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AMD Processor 
Recognition Code Sample

This document contains a code sample that uses the CPUID instruction to identify the
processor and its features. The code was compiled with the Borland C++ compiler v5.0.
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Copyright © 1998 Advanced Micro Devices, Inc.  All Rights Reserved.

Provided that you agree to the terms stated below, AMD grants you a limited, non-
exclusive, non-transferable license to copy, modify and distribute the AMD Processor
Recognition Code Sample provided in this document solely as part of computer code
created by you to implement the CPUID instruction for AMD processors.

1. Except for the limited license granted above, you have no other rights in the sample
code, whether express, implied, arising by estoppel or otherwise.  All rights not
expressly granted to you are reserved to AMD.

2. In making any copies of the sample code, you agree to include all copyright legends
and other legal notices that may appear in the sample code.

3. The sample code is provided to you on an "AS IS" basis without warranty of any
kind. AMD does not warrant, guarantee, or make any representations as to the
correctness, accuracy, or reliability of the sample code.  AMD does not warrant that
operation of the sample code will be uninterrupted or error-free.  AMD does not
warrant that it will update or support the sample code.  NO  WARRANTIES, EITHER
EXPRESSED OR IMPLIED, ARE MADE WITH RESPECT TO THE SAMPLE CODE,
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, ANY
WARRANTIES THAT MAY ARISE FROM USAGE OF TRADE OR COURSE OF
DEALING, AND ANY IMPLIED WARRANTIES OF TITLE OR NON-INFRINGEMENT.

4. TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, IN NO EVENT
SHALL AMD AND ITS DIRECTORS, OFFICERS, EMPLOYEES, AND AGENTS BE
LIABLE FOR ANY DAMAGES, INCLUDING, BUT NOT LIMITED TO, ANY SPECIAL,
DIRECT, INDIRECT, INCIDENTAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES,  EXPENSES,  LOST PROFITS,  LOST SAVINGS,  BUSINESS
INTERRUPTION, LOST BUSINESS INFORMATION, OR ANY OTHER DAMAGES
ARISING OUT OF THE USE OR INABILITY TO USE THE SAMPLE CODE, EVEN IF
AMD HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.  You
acknowledge that your use of the sample code without charge reflects this allocation of
risk.  Some states or jurisdictions do not allow the exclusion or limitation of incidental,
consequential or special damages, or the exclusion of implied warranties and,
therefore, the above limitations might not apply to you.

5. You shall comply with any applicable laws regarding the use, export or re-export of
the sample code and any other information contained herein, including all applicable
regulations of the U.S. Department of Commerce and/or the U.S. State Department.
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DEFINES Header File (defines.h file)

// defines.h : HEADER FILES
#ifndef _H_DEFINES
#define _H_DEFINES

class cpuid {
public:
  int chkcpubit(void);
  int chkcpuid(void);
  void std_vendor_id_str (void);
  void std_cpu_signature(void);
  void ext_vendor_id_str (void);
  void ext_cpu_signature(void);
  void ext_cpu_name_str(void);
  void ext_cpu_cache_info(void);
  };
#endif
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Main Module (cpuid.cpp file)

#pragma inline         
#include <fstream.h>
#include <iomanip.h>
#include <iostream.h>
#include <stdlib.h>
#include <string.h>
#include <conio.h>
#include <dos.h>
#include "DEFINES.H"

cpuid k86; //Object of cpuid class

// This function displays part of screen 1 and calls other screens
int main(void)
{
 int maxnum; //Variable of the case statement
 int result = 0; //Variable of the result
 int func = 3; //Variable of the control loop

 result = k86.chkcpubit(); //Check ID bit in EFLAGS
 if(result == -1) {

clrscr();
cout << "\n\n";
cout << " CPUID instruction is not supported by this processor.";
cout << "\n\n";
exit(1);

 }

 else {
result = k86.chkcpuid(); //Check vendor id string
if(result == 1) {
  clrscr();
  cout << "\n\n";
  cout << "AMD-K86 CPU supporting CPUID is in place.";
  cout << "\n\n";
}
else {
  clrscr();
  cout << "\n\n";
  cout << "CPU supporting CPUID is in place.";
  cout << "\n\n";
  }

 }

 //These are the standard functions
 k86.std_vendor_id_str();
 k86.std_cpu_signature();
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 //These are the extended functions
 for (maxnum=0; maxnum<=func; maxnum++)  {

 switch (maxnum) {
case 0 : k86.ext_vendor_id_str(); //Vendor Identification String

  break;
case 1 : k86.ext_cpu_signature(); //Processor Signature

  break;
case 2 : k86.ext_cpu_name_str(); //Processor Name String

  break;
case 3 : k86.ext_cpu_cache_info(); //Processor Cache Information L1

  break;
}

 }
return 0;

}
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CHKCPUBIT Module (ckcpubit.cpp file)

#include "DEFINES.H"

// This function checks the processor ID bit (bit 21) in the EFLAGS register.
// The program aborts if the processor does not implement the CPUID instruction.

int cpuid::chkcpubit(void)
{
  asm {

 .486
 pushfd                  //Save EFLAGS
 pop eax
 test eax,0x00200000 //Check ID bit (bit 21)
 jz set_21 //Bit 21 is not set, so jump to set_21
 and eax,0xffdfffff //Clear bit 21
 push eax           //Save new value in register
 popfd                   //Store new value in flags
 pushfd
 pop eax
 test    eax,0x00200000 //Check ID bit
 jz cpu_id_ok //If bit 21 is clear,then jump to cpu_id_ok
 jmp err            //If bit 21 is set, so CPUID instruction is
}                        //not supporting
set_21:
asm {
 or eax,0x00200000 //Set bit 21
 push eax //Store new value
 popfd //Store new value in EFLAGS
 pushfd
 pop eax
 test eax,0x00200000 //If bit 21 is on
 jnz cpu_id_ok //then jump to cpu_id_ok
}
err:
asm {
 mov eax,0xffffffff //CPUID instruction is not supported
 jmp exit //so exit
}
cpu_id_ok: //Support CPUID instruction
asm  mov eax,0 //Return 0

exit:
if(_EAX == 0xffffffff){

return (-1);
}
if (_EAX == 0x0) {

return (0);
}

}
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CHKCPUID Module (chkcpuid.cpp file)

#include "DEFINES.H"
#include <iomanip.h>
#include <iostream.h>
#include <conio.h>
#include <stdlib.h>
#include <string.h>

//chkcpuid identifies the processor name string.

int cpuid::chkcpuid()
{
  char idstr[13]; //Vendor string variable
  

  asm {
       mov    eax,0x0 //EAX = 0
       db     0x0F,0xA2 //CPUID opcode
  }

  //Store the 12 character ASCII string
  idstr[0] = _BL;            
  idstr[1] = _BH;            
  asm {                      
      ror ebx,0x10
  }
  idstr[2] = _BL;
  idstr[3] = _BH;
  idstr[4] = _DL;
  idstr[5] = _DH;
  asm {
      ror edx,0x10        
  }
  idstr[6] = _DL;
  idstr[7] = _DH;
  idstr[8] = _CL;
  idstr[9] = _CH;
  asm {
       ror  ecx,0x10
  }
  idstr[10] = _CL;
  idstr[11] = _CH;
  idstr[12] = ’\0’;

  if ( strcmp(idstr, "AuthenticAMD") != 0 )
 return (0);

  else
 return (1);

}
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STD_VENDOR_ID_STR Module (cpuidstr.cpp file)

#include "DEFINES.H"
#include <iomanip.h>
#include <iostream.h>
#include <conio.h>
#include <stdlib.h>
#include <string.h>

//Vendor_id_str() finds the largest function value recognized by
//AMD processors. It also identifies AMD as the vendor for the CPU
//by returning "AuthenticAMD" in idstr. If another vendor’s identification 
//is returned, the program aborts.

// This function displays part of screen 1
void cpuid::std_vendor_id_str()
{
  char idstr[13]; //Vendor string variable
  int largest_func = 0; //Largest function variable
  unsigned long reg_eax, //Register variables

reg_ebx,
reg_ecx,
reg_edx;

  asm {
mov    eax,0x0 //EAX = 0
db     0x0F,0xA2 //CPUID opcode

  }
  reg_eax = _EAX; //Store the vendor identification string
  reg_ebx = _EBX;
  reg_edx = _EDX;
  reg_ecx = _ECX;

  largest_func = _EAX; //The largest function value

  idstr[0] = _BL; //Get the 12 character ASCII string
  idstr[1] = _BH; //that identifies AMD as the vendor
  asm { //of the CPU.

ror ebx,0x10
  }
  idstr[2] = _BL;
  idstr[3] = _BH;
  idstr[4] = _DL;
  idstr[5] = _DH;
  asm {

ror edx,0x10          
  }
  idstr[6] = _DL;
  idstr[7] = _DH;
  idstr[8] = _CL;
  idstr[9] = _CH;
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  asm {
ror  ecx,0x10

  }
  idstr[10] = _CL;
  idstr[11] = _CH;
  idstr[12] = ’\0’;
  cout.setf(ios::uppercase);
  cout << "\nFunction 0 (EAX = 0)" << endl;
  cout << "===================";
  cout << "\n\n";

  cout << "EAX == " << setw(8) << setfill(’0’) << hex << reg_eax;
  cout << "   EBX == " << setw(8) << hex << reg_ebx;
  cout << "   ECX == " << setw(8) << hex << reg_ecx;
  cout << "   EDX == " << setw(8) << hex << reg_edx;
  cout << "\n\n";
  cout << "     Largest Function Input Value : " << largest_func;

  cout << "\n\n";
  cout << "     Vendor Identification String : " << idstr;
  cout.unsetf(ios::uppercase);
  if ( strcmp(idstr, "AuthenticAMD") != 0 )//If not AMD, then abort

{
 cout <<"\n\n\n\n";
 cout <<"     This is not an AMD-K86 processor." << "\n\n";
 exit(1);
}
cout<< "\n\n\n                Press any key for more." << "\n\n";
getch();

}
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STD_CPU_SIGNATURE Module (cpuname.cpp file)

#include "DEFINES.H"
#include <iostream.h>
#include <iomanip.h>
#include <stdlib.h>
#include <conio.h>

//cpu_signature identifies the specific CPU by providing information regarding
//the type, instruction family, model, stepping revision, and the feature flags.
//The feature flags indicate the presence of specific features.

// This function displays screen 2 and screen 3
void cpuid :: std_cpu_signature (void)
{
  int signature = 0; //CPU signature variable
  int stepping_id = 0; //CPU stepping id variable
  int model = 0; //CPU model variable
  int inst_family = 0; //CPU instruction fammily variable
  unsigned int reg_ax = 0 ; //AX register
  unsigned long reg_eax,reg_edx, test_reg;  //EAX, EDX, and test register variables
  unsigned long print_eax,print_ebx,print_ecx,print_edx;   //Display variable
  int maxbit = 18; //Control loop variable
  int bits ;

  asm {
 mov EAX,1 //EAX = 1 or function 1
 db 0x0F, 0xA2 //CPUID opcode

  }
  //Display the value of the registers
  print_eax = _EAX;
  print_ebx = _EBX;
  print_ecx = _ECX;
  print_edx = _EDX;

  reg_edx = _EDX; //Store the standard feature flags
  reg_ax = _AX;        
  asm mov BX, reg_ax
  asm  and BL,0x0F //Mask the right-most 4 bits
  stepping_id = _BL; //to get the CPU stepping id

  asm  mov BX, reg_ax
  asm  and BL,0xF0 //Mask the left-most 4 bits
  asm  ror BL,4 //to get the CPU model
  model = _BL;

  asm mov BX, reg_ax //Get the CPU instruction family
  asm and BH, 0x0F
  inst_family = _BH;
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  asm and EAX,0xFFFFF000 //Get the bits[31-12] 
  asm ror EAX,12
  reg_eax = _EAX;

  asm mov BX, reg_ax //Get the CPU signature 
  asm and BX,0x0FF0
  signature = _BX;

  clrscr();
  cout.setf(ios::uppercase);
  cout << "Function 1 (EAX = 1)" << endl;
  cout << "====================";
  cout << "\n\n";
  cout << "EAX == "<< setw(8) << hex << print_eax;
  cout << "  EBX == "<< setw(8) << hex << print_ebx;
  cout << "  ECX == "<< setw(8) << hex << print_ecx;
  cout << "  EDX == "<< setw(8) << hex << print_edx;
  cout.unsetf(ios::uppercase);
  cout << "\n\n";
  cout << "     EAX[3:0]   == " << setw(1) << hex << stepping_id << endl;
  cout << "     EAX[7:4]   == " << setw(1) << hex << model << endl;
  cout << "     EAX[11:8]  == " << setw(1) << hex << inst_family << endl;
  cout << "     EAX[31:12] == " << setw(5) << hex << reg_eax << endl;

  cout << "\n\n";
  cout << "     Processor Signature : ";

  if (signature == 0x0500)
 cout << "AMD-K5 (Model 0) " << endl;

  else if (signature == 0x0510)
 cout << "AMD-K5 (Model 1) " << endl;

  else if (signature == 0x0520)
 cout << "AMD-K5 (Model 2) " << endl;

  else if (signature == 0x0530)
 cout << "AMD-K5 (Model 3) " << endl;

  else if (signature == 0x0560)
 cout << " AMD-K6 (Model 6)" << endl;

  else if (signature == 0x0570)
 cout << " AMD-K6 (Model 7)" << endl;

  else if (signature == 0x0580)
 cout << " AMD-K6-2 (Model 8)" << endl;

  else if (signature == 0x0590)
 cout << " AMD-K6-3 (Model 9)" << endl;

  else if (signature == 0x0400)
 cout << "Am486 and Am5X86 " << endl;

  cout << "\n\n             Press any key for more."<<"\n\n";
  getch();

  clrscr();
  cout << "\n";
  cout << "     Standard Feature Flags : " << "\n\n";
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  cout << "          EDX == ";
  cout.setf(ios::uppercase);
  cout << setw(8) << hex << reg_edx << "\n\n";
  cout.unsetf(ios::uppercase);

  //Get the standard feature flags
  for ( bits = 0; bits < maxbit; bits++){

 switch (bits) {
case 0 : test_reg = reg_edx;

if((test_reg & 0x00000001)== 0x00000001){ //Test bit 0
  cout.width(13);
  cout.setf(ios::left);
  cout << "EDX[0]  = 1b ";
  cout.unsetf(ios::left);
  cout << " (bit 0==1 indicates FPU present)" << endl;
}
else {
  cout.width(13);
  cout.setf(ios::left);
  cout << "EDX[0]  = 0b ";
  cout.unsetf(ios::left);
  cout << " (bit 0==1 indicates FPU present)" << endl;
}
test_reg = reg_edx;
break;

case 1 : if ((test_reg & 0x00000002 )==0x00000002){ //Test bit 1
  cout.width(13);
  cout.setf(ios::left);
  cout << "EDX[1]  = 1b ";
  cout.unsetf(ios::left);
  cout << " (bit 1==1 indicates Virtual Mode Extensions)"

 << endl;
}
else {
  cout.width(13);
  cout.setf(ios::left);
  cout << "EDX[1]  = 0b ";
  cout.unsetf(ios::left);
  cout << " (bit 1==1 indicates Virtual Mode Extensions)"

 << endl;
}
test_reg = reg_edx;
break;

case 2 : if ((test_reg & 0x00000004 )==0x00000004){ //Test bit 2
  cout.width(13);
  cout.setf(ios::left);
  cout << "EDX[2]  = 1b ";
  cout.unsetf(ios::left);
  cout << " (bit 2==1 indicates Debugging Extensions)"  

 << endl;
}
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else {
  cout.width(13);
  cout.setf(ios::left);
  cout << "EDX[2]  = 0b ";
  cout.unsetf(ios::left);
  cout << " (bit 2==1 indicates Debugging Extensions )" 

 << endl;
}
test_reg = reg_edx;
break;

case 3 : if ((test_reg & 0x00000008 )==0x00000008){ //Test bit 3
  cout.width(13);
  cout.setf(ios::left);
  cout << "EDX[3]  = 1b ";
  cout.unsetf(ios::left);
  cout << " (bit 3==1 indicates Page Size Extensions)" 

 << endl;
}
else {
  cout.width(13);
  cout.setf(ios::left);
  cout << "EDX[3]  = 0b ";
  cout.unsetf(ios::left);
  cout << " (bit 3==1 indicates Page Size Extensions)" 

 << endl;
}
test_reg = reg_edx;
break;

case 4 : if ((test_reg & 0x00000010 )==0x00000010){ //Test bit 4
  cout.width(13);
  cout.setf(ios::left);
  cout << "EDX[4]  = 1b ";
  cout.unsetf(ios::left);
  cout << " (bit 4==1 indicates Time Stamp Counter)" 

 << endl;
}
else {
  cout.width(13);
  cout.setf(ios::left);
  cout << "EDX[4]  = 0b ";
  cout.unsetf(ios::left);
  cout << " (bit 4==1 indicates Time Stamp Counter )"

 << endl;
}
test_reg = reg_edx;
break;

case 5 : if ((test_reg & 0x00000020 )==0x00000020){ //Test bit 5
  cout.width(13);
  cout.setf(ios::left);
  cout << "EDX[5]  = 1b ";
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  cout.unsetf(ios::left);
   cout << " (bit 5==1 indicates K86 Model Specific Registers)"

<< endl;
}
else {
  cout.width(13);
  cout.setf(ios::left);
  cout << "EDX[5]  = 0b ";
  cout.unsetf(ios::left);
    cout << " (bit 5==1 indicates K86 Model Specific Registers)"

<< endl;
}
test_reg = reg_edx;
break;

case 6 : if ((test_reg & 0x00000040 )==0x00000000){ //Test bit 6
  cout.width(12);
  cout.setf(ios::left);
  cout << "EDX[6]  = 0b";
  cout.unsetf(ios::left);
  cout << "  Reserved" << endl;
}
test_reg = reg_edx;
break;

case 7 : if ((test_reg & 0x00000080 )==0x00000080){ //Test bit 7
  cout.width(13);
  cout.setf(ios::left);
  cout << "EDX[7]  = 1b ";
  cout.unsetf(ios::left);
  cout << " (bit 7==1 indicates Support of Machine";
  cout << " Check Exception)" << endl;
}
else {
  cout.width(13);
  cout.setf(ios::left);
  cout << "EDX[7]  = 0b ";
  cout.unsetf(ios::left);
  cout << " (bit 7==1 indicates Support of Machine";
  cout << " Check Exception)" << endl;
}
test_reg = reg_edx;
break;

case 8 : if ((test_reg & 0x00000100 )==0x00000100){ //Test bit 8
  cout.width(13);
  cout.setf(ios::left);
  cout << "EDX[8]  = 1b ";
  cout.unsetf(ios::left);
  cout << " (bit 8==1 indicates Support of CMPXCHG8B";
  cout << " Extensions)" << endl;
}
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else {
  cout.width(13);
  cout.setf(ios::left);
  cout << "EDX[8]  = 0b ";
  cout.unsetf(ios::left);
  cout << " (bit 8==1 indicates Support of CMPXCHG8B";
  cout << " Extensions)" << endl;
}
test_reg = reg_edx;
break;

case 9 : if ((test_reg & 0x00000200 )==0x00000200){ //Test bit 9
if (signature == 0x0500){
  cout.width(13);
  cout.setf(ios::left);
  cout << "EDX[9]  = 1b ";
  cout.unsetf(ios::left);
  cout << " (bit 9==1 indicates Support of Global";
  cout << " Paging Extension)"<< endl;
}
else {
  cout.width(13);
  cout.setf(ios::left);
  cout << "EDX[9]  = 1b ";
  cout.unsetf(ios::left);
  cout << " (bit 9==1 indicates Support of APIC)" 

    << endl;
}

}
else {
  if (signature == 0x0500){

 cout.width(13);
 cout.setf(ios::left);
 cout << "EDX[9]  = 0b ";
 cout.unsetf(ios::left);
 cout << " (bit 9==1 indicates Support of Global";
 cout << " Paging Extensions)"<< endl;
}
else {
  cout.width(13);
  cout.setf(ios::left);
  cout << "EDX[9]  = 0b ";
  cout.unsetf(ios::left);
  cout << " (bit 9==1 indicates Support of APIC)" 

 << endl;
}

}
test_reg = reg_edx;
break;

case 10 : if ((test_reg & 0x00000C00 )==0x00000000){//Test bits 10:11
  cout.width(12);
  cout.setf(ios::left);
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  cout << "EDX[10:11] = ";
  cout.unsetf(ios::left);
  cout << " Reserved"<< endl;
}
test_reg = reg_edx;
break;

case 11 : if ((test_reg & 0x00001000 )==0x00001000){ //Test bit 12
  cout.width(12);
  cout.setf(ios::left);
  cout << "EDX[12] = 1b";
  cout.unsetf(ios::left);
    cout << " (bit 12==1 indicates Memory Type Range Registers)"

 << endl;
}
else {
  cout.width(12);
  cout.setf(ios::left);
  cout << "EDX[12] = 0b ";
  cout.unsetf(ios::left);
    cout << " (bit 12==1 indicates Memory Type Range Registers)"

 << endl;
}
test_reg = reg_edx;
break;

case 12 : if ((test_reg & 0x00002000 )==0x00002000){ //Test bit 13
  cout.width(12);
  cout.setf(ios::left);
  cout << "EDX[13] = 1b ";
  cout.unsetf(ios::left);
  cout << " (bit 13==1 indicates Global Paging Extension)"

 << endl;
 }
 else {

 if (signature == 0x0500){
 cout.width(12);
 cout.setf(ios::left);
 cout << "EDX[13] = 0b ";
 cout.unsetf(ios::left);
 cout << " Reserved" << endl;
 }
 else {

cout.width(12);
cout.setf(ios::left);
cout << "EDX[13] = 0b ";
cout.unsetf(ios::left);
cout << " (bit 13==1 indicates Global Paging Extension)"

  << endl;
 }

}
test_reg = reg_edx;
break;
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case 13 : if ((test_reg & 0x00004000 )==0x00000000){ //Test bit 14
 cout.width(12);
 cout.setf(ios::left);
 cout << "EDX[14] = 0b ";
 cout.unsetf(ios::left);
 cout << " Reserved" << endl;

 }
test_reg = reg_edx;
break;

case 14 : if ((test_reg & 0x00008000 )==0x00008000){ //Test bit 15
  cout.width(12);
  cout.setf(ios::left);
  cout << "EDX[15] = 1b ";
  cout.unsetf(ios::left);
     cout << " (bit 15==1 indicates Conditional Move Instruction)"

<< endl;
}
else {
  cout.width(12);
  cout.setf(ios::left);
  cout << "EDX[15] = 0b ";
  cout.unsetf(ios::left);
      cout << " (bit 15==1 indicates Conditional Move Instruction)"

<< endl;
}
test_reg = reg_edx;
break;

case 15 : if ((test_reg & 0x007F0000 )==0x00000000){//Test bits 16:22
  cout.width(12);
  cout.setf(ios::left);
  cout << "EDX[16:22] = ";
  cout.unsetf(ios::left);
  cout << " Reserved" << endl;
}
test_reg = reg_edx;
break;

case 16 : if ((test_reg & 0x00800000 )==0x00800000){ //Test bit 23
  cout.width(12);
  cout.setf(ios::left);
  cout << "EDX[23] = 1b ";
  cout.unsetf(ios::left);
  cout << " (bit 23==1 indicates Support of MMX(tm)"

 << " Technology)" << endl;
}
else {
  cout.width(12);
  cout.setf(ios::left);
  cout << "EDX[23] = 0b ";
  cout.unsetf(ios::left);
  cout << " (bit 23==1 indicates Support of MMX(tm)"

 << " Technology)" << endl;
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}
test_reg = reg_edx;
break;

case 17: if ((test_reg & 0xFF000000) == 0x00000000){ //Test bits 24:31
  cout.width(12);
  cout.setf(ios::left);
  cout << "EDX[24:31] = ";
  cout.unsetf(ios::left);
  cout << " Reserved" << endl;
}

 }
  }
  cout << "\n                   Press any key for more. " << endl;
  getch();
}
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EXT_VENDOR_ID_STR Module (extidstr.cpp file)

#include "DEFINES.H"
#include <iomanip.h>
#include <iostream.h>
#include <conio.h>
#include <stdlib.h>
#include <string.h>

//ext_vendor_id_str() finds the largest extented function value
//recognized by AMD processors. 

//This function displays screen 4

void cpuid::ext_vendor_id_str()
{
  unsigned long reg_ebx, //Register variables

reg_ecx,
reg_edx,
largest_func; //Largest function variable

  asm {
  mov    eax,0x80000000 //EAX = 8000_0000h
  db     0x0F,0xA2 //CPUID opcode

  }
  largest_func = _EAX; //The largest function value
  reg_ebx = _EBX;
  reg_edx = _EDX;
  reg_ecx = _ECX;
  
clrscr();
  cout.setf(ios::uppercase);
  cout << "\nFunction 8000_0000h (EAX = 80000000)" << endl;
  cout << "====================================";
  cout << "\n\n";
  cout << "      EAX == " <<setw(8)<< hex << largest_func<< endl;;
  cout << "      EBX == " << setw(8) << hex << reg_ebx << endl;
  cout << "      ECX == " << setw(8) << hex << reg_ecx << endl;
  cout << "      EDX == " << setw(8) << hex << reg_edx << endl;
  cout << "\n\n";
  cout.unsetf(ios::uppercase);
  cout << "     Largest Extended Function Input Value : " << largest_func;
  if (largest_func == 0 ) {
    cout << "\n\n";
    cout << "     EBX, ECX, EDX : Undefined " << "\n\n";
    cout << "                    Press any key for more." << endl;
    cout <<"\n\n\n\n";
    getch();
  }
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  else {
    cout << "\n\n";
    cout << "     EBX, ECX, EDX : Reserved " << "\n\n";
    cout << "                    Press any key for more." << endl;
    cout <<"\n\n\n\n";
    getch();
  }
}
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EXT_CPU_SIGNATURE Module (extname.cpp file)

#include "DEFINES.H"
#include <iostream.h>
#include <iomanip.h>
#include <stdlib.h>
#include <conio.h>

//cpu_signature identifies the specific CPU by providing information
//regarding the type, instruction family, model, stepping revision and
//feature flags. The feature flags indicates the presence of specific features.

// This function displays screens 5 and 6
void cpuid :: ext_cpu_signature (void)
{
  int signature = 0; //Signature variable
  int stepping_id = 0; //Stepping id variable
  int model = 0; //Model variable 
  int inst_family = 0; //Instruction family variable
  unsigned int reg_ax = 0 ; //AX register variable
  unsigned long reg_eax,reg_edx,test_reg, //Register variables

print_eax,print_ebx,print_ecx,print_edx;  //Display variables
  int maxbit = 20; //Control loop variable
  int bits ; //Case statement variable

  asm {
 mov EAX,0x80000001 //EAX = 8000_0001h
 db 0x0F, 0xA2 //CPUID opcode

  }
  //Display the value of the registers
  print_eax = _EAX;
  print_ebx = _EBX;
  print_ecx = _ECX;
  print_edx = _EDX;

  reg_edx = _EDX; //Store the extended feature flags
  reg_ax = _AX; 
  asm mov BX, reg_ax
  asm  and BL,0x0F //Mask the right-most 4 bits
  stepping_id = _BL; //to get the CPU stepping id

  asm  mov BX, reg_ax
  asm  and BL,0xF0 //Mask the left-most 4 bits
  asm  ror BL,4 //to get the CPU model
  model = _BL;

  asm mov BX, reg_ax //Get the CPU instruction family
  asm and BH, 0x0F
  inst_family = _BH;
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  asm and EAX,0xFFFFF000 //Get bits[31-12]
  asm ror EAX,12
  reg_eax = _EAX;

  asm mov BX, reg_ax //Get the CPU signature
  asm and BX,0x0FF0
  signature = _BX;

  clrscr();
  cout.setf(ios::uppercase);
  cout << "Function 8000_0001h (EAX = 80000001)" << endl;
  cout << "=====================================";
  cout << "\n\n";
  cout << "EAX == "<< setw(8) << hex << print_eax<<"   EBX == " << setw(8)

 << hex << print_ebx << "   ECX == "<< setw (8) << hex << print_ecx
 << "   EDX == " << setw(8) << hex << print_edx << "\n\n";

  cout << "     EAX[3:0]   == " << setw(1) << hex << stepping_id << endl;
  cout << "     EAX[7:4]   == " << setw(1) << hex << model << endl;
  cout << "     EAX[11:8]  == " << setw(1) << hex << inst_family << endl;
  cout << "     EAX[31:12] == " << setw(5) << hex << reg_eax << endl;
  cout.unsetf(ios::uppercase);

  cout << "\n";
  cout << "     AMD Processor Signature : ";

  if (signature == 0x0660)
 cout << " AMD-K6 (Model 6)" << endl;

  else if (signature == 0x0670)
 cout << " AMD-K6 (Model 7)" << endl;

  else if (signature == 0x0680)
 cout << " AMD-K6-2 (Model 8)" << endl;

  else if (signature == 0x0690)
 cout << " AMD-K6-3 (Model 9)" << endl;

  else if (signature == 0x0510)
       cout << " AMD-K5 (Model 1) " << endl;
  else if(signature == 0x0520)
       cout << " AMD-K5 (Model 2) " << endl;
  else if(signature == 0x0530)
       cout << " AMD-K5 (Model 3) " << endl;
  else cout << " Undefined " << endl;

  cout << "\n";
  cout << "     Extended Feature Flags : " << "\n\n";
  cout << "          EDX == ";
  cout.setf(ios::uppercase);
  cout << setw(8) << hex << reg_edx << "\n\n";
  cout.unsetf(ios::uppercase);
  cout << "                   Press any key for more. " << endl;
  cout << "\n\n";
  getch();
  clrscr();
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  //Get the feature flags
  for ( bits = 0; bits <= maxbit; bits++){

 switch (bits) {
case 0 : test_reg = reg_edx;

 if((test_reg & 0x00000001)== 0x00000001){ //Test bit 0
  cout.width(13);
  cout.setf(ios::left);
  cout << "EDX[0]  = 1b ";
  cout.unsetf(ios::left);
  cout << " (bit 0==1 indicates FPU present)" << endl;
}
else {
  cout.width(13);
  cout.setf(ios::left);
  cout << "EDX[0]  = 0b ";
  cout.unsetf(ios::left);
  cout << " (bit 0==1 indicates FPU present)" << endl;
}
test_reg = reg_edx;
break;

case 1 : if ((test_reg & 0x00000002 )==0x00000002) //Test bit 1
  cout.width(13);
  cout.setf(ios::left);
  cout << "EDX[1]  = 1b ";
  cout.unsetf(ios::left);
  cout << " (bit 1==1 indicates Virtual Mode Extensions)"

 << endl;
}
else {
  cout.width(13);
  cout.setf(ios::left);
  cout << "EDX[1]  = 0b ";
  cout.unsetf(ios::left);
  cout << " (bit 1==1 indicates Virtual Mode Extensions)"

 << endl;
}
test_reg = reg_edx;
break;

case 2 : if ((test_reg & 0x00000004 )==0x00000004){ //Test bit 2
  cout.width(13);
  cout.setf(ios::left);
  cout << "EDX[2]  = 1b ";
  cout.unsetf(ios::left);
  cout << " (bit 2==1 indicates Debugging Extensions)"

 << endl;
}
else {
  cout.width(13);
  cout.setf(ios::left);
  cout << "EDX[2]  = 0b ";
  cout.unsetf(ios::left);
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  cout << " (bit 2==1 indicates Debugging Extensions )" << endl;
}
test_reg = reg_edx;
break;

case 3 : if ((test_reg & 0x00000008 )==0x00000008){ //Test bit 3
  cout.width(13);
  cout.setf(ios::left);
  cout << "EDX[3]  = 1b ";
  cout.unsetf(ios::left);
    cout << " (bit 3==1 indicates Page Size Extensions)" << endl;
}
else {
  cout.width(13);
  cout.setf(ios::left);
  cout << "EDX[3]  = 0b ";
  cout.unsetf(ios::left);
    cout << " (bit 3==1 indicates Page Size Extensions)" << endl;
}
test_reg = reg_edx;
break;

case 4 : if ((test_reg & 0x00000010 )==0x00000010){ //Test bit 4
  cout.width(13);
  cout.setf(ios::left);
  cout << "EDX[4]  = 1b ";
  cout.unsetf(ios::left);
    cout << " (bit 4==1 indicates Time Stamp Counter)" << endl;
}
else {
  cout.width(13);
  cout.setf(ios::left);
  cout << "EDX[4]  = 0b ";
  cout.unsetf(ios::left);
    cout << " (bit 4==1 indicates Time Stamp Counter )"<< endl;
}
test_reg = reg_edx;
break;

case 5 : if ((test_reg & 0x00000020 )==0x00000020){ //Test bit 5
  cout.width(13);
  cout.setf(ios::left);
  cout << "EDX[5]  = 1b ";
  cout.unsetf(ios::left);
    cout << " (bit 5==1 indicates K86 Model-Specific Registers)"

<< endl;
}
else {
  cout.width(13);
  cout.setf(ios::left);
  cout << "EDX[5]  = 0b ";
  cout.unsetf(ios::left);
    cout << " (bit 5==1 indicates K86 Model-Specific Registers)"

<< endl;
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}
test_reg = reg_edx;
break;

case 6 : if((test_reg & 0x00000040) == 0x00000000){ //Test bit 6
  cout.width(13);
  cout.setf(ios::left);
  cout << "EDX[6]  = 0b ";
  cout.unsetf(ios::left);
  cout << " Reserved" << endl;
}
test_reg = reg_edx;
break;

case 7 : if ((test_reg & 0x00000080 )==0x00000080){ //Test bit 7
  cout.width(13);
  cout.setf(ios::left);
  cout << "EDX[7]  = 1b ";
  cout.unsetf(ios::left);
  cout << " (bit 7==1 indicates Support of Machine";
  cout << " Check Exception)" << endl;
}
else {
  cout.width(13);
  cout.setf(ios::left);
  cout << "EDX[7]  = 0b ";
  cout.unsetf(ios::left);
  cout << " (bit 7==1 indicates Support of Machine";
  cout << " Check Exception)" << endl;
}
test_reg = reg_edx;
break;

case 8 : if ((test_reg & 0x00000100 )==0x00000100){ //Test bit 8
  cout.width(13);
  cout.setf(ios::left);
  cout << "EDX[8]  = 1b ";
  cout.unsetf(ios::left);
  cout << " (bit 8==1 indicates Support of CMPXCHG8B "

 << "instruction)" << endl;
}
else {
  cout.width(13);
  cout.setf(ios::left);
  cout << "EDX[8]  = 0b ";
  cout.unsetf(ios::left);
  cout << " (bit 8==1 indicates Support of CMPXCHG8B";
  cout << " instruction)" << endl;
}
test_reg = reg_edx;
break;

case 9 : if ((test_reg & 0x00000200 )==0x00000000){ //Test bit 9
  cout.width(13);
  cout.setf(ios::left);
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  cout << "EDX[9]  = 0b ";
  cout.unsetf(ios::left);
  cout << " Reserved" << endl;
}
test_reg = reg_edx;
break;

  case 10 : // Bit 10 used to be the SYSCALL/SYSRET bit but later this was
// found to be incorrect so bit 10 is actually reserved; 
// Model 6 shows bit 10 to be set but this is invalid.

cout.width(12);
cout.setf(ios::left);
cout << "EDX[10] = 0b ";
cout.unsetf(ios::left);
cout << " Reserved" << endl;
test_reg = reg_edx;
break;

  case 11 : if ((test_reg & 0x00000800 )==0x00000800){  //Test bit 11
  cout.width(12);
  cout.setf(ios::left);
  cout << "EDX[11] = 1b";
  cout.unsetf(ios::left);
    cout << " (bit 11==1 indicates Support for SYSCALL/SYSRET)"

 << endl;
}
else {
  cout.width(12);
  cout.setf(ios::left);
  cout << "EDX[11] = 0b ";
  cout.unsetf(ios::left);
    cout << " (bit 11==1 indicates Support for SYSCALL/SYSRET)"

 << endl;
}
test_reg = reg_edx;
break;

  case 12 : if ((test_reg & 0x00001000 )==0x00000000){ //Test bit 12
  cout.width(12);
  cout.setf(ios::left);
  cout << "EDX[12] = 0b ";
  cout.unsetf(ios::left);
  cout << " Reserved" << endl;
}
test_reg = reg_edx;
break;

  case 13 : if ((test_reg & 0x00002000 )==0x00002000){ //Test bit 13
  cout.width(12);
  cout.setf(ios::left);
  cout << "EDX[13] = 1b ";
  cout.unsetf(ios::left);
   cout << " (bit 13==1 indicates Support of Global Paging "

 << "Extensions)" << endl;
}
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else {
  cout.width(12);
  cout.setf(ios::left);
  cout << "EDX[13] = 0b ";
  cout.unsetf(ios::left);
  cout << " (bit 13==1 indicates Support of Global Paging "

 << "Extensions) "<< endl;
}
test_reg = reg_edx;
break;

case 14 : if ((test_reg & 0x00004000 )==0x00000000){  //Test bit 14
  cout.width(12);
  cout.setf(ios::left);
  cout << "EDX[14] = 0b";
  cout.unsetf(ios::left);
  cout << "  Reserved" << endl;
}
test_reg = reg_edx;
break;

case 15 : if ((test_reg & 0x00008000 )==0x00008000){ //Test bit 15
  cout.width(12);
  cout.setf(ios::left);
  cout << "EDX[15] = 1b ";
  cout.unsetf(ios::left);
  cout << " (bit 15==1 indicates Support of Integer "

 << "Conditional Move" << endl;
  cout << "              Instructions)" << endl;
}
else {
  cout.width(12);
  cout.setf(ios::left);
  cout << "EDX[15] = 0b ";
  cout.unsetf(ios::left);
  cout << " (bit 15==1 indicates Support of Integer"

 << " Conditional Move" << endl;
  cout << "              Instructions)" << endl;
}
test_reg = reg_edx;
break;

case 16 : if ((test_reg & 0x00010000) == 0x00010000){ //Test bit 16
out.setf(ios::left);
  cout << "EDX[16] = 1b ";
  cout.unsetf(ios::left);
   cout << " (bit 16==1 indicates Support of Floating-Point"

 << " Conditional Move" << endl;
  cout << "              Instructions) " << endl;
}
else {
  cout.width(12);
  cout.setf(ios::left);
  cout << "EDX[16] = 0b ";
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  cout.unsetf(ios::left);
  cout << " (bit 16==1 indicates Support of Floating-Point"

 << " Conditional Move" << endl;
  cout << "              Instructions) " << endl;
}
test_reg = reg_edx;
break;

case 17 : if ((test_reg & 0x007E0000) == 0x00000000) {     //Test bits 17:22
cout.width(12);
cout.setf(ios::left);
cout << "EDX[17:22] = ";
cout.unsetf(ios::left);
cout << " Reserved" << endl;

}
test_reg = reg_edx;
break;

case 18 : if ((test_reg & 0x00800000) == 0x00800000){  //Test bit 23
  cout.width(12);
  cout.setf(ios::left);
  cout << "EDX[23] = 1b ";
  cout.unsetf(ios::left);
  cout << " (bit 23==1 indicates Support of MMX(tm)"

 << " Technology) " << endl;
}
else {
  cout.width(12);
  cout.setf(ios::left);
  cout << "EDX[23] = 0b ";
  cout.unsetf(ios::left);
  cout << " (bit 23==1 indicates Support of MMX(tm)"

 << " Technology) " << endl;
}
test_reg = reg_edx;
break;

case 19 : if ((test_reg & 0x7F000000) == 0x00000000) {      //Test bits 24-30
cout.width(12);
cout.setf(ios::left);
cout << "EDX[24:30] = ";
cout.unsetf(ios::left);
cout << " Reserved" << endl;
}
test_reg = reg_edx;
break;

case 20 : if ((test_reg & 0x80000000 ) == 0x80000000){//Bit 31: 3DNow!
     //technology bit

cout.width(12);
cout.setf(ios::left);
cout << "EDX[31] = 1b ";
cout.unsetf(ios::left);
cout << " (bit 31==1 indicates 3DNow! Technology)" <<endl;

}
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else
{

  cout.width(12);
cout.setf(ios::left);
cout << "EDX[31] = 0b ";
cout.unsetf(ios::left);
cout << " (bit 31==1 indicates 3DNow! Technology)" << endl;

}
test_reg = reg_edx;
break;

 }
  }
  cout << "\n                   Press any key for more. " << endl;
  getch();
}
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EXT_CPU_NAME_STR Module (extstr.cpp file)

#include "defines.h"
#include <iostream.h>
#include <iomanip.h>
#include <conio.h>

//ext_cpu_name_str() displays the processor name string (up to 48 characters).
//The processor name string is the name of the AMD processor.

//This function displays screen 7
void cpuid :: ext_cpu_name_str(void)
{
 unsigned long reg_eax, reg_ebx, reg_ecx, reg_edx;    //Register variables
 char idstr[48]; //Processor name string variable
 int func; //Case statement variable
 int maxfunc = 2; //Control loop variable

 clrscr();
 cout << "Function 8000_0002, 8000_0003, 8000_0004 (EAX = 80000002/3/4)" << endl;
 cout << "=============================================================";
 cout << "\n\n";
 for (func = 0; func <= maxfunc; func++){

switch (func){

  case 0 :  cout << "          Input: EAX = 80000002 " << endl;
cout << "              EAX = ";
cout.setf(ios::uppercase);

asm mov eax, 0x80000002 //EAX=80000002
asm db 0x0F, 0xA2 //CPUID opcode
reg_eax = _EAX; //Store the processor name string
reg_ebx = _EBX;
reg_edx = _EDX;
reg_ecx = _ECX;
cout << setw(8) << hex << reg_eax << endl;
cout << "              EBX = " << setw(8) << hex

  << reg_ebx << endl; 
cout << "              ECX = "
     << setw(8) << hex << reg_ecx << endl;             
cout << "              EDX = " << setw(8) << hex

  << reg_edx << endl;

 _EAX = reg_eax;
 _EBX = reg_ebx;
 _ECX = reg_ecx;
 _EDX = reg_edx;

//Get the first 12 characters of the processor name string
idstr[0] = _AL;
idstr[1] = _AH;
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asm  ror eax,0x10  
idstr[2] = _AL;
idstr[3] = _AH;
idstr[4] = _BL;
idstr[5] = _BH;
asm ror ebx,0x10
idstr[6] = _BL;
idstr[7] = _BH;
idstr[8] = _CL;
idstr[9] = _CH;
asm ror  ecx,0x10
idstr[10] = _CL;
idstr[11] = _CH;
idstr[12] = _DL;
idstr[13] = _DH;
asm ror edx, 0x10;
idstr[14] = _DL;
idstr[15] = _DH;
//idstr[16] = ’\0’;
break;

  case 1 :  cout << "          Input: EAX = 80000003 " << endl;
cout << "              EAX = ";

asm mov eax, 0x80000003 //EAX = 8000_0003
asm db 0x0F, 0xA2 //CPUID opcode
reg_eax = _EAX;
reg_ebx = _EBX;
reg_edx = _EDX;
reg_ecx = _ECX;
cout << setw(8) << hex << reg_eax << endl

  << "              EBX = " << setw(8) << hex
  << reg_ebx << endl << "              ECX = "
  << setw(8) << hex << reg_ecx << endl
  << "              EDX = " << setw(8) << hex
  << reg_edx << endl;

 _EAX = reg_eax;
 _EBX = reg_ebx;
 _ECX = reg_ecx;
 _EDX = reg_edx;
//Get the second 12 characters of the processor name string
idstr[16] = _AL;
idstr[17] = _AH;
asm  ror eax,0x10
idstr[18] = _AL;
idstr[19] = _AH;
idstr[20] = _BL;
idstr[21] = _BH;
asm ror ebx,0x10
idstr[22] = _BL;
idstr[23] = _BH;
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idstr[24] = _CL;
idstr[25] = _CH;
asm ror  ecx,0x10
idstr[26] = _CL;
idstr[27] = _CH;
idstr[28] = _DL;
idstr[29] = _DH;
asm ror edx, 0x10;
idstr[30] = _DL;
idstr[31] = _DH;
break;

  case 2 :  cout << "          Input: EAX = 80000004 " << endl;
cout << "              EAX = ";

asm mov eax, 0x80000004 //EAX = 8000_00004
asm db 0x0F, 0xA2 //CPUID opcode
reg_eax = _EAX;
reg_ebx = _EBX;
reg_edx = _EDX;
reg_ecx = _ECX;
cout << setw(8) << hex << reg_eax << endl

  << "              EBX = " << setw(8) << hex
  << reg_ebx << endl << "              ECX = "
  << setw(8) << hex << reg_ecx << endl
  << "              EDX = " << setw(8) << hex
  << reg_edx << endl;

 cout.unsetf(ios::uppercase);

 _EAX = reg_eax;
 _EBX = reg_ebx;
 _ECX = reg_ecx;
 _EDX = reg_edx;
//Get the less of the processor name string
idstr[32] = _AL;
idstr[33] = _AH;
asm  ror eax,0x10
idstr[34] = _AL;
idstr[35] = _AH;
idstr[36] = _BL;
idstr[37] = _BH;
asm ror ebx,0x10
idstr[38] = _BL;
idstr[39] = _BH;
idstr[40] = _CL;
idstr[41] = _CH;
asm ror  ecx,0x10
idstr[42] = _CL;
idstr[43] = _CH;
idstr[44] = _DL;
idstr[45] = _DH;
asm ror edx, 0x10;
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idstr[46] = _DL;
idstr[47] = _DH;
idstr[48] = ’\0’;
break;

}
 } 
 cout << "\n   Processor Name String : " << idstr;
 cout << "\n\n          Press any key for more."<<"\n\n";
 getch();

}
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EXT_CPU_CACHE_INFO Module (extcache.cpp file)

#include "defines.h"
#include <iostream.h>
#include <iomanip.h>
#include <conio.h>

//cpu_cache_info() provides information about the instruction TLB,
//data TLB, L1 instruction cache, and L1 data cache.

//This function displays screens 8 and 9
void cpuid::ext_cpu_cache_info(void)
{
  unsigned long reg_eax, reg_ebx, reg_ecx, reg_edx, test_reg; //Register variable
  unsigned long  bits7_0, bits15_8, bits23_16, bits31_24;     //TLB, data cache

     //and L1 instruction cache
     //information variable

  clrscr();
  cout << "Function 8000_0005 (EAX = 80000005)" << endl;
  cout << "==================================== " << "\n\n";
  cout << " Processor Cache Information : " << "\n\n";

  asm mov eax,0x80000005  //EAX = 8000_0005h 
  asm db 0x0F, 0xA2      //CPUID opcode
  reg_eax = _EAX;        //Store the EAX register
  reg_ebx = _EBX;        //Store data and instruction TLB
  reg_edx = _EDX;        //Store the L1 data cache
  reg_ecx = _ECX;        //Store the L1 instruction cache

  cout.setf(ios::uppercase);
  cout << " EAX == " << setw(8) << hex << reg_eax << "  EBX == "

 << setw(8) << hex << reg_ebx << "  ECX == " << setw(8)
 << hex << reg_ecx << "  EDX == " << setw(8) << hex
 << reg_edx << "\n\n";

  
  test_reg = reg_ebx; //Data and instruction TLB
  bits7_0 = (test_reg & 0x000000ff); //Instruction TLB entries
  test_reg = reg_ebx;
  bits15_8 = (test_reg & 0x0000ff00); //Associativity of instruction TLB
  bits15_8 >>= 8;
  test_reg = reg_ebx;
  bits23_16 = (test_reg & 0x00ff0000); //Data TLB entries
  bits23_16 >>= 16;
  test_reg = reg_ebx;
  bits31_24 = (test_reg & 0xff000000); //Associativity of data TLB
  bits31_24 >>= 24;

  cout<<"\n\n";
  cout<<"       ------------------------------------------------------------ "

<<endl;
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  cout<<"       |        |         Data TLB        |  Instruction TLB       |"
<< endl;

  cout<<"       ------------------------------------------------------------ "
<< endl;             

  cout<<"       |        |Associativity| #Entries  |Associativity| #Entries |"
<< endl;

  cout<<"       ------------------------------------------------------------ "
<< endl;

  cout<<"       |        |Bits 31-24   |Bits 23-16 | Bits 15-8   | Bits 7-0 |"
<< endl;

  cout<<"       ------------------------------------------------------------"
<< endl;

  cout<<"       |  EBX   |     " << setw(2) << hex << bits31_24
<<"      |    " << setw(2) << hex << bits23_16 <<"     |      " 
<< setw(2) << dec
<< bits15_8 << "     |     " << setw(2) << hex << bits7_0 << "   |" 
<< endl;

  cout<<"       ------------------------------------------------------------"
<< endl;

  cout<<"       Note: " << endl;
  cout<<"            Full associativity is indicated by a value of 0FFh."

<<"\n\n";
  cout<< "                       Press any key for more." <<"\n\n\n";
  getch();

  test_reg = reg_ecx;
  bits7_0 = (test_reg & 0x000000ff);  //Line size of L1 data cache
  test_reg = reg_ecx;
  bits15_8 = (test_reg & 0x0000ff00); //Lines per tag of L1 data cache
  bits15_8 >>= 8;
  test_reg = reg_ecx;
  bits23_16 = (test_reg & 0x00ff0000); //Associativity
  bits23_16 >>= 16;
  test_reg = reg_ecx;
  bits31_24 = (test_reg & 0xff000000); //Size 
  bits31_24 >>= 24;

  clrscr();
  cout<< "\n\n\n";
  cout<<"       ------------------------------------------------------------ "

<<endl;
  cout<<"       |        |                L1    Data   Cache                |"

<< endl;
  cout<<"       ------------------------------------------------------------ "

<< endl;
  cout<<"       |        |    Size     |Associa -  | Lines  per  |Line Size |"

<< endl;
  cout<<"       |        |  (Kbytes)   |tivity     |      Tag    |  (bytes) |"

<< endl;
  cout<<"       ------------------------------------------------------------ "

<< endl;
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  cout<<"       |        |Bits 31-24   |Bits 23-16 | Bits 15-8   | Bits 7-0 |"
<< endl;

  cout<<"       ------------------------------------------------------------"
<< endl;

  cout<<"       |  ECX   |     " << setw(2) << hex << bits31_24
<<"      |    " << setw(2) << hex << bits23_16 <<"     |      " 
<< setw(2) << dec
<< bits15_8 << "     |     " << setw(2) << hex << bits7_0 << "   |" 
<< endl;

  cout<<"       ------------------------------------------------------------"
<< endl;

  cout<<"       Note: " << endl;
  cout<<"            Full associativity is indicated by a value of 0FFh."

<<"\n\n";
  cout<< "                       Press any key for more." << endl;
  getch();

  test_reg = reg_edx;
  bits7_0 = (test_reg & 0x000000ff); //Line size of L1 instruction cache
  test_reg = reg_edx;
  bits15_8 = (test_reg & 0x0000ff00); //Lines per tag of L1 instruction cache
  bits15_8 >>= 8;
  test_reg = reg_edx;
  bits23_16 = (test_reg & 0x00ff0000); //Associativity 
  bits23_16 >>= 16;
  test_reg = reg_edx;
  bits31_24 = (test_reg & 0xff000000); //Size  
  bits31_24 >>= 24;

  clrscr();
  cout<< "\n\n";
  cout<<"       ------------------------------------------------------------ "

<<endl;
  cout<<"       |        |            L1 Instruction Cache                  |"

<< endl;
  cout<<"       ------------------------------------------------------------ "

<< endl;
  cout<<"       |        |    Size     |Associa -  | Lines  per  |Line Size |"

<< endl;
  cout<<"       |        |  (Kbytes)   |tivity     |      Tag    |  (bytes) |"

<< endl;
  cout<<"       ------------------------------------------------------------ "

<< endl;
  cout<<"       |        |Bits 31-24   |Bits 23-16 | Bits 15-8   | Bits 7-0 |"

<< endl;
  cout<<"       ------------------------------------------------------------"

<< endl;
  cout<<"       |  EDX   |     " << setw(2) << hex << bits31_24

<<"      |    " << setw(2)<< hex << bits23_16 <<"     |      " 
<< setw(2) << dec
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<< bits15_8 << "     |     " << setw(2) << hex << bits7_0 << "   |" 
<< endl;

  cout<<"       ------------------------------------------------------------"
<< endl;

  cout<<"       Note: " << endl;
  cout<<"            Full associativity is indicated by a value of 0FFh."

<<endl;
  cout<<"\n\n";
  cout.unsetf(ios::uppercase);
}
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