Decompression of Snes Graphics


by Bongo a.k.a Stealth











  First off, it would be a good idea to have an updated version of LordTech's Snes9x Tracer, A Hex-Editor and a Tile-Editor. This will be a very brief help file stating what I have used in my learnings. Here is some useful information.





Need to Have and Know:


  A Zsnes savestate file saved while the data you want to decompress is displayed.





  The save state format for RAM in a Savestate file:


   $7E:xxxx = $00:0C13


   $7F:xxxx = $01:0C13


   Vram     = $02:0C13


... Remember those offsets








  Now, down to business. Play the game and get to the section in which you want to decompress.


Make the save state file and open that file up in a tile editor. If you can locate the data, good deal, it's a start. If not, try again, if still nothing, can't help ya that easily. =]. Anyway...


After finding the data in the save state, convert that address to a Snes RAM address. I think Hex2Snes by: Brian Maxwell / Anus Pompous (J2e Translations) can do this. after getting the address, run the game using LordTech's version of Snes9x and as soon as the data you want to decompress is ABOUT to appear, start dumping code to a trace file. You may have to work with it a bit til you can good a good dump. maybe start a bit earlier than you would need. Now, with your converted address, search the trace file for any referrences to that RAM address. 


  


Example:


 RAM address converted from ROM = $7E:4010 [ $00:4C23 in Tile editor ].








 Search for '$7E:4' leaving out the last 3 digits. If you find a location in the file with a reference to that address, and it is STORING data or READING data to that file, you maybe in luck! After finding that data, look in the trace file for any refernces to ROM addresses in the actual ROM file. May need to do some address conversions. If at the location you see some data that looks compressed, then return to the trace file, and assuming you know SOME Assembly language, you can look for any clues that look like it may be part of a compression routine. If you are lucky enough to get the complete routine done, then you can start converting the ASM code over to a programming language that you or someone else can use. That's basically a start in the right direction. Since I'm a good guy and like to help others, I will include a section with commented ASM trace dumps of a compression routine and a small section of the C code I used to decompress the ROM for the same game!











***********************************************************************************************


;                      			ASSEMBLY TRACE FILE DATA 					    *


***********************************************************************************************








/* Prep a little bit before starting */


$81/9F61: E2 20        SEP #$20               // start with 8-Bit Accumulator


$81/9F63: A2 00 90     LDX #$9000             // load X with the buffer position


$81/9F66: A9 8C        LDA #$8C               // load the ROM data bank


$81/9F68: A0 90 BB     LDY #$BB90             // load the lower WORD address of data in ROM


$81/9F6B: 22 F5 9D 80  JSL $809DF5 [$80:9DF5] // go sub_long Decompression routine





/* Start of decompression routine */


$80/9DF5: 64 30        STZ $30 [$00:0030]     // clear bytes


$80/9DF7: 64 31        STZ $31 [$00:0031]     // ""





$80/9DF9: 85 32        STA $32 [$00:0032]     // store the bank





$80/9DFB: B7 30        LDA [$30],Y [$8C:BB90] // Y holds ROM position, load a byte


$80/9DFD: F0 35        BEQ $35 [$9E34]        // NULL_BYTE == End_Of_Compression 


[goto Exit_Routine_]








$80/9DFF: C8           INY                    // get to next byte


$80/9E00: 85 33        STA $33 [$00:0033]     // store test byte





_Main_Loop_:


$80/9E02: 46 33        LSR $33 [$00:0033]     // BIT test eight BITS


$80/9E04: F0 F5        BEQ $F5 [$9DFB]        // if a TEST_BYTE = 0, reload new test byte





$80/9E06: 90 09        BCC $09 [$9E11]        // if bit NOT set goto _$9E11_Decomp_


$80/9E08: B7 30        LDA [$30],Y [$8C:BB91] // else, load a regular byte from ROM


$80/9E0A: C8           INY			    // increment ROM position


$80/9E0B: 9D 00 00     STA $0000,X [$7E:9000] // store regular byte in buffer


$80/9E0E: E8           INX                    // increment buffer position 


$80/9E0F: 80 F1        BRA $F1 [$9E02]        // return to the main loop


/* Done with regular storage */








/* Decompress the data */                     // routine believed to be a 8 / 8 LZxx 


_$9E11_Decomp_:


$80/9E11: B7 30        LDA [$30],Y [$8C:BB97] // load next byte


$80/9E13: C8           INY 			    // next rom position


$80/9E14: 85 34        STA $34 [$00:0034]     // save byte in $34 - copy amount





$80/9E16: C2 20        REP #$20               // 16-Bit mode


$80/9E18: 8A           TXA                    // transfer Buffer position to Accumulator





$80/9E19: E2 20        SEP #$20               // get in 8-Bit mode


$80/9E1B: 77 30        ADC [$30],Y [$8C:BB98] // add the newbyte to Accumulator [copy_ofs]


$80/9E1D: B0 03        BCS $03 [$9E22]        // if ((copy_ofs + newbyte) < bufpos) goto 9E22





/* Bit was NOT set, Subtract 256 from copy offset */


$80/9E1F: EB           XBA                    // Else, subtract $0x0100 from copy offset


$80/9E20: 3A           DEC A


$80/9E21: EB           XBA





/* The BIT was set */


$80/9E22: C8           INY                    // get to next ROM position


$80/9E23: 5A           PHY   			    // save ROM position


$80/9E24: A8           TAY                    // store current copy position in Y





_Copy_Data_:


$80/9E25: B9 00 00     LDA $0000,Y [$7E:9005] // copy data from copy offset


$80/9E28: 9D 00 00     STA $0000,X [$7E:9006] // store copied data in current buffer offset


$80/9E2B: E8           INX			    // increment buffer and copy offsets	


$80/9E2C: C8           INY


$80/9E2D: C6 34        DEC $34 [$00:0034]     // decrement counter


$80/9E2F: D0 F4        BNE $F4 [$9E25]        // loop til done [_Copy_Data_]





$80/9E31: 7A           PLY                    // restore ROM position


$80/9E32: 80 CE        BRA $CE [$9E02]        // go back to Main_Loop


/* go back to Main_Loop */








Exit_Routine_:


$80/9E34: 6B           RTL











***********************************************************************************************


;   			     C  LANGUAGE CODE FOR DECOMPRESSING THE DATA				    *


***********************************************************************************************





#include <conio.h>


#include <stdio.h>


#include <stdlib.h>


#include <string.h>


#include <fcntl.h>





typedef unsigned char byte;


typedef unsigned int  word;


typedef unsigned long dwrd;








 byte far comp[64000];   // compressed data buffer





 dwrd mem_30 = 0x72037;  // ROM data offset





 word cpos= 0;           // compression buffer position


 word rpos= 0;           // ROM postion





 word reg_a;             // CPU registers


 word reg_x;


 word reg_y;





 byte mem_33;            // test byte. test 8 bits from this byte


 byte mem_34;            // copy amount variable


 byte bit;               // variable to test all bits in mem_33


 byte cmp;               // counter variable





 byte ch1;               // temp variable for file data





 FILE *f1,*f2;           // file pointers





 char fil1[50];          // ROM file


 char fil2[50];          // decompressed dat file





void main()


{


 clrscr();





 /*********************


 ; The Decompression  *


 *********************/


 DeCompress:


	f1 = fopen(fil1,"r+b");


	rpos=0; cpos=0;         // set ROM and buffer positions to zero





	fseek(f1, mem_30 + rpos, SEEK_SET); // get to data offset





	rpos++;                 // increment ROM position


	mem_33 = fgetc(f1);     // get the first test byte





	/* mem_33 gets the test byte and checks for EOC */


	while(mem_33 != 0){     // routine ends when the test byte == 0





	 bit = 0x01; cmp = 0;


	 while(cmp < 7){             // loop thorugh the BITS


		if ((mem_33 & bit) != 0){  // if the bit NOT set, decompression





		 /******************


		 ; Regular Data    *


		 ******************/


		 comp[cpos] = fgetc(f1);   // store a regular byte


		 rpos++; cpos++;           // increment buffer and ROM position


		}else{                     // else, decompress the data


		 /*****************


		 ; Decompress data*


		 *****************/


		 Decompress_9E11:


		  mem_34 = fgetc(f1);      // get the copy amount





		  reg_a = cpos;            // transfer buffer pos to A [ TXA ]


		  ch1 = fgetc(f1);         // get the next byte


		  rpos+=2;





		  asm {                    // added asm code


			mov ax, word ptr reg_a  // transfer the current buffer to AX


			mov cl, byte ptr ch1    // transfer the NEXT BYTE to CL


			adc al, cl              // add the BYTE values of NEXT_BYTE and Current


                                          // Buffer position


			mov word ptr reg_a, ax  // transfer the value back to reg_a


			jc No_Fix_              // if the carry flag was set, then it's an ok offset





			xchg ah,al              // else, the offset is larger than the current buffer


			dec al                  // XBA, subtract 0x0100


			xchg ah,al              // set it back to the correct address


			mov word ptr reg_a, ax  // make this the NEW copy offset


		  }// END ASM








		 No_Fix_:


		  while(mem_34 > 0){       // loop and copy data


			comp[cpos]=comp[reg_a]; // copy the data


			cpos++; reg_a++;        // increment current working offsets


			mem_34--;               // decrement copy amount


		  }// WEND - mem_34 > 0


		}// END IF





		cmp++;               // increment the counter


		bit = bit << 1;      // get to the next BIT


	  }// WEND - cmp < 8


	  mem_33 = fgetc(f1);   // reload mem_33 with test byte


	}// WEND - mem_33 != 0





 /* End of Compression */


 _Exit_Sub:


 f2 = fopen(fil2,"w+b");      // dat file


 fwrite(comp,1,cpos,f2);      // store the decompressed data


 fclose(f1); fclose(f2);


 farfree(comp);





}/* End Of Main */





--------------------------------- That's about all for now! -----------------------------------








I would like to thank LordTech, Jay, and Neil_ for there help while I was learning this ROMhacking stuff. Thanks guys!





http://Stealth.Romhacking.com


E-mail: stealthtrans@hotmail.com


