34FG34.�,�#1:%&*)�2@X�2-.�[K2-<4D1&Ký�$',XU2�.�+-)�&*&*)�&

exit
+-<4='=�&;67.�2TX�2-.�[K2-<4D1&(,�#%<4,8+-<4='=

flowtrace
<4/%0A6�.�2XU2�.�[K2-<4D1&(,�#%<C,80�.C<;3�B8+�<C=�=

flowtrace
LN"�#%)�2-)�67.�2-)�O

exit
+-.�/%,�<4$'/%&+-.�/%0U$�,�$'.�/%<4=+-<4='=�&;,�.

flowexit
O4R5#%$'+-#1$�&;<4/1)�/%,�2-FZXU.�$�/%,�R?$',�#%$'/1,	#>)

flowtrace
D1.�0�:%=')�Lkef6

flowexit
$'&(0�)�+-='<42-)�0W<4&;< \ #%<C2�0UO¢`8.�2/>.�2�D1<4=¥)�¶K,�)�2�/><4=2-)�6�)�2�)�/>+�)5$'/

exit
O4<4='=.�6%,�#%)

flowtrace
D1.�0�:%=')D1:%&*,�34)?='.�<40�)�0AR?$',�#1)�<4+-#E:%&*)�2TX�2-.�[K2-<4DV,�#%<4,�+�<C=�='&

exit
O2-)�[K<42-0�=')�&*&;.�6%R?#%)�,�#%)�2T,�#%)?:>&*)�2@X�2-.�[K2-<4DV+-<4='='&

flowtrace
LNef6

flowexit
$'&(0�)�+-='<42-)�0A<4&(<B&*.�6�,8)�¶K,�)�2-/%<4='O4,�#%)�/1,	#>)

flowtraceD1.�0�:>=�)5$�&;='$�/ Q )�0W,�.5,	#>)?:%&*)�2TX�2-.�[K2-<4DV.�/%='FGR?#%)�/
flowtrace

$�&2-)�6�)�2-)�/%+-)�0êLNef/EY�$�[K:>2-) ë�ë O4,�#%)
flowtrace

D1.�0�:>=�)5R?$'=�=¥34)?='.�<40�)�0R5$',	#�1	2�3�5@698;: O434:%,�$�,�R?$'=�=¥/%.�,834)5=�.�<C0�)�0WR5$',	#D<;3>1	2457698;: L

ø Ç?Â�Æ¼ÀTÏ5ÆlÀTÉ8ÄzÒ5Ô
É8À(ÂgÀTÉ8ÀTÄÅÐ�ÀTÈ
ÍFExÌ'Í



����������
	��������
�������������������� �������! � �

"�#%$'&(&*)�+-,�$�.�/10�)�&*+-2-$�34)�&(,�#%)5&*6�)�+-$�798�#:79/%0�8'$'/%;<,�#%79,�,�#%)=8'.�790�)�2
6>)�2�?�.�2-@1&(A5#%)�/16�2-.�+-)�&�&*$'/%;CB�&*.�?D,�EF2-)�?�)�2-)�/%+-)�&(,�.579/1)�GH,
)�2-/%748
&*IH@139.�8'J9.�2KB�&*.�?D,F)�GL,
)�2-/%748�&HM E

N .�?D,�)�GH,�)�2�/:798�&O8')�,F,�#%)=P:&*)�2K+-.�/%,�2-.�8�A=#:)�,
#:)�2K@1.�0�P%8')�&(+-.�/%,�79$'/%$'/%;
)�/:,
2-IC6�.�$'/%,�&(,�.=)�GH,�)�2-/%798�?�P%/%+-,�$'.�/%&(.�2Q0�79,�7R.�3TS-)�+-,�&(792-)=8'$'/%U�)�0V,�.
,�#%)5P%&*)�2�W &O6�2-.�;H2-79@XMZYT?%,�#%)=P:&*)�2K6�2-.�;H2-79@[0�)�+-8'792-)�&(7\2-)�?D)�2-)�/:+�)5,�.
74/])�GL,
)�2-/%748�?DP:/%+-,�$�.�/179&OB�&*.�?D,�J^EF,�#%79,�2�)�?�)�2-)�/%+-)5$�&O/%.�,�&*P%?D?�$'+�$')�/%,�,�.
)�/:&*P%2-)=,�#%79,�,�#%)5)�GH,
)�2-/%748�?�P%/%+-,�$�.�/1A5$�8'8�34)=$'/%+-8'P%0�)�0V$�/1,�#%)
6>2�.�;H2-79@_MZ"F#:)=?�P%/%+-,�$'.�/1A=$'8�8!39)=$'/%+-8'P%0�)�0V.�/%8'ICA=#%)�/12-)�?�)�2�)�/:+-)�0
)�8'&*)�A5#%)�2-)=$'/1,
#:)=6�2-.�;H2-79@_M
`�.�2K)�GH79@16�8')�J9`F$';HP%2-)ba�aZ+�.�/:,
74$�/%&O,�A=.5P%&*)�2K6>2�.�;H2-79@1&*J�cTd�e�fhg�i%j
74/%0Rk%elcmd�fng�i%joMFcmd�e�fng�i%jp+-798'8�&

flowtrace
J96�)�2-?D.�2-@1&(&*)�qH)�2-798

?�P%/%+-,�$'.�/%&*J979/:0V,
#:)�/1+-798�8'&
exit

M(k%elcTdDfng�i%jp0>.�)�&nk%e�rF+�748�8
flowtrace

J439P%,F$',F6>)�2�?�.�2-@1&(&*)�qH)�2-798!?DP%/:+�,�$'.�/%&*J979/:0b,�#%)�/1+-798'8'&
exit

MZ"�#%)
exit

2-.�P%,�$'/%)=$'&(+-798'8')�0b39IC39.�,�#1P%&*)�2K6�2-.�;H2-79@1&Hs�$',
6>2�.�+-)�&*&*)�&

exit
+-798'8�&O?D.�2Q6�2-.�;H2-79@1&(,�#%79,F+-798'8

flowtrace
79/%0V?�.�2

6>2�.�;H2-79@1&(,�#%74,F0�.Ok%e�rF+�748�8
flowtrace

MZ"�#%)�2-)�?D.�2-)�J
exit

+-.�/%,�79$'/%&
+-.�/%0>$�,�$'.�/%798�+-798'8�&O,�.

flowexit
J9A5#%$'+-#1$�&O79/1)�/%,�2-I<6>.�$�/%,�A=$',�#%$'/1,
#:)

flowtrace
@1.�0�P%8')�MtYT?

flowexit
$'&(0�)�+-8'792-)�0b79&O7RB�#%742�0>JuEF.�2

/:.�2�@1798!)�GH,�)�2�/:798�2-)�?�)�2�)�/:+�)5$'/
exit

J9798'8�.�?%,�#%)
flowtrace

@1.�0�P%8')
@1P%&*,�39)=8'.�790�)�0VA=$',�#1)�79+-#]P%&*)�2Q6�2-.�;H2-79@[,�#%79,�+�748�8'&

exit
J

2-)�;H792-0�8')�&*&O.�?%A=#%)�,�#%)�2Q,�#%)=P:&*)�2K6�2-.�;H2-79@[+-798'8'&
flowtrace

MZYT?
flowexit

$'&(0�)�+-8'792-)�0V79&(7\&*.�?�,F)�GH,�)�2-/%798'J9,�#%)�/1,
#:)
flowtrace@1.�0�P:8�)5$�&O8'$�/%U!)�0b,�.5,
#:)=P%&*)�2Q6�2-.�;H2-79@[.�/%8'ICA=#%)�/
flowtrace

$�&
2-)�?�)�2-)�/%+-)�0vMZYT/]`�$�;HP:2-)ba�a�J9,�#%)

flowtrace
@1.�0�P:8�)5A=$'8�8!39)=8'.�790�)�0

A5$',
#wcTdDe�fng�i%jxJ939P%,�$�,�A=$'8�8!/%.�,F39)58�.�740�)�0bA5$',
#yk%elcTd�fhg�i%joM

zV{=|�}�~Q�5}L~Q�F�y�5�
�F~(|�~Q�F~Q���n~Q�
�����'�



�������!�>�4�����T�9���^�x� ����� �L����� ��¡�¢-£:¤�¥§¦���¨�© �LªF«4£L¬®H¯>¥H¡l¦
ld
%��°u��¨±��¡�²±�!³=¥H¡�´l¥Lµ

���
¶ �����
	��������
��������������� �-��� �������! � �

User programs

flowpgm()
{
flowtrace();
     .
     . 
     .

exit();
}

noflwpgm() {

junk();
   .
   .    
   .

exit();
}

#pragma soft flowexit

exit flowtrace

  if (_loaded(flowexit)){
     flowexit()
     }
     .
     .
}

flowtrace() {
  .
  .
  .
}

flowexit() {
  .
  .
  .
}

exit(){
   .
   .
   .

`F$';HP%2-)Va�a9M N .�?D,�)�GH,�)�2-/%798�P%&*79;L)

·Q)�?D)�2-)�/%+-)�&(@1790�)5,�.=)�/%,�2-I<6�.�$'/%,�&(8'.�+-79,�)�0b.�P%,�&*$'0�)=7\+�.�@16�$'8'79,�$�.�/
P%/:$�,�792-)=P%&*P:798�8'ICB�#%792-0�JuE�.�2K/:.�2�@1798!2�)�?�)�2-)�/%+-)�&HMZ"F#%)579&*&*)�@1398')�2
¸
as
¸ a�¹�¹%79/:0bº»+-.�@16�$'8�)�2 ¸ ºQ2-79ICº»+�.�@16�$'8')�2KqH)�2-&*$'.�/]¼®M ½\79/%0V.�/179/%0

ºQ2�74I N ,�79/:0�792-0bº»+-.�@16�$'8�)�2QqH)�2-&*$�.�/1¾¿M ½R74/%0b.�/:¹%798'8�.�AÀIH.�P1,�.
0�)�+-8'792-)=7\2-)�?�)�2�)�/:+�)5,�.=39)5&*.�?�,�M
Á &*.�?�,F)�GH,�)�2-/%798�$'/179&*&*)�@1398'I<8'79/%;HP:79;H)=$'&O0�)�+-8�792-)�0V39ICP%&*$'/%;<,�#%)
soft

@1.�0�$�?�$')�2K.�/1,�#%)
ext

0�$'2�)�+-,�$'qH)�Mt`F.�2K)�GH79@16�8')�Â

 ext getmsg:soft

"�#%$�&O&*,�79,
)�@1)�/%,�0�)�+-8�742�)�&O,�#%79,F798'8�2-)�?�)�2�)�/:+�)�&O$'/],�#%$'&(@1.�0�P%8')5,
.5,�#%)
)�GH,�)�2-/%798�&*IH@139.�8

getmsg
A5$'8�8!39)=&*.�?�,F2-)�?�)�2-)�/%+-)�&HM

"�.50�)�+-8�792-)57\&*.�?D,�)�GH,�)�2�/:798�$'/]ºQJ9P%&*)5,�#%)
#pragma

0�$'2-)�+�,�$'qH)�J979&
?�.�8�8'.�A5&HÂ

 #pragma soft getmsg 
 extern int getmsg();

Ã {5Ä }H{ÆÅV~Q�n�-�5� ~
�®{5|�}x~Q�5}H~(� ���5�-�
�����ÈÇ



�����É�!�>�4�Ê���m�9���±�x� ������L����� ��¡�¢�£:¤�¥*¦���¨!© �LªF«4£L¬®Ë¯>¥L¡l¦
ld
!��°u��¨±��¡�²±�!³=¥L¡�´l¥Hµ

����Ì�����
	��������
�������������������� �������! � �

"�#%)
#pragma

0�$�2-)�+-,�$�qH)5&*#%.�P%8'0V796�6�)�792Q39)�?D.�2-)579/%IC2-)�?D)�2-)�/%+-)�&O,
.
,�#%)5)�GH,�)�2-/%798�)�/%,�2-I<6>.�$�/%,*MZ"F#%)50�$'2�)�+-,�$'qH)=79?�?�)�+-,
&O,�#%)=)�/%,�$'2-)=&*.�P%2-+-)
?�$'8�)�M

"�#%)58�.�740�)�2K#%74/%0�8')�&(#%742�0V79/:0V&�.�?�,�2�)�?�)�2-)�/%+-)�&O$�/10�$'?�?D)�2-)�/%,�A=74IH&HMZYm?
,�#%)50�)�?�$'/%$�,�$'.�/1#%79&O39)�)�/1?�.�P%/%0V39IC,�#%)58�.�790>)�2�J4#%792-0V2-)�?D)�2-)�/%+-)�&O,
.
74/])�GH,�)�2-/%798!)�/%,�2�IC6�.�$'/%,F792-)5798'A=79IH&O&*79,�$�&*?�$')�0b39IC,�#%)5&�IL@]39.�8
0>)�?D$'/%$',
$'.�/ÍM Á #%792-0V2-)�?D)�2-)�/%+-)5,�.=7\8'$�392-792-IC)�/%,�2-I<6�.�$'/%,�A=$'8'8�+-79P%&*)
,�#%)5@1.�0�P%8')=+-.�/%,�79$'/%$'/%;C,
#:79,F)�/%,�2-I<6>.�$�/%,�,
.539)5$�/:+�8'P%0�)�0V$'/],�#%)
)�GH)�+-P:,
79348�)=6�2-.�;H2-79@_M
Á &*.�?�,F2-)�?�)�2�)�/:+-)=$'&(/%.�,�79P%,�.�@179,
$'+-798'8�IC&*79,�$'&�?�$')�0b34I<,�#%)5&*IH@]34.�8
0>)�?D$'/%$',
$'.�/ÍMZ"�.5&*79,�$�&*?�I<,�#%)5&*.�?�,F2-)�?D)�2-)�/%+-)�J9,�#%)5)�/%,�2-I<6>.�$�/%,�@1P%&*,F39)
$'/%+-8'P%0�)�0V$�/1,�#%)56�2-.�;H2-79@[?�.�2K&*.�@1)5.�,
#:)�2K2-)�79&*.�/ÍM Á &*.�?�,F2-)�?D)�2-)�/%+-)
,�.57R8'$'392-792-I<)�/:,
2-IC6�.�$'/%,F$'&(/:.�,F&*P%?�?D$'+-$�)�/:,F,�.=+-79P%&*)5,�#%)=@1.�0�P:8�)
+-.�/%,�79$'/%$'/%;C,�#%79,F)�/%,�2-IC6�.�$�/:,F,�.=39)5$'/%+-8�P%0>)�0b$'/1,
#:)=)�GH)�+-P%,�79398')
6>2�.�;H2-79@_M
Î�.�P]+-79/1+-79P%&*)5,�#%)58�$'392-792-IC)�/%,�2�IC6�.�$'/%,F,�.539)5$�/%+-8'P%0�)�0V$'/],�#%)
6>2�.�;H2-79@Ï39IC$�/%+-8'P%0�$'/%;C.�/%)5.�?%,�#%)=?�.�8'8�.�A5$'/%;<$'/1IH.�P%2K6>2�.�;L2�74@XÂ

•
Ym/:+-8�P%0>)=#%792-0V2-)�?D)�2-)�/%+-)�&O,�.=,�#%)5)�/%,�2�IC6�.�$'/%,F$'/1,
#:)=6�2-.�;H2-79@_M

•
Ym/:+-8�P%0>)=#%792-0V2-)�?D)�2-)�/:+�)�&O,�.=.�,�#%)�2Q)�/%,�2-I<6�.�$'/%,�&($'/1,�#%)=&*74@])
@].�0>P%8�)5&*.=,�#%79,�,�#%)=@1.�0�P%8')=A5$'8�8�34)=$'/%+-8�P:0�)�0b$'/1,
#:)=6�2-.�;H2-79@_M

•
`F.�2-+-)�ÐD8'.�790V,
#:)=.�3TS-)�+-,F@].�0>P%8�)�M N )�)=B�YT/%+-8�P:0�$�/:;<.�3TS-)�+-,F@].�0>P%8�)�&*J^E
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Á &($'&O,
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2-IC6�.�$'/%,F$'&O$�/%+-8'P%0�)�0
$'/1,�#%)=6�2-.�;H2-79@1J9,�#%)5&*.�?D,�2-)�?D)�2-)�/%+-)5$�&O&*79,�$�&*?�$�)�0V39IC,�#%)=)�/:,
2-IC6�.�$'/%,*M
YT?%,�#%)5)�/%,�2-I<6�.�$'/%,�$�&O/%.�,F$'/%+-8'P%0�)�0V$�/1,�#%)56�2-.�;H2�74@]J4,
#:)=&*.�?�,
2-)�?�)�2-)�/%+-)=$'&O+-.�/%qH)�2-,
)�0V$'/%,�.579/1P%/%&*79,�$'&*?D$')�0V)�GH,
)�2-/:798�2-)�?D)�2-)�/:+�)�MZYT?
,�#%)52-)�?�)�2�)�/:+�)5#%79&O/%.�,�39)�)�/1&*79,�$�&*?�$�)�0>J9/%.5)�2-2�.�2Q@1)�&*&*79;H)=A5$'8�8!39)
;H)�/:)�2-79,
)�0V$'/%0�$'+-79,�$�/:;<,�#%79,�,�#%)=2-)�?�)�2-)�/%+-)=$'&OP%/%&*79,�$�&*?�$')�0vMZYm?:,
#:)
)�/:,
2-IC6�.�$'/%,F$'&(2-)�?�)�2�)�/:+-)�0b0�P:2�$'/%;C6�2-.�;H2-79@[)�GH)�+-P%,�$'.�/%J979/
746�6�2-.�6�2-$�79,�)5)�2�2-.�2Q@])�&*&*79;H)5A=$'8'8�39)=$'&*&*P%)�0b74/%0b6�2-.�;H2-79@[)�GL)�+�P:,
$'.�/
A5$'8�8�,�)�2�@1$'/%79,�)�M
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Á ,F8�.�790V,�$�@1)�J9,�#%)58'.�790�)�2K0�)�,�)�2-@1$�/:)�&($'?%7\&*.�?D,�2�)�?�)�2-)�/%+-)=&*#:.�P%8�0V39)
8'$�/:U�)�0b,�.5,
#:)=+-.�2-2-)�&�6>.�/%0�$'/%;<)�/:,
2-IC6�.�$�/:,�M Á /1)�GH)�+-P%,�$�.�/:ÐD,�$'@])5,�)�&*,
$'&(/%)�)�0>)�0b,�.50�)�,�)�2�@1$'/%)5A=#%)�,�#%)�2Q,�#%)=2-)�?�)�2-)�/%+-)=$'&(&*74,
$'&*?�$�)�0V79/%0V+-79/
39)5+-798'8�)�0vMØÎF.�P1+-79/1)�$�,�#%)�2QP%&*)5,�#%)=8'$'392-792-IC2�.�P:,
$'/%)

_loaded
J4.�2KP%&*)

7\?D8'79;CA=.�2-0�J9,�.=6>)�2�?�.�2-@[,�#%)=,�)�&*,*M

YT?%,�#%)5$�/%6>P%,F792-;HP%@1)�/%,�,�.=,�#%)58�$'392-792-IC2�.�P:,
$'/%)
_loaded

$'&(79/1)�/%,�2-I
6�.�$'/%,F,�#%74,F#%79&O39)�)�/1$�/:+�8'P%0�)�0V$'/1,
#:)=6�2-.�;H2-79@1J9,�#%)58�$'392-792-IC2�.�P:,
$'/%)
_loaded

2-)�,�P%2-/%&O7\/%.�/%Ù�)�2-.5qH798'P%)�M
"�#%)=?�.�8�8'.�A5$�/:;<)�GH79@16�8')=$'&(7\&*$�@16�8'$'?D$')�0bqL)�2�&*$'.�/1.�?%,
#:)=6�2-.�;H2-79@[)�GH$',
6�2-.�+-)�&*&*$�/:;HJ979/%0V$',F$'8�8'P%&*,�2-79,�)�&(,�#%)5P%&*)5.�?

_loaded
MZ"F#:)

exit2-.�P%,�$'/%)=$'&(+-798'8')�0b79,�,�#%)=)�/%0V.�?%)�qH)�2-IC6�2-.�;H2-79@XMZYT,F/%)�)�0�&O,�.=+-798'8�,�#%)
flowexit

2-.�P%,�$�/:)=$'?%?�8'.�A=,�2-79+-)56�2-.�+�)�&*&*$'/%;C#%79&O39)�)�/1)�/%79348�)�0vs
flowexit

$�&O+-.�/%,�79$'/%)�0b$'/1,�#%)=&*79@1)5@1.�0�P%8')=79&O,�#%)=)�/:,
2-IC6�.�$'/%,
flowtrace

MZ"F#%)
flowtrace

)�/:,
2-IC6�.�$'/%,FA5$�8'8�39)5+-798�8')�0V$�?%,�#%)
?�8�.�A5,�2-79+-)=6�2-.�+-)�&*&*$'/%;<$'&O)�/%79398')�0vs�,�#%)�2-)�?�.�2�)5,�#%)5&�.�?�,F2-)�?�)�2-)�/%+-)=,�.
flowexit

?D2-.�@
exit

A5$�8'8�34)=&*79,�$'&*?D$')�0vMZYT?
flowtrace

$'&O/%.�,
+-798'8�)�0>J9,
#:)=&*.�?�,F2-)�?�)�2�)�/:+�)5,�.

flowexit
?�2�.�@

exit
A5$'8�8�/:.�,F39)

&*79,�$'&*?D$')�0vMZ"F#%)5+-.�0�)=$'/
exit.c

,�#%79,F+-798'8'&
flowexit

,�79U�)�&(,�#%)
?�.�8�8'.�A5$�/:;<?�.�2-@_Â

#pragma soft flowexit
extern int flowexit();
extern int _loaded();
exit () {
...
  if (_loaded(flowexit))
     flowexit();
}
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_loaded

2-.�P%,�$'/%)�MZ"F#%)5?D.�8'8'.�A=$'/%;C+-.�0�)=P:&�)�&O,�#%)5&�74@])5)�GH79@16�8')=,�.
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/* flowtrace.c */

int flowflag = 1;
flowtrace () {
 ...
}
flowexit () {
 ...
}

/* exit.c */

int flowflag;
exit () {
...
if (flowflag)
  flowexit();
}

YT?:,
#:)=@1.�0�P%8')=?�2-.�@
flowtrace.c

$'&($'/%+-8'P%0�)�0�J
flowflag

A=$'8'8
#:79qH)57\qH798�P:)=.�?Øa�J979/:0

flowexit
A5$�8'8�39)5+-798'8�)�0vMZYT?

flowtrace.c$'&O/%.�,F$'/%+-8'P%0�)�0�J
flowflag

A=$'8'8�39)5½\79/%0
flowexit

A5$'8�8!/%.�,F39)
+-798'8')�0vM
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HARDREF
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DEFDIR
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LIBDIR
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!�"$(
DEFDIR
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L0>3*,"$#&.$(4*	";>31,>3*,+�(�1,#&%)+�#�*,%6M
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–j
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]
LLIB

]
LINCLUDE
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DEFLIB
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–L
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LIBDIR
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DEFDIR
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def_ld
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DEFDIR[(¹,º$»�¼,½ )]=¾$¿�¼,À$»�Á0Â�Ã [, ¾$¿�¼,À$»�Á0ÂÅÄ , ...]

¹,º$»�¼,½ BEW�(�*,#�9�#�(�%P>Æ%)(�+�-�9$L0>3*,"$#&.$(C*,"$>X1	>X*	+�(�1,#&%)+�#&*,%)]
#&.$*,V&8$/�#&.$<U+�"$(4W�1,#�L0>31,7=L0>3*,"$#�.;(C.$>3L0(�]3V&-�<6#&*	>XV
.$>XLR(�]X>3.$/Q.$8$L0(�1,#�*A*	";>31,>3*,+�(�1,#&%)+�#�*,%6MYBÇ(�(4+�";(
target̂

�Ès_$*,-�L0LR>X.$/Q9@-�1A#�.;9@-�1,L0>3+�#�-�.0-�.0+�"$(
*,"$>31,>3*,+�(�1,#&%)+�#&*,%'+�"$>3+�*,>3.R2X(C%)W�(�*,#&9@#&(�/Q#�. ¹,º$»�¼,½ M

¾$¿�¼,À$»�Á0Â BEW�(�*,#�9�#�(�%P>ÆÉ=bUa`ÊAËCBÌ9�#�V&(C%)76%)+�(�LÍ/�#&1,(�*	+�-�1,7U.;>3L0(�M
ÎÏ"$(�.0>Ð%)(�+I-�9$L0>3*,"$#&.$(4*,"$>31,>3*,+�(�1,#�%)+�#&*	%P#&%'%)W�(�*,#&9@#&(�/Q-�.0>

DEFDIR/�#&1,(�*,+�#&56(�]3+�"$(C*,"$>X1	>X*	+�(�1,#&%)+�#&*,%'>31,(4>3%)%)-�*,#�>3+�(�/Q?C#&+�"R+�"$(4V�#&%)+I-�9
%)(�>31,*,"R/O#�1,(�*,+�-�1,#�(�%P+�-4*,1	(�>X+�(4>�Ñ »�¼ÅÒ$Â Ñ Â	¾ %)(�>31,*	"0V&#&%)+�MYa`9;.$-
*,"$>31,>3*,+�(�1,#�%)+�#&*,%'>31,(C%)W�(�*,#&9�#�(�/�]3+�"$(

DEFDIR
/�#�1,(�*,+�#&56(C*,1,(�>3+�(�%'>3.

Ó À Ñ »�¼ÅÒ$Â Ñ Â,¾ %)(�>31,*,"0V&#�%)+)MÔ\I-�80*,>3.0%)W�(�*,#�9�7=8$WQ+�-QÈ�Õ
DEFDIR/�#&1,(�*,+�#&56(�%)]3(�>3*,"0?C#&+�"0>Æ/�#&9�9@(�1,(�.$+�%)(�+I-�9$*,"$>31,>3*,+�(�1,#�%)+�#&*,%[M

DEFDIR/�#&1,(�*,+�#&56(�%P>31,(C.$-�+�*	8;LR8;V�>X+�#&56(�MYa�9;LR-�1,(4+�"$>3.0-�.$(
DEFDIR/�#&1,(�*,+�#&56(4?C#&+�"R+�"$(4%)>3L0(C*,"$>31,>3*,+�(�1,#�%)+�#&*,%'"$>3%P23(�(�.0%)W�(�*	#&9�#�(�/O]3+�";(

/�#&1,(�*,+�-�1,#&(�%'%)W�(�*,#&9@#&(�/Z-�.0+�";(CV&>3+�+�(�1:/�#&1,(�*,+�#�56(41	(�W�V&>3*,(C+�"$-�%)(
%)W�(�*,#&9@#&(�/Q-�.R+�"$(49@-�1,L0(�1,MYa`9$L0-�1	(4+�"$>3.0-�.$(48$.$+�>31,<6(�+�(�/Q%)(�>31,*	"0V&#&%�+
#&%'%)W�(�*,#&9@#&(�/�]3+�"$(CV&>3+�+�(�1A/�#�1,(�*,+�#�5T(C1,(�W�V�>X*	(�%P+�";(C9�-�1	L0(�1,M
!�"$(CV&-�>3/�(�1:/�(�+�(�1,L0#�.;(�%'+�"$(C+�>31,<6(�+I(�.;56#�1,-�.$L0(�.$+I-�9$>ÐW�1,-�<61,>3LÍ9�1,-�L
+�"$(

TARGET
(�.$56#&1,-�.$L0(�.$+I5T>31,#�>32XV�(4^�%�(�(4%)8$23%)(�*,+�#&-�.0ÖÇM ×ÇM Ø3]XW�>3<6(QÈ�Ù3]

9�-�1:L0-�1,(C#&.$9�-�1,L0>3+�#�-�.0-�.0+�"$(
TARGET

56>31,#�>X23V�(�_�]3-�1Å]3#&9
TARGET

#�%
.$-�+�%)(�+�]X9@1,-�LÍ+�"$(4L0>3#&.R1,-�8$+�#&.$(4-�9$+�"$(CW�1,-�<61,>3LÚMY!I"$(4V&-�>3/�(�1:%)*,>3.$%
+�"$(

DEFDIR
+�>31,<6(�+�(�/Q%)(�>31,*,"0V�#&%)+�%'#&.R+�"$(4-�1,/�(�1:%)W�(�*,#&9@#&(�/ÛMYa`9$>Æ%)(�+

-�9
DEFDIR

LR>X*	";#�.;(C*,"$>31,>3*,+�(�1,#�%)+�#&*,%'/�-�(�%P.$-�+I*,-�.$9�V�#&*,+I?4#�+�"0+�"$(
*,"$>31,>3*,+�(�1,#�%)+�#&*,%'-�9$+�"$(4+�>X1	<6(�+�(�.$56#&1	-�.;LR(�.;+�]3+�"$(4>3%)%)-�*,#�>X+�(�/Q%)(�>31,*,"
V&#�%)+�#�%P8$%)(�/Q>3%P+�";(C/�(�9�>38$V&+I%)(�>X1	*,"0V&#�%)+�9@-�1A+�"$(CWO1	-�<T1	>XLÜMYa`9$.$-�.;(C-�9
+�"$(

DEFDIR
*	";>31,>3*,+�(�1,#&%)+�#�*,%'%)(�+�%'L0>3+�*,"$(�%P+�";(C+�>31,<6(�+I(�.$56#&1,-�.$L0(�.$+�]

-�1A#�9$.;-C+�>31,<6(�+�(�/Z%)(�>31,*,"0V&#�%)+�%'";>356(C2X(�(�.R%)W�(�*,#&9@#&(�/�]3+�"$(48$.$+�>31,<6(�+�(�/
%)(�>31,*,"0V�#&%)+I#&%P8$%)(�/ÛM
a`.$#&+�#�>3V&V&7c]

DEFDIR 
%�WO(�*	#&9�#�(�%P+�"$(

/lib
>3.;/

/usr/lib
/�#&1,(�*,+�-�1	#&(�%

#&.R+�"$(48$.$+�>31,<6(�+�(�/Q%)(�>31,*	"0V&#&%�+�>3.$/Q/�-�(�%'.;-�+I%)W�(�*,#�9�7=>3.$7=/�#�1,(�*,+�-�1,#�(�%
#&.R+�"$(4+�>31,<6(�+�(�/Q%)(�>31,*,"RV&#&%)+�M
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ld
¯ ¡�±²¡	ª�¡	¤�³�¡ ´C¨T¤�µ�¨6¶

�`������	��
����������������������	��	��� ������� � � �

DAà6>3L0W�V&(�¸

defdir(cray–ymp)=/lib/xlib,/usr/lib/xlib
defdir=/lib,/usr/lib,/usr/local/lib

ÎÏ";(�.0+�";(C+�>31,<6(�+I(�.$56#&1,-�.$L0(�.$+I-�9$>ÐW�1,-�<61,>3LÍ#&%
cray–ymp

]3+�"$(
/lib/xlib

>3.$/
/usr/lib/xlib

/O#�1,(�*,+�-�1,#�(�%'>X1	(4%)(�>31,*,"$(�/ÛM
ÎÏ";(�.R>3.;7U-�+�"$(�1A+�>31,<6(�+I(�.$56#&1,-�.$L0(�.$+I#&%P8$%)(�/�]3+�"$(

/lib
]

/usr/lib
]3>3.$/

/usr/local/lib
/�#&1,(�*,+�-�1,#&(�%'>31,(C%)(�>X1	*,"$(�/yM

ÊA-�L0LR>X.$/�S�V�#&.$(4(�á38$#&56>3V&(�.$+)¸Y.$-�.$(

!�"$(
LIBDIR

/O#�1,(�*,+�#�56(4>3/�/�%'/�#&1,(�*,+�-�1	7=.$>3L0(�%'+�-C+�"$(CV&-�>3/�(�1�â %P8$%)(�1
/O#�1,(�*,+�-�1,7U%)(�>31,*,"0V�#&%)+�]3?C";#�*,"0#&%'8$%)(�/Q+�-C9�#&.$/Q9@#&V�(�%P%)W�(�*,#&9@#&(�/Q-�.R+�"$(
–l

>3.$/
–j

*,-�L0LR>X.$/�S@V&#&.$(4-�W�+�#�-�.$%)]3>X%'?4(�V�V >3%'9�#&V�(�%P%)W�(�*,#�9�#&(�/Z-�.0+�"$(
LBIN

]
LLIB

]
LINCLUDE

]3>X.$/
DEFLIB

/�#�1,(�*,+�#�56(�%6MY!I"$(4V�-�>X/�(�1:9�#�1,%)+
%)(�>X1	*,"$(�%P(�>3*,"0/�#�1,(�*,+�-�1,7U#&.0+�"$(C8;%)(�1:%)(�>31,*,"RV&#&%)+�MYa`9$/�#&1,(�*,+�-�1,#&(�%
";>356(4.$-�+I23(�(�.0%)W�(�*,#&9@#&(�/�]3-�1A#&9$+�"$(49@#&V�(4*,>3.$.;-�+I23(4V�-�*,>3+�(�/Q#&.0>3.$7=-�9
+�"$(4%)W�(�*,#�9�#&(�/Z%)(�>31,*,"0/�#&1,(�*	+�-�1,#&(�%)]3+�";(CV&-�>3/�(�1:%)(�>X1	*,"$(�%P+�"$(C/�(�9�>38$V&+
/O#�1,(�*,+�-�1,7U%)(�>31,*,"0V�#&%)+I9�-�1:+�"$(49@#&V�(�MY^�BÇ(�(Cã

DEFDIR
/�#&1	(�*,+�#&56(�]²äIW�>3<6(

ÈsÕ3å3]39�-�1:#&.$9�-�1	L0>3+�#&-�.0-�.R+�"$(4/�(�9�>38$V&+I/�#&1,(�*,+�-�1,7=%)(�>31,*,"0V�#&%)+)M _
·�-�1,LR>X+�¸

LIBDIR=¾$¿@¼,À$»OÁRÂ`æ [,¾$¿�¼,À$»�Á0Â�ç ,...]

¾$¿�¼,À$»�Á0Â ÉUb=a`Ê:Ë4Bè9�#�V&(C%)76%)+�(�LÍ/�#&1,(�*	+�-�1,7U.;>3L0(�M
\�-�8RL0>37=%)W�(�*,#�9�7U8;WZ+�-4Ö3ÕÆ/�#&1,(�*,+�-�1	7=.$>3L0(�%6MNa`9$+�"$#&%'/O#�1,(�*,+�#�56(
*,-�.$+�#&.$8$(�%P23(�76-�.$/Q-�.;(CV&#&.$(�]3(�.$/Q(�>3*,"0*,-�.$+�#&.$8$(�/QV&#�.;(C?4#&+�"0>
*,-�L0L0>ÇMNéê8$V&+�#�W�V&(

LIBDIR
/�#&1,(�*,+�#�56(�%P>31,(C*,8$L08$V&>3+�#�56(�MYD:>3*,"

/O#�1,(�*,+�#�56(4>3/�/�%P/�#�1,(�*,+�-�1,7U.$>3L0(�%P8$.$+�#�V�+�"$(4V�#&L0#&+I-�9$Ö3ÕÆ#&%'1,(�>3*,"$(�/yM
DAà6>3L0W�V&(�¸

LIBDIR=/mydir/lib,locallib

!�"$(CV&-�>3/�(�1A>3/�/�%
/mydir/lib

>3.$/
locallib

^�1,(�V&>3+�#�56(4+�-4+�"$(
*,8$1,1,(�.$+�/�#�1,(�*,+�-�1,76_$+�-C+�"$(CV&#&%)+I-�9$8$%)(�1:%)(�>X1	*,"0/�#&1	(�*,+�-�1,#&(�%6M
ÊA-�L0LR>X.$/�S�V�#&.$(4(�á38$#&56>3V&(�.$+)¸

–L
-�W�+�#&-�.

LIBDIR �I�������6�`���3�~�~	�@~��ìë
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ld
¯$¡�±²¡	ª�¡	¤�³�¡ ´C¨T¤�µ�¨T¶

�`��í ���	��
����������������������	� �,��� ������� � � �

!�"$(
OUTFORM

/�#&1,(�*,+�#&56(4<6#�56(476-�80>ÆL0(�>3%)8$1,(4-�9$*,-�.$+�1	-�V -�56(�1:+�"$(
(�à6(�*,8$+�>323V&(CWO1	-�<61,>3Lî+�";>3+I+�"$(CV&-�>3/�(�1AW�1,-�/�8$*,(�%6Mï\I-�80*,>3.0+�(�V�V +�";(
V&-�>3/�(�1:+�"$(4+�76W�(C-�9$-�8$+�W�8;+I9@#&V&(C+�-CW�1,-�/�8;*	(�M

!�"$(
OUTFORM

/�#&1,(�*,+�#&56(4%)W�(�*,#�9�#�(�%P+�"$(C+�76W�(4-�9$+�"$(C-�8;+�WO8$+I9�#�V&(C-�9;+�";(
V&-�>3/�(�1,MN!�"$#�%P/�#&1	(�*,+�#&56(C(�%)%)(�.$+�#&>3V&V�7=>3V&V�-�?4%'76-�80+�-C238;#�V&/Q>ÆW�1,(�V&#�.;ð�(�/
*,-�V&V�(�*,+�#&-�.R-�9;9@#&V&(�%'?4#�+�"0>

.o 
(�à6+�(�.$%)#&-�.ïMYÎê#�+�"$#&.0+�";#�%P*,-�V�V&(�*,+�#�-�.0-�9

9�#�V&(�%P>3V&V�#&.$+�(�1	.;>3V�1,(�9�(�1	(�.;*	(�%P"$>35T(C23(�(�.01,(�%)-�V&56(�/ÛMY!I";#�%P9@(�>X+�8;1	(
"$(�V&W�%'1,(�/�8;*	(4>3W�W�V&#�*,>3+�#&-�.RV&#&.$ðo+�#&L0(�M
·�-�1	L0>3+)¸

OUTFORM=[ABS|REL]

ABS
!�"$(C-�8;+�WO8$+I9�#&V�(4?C#&V&V�"$>356(4>3V&V�#&.$+�(�1,.$>3V�1,(�9�(�1,(�.$*,(�%
1,(�%)-�V&56(�/Q^@/�(�9�>38$V&+�_�M

REL
!�"$(C-�8;+�WO8$+I9�#&V�(4?C#&V&V�"$>356(4#&.$+�(�1,.$>3V�1,(�9�(�1,(�.$*,(�%
1,(�%)-�V&56(�/Z>3+IV&#&.$ðv+�#&L0(�M

ld
*,-�L0L0>3.$/�S�V�#&.$(4(�á38$#&56>3V&(�.$+)¸

–r
^�+�"$(C(�à6(�*,8$+�>323V&(CWO1	-�<T1	>XLÍ?C#&V&V

"$>X56(C+�"$(C1,(�V&>3+�#�5T(C>3+�+�1	#&238$+�(�_`M
a`+I#&%'>3%)%)8$L0(�/Q+�"$>3+I+�"$(41,(�V�-�*,>3+�>323V&(4-�8$+�W�8$+I?4#�V&V�23(4#�.;56-�ð�(�/Q-�.$V�7
?4#�+�"0+�"$(

ld
*	-�L0L0>3.$/ÛMYa`9$76-�80#�.;56-�ð�(4+�";(C1,(�V&-�*	>X+�>32XV�(4-�8$+�W�8$+I?4#&+�"

+�"$(
segldr

*,-�LRL0>3.;/�]323(C*,(�1,+�>3#&.R+�-4#�.$*,V&8$/�(4+�"$(
SYSTEM=STDALONE

/�#&1,(�*,+�#�56(�M

ñ }ofòfAó4fAgztowTrCôÆu,f
eQxy{4nCxIr4õ
~�~	�öë

OUTFORM �����[���6�����3�~�~	�öë��@~
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ld
¯ ¡�±²¡	ª�¡	¤�³�¡ ´C¨T¤�µ�¨6¶

�`��÷���	��
����������������������	��	��� ������� � � �

!�"$(
START

>3.$/
CALLXFER

/�#&1	(�*,+�#&56(�%'V&(�+I76-�8R*,-�.$+�1,-�V�+�"$(CWO-�#�.$+�>3+
?4"$#&*,"R76-�8;1:W�1,-�<61,>3LÍ2X(�<6#�.$%P(�à6(�*,8$+�#�.;<6]3>3.$/Q+�"$(�7U>XV�%)-4#�.;+�(�1,*,(�W�+
/O(�9@#&.$#&+�#&-�.$%P-�9$(�.$+�1,7UW�-�#&.$+�%'>3+�V�-�>3/Q+�#�L0(�M

!�"$(
START

/�#&1	(�*,+�#&56(C%)W�(�*,#&9@#&(�%'+�"$(4(�.$+�1	7=W�-�#&.$+I+�"$>3+I1,(�*,(�#�5T(�%
*,-�.$+�1,-�V�9�1,-�LÍ+�"$(C-�W�(�1,>3+�#&.$<=%)76%)+�(�Lî?C"$(�.0+�"$(4W�1	-�<T1	>XLÍ23(�<6#&.$%
(�à6(�*,8;+�#&-�.ïMY·I-�1:.;-�1	L0>3V�WO1	-�<61,>3L0%P(�à6(�*,8$+�#�.$<=8$.$/�(�1A+�"$(CÉ=b=a�ÊAËCB
-�WO(�1	>X+�#&.$<=%)76%)+�(�L0]3+�"$(4(�.$+�1	7=W�-�#&.$+I#&%'+�"$(C%)76%)+�(�LÍ%)+�>31,+�S@8;WZ1,-�8$+�#&.$(�M
!�"$(C/O(�9@>38;V�+I/O#�1,(�*,+�#�56(�%P9@#&V&(C%)W�(�*,#&9@#&(�%'+�"$(4*,-�1	1,(�*,+I(�.$+�1,7=W�-�#�.;+I9@-�1
76-�8;1:%)76%)+�(�LÚMï\I-�80%)"$-�8;V�/Q8;%�(4+�"$(

START
/O#�1,(�*,+�#�56(4-�.$V&7U?4"$(�.

2X8$#�V&/�#&.$<=>Æ%)W�(�*,#&>3V�S�W�8$1,W�-�%)(4W�1,-�<61,>3LÜM
·�-�1,LR>X+�¸

START=ÂÅøÛÀ$»�Á0Â

ÂÅøÛÀ$»OÁRÂ bU>3L0(4-�9$(�.$+�1	7=W�-�#&.$+I>3+�?C"$#&*,"0W�1,-�<61	>XLÍ(�à6(�*,8$+�#�-�.
23(�<6#�.;%6M

!�"$(
CALLXFER

/�#&1,(�*,+�#&56(4%)W�(�*,#�9�#�(�%P+�"$(C(�.$+�1,76S�W�-�#&.$+I.$>3L0(48$%)(�/Z2X7
+�"$(4%)76%)+�(�LÍ%)+�>31,+�S�8$WQ1,-�8$+�#�.$(4+�-C*,>3V&V�76-�8$1:L0>3#&.0W�1,-�<61,>3LÚMN!I";(
V&-�>3/�(�1AV�#&.$ð %'1,(�9�(�1	(�.;*	(�%P+�-C+�"$(

CALLXFER
(�.;+�1,7=W�-�#&.$+I+�-C+�"$(

+�1,>3.$%)9�(�1:(�.;+�1,7=W�-�#&.$+I/�(�9�#&.$(�/Z2X7U+�"$(
XFER

/�#&1,(�*,+�#&56(�MY!I"$(4/�(�9@>38;V�+
/O#�1,(�*,+�#�56(�%P9@#&V&(C%)W�(�*,#&9@#&(�%'+�"$(4*,-�1,1	(�*,+�.$>3L0(C9�-�1:76-�8$1A%)76%)+�(�LÚMÔ\I-�8
%)";-�8$V�/Q8;%)(C+�"$(

CALLXFER
/�#&1	(�*,+�#&56(C-�.;V�7=?4"$(�.0238$#&V�/�#&.$<=>

%)W�(�*,#&>3V&S@WO8$1,W�-�%)(YWO1	-�<61,>3LÚM
·�-�1,LR>X+�¸

CALLXFER=ÂÅøÛÀ$»�Á0Â

ÂÅøÛÀ$»OÁRÂ BÇ76L023-�V�.$>3L0(48$%)(�/Z237=+�"$(C%)76%)+�(�LÍ%)+�>31,+�S@8;W
1	-�8;+�#&.$(4+�-C*,>3V&V�+�"$(

XFER
(�.$+�1,7UW�-�#&.$+)M

ùú{4mow6xI{4u,u,hkmonûf'mow6xIl
eQ{ChkmowT|Kr4mop
f'óCf'gztvwThk{Cm
~�~	�ìü

START �I�������6�`���3�~�~	�ìü��@~

CALLXFER �����[���6�`���3�~�~	�ìü��ìë
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�`��ý ���	��
����������������������	� �,��� ������� � � �

!�"$(
SYSTEM

/�#&1,(�*,+�#�56(4%)W�(�*,#�9�#&(�%'8$.$/�(�1A?C"$#&*,"0-�W�(�1,>3+�#�.$<=%)76%)+�(�L
76-�8$1AW�1,-�<61,>3LÍ?4#�V&V�(�à6(�*,8$+�(�MN!�"$(

INCFILE
/�#&1,(�*	+�#&56(C%)W�(�*,#&9@#&(�%'+�"$(

.$>XLR(4-�9$>ÐW�1,(�56#�-�8;%�V&7=238$#&V�+�(�à6(�*,8$+�>323V&(CW�1,-�<61,>3LÚMY!I"$(
ZSYMS/�#&1,(�*,+�#&56(4*	-�.;+�1,-�V&%'?4"$(�+�"$(�1:+�"$(4V�-�>3/O(�1:?C#&V&V�#�.;*	V&8$/�(4+�"$(C%)W�(�*,#&>3V

zzzzzz?? 
%)76L023-�V&%'#&.R+�"$(4V�-�>X/ZL0-�/�8$V&(�M

!�"$(
SYSTEM

/�#&1,(�*,+�#&56(C%)(�V&(�*,+�%'+�"$(C+�>31,<6(�+I-�W�(�1,>3+�#&.$<U%)76%)+�(�LÍ-�.
?4"$#&*	"076-�8$1AW�1,-�<61,>3LÍ?4#�V&V�(�à6(�*,8$+�(�MN!�"$(C/O(�9@>38;V�+I/O#�1,(�*,+�#�56(�%P9@#&V&(
%)W�(�*,#&9@#&(�%P>

SYSTEM
56>3V&8$(C-�9

UNICOS
M

·�-�1	L0>3+)¸

SYSTEM=þ3ÂÅÿ�����¼,¾

UNICOS
BÇ(�+�%'+�"$(C+�>31,<6(�+I-�W�(�1,>3+�#�.;<U%)76%)+�(�LÍ+�-4ÉUb=a`Ê:Ë4BiM
Î ";(�.

SYSTEM=UNICOS
#&%'%)W�(�*,#&9@#&(�/�]3+�"$(4V�-�>X/�(�1

1	(�áX8$#�1,(�%P+�"$>3+I+�"$(
START

>X.$/
CALLXFER/�#�1,(�*,+�#�5T(�%'>31,(4%�WO(�*	#&9�#�(�/O]3>3.$/Q(�.$>323V&(�%'";(�>3WZ>X.$/

%�+�>3*,ðoW�1,-�*,(�%)%)#�.;<6]3(�.$>323V&(C+�>3%)ðo*,-�L0LR-�.023V&-�*,ð
W�1,-�*	(�%)%)#&.$<6]3>3.;/Z>3/O/�%'+�"$(

_infoblk#�.$9�-�1,L0>3+�#�-�.023V&-�*,ðv+�-476-�8$1:W�1,-�<61,>3Lî^@/�(�9�>38$V&+�_�M

STDALONE
BÇ(�+�%'+�"$(C+�>31,<6(�+I-�W�(�1,>3+�#&.$<U%)76%)+�(�LÍ+�-C23(
8$.$/�(�9�#�.;(�/ÛMY!I"$(4V&-�>3/�(�1:/�-�(�%P.$-�+�1,(�á38$#&1	(4>3.$7
/�#�1,(�*,+�#�5T(C%)(�+�+�#&.$<6%P>3.$/Z/O-�(�%'.$-�+IW�(�1,9�-�1,LÍ>3.$7
%�WO(�*	#&>3V�WO1	-�*,(�%)%)#&.$<$MY!I"$(

STDALONE 
/�#�1,(�*,+�#&56(

%�";-�8$V&/Q23(C8;%)(�/Z-�.;V�7=9�-�1:%)W�(�*,#&>3V�S�W�8$1,W�-�%)(
W�1,-�<61	>XLR%6M

!�"$(
INCFILE

/�#&1,(�*,+�#&56(4%)W�(�*,#�9�#�(�%P+�"$(C.;>3L0(C-�9$>ÐW�1,(�56#&-�8$%)V�76S�238$#&V&+
(�à6(�*,8$+�>323V&(CWO1	-�<61,>3LÚMN!�"$(CV&-�>3/�(�1A(�à6+�1,>3*,+�%'+�"$(4%)76LR2X-�V�#�.$9�-�1,L0>3+�#�-�.
9�1,-�LÍ+�"$(C9�#&V�(4%)W�(�*,#�9�#&(�/Z?4#&+�"0+�"$(

INCFILE
/�#&1,(�*,+�#&56(�MN!I";(C(�à6+�1,>3*,+�(�/

%)76L023-�V�#&.$9�-�1,LR>X+�#&-�.0#�%P8$%)(�/Q+�-C%)>3+�#&%)9@7=(�à6+�(�1,.$>3V�1,(�9�(�1	(�.;*	(�%P>3.$/Q+�-
>3V&V&-�*	>X+�(4*,-�LRL0-�.023V&-�*	ð %'9�-�1:-�2��,(�*	+�LR-�/O8$V�(�%PV�-�>3/O(�/Z/�8;1	#&.$<=+�";#�%
#&.$56-�*,>3+�#&-�.R-�9$+�"$(4V&-�>3/�(�1,MYÎÏ"$(�.08$%)(�/Q#&.0*	-�.��	8$.;*	+�#&-�.0?C#&+�"0+�";(

ORG
]

SYSTEM=STDALONE
]3>3.$/Z-�+�"$(�1A/�#�1,(�*,+�#&56(�%)]3>ÆW�1,-�<61,>3LÍ9�1,>3<6L0(�.$+I#&%

238;#�V&+I+�"$>3+�*,>3.R(�àT(�*	8;+�(4#&.R+�"$(4>3/�/�1,(�%)%P%)W�>3*,(C-�9;+�";(C-�1,#&<6#�.;>3V
W�1,-�<61,>3LÚMN!�"$(C-�1,#&<6#�.;>3V W�1,-�<61,>3LÍL08$%)+I/�-4+�"$(C9�-�V&V�-�?4#&.$<U>X*	+�#&-�.$%6¸
*,>3V&V�+�"$(CV&-�>3/�(�1:+�-C*,1,(�>3+�(C+�"$(CWO1	-�<T1	>XLÍ9@1,>3<6L0(�.$+�]3W�1,-�56#&/�(C+�"$(
L0(�L0-�1,7U%)W�>3*,(�]3+�-C1,(�>3/Z+�"$(4W�1,-�<61,>3LÍ9@1,>3<6L0(�.$+�#�.$+�-4#�+�%'>3/�/O1	(�%)%

� h)|Egzf'u,u,r4mofA{Cto|
n4u,{4ô=r4u=pZhkxyf'gzw6h��4fA|
~�~	�
	

SYSTEM �������[�6�����3�~�~	�
	��@~

INCFILE �I�������6�`���3�~�~	�
	��ìë
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�`������	��
����������������������	��	��� ������� � � �

%)W�>X*	(�]3>X.$/ZWO>3%)%'*,-�.$+�1,-�V�+�-C#&+�MY!I"$(4(�à6(�*,8$+�>323V&(C-�8$+�W�8;+IW�1,-�/�8$*,(�/
?4"$(�.

INCFILE
#&%P8$%)(�/Z*,>3.;.$-�+I23(4(�à6(�*,8$+�(�/Z#&.$/�(�WO(�.$/�(�.$+�V&7sMY!I";(

INCFILE
/�#&1,(�*,+�#�56(4%)"$-�8$V&/Q23(C8$%)(�/Q-�.$V&7=9@-�1A%)W�(�*,#�>3V&S�W�8$1,W�-�%)(

WO1	-�<61,>3L0%6M
·�-�1,LR>X+�¸

INCFILE=`¿��@Â

`¿��@Â bU>3L0(4-�9$>Ð9@#&V&(C*,-�.$+�>3#&.$#&.$<=>ÆWO1	(�56#&-�8$%)V&7=V�#&.$ð�(�/
(�à6(�*	8;+�>X23V�(CW�1,-�<61,>3LÚM

!�"$#&%'/�#&1,(�*	+�#&56(C*,-�.;+�1,-�V&%'?4"$(�+�"$(�1:+�"$(4V�-�>3/O(�1:?4#�V&V�#&.$*,V�8$/O(C+�"$(
%)W�(�*,#&>3V

zzzzzz??
%)76L023-�V�%P#&.R+�"$(4V&-�>3/ZL0-�/�8$V&(�MY!I"$(4/�(�9�>38$V&+I#&%

OFF
M

ZSYMS=[ON|OFF]

ON
a�.;*	V&8$/�(4+�"$(

zzzzzz??
%)76L023-�V&%'#&.0+�"$(CV&-�>3/

LR-�/�8;V�(�M

OFF
HC-4.$-�+I#&.$*,V&8$/�(4+�";(

zzzzzz??
%)76L023-�V&%'#&.R+�"$(4V&-�>3/

LR-�/�8;V�(�M
ÊA-�L0LR>X.$/�S�V�#&.$(4(�á38$#&56>3V&(�.$+)¸Y.$-�.$(�M

�;(�1	-4>3/�/�1,(�%)%'/O#�1,(�*,+�#�56(�%P%)W�(�*,#�9�7U>Ð23V&-�*,ðv+�"$>3+�#�%P+�-4-�*,*	8;W�7U>3/O/�1,(�%�%
� (�1,-�MYÎÏ"$(�.0+�"$(�%)(C/�#&1,(�*,+�#�56(�%P>31,(C8;%�(�/Q+�"$(456>3V&8$( � (�1,-4#�%P.$-4V�-�.;<6(�1>Ð56>3V&#&/ZW�-�#&.$+�(�1:5T>3V�8;(�MN!�"$(

ZEROCOM
/�#&1,(�*	+�#&56(C%)W�(�*,#&9�#�(�%P+�";(C.$>3L0(

-�9;+�";(C*,-�L0LR-�.023V&-�*,ðv+�"$>X+I#&%'+�-C23(4W�V&>3*,(�/Z>3+�+�";( � (�1,-C>X/�/�1,(�%)%'-�9+�"$(4/�>3+�>Ð%�WO>3*,(C#&9$*,-�LRL0-�.023V&-�*	ð %'W�1,(�*,(�/�(CV&-�*,>3V�23V&-�*,ð�%���-�+�"$(�1,?C#&%)(
>XV�V�+�"$1,(�(C/O#�1,(�*,+�#�56(�%P>3.$/Q+�";(�#�1:*,-�1,1,(�%)W�-�.$/�#&.$<=>3%)%)(�L023V�7=L0-�/�8$V&(�%
>X1	(4+�-C23(4W�1,-�56#�/�(�/yMN!I";(

ZERODATA
/�#�1,(�*,+�#�5T(C%)W�(�*,#�9�#&(�%'+�"$(C.;>3L0(

-�9;+�";(CL0-�/�8$V&(C+�"$>3+�#�%P+�-C23(4W�V�>X*	(�/Q>3+I+�"$( � (�1,-C>3/�/O1	(�%)%P-�9$+�"$(C/�>X+�>%)W�>X*	(�MY!�"$(
ZEROTEXT

/�#&1,(�*	+�#&56(C%)W�(�*,#&9�#�(�%P+�";(C.$>3L0(4-�9$+�"$(CL0-�/�8$V&(
+�"$>X+I#�%P+�-C23(4W�V�>X*	(�/Q>3+I+�"$( � (�1,-C>3/�/�1,(�%)%'-�9;+�";(C+�(�à6+I%)W�>3*,(�M

ZSYMS �I�������6�`���3�~�~	��	��ìü

� fAxI{ r4pZpZxIfA|E|
pQhkxyf'gzw6h��Cf'|
~�~	���
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�`��� ���	��
����������������������	� �,��� ������� � � �

!�"$(
ZEROCOM

/�#&1,(�*,+�#&56(4%)W�(�*	#&9�#�(�%P+�"$(C.$>XLR(4-�9$+�"$(C*,-�L0L0-�.R2XV�-�*,ð
+�"$>3+�#�%P+�-423(4W�V�>X*	(�/Q>3+I+�"$( � (�1,-C>3/O/�1,(�%�%P-�9$+�"$(C/O>3+�>Æ%)W�>3*,(4^@#&9$+�"$(V&-�>3/Q-�1	/�(�1A#�%

COMMONS
]
MODULES

��-�+�"$(�1,?C#&%)(C+�"$#&%P/�#�1,(�*,+�#�56(4"$>3%P.$-
(�9�9@(�*,+�_`MN!�"$(C.;>3L0(�/ZL0-�/�8$V&(4LR8;%)+I*,-�.$+�>3#&.R-�.;V�7=-�.$(4*	-�L0L0-�.0/�>3+�>
23V&-�*,ðIMYa�9;+�";(C/�#&1,(�*	+�#&56(4#�%P.$-�+IW�1,(�%)(�.$+�]3-�1:#&9$+�"$(4.$>3L0(�/QLR-�/�8;V�(4#�%
.$-�+�9@-�8;.$/�]3.$-4%)W�(�*,#&>3V�W�1,-�*,(�%)%)#�.;<U9�-�1A>3/�/�1,(�%)%'ÕÐ#&%'/�-�.;(�M
!�"$(CV&>3%)+

ZEROCOM
/�#&1,(�*,+�#&56(4(�.$*,-�8$.$+�(�1,(�/Q#�%P+�";(C-�.$(48$%)(�/���+�"$(

(�>31,V&#�(�1
ZEROCOM

/�#&1,(�*,+�#�56(�%'>X1	(4#�<6.;-�1	(�/yM
!�"$#�%P/�#&1	(�*,+�#&56(C%)"$-�8;V�/Q-�.$V&7U2X(C8$%)(�/Q#&.R+�"$(4/�(�9�>38$V&+I/�#&1,(�*	+�#&56(�%'9�#&V�(�M
·�-�1	L0>3+)¸

ZEROCOM=���@þ3À;»�Á0Â

����þ3À$»�Á0Â bU>3L0(4-�9$+�";(C*,-�L0LR-�.023V&-�*,ðv+�-423(CV&-�>3/�(�/ÛM

!�"$(
ZERODATA

/�#&1,(�*	+�#&56(C%)W�(�*,#&9�#�(�%P+�";(C.$>3L0(4-�9$+�"$(CL0-�/�8$V&(4+�";>3+I#&%
+�-C2X(CW�V&>3*,(�/Z>X+I+�"$( � (�1,-4>3/�/�1,(�%)%'-�9$+�"$(4/�>3+�>Æ%)W�>X*	(�MY!I";(C.$>3L0(�/L0-�/�8$V&(CL08$%)+�*	-�.;+�>X#�.0-�.$V&7U-�.;(CV&-�*,>3V�/�>3+�>Ð23V&-�*	ð�MNa`9$+�"$(4/�#�1,(�*,+�#&56(C#&%
.$-�+�W�1,(�%)(�.$+�]3-�1:#&9$+�"$(4.$>3L0(�/QLR-�/O8$V�(4#&%'.$-�+�9@-�8;.$/�]3.$-4%)W�(�*,#&>3V
W�1,-�*,(�%)%)#�.;<U9�-�1:>X/�/�1,(�%)%'ÕÐ#&%'/�-�.$(�M
!�"$(CV&>3%)+

ZERODATA
/�#&1	(�*,+�#&56(C(�.;*	-�8;.$+�(�1	(�/Q#&%'+�"$(C-�.;(CW�1,-�*,(�%)%)(�/��

+�"$(4(�>31,V�#&(�1
ZERODATA

/�#�1,(�*,+�#&56(�%'>31,(C#&<6.$-�1,(�/ÛM
!�"$#�%P/�#&1	(�*,+�#&56(C%)"$-�8;V�/Q-�.$V&7U2X(C8$%)(�/Q#&.R+�"$(4/�(�9�>38$V&+I/�#&1,(�*	+�#&56(�%'9�#&V�(�M
·�-�1	L0>3+)¸

ZERODATA=Á���¾$À$»OÁRÂ

Á���¾$À$»�Á0Â b=>3L0(C-�9$+�"$(4L0-�/�8$V&(C+�-C23(4V&-�>3/�(�/ÛM

ZEROCOM �I�������6�`���3�~�~	�
���@~

ZERODATA �I�������6�`���3�~�~	�
���ìë
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�`������	��
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!�"$(
ZEROTEXT

/�#&1,(�*,+�#&56(4%)W�(�*,#�9�#&(�%'+�"$(C.;>3L0(C-�9$+�"$(4LR-�/O8$V�(4+�"$>3+I#&%
+�-423(CW�V&>3*,(�/Q>3+I+�"$( � (�1,-4>3/�/�1,(�%)%'-�9$+�"$(4+�(�à6+I%)W�>3*,(�MN!�"$(C.;>3L0(�/L0-�/�8;V�(4L08$%)+I*,-�.$+�>3#&.R-�.;V�7=-�.$(CV&-�*,>3V�*,-�/�(423V&-�*	ð�MNa`9$+�"$(4/�#�1,(�*,+�#&56(C#&%
.;-�+IW�1,(�%)(�.$+�]3-�1A#�9$+�"$(4.$>3L0(�/QL0-�/�8$V&(C#&%'.;-�+I9�-�8$.$/�]3.;-C%)W�(�*,#&>3V
WO1	-�*,(�%)%)#&.$<=9@-�1A>3/�/�1,(�%)%'ÕÐ#&%'/�-�.;(�M
!�"$(4V�>3%)+

ZEROTEXT
/�#&1,(�*,+�#&56(4(�.$*,-�8$.$+�(�1,(�/Z#&%'+�"$(4-�.$(CWO1	-�*,(�%)%)(�/��

+�"$(4(�>31,V&#�(�1
ZEROTEXT

/�#&1,(�*	+�#&56(�%'>31,(C#&<6.$-�1,(�/ÛM
!�"$#&%'/�#&1,(�*,+�#&56(4%)"$-�8$V&/Z-�.$V&7=23(C8;%)(�/Z#&.0+�";(C/�(�9�>38$V&+I/�#&1,(�*,+�#�56(�%P9@#&V&(�M
·�-�1,LR>X+�¸

ZEROTEXT=Á���¾$À$»�Á0Â

Á���¾$À$»OÁRÂ bU>3L0(4-�9$+�";(CL0-�/�8$V&(C+�-423(CV&-�>3/�(�/ÛM

!�"$(
DEFHEAP

]
DEFSTACK

]3>X.$/
FREEHEAP

/�#&1,(�*	+�#&56(�%'V&(�+I76-�8
*,-�.$+�1,-�V�+�"$(4%)# � (4>3.$/QV&-�*	>X+�#&-�.0-�9$+�"$(4%�7T%�+�(�L0S�LR>X.$>3<6(�/Q"$(�>3WQ>3.$/%)+�>3*,ðIMYéê(�L0-�1,7U%)W�>3*,(4*,>3.023(C>X*	áX8$#�1,(�/Q9�1	-�Lî+�"$(C";(�>3WQ237U8;%�#&.$<
+�"$(4%)76%)+�(�LÍ"$(�>3WQ1,-�8$+�#�.;(�%6MNÉ=.$/�(�1:+�"$(4É=bUa`Ê:Ë4BÌ-�W�(�1,>3+�#�.$<
%)76%)+�(�L0]3+�"$(4"$(�>3WQ#�%P>3V&?C>376%PW�1,(�%)(�.$+I>3.;/Z1,(�%)#&/�(�%'>X9@+�(�1:+�"$(4V�-�.;<6(�%)+
%)(�<6L0(�.$+�231,>3.$*,"0-�9$76-�8$1AW�1,-�<61	>XLÜM��Ð(�>3WQ%)W�>3*,(C#&%'>35T>3#�V&>323V&(4+�-4>3V&V
%)(�<6L0(�.$+�%P-�9$76-�8$1:W�1,-�<61,>3LÚM
!�"$(�%)(C/O#�1,(�*,+�#�56(�%P%)"$-�8$V&/Q-�.$V�7=23(48$%)(�/Z#&.0+�"$(C/O(�9@>38;V�+�/�#�1,(�*,+�#�56(�%
9�#&V�(�M

!�"$(
DEFHEAP

/�#&1,(�*,+�#�56(4>3V�V&-�*,>3+�(�%'L0(�L0-�1	7=+�"$>3+I+�"$(C";(�>3WZL0>3.$>X<6(�1
*,>3.0L0>3.$>3<6(4/�76.$>3L0#&*,>3V&V�7�MYÎÏ"$(�.076-�808$%)(

DEFHEAP
]3+�"$(

HEAP/O#�1,(�*,+�#�56(4#&%'.$-�+�.$(�(�/�(�/Q8$.$V&(�%)%'76-�80?4>3.$+�+�-4*,"$>3.$<6(4+�"$(4/�(�9@>X8$V�+
";(�>3WQ56>3V&8$(�%6M
!�"$(

DEFHEAP
/�#�1,(�*,+�#�56(4#&%'#&.$+�(�.$/�(�/Q9@-�1A8$%)(4#�.0+�"$(4/�(�9@>38;V�+

/O#�1,(�*,+�#�56(�%P9@#&V&(C+�-C(�%)+�>323V&#&%)"R>ÐL0#�.$#&L08$LÍ";(�>3WZ%)# � (C9�-�1:>3V&V�W�1,-�<61,>3L0%6MBE(�(C+�"$(4ã
HEAP

/�#�1,(�*,+�#�5T(�]²äIW�>3<6(��� ÇM

ZEROTEXT �I�������6�`���3�~�~	�����ìü

� rCmor4nChkmonqnCu�{CôÆrCu
}of'rCe õ f'õ {CxIl
~�~	��!

DEFHEAP �I�������6�`���3�~�~	��!��@~



�y���3�����s�3�������������i�������`��� �X����� ~�~��  T¡�¢�£y¡	¤�¥�¦;§�¨k©�¡	ª�«  T¬IX¦T®E¯6°�¨T¤�©
ld
¯$¡�±²¡	ª�¡	¤�³�¡ ´C¨T¤�µ�¨T¶

�`��" ���	��
����������������������	� �,��� ������� � � �

·�-�1	L0>3+)¸

DEFHEAP=[¿@À;¿ Ñ ][#O¿�À$¹ ]

¿�À$¿ Ñ a`.$#&+�#�>3V .$8$L023(�1:-�9$/�(�*,#&L0>3V�?4-�1,/�%'>356>3#&V&>323V&(C+�-4+�";(
"$(�>XWZL0>3.;>3<6(�1,MYa�9 ¿@À;¿ ÑI#&%'V&(�%)%P+�";>3.0-�1:(�á38;>3V�+�-QÈ�Ö��?4-�1,/�%'-�1A#&%'>32X%)(�.$+�]3>Ð56>3V&8$(C/O(�9@#&.$(�/Q?C";(�.0+�";(
%)76%)+�(�LÍ#&%'#&.$%)+�>3V&V�(�/Q#&%'8$%)(�/ÛM

¿�À$¹ a`.$*,1,(�L0(�.$+I%)# � (�]3#�.0/�(�*,#&L0>3V�?C-�1,/�%)]3-�9;>Æ1,(�á38$(�%)+�+�-+�"$(4-�W�(�1,>3+�#&.$<=%)76%)+�(�LÍ9�-�1:>3/O/�#�+�#&-�.$>3V�L0(�L0-�1,7U#&9
+�"$(4"$(�>3WQ-�56(�1,9@V&-�?4%6M%$ 56>3V&8$(4-�9 � (�1,-C#&L0W�V&#�(�%P+�";>3+"$(�>XWZ-�56(�1,9�V&-�? #�%PW�1,-�"$#&23#�+�(�/ÛM&$ 56>3V&8$(4/�(�9@#&.$(�/
?4"$(�.0+�"$(C%)76%)+�(�LÍ#&%'#&.$%)+�>3V&V�(�/Q/�(�+�(�1,LR#&.$(�%P+�"$(
/�(�9�>38$V&+I#&.$*,1,(�L0(�.$+I56>3V&8$(�M

!�"$(
DEFSTACK

/�#&1	(�*,+�#&56(C>3V&V&-�*	>X+�(�%PW�>31,+I-�9$"$(�>3WQLR(�L0-�1,7U+�-4>Æ%)+�>3*,ð
9�-�1:8;%�(4237=1,(�S�(�.$+�1	>X.$+IW�1,-�<61,>3L0%6MYÎÏ"$(�.076-�808$%)(

DEFSTACK
]3+�"$(

HEAP
/�#&1	(�*,+�#&56(C#&%P.$-�+I.$(�(�/�(�/Q8$.;V�(�%)%P76-�80?C>3.;+I+�-C*,"$>X.$<6(C+�"$(

/�(�9�>38$V&+�"$(�>3WQ56>3V&8$(�%6M
!�"$(

DEFSTACK
/�#&1,(�*	+�#&56(4#�%P#�.;+�(�.;/�(�/Z9�-�1:8;%�(4#&.R+�"$(4/�(�9�>38$V&+

/�#&1,(�*,+�#&56(�%'9�#&V�(4+�-C(�%)+�>323V&#�%)"0>ÐLR#&.$#&L08$LÍ%)+�>3*,ðo%�# � (C9�-�1:>XV�VW�1,-�<61,>3L0%6MNBE(�(C+�"$(Cã
STACK 

/�#�1,(�*,+�#�5T(�]²äIW�>3<6(����3]39�-�1:>X.0-�8$+�V�#&.$(4-�9
+�"$(4%�+�(�W�%P+�"$(CV&-�>3/�(�1:+�>3ð (�%'#&.R/�(�+�(�1,L0#�.;#�.$<=>ÆWO1	-�<T1	>XLRâ %'%)+�>3*,ðo%)# � (�M
·�-�1	L0>3+)¸

DEFSTACK=[¿@À$¿ Ñ ][#O¿@À;¹ ]

¿�À$¿ Ñ a`.$#&+�#�>3V %)# � (�]3#&.0/�(�*,#�L0>3V ?C-�1,/�%)]3-�9$>Ð%)+�>3*,ðIMYa�9 ¿@À;¿ ÑI#&%V&(�%)%'+�"$>X.R-�1A(�á38$>XV�+�-ZÈ�Ö��Æ?4-�1,/�%P-�1:#&%'>X23%)(�.$+�]3>
56>3V&8$(4/�(�9�#�.;(�/Z?4"$(�.0+�"$(4%�7T%�+�(�Lî#�%P#�.;%)+�>XV�V&(�/Q#�%
8$%)(�/yM

¿�À$¹ BE# � (�]3#&.R/�(�*,#&L0>3V�?C-�1,/�%)]3-�9$>3/O/�#�+�#&-�.$>3V�#&.$*,1,(�L0(�.$+�%+�-4>Æ%)+�>3*,ðo#&9$+�"$(C%)+�>3*,ðo-�56(�1,9@V&-�?4%6M%$ 56>3V&8$(4-�9 � (�1,-^�Õ3_$#&L0W�V�#&(�%'+�"$>X+I%)+�>3*,ðv-�56(�1,9�V�-�? #&%PW�1,-�"$#�2X#�+�(�/ÛM&$
56>3V&8$(4/�(�9�#�.;(�/Z?4"$(�.0+�"$(C%)76%)+�(�Lî#�%P#�.;%)+�>XV�V&(�/
/�(�+�(�1,L0#�.;(�%'+�"$(C/O(�9@>38;V�+I#&.$*,1,(�L0(�.$+I56>3V&8$(�M

DEFSTACK �I�������6�`���3�~�~	�
!��ìë



�y���3�Ý���s�3�����������Þ�z�����������ß�X���Ì� ~,~	� T¡�¢�£y¡	¤�¥�¦;§�¨)©�¡	ª «  T¬IX¦T®E¯[°O¨T¤�©
ld
¯ ¡�±²¡	ª�¡	¤�³�¡ ´C¨T¤�µ�¨6¶

�`������	��
����������������������	��	��� ������� � � �

!�"$(
FREEHEAP

/�#&1,(�*,+�#&56(4%)W�(�*,#�9�#�(�%P+�"$(CL0#&.$#&LR8;LÍ>3L0-�8$.$+I-�9;9@1,(�(
L0(�L0-�1,7U>X56>3#�V&>323V&(4#�.0+�"$(C";(�>3WZ>39�+�(�1:+�"$(4#�.;#�+�#&>3V�%)+�>3*,ðv>XV�V&-�*,>3+�#�-�.ïM
!�"$(4#�.$#&+�#&>3V�"$(�>3WQ%)# � (4?4#�V&V�23(4+�"$(C%)8;LÍ-�9$+�"$(4#�.;#�+�#&>3V�%)+�>3*,ðv%)# � (4>3.$/+�"$(456>3V&8$(C%)W�(�*,#&9@#&(�/Q237U+�"$#&%'/�#&1,(�*,+�#&56(�M
·�-�1,LR>X+�¸

FREEHEAP='�»�� Ó Â

'�»�� Ó Â !I"$(4.$8$L023(�1A-�9$?C-�1,/�%P-�9$%)W�>X*	(4+�-C2X(CV&(�9�+I9�1	(�(4#&.
+�";(C"$(�>3WQ>39�+�(�1:>3V&V&-�*,>3+�#&-�.0-�9$+�"$(4%)+�>X*	ð�M

!�"$(48$%)(4-�9$L0-�1,(C+�"$>3.0-�.;(C-�9;+�"$(
STACK

]
HEAP

]X>3.$/
FREEHEAP/O#�1,(�*,+�#�56(�%P*,>3.0(�>3%)#&V�7=1,(�%)8$V�+�#&.R>3.0#&.$*,-�.$%)#&%)+�(�.$+I%)W�(�*,#&9@#&*,>3+�#�-�.ÔMNa`9

+�"$#&%P-�*	*,8$1,%)]3+�"$(4L0>3à6#&LR8;LÍ%)# � (4"$(�>3WQ#&%'8$%)(�/ÛM

FREEHEAP �I�������6�`���3�~�~	��!��ìü



�y���3�����s�3�������������i�������`��� �X����� ~�~��  T¡�¢�£y¡	¤�¥�¦;§�¨k©�¡	ª�«  T¬IX¦T®E¯6°�¨T¤�©
ld
¯$¡�±²¡	ª�¡	¤�³�¡ ´C¨T¤�µ�¨T¶

��í[� ���	��
����������������������	� �,��� ������� � � �



��í[����	��
����������������������	��	��� ������� � � �

ÎÏ";(�.0+�";(C+�>31,<6(�+IL0>3*,"$#&.$(4#�%P>ÆÊAJ�$Ç\ DAGIå��Ð-�1AÊ:J�$E\)(3å3ÕÐ%)76%)+�(�L0]
+�"$(4V&-�>3/�(�1:#&.$56-�ð�(�%P>Æ%)W�(�*,#&>3V�%)*,>3.$.$(�1A+�-4/�(�+�(�*,+I>3.$/Q*,-�1,1	(�*,+
WO-�+�(�.;+�#&>3V�W�1,-�23V&(�L0%'#&.R+�"$(4W�1,-�<61,>3LÜMY!I"$(4W�1,-�23V�(�L0%P1	(�%)8;V�+I9�1,-�L
%)W�(�*,#&9�#�*A#�.;%�+�1,8$*,+�#&-�.R%)(�á38;(�.$*,(�%'+�"$>3+�<6(�.$(�1,>3+�(C8;.$(�à6W�(�*,+�(�/Z1,(�%)8$V&+�%
?4"$(�.0+�"$(4W�1,-�<61,>3LÍ8$%)(�%PL08$V�+�#&+�>3%)ð�#&.$<U-�.0>ÐÊ:J*$Ç\ D:G�å��Ð%�7T%�+�(�LÍ-�1
(�.;>323V&(�%'*,>3*,"$(4L0(�LR-�1,7=-�.0>ÆÊAJ�$E\)(3å3ÕÐ%�7T%�+�(�LÚMY!I"$(4V&-�>3/�(�1
WO1	-�56#&/�(�%P+�?4-C/O#�1,(�*,+�#�56(�%P+�"$>3+I?4-�1,ðv#&.0*,-�.+�	8;*	+�#&-�.R?4#&+�"0+�"$(4%)*	>X.$.$(�1,M

!�"$(
SCANNER

/�#�1,(�*,+�#&56(CV&(�+�%'76-�80+�8$1,.0+�"$(C%)*,>3.;.$(�1:-�9�9$-�1A-�.ïMY!I"$(
/O(�9@>38;V�+�*	-�.;/�#�+�#&-�.0#�%P-�.R?4"$(�.0+�"$(4+�>X1	<6(�+�%)76%)+�(�Lî#�%P>ÐÊ:J*$Ç\ D:Gê-�1
ÊAJ�$Ç\)(3åXÕÆ%)76%)+�(�LÚMYa�9;76-�8R>X1	(4+�>31,<6(�+�+�#&.$<=76-�8$1AW�1,-�<61	>XLÍ9�-�1:-�.$(4-�9
+�"$(�%)(4%)76%)+�(�LR%P>3.$/Q/�-C.;-�+I?4>3.$+I76-�8;1:W�1,-�<61,>3LÍ%)*,>3.$.;(�/�]3>3/�/Q+�"$(
SCANNER=OFF

/�#&1,(�*,+�#�56(4+�-476-�8$1:V&-�>3/Q%)+�(�WÛMNa`9$+�"$(C+�>31,<6(�+I#&%'>
ÊAJ�$Ç\)(3åXÕÆ%)76%)+�(�L0]376-�8$1:W�1,-�<61,>3LÍ?4#&V�V�(�à6(�*,8$+�(4?C#&+�"R*,>3*,"$(4L0(�LR-�1,7
/O#�%)>323V&(�/ÛMYa`9$+�"$(C+�>31,<6(�+I#&%'>ÐÊAJ�$Ç\ D:G�å��Ð%)76%)+�(�Lî>3.$/QW�(�1,9@-�1,L0%
L08$V&+�#&+�>3%)ð #�.$<T]376-�8RL0>37=(�.$*,-�8$.$+�(�1:8;.$(�à6W�(�*,+�(�/Z1,(�%)8$V&+�%6M
·�-�1,LR>X+�¸

SCANNER = , ON - OFF.

ÎÏ";(�.RW�1,-�*,(�%)%)#&.$<U>Ð%)(�<6L0(�.$+�(�/QW�1	-�<T1	>XLR]3+�"$(4%)*,>3.$.$(�1A?C#&V&V
-�*,*,>3%)#&-�.$>3V&V&7U23(48$.$>X23V�(4+�-4V�-�*,>3+�(4(�.$-�8$<6"08$.$8;%)(�/ZL0(�L0-�1,7U>X1	(�>X%'+�-
>XW�W�V&7U+�"$(4.$(�*,(�%)%)>31,7U*,-�1,1,(�*	+�#&-�.$%6MYÉU%)(4+�"$(

SCANPAD
/�#�1,(�*,+�#&56(C+�-

>X/�/Z>3/�/O#�+�#&-�.$>3V�8$.$8;%)(�/ZL0(�L0-�1	7=+�-C76-�8$1:W�1,-�<61,>3LÚM

SCANNER
pZhkxIfAgzw6h��4f

~	ë��&~

SCANPAD
pZhkxIfAgzw6h��4f

~	ë��öë



/������3�3���3�'�i�������`��� �X����� ~�ë��  T¡�¢�£y¡	¤�¥�¦;§�¨k©�¡	ª�«  T¬IX¦T®E¯6°�¨T¤�©
ld
¯$¡�±²¡	ª�¡	¤�³�¡ ´C¨T¤�µ�¨T¶

��í�í ���	��
����������������������	� �,��� ������� � � �

·�-�1	L0>3+)¸

SCANPAD = À$À$À;À$À$À

À$À$À;À$À$À $�/�/�#&+�#&-�.$>3V�.;8$L023(�1:-�9$?4-�1,/�%)]3#�.0/�(�*,#�L0>3V&]3+�-C>3/O/Z+�-
+�"$(CW�1,-�<61,>3LÚM



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

&�')(+*-,/.�.�0�132�(�45.�670�*80�1)9�*-0�4$,/:;.�<+0�*-=�>)*8=�:;0?9�@$.�(+A7,/<�<+=�,/2�*-,/132
*80�B$:;0�1)9�9�670�0C*89�67D)A79�D)670�*FE?(+9�'G9�')0�(+6HA7=�67670�*8.�=�1)2�(+1)BI*80�9�*F=�>
2J(�670�A79�(�K$0�*$L

&�')0?M�=�679�67,/1;.�67=�B$67,/:N(+1G9�')(+*-0�4$,/:;.�<+0?(+*-A7=�:;.�(+<�0�2�O/<+=�,/2�0�2�O/,/132
0�4$0�A7D39�0�2QP/0�B$(+1)1)(+1)B5,/9R0�1)9�67@I.J=�(�1)9

START
LS&R'30?<+=�,/2�0�6H.J6	=�2JD)A70�*-,

>�D)<+<�<+=�,/2Q:;,/.TLSUV9�*F*8=�D)67A70?(+*-(+1;>W(+<+0
source.f

LX&R'30?<+=�,/2�0�2
.J6	=�B$67,/:Y(�*-13=�1)*80�B$:;0�1)9�0�2TL
cft77 source.f
segldr –o ftest –M,f –e START source.o > mapfile 
ftest

&�')0?>�=�<+<�=�EC(+1)BI9�EC=?0�4$,/:;.�<+0�*-*8'3=�EZ9�EC=?<+0�B$,/<�9�670�0C*89�67D)A79�D)670�*
B$0�130�67,/9�0�2QP/@59�'30?<+=�,/2�0�67L
[\4$,/:;.�<+0^]/_

TREE
A(B,C,D,E,F,G,H)
ENDTREE A

B C D E F G H

`baCcedgfhfia?cej
k-l+m

n^oRj\jpceqroRstfuqrstoRj
j-v?aCwyx^z7j-c
k-l|{



}�~/���I����� ��� k-� �r�������	��� �3���g���	��� �r�R���r�e�$���r���
ld

�)�����	���	�� ¡�#¢?�r��£��r¤

��� ¥ ���	��
����������������������	� �7����� � ! !#"��%�

[\4$,/:;.�<�0?¦e_

A
TREE
B(E,F)
H(I,J,K)
A(B,C,D)
F(G,H)
ENDTREE

B C D

E F

G H

JI K

§ (�K$0�1;9�')0C9�670�0?*89�67D)A79�D)670?*8')=�EC1;(+1GM�(�B$D36	0Q]�¦/O�,/*8*8D):;0?9�'),/9
2�@$13,/:;(�AHA7=�:;:;=�1GP/<+=�A7¨

/DYN/
(�*FD)*80�2Q,/1)2Q0�4$.�,/1)2�0�2Q,/9�0�4$0�A7D)9�(�=�1

9�(+:G0�Lª©«<+<�:;=�2�D)<+0�*-,/670?=�P�9�,�(�1)0�2Q>�6	=�:
mybin.o

O
blib.a

O/,/132
baselib.a

L¬\=�:G:;=�1;P/<+=�A7¨
/AA/

(�*F9�=?P/0C,/*8*8(+B$1)0�2^9�=C*80�B$:;0�1)9
®¯Lª©h>�D)<�<#<�=�,/2Q:;,/.Q=�1G>�(+<�0C:;,/.Q(�*F2�0�*8(�670�2TL

n^o�j-jpceqro�stfiqrsto�j
° d8qr±²j\vCx^aC³t´^a?µ¶z7j
fi·Cw¸wy·C³¹µ¶z7·Cfuº
k\l¼»



}J~����I���¡� �½� k\��r�������	��� �3���8���	�#� �r�R���r�e���J�r���
ld

�#�����	���	�� ��#¢?�r��£��$¤

����¾���	��
����������������������	��	����� � ! !#"$�%�

A

B C D

E F

G H

JI K

   Y
MAIN

   W
SUBB

 
SUBC
BIN1

   Z
SUBD

  BIN2

 
COMMONS=AA

M�(�B$D)670Q]�¦¯LX[\4$,/:;.�<+0?9�670�0?*89�6	D3A	9�D)670



}�~/���I����� ��� k-� �r�������	��� �3���g���	��� �r�R���r�e�$���r���
ld

�)�����	���	�� ¡�#¢?�r��£��r¤

��� ! ���	��
����������������������	� �7����� � ! !#"��%�

&�')0?A7=�1)9�67=�<�*89�,/9�0�:G0�139R,/1)2Q2�(+6	0�A79�(+K$0�*-670�¿/D)(+670�2^,�6	0C,/*->�=�<+<�=�EC*$_

segldr –i ins –M map,full –l./blib.a –l./baselib.a mybin.o

&�')0?>�=�<�<+=�EC(�13BI2�(+670�A79�(+K$0�*F,/670?D)*80�2T_
DYNAMIC=DYN 
TREE 
A(B,C,D) 
B(E,F) 
F(G,H) 
H(I,J,K) 
ENDTREE 
SEGMENT=A 
MODULES=MAIN 
ENDSEG 
SEGMENT=B 
MODULES=SUBB 
ENDSEG SEGMENT=C 
MODULES=SUBC ENDSEG 
SEGMENT=D 
MODULES=SUBD 
ENDSEG 
SEGMENT=E 
MODULES=SUBE 
ENDSEG 
SEGMENT=F 
MODULES=SUBF 
ENDSEG 
SEGMENT=G 
MODULES=SUBG 
ENDSEG 
SEGMENT=H 
MODULES=SUBH 
ENDSEG 
SEGMENT=I 
MODULES=SUBI 
ENDSEG 
SEGMENT=J 
COMMONS=AA;MODULES=SUBJ 
ENDSEG 
SEGMENT=K 
MODULES=SUBK 
ENDSEG



}J~����I���¡� �½� k\��r�������	��� �3���8���	�#� �r�R���r�e���J�r���
ld

�#�����	���	�� ��#¢?�r��£��$¤

����À���	��
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&�')(+*-0�4$,/:;.�<+0C(�*FP/,/*80�2Q=�1G9�')0C9�670�0?*89�67D)A79�D)670?(+1;MR(+B$D)670^]�ÁeL § (�Kr0�1
9�')(+*F9�670�0C*89�67D)A79�D)670�O/,/*8*8D):;0C9�'3,/9R,/<+<�:;=�2�D)<+0�*-(+1;=�PÃÂ	0�A79�>W(+<�0

bin1.o,�6	0C9�=?P/0C<+=�,/2�0�2Q(�1;*80�B$:;0�1)9R¬Ä,/132^,/<+<�:;=�2�D)<+0�*F(�1
bin2.o

(+1
*80�B$:;0�1)9�[«Lª©«<+<�=�9�')0�6H:;=�2�D)<+0�*F,/670?9�=?P/0C=�P/9�,/(+1)0�2Q>W67=�:NB$<+=�P/,/<#P/(�1
>�(+<�0�*

bin3.o
,/132

bin4.o
O/,/132^9�')0C2�0�>�,/D)<+9R<+(+P/67,/67(�0�*$LSÅÆ=�2�D)<+0�*RÇRO

ÈtO/,/1)2QÉ;,/670?(+1;*80�B$:G0�139�*�©«O�ÊHO/,/1)2QËCO/670�*8.�0�A79�(+K$0�<+@ÌLª©Í<�*8=C,/*8*8D):;0
9�'),�9R*80�B$:;0�1)9�*-ÊÄ,/1)2Q¬ÄA7=�1)9�,/(+1G<+,/67B$0C2�,/9�,¶,/6767,/@$*FE?'3=�*80?D).�2J,/9�0�2
K$,�<�D30�*-,/670?130�0�2�0�2^0�,�A	';9�(+:G0C9�')0�@I,�6	0C0�4$0�A7D)9�0�2TLª©«*8*8D):;0?9�'),�9
K$0�67*8(+=�1Î]S=�>):;=�2�D)<+0iÏZÐW(+1

bin3.oÑ (�*F1)0�0�2�0�2Q(+1;*80�B$:G0�139RËCO/,/1)2
K$0�67*8(+=�1;¦ÒÐ�(�1

bin4.oÑ (+*-1)0�0�2�0�2Q(+1;* 0�Br:G0�139RM¯LÓ©Í<�<�A7,/<+<+*-9�=?0�139�67@
.J=�(�1)9�*�Ç^]�OÌÇ?¦/O/,/132?ÇCÁÒ,/670?9�=CP/0?<+(+1)¨�0�2Q9�=?0�139�67@5.�=�(+1)9�Ç-Lª©«<+*8=
,�*8* D3:G0C9�'),/9�9�'30?:;=�2�D)<+0C1),/:;0?,�1)2^9�')0C0�1)9�67@51),/:;0?(+1;,
*8D3P/67=�D)9�(�1)0C,/670C9�')0C*8,/:G0�L
&�')0?A7=�1)9�67=�<�*89�,/9�0�:;0�1)9�*-,/1)2Q2�(+670�A	9�(+K$0�*-(+1)A7<+D)2�0�2Q,/670?,/*F>W=�<+<+=�E?*$_

segldr –i inpts

INPTS
A7=�1)9�,/(�13*-9�')0C>W=�<+<+=�E?(+1)B52�(�670�A79�(�Kr0�*�_

BIN=bin3.o, bin4.o; EQUIV=Y (Y1,Y2,Y3) 
TREE 
A(B,C) 
C(D,E,F) 
ENDTREE 
DUP=X(D,F) 
SEGMENT=A 
MODULES=Y 
ENDSEG 
SEGMENT=B;SAVE=ON 
MODULES=W 
ENDSEG 
SEGMENT=C;SAVE=ON 
BIN=bin1.o
ENDSEG 
SEGMENT=D 
MODULES=Z,X: bin3.o
ENDSEG 
SEGMENT=E 
BIN=bin2.o
ENDSEG 
SEGMENT=F 
MODULES=X:bin4.o
ENDSEG

Ô j\ÕCwyj\³tq$j-´yz7·?aC´
° dgq$±²´^stx^z7dgfiaCq$j-´
wy·C´^stz7j-c
k-l|Ö
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A

B C

D E F    Z
X:BIN3

 
X:BIN4

Y

W

M�(�B$D36	0Q]�Á¯LS&#670�0C*89�67D)A79�D)670

&�')(�*F0�4$,/:;.�<�0C.�67=�K$(+2�0�*-,¶*80�9�=�>)<�=�,/2J0�6H2�(+6	0�A79�(+K$0�*8O/P/<�=�A7¨t:;,/.�*-,/132
,/*8*8=�A7(+,/9�0�2^=�D)9�.�D)9�O/,/132^670�<+,/9�0�2^0�1)9�67@I.�=�(+1)9R,�1)2^A7=�:;:;=�1GP�<�=�A7¨
670�>�0�6	0�13A	0C:;,/.�*->�=�6H9�')0C*8,/:;.�<�0CMR=�679�67,/1G.J6	=�B$67,/:Y9�'3,/9R>�=�<�<+=�EC*$L

&�')0?>�=�<+<�=�EC(+1)BIM�=�679�67,/1;.�67=�B$67,/:YA7=�1)*8(�*89�*F=�>Ó]�ØÒ*8D)P/67=�D)9�(+1)0�*$LS&R')0
<+=�,/2�0�6H2J(�670�A79�(�K$0�*F2�0�*8A767(�P/0�2Q(+1G9�')0C>W=�<+<+=�E?(+1)B5*8D)P/*80�A79�(+=�1;<�=�,�2^9�')0
]�ØÒ*80�.�,/67,/9�0?:;=�2�D)<+0�*-=�>39�'3(�*F.�6	=�Br6	,�:N(�139�=C*80�.�,/67,/9�0?*80�B$:;0�1)9�*$L

PROGRAM EXAMPLE 
DATA I /0/ 
CALL SUBR1(I) 
CALL SUBR2(I) 
PRINT *,’ VALUE OF I IS ’,I 
END

SUBROUTINE SUBR1(I) 
COMMON /SPACE/ SPACE(100) 
COMMON COMMON 
I=I+1 
CALL SUBR1A(I) 
CALL SUBR1B(I) 
CALL SUBR1C(I) 
RETURN 
END

Ù ·Cw¸xQoRj\±tj\³tcedgÚ?j
Û½·Co�qroRa?³¹xQo�·CÕ?oRaCw
j-v?aCw¸xQz7j
k\l¼Ü
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SUBROUTINE SUBR1A(I) 
COMMON COMMON 
PRINT *,’ EXECUTION OF SUBR1A’ I=I+1 
RETURN 
END

SUBROUTINE SUBR1B(I) 
COMMON /STATUS/ STATUS 
COMMON COMMON 
PRINT *,’ EXECUTION OF SUBR1B’ 
I=I+1 
RETURN 
END

SUBROUTINE SUBR1C(I) 
COMMON /STATUS/ STATUS 
PRINT *,’ EXECUTION OF SUBR1C’ 
I=I+1 
RETURN 
END

SUBROUTINE SUBR2(I) 
COMMON /SPACE/ SPACE(100) 
I=I+1
CALL SUBR2A(I) 
RETURN
END

SUBROUTINE SUBR2A(I) 
PRINT *,’ EXECUTION OF SUBR2A’ 
I=I+1 
CALL SUBR2B(I) 
RETURN 
END

SUBROUTINE SUBR2B(I) 
PRINT *,’ EXECUTION OF SUBR2B’ 
I=I+1 
CALL SUBR2C(I) 
RETURN 
END

SUBROUTINE SUBR2C(I) 
PRINT *,’ EXECUTION OF SUBR2C’ 
I=I+1 
CALL SUBR2D(I) 
RETURN 
END
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SUBROUTINE SUBR2D(I) 
PRINT *,’ EXECUTION OF SUBR2D’ 
I=I+1 
RETURN 
END

&�')0?>�=�<�<+=�EC(�13BI<+=�,/2�0�6H2�(+670�A79�(+K$0C(�1).JD)9R*8,/:;.�<+0?*8.�0�A7(+>W(+0�*-,/132
2�(+,/B$67,/:;*-9�')0CA	=�13*89�67D)A79�(+=�1G=�>)9�')0C*80�B$:G0�139�0�2Q=�PÃÂ70�A	9�:G=�2JD)<�0�L

ECHO=ON 
MAP=FULL 
HEAP=5000+0

ROOT

SEG1 SEG2

SEG1A SEG1B SEG1C

SEG2A

SEG2B

SEG2C

SEG2D

TREE 
ROOT(SEG1,SEG2) 
SEG1(SEG1A,SEG1B,SEG1C) 
SEG2(SEG2A) 
SEG2A(SEG2B) 
SEG2B(SEG2C) 
SEG2C(SEG2D) 

ENDTREE 
SEGMENT=ROOT 

MODULES=EXAMPLE 
ENDSEG 
* 
* éFê�ëÃìîíWï3ð�ñ)ò;ó7êõô)ö;ê	ñ3ì¯ìî÷	ê7êHø�÷	ðJñ)ù7ï

úCÞ�áRè�ç�ßÍèRû�ß�ç�æ$àÃû�ü/ç�ã
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* 
SEGMENT=SEG1 

MODULES=SUBR1 
ENDSEG 
SEGMENT=SEG1A 

MODULES=SUBR1A 
ENDSEG 
SEGMENT=SEG1B

MODULES=SUBR1B 
ENDSEG 
SEGMENT=SEG1C 

MODULES=SUBR1C 
ENDSEG 
* 
* ý5þÿô)ï)ìîíWï)ðJñ)ò;ó	êõô)ö;ê7ñ)ìeì ÷7ê7ê\ø/÷7ð�ñ)ù7ï
* 
SEGMENT=SEG2 

MODULES=SUBR2 
ENDSEG 
SEGMENT=SEG2A 

MODULES=SUBR2A 
ENDSEG SEGMENT=SEG2B 

MODULES=SUBR2B 
ENDSEG 
SEGMENT=SEG2C 

MODULES=SUBR2C 
ENDSEG 
SEGMENT=SEG2D
 MODULES=SUBR2D 
ENDSEG
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Program statistics 
Segmented object module written to– a.out 
Allocation order– XMP.EMA 
Movable block positioning– ANY 
Actual SLT requirement– 16 
Program origin– 0 octal 0 decimal
Program length– 110403 octal 37123 decimal
Dynamic common block– // 

Origin– 110402 octal 37122 decimal
Length– 1 octal 1 decimal

Maximum segment chain address–   110402 octal 37122 decimal
ending with segment– SEG2D 
Transfer is to entry point– EXAMPLE at address– 340a 

Managed Memory Statistics 
   Initial stack size– 4000 octal 2048 decimal
   Stack increment size– 400 octal 256 decimal
   Initial managed memory size– 11610 octal 5000 decimal
   Managed memory increment size– 0 octal 0 decimal
   Managed memory epsilon– 0 octal 0 decimal
   Base address of managed memory/stack– 76572
   Base address of pad area– 76367
Segment numbers 
        0– ROOT     1– SEG1     2– SEG1A     3– SEG1B 
        4– SEG1C    5– SEG2     6– SEG2A     7– SEG2B 
        8– SEG2C    9– SEG2D

���	� ú�
���Æá�� Þ�åÓà��«åÓà
k\l¼Ü�l¼»
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Segment Summary 
Segment Address Length Save Histogram (bar =– 884 words decimal)

ROOT 0 75763    ––––––––––––––––––––––––––––––––––––– 
SEG1 7576 46                  –
SEG1A 76031 67                  –
SEG1B 76031 67                  –
SEG1C 76031 6                  –
SEG2 7576 34                  –
SEG2A 76017 73                  –
SEG2B 76112 73                  ––
SEG2C 76205 73                   –
SEG2D 76300  67                   –

Segment ’ROOT’ Block Map – sorted by address 
Module Block Address Length Source Date 
$START 0 22 /lib/libc.o 02/16/88 07:43 

TRBK 22 7
$SEGRES 31 73 /lib/libu.o 02/16/88 07:46 

124 57
CALLIST 203 115
CALLIST 320 1
TRBK 321 16

$EXAMPLE 337 27 t/example.o 01/22/87 16:16
#TB 366 7
#CL 375 22
$TRBK 417 7
/SPACE/ 74365 144
/WAVARS/ 74531 1232

Ð�A7=�1)9�(�1)D30�2 Ñ
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Segment ’ROOT’ Block Map – sorted by block name 
Module Block Address Length Source Date 

$SEGRES CALLIST 320 1 /lib/libu.o 02/16/88 07:46
124 57

/$SEGRES/ 20633 462
21357 363

CALLIST 203 115
TRBK 321 16

31 73
$START 21317 40 /lib/libc.o 02/16/88 07:43
 0 22
 TRBK 22 7
$EXAMPLE 337 27 t/example.o 01/22/87 16:16
 $TRBK 417 7

#CL 375 22
#TB 366  7

 #DA 61303 7

Segment ’SEG1’ Block Map – sorted by address
Module Block Address Length Source Date

SUBR1 75763 17 t/example.o 01/22/87 16:16
 #TB 76002 6
 #CL 76010 6
 $TRBK 76016 7
 #DA 76025 3
 /STATUS/  76030  1

 Segment ’SEG1’ Block Map – sorted by block name
 Module Block Address Length Source Date
 
 /STATUS/ 76030  1
SUBR1 #CL 76010  6 t/example.o 01/22/87 16:16
 $TRBK 76016 7
 #DA 76025  3
 #TB 76002  6

 75763  17
Ð�A7=�1)9�(�13D)0�2 Ñ
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 Segment ’SEG1A’ Block Map – sorted by address
 Module Block Address Length Source Date
 SUBR1A 76031 25 t/example.o 01/22/87 16:16
 #TB 76056  10

#CL 76066  14
 $TRBK 76102  7
 #DA 76111  7

 Segment ’SEG1A’ Block Map – sorted by block name
Module Block Address Length Source Date

 SUBR1A #CL 76066  14 t/example.o 01/22/87 16:16
 #TB 76056  10
 $TRBK 76102  7
 #DA 76111  7
 76031 25
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MAP=FULL
=�6

MAP=EPXRF
O/9�')(�*F(+*-9�')0C670�*8D)<�9�(+1)B

=�D)9�.�D)98LSÐW&�')(+*-*8,/:;.�<+0?(+*-,/P/P/670�K$(+,/9�0�2Q>W=�6H670�,/2J,/P/(+<�(+9�@ÌL Ñ

Entry point references
EXAMPLE from t/example.o in ROOT calls... SUBR1 SUBR2 $WLI $WLA

$WLV% $WLF $END
$SEGCALL

EXAMPLE 340a

 SUBR1 from t/example.o in SEG1 calls... SUBR1A SUBR1B SUBR1C
SUBR1 75764a called by...EXAMPLE

SUBR1A from t/example.o in SEG1A calls... $WLI $WLA $WLF 
SUBR1A 76032a called by...  SUBR1

SUBR1B from t/example.o in SEG1B calls... $WLI $WLA $WLF 
SUBR1B 76032a called by...SUBR1 

SUBR1C from t/example.o in SEG1C calls... $WLI $WLA $WLF
SUBR1C 76032a called by...SUBR1

SUBR2 from t/example.o in SEG2 calls... SUBR2A
SUBR2 75764a called by...EXAMPLE

SUBR2A from t/example.o in SEG2A calls... $WLI $WLA $WLF SUBR2B
SUBR2A 76020a called by...SUBR2

SUBR2B from t/example.o in SEG2B calls... $WLI $WLA $WLF SUBR2C
SUBR2B  76113a called by...SUBR2A 

SUBR2C from t/example.o in SEG2C calls... $WLI $WLA $WLF SUBR2C
SUBR2C 76206a called by...SUBR2B

SUBR2D from t/example.o in SEG2D calls... $WLI $WLA $WLF
SUBR2D 76301a called by...SUBR2C

�5ß�Þ��Óß�á#�¹ç�âÓàÃß%$'& �«Þ�û�âÓà
æ$ß�Þ�ã�ã(&�ß�ç%)8ç�ß�ç�âªæ$ç	� á��
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MAP=FULL

=�6
MAP=CBXRF

O/9�')0C=�D)9�.�D)9RA7=�139�,/(+1)*
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Common Block References 
Block Segment Address Length Module references 
$SEGRES ROOT 20633 462 $SEGRES 

// 110402 1 SUBR1 SUBR1A SUBR1B

SPACE ROOT 74365 144 SUBR1 SUBR2 
STATUS SEG1 76030 1 SUBR1B SUBR1C

�5ß�Þ��Óß�á��yæ$Þ��+�ÆÞ�â,�-��Þ�æ��
ß�ç%) ç�ß�ç�âÓæ$ç	�Æá��
k-l|Ü�l/.
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•
(+0�:=2�X�J�F�8A6)8;6�7B7B:=CU6�7E-�/10�2�35416�2O2�35/1F�<?C@J�M56NIH0�:=2O-�/10�416�7B7DPYQ+M56�7B6
8;6�7B7B:ZCD6�7E:=/16NV)/1F�J�J�6�<AJ�0NJ�M56N7BJ�:=<?2�:=/12[6�/1/10�/'\

stderr]?^ FHIH6�PR_'>7B-�6�41F ^ >DFH<5C@J�M56
–k

0�-�J�FH0�<A0�<;J�M56
segldr

410�8A8;:Z<52[IHFH<56�`=J�M56
8;6�7B7B:ZCD6�7E41:=<AG=6 ^ 0�/1416�2OJ�0)J�M56N7BJ�:=<52K:=/12[0�3?J�-�3?J+\

stdout]?^ FHIH6�P

•
,'35<?XaJ�FH8;6)8A6�7B7B:=CD6�7EFH7B7B356�2OVNM?6�<;J�M56)-�/10�CD/1:=8b6�cU6�4	3?J�6�7DPRJ�M56
/135<5X�J�FH8A6N8A6�7B7B:=CD6�79:=/16NFH7B7B356�2OG=>LI�FHG=/1:=/1>L/	0�3?J�FH<56�79J�M5:=J+J�M56
I�0�:Z2�6�/'G=35FHIH2�7EFH<5J�0)J�M?6NIH0�:=2dPRQ+M56�7B6)8A6�7B7B:=CD6�7E:=/16):=IHVN:=>D7
VN/1FHJ�J�6�<AJ�0NJ�M56)7�J�:=<?2�:=/12[6�/1/10�/'\

stderr]?^ F�IH6�P
Q�M56)I�0�:=2�6�/S-�/10�2�35416�797�FHcL41I�:=7B7B6�790 ^ IH0�:=2�XaJ�FH8A6N8A6�7B7B:=CD6�7B` ^ F�TU6N0 ^V)M5FH41MA4	:Z<AG=6N410�<?J�/10�IHI�6�2OG=>L357B6�/179J�M5/10�35CDMAJ�M56)357B6)0 ^ J�M56 MLEVEL2KF�/16�41J�F�TD6�PRe+/10�8bIH6�:=7BJ+7B6�TD6�/16NJ�0N8A0�7BJ+7B6�TD6�/16�`=J�M56 ^ FHTD6N357B6�/410�<5J�/10�IHI�:ZG=I�6)8A6�7B7B:=CD6)4	IH:=7B7B6�79:=/16N:=7 ^ 0�I�IH0�VN7DW
fSI�:=7B7 *N6�7B41/1FH-�J�F�0�<
COMMENT g < ^ 0�/18A:=J�FH0�<5:=I�8A6�7B7B:=CD6�79J�M5:=J�M5:=TD6)<50): ^a^ 6�41J0�<AJ�M?6N6�cD6�4135J�FH0�<;0 ^ J�M?6N0�Gih16�41J+8A0�2�35IH6�P

NOTE j 6�7B7B:=CD6�7EFH<52�FH41:=J�6NJ�M56)-�0�7B7BF�GZI�6)8AF�7B357B6)0�/
F�<?6 ^a^ FH4	FH6�<5J�357B6)0 ^ J�M56)IH0�:=2�6�/1PRQ+M56�7B6)6�/	/10�/17M5:=TD6)<50): ^�^ 6�41J�0�<;J�M56)6�cD6�4135J�FH0�<;0 ^ J�M56N0�Gkh	6�41J8A0�2�35IH6�P

CAUTION j 6�7B7B:=CD6�7EFH<52�FH41:=J�6NJ�M56N-K0�7B7�FHG=IH6N2K6�J�6�41J�FH0�<;0 ^:=<A6�/1/	0�/S<50�J+7B6�TD6�/16)6�<50�35CDMAJ�0)-�/10�M5F�GZF�J
6�cD6�4135J�F�0�<A0 ^ J�M56)0�Gih	6�41J+8A0�2�35IH6�P



lnm�okokprq�m�otsvuxw yUz�{r|xz	}�~��?������z	��� yU�+�Z�U�%�D���U}��
ld

�5z���z	��z	}���z��N�U}����U�

��� � ���	��
����������������������	� �1��� ����!�!����"�

f'IH:=7B7 *N6�7B41/1F�-KJ�FH0�<
WARNING j 6�7B7B:=CD6�79FH<52�FH41:=J�6N:=<A6�/1/10�/'7B6�TD6�/16)6�<50�35CDMAJ�0

F�<5TD:ZI�FH2�:=J�6NJ�M56)0�Gih	6�41J+8A0�2�35IH6�PYQ�M56N0�Gih16�41J
8;0�2�3?I�6)8A:=>@<50�J�G=6NV)/1F�J�J�6�<5`=G=3?J+-�/10�416�7�7BFH<5C
4	0�<?J�FH<5356�797B0NJ�M5:ZJ+:=2�2�FHJ�F�0�<?:=I�6�/1/10�/'41M56�41��FH<5C
0�4	4135/17DP g <A8;0�7BJ�41:=7B6�7B`=J�M56N6�cD6�4135J�:=GZI�6
-�/10�CD/	:Z8bVNFHIHI�7�J�FHIHI�G=6NCD6�<56�/1:=J�6�2�`=G=35J
6�cD6�4	3?J�FH0�<A8A0�2�6NV)F�IHI�<50�J�G=6N6�<?:=G=IH6�2dP

FATAL j 6�7B7B:=CD6�79F�<?2�F�41:=J�6): ^ :=J�:=I�6�/1/10�/'VN:Z7E2�6�J�6�41J�6�2:=<52O-�/10�4	6�7B7BFH<5CL41:=<5<50�J�410�<5J�F�<53?6�PY�L0)0�Gih	6�41J
8;0�2�3?I�6)F�79VN/1FHJ�J�6�<5`=J�M56)I�0�:=2�6�/SJ�6�/18AFH<5:=J�6�7
F�8A8A6�2�FH:=J�6�I�>�P

g <A:=2�2�FHJ�F�0�<AJ�0NJ�M56�7B6)8A6�7�7B:ZCD6N41IH:=7B7B6�7B`
segldr

-�/10�2�35416�7
SUMMARY8A6�7B7B:=CD6�79VNM56�<AJ�M56

–k
0�-�J�FH0�<AF�797B-�6�41F ^ FH6�2[0�<AJ�M56N410�8A8A:=<52�X�IHF�<?6�P

� <5IHF���6NJ�M56)0�J�M56�/'8A6�7B7B:=CD6)4	IH:=7B7B6�7B`
SUMMARY

8A6�7B7B:=CD6�79:=/16N:=IHV):=>D7
V)/1F�J�J�6�<;J�0)J�M?6N7BJ�:=<52�:=/12O6�/1/	0�/S\

stderr]5^ FHI�6���J�M?6�>@41:=<?<50�J+G=6
/16�2�FH/16�4	J�6�2OJ�0)J�M56N7BJ�:=<52�:=/12O0�35J�-�35J+\

stdout]?^ FHIH6N0�/S: ^ FHIH6)J�M?/	0�3?CDMJ�M56)357B6)0 ^ J�M56 –k 0�-�J�F�0�<�P

SUMMARY
8A6�7B7B:=CD6�7E7B6�/1TD6N:Z7EFH8;8A6�2�FH:=J�6N<?0�J�F ^ F�41:=J�FH0�<;J�M5:ZJ+>D0�3

M5:ZTD6N6�/1/10�/17EFH<A>D0�35/'IH0�:=2O-�/10�416�7B7DP
Q�M56NIH0�:=2�6�/'-K/	6�-K6�<52�7EJ�M56)J�>D-�6N0 ^ 8A6�7B7B:=CD6)0�<5J�0N:=IHI�8A6�7B7B:=CD6�7DP
� 0�3A41:=<ACD6�J+2�6�J�:=FHI�6�2O2�6�7B41/1F�-�J�FH0�<57 ^ 0�/':Z<5>@IH0�:=2�6�/S6�/	/10�/'8A6�7B7B:=CD6�7
J�M5/10�35CDMAJ�M56)357B6)0 ^ J�M56 explain\i� ] 410�8A8A:=<52dPRQ+M?6NIH0�:=2�6�/
8A6�7B7B:=CD6��¡ ¢7BJ�/1FH<5C ^ 0�/S357B6)VNFHJ�MAJ�M?6

explain
410�8A8;:Z<52[FH7

ldr
P

Q�M56 ^ 0�IHI�0�V)FH<5C@FH79:=<A6�cD:=8A-�IH6N357BFH<5CLJ�M56
explain

410�8A8A:=<52[J�0
CD6�<56�/1:=J�6):£8A6�7B7B:=CD6)2�6�7B41/	FH-�J�FH0�< ^ 0�/'J�M56)I�0�:Z2�6�/'8A6�7B7B:=CD6N<?358AG=6�/
IH2�/�X¤��¥%��`=¦

The initial managed memory size is too
small.  It has been increased to ’nnn’ words

W §



lOm�oko�p�q�m�o¨s�uxwyUz�{r|xz	}�~��?���B��z	��� yU�+�Z�U�%�D���U}��
ld

��z���z	��z	}���z��N�U}����D�

��� ����	��
����������������������	��	��� ����!�! � �"�

mjc% explain mppldr101

The initial managed memory size is too small.
It has been increased to ’nnn’
words.
 
The size specified on the HEAP directive as
the initial managed memory size
is below the minimum value allowed.  The
amount of managed memory has been
set to the minimum size allowed.

� 0�3A41:=<A4	0�<?J�/10�I�J�M56 ^ 0�/18;:ZJ+0 ^ 8A6�7B7B:=CD6�79G=>L357BF�<?C@J�M56
MSG_FORMAT

6�<?TDF�/10�<58A6�<5J+TU:=/1F�:=GZI�6�PYe�0�/':£410�8A-�IH6�J�6N2�6�7B41/1F�-�J�FH0�<
0 ^ J�M56 MSG_FORMAT 6�<5TDFH/	0�<?8;6�<?J+TD:=/1FH:=G=IH6�`=7B6�6NJ�M56

explain
\i� ]410�8A8A:=<52dP
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ld

�5z���z	��z	}���z��N�U}����U�
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&�')(+*�,�-/.�(�0213-/451	03(�-/6�(+-/4).87�497�6�7:-/*:7�;�(+6�'9(<13,�4)6�(�4)6�=>,�?9=@(�A$(�0	-B*�6�-/C/*:(�=7:456�')(<D$(�49(�0	-B6�(�.8E�03,�D$03-/FHGJI�,�K)0L,�?)6�')(�=@(+*�,�-B.�(�0NM�1	03(�-/6�(�.O6�-/CB*�(�=@P6�')(
_infoblk

P
$SEGRES

P/QR(�D$FS(�496UTU7:4)V�-/D$(�P/-B4).OQR(�D$FS(�496W+(�=@13037�E�6�7:,�4S6�-/CB*�(�=@P/-/03(+.�(�=@1	037:C/(�.87�456�')7:=>-/E�E�(�4).X7�Y)G

&�')(
_infoblk

6�-/C/*:(+7�=Z130	(�-B6�(�.8[+')(�4)(�A$(�0L6�')(
SYSTEM=UNICOS.X7�03(�136�7�A$(+7:=>K)=@(�.\G]&U')7:=Z.�7�03(�136�7�A^(<7:=>4),�03F5-/*:*�_`?�,�K)4).87�456�')(+.�(�?a-/K9*�6.X7�03(�136�7�A$(�=Z?a7:*:(�P/-/4).

_infoblk
7�=Z4),�03F5-/*�*:_`1	03(�-/6�(�.8?a,�02-/*:*b`c`dfe2g<QhE�03,�D$03-/F5=$G]&U')(+6�-/C/*:(<13,�4)6�-/7:4)=>D$(�49(�0	-B*�7�49?a,�03F5-/6�7�,�49P=@K91	'5-/=Z6�')(<=@7:;�(<,�?9A$-/037�,�K9=>E�03,�D$03-/Fi=@(�136�7:,�4)=@P/6�7�F5(+-/4).8.�-/6�(<,�?EX0	,�D$03-/Fj130	(�-B6�7:,�4)P/-/49.OA$(�03=@7:,�4S,�?96�'9(<*:,�-/.�(�03G

_infoblk
7:==@6�03K)136�K)03(�.8-/=>?�,�*:*�,�[+=$k

l mBn o/mpq,�03.
l k

vers //// a lenr k
n a m en k
c k s u mm k
d a t es k
t i m et k
p i do k
p v ru k
o s v rv k
u d tw k
f i l lr l k

tbase dbaser�r k
tlen dlenr n k
blen zlenr m k

cdatalen lmlenr�s k
amlen mbaser�t k
hinit hinc

_infoblkx y:z
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ld

 )��¢£�	�¤�	��¥��#¦<�^��§N�^¨

��� � ���	��
����������������������	� �3����� � ! !#"��%�

l m/n o/mp©,�03.
r o k

sinit sincr�u k
usxf usxlr v k
mtptr cmptrr w k

/ / / / / / / / / /n/l k
sgptr ////n r k
taskstk taskincrn/n k

u s e r 1n/m k
u s e r 2

&#-/C/*:( o G
_infoblk

.�(�=@13037�E�6�7:,�4
IU7:(�*:. pq,�03. ª27�6�= W<(�=@13037:E�6�7:,�4
vers

l lB«/o
infoblk

6�-/C/*:(<A$(�03=@7:,�45¬a13K)0303(�4)6�*:_`(�/K)-/*:= r¯® G
a

l m r
fill ° .�.�03(�=@=>±+(�4)(�03-/6�7�,�45?�*�-BD²¬�K)=@(�.8C/_²6�')(+=@_$=@6�(�Fi=@6�-/036�K9E03,�K)6�7�4)(+6�,<7:4)=@(�036U-/.�.X0	(�=@=Z7:4S?�7:*�*:(�.8[<,�03.�= ® G

len
l mBn/«/o/m c²K9FSC/(�02,�?)[+,�03.�=>7:4

_infoblk
¬a13K)0303(�4)6�*:_ n s/® G

name
r lB«/o/m ° Q³e2d�d

_infoblk
6�-/CB*�(+4)-/F5(<¬�´�7�49?a,�C/*:V�µ ® GJc`K)*:*:Ma6�(�03F57�4)-B6�(�.�G

cksum
n lB«/o/m eL')(�13V¶=@K)Fj,�?

_infoblk
13,�4)6�(�4)6�=$G

date
m lB«/o/m W<-/6�(+,�?)E�03,�D$03-/Fi1303(�-/6�7�,�457:4 ° Q³e2dfdU·S·¹¸@º)ºJ¸�»�»S?a,�03F5-/6@G

time
s lB«/o/m &R7:FS(+,�?)E�03,�D$03-/Fi1303(�-/6�7�,�457:4 ° Q³e2dfdU¼)¼)½�·S·5½�¾3¾Z?a,�03F5-/6@G

pid
t lB«/o/m ° Q³e2d�d¿4)-/F5(<,�?)*:,�-/.�(�0L6�')-/6�1	03(�-/6�(�.8E�03,�D$0	-BFÀGc²K9*�*:Ma6�(�03F57:4)-/6�(�.O7:?)49-/F5(<7:=>*:(�=@=>6�')-B4 v 13')-/03-/136�(�03=$G

pvr
o lB«/o/m ° Q³e2d�d¿A$(�03=@7�,�45,�?)*�,�-/.X(�0L6�')-/6U1303(�-/6�(�.OE�03,�D$03-/FHGc²K9*�*:Ma6�(�03F57:4)-/6�(�.O7:?)49-/F5(<7:=>*:(�=@=>6�')-B4 v 13')-/03-/136�(�03=$G

osvr
u lB«/o/m ° Q³e2d�d¿,�E�(�03-/6�7�4)D`=@_$=@6�(�Fi-/136�7:A$(<[+')(�45E�03,�D$03-/Fi[+-/=>1303(�-/6�(�.\Gc²K9*�*:Ma6�(�03F57:4)-/6�(�.O7:?)49-/F5(<7:=>*:(�=@=>6�')-B4 v 13')-/03-/136�(�03=$G

udt
v lB«/o/m W<-/6�(+-/4).O6�7:F5(<,�?)E�03,�D$03-/Fi1303(�-/6�7�,�457�45b`c²d�eLg+Qh6�7:F5(�Ma=@6�-/F5E?a,�03F5-/6@G



{#| }�~�� �������f� }��Á� ~J�/}	���¤� �©� x���^�������	��� �9���@���	�#� �^�U�B�^�R �¡X�^�N�
ld

 #��¢£�	�¤�	��¥¤�#¦<�^��§N�$¨

����Â���	��
����������������������	��	����� � ! !#"$�%�

&#-/CB*�( o G
_infoblk

.�(�=@13037:E�6�7:,�4Ã �f| Ä/�ÁÅ¤Ä/Æ/� ~�Ç
IU7:(�*:. W+(�=@130	7:E�6�7:,�4ªL7:6�=p©,�03.
fill

w l/«/o/m È -/*:K)(+K)=@(�.OCB_²=@_$=@6�(�Fi=@6�-/036�K)E80	,�K96�7:4)(+6�,<?�7�*:*�K)497�4)7:6�7�-B*�7:;�(�.-/03(�-/=>,�?9FS(�F5,�03_�G
tbase

r l l/«/m r ªL-B= (+-/.�.�03(�=@=>,�?)E�03,�D$03-/Fi6�(�Y$6U-B.�.�03(�=@=>=@E�-/13(�G
dbase

r l m/n/«/o/m ªL-B= (+-/.�.�03(�=@=>,�?)EX0	,�D$03-/Fj.�-/6�-É-/.X.�03(�= =Z=@E�-/13(�G
tlen

r�r l/«/m r c`K)F5C/(�0L,�?)[+,�03.�=>7:456�(�Y$6�=@(�1	6�7:,�4¿G
dlen

r�r m/n/«/o/m c`K)F5C/(�0L,�?)[+,�03.�=>7:4S7:4)7:6�7�-B*�7:;�(�.O.�-B6�-Ê=@(�136�7�,�4¿G
blen

r n l/«/m r c`K)F5C/(�0L,�?)[+,�03.�=>7:45K)4)7:4)7:6�7:-/*:7:;�(�.8.�-/6�-Ê=@(�136�7:,�4¿G
zlen

r n m/n/«/o/m c`K)F5C/(�0L,�?)[+,�03.�=>7:45;�(�03,�=@(�6U.X-/6�-É=@(�136�7�,�4ËG
cdatalen

r m l/«/m r c`K)F5C/(�0L,�?)[+,�0	.X=>7:4S7:4)7:6�7:-/*:7:;�(�.8.�-/6�-Ê=@(�1	6�7:,�4SEX0	7:,�0L6�,13,�F5E�03(�=@= (�.8.�-/6�-É(�Y$EX-/4)=@7�,�4ËG
amlen

r�s l/«/m r c`K)F5C/(�0L,�?)[+,�03.�=>,�?)-BK)Y$7:*�7:-/03_²F5(�F5,�03_²K9=@(�.\G
mbase

r�s m/n/«/o/m ªL-B= (+-/.�.�03(�=@=Z,�?)FS-B4)-/D$(�.8FS(�F5,�03_²-B0	(�-RG
hinit

r�t l/«/m r d�4)7:6�7:-/*�=@7:;�(<,�?)E�03,�D$03-/Fj')(�-/E\G
hinc

r�t m/n/«/o/m Ì (�-/E8(�Y$E�-/4)=@7:,�457�4)1303(�F5(�4)6�A$-/*:K)(�G
sinit

r o l/«/m r d�4)7:6�7:-/*�=@7:;�(<,�?)E�03,�D$03-/Fi=@6�-/13VUG
sinc

r o m/n/«/o/m Q³6�-/13V¶(�Y$E�-/4)=@7:,�457�491	03(�F5(�4)6�A$-/*�K9(�G
usxf

r�u l/«/m r IU7:03=@6U-/.�.�03(�=@=Z,�?
$USXMSG Í K)F5EO6�-/C/*:(�G

usxl
r�u m/n/«/o/m TU-/=@6�-/.�.�03(�=@=>,�?

$USXMSG Í K)F5EO6�-/C/*:(�G
mtptr

r v l/«/m r ° .X.�03(�= =Z,�?)F5-/13')7:4)(<6�-/03D$(�6�7:4)D²7:4)?�,�03FS-B6�7:,�45C/*:,�1	V�G
cmptr

r v m/n/«/o/m ° .X.�03(�= =Z,�?)?a7:03=@6U(�4)6�03_²7:45.�-/6�-É13,�F5E�03(�=@=@7:,�4S(�4)6�03_`*�7:=@6@G
sgptr

n/l l/«/m r ° .X.�03(�= =Z,�?
$SEGRES

=@(�D$F5(�4)6�-/6�7�,�457:4)?a,�03F5-/6�7:,�4SCB*�,�13VUG
taskstk

n r l/«/m r d�4)7:6�7:-/*�=@7:;�(<,�?9= *:-/A$(+6�-/=@V¶= 6�-/13VUG
taskincr

n r m/n/«/o/m &#-/=@V¶=@6�-/13V¶(�Y$E�-/4)=@7:,�457�491	03(�F5(�4)6@G
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&�')(<EX-/036U,�?)-ÊE�03,�D$0	-BFi13,�4)6�-/7:4)7�49D²K)497�4)7:6�7:-/*�7:;�(�.8.�-/6�-³GJQRE�-/13(<?�,�06�')(+-/03(�-É7:=>-/*:*:,�13-/6�(�.O-/6U(�Y$(�13K96�7:,�456�7:F5(�G

° ª2Q³Qh-/03(�-É6�')-/6U7:=>7:4)7:6�7�-/*:7:;�(�.O6�,<;�(�03,�G

����������������������� �"!#��$%�&�'�

�(��)�)���*�

�(�+�-,.�����

�(�'��/10

�(�)���/324���*5�!#�*���
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; ��| � �N}��=< �^�������	��� �9�������	��� �^�U�B�^�R $¡��^�N�
ld
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e20	-B_ ° =@=@(�F5C/*:_`TU-/4)D$K9-/D$(

° 4S7:4)6�(�03-/136�7:A$(�P/=@_$F5C/,�*:7�12.�(�C/K)D$D$(�026�'9-/6U13-/45C/(<K9= (�.86�,<E�(�03?�,�03F=@,�K)0313(�M�*�(�A$(�*#.�(�C/K)D$D$7:4)D`[<'97�*:(+(�Y$(�13K)6�7�4)D`E�03,�D$03-/F5=Z03K)4)4)7:4)D`K)4).�(�0b`c²d�e2g<Q G

° C/*:,�13V ,�?9FS(�F5,�03_`6�'9-/6U[+7�*:*�C/(+=@')-/03(�.OCB_²F5,�03(<6�')-/45,�4)(+,�C Í (�1	6F5,�.�K)*:(�G]¬ r�® ° IU,�036�03-/45.�-/6�-Ê-/03(�-É6�')-/6�13,�4)6�-/7�49=>.�-/6�-Ê6�')-/6U7:=-/1313(�=@=@7�CB*�(+6�,+F5K)*:6�7:E�*:(<E�-/036�=>,�?)-ÊE�03,�D$03-/FHG
COMMON

7:=>-Ê6�_$E�(+,�?=@13,�E�(<.X(�1	*:-/03-/6�7:,�4S7:45IU,�036�0	-B4S6�')-/6�FS-BV�(�=>A$-/037:-/C/*:(�=>-/1313(�=@=@7:C/*�(+6�,F5K)*:6�7�E�*:(<EX-/036�=Z,�?)-ÉEX0	,�D$03-/FHGA@Ñ,�0	(+6�')-/45,�4)(<E�03,�D$03-/FjFS,�.�K9*�(+13-/4=@E�(�137:?a_`.�-/6�-Ê?a,�02-Ê1	,�F5F5,�45C/*:,�1	V#P/C/K)6U7:?)-Ê13,�4)?�*�7:136U,�1313K)03=@P7:4)?�,�0	F5-/6�7:,�4S?�03,�Fi*:-/6�(�0LE�03,�D$03-/F5=>7:=>*:,�-/.�(�.8,�4S6�,�E8,�?)E�03(�A$7�,�K9= *:_*:,�-/.�(�.87�4)?�,�03F5-/6�7�,�4ËG ° E�03,�D$03-/FiF5-/_².�(�13*:-/03( l 6�, r n t 13,�F5FS,�4C/*:,�13V�=@P/[+')7:13'S13-/45CB(<(�7:6�')(�0L*:-/C/(�*:(�.8,�0LCB*�-/49VUG]¬ n ® &U')(+eÏ*:-/4)D$K9-/D$(
global data 

7:6�(�FS=>D$(�49(�0	-B6�(+C/,�6�'5-É13,�F5F5,�45C/*�,�13V¶-/4).8-/45(�4)6�03_E�,�7:4)6@G
&�')(<E�03,�13(�=@=>CB_²[+')7�13'5-Ê*�,�-/.X(�0L7:4)=@(�036�=Z.�-/6�-É7:4)6�,+,�C Í (�136UF5,�.�K9*�(C/*:,�13V�=$GJg+131	K903=>(�Y$E�*:7�137:6�*�_`7�4503(�=@E�,�4)=@(<6�,<EX0	,�D$03-/Fj= 6�-/6�(�F5(�4)6�=@P=@K)13'5-/=Z6�')(<I�,�036�03-/4

DATA
=@6�-/6�(�FS(�496U,�0LeÏ*:-/4)D$K)-/D$(+.�-/6�-7:4)7:6�7:-/*:7:;�-B6�7:,�45,�E�(�03-/6�7�,�4¿G]dfF5E�*:7:137�6U.�-B6�-Ê*:,�-/.�7:4)D²,�?)*:,�13-/6�7�,�4)=Z[<7:6�')7:4-Ê=@K)C/E�03,�D$03-/Fi13,�.�(+C/*:,�13V 13-/45-/*:=@,<,�1313K)0L7:?)6�')(+13,�FSEX7�*:(�0L,�0-/=@=@(�F5C/*:(�0L=@,<.�7:136�-B6�(�=$G

W+7�=@6�037:C/K)6�(�.OÐ(B<E�03(�=@=@7:,�456�-BC/*�(�G ° W+Ð�BÒ13,�4)6�-/7:4)=ZFS-B4)_(�Y$E�03(�=@=@7:,�4)=>6�')-/6�-/03(<(�A$-/*:K)-/6�(�.8-/6U*:,�-/.86�7:F5(�GJ&�')(�=@(<(�Y$EX0	(�=@=@7:,�4)=-/03(+K)=@(�.8?a,�02FS-B4)_²EXK)03E�,�=@(�=$G ° E�03,�F57:4)(�4)6UK9=@(<7:=>03(�*:,�13-/6�7�,�45*:,�D$7�1�G
d�4 ë�È @×FS(�=@=@-/D^(<E�-/=@=@7:4)D$P/.�7:=@6�0	7:C/K)6�(�.8F5,�.�(<')-B4).�*:(�=13,�F5F5K)4)7:1	-B6�7:,�4)=ZC/(�6�[<(�(�45-Ée203-/_C@ ëUë =@_$=@6�(�Fi-/49.O-ÊeL03-/_ ë�Èùë'),�=@6U=@_$=@6�(�FHG

° *:,�13-/6�7�,�457:4S-ÊE�03,�D$03-/Fj,�0L03,�K)6�7:4)(<-B6U[<'97�13'5(�Y$(�13K)6�7:,�4SC/(�D^7�4)=$G °03,�K)6�7:4)(<F5-/_`')-/A$(+=@(�A$(�03-/*�(�496�03_`E�,�7:4)6�=@P/(�-/13'S=@(�03A$7:4)D`-Ê.�7�?�?�(�0	(�496E�K)03E�,�=@(�G]TU7:4)V�-BD$(<C/(�6�[+(�(�4SE�03,�D$03-/FjFS,�.�K9*�(�=Z7�=ZE�(�03?a,�03F5(�.8[<')(�46�')(+*�7:4)V�-BD$(<(�.�7:6�,�0LCB7�4).X=>6�')(+(�Y$6�(�0	49-/*�03(�?�(�0	(�491	(�=Z,�?),�4)(+D$03,�K)E8,�?F5,�.�K)*:(�=>6�,+6�')(<(�4)6�03_`E�,�7�496�=Z,�?)-/4),�6�')(�02F5,�.�K)*:(�GJQR(�(<-/*:=@,EDXý/¾3ü��F���Áÿý1G=H�D*� »8·5ü�º��I�aÿ�P�ü�ý�þ@ÿ����³·5ü�º�����ÿ�P/-/4).J��ü�D�º)ÿ���G
Ð2A$(�4)6�=>03(�13,�0	.86�')(<=@6�-/6�(+,�?)-ÉE�03,�D$03-/FLK =>(�Y$(�13K)6�7:,�45¬�?a,�027�49=@6�-B4)13(�P[+')(�6�')(�0L,�024),�6U7:6U')-/=Z-/1313(�=@=@(�.O.�-/6�-Ê_$(�6 ® -/4).813,�F5FSK94)7�13-/6�(+6�')-/6=@6�-/6�(<6�,<,�6�')(�0L6�-/=@V#=$G
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; ��| �N� }��\<�^�������	��� �9���@���	�#� �^�U�B�^�R �¡X�^�N�
ld
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&�')(+0	(�=@K9*�6U,�?96�'9(<*:,�-/.8E�03,�1	(�=@=$G]&U')(+(�Y$(�13K)6�-/C/*:(<EX0	,�D$03-/Fj7�=Z-F5(�F5,�03_²7:F5-/D$(<C/K97�*:6U?�03,�Fi6�'9(<=@K)C/F57:6�6�(�.8,�C Í (�136U?�7:*�(�=Z-/4).O*:7:C/03-/037�(�=6�')-B6U13-/45C/(<*:,�-/.�(�.87�496�,+F5(�FS,�03_`-/4).8(�Y$(�13K)6�(�.\GJ&�')(+.�(�?a-/K9*�6�?a7:*:(49-/F5(<?�,�0L6�')(+(�Y$(�1	K96�-BC/*�(+E�03,�D$03-/Fi7:=
a.out

G

° 03(�?�(�03(�4)13(<6�,+-/45(�4)6�03_²E�,�7:4)6�.�(�?a7:4)(�.8,�K)6�=@7�.X(<6�')(+03(�?a(�03(�4)137:4)DF5,�.�K9*�(�G]IU,�036�0	-B4
CALL

=@6�-/6�(�FS(�496�=Z-/4).8?�K)4)136�7�,�4513-/*:*�=ZD$(�4)(�03-/6�((�Y$6�(�034)-/*#03(�?a(�03(�4)13(�=$G]&U')(+e ° T
EXT

EX= (�K9.�,<7:4)=@6�03K)136�7�,�457:4).�7:1	-B6�(�=-B4S(�Y$6�(�034)-/*#03(�?a(�03(�4)13(�G]eÏE�03,�13(�.�K)03(<13-/*:*:=>-/49.
extern

=@6�-/6�(�FS(�496�=D$(�49(�03-/6�(+(�Y$6�(�034)-/*�03(�?�(�03(�4)13(�=$G
&�')(+E�03,�1	(�=@=ZC/_`[<')7:13'56�'9(<*:,�-/.�(�02-/=@=@7�D$49=>F5,�A$-/C/*:(<CB*�,�13V�=Z6�,=@(�D$F5(�4)6�=$G
&�')(+7�491	*:K)=@7:,�45,�?)-ÊF5,�.�K)*:(<6�')-/6�')-/=Z4),+13-/*�*:(�03=Z¬a?�,�0L(�Y$-BFSE�*:(�P?�,�0313(�Ma*:,�-/.�7:4)D`7�=ZE�(�03?�,�0	F5(�.8,�4

BLOCKDATA
F5,�.�K)*:(�= ® G]&�')(

FORCE.X7�03(�136�7�A$(+(�4)-/C/*:(�=Z6�'9(<?�,�031	(�M�*:,�-/.�7:4)D`,�?)-/*:*�K)4)13-/*:*�(�.8(�4)6�03_`E�,�7�496�=$G
&�')(<±+*:,�C/-/*�Q³_$F5C/,�*�6�-/C/*:(<7:=>-/EXE�(�4).�(�.86�,+6�'9(<(�Y$(�13K)6�-/C/*:(<E�03,�D$03-/F5P-B4).81	,�496�-B7�4)=Z7:4)?a,�03F5-/6�7:,�4S.X(�= 13037:C/7:4)D²6�')(+F5,�.�K)*:(�=@P/*:,�1	-B*�C/*:,�1	V#=@P13,�F5F5,�4SCB*�,�13V�=@P/-/49.O(�4)6�03_`E�,�7�496�=Z7�491	*:K).�(�.87:4S6�')(+E�03,�D$03-/FHG

° =@(�136�7:,�4S,�?)F5(�F5,�03_²[+7:6�'97�456�')(<K9=@(�0 Í ,�CÉ-/03(�-Ê6�')-/6UE�03,�A$7:.�(�=Z-13-/EX-/C/7:*�7:6�_²?�,�0L.�_$4)-/F57:1L-/*:*:,�1	-B6�7:,�4¿GJQR(�(<´
HEAP

.�7:03(�136�7:A$(�P�µUE�-/D$( v u P,�02=@(�(<6�')(+')(�-/E8F5(�FS,�03_`F5-/4)-/D$(�F5(�4)6�0	,�K96�7:4)(�=Z7�456�')(�]_^*^��=G=��D*�'G�ü�H
`E�3ü�a���D�·S·5ÿ��3b ¾(cdG�ý1��D*� »fe`ÿ�gfÿ��3ÿ�H��3ÿihjD*H&��D*��P/E�K)C/*:7:1	-B6�7:,�45Q Î2«/n r o t G
&�,+F5-/V�(+-/4S,�C Í (�136UF5,�.�K)*:(+(�4)13,�K)4)6�(�03(�.O7:45-/45,�C Í (�136�?a7:*�(+,�0L*:7:C/03-/03_-ÊE�-/036U,�?)6�')(+(�Y$(�13K)6�-/C/*:(<E�03,�D$03-/FHG
&�')(+(�4)6�0	_`E�,�7:4)6U-/6�[<'97�13'5_$,�K)0LEX0	,�D$03-/FjC/(�D$7:4)=>(�Y$(�13K)6�7:,�4¿G

�Yk��*/1�����������Z%�)��5�� �!

�Yk����*�)������)�*,.�*�)�*��/3�

,.�����������5

,.��� /1��lm�����$%����5

n �������� 7 ��!#�������X������

2&�*�Z

���&/1�'�&$%�

���&�+����������)�����,.�*�o�$%$%� �*���



; ��| � �N}��=< �^�������	��� �9�������	��� �^�U�B�^�R $¡��^�N�
ld
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° 13,�*:*�(�136�7:,�45,�?)?�K)4)136�7�,�4)=@PB,�0L03,�K)6�7:4)(�=@P/6�')-/6�-/03(<?�K)491	6�7:,�4)-/*:*�_03(�*:-/6�(�.�P/-/03(<13-/*:*�(�.8?a03,�Fi[+7�6�')7:45E�03,�D$03-/FS=@P/-/49.OE�(�03?�,�03Fi1	,�F5F5,�4)*:_K)=@(�.86�-/=@V�=$G]&U')(�_`-/03(<49,�6U,�E�(�03-/6�7:4)D²=@_$=@6�(�Fi?�K)4)136�7:,�4)=$G]TU7:C/03-/03_?�K)4)136�7�,�49=>*:(�6U_$,�K5K)=@(+13,�.�(<6�')-B6U7:=>-/*:03(�-/.�_`[<037:6�6�(�45¬�_$,�K5.�,<49,�6')-BA$(<6�,<03(�7:4)A$(�4)6U[+')(�(�*:= ® P/F5-/V#(<E�03,�D$03-/F5=>*:(�=@=>13,�F5E�*:7�13-/6�(�.�P/-/49.F5-/V�(+13')-/4)D$7:4)D`E�03,�D$03-/F5=>(�-/=@7:(�03GJ&�')(+*�,�-/.X(�0L7:4)13*�K9.�(�=>-B4)_F5,�.�K)*:(<7:456�')(+*�7:C/03-/03_²7:456�')(<(�Y^(�1	K96�-BC/*�(+E�03,�D$03-/Fi,�49*�_`7�?9,�4)(<,�?6�')(+(�4)6�03_²E�,�7:4)6�=Z7�456�')(+FS,�.XK)*�(+=@-/6�7:= ?�7:(�=>-/45(�Y$6�(�034)-/*#0	(�?�(�03(�4)13(?�03,�Fi-/4),�6�')(�02FS,�.XK)*�(+7:4)13*�K).X(�.O7:456�'9(<(�Y$(�13K)6�-/C/*:(<EX0	,�D$03-/FHG °*:7�CB0	-B0	_`K)=@K9-/*�*:_`7�=ZC/K)7:*:6UC/_`-Ê*�7:C/03-/03_`F5-/7�496�(�49-/4)13(<6�,�,�*:P/=@K)13'5-/=
bld

¬ r�® ,�0
ar

¬ r¯® G]&U'9(<?�7�*:(+4)-/F5(<6�_$E�7:13-/*:*�_`(�4).�=Z[+7�6�'
.a

PB-/4).86�')(*:7�CB0	-B0	_`7:=>=@,�F5(�6�7:F5(�=>03(�?�(�030	(�.86�,<-/=Z-
.a

?a7:*�(�G
±+(�4)(�037�126�(�03Fi?�,�0L6�')(+=@_$=@6�(�Fi=@,�?a6�[+-/03(<E�03,�.�K)136U6�')-B6U*�,�-B.�=>-13,�F5E�7:*�(�.8,�0L-/=@=@(�FSCB*�(�.8E�03,�D$03-/Fi7�496�,+FS(�F5,�03_²-B4).OE�03(�E�-/03(�=>7:6U?�,�0(�Y$(�13K)6�7:,�4¿G

° 4)K9FSC/(�02b`c²d�eLg+QhK)=@(�=>6�,+7�.X(�4)6�7�?�_`6�'9(<6�_$E�(+,�?)-Ê?a7:*:(�G
¬ r�® ° ')-/03.�[+-/03(<F5,�.�K9*�(+7:=>6�')(+C/-/=@7:1LC/K)7:*:.�7:4)D²CB*�,�13V¶,�?)e203-/_Î (�= (�-B0	13'5=@_$=@6�(�FS=���F5,�.�K9*�(�=>-B0	(+F5-/.�(<,�?)13,�*:.OEX*�-/6�(�=Z-/4).OEX0	7:4)6�(�.137:0	13K97�6�C/,�-/03.�=@P/-/4).8?�7�6�7:4)6�,<6�')(+F5-/7�49?a03-/F5(+13')-/=@=@7�=$G]¬ n ® °=@,�?�6�[+-/03(+FS,�.XK)*�(+7:=>6�')(+C/-/=@7:1LC/K97�*:.�7:4)D`C/*�,�13V¶,�?)6�')(+d�g<QRMaÐ,�E�(�03-/6�7:4)D²=@_$=@6�(�FHGJ¬ m ® ° IU,�036�03-/4 wBl E�03,�D$03-/FjFS,�.�K9*�(+7�=Z-E�03,�D$03-/Fj¬a,�02?aK94)136�7:,�4 ® 6�'9-/6U13,�4)6�-/7:4)=Z,�0L-/1313(�=@=@(�=>.�(�?�7:4)7:6�7:,�4)=Z6�,<C/(-/1313(�=@=@(�.OCB_²,�6�')(�0LE�03,�D$03-/FjK)4)7:6�=$G

° F5,�.�K)*:(<,�021	,�F5F5,�45C/*:,�1	V¶4),�6�-/=@=@7�D$49(�.OC/_`-Ê= (�D^FS(�496.�(�=@13037:E�6�7:,�45.�7�03(�136�7:A$(<6�,<-Ê=@E�(�137�?�7�12=@(�D$FS(�496UC/K)6U-/=@=@7:D$4)(�.8C/_Q³Ð2±<T�W Î 6�,<6�')(+')7:D$')(�=@6�Ma*:(�A$(�*�=@(�D$F5(�4)6U6�')-/6UEX0	(�13(�.�(�=Z-/*:*�1	-B*�*:(�03=$G
&�')(<(�Y$(�13K)6�-/C/*:(<C/7:4)-/03_`E�03,�D$03-/Fi6�')-/6UQRÐL±+W<T Î E�03,�.�K91	(�=$G

° F5(�6�'),�.O,�?)=@(�*:(�136�7�49D²,�4)(+,�?)=@(�A$(�03-/*�.�K)E�*:7:1	-B6�(�.8(�4)6�03_²EX,�7�4)6�=?�,�K)4).87:4S*:7:C/03-/037�(�=$G]Q³ÐL±+TUW Î *:,�1	-B6�(�=Z6�')(<?�7:03= 6�F5,�.�K)*:(<6�')-/603(�?�(�0	(�491	(�=Z6�')(+.�K)E�*:7�13-/6�(�.8(�4)6�03_²E�,�7:4)6�-/4).86�'9(�4S*:,�,�V�=Z?a,�02-.�(�?�7:4)7�6�7:,�45,�?)6�')(<=@_$F5C/,�*#7�45=@K)1313(�(�.�7:4)D`FS,�.XK)*�(�=$G]&U'9(<?�7:0	=@6.�(�?�7:4)7�6�7:,�45?a,�K94).87�45-Ê=@K)1313(�(�.�7:4)D`F5,�.�K)*:(<7:=Z6�'9(<,�4)(+K)=@(�.\G<df?Q³Ð2±<T�W Î ?�7:4).�=Z4),<=@K91	13(�(�.�7:4)D`.�(�?�7�497�6�7:,�4)P/6�')(+?a7:03=@6U.�(�?�7:4)7:6�7:,�4(�4)13,�K)496�(�03(�.8-/49_$[<')(�03(+7:=ZK)=@(�.\G
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