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struct fileptr { tracked(@open) file f; }

void reset_logs($G:fileptr msgs, $G:fileptr errs) {

tracked fileptr log = msgs;
close(log.f);
log.f = open(MSG_LOG_FILENAME);

msgs&errsh T

log = errs; 72 L TWBHEAEM
close(log.f);

log.f = open(ERR_LOG_FILENAME);
y
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void reset_logs($G:fileptr msgs, $G:file
‘tracked fileptr log = msgs; A
close(log.f);

1og.f = open(MSG_LOG_FILENAME);
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Type language

heap type h == (o1..0n) | T[]
type T = int |tr(p) |Grh

| V[A]L(C1,01) = (C2,02)
linear type o == dp{p— h}]l.tx(p) |7
guard y =
capability C = | {p— h}xC|exC

|ﬁ'~&|f~&

type context A

Figure 2: Type language



Expressions

r|i|lei|ei:=e]|e(e)]lel

new(i) | freee | adopt e:hbye

letr = e1lne

letr = focuseine

fun f[A](x:0):o0pre Cpost C {e}

p|C |G

Figure 3: Expressions
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e adopt el by e2
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Adoption

A:TCFep:tr(pr); Cq
A, j01 eo . tr(pﬂ,); {pl — h}@CQ
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A;T';C' = adopt er:hbyes : po > h; Co




Focus

e let x = focus el in e2
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Focus

A:TChke :Grh Ci®Cs

AFC <G

p fresh

A;T[x :tr(p)]; Co®{p+— h} F ea: 12;C3{p — h}

A; I C'F1letxr = focuseg ines : 79; C1®RC's



Motivating Example

fun dict_lookup(phone:int, ssn:int, d:dictionary) {
... let c = newCell(d) In ...

b

fun add_amount(cell:ref<int[]>, elem:int) {

... resize(cell, newsize) ...

l

fun add_entry(d:dictionary, phone:int, ssn:int,
amount:int) {

let cell = dict_lookup(phone, ssn, d)
in add_amount(cell, amount)

»



Motivating Example (2)
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newCell

fun newCell(dct : tr(py)) : py > Cint[]*)
pre {p, ~ dictionary }
post {p, ~ dictionary}
{
let cell : tr(p) = new<1> In
cell.1 := newarray(10);
adopt cell : p, > (int[]*> by dct

y

h*:= 3[p[{p ~ h}]. tr(p)
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e let cell : tr(p) = new<1> in DETE:
- {pq » dictionary} ® { p» (int) }
—dct : tr(py), cell : tr(p)

e cell.1 := newarray(10): DOEITE:
—{p4 » dictionary} ® { p» (tr(p2)) } ®
{p2~int[] }
—dct : tr(py), cell : tr(p)



&

e cell.1 := newarray

DEAL

(10); DE{TH:

- { pq v dictionary } ® { p» (tr(p2)) } ®{p2~

int[] }

— dct : tr(py), cell : tr(p)

e PackUTC.

- { py » dictionary } ® { p~» (int[]*) }

e adopt cell : py > (int[]*) by dct T
- { pq » dictionary } &£U\D capability &.

2 (C

- pg > Cint[]*) EWDE

h*:= 3[p[{p ~ h}]. tr(p)




res|ze

fun resize[p ](cell : py > (int[]*) , size:int): int
pre {p, ~ dictionary}
post {p, » dictionary}
{
let newa = newarray(size) in
let fcell = focus cell in
let olda = fcell.1 in
copy(olda,newa);
fcell.1 := newa;
free olda

y



XDz

e FOCUSHI:

- { pq» dictionary } ® { pl» int[] }

- cell : py = (int[]*) , newa : tr(pl), size : int
e Focust&:

-{plr int[]}®{p~ (int[]*) }

— fcell : tr(p), newa : tr(p1l), size : int
e UnpackUC:

—-{plr int[]}®{pr (tr(p2)) }®
{p2~int[] }
- fcell : tr(p), newa : tr(pl), size : int



XDz

e let olda = fcell.1 in OETE:

-{plr int[]}®{pr (tr(p2)) } ®
{p2~int[] }
— fcell : tr(p), newa : tr(pl), olda : tr(p2), size: int

e fcell.1 := newa; DETE:

-{pl» int[]} ®{p» (tr(pl)) } ® {p2~int[]}
e free(olda) DEITIE:

-{p1~ int[]} ® {p~ (tr(pl)) }



XDz

e free(olda) MEITE:
-{plr int[]}®{p~ (tr(pl)) }
e PackL C
-{p~r (int[]*) }
e Focush'f2 7L TC
—{ pq » dictionary } ® { p~ (int[]*) }



Syntax
new $K@s
+$K@s
-$K@s
$K@s
$K@s1->s9

Vault(C3EE

Precondition
()

('
'@ {$Kes }
C®{$Kes}
C®{$K@s1 }

Postcondition
C'®{$Kes} (fresh $K)
C'®{$Kes}

C
C®{$Kes}
C®{$K0s2 }



Direct3DO!

interface VERTEX_BUFFER {
type buffer;

tracked($B) buffer CreateVertexBuffer () [new
$B@raw];
void Clear (tracked($B) buffer) [$B@raw->clear];

void BeginScene (tracked($B) buffer) [$B@clear-
>rendering];

void DrawPrimitive ($B:buffer, ...) [$B@rendering];
void EndScene (tracked($B) buffer) [$B@rendering-

»

>read

aF

VOIC Present (tracked($B) buffer) [$B@ready-

>raw

I



Direct3DO!

EndScene

rendering

BeginScene

DrawPrimitive
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type signature

MaJIC compiler passes

source code |
1

compiled AST
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