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An exception is imprecise If the processor
state when an exception is raised
does not look exactly as if the instructions
were executed sequentially
In a strict program order
— Hennessy & Patterson, 5th ed, 2012
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/4— (loser  Look: Arm

An exception is precise if on taking the exception,
the [register and memory] state is consistent with
[...] having executed all the instructions up to [...]
where the exception was taken, and none afterwards
— The Arm Architecture Reference Manual
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Ovr Collected Data

Name mé6g m7g m8g odroid m2  pi3 pi4
MP+dmb+ctrl-svc /1em /o °/ 1o %/ 3m  ®/3em /1w °/ 230
MP+dmb+ctrlelr %/1em  °/aam  °/ 1o %/320m  /3eem  °/3em  °/ 318
MP+svc-eret+addr o/1em "% oam V% 1am 49/ 32em Y0/ 360m Y0/ 228m
MP.EL1+dmb+dataesrsvc /i  ®/am /1w S e . °/im
S+dmb+svc Uofiem "o U 1am Y%/ z0em V% 36m V%4 U0/ 20m

SB+dmb+eret 60/ 16w 129/ 2am
SB+dmb+rfisvc-addr | 16M : / 24m , /[ 12M
MP+dmb+fault 0/16M
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"Arm-A exceptions”

include "cos.cat"
include "arm-common.cat"

(* might-be speculatively
executed x*)
let speculative
ctrl
| addr; po
| if "SEA_R" then [R]; po
else 0
| if "SEA_W" then [W]; po
else 0

(* context-sync-events x)
let CSE =
ISB
| if "FEAT_ExS" & ~"EIS"
then 0 else TE
| if "FEAT_ExS" & ~"EO0S"
then 0 else ERET

let ASYNC =
TakeInterrupt

(*» observed by *)
let obs = rfe | fr | co

(*» dependency-ordered-

before x)
let dob =
addr | data

| speculative ; [W]
| speculative ; [ISB]
| (addr | data); rfi

(*» atomic-ordered-before *)
let aob =
rmw
| [range(rmw)]; rfi; [A|Q]

(* barrier-ordered-before
*)
let bob =
[R] ; po ; [dmbld]
| (W] ; po ; [dmbst]
| [dmbst]; po; [W]
| [dmbld]; po; [R|W]
| [L]1; po; [A]
I
I
I

[A | Q]; po;
[R | WI;
[dsb]; ns

ontextually-o
before x)
ctxob =
speculative; [M
[MSR]; po; [CS

(* contextually-ordered-
before x)
let ctxob =
speculative; [MSR|CSE]
| [MSR]; po; [CSE]
[CSE]; po

speculative;
| [ASYNC]; po

(* Ordered-before x)
let ob = (obs | dob | aob |
bob | ctxob | asyncob)+

(* Internal visibility
requirement x)

acyclic po-loc | fr | co |
rf as internal

(*» External visibility
requirement x)
irreflexive ob as external

(* Atomic: Basic LDXR/STXR
constraint to forbid
intervening writes. x*)

empty rmw & (fre; coe) as
atomic
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"Arm-A exceptions”

include "cos.cat"
include "arm-common.cat"

(* might-be speculatively
executed x*)
let speculative
ctrl
| addr; po
| if "SEA_R" then [R]; po
else 0
| if "SEA_W" then [W]; po
else 0

(* context-sync-events x)
let CSE =
ISB
| if "FEAT_ExS" & ~"EIS"
then 0 else TE
| if "FEAT_ExS" & ~"EO0S"
then 0 else ERET

let ASYNC =
TakeInterrupt

(*» observed by *)
let obs = rfe | fr | co

(*» dependency-ordered-

before x)
let dob =
addr | data

| speculative ; [W]
| speculative ; [ISB]
| (addr | data); rfi

(* atomic-ordered-before *)
let aob =
rmw
| [range(rmw)]; rfi; [A|Q]

(* barrier-ordered-before
*)
let bob =
[R] ; po ; [dmbld]
| [W] ; po ; [dmbst]
| [dmbst]; po; [W]
| [dmbld]; po; [R|W]
| [L]; po; [A]
I
I
I

[A | Q]; po; [R | W]
[R | W]; po; [L

[dsb]:

ontextually-o
before x)
ctxob =
speculative; [M
[MSR]; po; [CS

speculative;
| [ASYNC]; po

(* Ordered-before x)
let ob = (obs | dob | aob |
bob | ctxob | asyncob)+

(* Internal visibility
requirement x*)

acyclic po-loc | fr | co |
rf as internal

(*» External visibility
requirement x)
irreflexive ob as external

(* Atomic: Basic LDXR/STXR
constraint to forbid
intervening writes. x*)

empty rmw & (fre; coe) as
atomic

[MSR]
[CSE]

30

PO;
po

(* contextually-ordered-
before x)
let ctxob =
speculative;

[CSE]

[MSR | CSE]
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