Section 3 

· Adam - The method is run(), not execute. Execute() is only used when you need to resume from a pause syscall.

Section 3.1

· Adam - Even the R1000 supports LB/SB/LH/SH/LWL/LWR – saying it only supports 32-bit aligned loads is incorrect.

· Other similarities

· All the branching instructions in MIPS directly map to single JVM instructions.

· Most of the ALU instructions map to single JVM instructions.

(I can write up some stuff for each of these next several sections if you want)

Section 3.2  - Interpreter

· Originally written mainly to understand the MIPS instruction set

· Far easier to debug than an ahead of time compiler (no waiting, can throw in quick hacks like if(pc >= 0xbadc0de && pc <= 0xbadcfff) debugOutput() ), don’t need to understand most of the ELF format)

· Still could be useful

· for GDB remote debugging

· cases where size is more important than speed (size of interpreter + size of mips binary < size of compiled binary or size of compiler + mips binary)

· code which dynamically generates code (JIT compilers, etc). The ahead of time compiler can’t possibly handle this

Section 3.3 – Compiling to Java Source

· First version of an ahead of time compiler

· Huge performance boost

· Java source output preferred for the 2+2=4 type optimizations java compilers do

· Worked well for small binaries – large MIPS binaries required ridiculous amounts of memory to compile and often created  invalid classfiles

· Too many constants – every jump operation required an entry in the constant pool (pc = 0xabcd1234; continue; )

Section 3.4 – Compiling directly to JVM Bytecode

· Another jump in performance

· More efficient code can be created at the bytecode level

· Information can be stored on the JVM stack rather than in local variables

· Javac/jikes often unnecessarily use local variables
long tmp = a*b;
lo = (int)tmp;
hi = (int)(tmp>>>32)
does a store and two loads when a simple DUP would suffice

· GOTO can be used to branch directly  to branch destinations in the same method rather than going through the switch block again.

· BEQ, BGTZ, BLE, etc can jump directly to destination rather than doing if(condition) { pc=0xabcd1234; continue; }

· Eliminates excess constant pool entries (only jump outside the current method require a constant pool entry)

· Delay slots implemented more efficiently.

· Java source compiler does:
if(condition) { /* delay slot /; pc = 0xabcd1234; continue; }
/* delay slot again */

· This is required because the delay slot can change the registers used in condition. The registers need to be read BEFORE the delay slot in executed.

· In the bytecode compiler the registers used in the condition are pushed to the stack, then the delay slot is executed, and finally the comparison is done. This eliminates the needs to output the delay slot twice.

· Smaller bytecode

· Everything mentioned above makes it smaller and faster

· Javac/jikes add redundant code

· Switch(a) {
   Case 1: Run_1000(); break;
   Case 2: run_2000(); break;
}
Gets compiled into
1 –Tableswitch …. 
2 – ALOAD_0
3 – invokespecial  run_1000
4 – goto end
5 – ALOAD_0
6 – invokespecial run_2000
10 – goto end
ALOAD_0 is unnecessarily put in each switch arm

3.5 Interfacing with Java Code

· _call_java ()/Runtime.call()

· _call_java () - Call a java method from mips

· Runime.call() – call a mips method from java

· Easily allocate memory within the binary’s memory space by calling libc’s malloc()

· Can go back and forth between mips and java (java calls mips which calls java which calls back into mips)

· Java Strings can easily be converted to and from null terminated strings in the process’ memory space

· Java InputStreams, OutputStreams, and Sockets can easily be turned in to standard UNIX file descriptors (and ANSI FILE*s)

· Can easily create custom filedescriptors and have full control over all operations on them (read, write, seek, close, fstat, etc)

· Int User_info[] – optional chunk of memory can very easily be accessed from java (Runtime.getUserInfo/setUserInfo)

3.6 Virtualization

· Adam – we actually don’t support sockets directly yet – you should probably take that out. (But you can create a socket in java and expose it to mips as a filedescriptor)

· Runtime services

· Provides a easy to use interface to subclasses (Interpreter or compiles binaries)

· Subclasses only know how to execute instructions

· Runtime handles setting up registers/stack for execution to begin and extracting return values and the exit status from the process

· Memory management 

· Sets up stack and guard pages

· Allocates pages with the sbrk syscall

· Provide easy an memcpy like interface for accessing the processes memory from java

· Runtime.call() support – sets up registers,etc to prepare the process for a call into it from java

· Filesystem – open/close/read/write/seek/fcntl s syscalls

· Time related functions – sleep, gettimeofday, times syscall

· UnixRuntime provides a more complete unix-like environment (Runtime smaller though)

· Supports fork() and waitpid()

· Pipe() for IPC

· More advocated filesystem interface

· All filesystem operations abstracted away into a FileSystem class

· FileSystem class can be written that exposes a zip file, directory on an http server, etc as a filesystem

· Chdir/getcwd

· /dev filesystem

· stat()

· directory listing support

5.1 Charts

I’ll put together some charts tonight

5.2 Optimizations

And finish this part

