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•  Improvements	the	TAU	Performance	System®:	
•  Support	for	callsites	in	profiles	and	traces.	
•  Support	for	TAU	merged	profiles:	TAU_PROFILE_FORMAT=merged	
•  Na)ve	OTF2	trace	support:	TAU_TRACE_FORMAT=oY2	

•  Improvements	in	TAU	Commander:	
•  Support	for	all	of	the	above	features	added	to	the	user	interface.	
•  Support	for	SOS,	Cray,	OpenMPI,	and	reference	OpenSHMEM	

compiler	wrappers.	
•  One-hour	invited	talk	presented	at	OpenSHMEM’17.	
•  Paper	accepted	to	OpenSHMEM’17:	Performance	Analysis	of	

OpenSHMEM	Applica6on	with	TAU	Commander.	
•  Poster	accepted	to	SC’17	PGAS	booth.	
•  SHMEM	support	tested	on	Titan,	Cori,	Cray	XC40,	Cray	XC30,	

SGI	ICE	X,	IBM	iDataPlex	and	others.	
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Abstract.	The	TAU	Performance	System®	(TAU)	is	a	
powerful	and	highly	versa)le	profiling	and	tracing	
tool	ecosystem	for	performance	engineering	of	
parallel	programs.	Developed	over	the	last	twenty	
years,	TAU	has	evolved	with	each	new	genera)on	
of	HPC	systems	and	scales	efficiently	to	hundreds	of	
thousands	of	cores.	TAU’s	organic	growth	has	
resulted	in	a	loosely	coupled	sodware	toolbox	such	
that	novice	users	first	encountering	TAU’s	
complexity	and	vast	array	of	features	are	of-	ten	
in)midated	and	easily	frustrated.	To	lower	the	
barrier	to	entry	for	novice	TAU	users,	ParaTools	and	
the	US	Department	of	Energy	have	developed	
TAU	Commander,	a	performance	engineering	
workflow	manager	that	facilitates	a	systema8c	
approach	to	performance	engineering,	guides	
users	through	common	profiling	and	tracing	
workflows,	and	offers	construc8ve	feedback	in	
case	of	error.	This	work	compares	TAU	and	TAU	
Commander	workflows	for	common	performance	
engineering	tasks	in	OpenSHMEM	applica)ons	and	
demonstrates	workflows	targe)ng	two	different	
SHMEM	implementa)ons,	Intel	Xeon	“Haswell”	
and	“Knights	Landing”	processors,	direct	and	
indirect	measurement	methods,	callsite,	profiles,	
and	traces.		
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Cray	SHMEM,	Event-based	Sampling	with	Callsites	

Sandia	OpenSHMEM,	Source-based	Instrumenta)on	with	Callsites	

Sandia	OpenSHMEM	on	KNL	(Cori)	

shmem_int_put()	communica)on	matrix	
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•  Callsites:	
–  TAU	fully	supports	callsites	in	profiles	and	traces	of	C,	C++,	and	Fortran	SHMEM	

applica)ons.	
•  Merged	Profiles:		

–  TAU	fully	supports	merged	profiles	of	C,	C++	and	Fortran	SHMEM	applica)ons.	
–  Hybrid	MPI+SHMEM	also	supported.	
–  Local	events	occurring	before	shmem_init()	and	ader	shmem_finalize()	are	shown	

in	the	merged	profile.	
•  SHMEM	support	in	TAU	Commander:		

–  Full	support	for	C,	C++,	and	Fortran.	
–  Tested	on	Titan,	Cori,	Cray	XC40,	Cray	XC30,	SGI	ICE	X,	IBM	iDataPlex.	

•  OTF2	na)ve	support	for	SHMEM:		
–  Successfully	generated	OTF2	profiles	of	simple	codes.	
–  Now	taking	a	new	approach	to	remove	Score-P	dependency.	

•  OpenSHMEM	Fortran	Bindings	Generator	
–  Modified	the	SHMEM	library	wrapper	code	generator	to	automa)cally	generate	

Fortran	ISO	C	bindings.	
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•  Added	automa)c	SHMEM	version	detec)on	for	improved	
support	for	pre-OpenSHMEM	1.3	implementa)ons.			

•  Added	support	for	"oshCC"	as	SHMEM	C++	compiler.	
•  Tested	with	ISx	and	Fortran	NPB.			
–  DOE:	Titan	and	Cori		
–  DOD:	Armstrong	(XC30),	Conrad	(XC40),	Copper	(XE6m),	
Excalibur	(XC40),	Thunder	(ICE	X),	Gordon	(XC40),	Haise	
(iDataPlex),	Shepard	(XC30),	and	Topaz	(ICE	X).			

–  23	issues	logged	on	Github,	19	resolved.	
•  TAU	Commander	workflow	is	the	same	on	all	systems:	
–  $	tau	ini)alize	--shmem	
–  $	tau	oshfort	*.f90	
–  $	tau	./a.out	
–  $	tau	show	
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•  Created	a	custom	version	of	the	tau_wrap	tool	
that	automa)cally	generates	Fortran	bindings	for	
OpenSHMEM	that	use	ISO_C_BINDING.	
– hqps://github.com/jlinford/shmem_iso_c_binding	

•  Support	Fortran	users	ader	Fortran	depreca)on.	
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Headers	
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dynamic.exe	sta)c.exe	

TAU	

PDB	file	

PDT	

select.tau	

SHMEM	
Headers	

wr.c	 wr_dynamic.c	 Makefile	

libwrapper.so	libwrapper.a	

ld -wrap LD_PRELOAD 
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•  Use	the	-wrap	linker	op)on	
•  Undefined	reference	to	

“sym”	resolves	to	
“__wrap_sym”

•  Undefined	reference	to	
“__real_sym”		
resolves	to	“sym”

•  Use	TAU	compiler	wrapper	
scripts	with	-optLinkOnly,	e.g.	
tau_ftn.sh \
    -optLinkOnly \
    -o static.exe *.o
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•  Unresolved	reference	to	“sym”	binds	to	“sym”	in	wrapper	library,	which	calls	
“__wrap_sym”	implemented	in	the	sta)c	wrapper.	

•  Unresolved	reference	to	“__real_sym”	in	sta)c	wrapper	binds	to	“__real_sym”	
defined	in	dynamic	wrapper.	

•  “__real_sym”	uses	dynamic	linker	API	to	locate	“sym”	and	call	it.	
•  Use	tau_exec:	

–  oshrun -np 256 tau_exec –T serial -shmem ./foo.exe
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