Chimera 3.1

The Real-T ime Operating System for Reconfigurable Sensor -Based Contr ol Systems

November 22, 1996

David B. Stewart Pradeep K. Khosla

Program Documentation

The Robotics Institute • Dept. of Electrical and Computer Engineering Carnegie Mellon University

Chimera 3.0

Copyright © 1993 – all rights reserved.

Chimera 3.1 was developed in the Advanced Manipulators Laboratory of the Robotics Institute, Carnegie Mellon University (CMU).. The authors and CMU have used their best efforts in preparing the documentation and the corresponding software. These efforts include development, research, and testing of the theories and programs to determine their effectiveness. See Section 0.1 (in Preface) for general terms, licensing, and limitation of liability.

Advanced Manipulators Laboratory, The Robotics Institute and Department of Electrical and Computer Engineering

Carnegie Mellon University 5000 Forbes Avenue Pittsburgh, Pennsylvania 15213–3890

Email address for bugs, fixes, questions, and comments: chimera@cmu.edu (internet)

Table of Contents

Preface .....................................................................................................................ix

0.1 Licensing and other Terms........................................................................................ ix 0.1.1 Chimera 3.0 General License Agreement............................................................. ix 0.1.2 Limitation of Liability ........................................................................................... x 0.1.3 BSD 4.3 Unix Terms.............................................................................................. x 0.1.4 GNU General Public License................................................................................ xi 0.2 History of Chimera ...................................................................................................xv 0.3 Overview of Documentation.....................................................................................xv 0.4 Differences between Chimera 3.0 and Chimera II.................................................. xvi 0.5 Acknowledgements................................................................................................ xvii

1. Beginner’s Tutorial .............................................................................................1

1.1 Setting up your Chimera 3.0 Environment .................................................................2 1.2 A Simple Program Example .......................................................................................2 1.3 A Multitasking Example.............................................................................................5

Chimera 3.1

1.4 A Real-Time Example8 1.5 Error Detection and Handling11 1.6 Terminating a Chimera 3.0 Session11 1.7 Summary11

2. User’s Manual 13

2.1 Compiling and Linking Programs13

2.1.1 C Code for RTPUs14 2.1.2 C++ Code for RTPUs15 2.1.3 C Code for Host Workstation15 2.1.4 Makefiles15 2.2 chim Interface Commands16

2.2.1 attach: Attach to an RTPU18 2.2.2 bg: Execute Program in Background18 2.2.3 cd: Change Working Directory18 2.2.4 detach: Detach from an RTPU18 2.2.5 download: Download a File19 2.2.6 execute: Download and Execute Default RTPU19 2.2.7 fg: Continue Execution in Foreground19 2.2.8 go: Execute Program19 2.2.9 kill: Interrupt Execution20 2.2.10 killserver: Kill the qs Server20 2.2.11 monitor: Use Monitor of Default RTPU21 2.2.12 pwd: Print Working Directory21 2.2.13 quit: Quit from Console Process21 2.2.14 rcd: Change Default Directory of RTPU21 2.2.15 select: Select the Default RTPU21 2.2.16 status: Print Out Status of System22 2.2.17 version: Print Current Version Information23 2.3 Monitors23

2.3.1 Ironics IMON Monitor23 2.4 U-Graph24

3. Programming Guidelines 25

3.1 File System Organization26

3.1.1 Subdirectory Structure26 3.1.2 Supporting Multiple Computing Architectures27 3.1.3 Makefiles28 3.2 Constants, Variables, and Subroutine Declarations30 3.2.1 Register Variables30 3.2.2 Variables31 3.2.3 Global Variables32 3.2.4 Subroutines34 3.3 Naming Conventions34

3.3.1 Macros and Constants35 3.3.2 Local Variables and Subroutines35

3.3.3 Types.................................................................................................................... 36 3.3.4 Global State Variables ......................................................................................... 36 3.4 Libraries ....................................................................................................................37 3.4.1 Subroutine Libraries............................................................................................. 38 3.4.2 Device Driver Libraries ....................................................................................... 38 3.4.3 Reconfigurable Module Libraries........................................................................ 38 3.5 General Coding Tips.................................................................................................39 3.5.1 Loops.................................................................................................................... 39 3.5.2 State Variable Table............................................................................................. 39 3.5.3 Generating the Framework for a Reconfigurable Module................................... 40 3.5.4 Special Purpose Processors.................................................................................. 40 3.6 Device Drivers ..........................................................................................................40 3.6.1 I/O Device Drivers............................................................................................... 41 3.6.2 Sensor-Actuator Interface (Second-Level Driver)............................................... 42 3.6.3 Special Purpose Processor Drivers ...................................................................... 42 3.7 Documentation..........................................................................................................42 3.7.1 Documenting a Reconfigurable Module.............................................................. 43 3.8 Peer Review of Code ................................................................................................43 3.9 Sample Documentation of a Reconfigurable Module...............................................44

4. Programmer’s Manual .....................................................................................47

4.1 Standard Types, Constants, and Macros...................................................................48 4.1.1 ASCII Character Set ............................................................................................ 48 4.1.2 Chimera 3.0 Constants......................................................................................... 48 4.1.3 Standard Library Constants.................................................................................. 50 4.1.4 Weights and Measures ......................................................................................... 51 4.1.5 Basic Types.......................................................................................................... 53 4.1.6 Variable Types..................................................................................................... 54 4.1.7 Debugging Utility Macros ................................................................................... 56 4.2 Chimera Libraries .....................................................................................................57 4.2.1 Concurrent Standard Input/Output (stdio) Library .............................................. 57 4.2.2 Standard Directory Operations Library ............................................................... 63 4.2.3 Chimera Directory Operations............................................................................. 65 4.2.4 String Library....................................................................................................... 66 4.2.5 Type Conversion:................................................................................................. 69 4.2.6 Memory Operations: ............................................................................................ 70 4.2.7 Bit Field Operations:............................................................................................ 72 4.2.8 Random Number Routines................................................................................... 74 4.2.9 Sorting and Searching Routines........................................................................... 76 4.2.10 User Interface Packet Utility................................................................................ 76 4.2.11 Command Interpreter:.......................................................................................... 81 4.2.12 Configuration File Reading Utility ...................................................................... 89 4.2.13 Configuration and Data File “define” Mechanism.............................................. 99 4.2.14 Math Functions .................................................................................................. 100 4.2.15 Matrix Math Libraries........................................................................................ 103 4.2.16 Memory Allocation Routines:............................................................................ 112 4.2.17 Time-of-Day Library ......................................................................................... 114

4.2.18 Universal Experimental Data Format (UXDF) Library116 4.3 Task Control Primitives119

4.3.1 Creating a Task120 4.3.2 Terminating a Task121 4.3.3 Physical Time122 4.3.4 Task Timing Primitives123 4.3.5 Task Priorities126 4.4 Local Communication and Synchronization127 4.4.1 RTPU Local Shared Memory127 4.4.2 RTPU Local Semaphores127 4.4.3 Host Workstation Local Shared Memory129 4.4.4 Host Workstation Local Semaphores130 4.5 Interprocessor Communication and Synchronization132 4.5.1 Interprocessor Shared Memory133 4.5.2 Remote Semaphores136 4.5.3 Interprocessor Message Passing138 4.5.4 One-to-One Triple-Buffer Communication141 4.5.5 Global State Variable Table Mechanism144 4.5.6 Extended File System155 4.5.7 Ethernet Interface Passing158 4.6 Host Procedure Calls161 4.7 Host Interface to Chimera Utilities162 4.8 Generic Interfaces164

4.8.1 Reconfigurable I/O Device Drivers164 4.8.2 Sensor/Actuator Independent Interface170 4.8.3 Special Purpose Processors174 4.9 Command Line Arguments185 4.10 Error and Exception Handling186

4.10.1 Deadline Failure Detection and Handling186 4.10.2 Global Error Handling188 4.10.3 UNIX-compatible Error Handling201 4.11 Kernel Level Routines201

4.11.1 Kernel-Level Task Synchronization202 4.11.2 Setjmp and Longjmp: Global Goto Statements203 4.11.3 Forcing a Reschedule204 4.11.4 System Conversion Utilities204 4.11.5 Changing the Vector Base Register205 4.11.6 Accessing CPU Registers206 4.11.7 Setting CPU Priority Level207 4.11.8 C Access to User Traps208 4.11.9 Testing Existence of Memory208 4.11.10 Low-level Multiprocessor Synchronization Primitives209 4.11.11 Polling Mechanisms210 4.12 The Chimera Default Scheduler212

4.12.1 Real-time clock resolution212 4.12.2 Time Overflow213

4.13 Reconfigurable Subsystems....................................................................................214 4.13.1 Reconfigurable Module Interface Specification ................................................ 214 4.13.2 Subsystem (SBS) Interface ................................................................................ 219 4.13.3 SBS Interactive Command Interpreter............................................................... 227 4.13.4 Subsystem Specification File (.sbs file)............................................................. 231 4.13.5 Reconfigurable Module Specification (.rmod) file............................................ 234 4.13.6 Network Commands .......................................................................................... 235 4.13.7 Network Packet Specifications .......................................................................... 241 4.13.8 Parallel Subsystems ........................................................................................... 246

5. System’s Manual .............................................................................................247

5.1 System Details under Normal Operation ................................................................247 5.1.1 Starting Up Chimera 3.0 .................................................................................... 247 5.1.2 Downloading Programs ..................................................................................... 248 5.1.3 Executing Programs........................................................................................... 250 5.2 Writing Device Drivers...........................................................................................251 5.2.1 I/O Device (IOD) Drivers .................................................................................. 252 5.2.2 Sensor/Actuator Interface (SAI) Drivers ........................................................... 262 5.2.3 Special Purpose Processor (SPP) Drivers.......................................................... 262 5.2.4 Installing IOD, SAI, and SPP Drivers ............................................................... 262 5.3 Interrupt and Exception Handlers ...........................................................................262 5.3.1 Local Interrupts.................................................................................................. 263 5.3.2 VMEbus Interrupts............................................................................................. 264 5.3.3 Mailbox Interrupts ............................................................................................. 264 5.3.4 Exception Handlers............................................................................................ 265 5.4 When the Chimera global error handling is enabled, there is no need to explicitly install exception handlers. Instead, handlers can be installed via the global error handling facilities by specifying the module “excp.”Customizing a Kernel266 5.4.1 Linking a Subset of the I/O Device Drivers....................................................... 266

6. Installation Manual .........................................................................................269

6.1 Supported Hardware ...............................................................................................270 6.1.1 Host Workstation Hardware .............................................................................. 270 6.1.2 RTPU Hardware................................................................................................. 271 6.1.3 I/O Device Hardware ......................................................................................... 271 6.2 Hardware Addressing..............................................................................................271 6.3 Hardware Installation..............................................................................................273 6.3.1 RTPU Hardware Installation.............................................................................. 273 6.3.2 Adaptor Hardware Installation........................................................................... 281 6.3.3 Special Purpose Processor Installation .............................................................. 288 6.4 Software Installation ...............................................................................................289 6.4.1 Setting Up the Chimera Environment................................................................ 289 6.4.2 Loading the Software......................................................................................... 290 6.4.3 Building a New SunOS 4.x.x Kernel................................................................. 290 6.4.4 Sun3 and Sun4 Installation ................................................................................ 291 6.4.5 Sun4c (Sun SPARCstation) Installation ............................................................ 295

6.5 Creating a Configuration File297 6.5.1 Sample Configuration File298 6.5.2 Options: ‘‘o’’ Entries299 6.5.3 Host Workstation Information: “h” Entries299 6.5.4 RTPUs: ‘‘r’’ Entries303 6.5.5 Special Purpose Processors: “s” Entries304 6.5.6 Memory Expansion Boards: “m” and “n” Entries304 6.5.7 I/O Devices (new Chimera 3.0 format): “i” Entry305 6.5.8 I/O Devices (old Chimera II format): ‘‘d’’ Entry306 6.6 Troubleshooting Your Installation308

Index311

Chimera 3.1

Preface

0.1 Licensing and other T erms

The rights to Chimera 3.1 belong to Carnegie Mellon University (CMU), as it was originally developed as a research project. K^2T, Inc., has acquired the rights to distribute Chimera 3.1, and as such Chimera 3.1 is distributed with the terms outlined below.

Every attempt is made to keep the manuals up to date. However, as in any large software product, their is a tendency for the version of the manual to not coincide with the software version. In some cases, the document actually outdates the software, because the documentation was often used as an informal specification of the product. The version number on the cover of this manual should be up to date with software of the same version number. Any differences should be reported to <chimera@cmu.edu>.

0.1.1 Chimera 3.0 General License Agreement

We provide Chimera 3.0 and associated software products together with this license agreement. We grant you a license to use the software product in machine-readable form for the number of users for which you pay the applicable fee. Software products are copyrighted and licensed (not sold). We do not transfer title to software products. This license does not authorize you to make copies of software products other than two copies with all proprietary rights notices which you archive for backup purposes only. The software products are confidential information and must be safeguarated from disclosure outside the scope of this authorization. This license does not authorize you to alter, decompile, or reverse engineer any software product and you agree not to do so. Your right to use the software product terminates immediately if you do not comply with your obligations in this license. If you replace or for other reaons stop using the software product, you agree to destroy the software product an any copies.

The Chimera 3.0 General License Agreement does not apply to public domain code which can be used in conjunction with the Chimera software, and has been included for your convenience. This includes the GNU CC compiler, assembler, and loader, and some BSD 4.3 UNIX libraries.

As part of the Chimera 3.0 package, only the binary forms of the GNU CC compiler, assembler, and loader are provided, along with the source code for the Chimera front end (although we are not obligated to provide the source code for this segment of software). The remainder of the GNU CC source code is available upon request at no charge, according to the GNU GENERAL PUBLIC LICENSE, as described below.

The source code for any library code obtained from BSD 4.3 UNIX has the a copyright notice in their headers. The terms and conditions for copying, distributing, and modifying BSD 4.3 UNIX code is given below.

0.1.2 Limitation of Liability

Chimera 3.0 is developed and distributed by K^2T, Inc., in cooperation with the Advanced Manipulators Laboratory of the Robotics Institute, and the Electrical and Computer Engineering Department, Carnegie Mellon University (CMU), Pittsburgh, PA 15213. The authors, CMU, and K^2T have used their best efforts in preparing the documentation and the corresponding software. These efforts include development, research, and testing of the theories and programs to determine their effectiveness. The authors and CMU make no warranty of any kind, expressed or implied, with regard to these programs or this documentation. The authors and CMU shall not be liable in any event for incidental or consequential damages in connection with, or arising out of, the furnishing, performance, or use of these programs. K^2T is only liable for amount of any actual loss or damage up to the charges for the product or service that is subject of the claim. This limit also applies to any subcontractor, reseller, programmer, or developer as the maximum for which we are collectively responsible. UNDER NO CIRCUMSTANCES ARE WE LIABLE FOR THIRD-PARTY CLAIMS AGAINST YOU FOR LOSSES OR DAMAGES; LOSS OF OR DAMAGE TO YOUR RECORDS OR DATA, OR CONSEQUENTIAL DAMAGES (INCLUDING LOST PROFITS OR SAVINGS) OR INCIDENTAL DAMAGES, EVEN IF WE HAVE BEEN INFORMED OF SUCH POSSIBILITIES.

0.1.3 BSD 4.3 Unix Terms

0.1.3.1 BSD 4.3 Unix Terms and Conditions for Copying, Distribution, and Modification

Copyright (c) 1988 Regents of the University of California. All rights reserved.

Redistribution and use in source and binary forms are permitted provided that the above copyright notice and this paragraph are duplicated in all such forms and that any documentation, advertising materials, and other materials related to such distribution and use acknowledge that the software was developed by the University of California, Berkeley. The name of the University may not be used to endorse or promote products derived from this software without specific prior written permission. THIS SOFTWARE IS PROVIDED ‘‘AS IS’’ AND WITHOUT ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, WITHOUT LIMITATION, THE IMPLIED WARRANTIES OF MERCHANTIBILITY AND FITNESS FOR A PARTICULAR PURPOSE.

The above copying and distribution notice applies only to the source code, and their corresponding compiled binary forms, for which the above message appears in the header of the source code file. The source code that is distributed under this agreement is provided for your convenience with the Chimera package. The authors, CMU, and K^2T have absolutely no rights and do not imply any warranties for the BSD Unix code. They are provided for your convenience only.

0.1.4 GNU General Public License

0.1.4.1 Terms and Conditions for Copying, Distribution

and Modification (Version 2, June 1991)

0. This License applies to any program or other work which contains a notice placed by the copyright holder saying it may be distributed under the terms of this General Public License. The “Program”, below, refers to any such program or work, and a “work based on the Program” means either the Program or any derivative work under copyright law: that is to say, a work containing the Program or a portion of it, either verbatim or with modifications and/or translated into another language. (Hereinafter, translation is included without limitation in the term “modification”.) Each licensee is addressed as “you”.

Activities other than copying, distribution and modification are not covered by this License; they are outside its scope. The act of running the Program is not restricted, and the output from the Program is covered only if its contents constitute a work based on the Program (independent of having been made by running the Program). Whether that is true depends on what the Program does.

1. You may copy and distribute verbatim copies of the Program’s source code as you receive it, in any medium, provided that you conspicuously and appropriately publish on each copy an appropriate copyright notice and disclaimer of warranty; keep intact all the notices that refer to this License and to the absence of any warranty; and give any other recipients of the Program a copy of this License along with the Program.

You may charge a fee for the physical act of transferring a copy, and you may at your option offer warranty protection in exchange for a fee.

2. You may modify your copy or copies of the Program or any portion of it, thus forming a work based on the Program, and copy and distribute such modifications or work under the terms of Section 1 above, provided that you also meet all of these conditions:

a) You must cause the modified files to carry prominent notices stating that you changed the files and the date of any change.

b) You must cause any work that you distribute or publish, that in whole or in part contains or is derived from the Program or any part thereof, to be licensed as a whole at no charge to all third parties under the terms of this License.

c) If the modified program normally reads commands interactively when run, you must cause it, when started running for such interactive use in the most ordinary way, to print or display an announcement including an appropriate copyright notice and a notice that there is no warranty (or else, saying that you provide a warranty) and that users may redistribute the program under these conditions, and telling the user how to view a copy of this License. (Exception: if the Program itself is interactive but does not normally print such an announcement, your work based on the Program is not required to print an announcement.) These requirements apply to the modified work as a whole. If identifiable sections of that work are not derived from the Program, and can be reasonably considered independent and separate works in themselves, then this License, and its terms, do not apply to those sections when you distribute them as separate works. But when you distribute the same sections as part of a whole which is a work based on the Program, the distribution of the whole must be on the terms of this License, whose permissions for other licensees extend to the entire whole, and thus to each and every part regardless of who wrote it.

Thus, it is not the intent of this section to claim rights or contest your rights to work written entirely by you; rather, the intent is to exercise the right to control the distribution of derivative or collective works based on the Program.

In addition, mere aggregation of another work not based on the Program with the Program (or with a work based on the Program) on a volume of a storage or distribution medium does not bring the other work under the scope of this License.

3. You may copy and distribute the Program (or a work based on it, under Section 2) in object code or executable form under the terms of Sections 1 and 2 above provided that you also do one of the following:

a) Accompany it with the complete corresponding machine-readable source code, which must be distributed under the terms of Sections 1 and 2 above on a medium customarily used for software interchange; or,

b) Accompany it with a written offer, valid for at least three years, to give any third party, for a charge no more than your cost of physically performing source distribution, a complete machine-readable copy of the corresponding source code, to be distributed under the terms of Sections 1 and 2 above on a medium customarily used for software interchange; or,

c) Accompany it with the information you received as to the offer to distribute corresponding source code. (This alternative is allowed only for noncommercial distribution and only if you received the program in object code or executable form with such an offer, in accord with Subsection b above.)

The source code for a work means the preferred form of the work for making modifications to it. For an executable work, complete source code means all the source code for all modules it contains, plus any associated interface definition files, plus the scripts used to control compilation and installation of the executable. However, as a special exception, the source code distributed need not include anything that is normally distributed (in either source or binary form) with the major components (compiler, kernel, and so on) of the operating system on which the executable runs, unless that component itself accompanies the executable.

If distribution of executable or object code is made by offering access to copy from a designated place, then offering equivalent access to copy the source code from the same place counts as distribution of the source code, even though third parties are not compelled to copy the source along with the object code. 4. You may not copy, modify, sublicense, or distribute the Program except as expressly provided under this License. Any attempt otherwise to copy, modify, sublicense or distribute the Program is void, and will automatically terminate your rights under this License. However, parties who have received copies, or rights, from you under this License will not have their licenses terminated so long as such parties remain in full compliance.

5. You are not required to accept this License, since you have not signed it. However, nothing else grants you permission to modify or distribute the Program or its derivative works. These actions are prohibited by law if you do not accept this License. Therefore, by modifying or distributing the Program (or any work based on the Program), you indicate your acceptance of this License to do so, and all its terms and conditions for copying, distributing or modifying the Program or works based on it.

6. Each time you redistribute the Program (or any work based on the Program), the recipient automatically receives a license from the original licensor to copy, distribute or modify the Program subject to these terms and conditions. You may not impose any further restrictions on the recipients’ exercise of the rights granted herein. You are not responsible for enforcing compliance by third parties to this License.

7. If, as a consequence of a court judgment or allegation of patent infringement or for any other reason (not limited to patent issues), conditions are imposed on you (whether by court order, agreement or otherwise) that contradict the conditions of this License, they do not excuse you from the conditions of this License. If you cannot distribute so as to satisfy simultaneously your obligations under this License and any other pertinent obligations, then as a consequence you may not distribute the Program at all. For example, if a patent license would not permit royalty-free redistribution of the Program by all those who receive copies directly or indirectly through you, then the only way you could satisfy both it and this License would be to refrain entirely from distribution of the Program.

If any portion of this section is held invalid or unenforceable under any particular circumstance, the balance of the section is intended to apply and the section as a whole is intended to apply in other circumstances.

It is not the purpose of this section to induce you to infringe any patents or other property right claims or to contest validity of any such claims; this section has the sole purpose of protecting the integrity of the free software distribution system, which is implemented by public license practices. Many people have made generous contributions to the wide range of software distributed through that system in reliance on consistent application of that system; it is up to the author/donor to decide if he or she is willing to distribute software through any other system and a licensee cannot impose that choice.

This section is intended to make thoroughly clear what is believed to be a consequence of the rest of this License.

8. If the distribution and/or use of the Program is restricted in certain countries either by patents or by copyrighted interfaces, the original copyright holder who places the Program under this License may add an explicit geographical distribution limitation excluding those countries, so that distribution is permitted only in or among countries not thus excluded. In such case, this License incorporates the limitation as if written in the body of this License.

9. The Free Software Foundation may publish revised and/or new versions of the General Public License from time to time. Such new versions will be similar in spirit to the present version, but may differ in detail to address new problems or concerns.

Each version is given a distinguishing version number. If the Program specifies a version number of this License which applies to it and “any later version”, you have the option of following the terms and conditions either of that version or of any later version published by the Free Software Foundation. If the Program does not specify a version number of this License, you may choose any version ever published by the Free Software Foundation.

10. If you wish to incorporate parts of the Program into other free programs whose distribution conditions are different, write to the author to ask for permission. For software which is copyrighted by the Free Software Foundation, write to the Free Software Foundation; we sometimes make exceptions for this. Our decision will be guided by the two goals of preserving the free status of all derivatives of our free software and of promoting the sharing and reuse of software generally.

11. BECAUSE THE PROGRAMIES,c1C FREENTIECHARGEATIONOFTWARNDER NO

EARE IS PRE FSE THE PRution

IMNTIES, INCLUDBWITNOITHOUT NFOTOATION .28 (IMPLIED WARRAense.) 90 342.67 P�0TIES OF MERAHANTIBILITY AND FITNESS 7 P�(PARTICULAR PURUION, the) 90 329.57 T�1NSEQOFTRISK 4�MAG FSEQUANTIBILITYPEREN ICUMSITIEION, the

EARESS FAILURSITIEIONE THE PROTOAOPERAT1 ING,GHOUbuted

(comntr an2gas68ients.34 (assembler, an2gl4‘, and lofgens the) 44 154.67 -0.04 (undof tthe GNU GENERAL PUBLIC LI15213. The authors, CMU, and K) Sofation.

xi11

erms old Chime,nally develinc�9ation. The autmentm a

ChiItionsDaseSchmitz,ss of tionmit a meon number ers to Chimera6440 587.67 P 02IIearch pr teProgr...92 K�89.28 144.67 �-0�9, CMU,Regof Hoffmmp. Aanties forhisaboracertmay romoting The s to Ch,sDaseted, and 144 631.�0 X�2Regof won, 7 (res sharrare code f The ties formnts erearch pr t on whay39 d, and 90 118.67 110.04 (tmesp. Aand appropri, whay3r to dpelledmay cho. The namarmnts eration.winnr other 144 605.44 63(turt si witeved ts to Ch,s (n mme. are, bec, as itarmnts er. Thersion, orvative) 90 192.6are, becance of thoare and by theface definode is given :s who) 90 389.6 F.67 P�-1.38 (Chowin0724.990 71.67F.67 P�-1n youki md th153 P�-4.990 71.67 P�-1ients�wise[G th114446-4.990 71.67 P�-1.... 90 724.990 71.27F.67 P�-1 to aiChime21) 254.990 71.67F.67 P�-1, she-goat])

Chimeraware was develoork basemmplyex foiiffereonly ifs o Ou Proce50old Chimornia,

302409-4.990 71.67F.67 P�-1nA Modn, b T�(h-�(3311) 88.990 71.67 6P�0.pondnts er.y it wil versi(6.5.5)54590 71.67 6P�0stheir,e twtrsi(6.2144 5)54590 71.67 6P�0st(the�(298)V�854590 71.67 6P�0ernel, erpentrsi(6...674�854590 71.67 6P�0rieail.....,) 2554590 71.6 F.67 6P�02....93 P�-54590 71.1 F.67 6P�0 Ans are -�(401) 3154590 71.(esponsment oy pubfancy6.5.5)5390 312.6.... 90 P�5390 312.27 P�1Inh and edays noee whts andhse. Howeived thnun ass section7 P�(cha you froative) 90 131.67 T�1drestriaryogram thnun ass secn is gin b a)9 (T hdopteceived thnun ass see not)9990 71.27F.67 T�1 youKimients(4.01 6t)9990 71.(rabove.you) 92 605.67F.6Tonlyurh and days noee code3.or) 162 605.44T�-1.38 (Chn it.) 90 124.67 8�0.16 s itrer atvelinc�93.y it sees s recsup any tiesrecple Confreadaher sncern144 3.) 90 124.17 T�0. limit This inclah the mreion, w anler, kterms ammun applicaurce code,mmplynew4.1 T

�Œ¨�PÉ�A�ÆœÏÓÏÃÏ·òëI�Ã

the ProE.5 (exed3144 343.94 738.135.54 522135.54 751.5467 -�V�3 H�266 P�144 54 522 720 R�7�1 F47P�-0tlib gaion any .rsio). %edmo d/or usinsircreups anu Pr,y and rur co errmer Pr geslenseense.

Chn nt

Ater of .o7 (ptemnual shw92 ( y..ion) 190 600.27F.90 25(NOFILE6.2967 T�3644 540.1 F.90 25((Tiare whnd appnsvided no tion and has)s) 445T�3644 540.-67 P�0down andedation.f ocng irldi2 (tro. The nam fortion lleu chions ve ng:) 174 592.27F.67 P�0down and..429479�3444 107.17F.67 P�0oajom cocu47549�3444 107.0042.(wou, no tion The codl92 ( iriation.defay srtion The codupdorpslient automaticwou, hn nt)3328 144.17or)(newtfion The codl92 ( iribase fo.. nt)3214 592.27F.67or)(down and..2976nt)3214 592.17F.67or)(oajom coation.lass irldi2 (tro)m3 67 3)3214 592.27F.67or)(curr pr) �

ofns be covebytns thad becauxercisytions finvela42globhy,rcisytions cu Privails oaplys or 2wr t.oMytuam fo neu Pr libmytuam exnt t veondempsuofteose frogehsofdsbure ds softtetocorruppfd.sAn..1e.printfryoubove..333 11-4744 605.17F.7 83 20K�8 tem; itetoutu Pr libto sng, pe aseense.

bandrcd .ogr3.�879 t

purs-b e of efay s0c.� 342863514.27F.11 55.6e wnoagiv(, aplypns eic tae ed lleapsfs ydarduinpu f efay 4syer scn nts)443e(stdPU ly36. 49 4syer sc1 nts)443e(a42vincl f t curr458.5)3 4syer sc095 r 4.1rfacpacan nthn displayptt04 0nforml4mly1?1 ou374d P7ed1.14d1 4 anyemann