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* cTuning (Collective Tuning) [Fursin+2011]
— Machine learning enabled self-tuning compiler
— Collective repository
— Machine learning based optimization prediction
* PerfExpert [Burtscher+2010,Fialho+2014]
— Detection/diagnosis of performance bottlenecks
— Pattern based source code transformation
— Suggestions for bottleneck remediation
* TAU(Tuning and Analysis Utilities) [Shende+2006]
— API/Toolkit for perf. data management (TAUdb)
— Framework for perf. data mining (PerfExplorer)
— ML with TAUdb/PerfExplorer [Chaimov+2013]
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ITEEER vs. ASTELER

if(x == 0)

a=1;
else

Updated

if(x != 0)

return;

else -~

a=f£f(1);

Llnserted

ITHEER

¢ condition of if-statement changed (negation)
e then-part and else-part interchanged
e function call inserted in the right side of assignment
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* They have the same loop-control

* 2+ loops in P contain stmts that moved to a loop in P’

loop-control
do i=1,100 P’
a(i) =1 moved do i=17100
enddo a(i),= 1
do i=1;100 engc(i;) =2
b(i) = 2 moved
enddo
7
Query:
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EBT/DBMDF& L

Fact/XRDF triple TZ&IF

— (subject, predicate, object)

—f5l: (fijpai:1234,fjpa:flops,12345)

RDF Triple Store | ZfactZx &5

— AF—T A E cf. NoSQL, Semantic Web

— Ontology|Z &k A E KRR TE EHE iR

— FactDERIXTSTERT @ pred @
— Virtuoso [Openlink] DBMS#I] FH

SPARQLTHE

— W3CIZ K HIZEMG YT FEE of. SQL
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Fact#fi i & 48 5¢
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— Fortran parser #BH{E
o ASTENfRHT
— Diff/TS [Hashimoto+2008] ¥ FB
o RGBT
— Phylip [U. Washington]
o MEEERITE
- ETEHEZPAFIR (RTHEIE)
- SDECAHEKREBED A
- BERBIEE. N—FIzT7HhH 2
- B DH#EEIE (CSV->YAML)
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H {EFortran Parser

o XIS
— 77.90. 95,2003 (—%&R) . 2008 (—#R)
— &3EAE (PGL. IBM. Intel)
— BT 4L Y747 (OpenMP, OCL, XLF,Cpp)
.
— Build process™~MDhook A~ &
o RELBTOYS L E IR IR Y AT

- ST IOy IRE
o TALITATIZ&BEEL B IRY SR
— AST%fact&L T
— EBBRAnodeNELSD > DBADA—RRIZHRR
- TRk

— NICAM, NPB, EigenExa, TINKER, Quantum Espresso, Glllin,
NWChem, GAMESS, ABINIT,...
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Fortran Parser®DT Xk

- Sloc Ambiguous AST Nodes Time (s)
ersions ime (s
Ambiguous | A% ]
) 273

EigenExa 6(1.0-2.0 24,695 8,659 300,249 2.88% 9
NICAM-K 1(20121015) 161 156,563 84,376 1,216,717 6.93% 16
NICAM Kernels 9*108 variants 195 153,673 141,068 1,370,505 10.29% 17
NPB 1(3.3.1) 253 49,611 14,878 751,820 1.98% 14
TINKER 1(6.2.01) 415 167,940 3,171 1,613,927 0.20% 31
ABINIT 1(7.2.2) 1,597 453,010 161,277 4,194,332 3.85% 74
Quantum Espresso 1 (4.3.2) 1,107 222,313 104,128 1,435,656 7.25% 37
G-n 1 (g09) 110 1,284,683 6,807 10,015,904 0.07% 178
GAMESS 1 309 25,157 1,967 8,492,090 0.02% 105
NWChem 1(6.3) 16,734 4,122,032 3,222,096 33,326,699 9.67% 751

TOTAL 122 21,155 6,659,677 3,748,427 62,717,899 5.98% 1,208

Alksamples were parsed on PC with quadrcore;2.8GHz Intel Core i7 and 16GB RAM. 4
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Binary Relevance

- 21{EFZEIZHEN(GNIILHILERE)

Classifier Chain

—2M{EFEDOFA=2T (SR HEEE)

Clustering Tree

— Clustering + decision tree induction (conceptual
clustering)

Clustering Random Forest

— Clustering + random_fores:c(7‘“/"5'“/7‘»?%'0)—
& :Bagging+BE DT LER)
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Case Study

* MG (Multi-Grid) from NPB
- SERFEICKBRTYARBRKDKREE
— AICSEREMERFIZ&DFa— ) 7ILAFa1—=2T
¢ NICAM (Nonhydrostatic ICosahedral Atmospheric Model)
- EHNFIE20EAKRKETIL
— AICSSEREMEMIC&KSFar—=27
« 7TDODFEA—FRIL
* TuningCatalog (5 M FTIE )
— AICSSE BT KD ERMZIL—TRBILDHE
HEDEHDIAIARFI—Y
« 65EDEEIH—RIL
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V) —Xa—K
T sample | Veriami# | slocCRE) |

MG (NPB) 4 6957(1739)
NICAM:diffusion (7K EHEEXIE) 20 7329(366)
NICAM:div2rev (B ER MR TF HIR R £ Z 5 FERIE) 30 21540(718)
NICAM:divdamp3D ($8TE /5 [A & /K & 1R EE A IR) 18 5965(331)
NICAM:divergence (7K EF &I ) 13 1823(140)
NICAM:gradient (7K &) E218) 10 3313(331)
NICAM:nsw6 (EHHEE. 40. 56. 968) 9x3 23716(2635)
NICAM:radiation (FX5f1BFE) 3 14526(4842)
TuningCatalog 2x65 3089(47)

Fa—=TEHIT SR AICSE BT
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Demo
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Query Form

PREFIX rdf: <http://waw.n3.0rg/1999/02/22-rdf -syntax-nst>
PREFIX rdfs: <http://mww.3.0rg/2000/0L/rdf-schenait>
PREFTX onl: <http://waw.n3.0rg/2002/07 /oWl >

PREFIX xSd: <http://waw.n3.0rg/200L/XVL Schena>

PREFIX fb: <http://codinuun.con/fb/>

PREFIX src: i

PREFIX ver
PREFIX ch
PREFIX pa:
PREFIX Fipa: pe
PREFIX fpt: i -per
PREFIX f:

PREFIX git: <http://codinuum.con/git/fact/predicater>

10/pr

SELECT ?throughput ?)

WHERE{

?m fipa: floakingPointOperationPeakRate Zpeakrate -
?m fipa:memoryThroughput ?throughput .

Memory Throughput vs MFLOPS

0.300

Endpoint:  ntp:/ogetsuaics10rien 18590 0.225
Output format: ~ xml  json ©jsonp
Chart type: Tale

Width: so0  Height: 400

_Reset | 6o |

0.150

0.075

&° . M peakrate

oo :' o

12 18 2
throughput(GB/sec)

14/12/25 ATTA2014

29

14/12/25

14



FRIET )L OFEE

SO BT EREE (YT ILE469. k=10)

| Method | Brier Score (ave) | Global Accuracy

Binary Relevance (kNN) 0.0466 0.5096 0.9693
Classifier Chain (kNN) 0.0485 0.5096 0.9688
Clustering Tree 0.0485 0.4904 0.9663
Clu. Random Forest 0.0413 0.4904 0.9701

* brier score: IRENEFR
« global accuracy: BAZE—E
* mean accuracy: gxi@{t EaccuracyD F15
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