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DIGITALEUROPE	 has	worked	with	 the	Green	Grid	 SERT™	Analysis	Working	Group	 (WG)	 and	 the	 SPECpower	
Committee	 to	 establish	 an	 industry	 position	 on	 the	 best	 method	 to	 construct	 a	 single	 value	 server	 active	
energy	 efficiency	 metric	 from	 the	 data	 generated	 from	 the	 SERT™	metric	 tool.	 	 An	 assessment	 of	 various	
metric	options	has	been	performed	through	the	analysis	of	an	extensive	data	set	consisting	of	SERT	data	from	
ENERGY	STAR®	certified	systems	and	the	SPECpower	Committee’s	dataset	generated	by	that	group’s	 testing	
work.	Based	on	this	work,	DIGITALEUROPE	has	reached	the	following	metric	proposal,	which	is	the	recognized	
consensus	of	DIGITALEUROPE’s	members.	

The	 SERT™	 tool	 reports	 performance	 and	 power	 data	 for	 seven	 CPU	worklets,	 two	memory	worklets,	 two	
storage	 worklets	 and	 one	 hybrid	 workload.	 For	 each	 worklet,	 data	 is	 reported	 for	 a	 set	 of	 proportional	
performance	 intervals	 and	 associated,	 measured	 power	 values	 along	 with	 other	 test	 measurements.	 An	
interval	 efficiency	 value	 can	 be	 calculated	 by	 dividing	 each	 normalized	 performance	 value	 by	 the	 interval	
power	value.	The	set	of	individually	measured	Performance	and	Power	values	with	their	associated	efficiency	
value	will	be	referred	to	as	interval	data.		

Of	 the	 seven	CPU	worklets,	 six	are	used	 in	 the	creation	of	 the	 single	value	efficiency	metric:	Compress,	 LU,	
CryptoAES,	 SOR,	 Sort,	 and	 SHA	 256.	 XML_validate	 is	 represented	 in	 the	 capacity	 metric	 and	 is	 therefore	
excluded	from	the	CPU	workload	calculation.		The	Hybrid	SSJ	workload	is	also	considered	as	a	CPU	workload	
for	 the	purposes	of	 creating	a	 single	 combined	efficiency	metric.	The	 two	memory	worklets	are	Flood3	and	
Capacity3	 and	 the	 two	 storage	 worklets	 are	 Sequential	 and	 Random.	 	 	 In	 order	 to	 create	 a	 single	 energy	
efficiency	metric	for	a	server	it	is	necessary	to	combine	the	worklet	interval	performance	and	power	values	for	
all	the	different	worklets.	The	method	developed	by	the	Green	Grid	SERT	Analysis	Working	Group	(WG)	and	
the	SPECPower	Committee	to	create	a	single	efficiency	metric	follows	the	following	general	procedure.		

1. Combine	individual	worklet	normalized	performance	and	power	interval	data	to	obtain	an	overall	
Efficiency	value	(Performance/Power)	for	the	worklet.	

2. Combine	worklet	Efficiency,	Performance	and	Power	values	by	workload	type	(CPU,	Memory,	Storage)	
to	obtain	a	workload	type	value	

3. Combine	workload	types	using	a	weighted	geomean	to	obtain	a	single,	total	server	Efficiency,	
Performance	or	Power	value.		The	chosen	weightings	are	65%	for	the	CPU,	30%	for	the	memory	and	
5%	for	the	storage	workloads.	
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The	geomean	function	offers	the	best	option	to	combine	the	interval	data	to	a	worklet	efficiency	score	and	the	
workload	(CPU,	memory,	storage)	worklet	efficiency	scores	to	create	a	workload	efficiency	score.	 	Using	the	
geomean	 prevents	 any	 single	 performance,	 power,	 worklet	 or	 workload	 efficiency	 score	 from	 unduly	
influencing	the	single	metric.				

	

Equations	for	the	calculation	of	the	Single	Value	Server	Efficiency	Metric	from	SERT	Worklet	Results	

The	method	used	 to	 combine	 interval	Efficiency,	Performance	and	Power	data	 is	a	geomean	of	 the	 interval	
data.	Equation 1	through	Equation 3	below	show	how	this	is	applied	to	Efficiency,	Performance	and	Power	
respectively.		

Equation	1	

	
Equation	2	

	
Equation	3	

	

Where:		

n	=	the	number	of	worklet	interval	values	for	the	worklet	being	evaluated	

Effworklet	=	Efficiency	value	for	the	worklet	in	question.	This	value	is	calculated	by	taking	the	geomean	
of	 calculated	 worklet	 interval	 efficiencies	 or	 by	 taking	 the	 ratio	 of	 the	 geomean	 of	 the	
normalized	interval	performance	to	geomean	of	the	interval	power.	

Eff1	=	Efficiency	value	of	the	first	worklet	interval		

Effn	=	Efficiency	value	of	the	nth	worklet	interval	

Perfn	=	Performance	value	of	the	nth	worklet	interval		

Perfworklet	=	Geomean	performance	value	of	the	worklet	in	question.		This	value	is	calculated	by	taking	
the	geomean	of	the	interval	performance	measurements	for	the	worklet.	

Pwrn	=	Power	value	of	the	nth	worklet	interval	

Pwrworklet	 =	Geomean	power	value	of	 the	worklet	 in	question.	 	 This	 value	 is	 calculated	by	 taking	 the	
geomean	of	the	interval	power	measurements	for	the	worklet.	

	

Now	that	we	have	worklet	Efficiency,	Performance	and	Power	values	we	combine	these	using	a	geomean	in	
order	to	obtain	a	workload	type	value.		
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Equation	4	

	
Equation	5	

	
Equation	6	

	

Where:	

EffCPU	is	the	CPU	workload	subtype	efficiency	value	

EffMemory	is	the	Memory	workload	subtype	efficiency	value	

EffStorage	is	the	Storage	workload	subtype	efficiency	value	

	

	Similar	workload	level	values	are	calculated	for	Performance	and	Power	by	substituting	performance	(Perf)	or	
power	(Pwr)	for	Eff	in	Equation 4	through	Equation 6.		

Using	the	CPU	performance	aggregation	as	an	example,	equation	4	would	be	reconstructed	as	follows:	

Equation	7	

	

Next	we	 combine	 the	 three	 geomeaned	workload	 efficiency,	 performance	 and	 power	 values	 to	 get	 overall	
server	Efficiency,	Performance	and	Power	values	using	a	weighted	geomean	of	the	workload	values	as	shown	
in	Equation 8	through	Equation	10.	A	weighted	geomean	is	achieved	by	applying	a	weighting	factor	to	the	log	
function	of	each	workload	 type,	 summing	 the	 resulting	weighted	workload	 type	values	and	 then	 taking	 the	
Exponent	 function	 of	 the	weighted	 sum	 to	 generate	 a	 single	 efficiency	 score	 (Equation	 7).	 The	 server	 level	
performance	and	power	values	are	calculated	by	replacing	EFF	in	Equation	7	with	performance	(Perf)	resulting	
in	equation	8	or	power	(Pwr)	resulting	in	Equation	9.			

Equation	8	

	
Equation	9	

	
	Equation	10	
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Trademark	References:	

SPEC	 and	 its	 product	 names	 SERT	 and	 SPECpower	 are	 registered	 trademarks	 of	 the	 Standard	 Performance	
Evaluation	Corporation	(SPEC),	see	spec.org.	

--	
For	more	information	please	contact:		
Sylvie	Feindt,	DIGITALEUROPE’s	Sustainability	Policy	Director	
+32	2	609	53	19	or	sylvie.feindt@digitaleurope.org		
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ABOUT DIGITALEUROPE  
DIGITALEUROPE represents the digital technology industry in Europe. Our members include some of the world's largest IT, 
telecoms and consumer electronics companies and national associations from every part of Europe. DIGITALEUROPE wants 
European businesses and citizens to benefit fully from digital technologies and for Europe to grow, attract and sustain the 
world's best digital technology companies. 

 
DIGITALEUROPE ensures industry participation in the development and implementation of EU policies. DIGITALEUROPE’s 
members include 62 corporate members and 37 national trade associations from across Europe. Our website provides 
further information on our recent news and activities: http://www.digitaleurope.org   

 

DIGITALEUROPE MEMBERSHIP 
Corporate Members  

Alcatel-Lucent, AMD, Apple, BlackBerry, Bose, Brother, CA Technologies, Canon, Cassidian, Cisco, Dell, Epson, Ericsson, 
Fujitsu, Google, Hitachi, Hewlett Packard Enterprise, HP Inc., Huawei, IBM, Ingram Micro, Intel, iQor, JVC Kenwood Group, 
Konica Minolta, Kyocera, Lenovo, Lexmark, LG Electronics, Loewe, Microsoft, Mitsubishi Electric Europe, Motorola Mobility, 
Motorola Solutions, NEC, Nokia, Nvidia Ltd., Océ, Oki, Oracle, Panasonic Europe, Philips, Pioneer, Qualcomm, Ricoh Europe 
PLC, Samsung, SAP, SAS, Schneider Electric IT Corporation, Sharp Electronics, Siemens, Sony, Swatch Group, Technicolor, 
Texas Instruments, Toshiba, TP Vision, VMware, Western Digital, Xerox, Zebra Technologies, ZTE Corporation. 

National Trade Associations  

Austr ia:  IOÖ 
Belarus:  INFOPARK 
Belgium: AGORIA 
Bulgaria:  BAIT 
Cyprus:  CITEA 
Denmark:  DI Digital, IT-BRANCHEN 
Estonia:  ITL 
F inland: FFTI 
France: AFDEL, AFNUM, Force 
Numérique  
Germany: BITKOM, ZVEI 

Greece:  SEPE 
Hungary:  IVSZ 
Ireland: ICT IRELAND 
Italy:  ANITEC 
Lithuania:  INFOBALT 
Netherlands:  Nederland ICT, FIAR  
Poland: KIGEIT, PIIT, ZIPSEE 
Portugal:  AGEFE 
Romania:  ANIS, APDETIC 
Slovakia: ITAS 
Slovenia:  GZS 

Spain:  AMETIC 
Sweden: Foreningen 
Teknikföretagen i Sverige, 
IT&Telekomföretagen 
Switzerland: SWICO 
Turkey:  Digital Turkey Platform, 
ECID 
Ukraine:  IT UKRAINE 
United Kingdom: techUK   

 

 
 


