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1 ASM State

The stateconsistf mary componentscatteredhroughouthebook. The componentsf
the stateareall collectedherefor easyreference.



N | Statecomponent Type

Comment

1 | thread Thread thecurrent(active) thread
2 | meth Class/MSig the currentexecutingmethod
(in thecurrentthread)
3 | restbody Pos— Phrase bodyof currentmethod
4 | pos Pos index to currentsubepressiorof
interestwithin body
5 | locals Loc — Val ervironmentholdingvaluesfor local variables
6 | globals Class/Reld — Val ernvironmentholdingvaluesfor staticfields
7 | frames Frame Stackof frames
Frame= (Class/MSigPhrase Pos Local9
8 | heap Ref — Val Heap
9 | classState Class— ClassState Stateof eachloadedclass:
Linked, InProgress Initialized, or Unusable
10 | cont Thread— (Frame, Framg | continuation(stack)of eachnon-actve thread
11 | sync Thread— Ref for eachthread the stackof objects
whoselocksweregrabbedoy thethread
12 | locks Ref — Nat for eachobject,the numberof timesthelock
hasbeengrabbed by somethread)
13 | waitSet Ref — Powerse(Thread for eachobject,the setof threadswaiting
to accesshis object
14 | exec Thread— ThreadState for eachthreadjts state:NotStartedActive
Syntronizing Waiting, Notified or Dead
15 | syncObj Thread— Ref for each(synchronizing}hreadtheobject
whoselock thethreadis waiting to acquire
16 | waitObj Thread— Ref for each(waiting) threadthe objecton
whichit is waiting
17 | interruptedFlag | Thread— Bool hasthis threadbeeninterrupted?
18 | initWait Class— Powerse(Thread | for eachclassthesetof threadswaiting for
theinitialization of the classto complete
19 | initThread Class— Thread for eachclassthethreadthatis initializing it

2 Type Safety

Firstit is corvenientto addthe time asa subscriptto the dynamicfunctions. Solocals,

refersto the valueof localsin then

th

state(after n steps). Secondwe may alsoindex

frameg, meth,, restbody, pos,, locals, with athreadq frame§, metlj, restbod§, pog,
locald.. If thethready is thecurrentthreadin stater, thentheindexedcomponentgorre-
spondto the statecomponentsif thethreadyq is notthe currentthreadin staten, thenthe
indexedcomponentgorrespondo thecomponentpushedn the continuationcont, ().




A staten consistingof the 19 componentsabove is state-safef:

e For eachthready, eachframeof thethreadis frame-safe
e For eachthready, eachchainof frameson the stackfor thethreadis chain-safe
e Thefollowing hold:
— The sourceprogramtypechecksand satisfiesthe rules of definite assignment

andall otherrestrictionsrequiredby the Java LanguageSpecification.

— Thedeclaredypeof astaticfield agreesvith its valuein globals,. Thedeclared
type of aninstancefield agreeswith its valuein theallocatedobjectin heap,.

— If any componenbf thestatementionsareference: (for example,r isthevalue
of astaticfield, or r is thevalueof alocal variablein the state) thenr is in the
domainof heap, (it is notadanglingreference).

— If heap, containsaninstanceof classA, thenclassA is not abstractandthe
heap-allocatedhstanceincludesvaluesfor all the fields declaredn the class
andits superclasses.

A frame(meth resbodypos locals) is frame-safef:

¢ before(posg C dom(locals): ary variablethat,accordingto the rulesof definiteas-
signmentjs definitelyassignedeforethe currentposition,mustbein thedomainof
theenvironment.

e If restbody« is avalueof type B, then B is run-timecompatiblewith the compile-
time type of positiona.

e If posis in the scopeof a local variabledeclarationof variablez of type A and
z € dom(locals) thenlocalgz) is avalueof type B thatis run-timecompatiblewith
A.

e andmary more...
A chainof framesis chain-safef:
e Thereturntypeof oneframeis consistenwith thetypeexpectedoy the parentframe.

e andmore...



Outline of the Proof of Type Safety

Justlike the proof of type safetyfor MinML, the proofis by inductionof the numberof
stepsn therunof theASM. Oneneeddo shawv thattheinitial stateis state-saf¢basecase),
andthata safestateis eitherafinal stateor it canbe updatedo anotherstatewhichis also
State-safe.

Herewe outlinejust onecase.Considera statewherethe phraseat the currentposition
is auseof alocal variable. This is not a final state;the transitionrulesin Fig. 3.2 shav
thatthis statecanbe rewritten to a new statein which the useof the local variableat the
currentpositionis replacedy its valuein the ervironmentlocals To be ableto make this
transitionwe mustknow thatthevariableis in the domainof localsandto finish the proof
in this casewe mustshawv thattheresultingstateis still state-safe.

To arguethatthevariablemustbein thedomainof localswe proceedasfollows. Given
thatthe currentstateis state-safeve know thatbefore(pog C dom(locals). Becausehe
programsatisfieghe rulesof definiteassignmentthe variableusedmusthave beendefi-
nitely assignedandhencemustbein the setbefore(pog. This meanghatit is alsoin the
domainof locals

To shaw thatthe resultingis state-safeit sufficesto notethatthe useof the variable
mustoccurin the scopeof a declarationand hencewe are guaranteedhat the valuein
localsis run-timecompatiblewith thetypeof thedeclaration.



