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Preface









About the Hippo DCA2



Thank you for purchasing the Hippo DCA2, Ocean Information Systems’new top-of-the-line 486 motherboard.  The Hippo DCA2 utilizes DynamiCache, an innovative cache memory technology that takes personal computing to a new level of performance. 



DynamiCache was designed to eliminate bottlenecks between the CPU and the memory bank.  It does this by replacing traditional DRAM and external L2 cache with a memory bank that runs at CPU speed. With entire memory running at CPU speed the processor can handle multitasking just as easily as it handles single applications.  





About the Manual



The content of this manual is for reference only and is intended to provide basic information for the general user.  Technical information is also included in the Appendix for hardware and software engineers.



This manual provides information about the installation and maintenance of the Octek Hippo DCA2 motherboard.  In-depth explanations concerning the functions and features of this motherboard are provided.  Chapter 1 is designed to give the user an overview of DynamiCache, including an in-depth explanation of  what it is as well as how it works.  Chapter 2 describes the features of the Hippo DCA2 motherboard.  It provides important information regarding the main memory system, ISA and VESA slots, the BIOS, and the CPUs supported.  Refer to Chapter 3 for instructions on how to setup and install the motherboard.  This chapter includes the necessary data for properly setting the pin connectors.  Requirements for setting up the BIOS are listed in Chapter 4.  An Appendix is also included that provides address maps as well as advanced technical information for hardware and software professionals.
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CHAPTER 1



SYSTEM OVERVIEW





Listed below are answers to some questions you may have about DCA2 and its phenomenal performance.







1.1	What is DCA2 ?





DCA2 (DynamiCache Architecture - 2nd generation) is a high performance cache memory system that alleviates the traditional bottleneck of mainboards.  This evolutionary system operates up to four times faster than standard DRAM or external cache based boards.  With DCA2 users at last have a means of enhancing their systems without the necessity of processor or external cache upgrades.







1.2	What makes DCA2 so powerful ?





Unlike external cache, which was implemented as a low-cost enhancement to standard DRAM, DCA2 was designed for pure performance.  DCA2 transforms the entire memory bank into DynamiCache, a high speed memory that operates at 15ns rather than 70ns.







1.3	What is DynamiCache ?



DynamiCache is a high speed memory module that boosts the entire memory bank so that it operates at the same speed as the CPU clocking rate.  The entire memory bank appears as cache to the CPU.







1.4	Why is DCA2 a better choice ?





DCA2 has a far greater impact and offers more benefits dollar for dollar than the best external cache based boards.  Programs such as Windows 3.11, OS/2 and Windows NT place extreme stress on external cache based systems, often causing bottlenecks between the CPU and the memory bank.  When the cache bank becomes full, the CPU must wait for new instructions to be loaded up from the slower DRAM memory.  With DCA2, the memory operates at the same speed as the CPU, allowing the CPU to retrieve instructions from any location within the main memory at zero wait states.







1.5	Users advantages of DCA2





The entire memory bank acts as if its a cache subsytem.

15ns memory (standard DRAM only operates at 70ns).

Zero wait states between the CPU and memory.

Up to 200% memory performance increase with applications running in a DOS environment or other 16-bit operating systems.

Up to 400% memory performance increase with applications run in an OS2 and NT environment or other 32-bit operating systems.

DCA2 memory operates at CPU speed, making it four times faster than any other DRAM memory currently on the market.







1.6	Technical advantages of DCA2 





15ns Access Time during Hit Cycle

15ns Posted Random Writes

35ns Random Read Access Page Miss

Transparent Refresh during Cache Reads

Hidden DRAM precharge during Page Reads

Consumes 1/3 the power of SRAM plus DRAM solutions

On-board cache Hit/Miss Comparator

Write Posting Register with Direct Path to Memory Array







1.7	DynamiCache Description





The benefits of DynamiCache are easy to understand.  New operating systems such as Windows 3.11, Windows NT, OS/2, UNIX and their associated applications generate a new level of high stresses on conventional external caches, preventing the power of these Oss from being fully exploited.  Although these operating systems do offer the ability to multitask applications, these features are rarely used in practice as it causes even the best designed L2 cache motherboard to perform at unacceptably low levels.  DynamiCache, being able to access any instruction or data string from any physical address in memory at full cache speed, enables the CPU to handle multitasked operations as smoothly as it handles single applications.�1.8	DynamiCache Architecture





The DynamiCache chips are physically similar to a standard 4MB page mode or static column DRAM with the addition of an integrated Row Register Register and an internal controller that allows it to operate much like page mode or static column DRAM. DynamiCache’s Row Register register is tightly coupled with the Memory Array.  Memory Reads always occur from the Row Register Registers.  When the internal comparitor detects a page hit, only the Row Register register is accessed and data is made available in 15ns from the column address.  When a page read miss is detected, the new Memory Array row is loaded into the cache and data is available at the output all within a single 35ns access.  Subsequent reads within the page (burst read, local instructions or data) can continue at a 15ns cycle time.  
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Figure 1





Since reads occur from the Row Register register, the Memory Array Precharge can occur simultaneously without degrading performance.  The on chip refresh counter with an independent refresh bus allows the DynamiCache to be refreshed during cache reads. Memory Writes are internally posted in 15 nSecs and are directed to the DRAM array.During a write hit, the on chip comparator activates a parallel write path to the Row Register register to maintain coherency.  The DynamiCache delivers 15nSec page mode memory writes.  This high level of performance is achieved with a single non-interleaved memory consisting of as few as eight 1M x 4 components or a single 72-pin 4Mbyte DynamiCache module.

�1.9	Distributed Cache





DynamiCache uses what is referred to as distributed cache rather than lumped cache. The 15 ns access time is available throughout the entire range of installed DynamiCache, not just in a small external cache.  External cache only provides benefit to the system while the instructions are housed in the cache.  The penalties that are usually associated with external cache, such as write back latencies, cache thrashings and cache saturation are not present in DynamiCache.  This architecture provides all of the cache benefits for the entire range of installed memory with none of the cache penalties.







1.10	DynamiCache Applications





DynamiCache was designed with the new emerging 32-bit protected mode operating systems in mind.  External cache, prior to 1994 was an acceptable cost based solution for enhancing DOS applications that typically occupied a memory space that was less than the size of the installed external cache.  If the CPU requested an instruction or a string of data, this information was made available to the CPU at cache speed (zero wait state).  With the advent of Windows, however, the typical application became larger and much more complex supporting virtual disks, DLLs and GUI interfaces.







1.11	Application Overhead and its effect on External Cache





These new applications subsequently brought with them tremendous overhead for the operating systems.   OS/2 and Windows NT were created to handle the demands of the new applications with the hopes that a pre-emptive multitasking, multithreading 32 bit OS would break the bottleneck to productivity.  It was quickly found that these operating systems were only effective on high end systems, such as DX2, Pentium or RISC platforms.  Even with top end CPUs, a large main DRAM bank was needed, typically 16Mbytes or more and a very expensive L2 cache was often employed, usually 256K to 512K.







1.12	External Cache Saturation Problem





Cache saturation is an easy concept to understand.  If the executing program is smaller than the external cache I have installed, then no saturation occurs.  There will always be memory address space available for the execution of this program.  If the program is slightly larger than my L2 cache, saturation may still not occur, provided that the cache is well designed.  There is a point, however, when the L2 cache will remain constantly saturated with instructions.  Some of these may be in the process of being read from the main memory and some will be waiting to be written back to memory.  The net effect is that if the program is large enough, the L2 cache is kept filled with data on a continuous basis.  It is the maintenance of this traffic flow that dramatically reduces the amount of time the CPU would otherwise have for executing software instructions.







1.13	Dynamicache Excels and External Cache Suffers Under Heavy Processing Loads





Heavy processing loads can easily reduce a 66Mhz CPU and L2 cache combination to effective processing speeds as little as 20% of the CPU’s capabilities. A CPU under these circumstances spends as much as 80% of its time squeezing large amounts of data to and from memory through a very small SRAM cache.  External cache, under these high stress conditions is kept in a continuous state of flux.  This is the point at which a cache mechanism ceases to be effective in providing any benefit to system performance. 



This is the state in which the cache has become saturated.  If the processing demands from the CPU increase any further, the external cache actually creates a penalty in performance by virtue of it’s memory management overhead.  DynamiCache does not suffer from these penalties.







1.14	Targeted Operating Environments





DCA2 is designed with the following target operating systems, and application environments:



Multitasking Mutlithreding ( Windows 3.11, Windows NT, OS/2 2.11, etc.)

Large Applications ( Desktop publishers, graphic designers, databases/spreadsheets )

I/O Intensive computing ( Graphics applications, multimedia, disk and data transfers )

CPU Bound Computing ( CAD/CAM, MATHCad and other scientific number crunchers )

Software Compilers

Application Servers ( Networked applications accessed from a central server )

File Servers ( Novel, Lantastic, LANManager, Vines )

DynamiCache is fully compatible with all the major operating systems and application.

�1.15	L2/ DCA2 Cache Efficiency Versus Application Size
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Where do the software applications fit on this curve ?



Typical Benchmarks usually utilize less than 5% memory load.

DOS applications typically generate less than 25% memory load.

Windows 3.11 applications typically generate approximately 50% memory load.

OS/2 2.11, UNIX and Windows NT easily generate 50% to 100% memory load

Windows NT Advanced Server and Novell Application Servers routinely use 90% to 100% load.





* Memory Loads do not include virtual disk accesses.



�1.16	General Specifications Overview





Processor:

�SYMBOL 119 \f "Wingdings"� Processor Type		Intel  486SX-25/33, 486DX-25/33, 486DX2-50/66

				Intel   486DX4-75/100, Intel P24T

				AMD  486DX-40, 486DX2-50/66

				Cyrix  486DX-33, 486DX2-50/66

�SYMBOL 119 \f "Wingdings"� Speed			25 / 33 / DX2-50 / DX2-66 / DX4-100 

�SYMBOL 119 \f "Wingdings"� CPU voltage detection	 Automatic voltage conversion circuitry



Cache Architecture:

�SYMBOL 119 \f "Wingdings"� Internal Cache 		8KB 4-way set associative cache (SX/DX/DX2)

				16KB 4-way set associative cache (DX4)

�SYMBOL 119 \f "Wingdings"� External Cache 		DynamiCache Architecture II (DCA2) running at CPU speed

				DynamiCache running at 15ns

				

Memory Subsystem:

�SYMBOL 119 \f "Wingdings"� DynamiCache Simm sockets	2 x 72 pin  4MB / 8MB / 16MB DynamiCache modules 

�SYMBOL 119 \f "Wingdings"� DRAM Simm sockets		2 x 72 pin  4MB / 8MB / 16MB / 32MB DRAM modules

�SYMBOL 119 \f "Wingdings"� Max. Memory Size		96MB 

�SYMBOL 119 \f "Wingdings"� Mixed Memory Type		Support mixed DynamiCache / DRAM modules

�SYMBOL 119 \f "Wingdings"� Memory Width		32-bit DynamiCache & DRAM

�SYMBOL 119 \f "Wingdings"� Enhancement			Fast Page Mode and Hidden Refresh supported



BIOS Subsystem

�SYMBOL 119 \f "Wingdings"� BIOS Type			AMI / Microid Research 

�SYMBOL 119 \f "Wingdings"� BIOS Shadowing		Shadow RAM for System and Video BIOS

�SYMBOL 119 \f "Wingdings"� BIOS Features		Built-in setup, Power-on self test, Drive table optimization, User-					definable drive types, Password protection, Shadowing options



Input/Output Subsystem

�SYMBOL 119 \f "Wingdings"� VESA bus slots		3 x 32-bit VL-Bus slots (2 slave, 1 master/slave)

�SYMBOL 119 \f "Wingdings"� ISA bus slots			6 x 16-bit  ISA slots

				2 x 8-bit  ISA slots

�SYMBOL 119 \f "Wingdings"� I/O bus speed			Up to 33MHz (VESA bus)



Power Management

�SYMBOL 119 \f "Wingdings"� Green functions		Support Green Functions (Hardware controlled)

				Voltage regulation for DX4 CPUs 



System Support Functions 

�SYMBOL 119 \f "Wingdings"� System functions		7 DMA channels, 16 level interrupts, Programmable timers

�SYMBOL 119 \f "Wingdings"� Support functions		Fast A20 gate and Fast Reset

�SYMBOL 119 \f "Wingdings"� Clock				Enhanced real time clock/calendar with battery back-up



Other Features 



�SYMBOL 119 \f "Wingdings"� Power good			On board power good signal generation

�SYMBOL 119 \f "Wingdings"� Switches			Hardware Turbo, Reset, Keylock  switches

�SYMBOL 119 \f "Wingdings"� Size				8.5" (W) x 11" (L)
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