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	ID:A0001
Q. 
What is OPEN-R?
A.
"OPEN-R" is the standard interface for the entertainment robot system that Sony is actively promoting. This interface greatly expands the capabilities of entertainment robots.

The characteristics of OPEN-R:

· Modularized hardware 

· Change the robot's form by exchanging modules (e.g. you can change a leg module or the head module) 

· Each module is connected by a high speed serial bus 

· Auto detection of robot's hardware configuration 

· Modularized software 

· Software modules are called "objects" 

· The programming model allows concurrently running objects to communicate with each other. 

· Connections between objects are defined in the connection description file. 

· It is easy to replace objects. 

· Each object is loaded from a "Memory Stick" 

· Supports networking 

· Supports Wireless LAN (PC card slot) 

· Supports TCP/IP network protocol 
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Q.
What is the OPEN-R SDK?
A.
The OPEN-R SDK is the cross development environment based on gcc (C++) where you can make software that works on AIBO (ERS-7, ERS-210, ERS-220, ERS-210A, and ERS-220A).
The tools are free of charge.
* ERS-310 series is not supported by the OPEN-R SDK because a wireless LAN connection is not available for ERS-310 series, which makes debugging for this model very difficult.

Characteristics:

· Disclose OPEN-R API 

· Disclose OPEN-R API of system layer ("level-2" interface) 

· You can utilize AIBO's functions such as: 

· make AIBO's joints move 

· get information from sensors 

· get image from camera 

· use wireless LAN(TCP/IP) 

· etc... 

· Development environment provided free of charge 

· All software tools are free. 

· The OPEN-R SDK includes tools to make OPEN-R objects, samples programs, and "Memory Stick" images. 

· (These images must be copied to a AIBO "Programming Memory Stick".) 

· You can make programs with GNU Tools (GCC, Cygwin). 

· *) GNU Tools are distributed in accordance with GNU GPL (GNU General Public License). 

· GNU Tools can be downloaded from this WEB site, but they are not included in the OPEN-R SDK. 

· The results can be distributed freely 

· You can distribute software made with the OPEN-R SDK. 

· But commercial usage is not allowed. 
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Q.
What is included in the OPEN-R SDK?
A.

· Manuals(PDF files) 

· Installation guide 

· Programmers guide 

· OPEN-R level-2 reference guide 

· OPEN-R Internet Protocol Version 4 (IPv4) documentation 

· Robot design information for ERS-210/220/210A/220A/7 

· Header files and library files for the OPEN-R system layer 

· Image files for "Memory Stick" (works with AIBO Programming Memory Stick) 

· Tools for making OPEN-R objects 

· Sample programs 

You need the following hardware to run OPEN-R programs.
AIBO Programming Memory Stick (ERA-MS008 or ERA-MS016)
AIBO Entertainment Robot (ERS-7, ERS-210, ERS-220, ERS-210A, or ERS-220A)
AIBO Wireless LAN card (ERA-201D1) (ERS-7 has a wireless LAN function built-in)
IEEE802.11b compliant Wireless LAN card for your PC (or IEEE802.11b compliant Access Point connected to your LAN) 

You can make programs for AIBO with the GNU tools (GCC, Cygwin).

· *) GNU Tools are distributed in accordance with GNU GPL (GNU General Public License).
GNU Tools can be downloaded from this WEB site, but they are not included in the OPEN-R SDK. 

(OPEN-R SDK tools and documents)

OPEN_R_SDK-1.1.5-r2.tar.gz

OPEN-R SDK (for ERS-210/210A/220/220A/7)

OPEN_R_SDK-sample-1.1.5-r1.tar.gz

Sample programs (for ERS-210/210A/220/220A/7)

OPEN_R_SDK-docJ-1.1.5-r1.tar.gz

Documents(Japanese)

OPEN_R_SDK-docE-1.1.5-r1.tar.gz

Documents(English)

upgrade-OPEN_R-1.1.3-r2.tar.gz

FlashUpdater for ERS-210


(Binaries for cross development tools for Windows 2000/XP)
GNU Tools can be downloaded from this WEB site, but they are not included in the OPEN-R SDK.

cygwin-packages-1.5.5-bin.exe

Cygwin binaries

mipsel-devtools-3.3.2-bin-r1.tar.gz

MIPS cross-development tools for Cygwin


(Source files for cross development tools)

cygwin-packages-1.5.5-src.tar.gz

Cygwin source files

gcc-3.3.2.tar.gz

gcc source files

binutils-2.14.tar.gz

binutils source files

newlib-1.10.0.tar.gz

newlib source files

cygipc is now included in cygwin


(Source files)

jpegsrc.v6b.tar.gz

jpegsrc.v6b source files


(Other Tools)

build-devtools-3.3.2-r1.sh

Shell script for building cross

development tools

build-devtools-3.3.2-macosx-r1.sh

Shell script for building cross

development tools for MacOS X
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	ID:A0004
Q.
How can I get the OPEN-R SDK?
A.
Registered members can download the OPEN-R SDK from this web site.
(Registration is free of charge)
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Q.
What environment do I need to use the OPEN-R SDK?
A.
PC

· OS : Windows 2000 Professional/XP, Linux(FreeBSD, Solaris, etc), MacOS X 

· Memory : at least 64MB 

· CPU : at least 233Mhz Pentium Processor(or same as) 

· Hard Disk : at least 200MB free space 

· PC must be able to read and write to a "Memory Stick". 

· IEEE802.11b compliant Wireless LAN card for your PC (or IEEE802.11b compliant Access Point connected to your LAN) 

AIBO

· AIBO (ERS-7, ERS-210, ERS-220, ERS-210A, or ERS-220A) 

· AIBO "Programming Memory Stick" (ERA-MS008 or ERA-MS016) 

· AIBO Wireless LAN Card ERA-201D1 (This card is used in AIBO's body) 

· (ERS-7 has a wireless LAN function built-in) 

· Only the AIBO "Programming Memory Stick" can be used with the OPEN-R SDK. You may not use a blue (general use), white (Magic Gate compatible), or pink "Memory Stick" that is used for AIBO-ware. 

· If you have an ERS-210, you must update the flash memory in your ERS-210 with a program called "FlashUpdater for ERS-210". You can download this tool from our web site. 

· You can debug and test-run OPEN-R objects by using "Remote Processing OPEN-R" without AIBO. But if there is no AIBO, your programs will be crippled without robot control; because there is no communication with AIBO, you can not access AIBO's functions (sensor input, image input, audio input, controlling joint motors, audio output, led on/off, etc.) 
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Q.
What kinds of programs can I make using the OPEN-R SDK?
A.
You can make arbitrary programs that work on AIBO (ERS-7/210/220/210A/220A).

You can access the "OPEN-R system layer" by using the documented OPEN-R API, which enables you to completely control the basic functions of the robot. That means you can experiment with, by writing your original programs, image processing, optimization of custom walk motions, feedback from sensory information to AIBO's behavior, etc. You can research robotics programming. 
Possible use cases with the OPEN-R system layer API:
1. Move joints by designating angle
2. Turn LEDs on/off
3. Play audio data (PCM data only; MIDI playback is not supported)
4. Get image data from camera
5. Get audio data from stereo microphones
6. Get information from switch sensors (e.g. paw sensors)
7. Get data from acceleration sensor
8. Get data from touch sensor
9. Get data from internal temperature sensor
10. Get data from distance sensor
11. Get angle data from each joint
12. Get date and time
13. Get battery remainder level
14. Send and get data using Wireless LAN (TCP/IP)

We provide source code of sample programs with the SDK, including:
head motion with ball tracking
motion playback.
You can learn from and customize these programs.

The following features found in commercial AIBO applications are typically controlled by the proprietary Sony OPEN-R middleware layer and/or application layer (called the "level-1" interface):
1. AIBO's walking style (gait)
2. Voice recognition
3. Object recognition
4. Play MIDI sounds
These interfaces are not provided in the freely-available OPEN-R SDK, because the purpose of the OPEN-R SDK is research, not commercial applications. To implement the functionality listed above, you must implement these features yourself "from scratch" (e.g. write custom ball recognition code, custom MIDI generation, etc.)
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Q. 
What sample programs are available?
A.
In the OPEN-R SDK, the source code to the following sample programs is included. You can modify these samples and redistribute them.

HelloWorld

Display "Hello World" on wireless console

HelloWorld-stubgen

HelloWorld that supports Remote Processing OPEN-R

ObjectComm

Sample illustrating message passing between objects

BlinkingLED

Blink LEDs. Move ears (for ERS-200)

BlinkingLED7

Blink LEDs. Move ears (for ERS-7)

MovingHead

Move head-joints(for ERS-200)

MovingHead7

Move head-joints(for ERS-7)

MovingLegs

Move legs and assume a sleeping pose(for ERS-200)

MovingLegs7

Move legs and assume a sleeping pose(for ERS-7)

SensorObserver

Get sensor data and dump it to the console(for ERS-200)

SensorObserver7

Get sensor data and dump it to the console(for ERS-7)

ImageObserver

Get image data from camera and save it to BMP format

SoundPlay

Play WAV data

SoundRec

Get sound data from mic and save it in "Memory Stick" as wav data.

BallTrackingHead

Pink ball tracking(for ERS-200)

BallTrackingHead7

Pink ball tracking(for ERS-7)

MoNet

Motion Network of stand, sit, sleep, walk, and play motions (made by AIBO Master Studio)

PowerMonitor

Monitor power button, and battery status (power/temp)

Crash

Sample program to cause CPU-exceptions intentionally (For explaining the Exception Monitor)

PIDControl

Sample of PID(Proportional Integral Differential) control

RobotDesign

Recognize AIBO type

EchoClient

PC echo server, AIBO echo client (wireless LAN)

EchoServer

AIBO echo server (wireless LAN)

TinyFTPD

Simple FTP server (wireless LAN)

LMasterRSlave

As you move the left legs, the right legs will mirror that motion.(for ERS-200)

LMasterRSlave7

As you move the left legs, the right legs will mirror that motion.(for ERS-7)

ImageCapture

A sample program that takes a picture using AIBO's camera.

DNSLookUp

Get IP address via DNS.

ERA201D1Info

Get information about the settings of the wireless LAN card in AIBO.

W3AIBO

View pictures taken by AIBO via a web browser(AIBO webcam).

UDPEchoServer

UDP sample program (wireless LAN)

BattChecker

Sample program using win32api and MFC (Windows only)

SoccerLion200

SoccerLion program (for ERS-200)

ObjectComm-multi

Examples that uses multi-object communication with Remote Processing OPEN-R

NTP

NTP (Network Time Protocol) client
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Q.
What preliminary knowledge do we need?
A.
Knowledge of the following is assumed.

1. C++ Programming 

2. How to use GNU development tools
gcc/g++
ld
make

3. How to use Cygwin tools, e.g.,
How to use shells and UNIX-like commands
How Windows-style paths are mapped to UNIX-style paths
etc.
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Q.
What is the difference between commercial AIBOware (AIBO applications) and the OPEN-R SDK program? Is commercial AIBOware made by this OPEN-R SDK?
A.
Commercial AIBOware is made by different tools, not by the OPEN-R SDK.
Commercial AIBOware is compiled by business based compiler, not by gcc compiler.
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Q.
What is the difference between R-CODE and the OPEN-R SDK?
A.
R-CODE is a high-level, interpreted script language created for AIBO Master Studio. It is intended for hobbyists and end-users.
An R-CODE script is interpreted and executed by the R-CODE interpreter object, which is actually an OPEN-R application object. As R-CODE is interpreted script, it is not suitable for computing-intensive processing.

The OPEN-R SDK is a low-level, compiled API used with C++. It is intended for people with experience in C++, and who want to perform experiments or research with the AIBO platform.

You can do the following with both R-CODE and the OPEN-R SDK:
* Get data from various sensors
* Get angle data from each joint
* Get date and time
* Get battery remainder volume

You can do the following with only the OPEN-R SDK:
* Move joints by designating angle
* Manually turn LEDs on/off 
* Play audio data (WAV only; MIDI playback is not supported)
* Get image data from camera
* Get audio data from stereo microphones
* Get data from acceleration sensor
* Send and get data using Wireless LAN (TCP/IP) (need Wireless LAN card)

You can playback predefined motion, LED, and audio data using R-CODE.
On the other hand, with the OPEN-R SDK, you can write C++ programs for objects which dynamically generates motions etc. procedurally (on-the-fly), as well as traditional motion playback.

The "Action Composer" (included in AIBO Master Studio) can be used as a motion editor for the OPEN-R SDK.

We include a sample program where AIBO plays content created with AMS' Action Composer.
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Q.
Can I modify or add new functions to commercial AIBOware using the OPEN-R SDK?
A.
No, you can't.
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Q.
Is this considered "Open Source" for AIBO?
A.
No, it isn't. We are disclosing an API for programming AIBO. We are not disclosing actual source code used inside AIBO.
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Q.
Do you disclose the inside of OPEN-R system layer or hardware circuit schematics?
A.
The inside of the OPEN-R system layer API can be regarded as an "operating system" for robots. 

The OPEN-R SDK meets the demands of people who want to develop the essential part of robotics programs without being bothered by the complicated items inside the system layer. 

By using the commercially available AIBO as-is, the OPEN-R SDK provides an affordable platform for robot programming, compared to expensive robots dedicated for research purposes. 

Please understand that some parts of the internals cannot be disclosed because of commercial business reasons.
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Q.
What type of CPU is used in AIBO?
A.
A low-power-consumpton MIPS processor for embedded systems.
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Q.
What type of OS kernel is used in AIBO?
A.
OS kernel is Aperios; it is a Sony proprietary Real-Time OS kernel.
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Q.
Do you use Linux as the OS kernel for AIBO?
A.
To control AIBO, we need real-time performance with tolerances of about a few dozen microseconds. Also, many tasks (objects) must run concurrently with very low process-switching overhead. Therefore, AIBO uses Sony's real-time OS kernel (Aperios). 

Although many people are researching real-time performance in Linux, we selected Aperios as AIBO's OS kernel to assure real-time performance.
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Q.
Can I make MIPS binaries that can be run on AIBO using the OPEN-R SDK under Linux, FreeBSD, Solaris, or Mac OS X, etc.?
A.
To use the OPEN-R SDK, you need the following tools.

1. General UNIX like commands (sh, cp, etc..)
2. perl
3. GNU make
4. GNU binutils, gcc, and newlib that are built for MIPS cross-compilation.

All tools are compatible with normal UNIX environment.
Binaries of MIPS cross-compilation tools for Windows cygwin can be downloaded from our web site.
If you need to run these tools in another UNIX based environment, please get the script file from the download page on our web site. Please refer to the script to build tool binaries for each platform from source code. 

We confirmed that the script and the OPEN-R SDK tools work on the following platforms:

- Windows 2000/XP + cygwin (DLL version 1.3.22)
- Linux (Vine Linux 2.6 (kernel 2.4.19))
- Mac OS X version 10.2.8
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Q.
I know OPEN-R SDK is using GNU Tools. Does it mean that the result made by OPEN-R SDK should be covered by the GNU GPL or LGPL?
A.
Compiling a program with gcc does not mean itself that the results should comply with the GNU GPL or LGPL.
However, by static-linking binaries with GNU LGPL libraries such as "glibc" to generate executables (.BIN files that correspond to the OPEN-R objects), the resulting executables may be regarded as GNU LGPL derivatives.

In OPEN-R SDK, we do not use "glibc".
We use "newlib" which has non-GNU LGPL license terms.

(Note) To generate executables which run on AIBO, you must perform a static-link.
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Q.
I want to know the processing power of AIBO`s CPU. To what extent is it practical for intensive computation, such as image recognition processing? Do you have any guidelines for that?
A.
AIBO(ERS-210/ERS-220) incorporates an embedded MIPS processor running at a clock frequency of 192MHz, and 32MB of main memory. 

AIBO(ERS-210A/ERS-220A) incorporates an embedded MIPS processor running at a clock frequency of 384MHz, and 32MB of main memory. 

AIBO(ERS-7) incorporates an embedded MIPS processor running at a clock frequency of 576MHz, and 64MB of main memory. 

Note that AIBO is an embedded system, where the processing power of the CPU and the memory capacity is limited, compared to general purpose PCs. 

Moreover, you should take it into account that you cannot fully dedicate the CPU for your computation, because several system-objects and device drivers are always running for posture control and data acquisition from sensors. 

You should consider these things if you are going to perform intensive computation and processing on AIBO. If you must perform this kind of intensive computation, you may want to consider other alternatives; for example, you can have a nearby PC perform the critical computation by using wireless LAN capabilities.
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Q.
What should I consider about program design?
A.
* Programming model of OPEN-R and runtime environment on AIBO 

· First of all, you should understand the specific programming model of OPEN-R -- concurrently running objects communicating with each other. 

· Note that AIBO is an embedded system; CPU processing power and memory capacity is limited. 

· Note that the system does not necessarily support features common in other OS kernels such as UNIX and Windows.
For example:

· There is no multi-threading. You should adopt a design based on multiple objects to achieve parallelism. 

· There are no pipes, sockets, signals, fork and exec's that are common in UNIX. 

· There are some limitations in the specs of the file system. 

· Runtime error checking for system protection is not robust. 

· Several system-objects and device drivers for posture control and data acquisition from sensors are always running and consuming CPU resources under a real-time multi-tasking environment. You cannot fully dedicate the CPU for your computation. 


* AIBO is a robot, a real-world entity 

· It is necessary to implement safety functions such as making joints loose when the robot is picked up, shutdown when the pause button is pressed, etc. These functions require programming for implementation. They are not automatically performed within the API provided by the OPEN-R SDK. You should prepare your own program in consideration of safety of the users. (All commercial AIBO-ware applications ensure these safety functions.) 

· Consideration of the speed of moving joints is necessary. Moving joints very fast may cause the gears to become worn-out and damaged, resulting in a very short lifetime of AIBO's functionality. 

· When you make programs to take pictures or to transmit images and/or sounds over a wireless LAN, you should take care not to invade others' rights and to respect their privacy, 
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Q.
Who holds the copyright for programs created using the OPEN-R SDK?
A.
The rights for programs created using the OPEN-R SDK belong to the author.
You can distribute the result over a network.
But commercial use is not allowed.
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Q.
Are there any books that explain OPEN-R SDK?
A.
Yes, but it is a Japanese book. 
"Introduction to OPEN-R programming" book (Japanese only) is available for sale on June 25, 2002. 

The book contains a detailed explanation of sample programs, as well as the OPEN-R SDK CD-ROM.
[image: image1.jpg]



If you have questions, you can contact: (Japanese speakers only) 

impress corporation
impress customer center
mailto:info@impress.co.jp 
tel. 81-3-5213-9295

<Overview>
TITLE: Introduction to OPEN-R programming
Author: OPEN-R Programming Special Interest Group
Supervision: Sony Corporation Entertainment Robot Company

Pages: 352 pages
ISBN 4-8443-1653-2
Price: 4,800Yen + Tax
Launch date: June 25, 2002

The book is available for sale in bookstores in Japan.
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Q.
Is it possible to incorporate in my academic paper a picture of AIBO that I made from taking a screen capture of your hardware manual (ModelInformation_XXX_X.pdf) ?
A. 
Yes, you can do so. You can copy a picture of AIBO from the OPEN-R SDK manual. If you want to incorporate something from the OPEN-R SDK documentation for a non-academic-related paper, please contact us.
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Q.
I'm thinking about joining the Sony Four-legged Robot League in RoboCup. What I should do? 
A.
Please visit the "Sony Four-legged Robot League official site" (http://www.tzi.de/4legged/). On that web site, you can find the rules of the Sony Four-legged Robot League. If you want to participate in the league, please contact the Organizer listed on that web site.

If you want to buy AIBO, please visit AIBO's shop or our online store at http://www.aibo.com/. 

For Japan : please visit http://www.jp.aibo.com/ or AIBO's shop. 

For USA : please visit http://www.us.aibo.com/. 

For EU : there is a special sales program for academics; please visit http://www.eu.aibo.com/ for more information. 

For Other areas (includes areas where AIBO is not sold) : please contact information for Sony Four-legged Robot League.
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Q.
Can I participate in the Sony Four-legged Robot League in RoboCup by using a program that is made by the OPEN-R SDK?
A. 
Yes. The rules and the procedure of participation in the league have been announced by the committee that is steering the Sony Four-legged Robot League. 
If you want more detail, please visit the "Sony Four-legged Robot League official site" (http://www.tzi.de/4legged/) or please contact the Organizer listed on that web site.
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Q.
Will the source code and other intellectual property used in RoboCup2003 (or before) be opened?
A. 
Yes. Source code, tools, and research report can be downloaded from the ""Sony Four-legged Robot League official site" (http://www.tzi.de/4legged/).
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Q.
I want to start using the OPEN-R SDK. Where can I buy AIBO?
A. 
Orders are accepted over the Internet and by telephone. 
For purchasing information, please visit your country's AIBO page from http://www.aibo.com/. 

For EU : there is a special sales program for academics; please visit http://www.eu.aibo.com/ for more information. 

If you want to know "What environment do I need to use the OPEN-R SDK?", please visit ID:A0005 FAQ.
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Q.
What is "Remote Processing OPEN-R" ?
A.
"Remote Processing OPEN-R" is a remote processing environment where you can execute an OPEN-R based program on another machine which is not AIBO.
There are two binaries that work on Cygwin and Linux(x86 CPU base), respectively.

Here are some characteristics of "Remote Processing OPEN-R":

· By using "Remote Processing OPEN-R", some objects can be executed on the remote host(connected to AIBO via wireless LAN), and the other objects can be executed directly on AIBO. All objects will be executed as one program, distributed between the two machines. 

· There is no concern about which object is running on which host; the communication is transparent as to calls of OPEN-R API and inter-object communication that may appear in the source code of an object. 


The advantages of "Remote Processing OPEN-R": 

· It is easy and efficient to develop programs and to perform debugging. 

· You can make best use of the high performance and versatile functionality of the remote hosts 

"Remote Processing OPEN-R" is a new name of OPEN-R LINUX that was released to RoboCup teams.
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Q.
What advantages can I get by using "Remote Processing OPEN-R"?
A.
The advantages of "Remote Processing OPEN-R":

[1] "Remote Processing OPEN-R" gives you a programming development environment:

· Objects executing on AIBO can be executed on the remote host by using "Remote Processing OPEN-R" without source code change. By doing this, you can test objects by running them on your PC, for example. When testing is completed, you can transfer them to AIBO with just a recompilation. 

· By doing this, you can get following advantages: 

· Robust protection that comes from the remote host's OS. 

· To shorten the turn-around time for coding, executing, and debugging. 

· To use rich debugging tools (GCC, GDB, ElectricFence, etc.) 

[2] "Remote Processing OPEN-R" gives you a highly functional executable environment: 

· A highly functional program that would not be possible on a stand-alone AIBO can be executed by using the advantages of a remote host. 

· By this, you can get the following advantages: 

· To use the rich resources that the remote host PC provides (CPU Power, memory, external storage, TTY terminal, GUI) 

· To use system functions which the remote host OS offers 

· To use external programs (Perl, Matlab, etc.) For example, please see the following presentation: https://openr.aibo.com/openr/robocup2002/upenn/sld001.htm 

· As an example, imagine a program where some objects that need a real-time response (e.g. moving joints, getting sensor information) are running on AIBO, while other objects that require heavy computations are located on the remote host (e.g. collecting data, analyzing data, complicated decision). 
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Q.
What environment do I need to use the "Remote Processing OPEN-R"?
A.
"Remote Processing OPEN-R" works only on Linux or Cygwin that is based on x86 CPU. "Remote Processing OPEN-R" is only a binary release; we do not offer source code.
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Q.
Is there a plan to port "Remote Processing OPEN-R" to MacOS X or another platform?
A.
It is hard to port to MacOS X (based on a non-x86 architectures) because of the different CPU endian architecture. We are thinking about how to port it to MacOS X.

	*Index

	ID:A0032
Q.
Is there a plan to disclose the source code of "Remote Processing OPEN-R"?
A. 
No, there is no plan.
In "Remote Processing OPEN-R", we implement the OPEN-R system internals on UNIX. Please understand that some parts of the internals cannot be disclosed because of commercial business reasons.
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Q.
Can I debug and test run OPEN-R objects by using "Remote Processing OPEN-R" without AIBO?
A.
Yes you can. To execute OPEN-R objects on the "Remote Processing OPEN-R" you do not need to use a real AIBO. But if there is no AIBO, your programs will be crippled as to robot control; because there is no communication with AIBO, you can not get AIBO's function (sensor input, image input, audio input, controlling joint motor, audio output, led on/off, etc.)
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Q.
Is "Remote Processing OPEN-R" an AIBO simulator?
A. 
No, it is not.
"Remote Processing OPEN-R" does not consist of simulation tools for AIBO itself. But various groups including RoboCup-participating universities are researching how to simulate AIBO's function on the PC; there is a possibility that in the future, you can develop full-featured OPEN-R SDK programs without AIBO.
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Q.
How do you realize the connection between AIBO's objects and remote host's objects in "Remote Processing OPEN-R"?
A.
To accomplish this, we use "TCPGateway" objects on AIBO and also on the remote host. "TCPGateway" is the OPEN-R object that implements communication between the objects executing on AIBO, and the objects executing on the remote host. 

The communication between AIBO's objects and the remote host's objects are done by passing the ordinary protocol of the OPEN-R inter-object communication over the wireless LAN.
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Q.
Is there binary compatibility between AIBO's objects and remote host's objects that work on "Remote Processing OPEN-R"?
A. 
No, there isn't. "Remote Processing OPEN-R" gives you the environment for building native (x86) binary executable from source code that works on AIBO (by compiling with the OPEN-R SDK). 

The binary files that work on "Remote Processing OPEN-R" are not the same as the binary files that work on AIBO.
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Q.
Can programs written for ERS-7 be executed faster than on other AIBOs?
A.
Yes. The CPU for ERS-7 is faster than the CPUs in ERS-210/210A/220/220A. 
AIBO(ERS-210/ERS-220) incorporates an embedded MIPS processor running at a clock frequency of 192MHz, and 32MB of main memory. 
AIBO(ERS-210A/ERS-220A) incorporates an embedded MIPS processor running at a clock frequency of 384MHz, and 32MB of main memory. 
AIBO(ERS-7) incorporates an embedded MIPS processor running at a clock frequency of 576MHz, and 64MB of main memory. 
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Q.
Can ERS-7 physically move faster than ERS-210/210A/220/220A? Do its motors have more power?
A. 
ERS-7's motors have much more power (higher torque) than ERS-210/210A/220/220A.
But ERS-7 has longer legs and a bigger body than ERS-210/210A/220/220A. While the motors have more power, they must compensate for ERS-7's larger body. As a result, its motion speed is approximately equivalent to the speed of the ERS-210/210A/220/220A.
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Q.
Do I need buy a wireless LAN card for AIBO(ERS-7)?
A. 
No. ERS-7 has a wireless LAN function built-in.

	*Index

	ID:A0040
Q.
To execute programs made by the OPEN-R SDK for ERS-7, do you need to save the program to an AIBO programming memory stick?
A.
Yes.
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Q.
Can I join RoboCup by using ERS-7 and ERS-210?
A.
Rules for the RoboCup Four-Legged League are decided by the Four-Legged League technical committee.

For more detail, please visit "Sony Four-legged Robot League official site " for more information:
(http://www.tzi.de/4legged/)
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Q.
Are there any new functions that are added in the OPEN-R SDK for ERS-7?
A.
OPEN-R SDK for ERS-7 allows control of the movement of each joint, getting sensor information, getting image data from its camera, and control of the wireless LAN.
The same functions will be supported by the OPEN-R SDK for ERS-7 as that for ERS-210/210A/220/220A.
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Q.
Is the specification of the OPEN-R SDK for ERS-7 the same as the one for ERS-200 series?
A.
Yes.
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Q.
Is there binary compatibility between programs written for ERS-7 and those written for ERS-200 series?
A.
Yes. There is binary compatibility. But the kind of sensors used, the number of sensors used, and the shapes of the legs are different, so you should take steps in your program to detect what type of AIBO your program is running on.
Also, you should copy the new version of OPEN-R system (that supports ERS-7) onto your AIBO programming memory stick.
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Q.
Can programs written with the OPEN-R SDK for ERS-200 series execute on ERS-7 without any modifications?
A.
It is hard to execute OPEN-R programs created for ERS-200 series on ERS-7,without modification, because some of the CPC Primitive names are different. If the CPC Primitive names you want to move are the same between ERS-7 and ERS-200 series (e.g. leg joints), you can move them. But the range of movement and the length differ, so you must change some parameters for ERS-7 to have similar movement take place.
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Q.
Are there any plans to sell an AIBO programming memory stick with more than 16MB?
A.
This is currently undecided.
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Q.
What is the distribution schedule for the OPEN-R SDK for ERS-7?
A.
OPEN-R SDK for ERS-7 has been released. It can be downloaded from the download page in this web site.
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