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[Abstract] This paper puts forward a Verification Purpose Operating System(VPOS) based on the verification for Memory Management
Unit(MMU), which is capable of static memory management, static case scheduling and pseudo interrupt handling. Designed for hardware
verification only, VPOS provides an executable and controllable platform for MMU test-program development. Verification practice shows that
VPOS based simulation can cover 94% of the MMU bugs very early in the project, which releases the debugging pressure on later FPGA verification
by porting General Purpose Operating System(GPOS). Therefore, it guarantees the one time success of transplanting general operating system.
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/I ==== File: VPOS_CCB.s

/| ==== EA=0x3000 Case Managment Data =====

section VPOS_CCB

_case_CCB_start:

/I Case 1

/I CCB_length ==============

long /*line 1: CCB_length*/ 0d60

/I Memory Allocation Address ===

long /*line 2: CaseDataFlaStart Addr*/ 0xfff40000

long /*line 3: CaseData MemStart Addr*/  0x00080000

long /*line 4: CaseText FlaStart Addr*/ 0xfff20000
long /*line 5: CaseText MemStart Addr*/  0x00020000

/I Scenario Fabrication ========

long /*line 6: Machine State*/ (MSR_DR | MSR_PR)

.long /*line 7: Case Entry Point*/ 0x00020000

/I MMU Register Configure =====

.long /*line 8: MMU register0 */ ---

long /*line 9: MMU registerl */ ---

long /*line 10:Num*/  0x00000001

/I PTE 0x40000 => 0x80000 ====

/I PTE Supervisor Only ========

long /*line 11: EA*/  0x00040000

.long /*line 12: PA */  0x00080000

long /*line 14: Prot */ PTE_Supervisor_Only

/I Additional Pointer ==========

.long /*line 15: Null */ CCB_Null
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/I ====File: VPOS_PIH.s
/I ==== EA=0x0300 Pseudo Interrupt Handler =====
.section VPOS_pih
/I line 1-2:Check the interrupted PC register
I Expected value of the interrupted PC
1 should be put into R13 in main program
R3 <- (Register containing interrupted PC)
CHECKREG R3,R13
/I line 3-4:Check the offending EA register
R4 <- (Register containing offending EA)
CHECKREG R4,R14
/I'line 5: Add counter
Counter <- Counter +1

/l'line 6: Set new return address in PC. The return
/I address should be put into R23 in main program
PC <- R23
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/I ==== File: VPOS_case.s

/I ==== EA=0x00020000 Case Code ====

text

/I line 1-2: Prepare expected value for PIH

1 Load the expected value of the interrupted PC

1 and the offending EA to R13,R14 respectively

R13 <- IMM(INT_PC)

R14 <- IMM(OFF_EA)

[I'line 3: Prepare return address for PIH

1l Load the return address to R23
R23<- IMM(RETURN_PC)
INT_PC:

/I'line 4: This instruction will invoke the interrupt

R8 <- MEM(OFF_EA)

/I'line 5: Trap

PC <- IMM(Error_Handling_Entry_Address)

RETURN_PC:

/'line 6-7: Return from PIH, check counter and

1 system call

CHECKREG Counter

System Call

/I ==== EA=0x00040000 Case Data =====

.data

OFF_EA: .long 0x00fedcba,0x98000000
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