WebPuter and Generic 'Puter Design Brief





An architecture for single-application device-based computing





An XScale-based computer built into a small form-factor case to resemble a slightly thicker keyboard. The power supply is an external brick. The WebPuter version boots to a browser, which operates as the GUI. Firmware (RISC OS, software on ROM, an application PROM, and an EEPROM for data-storage) is inserted before sale as a cartridge. This permits the end-user to unpack it, plug it in, turn it on, and use it without any setting-up. A WebPuter is virus-immune, and in the unlikely event of a crash, pressing both reset keys at once reboots the system.





Two internal Interface Cartridge ports, one for fast connections (ADSL, dial-up modem, satellite and dial-up modem, cable modem, or 10/100/gigabit ethernet) and one for slow connections (Bluetooth, IrDA, industrial system connection). These I/F ports accept cartridges, inserted before sale, capable of being pre-programmed for the individual user, with ISP/password/network data.





The three modular cartridges permit various single application 'Puters to be built and rebuilt from the plain vanilla core, thus reducing environmental waste and the consequent costs associated with EU recycling demands in IT production. Other examples include an OfficePuter running a single Office-style program, with MS file compatibility, a TelesalesPuter, running a customised telesales program, or a KioskPuter, built into an external kiosk housing with a credit card, smart card, or coin mechanism as a I/F cartridge.





The 'Puters have no optical, floppy, or hard drives. They contain a single memory DIMM, and function entirely in this. The memory is divided between OS usage, application usage, working cache, and file space. No files are retained when the 'Puter is switched off. No working files (other than say, WebMarks and persistent cookies held in the EEPROM of a WebPuter) can be recovered from a powered-down 'Puter (a security feature).





The WebPuters have USB2 ports marked for a 'Printer' (unpowered), and a 'Camera' (powered). These ports can be used under other applications, for other uses. It would be possible to attach hard disks and optical drives to them, and configure a 'Puter as a PC, if so desired.





The WebPuters incorporate duplex audio for videoconferencing with the USB-attached webcam, and for playing music and displaying video on the Media-Player plug-in. Files can be downloaded and saved into RAM and replayed from the File Manager until the WebPuter is turned off, or played as a stream. The 'Puter has an internal speaker, internal microphone, and stereo jack sockets for both.





The 'Puters output a display to a standard SVGA monitor (CRT or LCD). A digital output is an option. A clip-against wrist wrest should be accomodated by the case, and supplied as standard with every unit. A mouse port is included, although the keyboard may include a trackball or pad.





WebPuter Specifics.





Main Board.





The lower half of the case incorporates the main board and three internal slot-in cartridge ports for the Firmware Cartridge, the Fast I/F Cartridge, and the Slow I/F Cartridge. Ridges built into the shape of the lower half of the case should support the cartridges as they slide in, and ensure that they remain solidly attached to the main board. It should be possible to remove the cartridges at the factory fairly quickly, without opening the case, although they are not designed to be removed by end-users, and blanks would be used when an I/F Cartridge is not included in the device.





The main board incorporates the processor, laptop-style cooling without a fan, a speaker, a microphone, on-board graphics and audio (if not supported internally by the processor), a DIMM socket with as much speed tolerance as possible on the DIMMs to be used (256Mb may be enough, in terms of capacity, but 512Mb on the prototype would allow it to do more), and the glue circuits. Holes in the case line-up with connectors which are fixed to the main board:





-3.5mm stereo jack socket for audio out, cutting off the built-in speaker, and care should be taken to ensure that the sound is better than anybody might expect.





-3.5mm stereo microphone jack socket, cutting off the internal microphone, which is designed and positioned for video-conferencing (but not attached to the upper half of the case).





-USB 2.0 powered connector. For the webcam, and labelled 'Camera'.





-USB 2.0 unpowered connector. For the printer, and labelled 'Printer'.





-SVGA connector, labelled 'Display'.





-Optional DVI Digital Video connector.





-Mouse connection (PS/2 or USB). Note: Ideally the keyboard will contain a trackball or touch-pad, ensuring that it can function without an external mouse, printer, and webcam. In versions designed for harsher environments, this is an important default capability. The system must be capable of working without an external mouse, but must include one for functional parity with PCs. People will feel uncomfortable without one. Disability access alternatives can replace a mouse here (ie. a pen pad). The mouse should have at least 2 buttons. Right-clicking should offer a pop-open menu of options for file handling and printing.





-Regulated DC Power connector.





The rear of the unit will also contain a 3-position slide switch for the user to set the screen resolution as required. This offers the user 15" (SVGA: 800 x 600), 17" (SXGA: 1280 x 1024), and 19" (TBA) settings for the CRT output, the three positions also setting the DVI output to LCD displays at fixed pixel resolutions: XGA: 1024 x 768; SXGA: 1280 x 1024; UGA: 1600 x 1200.





Screws attaching the main board to the lower half of the case should be placed so that insertion and extraction of connectors does not place undue stress on the board, and the connectors should be as buffered against static as far as possible.





The processor and graphics chipsets need only be as powerful as we need for full-motion video playback from files in RAM, audio playback, videoconferencing with duplex audio, and AV streaming. A CPU may be underclocked to keep it cool. No fan should be used, to keep the 'Puter silent in operation. We should not need and will not have a CPU or GPU running so fast that it requires a fan (noise) or runs hot. Heatsinking and heatpiping must be adequate to run a 'Puter continuously 24/7/365 without a crash or fire risk.





Fimware Cartridge.





Contains: RISC OS on socketed ROM; Application software on socketed PROM; an EEPROM for retained data (such as WebMarks, chosen and retained set-up data). The sockets ensure the minimum waste, and the maximum flexibility. The application PROM contains a customised browser that boots as the GUI, a video-conferencing application, a Media-Player for audio and video (playing streaming files or files from RAM), a pre-programmed Firewall, capable of deflecting any typical attack behaviour, and a File Manager. Access to the OS by the end-user is not possible on a standard WebPuter.





The File Manager.





The File Manager handles any files 'Saved to Memory' using a right-mouse click option, and other file manipulation. Any memory not being used by the system may be used to save files until the 'Puter is turned off. These may then be uploaded to webspace (with or without a password), played using the Media-Player, or sent as attachments in webmail.





Using the right-mouse click's 'Save to Memory' option, files (.html, .jpg, .mp3 etc) can be saved to spare RAM. Chosen text can also be saved by highlighting it, and then right-clicking, the text being saved as a plain text file. From the File Manager, files can be opened, printed, deleted, or moved.





Moving is a streaming function permitting the FTPing of very large files. The online location of a file too large to retain in spare RAM is typed it, together with an FTP destination, and any password required. Hit 'Go', and the file would be moved from the source to the destination as a data stream, the WebPuter acting as a virtual router.





FTPMarks, frequently used FTP upload locations, with their passwords, may be stored in EEPROM by the user, alongside their WebMarks. A proprietary branded WebPuter would arrive with WebMarks and FTPMarks pre-programmed for the individual user.





The File Manager pop-up panel will display the held files on the left of the screen. Clicking on a file produces a description of file type and size in an information field, and the options available to handle that file on the right of the screen (ie. Display it, Play it-using the Media-Player, Delete it, Print it, Send it as an attachment-prompted by a webmail applet or script, Upload it to webspace with/out a password-FTP).





Fast Interface Cartridge.





This is intended for any interface that may require a fast bus connection directly to memory, or for processing data rapidly. It would typically incorporate a modem or network interface. Note that a protocol-at-boot is required, and some memory too, as these cartridges are pre-programmed before delivery to end-users, and contain connection data (passwords and phone numbers) for individual users. The driver for the interface may be included on the cartridge, so a new or variant protocol/networking technology could be loaded at boot from the interface cartridge (and retained in EEPROM). The fast and slow cartridges should be physically shaped so that they will only fit into their appropriate ports, the correct way up. Both should be large enough to accomodate a smart card, memory card, or PCMCIA card device. Options:





-Dial-Up 56k modem.





-ADSL modem.





-Cable modem.





-Satellite modem and Dial-Up modem combination unit.





-10/100 or gigabit ethernet networking connection.





-WiFi.





Slow Interface Cartridge.





This is intended for any interface with a slower data stream. Again, the relevant protocols may be incorporated on the cartridge, removing any need to replace the firmware when a new cartridge is inserted. Options:





-Bluetooth. This or its successor may be used to connect to utility services (gas meters etc) for distant reading.





-IrDA.





-Industrial interfacing technologies.





-WiFi. Although denominated as a 'slow' connection, this cartridge port could be used for WiFi data connections. Primacy, in terms of bus throughput, will be given to the datastreams from the 'Fast' Interface Cartridge, as videoconferencing and streaming require constant datastreams, without interruption. This slower cartridge would not be able to interrupt a datastream from the faster cartridge.





MAC Spoofing.





To permit the simple swop-out of both 'Puter units and modem cartridges, all 'Puters should have MAC spoofing under software control (inaccessible to the user), and by default should all have the same MAC address.





PSU.





The power supply is an external 'brick' type. This keeps the 'Puter small, cool, and light, and is a better option for export issues. The PSU should offer protection against spikes, and for industrial or corporate versions of the 'Puter, a PSU with a built-in UPS would be a good option.





Webcam.





This connects via a powered USB port. The webcam should be as standard as possible. Failing the existence of standards in this field, as many drivers as possible may have to be built in to the firmware, and should be tested using the videoconferencing software included in the firmware. If no standards exist here, it may be preferable to have VCX software that works with other users who are using CUSeeMe, and MS NetMeeting.





Printer.





Ideally, any USB PC printer should work, operating either to print a webpage, highlighted text, or an image, from the Browser, or from the File Manager. The Print panel (no menus) would allow typical functions and diagnostics as far as we can without having a mechanism for adding new printer drivers. A generic driver, perhaps emulation of WinPrinting, or the inclusion of as many rudimentary drivers as is feasible in the OS, may be our best bets. Options to print in colour or monochrome, draft or best, to clean the heads, and the option of landscape printing would be very welcome.





Webcam and Printer Drivers.





If the webcam and printer drivers become a problem, the relevant settings for specific peripherals will have to be stored in the EEPROM, Puters being sold with a webcam and printer where users want them. Downloads to EEPROM are feasible, perhaps with a function in the FileManager and a password, but this would be a serious security risk. PostScript does not appear to be supported on enough low-end USB PC printers for it to any longer be a viable option, although for corporate 'Puters it may still be. Corporate 'Puters would need network printer drivers etc.





Screen Display.





The system boots to the Browser, after a splash screen with the vendor's name and logo, and an RSI warning.





The Browser display:





First line: At the left, a single drop-down WebMarks Menu, operating as a 'bookmarks/favorites' menu. Default WebMarks can be chosen by the reseller of any WebPuter, and pre-programmed. This is the only menu. Centrally, the vendor of a specific 'Puter may wish to place their name/logo. At the right: a 12-hour clock (time and date taken from ISP's/vendor's server on connection, and maintained). Place the mouse over the clock and a pop-up note of the date and how long you have been surfing appears by the mouse pointer. We can include, via a click on the clock and a panel, the chance to record total time surfed in the EEPROM, or set alarms for time surfed/specific times, allowing a message typed in by the end-user to pop-up on screen, such as 'Phone Fred', or 'Eastenders is Starting'.


Second line: Location Bar; 'Go' Button emulating 'Enter' key press; Pop-Ups (on/off) button; Cookies (on/off/clear) pop-out menu; Button Strip (on/off) button; RSI x-minute surf break warning pop-out menu; Magnification pop-out menu (as in Opera).


Third line: A button strip offering unobtrusive buttons with icons for the functions given below on the F2-F11, Save to Memory, and Screen Capture/Print keys. Additional buttons may be added for specific versions/resellers (ie. an AOL homepage or AOL Search button).


Bottom line: At left: Simple explanations of what the WebPuter is doing, ie. 'Looking for a website'; 'Downloading: 50% complete' etc.


Second from Bottom Line: Tabs (as in Opera) for each open window, when pressed, the Window they are attached to becomes the uppermost/current window.





The Media-Player, File Manager, and Video-Conferencing Software operate in their own windows. They do not have menus, but are panel and button driven. The Media-Player plays audio and video, and pops-up to play AV streams. The Video-Conferencing Software should permit connection to CUSeeMe and MS NetMeeting users. If there are any nascent VCX standards, we should embrace them, especially if they permit a translation from an e-mail address to a dynamically configured IP connection via a server check. Subscription services permitting links to distant PSTNs for VoIP (VCX without the video) may be incorporated in specific 'Puter versions.





The Browser.





Using a customised version of the standard RISC OS (ANT Fresco) browser, we need to ensure that everything we don't need (menus, options, end-user accessible configuration screens) are removed. The browser needs to support Java and JavaScript and (if not initially in a prototype) XML and C##. PDF files are now so common they should be supported, as should other common file types (.jpg, .bmp, .gif, .txt, .rtf, .doc) where possible. The Media-Player will need to cope with common file formats such as MS and Real Audio streaming, DivX, .vcd, .avi, .mp3, and .mpeg. A prototype can simply support one of each, so that it can demonstrate streaming audio and video, play audio and video, and handle typical web usage. The Browser may have to report itself to be Explorer (as Opera does). MS appear to be placing obstructions to their online services (such as Hotmail) to dissuade users from using other browsers.





Keyboard.





The keyboard is a standard PC mechanism with re-etched keys for each version of the 'Puter. For the WebPuter, the following is suggested for the prototype. Most function key replacements match screen buttons. Key placings may be altered according to responses from testing with low-IT-literate adults (not children). The keyboard mechanism should be fixed to the upper half of the 'Puter casing. When the upper and lower halves of the casing are separated, the upper casing contains only the keyboard, with a single internal cable attaching it to the main board. This cable should be long enough to ensure that the two halves can comfortably be laid next to each other, the upper half inverted, without straining the cable.





Alternate key etchings and functions:





`	€		[Euro sign. Should be standard on US 'Puter keyboards]


F1	Reset		[When pressed with F12, reboots the WebPuter]


F2	Back/Forward	[Go back to the previous web page surfed]


Sh-F2	Back/Forward	[Shifted: Go forward to the next web page, previously surfed]


F3	Refresh		[Refresh the webpage]


F4	New		[Open a new window for surfing]


F5	Close		[Close the current surfing window]


F6	Files		[Manage files resident in RAM: Opens the File Manager]


F7	Print		[Print selected areas or the current webpage, or (in File Manager) the chosen file]


F8	Camera		[Begin/End videoconferencing]


F9	Bigger/Smaller	[Increase screen magnification (disability access)]


Sh-F9	Bigger/Smaller	[Shifted: Decrease screen magnification (disability access)]


F10	Message	[Send an Instant Message]


F11	Help		[Open/Close Help information in a browsing window]


F12	Reset		[When pressed with F1, reboots the WebPuter]





Print Screen/SysReq	Screen Capture/Print	[Store the screen display as a .jpg file in RAM]


Sh-Print Screen/SysReq	Screen Capture/Print	[Shifted: Print the screen display]


Scroll Lock		Save to Memory		[Displays a pop-up options menu, as detailed below]


Sh-Scroll Lock		Function		[Spare Function Key]


Pause/Break		Connect			[Go online/offline]		





The Save to Memory Option [Scroll Lock] would offer the same options as are available with a right-mouse click:


1. Save highlighted text/image.


2. Save the whole of the current webpage as an .html file (including images).


3. Save the text of the current webpage (without images).





The Function key [Sh-Scroll Lock] may be used with the interface cartridges, say to initiate a meter reading using a Bluetooth I/F, or to negotiate a dynamically attributed network address on an OfficePuter.





Ctrl + Alt + Del should perform a Reset (matching the function of F1 + F12).





We can assign other features to Shifted Function keys, to offer extended functionality, detailing them in the helpfiles and manual.





The keyboard may or may not incorporate a touch-pad, or trackball. Ideally it should include some mouse replacement, although a keyboard without one should be an option, as it would reduce costs. All 'Puters would have a mouse port.





Escape.





Hitting Escape will stop all running functions (ie. Java applets, playing AV files, FTP movements, Web downloads).





Reset.





Pressing F1 and F12 at any time, or pressing Ctrl + Alt + Del together, will perform a full reboot, wiping the RAM clean, and disconnecting any internet connection.





Help Files and the Printed Manual.





Generic help files and a printed manual could be badged for individual vendors. Pressing F11 or the Help button on the Browser Button Strip brings up (or closes) a window containing HTML-based support (a guide to surfing, a glossary, a guide to using the 'Puter, and if requested by a vendor, specific information, and a link to their support site). A printed paper manual should be available as standard. This is perhaps the most missed feature of any new technology product, and with a market partially focussed upon those with low-IT skills, we should produce manuals in as many languages as possible, as soon as possible.





Foreign Language Support.





Assistance from foreign nationals and a multi-language approach from the start of development should allow us to develop foreign language support both in the display of text in the browser (the browser should cope with foreign fonts, memory permitting, and may do as standard if unicode is supported), and in the helpfiles/printed manual. This is particularly important for UN development funding and UK government contracts. This is a global product.





Optional Feature.





An optional feature that may be added to the File Manager panel or attached to a spare shifted-Function key: The creation of a new blank text file, allowing the user to type raw HTML, save it, and upload it to their webspace. This permits the creation of websites as many people still do with Notepad. This may have become somewhat redundant, and may be deemed irrelevant for typical WebPuter users. If not a primary feature, it would be a useful one.





RSI.





To avoid the legal and financial consequences of ignoring the problems of RSI, which are serious for both the user and the hardware manufacturer, the Help information, and any printed manuals should include clear and simple advice on taking breaks when sufing. An optional x-minute RSI warning, with a pop-up to suggest a break, is included as a basic function, although the user can turn it off. The thicker nature of the case (thicker than a keyboard) offers a clear opportunity to include a gel wrist wrest as a clip-against option for the end-user, the case being designed to accomodate it, with discrete notches, and a wrist wrest should be included with every unit. The initial start-up screen should contain a clear 'health-warning' to take breaks to avoid RSI, as well as the 'Puter vendor's name and/or logo. This is a sensible precaution, and a good alternative to the 'sticking one's head in the sand' approach practised by tobacco companies, fast food companies, and mobile phone companies.





A Note on the Use of the XScale Processor.





Although the StrongARM processor is perfectly acceptable for our needs, and runs RISC OS from firmware, the chip has helpfully been axed by Intel in favour of the next-gen XScale processors. For political reasons, we ought to use XScale chips in our builds. These chips offer a high degree of functionality within their core construction, and any extra work we must do in the prototyping stage consequent to the use of a new technology, rather than the tried and trusted StrongARM chips, will stand us well in the future. The XScale chip is one of Intel's primary products, being set to dominate PDA systems. Both Microsoft Smartphone and MS PocketPC platforms run on versions of this chip line. This will drive down the price, rapidly. The movement from StrongARM to XScale for the relatively small UK RISC OS market will be quite harsh. To maintain a community working with our technology, we should make a point of ensuring that generic 'puters configured as RISC OS PCs are available to those who require them, at the lowest cost. The community we support here, will be the one that we draw upon for other projects, such as the VBC. It may be that a current RISC OS vendor wishes to license a version of the 'Puter for this purpose. We can prototype on StrongARM chips, with the intention of moving to XScale in later production, if circumstances demand.





The Market.





The flexibility of the 'Puter configuration, as a WebPuter, an OfficePuter, or as any other dedicated single application device, together with its possible implementation as a kiosk device, makes this machine very flexible indeed. It can be produced by a major PC vendor as an additional product, or by a consumer electronics manufacturer, rather as a Freeview Box is today. 'Puters can be used alongside computers (like second TVs), or as alternatives. They can be used in the workplace where they will massively reduce TCO, and can be produced for this market by any major OEM. There is little point in stealing a 'Puter from a school or workplace, as it will only run one program, probably something like a telesales management system, and then only on the network it was pre-programmed for. The unit cost will be much lower than even a cheap PC as the 'Puters are simple to build, and contain no drives. Running cool, a 'Puter with a touch sensitive keyboard can be more cheaply water-proofed, dust-proofed, and weather-proofed against the elements for use in the developing world. The low power requirements may be satisfied with a solar power unit or wind up power source, either external to the unit or built into one of the cartridge port. The 'Puters can easily have their firmware and interface cartridges swopped, or their keyboard changed, to 're-/personalise' them as different devices. A simple switch and a WebPuter becomes a dedicated telesales machine, working in Hindi or Chinese. Virus immune, and impossible to crash beyond recovery, the 'Puters cannot be hacked without a chip-swop, and so may be of particular interest to governments, who may order them in large quantities. The same feature may appeal to the corporate market, as keylogging or similar software cannot easily be added to a 'Puter. Working from RAM, the machines should also be fast, without needing hot-running, energy inefficient processors, making them environmentally friendly. The design as a consumer product may also suit retailers such as Tesco or Walmart, or ISPs such as AOL.





