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k1
g
[\

|
|
AA JE ———TD AE MY —» A +H —j———*—mmﬁw
| | - is_struct
e | - Struct_address
o CB-Processing |
| |
' Colored_BSet '
Colored BSet/+—— " 0 [&—————— VColor 4 [&——
: (o 2] - VCO|OI’ :
| -y HE I
Lo |

k1
N2
(VA

AP_NavEKF2_core

AP_NavEKF2 Outputs

Thread 1

Thread 2

void UpdateFilter(...) {

selectMagFusion(...);

// mag update
selectVelposFusion(...);
// vel, pos, hgt update

selectTasFusion(...);
// tas update
selectFilterSatus(...);
// off update

velVar = vel;
posVar = pos;
hgtVar = hgt;
tasVar = tas;
magVaR = mag;
offset = off;

int get_variances(...) {

} }
Ev4
for.end: ; preds = ¥for.cond
call void]§__ai_pre_diagnosis_a:omicity_violazioms(
store 132 1, i32* @gshared variable, align 4, !AIMemoryAccessID
call void|@__ai_post_diagnosis_stomicity_violations() |._
call void al _calculate_time() )

call void

ai_pre_diagnosis_atomicity violations( ...

16

G
e

store 132 1, i32* @shared variable, align 4, !AIMemoryAccessID !7
e

call void

ai post_diagnosis_atomicity violations()

_17_
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=85
N Execution Input (prior access info) Output of module
Thread1 | Thread 2 Colored_RPre() comp. Colored_BSet() Diagnosis Treatment
A Colored_RPre(W1) = E Colored_BSet(W1) =
{null} {null, R4}
Lann.Y
\ Colored_RPre(R3) = Colored_BSet(R3) = Atomici
8 (R¥03) _RPre(R3) ¢ _BSet(R3) ty Wait
~ {wi} {null, w2} Violation
Colored_RPre(W2) = Colored_BSet(W2) =
c LRPre(a) = LASRWE) - Signal
{null} {null, R4}
Colored_RPre(R3) = Colored_BSet(R3) =
D LAPraif3) C g - Resume
{w2} {null, w2}
E Colored_RPre(R4) = € Colored_BSet(R4) = ) )
{w2} {null, w2}
v * * Colored_BSet information
BSet(W1) = {null, R4}
BSet(W2) = {null, R4}
BSet(R3) = {null, W2}
BSet(R4) = {null, W2}
EH6a
W::g"f PD | Type Pattem Describe
q Common T —— MySQL#20110{A] L3t Q22 Jog T} log THUO| 0|E0| AHO=Z FILHOF BhX|TH
Software il YAHoz $HWe|A| ot TRMS o] YWHo| HE oF
- Common Apache#549620[| A| LMol 222 Content?t Content2] ZO|7} X[ o=z= FIZefof S}x|at,
) Software e TR oI XMoo 2 +HME|X| A0 SRS 70| AMO| OHE 2 F
. Common e — W [ = R Apache#150701| A 23t @52 stingd} string®| ZO[7} YAIEH o=z Hg|ofstA|o YXE
2 Software OS2 dE|X| Yol St 7to| YPHO| MIlE 2F
3 Common Re — Wi — W | Rx = R Mozilla#8333610]|A] 24st Q22 active?t check H47t XX oz HIAgfor ShX|2F AR}
Software S Sl B Hog $+HER 20p FRUs Zto] A/ MEH oF
Multi- " Common W@ | RG) Morzilla#6685601 A] L4t 2 22 mContent, mOffset, mLenght ¥ 47} 2X}XHo=z FIEfof
Variable Software SLR|QH AXEHOoZ SWE|X| Qo 9 P 7ho| Addo| s 2F
Atomicity 5 Common Re - W I S. lu 82 @F6]0M A7HE Mozilla0lA ot 2LFE TotalStringsit lengthSum =7}
Violation software | " "W Ry = WHTR =R gnmo0 magor obxie, ixiso= susix] of Bau4 7to] Aol Mg oF
6 Airborne Wy = Ry = Wy — Re — W7 | Ardupilot#135530(A 2dSt B2 current, logger, notify mode’t Aoz HI2E|OF o}
Software Wy — Rx — Wy — Rx — W; X AXH o2 $HEX] Q0L S/ B 2ho| URHO| miIE *F
7 Airborne W) | RE) Ardupilot#135410( A 2443t Q22 vel, pos, hgt, tas, msg, off ¥7t XA o2 FHIA=Ho}
Software SA|DH AXIH o2 f¥E|X| QO SIRMS Zho| ARHYO| MIE 2F
& Synthetic Wy — Wy | Wy — W
Program R R R UNICORN[20]0| EAIE 4 Y& CHEW4 &b Qluf 2 HjEHo= AN was Zjeo| of
. L7 20| Qojo] T mzaMoz XY
§ Synthetic W = Wy | Wy = Wy 7] i elo] g4 ZrAMoR Ty
Program
Single- it Airborne o T B B Ardupilot#71290{A] Mot 232 HIO|H S4E I8t x£7|3t7} HEEW init.done Bl=7t
Variable Software il L true2 HZE{OF SER|QH RAXHES fUE|X| IO} X7|5p0t 2 WlSE @0F
Atomicity | | Airborne ®R—W | R —W) Ardupilot#182130{|A] Z4st of2 FX| A A2Y =7|37t ARED initialized =7}
Violation Software true2 HADHOF SIX| O AXIHE +WL|X| UOF £7|347F 2 YMts O F
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1 MySELR2011 X a % a E X

[e] a
21 | Apachewsasez ® % % X % % 0 o
22 Apache#1507 X % ¥ % % % 0 a
3 Mozila#e 33361 X a x | A b % 0 o
Wil _ _
il | -8 MorillaebEass X % - X % % 0 o
Momichy: | g | s et D8 X s ® a % % o o
Vialation i
6| Arduplote 3553 X F % A X x o o
7 | Arduplotersa » ¥ x | x x X o o
a UNICORN (201 x A x | A X x o o
9 Tont e X x X x X x o o
Soghe: | 1 a o o b o
i 0 | Ardupilote o | o o
AbeotEicity
11| Ao 18213 o o o o o o o o
EWH7,
[ 1
<18 - one <
L T T T e T <
< <
< <
< <
< <
< <
< <
< TraceInitialize!! <
< With connected ports: @ <
< mos: 2815 <
< pos: 2818 <
< cmd: @ <
<err: @ <
< tarage process is created: 0020000707300000 <
< tarage_process is started: 000@000707000000 <
< <
| )
I
<@ - Test
( ................................................................................................

< Error 10 handled by 4

< My cmd string for partition one:

< ed: 149

< Executing: /bin/sh ./samples/experiment/ai/multi_3/partitions/one/one.sh -g=100000 -m=00010 -t:
< Partition one started

< [coooceea13100000] Switching to 0101 for 5.000000000 seconds; assigned to partition ‘one’ in o

<
L
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EH7b

S(MV-Repairing_DIR)/llvm/install/bin/clang -DTRIGGER ... (APP_NAME) ;"’i\,
S(MV-Repairing_HOME)/build/tools/id-server ex.AccessInfo & i

S(MV-Repairing_DIR)/llvm/install/bin/opt -load=SMV-Repairing_HOME/build/llvm/MV-Repairing/LLVMMV-
RepairingPrepare.so -MV-RepairingPrepare <(APP_NAME).bc>example-Marked.bc

S(MV-Repairing_DIR)/llvm/install/bin/opt -load=SMV-Repairing_HOME/build/llvm/MV-Repairing/LLVMMV-
RepairingTrace.so -MV-RepairingTrace <example-Marked.bc >example-Trace.bc

S(MV-Repairing_DIR)/llvm/install/bin/llc example-Trace.bc -o example-Trace.s
S(MV-Repairing_DIR)/llvm/install/bin/llc example-Marked.bc -0 example-Marked.s

S(MV-Repairing_DIR)/llvm/install/bin/clang++ example-Trace.s -o example.trace -lai -Ipthread -Irt -Im
/opt/sima/lib/pos.a fopt/sima/usr/noports.o /opt/sima/usr/nobooks.o entry.o err.o init.o ( 2\'
/opt/sima/usr/noscheds.o /opt/sima/usr/main.o

(a)

S(MV-Repairing_DIR)/llvm/install/bin/opt -load=SMV-Repairing_ HOME/build/llvm/MV-Repairing/LLVMMV-
RepairingTolerate.so ...

$(MV-Repairing_DIR)/llvm/install/bin/llc example-Tolerate.bc -0 example-Tolerate.s
S(MV-Repairing_DIR)/llvm/install/bin/clang++ example-Tolerate.s -0 $1 -lai -Ipthread -Irt -Im
/opt/sima/lib/pos.a /opt/sima/usr/noports.o /opt/sima/usr/nobooks.o entry.o err.o init.o ko
Jopt/sima/usr/noscheds.o /opt/sima/usr/main.o

SIMA

sudo bin/simout sample/experiment/config/sima.xml '2\'

(b)

EH8a
MV-Repairing Increased
Accesses Count Repairing-AV MV-Repairing mcmmm
Repairing-AV
50,000 24.7 msec 25.95 msec 4.8%
100,000 474 msec 49.3 msec 4%
1,000,000 432.1 msec 450 msec 41%
5,000,000 3,523.3 msec 3,682.5 msec 4.5%
10,000,000 7,066.8 msec 7,366.1 msec 4.2%
15,000,000 11,402.6 msec 11,907.46 msec 4.4%

_20_
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Repairing-AV —e—
MV-Repairing --=--

TIME (MSec)

2000

50K 100K iMm 5M 10M 15M
Acesses Count

50,000 11.9 msec 11.6 msec -1.7%
100,000 25.2 msec 25.8 msec 2.3%
1,000,000 252.13 msec 251.47 msec -0.3%
5,000,000 1,797 msec 1,792.1 msec -0.3%
10,000,000 3,492.1 msec 3,504.6 msec 0.3%
15,000,000 4,764.4 msec 4,830.8 msec 1.3%
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TIME (MSec)
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5000 -
Repairing-AvV —e—
MV-Repairing --=- -
4000
3000
2000
1000
OL
50K 100K im 5M 10M 15M
Acesses Count

50,000 459.59 msec 470.42 msec 2.3%
100,000 907.65 msec 925.35 msec 1.9%
1,000,000 8,992.47 msec 9,252.11 msec 2.8%
5,000,000 44,299.37 msec 45,610.24 msec 2.9%
10,000,000 88,486.43 msec 90,833.06 msec 2.6%
15,000,000 119,731.28 msec 122,414.55 msec 2.2%
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EO8f
140K ’
Repairing-AV —e—
120K | MV-Repairing --m=- -
100K
Ty
& 80K
2
S 60K
=
40K |
20K |
0= ."’f/—
S0K 100K

—a

M

5M
Acesses Count
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