	Chase Sensky
	AmigaOS: Twenty Years Later
	Page 1 of 10



AmigaOS: Twenty Years Later
By

Chase Sensky

CS-550-1: Operating Systems

Fall 2005

Table of Contents

1Table of Contents


21.
INTRODUCTION


22.
HISTORY OF THE AMIGA OPERATING SYSTEM


43.
KICKSTART


54.
GRAPHICAL USER INTERFACE


55.
PREEMPTIVE MULTITASKING MICROKERNEL


66.
FILE SYSTEM


77.
GRAPHICAL SHELL


88.
STRENGTHS OF THE AMIGA OPERATING SYSTEM


89.
WEAKNESSES OF THE AMIGA OPERATING SYSTEM


810.   CONCLUSION


9Bibliography




1. INTRODUCTION
Unfortunately, I am ashamed to admit my operating system experience has been quite limited. As to be expected, I am extremely familiar with the Windows family of operating systems, and know a fair amount of both Linux and Mac operating systems. However, once provided with the opportunity to study of a lesser known operating system, I decided to research AmigaOS. While I recall hearing of this OS, I’ve never actually known what it is all about, despite the system being roughly twenty years old. As a result, I decided to research the history of the OS, the core components that comprise it, and then I wanted to draw my own conclusions as to whether or not it is a solid operating system.
2. HISTORY OF THE AMIGA OPERATING SYSTEM
The early 1980’s proved to be a pivotal turning point for computer technology. With such a successful market in video games, industry giants such as Atari reaped great benefits from their multimedia machines. These machines, such as the Atari 2600, satisfied producers and consumers alike. However, this is not to say everyone was happy. In fact, Atari developers, namely Jay Miner, became increasingly bored with such products (Knight, 2004). Jay sought to design a new computer based upon the Motorola 68000 processor, and proposed such an idea to Atari (Knight, 2004). Needless to say, Atari refused the idea, and Miner quit the company out of raw frustration (Knight, 2004).
Two years later, Jay receives a phone call from Larry Kaplan, friend and former colleague at Atari, who is most notable for the creation of Activision (Knight, 2004). Interested in creating a new game company, Kaplan needed financial investment to begin this new venture. With Jay’s contacts, joined by Dave Morse, the gentlemen formed Hi-Toro, a Santa Clara based company (Knight, 2004).

With the formation of this new organization, development soon began on a project codenamed ‘Lorraine’ which bore the namesake of Dave Morse’s wife (Knight, 2004). The intentions of this project were simple: to develop a gaming machine with a 3.5” floppy and keyboard, and to make it as easy as possible for third party development (Knight, 2004). According to Miner,

“I had wanted for years to build a super personal computer based around the Motorola sixty-eight thousand micro processor. Atari had turned me down and here was my big chance, as long as it could be sold in a stripped down, low-cost version for video games Dave Morse and the financial backers were happy. As long as it was unlimited in its expandability as a high level home computer, I was happy (Knight, 2004).”


Yet, there was still an issue of concern. If Hi-Toro was ever to be truly successful, it had to be distinguished. This task became rather difficult as the name ‘Toro’ was utilized by a Japanese lawnmower firm (Knight, 2004). In an attempt to uniquely identify itself, Hi-Toro changed its name to ‘Amiga Incorporated (Knight, 2004).’ While the name was not favored by everyone, Miner felt this name communicated a friendly approach to computing and hoped to dispel confusion and reluctance toward computers (Knight, 2004). Plus, it sure didn’t hurt to pick a name that puts Amiga before Apple and Atari in most listings.

By 1983, Amiga soon felt the pressure of a collapsing market. Realizing they must act fast, efforts turned to Lorraine as the saving grace (Knight, 2004). Amiga hired eight new software engineers to finish development on Lorraine, and by September, chip prototypes had been completed (Knight, 2004). These three chipsets were known as Agnus (Address Generator), Denise (Display Adapter), and Paula (Ports and Audio). On January 4th, 1984, Amiga demonstrated Lorraine to interested investors at the Consumer Electronics Show (Knight, 2004). The demo, consisting of a red and white checkered ball soon became synonymous with Amiga, and would later become the Amiga logo.

Despite the debut at CES, there was little interest in the Amiga hardware and software. Falling heavily into debt, Amiga’s future was bleak. However, on August 15th, 1984, Commodore purchased Amigo and created a new subsidiary ‘Commodore-Amiga Inc.’ (Knight, 2004). With the new acquisition, development for the Lorraine shifted from a game machine to a full fledged computer (Knight, 2004). As Jay Miner recalls,
“Commodore was very good for AMIGA in the beginning. They made many improvements in the things that we wanted but we did not have the resources to accomplish. The AMIGA originally only had three hundred and twenty colors across the screen, even in the six forty mode. They also improved the color by moving the NTSC converter off the chip. They paid off our creditors including my loans to the company and they got us a beautiful facility is Los Gatos and most surprising in 1984, sent the entire company, including wives and sweethearts out to New York for a grand AMIGA launching party at the Rockefeller Centre (Knight, 2004).”


This generous union between Commodore and Amiga pushed development forward at a dramatic rate. However, the current operating system, dubbed CAOS, was taking a great deal of time to develop. As a result, Commodore employed MetaComCo to port a version of TripOS into the existing Amiga code (Knight, 2004). Developed at Cambridge University, TripOS was based on an operating system named Phoenix, which dated back to the late 1970’s (Knight, 2004). Jay Miner openly disputed this move and was disappointed by the fusion of these technologies (Knight, 2004).


Against Miner’s hesitation, the Amiga and its hybrid operating system were received quite well. By 1987 Commodore was targeting the home computer market with cheap solutions that boasted luxury features such as multitasking and robust graphics (Knight, 2004). In fact, even to this day, Amiga claims the title as “the first commercially available operating system to implement pre-emptive multitasking (Amiga.com, 2005).”

Yet, it wasn’t until 1990 with the release of the Amiga A3000 that the OS saw any substantial improvements. A major overhaul occurred during this time supporting 32-bit technology, SCSI, and a newer, cleaner, professional user interface (Knight, 2004). The Amiga systems additionally began supporting CD drives, all at low consumer prices. The AmigaOS was beginning to show itself at a major contender as a powerful and robust operating system, but it still had one flaw: the OS was still proprietary to the Motorola 68000 processors and Amiga chipsets.


Realizing this fatal flaw, Commodore gave indications of dropping custom chipsets with the release of Amiga OS 3.0 in 1992 (Knight, 2004). This particular release included a feature called ‘CrossDOS’ which allowed access to PC disks, a standardized installer, and a faster file system (Knight, 2004). In addition, the OS now included localization allowing for multiple language configuration and ‘datatypes’, a system wide plug-in system (Knight, 2004).

Unfortunately, against recent OS and hardware improvements, Amiga sales began to stagnate. Users criticized the lack of educational and multimedia software, despite the systems capabilities (Knight, 2004). In 1995, Amiga and Commodore went up for sale. The winning bid went to Escom, who split Commodore and Amiga to form Amiga Technologies (Knight, 2004). This change was short lived as Viscorp acquired Amiga only but a year after Escom (Knight, 2004). Amiga’s future looked grim as the small company was passed from buyer to buyer.


Amiga finally experienced some deal of security around the turn of 1997 having been acquired by Gateway 2000 (Knight, 2004). Preparing for a rebirth, Amiga outlined their intentions to completely revamp the AmigaOS (Knight, 2004). Plans for TCP and USB connectivity were both desired changes. However, the most notable upgrade would be the commitment to the PowerPC, finally moving beyond the Motorola 68000 processor (Knight, 2004).


Plagued with delay after delay, AmigaOS 3.5 was released in 1998 only to be followed by a surprise upgrade, version 3.9, in December of 2000 (Knight, 2004). The final version had little to offer in terms of new features, but primarily upgraded shareware software and utilities. AmigaOS 3.9 would mark the end of the operating system on the 68000 platform.

Work does indeed continue among the AmigaOS, but in a much different form. In 2001, development of the AmigaOS was licensed to AmigaOne Partners; collectively Hyperion VOF and Eyetech Group Ltd. (Amiga.com, 2005). This new OS, AmigaOS 4.0, is being designed to run on the x86 platforms, and was scheduled to be released this year. According to Amiga, “true to its heritage, AmigaOS 4.0 remains small, fast and robust (Amiga.com, 2005).” The Kernel for AmigaOS 4.0 is being dubbed Exec SG (Second generation), which will be able to run x86 and 68000 legacy applications (Baud, 2005).
3. KICKSTART
Traditionally, the AmigaOS has been divided into two parts, the bootstrap ROM and the graphical shell (Wikipedia, 2005). The bootstrap ROM, known as ‘Kickstart,’ contains portions of the Amiga ROM Kernel, such as the graphical user interface, the preemptive multitasking microkernel, and the file system libraries (Wikipedia 2005). Early on, this bootstrap ROM was embedded in a ROM chip within the Amiga hardware, but later moved to external media, as it expanded the ability to connect to IDE or SCSI controllers (Wikipedia 2005). With the use of software known as ‘Softkickers,’ the bootstrap ROM could even be loaded into RAM instead of ROM (Wikipedia 2005). Typically, the core of the AmigaOS was kept in memory of 512KB in size (Trzcionkowski, 13).
4. GRAPHICAL USER INTERFACE

The graphical user interface, or GUI, of the AmigaOS is loaded by Kickstart through graphics.libarary (Trzcionkowski, 19). The AmigaOS accelerated in the field of graphics and user interface primarily because the utilization of custom chipsets on Amiga hardware. Low level operations enabled designers, primarily game programmers, to fully exploit the chipsets power to deliver stunning graphics. However, quite unique to the AmigaOS and its hardware, the display was not in VGA, but rather PAL and NTSC (Trzcionkowski, 20). The intuition.library loaded by Kickstart enabled users to interface with these graphics via mouse and keyboard operations (Trzcionkowski, 20).
5. PREEMPTIVE MULTITASKING MICROKERNEL

The preemptive multitasking microkernel loaded by Kickstart is known as the Exec.libary. This library contains the basic functionality for the handling of memory, system lists, and the management of other libraries (Trzcionkowski, 13). It is responsible for a better portion of the AmigaOS functionality; primarily, it handles scheduling of the operating system’s tasks. Each task in the AmigaOS is represented by a structure, and may be in one of three states. The first state, TS_RUN, indicates that the task is currently running (Trzcionkowski, 13). The second state, TS_READY, suggests the task is ready, but currently waiting for the processor (Trzcionkowski, 13). Finally, TS_WAIT implies the task is in the wait list, waiting for a particular event to occur (Trzcionkowski, 13). Tasks in the AmigaOS may be directly controlled by the programmer, through the use of additional task management software, or directly by the OS itself. The task structure is as follows (Trzcionkowski, 17):
0 ln_Succ - address of next node

4 ln_Pred - address of previous node

8 ln_Type

9 ln_Pri - priority -128 till +127

10 ln_Name - address of the name

14 tc_Flags

15 tc_State - state of the task e.g. TS_READY

16 tc_IDNestCnt

17 tc_TDNestCnt

18 tc_SigAlloc

22 tc_SigWait - mask of the signals to wait for

26 tc_SigRecvd

30 tc_SigExcept

34 tc_TrapAlloc

36 tc_TrapAble

38 tc_ExceptData

42 tc_ExceptCode

46 tc_TrapData

50 tc_TrapCode

54 tc_SPReg - address of the stack register

58 tc_SPLower - end of the stack

62 tc_SPUpper - begin of the stack

66 tc_Switch - optional code during task switch

70 tc_Launch - optional code during task switch

74 tc_MemEntry

88 tc_UserData

6. FILE SYSTEM

Additionally loaded by Kickstart are the file system libraries. It is important to note that the file system of the AmigaOS is not interfaced directly by the programmer ((Trzcionkowski, 20). Instead, programmers access the file system on Amiga hardware through a dos library. Essentially, when a program needs access to a disk drive, albeit it a floppy, SCSI, IDE, or some other hardware, it communicates with a task, such as DF0, which would correspond to the appropriate hardware (Trzcionkowski, 20). The program would then create a message comprised of a data structure of content, and send that message to the task which is listening on a message port. Likewise, once the device task receives such a message, it will respond with the result of the operation (Trzcionkowski, 20). It is important to note that this process is synchronous. Therefore, programs that send messages to device tasks block until they receive a reply (Trzcionkowski, 20). Asynchronous libraries are available for device communication, though they do not seem to be widely accepted.
Dos libraries additionally provide support for file and directory naming. Directories and file names may not exceed 30 character, and may never contain “:” or “/” (Trzcionkowski, 23). The file system does not distinguish between upper and lower cases, but does provide unique flagging of individual files. Files may be flagged with any of the following attributes (Trzcionkowski, 23):

· R – Readable

· W – Writable

· E – Executable

· D – Deletable

· H – Hidden

· S – Script

· P – Pure

· A – Archive
In regards to executable flag, the Amiga Operating System recognizes those files by their internal structures. Divided into blocks known as hunks, executable files contain the following (Trzcionkowski, 27):
HUNK_HEADER – Contains information pertaining to the other hunks. The header determines the required memory allocation for the code.

HUNK_CODE – The location of the program’s code.
HUNK_DATA – Could contain application data or code.
HUNK_END – Identifies the end of the other hunks.
HUNK_BSS – Aids in the allocation of memory.
HUNK_RELOC – Contains relocatable code.
Executable files are loaded 4 bytes at a time into memory (Trzcionkowski, 27). In addition to being stored as a task structure (mentioned above), executables are identified using an AmigaOS process structure. Similar to the task structure, the process structure is primarily handled by the OS internally. It is interesting to note the process structure contains the task structure (Finkel, 1988). The process structure is as follows:

0 pr_Task - Task structure

92 pr_MsgPort - standard port for communications with devices by dos library

126 pr_Pad

128 pr_SegList - list of segments loaded by LoadSeg()

132 pr_StackSize - stack size

136 pr_GlobVec - table of BCPL functions

140 pr_TaskNum

144 pr_StackBase

148 pr_Result2

152 pr_CurrentDir - so called lock on current directory

156 pr_CIS - so called handle of input stream

160 pr_COS - so called handle of output stream

164 pr_ConsoleTask

168 pr_FileSystemTask

172 pr_CLI - address of Shell structure

176 pr_ReturnAddr

180 pr_PktWait

184 pr_WindowPtr

188 pr_HomeDir - lock on program’s home directory

27

192 pr_Flags

196 pr_ExitCode

200 pr_ExitData

204 pr_Arguments

208 pr_LocalVars

220 pr_ShellPrivate

224 pr_CES
7. GRAPHICAL SHELL

The graphical shell, known as ‘Workbench’ is the second component traditionally bundled with AmigaOS. Powered by the Amiga hardware and graphics.library, Workbench provides users with the ability to completely customize their computing experience. From screen fonts, keyboard mapping, languages, wallpaper, to mouse cursors, the user processes the capability to customize their experience at a whim (Trzcionkowski, 29).
8. STRENGTHS OF THE AMIGA OPERATING SYSTEM
At this point, I feel it is quite obvious what the primary strengths of this operating system are. First and foremost: multimedia. From early on, AmigaOS has established itself as a powerhouse graphically, utilizing its own custom graphics and sound chipsets. To increase the appeal, the AmigaOS performs well, and is extremely lightweight. The mere ability to load immense functionality from the Kickstart ROM impresses me greatly. In addition, the capability for users to customize their computing experience all the while effortlessly multitasking has great appeal.
9. WEAKNESSES OF THE AMIGA OPERATING SYSTEM

Likewise, it is as equally easy to see the flaws in the operating system. For example, such a tight integration of the OS to hardware provides little flexibility. Granted, performance may be increased dramatically, but at what cost? In the case of Amiga, it was almost the company that paid. Additionally, as noted by Olaf Barthel of AmigaOS 4.0, 

“The file management system is obsolete. Copying files, the presentation of the file system, all these are very primitive. We've grown used to this simplicity, and many people may even cherish it. But it's essentially primitive rather than simple by design (Amiga.org, 2002).”

While simplicity does indeed work at times, I’m not sure this is such a case. Failure or slowness to adapt to modern technologies has hurt AmigaOS in the past, and could continue to do so in the future.
10. CONCLUSION
After examining a great deal of Amiga’s history it is plain to see they have had a bit of a rollercoaster ride. Even now, the future for AmigaOS is uncertain. I’ve certainly learned of the capabilities of the system, as well as some of its shortcomings, and overall, I must say I am impressed. I’m interested to see what AmigaOS 4.0 will bring and look to test drive it once it is released. The ability to run this operating system on my x86 is exciting and I hope it provides the same advancements it did twenty years ago.
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