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!!!!class!State(!object!):!
!!
!!!!!!def!__init__(!self,!memory,!reset_addr=0x400!):!
!!!!!!!!self.pc!!=!reset_addr!
!!!!!!!!self.rf!!=!ArmRegisterFile(!self,!num_regs=16!)!
!!!!!!!!self.mem!=!memory!
!!
!!!!!!!!self.rf[!15!]!=!reset_addr!
!!
!!!!!!!!#!current!program!status!register!(CPSR)!
!!!!!!!!self.N!!!!=!0b0!!!!!!#!Negative!condition!
!!!!!!!!self.Z!!!!=!0b0!!!!!!#!Zero!condition!
!!!!!!!!self.C!!!!=!0b0!!!!!!#!Carry!condition!
!!!!!!!!self.V!!!!=!0b0!!!!!!#!Overflow!condition!
!!
!!!!!!def!fetch_pc(!self!):!
!!!!!!!!return!self.pc'
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encodings!=![!
!
!!['nop',!!!'00000000000000000000000000000000'],!
!!['mul',!!!'xxxx0000000xxxxxxxxxxxxx1001xxxx'],!
!!['umull',!'xxxx0000100xxxxxxxxxxxxx1001xxxx'],!
!!['adc',!!!'xxxx00x0101xxxxxxxxxxxxxxxxxxxxx'],!
!
!!['and',!!!'xxxx00x0000xxxxxxxxxxxxxxxxxxxxx'],!
!!['b',!!!!!'xxxx1010xxxxxxxxxxxxxxxxxxxxxxxx'],!
!!['bl',!!!!'xxxx1011xxxxxxxxxxxxxxxxxxxxxxxx'],!
!!['bic',!!!'xxxx00x1110xxxxxxxxxxxxxxxxxxxxx'],!
!!['bkpt',!!'111000010010xxxxxxxxxxxx0111xxxx'],!
!
!!#!...!
!
!!['teq',!!!'xxxx00x10011xxxxxxxxxxxxxxxxxxxx'],!
!!['tst',!!!'xxxx00x10001xxxxxxxxxxxxxxxxxxxx'],!
!
]'
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def!execute_add(!s,!inst!):!
!!
!!if!condition_passed(!s,!inst.cond()!):!
!!!!a,!!!=!s.rf[!inst.rn()!]!
!!!!b,!_!=!shifter_operand(!s,!inst!)!
!!!!result!=!a!+!b!
!!!!s.rf[!inst.rd()!]!=!trim_32(result)!
!!
!!!!if!inst.S():!
!!!!!!#!...!
!!!!!!s.N!=!(result!>>!31)&1!
!!!!!!s.Z!=!trim_32(result)!==!0!
!!!!!!s.C!=!carry_from(result)!
!!!!!!s.V!=!overflow_from(a,!b,!result)!
!!
!!!!if!inst.rd()!==!15:!
!!!!!!return!
!!s.rf[PC]!=!s.fetch_pc()!+!4'
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def!execute_add(!s,!inst!):!
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!!if!condition_passed(!s,!inst.cond()!):!
!!!!a,!!!=!s.rf[!inst.rn()!]!
!!!!b,!_!=!shifter_operand(!s,!inst!)!
!!!!result!=!a!+!b!
!!!!s.rf[!inst.rd()!]!=!trim_32(result)!
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!!!!if!inst.S():!
!!!!!!#!...!
!!!!!!s.N!=!(result!>>!31)&1!
!!!!!!s.Z!=!trim_32(result)!==!0!
!!!!!!s.C!=!carry_from(result)!
!!!!!!s.V!=!overflow_from(a,!b,!result)!
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!!!!if!inst.rd()!==!15:!
!!!!!!return!
!!s.rf[PC]!=!s.fetch_pc()!+!4'
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def!execute_add(!s,!inst!):!
!!
!!if!condition_passed(!s,!inst.cond()!):!
!!!!a,!!!=!s.rf[!inst.rn()!]!
!!!!b,!_!=!shifter_operand(!s,!inst!)!
!!!!result!=!a!+!b!
!!!!s.rf[!inst.rd()!]!=!trim_32(result)!
!!
!!!!if!inst.S():!
!!!!!!#!...!
!!!!!!s.N!=!(result!>>!31)&1!
!!!!!!s.Z!=!trim_32(result)!==!0!
!!!!!!s.C!=!carry_from(result)!
!!!!!!s.V!=!overflow_from(a,!b,!result)!
!!
!!!!if!inst.rd()!==!15:!
!!!!!!return!
!!s.rf[PC]!=!s.fetch_pc()!+!4'

if!ConditionPassed(cond)!then!
!
!!Rd!=!Rn!+!shifter_operand!
!
!!if!S!==!1!and!Rd!==!R15!then!
!!!!if!CurrentModeHasSPSR()!then!!
!!!!!!CPSR!=!SPSR!
!!!!else!UNPREDICTABLE!
!
!!else!if!S!==!1!then!
!!!!N!Flag!=!Rd[31]!
!!!!Z!Flag!=!if!Rd!==!0!then!1!else!0!
!!!!C!Flag!=!CarryFrom(Rn!+!shifter_operand)!
!!!!V!Flag!=!OverflowFrom(Rn!+!shifter_operand)(
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!!
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!!!!if!inst.rd()!==!15:!
!!!!!!return!
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if!ConditionPassed(cond)!then!
!
!!Rd!=!Rn!+!shifter_operand!
!
!!if!S!==!1!and!Rd!==!R15!then!
!!!!if!CurrentModeHasSPSR()!then!!
!!!!!!CPSR!=!SPSR!
!!!!else!UNPREDICTABLE!
!
!!else!if!S!==!1!then!
!!!!N!Flag!=!Rd[31]!
!!!!Z!Flag!=!if!Rd!==!0!then!1!else!0!
!!!!C!Flag!=!CarryFrom(Rn!+!shifter_operand)!
!!!!V!Flag!=!OverflowFrom(Rn!+!shifter_operand)(
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!
def!instruction_set_interpreter(!memory!):!
!!state!=!State(!memory!)!
!!
!!while!True:!
!
!
!!!!pc!!!!!!=!state.fetch_pc()!
!!
!!!!inst!!!!=!memory[!pc!]!!!!!!#!fetch!
!!!!execute!=!decode(!inst!)!!!!#!decode!
!!!!execute(!state,!inst!)!!!!!!#!execute!
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!
def!instruction_set_interpreter(!memory!):!
!!state!=!State(!memory!)!
!!
!!while!True:!
!
!
!!!!pc!!!!!!=!state.fetch_pc()!
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!
!
!!
def!instruction_set_interpreter(!memory!):!
!!state!=!State(!memory!)!
!!
!!while!True:!
!
!
!!!!pc!!!!!!=!state.fetch_pc()!
!!
!!!!inst!!!!=!memory[!pc!]!!!!!!#!fetch!
!!!!execute!=!decode(!inst!)!!!!#!decode!
!!!!execute(!state,!inst!)!!!!!!#!execute!
!!
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!!
def!instruction_set_interpreter(!memory!):!
!!state!=!State(!memory!)!
!!
!!while!True:!
!
!
!!!!pc!!!!!!=!state.fetch_pc()!
!!
!!!!inst!!!!=!memory[!pc!]!!!!!!#!fetch!
!!!!execute!=!decode(!inst!)!!!!#!decode!
!!!!execute(!state,!inst!)!!!!!!#!execute!
!!
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jd!=!JitDriver(!greens!=!['pc'],!
!!!!!!!!!!!!!!!!reds!!!=!['state']!)!
!!
def!instruction_set_interpreter(!memory!):!
!!state!=!State(!memory!)!
!!
!!while!True:!
!!!!jd.jit_merge_point(!s.fetch_pc(),!state!)!
!
!!!!pc!!!!!!=!state.fetch_pc()!
!!
!!!!inst!!!!=!memory[!pc!]!!!!!!#!fetch!
!!!!execute!=!decode(!inst!)!!!!#!decode!
!!!!execute(!state,!inst!)!!!!!!#!execute!
!!
!!!!if!state.fetch_pc()!<!pc:!!
!!!!!!jd.can_enter_jit(!s.fetch_pc(),!state!)(
'
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jd!=!JitDriver(!greens!=!['pc'],!
!!!!!!!!!!!!!!!!reds!!!=!['state']!)!
!!
def!instruction_set_interpreter(!memory!):!
!!state!=!State(!memory!)!
!!
!!while!True:!
!!!!jd.jit_merge_point(!s.fetch_pc(),!state!)!
!
!!!!pc!!!!!!=!state.fetch_pc()!
!!
!!!!inst!!!!=!memory[!pc!]!!!!!!#!fetch!
!!!!execute!=!decode(!inst!)!!!!#!decode!
!!!!execute(!state,!inst!)!!!!!!#!execute!
!!
!!!!if!state.fetch_pc()!<!pc:!!
!!!!!!jd.can_enter_jit(!s.fetch_pc(),!state!)(
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Conclusions(

Pydgin'provides'a'succinct,'embedded?DSL'within'Python'for'rapid'
prototyping'of'ISAs'for'next?genera>on'hardware.'
'
Pydgin'leverages'the'RPython'transla>on'toolchain'to'convert'
these'descrip>ons'into'high?performance,'JIT?enabled'ISSs.'
'
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Conclusion(

Pydgin'is'a'produc>ve,'open?source(Python'framework'for'
crea>ng'fast'instruc>on'set'simulators.'

 
 
 
 
 
'
'

hdps://github.com/cornell?brg/pydgin(
(
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