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TPC alfabet-suppe

* TPC-C OLTP, vedlikehold fra 5 til 3 ar, 8x5 til 24x7
* TPC-E OLTP simulering av et meglerfirma
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* TPC-App

tpmC
USD/tpmC




Fil Rediger Vis

Bokmerker

Widgets Verktey

E THC Ten Most Recently Pu... 20 il 5

Hielp

TPC-C

CIEIEIFCIEIEITT

| PC hitpiitpe.orgftpeciresultsitpec_last_ten_results.asp

TPC

The TPC defines tra

" Home

Results
TPC-C
TPC-E
TPC-H

E Benchmarks
TPC-C
= Results
- Description
- FAQ
TPC-E
TPC-H
Pricing Spec
TPC Energy
Obsolete
- TPC-A

- TPC-B
- TPC-D
- TPC-R
- TPC-W
- TPC-App

ETechnical Articles

E Related Links

Fwhat's New

About the TPC
What is the TPC
Mailing List
Applications
Press
Documentation

Who We Are
Members
Affiliates

E Member Login

= contact Us

H Quick Links

Benchmark Status

Sign up for BSR
Univ & Research
How can I join?

Transaction Processing
Performance Council

Advanced Search

ing and d S wchmarks and delivers tru: sults to the industry.
. _ =1 Prirt
Ten Most Recently Published TPC-C Results = rsion
As of 18-0ct-2009 6:07 PM [GMT]
Note 1: The TPC believes it is not valid to compare prices or pricef/performance of results in different currencies.
Price f System
System tpmC tpmC Availability Database Operating System TP Monitor |Cluster|
Sun SPARC Enterprise T5440 (Oracle Database 11g Enterprise Ed. Tuxedo CFS-R
10/12/09 @Stiﬂ cerver 7,717,511 | 2.34 usD 12/14/09 | Partitioning Solars 10 10/09
Oracle Database 11g Standard Editi Mi Ft COM
05/21/09 m HP ProLiant ML350 G& 232,002 | .54UsD 05/21/09 O::E dtabase Lig ard Boltlon 4o o cle Enterprise Linus +'”‘m N
invyaent
Oracle Database 11g Standard Editi Mi Ft COM
03/30/09 m HP ProLiant DL370 G6 631,766 | 1.08 USD 03/30/09 O::E dtabase Lig ard Boltlon 4o o cle Enterprise Linus +'”‘m N
invyaent
) Oracle Database 11g Standard Edition |Microsoft Windows Server 2003 Microsoft COM
02/20/09 Dell PowerEdge 2900 104,492 JB0 USD 02/20/09 One Standard Ed. x64 + M
01/16/09 HP ProLiant DLSBOGS 639,253 | .97 UsD 0172609 |72CIe Database 11g Standard Edition |\ e o rise Linwe TP T'mmrt comME
(Oracle Database 10g R2 Ent ise Edt BEA Tuxed
12/04/08 PRIMEQUEST 580A 32p/64c  |2,382,032 | 3.76 USD 12/04/0g |2racie Database 10g ETPIISE B0t 1o ed Hat Enterprise Linux 4 AS N I
wi/ Partiticning 8.1
Oracle Database 10g release2 . . BEA Tuxedo
11/22/08 PRIMEQUEST 5404 16p/32c  |1,354,086 | 3.25 USD 11/22/08 Enterprise Edt Red Hat Enterprise Linux 4 AS 51 N
HP ProLiant DL585G5/2.7GHz Microsoft SQL Server 2005 x64 Microsoft Windows Server 2003 Microsoft COM
11/17/08 579,814 | .96 USD 1Y17/08 | e orise Edt SP2 Enterprise x64 Ent. R2 s N
Microsoft SQL Server 2005 Enterprise  |Microsoft Windows Server 2003 Microsoft COM
09/15/08 IEM Syst 3850 M2 £84,508 | 2.58 USD 10/31/08 N
/15 ystem ® ' /31/08 |, ea Edition Enterprise x64 Ent. R2 +
. Microsoft SQL Server 2005 x64 Microsoft Windows Server 2003 Microsoft COM
19/08 HP Proliant DLSB0GS 634,825 | 1.10 USD 08/15/08 N
08/19/ rotiEn g /15108 e terprise Edt SP2 Enterprise x64 Ent. R2 +

b
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TPC-C 5.10.1
TPC-Pricing 1.5.0

Sun SPARC Enterprise T5440
Cluster with Oracle Database 11g

with Real Application Clusters and| Report Date

2 2 53GHz Intel
Xeon ES540 QC

48GEB Memory
300GB SAS disk

12 Sun SPARC Enterprise TS440

Partitioning October 11, 2009
Total System Cost | Tpc-C Throughput Price/Performance | Availability Date
$18.051,719 USD | 7,717.510.6 tpmC | $2.34 USD/tpmC 12/14/09
Database Database Operating Crthar MNumber of
Processors'Cores Threads Manager System Software Users
US T2 Plus 1 6GH= Oracle Datahase 11g Salamis 10 Tuedo CFS.R Tier 1
41321336 Apm.e LS4 WIRES | 1009 | Sun Ome Tova Wb Semvmr 71|
¥ ¥ 3
SEE=T o Brocade 160s : ||-H - =I=lii

60 ¥4275 COMSTAR

4 1.6GHz UltraSPARC T2 Plus

512GEB Memory
2 300GB 10K rpm SAS disks
3 8Ghs FC dual port
2 4Ghs FC dual port
4RU High

51TB SATA disks
Sun F5100 Flash Array
1.82TB

Z4275 COMSTAR
5 J4400 Arrays wi
24 178 SATA disks ea.

o

16 300GB 153K rpm disks
4GB write cache

System Component Each Server Node Each Client
Processors/Cores/Threads | , .+ o . | - HraSPARC T2 Flus o |ratel Xeon Ess40
and cach 4/32/256]|1.6GHz 2/4/8 SME L2 Cach

cache 4MB L2 Cache ache
512GB (6TB Total all
Memeory fes) 43GEB
I 3 8Gbs FC Dual Port
Disk Centrollers 2 AGbs FC Dual Port 1 & port Internal SAS
4800 |24GE 55D Flash Modules
. . 334 |300GEB 15K rpm 2.57 SAS -
Disk Drives 24  |300GB 10K rpm 2.5" SAS 1 300GB 10K rpm 2.57 SAS
449 |1TB 7.2K rpm 3.57 SATA
Total Storage 850.4TB

TPC Benchmark ® C Full Dhsclosure Beport © SUN Microsystems Inc. 2009
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» Rapport pa 500 sider

* Total system kostnad
* Pris / ytelse

* Tilgjengelig

*» Proc / Core / Threads
* Server konfigurasjon
*» Klient konfigurasjon

> Disk oppsett

*» Database parametere
* ACID

@ Atomicity

@ Consistency
@ [solation

@ Durability



TPC-C Version 5.10.1

HP ProLiant ML350 G6 2.27

(@] GHz 8 MB L2 Report Date
evens C/S with 2 ProLiant ML150 G5 and 1 May 21, 2009
ProLiant ML110 G5
Total System Cost TPC-C Throughput Price/Performance Availability Date
$123,681 USD 232,002 tpmC $0.54 USD/tpmC May 21, 2009
Processors Database Manager | Operating System Other Software Mumber of Users
1/4/8 Intel Xeon 2
Oracle Database 11g | Oracle Enterprise 2
gfﬂ%EEEEfE;;EEHZ ChnikedeiRanne | Uk Microsoft COM-+ 183,000
|ztsigiaEdl L350 56 w1
_ Eio0 Eroomssar T2 ML110 G5 2 ML1S0 G5
_ 5 DL5ED's umed o
emulste the 183,000
el o
[EEE
[BETFE i
[SEE: )

B MEATD wi' 25 x 36 GBE SAB

SFF 15Kmm disks

HetGear G2I0ENA

ML350G6 (Server) ML150G5 (Clients) ML110G5 (Client)
Chuantity
System Components Quantity Description Per Description  Quantity Descripiion
Seryer
Intek® Xeon® ERS2D IntekE Xeon® Intel® Xeon®
(2.27 GHz 8MB L2 E5405 (2.00 3075 (2.68
ProcessoriCore/Thread 1448 Cache) 17404 GHz, 12M L2 1722 GHz, 4M L2
Cache) Cache)
1GB PC2- 1GB PC2-
Memary 9 BGE 2Rw4 PCIS500R | 2 5300 DIMMs 2 B400 ECC
{DDR2-B67) {DDR2-200)
HP SAS
SC40Ge 4- HP
! HP P411/512MB BBWG Port Embeddad B
i Dcwileoier 4 Smart Armay Conlroers, | | SATAISAS 1 Port SATA
HBA Controdler
Controller
d I00GE 10K SFF SAS
drives {Log) 146GE 15K 160GB 7.2K
Disk Dirivas 200 3;"‘3; :5“‘ S]FF SAS 1 LFF SAS 1 LFF SATA
i IBGE 15 SFF SAS o it
drives (DS)
Total Storage 12636 GB
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® Oracle Enterprise Edition
@ Real Application Cluster
@ Partitioning
VS

@ Orécle Standard Edition One
@ 6.000.000/ 183.000 brukere

» Diskteknologi, Sun 859 TB

@ 4800 x 24 GB SSD
@ 384 x 300 GB 15K
@24 x 300 GB 10K
@449 x1TB 7,2K

» Diskteknologi, HP 12 TB
@ 1 x 36 GB 15K (OS)
2 200 x 36 GB 15K (data)
6 x 300 GB 10K (log)
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Tabell oppsett

District 6,048,000

Cusomer 16144000000 183,00

History 18,144,000,000

omes  imagoooer 49000000

New order 5,443,200,000

Omerine  istdsoomoo0 164700000

Stock 60,480,000,000

e 00| 550000 9%

* History tabellen er W

** Et indeks til orders tabellen er partisjonert
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TPC-C: Tabell design

create cluster ordrcluster queue (
© w id number,
o d id number,
o _1d number SORT,
o _number number SORT)
hashkeys 183000
hash is ( (o w id - 1) * 10 + o d id - 1 )size 1490
tablespace ordr 0;

create table ordr (
0 1d number sort,
0 w_1d number,
o d id number,
0 ¢ 1d number,
o carrier 1d number,
o ol cnt number,
o all local number,
o _entry d date,
constraint ordr uk primary key ( o w id, o d id, o 1id ))
cluster ordrcluster queue (o w _1d, o d id, o _id);
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Kjerne parametere

/etc/sysctl.conf

net.ipv4.ip forward = O
net.ipv4.conf.default.rp filter = 1
net.ipv4.conf.default.accept source route = 0
kernel.sysrg = 0

net.ipv4.tcp syncookies = 1

kernel .msgmnb = 65536

kernel .msgmax = 65536

kernel.shmmax = 68719476736

kernel.shmall = 4294967296

fs.file-max = 6553600

vm.nr hugepages=32768

kernel.sem = 250 32000 250 128
net.ipv4.1p local port range = 1024 65000

fs.aio-max-nr = 804800
net.core.rmem default = 262144
net.core.wmem default = 262144
net.core.rmem max = 262144

net.core.wmem max = 262144
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TPC-C: init.ora parametere

Sun l2-node klynge HP — Oracle Standard Ed.
db block size = 8192 db block size = 2048
db cache size = 65G db cache size = 11000M
db 4k cache size = 2G db 8k cache size = 512M
db 16k cache size = 95G db 16K cache size = 11000M
db keep cache size = 210G db . keep cache size = 33500M
db recycle cache size = 40G db_recycle_cache_51ze = 6600M
shared pool size = 20G shared pool size = 2272M
java pool size =0 java pool size = 0
db file multiblock read count = 1 db file multiblock read count =32
parallel max servers = 0 parallel max servers = 0
log buffer = 268435456 log buffer = 10485760

gc _files to locks="1217-1276=42EACH"
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Listepris — database lisens(er)

Sun:

Oracle 11g Enterprise Edition, Per Processor $ 23.750
Real Application Clusters Per Processor $ 11.500
Partitioning, Per Processor $ 5.750

* 192 Prosessorer
Sum:$ 7.872.000

HP:
Oracle 11g Standard Edition One, Per Processor $ 2.900

* 1 Prosessor
Sum: $2.900
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Print
Wersion

07/14/09 IBM System %3650 M2 319.15 USD 07/31/08 T;"’EZTSE?L Server 2008 Enterprise :‘;rﬁ:f;:'"dﬂm Server 2008 Enterprise

04/13/09 gz:ivesrli::)ﬂﬂﬂ Maodel 7600R Enterprise 1,165 | 783.56 usD 04/13/09 :‘I;rn;ui;tuleL Server 2008 Enterprise :‘I;m;c;;t;:induws Server 2008 Enterprise N
03/30/09 PRIMERGY RX300 S5 800 | 343.91 USD 04/01/08 :';m;"i:uim Server 2008 Enterprise :';m;:;:i"d“m Server 2008 Enterprise |
03/30/09 IBM System %3650 M2 708 | 378.63 USD D6/30/02 T;r';"i:itﬂiql‘ Server 2008 Enterprise :‘;rﬁ:it;:i"dws Server 2008 Enterprise |
D3/30/09 Dell PowerEdge T610 766 | 334.00 USD 03/30/08 :';m;:uiql‘ Server 2008 Enterprise r;r“;:ﬂ?im“m Server 2008 Enterprise |
03/18/09 NEC :I-EDCC::SpDrIistSBDDMLIED (16 1,568 |1,180.01 USD 03/18/08 :Ifi;rl::di:il::ﬂiQL Server 2008 Enterprise :'I;ru;ﬂc;:;‘.;:induws Server 2008 Datacenter, N
02/19/09 | DM@ALL |pell PawerEdge RI0S 635 | 403.87 USD 02/19/08 :';m;"i:uim Server 2008 Enterprise :';m;:;:i"d“m Server 2008 Enterprise |
11/19/08 UNiSYS gz:iv:rlif;sﬂ)ﬂﬂ Model 7600R Enterprise 1,493 | 917.26 uso 12/09/08 :‘I;ru;::ﬂiQL Server 2008 Enterprise :'I;ro;:;‘.;:indows Server 2008 Datacenter, N
11/06/08 NEC ;lll_fntic::sp;'lszSSDDfﬁllﬁﬂ (12 1,400 |1,190.24 USD 12/31/08 :‘I;rDE?i;tDiQL Server 2008 Enterprise :‘I;m;;;;t;:induws Server 2008 Datacenter N
09/26/08 | iMSPUI [tnspur NFs2002 695 | 4,844.22 Y 11/30/08 :';m;"i:uim Server 2008 Enterprise :';m;:;:i"d“m Server 2008 Enterprise |

L

o~

&> | 100% |«
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_I'E':K':"_E""“rk’ Date Scale
- Recults Submitted Factor
- Description Eﬂ] ; i i
L Microsoft SQL Server 2008 Microsoft Windows Server 2008
T;é_% 10/07/09) 100 GB HP ProLiant DL380 G6& 50,738 1.79 USD 10/07/09 Enterprise x4 Edt SP1 Enterprise x64 Edt SP2 N =
'I'pc H invent
Pricing Spec m ) Microsoft SQL Server 2008 Microsoft Windows Server 2008
09/04/08| 100 GB HP ProLiant DL380 G& 51,085/ 1.09 USD 10/05/09 N
TPC Energy /04y . rotEn ‘ /OS5I O3 e terprise x64 Edt SP1 Enterprise x64 Edt SP2
Obsolete R EFF
:gg:‘; pg/27/08| 100 GB m HF ProLiant DL380 G6 51,422| 1.07 USD 09y 14700 croseft SQL Server 2008 Microsoft Windows Server 2008 N
- TPC-D ! : Enterprise x64 Edt SP1 Enterprise x64 Edt 5P2
_rpc R invent
- TPC-W m . Microsoft SQL Server 2008 Microsoft Windows Server 2008
- TPC-App 07731709 300 GB _ HF Proliant DLY&5 G6 91,558 1.54 USD 10/30/09 Enterprise x64 Edt SP1 Enterprise x64 Edt SP1 N
" Tachnical Articles S O Mi ft SQL 5 2008 Mi ft Windows S 2008
& @S . icrosol enver icrosoft Windows Server
. Related Links o7/06/09 300 GB .zén Sun Fire X4600 M2 55,157| 2.80 USD 07/06/09 Enterprise x64 Edt SP1 Enterprise x64 Edition N
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ﬁ HP Integrity Superdome - TPC-H Rev 2.8.0
P Itanium/1.6 GHz/18MB iL.3 -

Report Date:

inmvemnt 32])/64(‘,‘ April 29, 2009
Total System Cost Composite Query per Hour Metric Price/Performance
123,323.1 $20.54 USD
$2.532,527 USD ’ i
QphH@1000GB Price/QphH@1000GB
Database Size Database Mana ger C}Perating System Other Sotftware| Availability Date

Oracle Database 11g
Enterprise Edition with

1000 GB~ Partitioning and Oracle HP-UX 11i v3 64-bit None Now
Automatic Storage
Management
Database Load Time = 01:07:12 Load Includes Backup: N Total Data Storage/Database Size = 112.42
RAID (Base Tables Only): N|RAID (Base Tables and Auxiliary Data Structures): N RAID (All): Y
Svstem Configuration
Number of Nodes: 1
Processors/Cores/Threads/Type: 32/64/64/Intel Itanium 9140 1.6GHz. 9MB 1L3 cache per core
Memory: 384 GB
Disk Drives: 1 High Availability Storage Systems with 4 18GB disks and
32 EVA 4400 (with total of 768 146GB 15K RPM disks)

Total Disk Storage 112416GB (In this number one GB 1s defined as 1024*1024%1024 bytes’
Lan Controllers 1 PCI 1000BT Lan Adapter

*Database Size includes only raw data (e.g. no temp, index. redundant storage space, etc.)
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invent

HP BladeSystem c-Class 128P RAC
with

TPC-H Rev. 2.8.0

HP Oracle Exadata Storage Servers

Report Date:
June 3, 2009

Total System Cost

Composite Query per Hour Metric

Price / Performance

$6,320,001USD

1,166,976.6
QphH@1000GB

$5.42USD
$ / QphH@1000GB

Database Size Database Manager Operating System

Other

Software Availability Date

Oracle Database 11g Release 2
Enterprise Edition with Oracle
1000GB Real Application Clusters,
Partitioning and Advanced
Compression

Oracle Enterprise
Linux

December 1, 2009

Hardware Available Now

Database Load Time = 2:22:57

Load Included Backup: N

Total Data Storage / Database Size = 38.79

RAID (Base tables only): n.a

RAID (Base tables and auxiliary data structures): n.a

RAID (All): Y

Database Server Components System Total

HP BladeSystem ¢7000 Enclosure: 4
HP ProLiant BL460c¢ Server: 64

Quad-Core Intel Xeon X5450 Processor (12M Cache, 3GHz)

(Processor/Cores/Threads): 128/512/512
Memory: 2080GB

HP 146GB 10K SAS 2.5 Hot Plug HDD (OS. Flat files): 128
Total formatted storage internal to Database Servers: 18688GB
HP 4X DDR IB DP Mezzanine HCA for HP BladeSystem c-Class: 128
HP GbE2c Ethernet Blade Switch for c-Class BladeSystem: 8
HP 4X DDR IB Switch Module for HP BladeSystem c-Class 12

Per Node

11.4.
1n.a

2/8/8

32GB x 63 Nodes
64GB x 1 Node

2

292GB

-

n.a
1n.a




TPC-H: Tabell design

create table orders(
o orderdate,
o _orderkey NOT NULL,
o _custkey NOT NULL,
0 orderpriority,
o shippriority,
o clerk,
o _orderstatus,
o totalprice,
O _comment)
pctfree 1
pctused 99
initrans 10
tablespace ts o
compress for all operations
parallel
nologging
partition by range (o_orderdate)
subpartition by hash(o_orderkey)

L 4

20

create unique index 1 o orderkey
on orders (o orderkey)

global partition

by hash (o orderkey)

partitions 512
pctfree 10
initrans 10
tablespace ts 1o
parallel
compute statistics
nologging;
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TPC-H: init.ora parametere

HP Superdome

Cpu_ count =
db block size =

db cache size =
db_write:_processes =

Java pool size =
shared pool size =
large pool size =

optimizer features enab
optimizer index cost ad

64

) 32768
db_file_multiblock_read;count

24G
16

102

100G

le =
j:

4

parallel execution message_ size

parallel max servers =
parallel min servers =
parallel threads per cp

pga_aggregate_ target =

2560
2560

u:

60g

2

64

11.1.0.6.1
200

es (RAC)

65535

HP-blad

8
32768
32

19G
1

52428800
3G
2G

11.1.0.7.1
1000

16384

128

128

lé6g



TPC-H: CREATE DATABASE

HP Superdome

create database

controlfile reuse

logfile '"+DG1l' size 120000m reuse,
'"+DG1' size 120000m reuse

datafile '+DG1l' size 5000m reuse

sysaux datafile '"+DGl' size 5000m reuse

undo tablespace ts undol

datafile '"+DG1l' size 32000m reuse
maxdatafiles 3000;

create temporary tablespace ts temp
tempfile '"+DGl' size 128000m reuse
extent management local
uniform size 5M;

create tablespace ts 1S5{i}
datafile '+DG1l' size 25600m reuse

extent management dictionary
default storage (initial 100m next 100m maxextents unlimited

pctincrease 0) nologging;



TPC-H: CREATE TABLESPACE

HP Superdome

create tablespace ts 1S5{i}
datafile '+DG1l' size 25600m reuse
extent management dictionary
default storage
(initial 100m next 100m maxextents unlimited pctincrease 0)
nologging;

create tablespace ts o${i}
datafile '+DGl' size 6100m reuse
extent management dictionary
default storage
(initial 20m next 20m maxextents unlimited pctincrease 0)
nologging;

create tablespace ts s
datafile '"+DG1l' size 2800M reuse
extent management local autoallocate nologging;

create bigfile tablespace ts p
datafile '+DGl' size 38000m reuse
extent management local autoallocate nologging;
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TPC-H: NOLOGGING

Information a

i) Errar in query at ine 0, col 0 ;

ORA-33272 Analyhc workspace DM_MOLAP AW DWW cannot be opened.
ORA-0157E: ORA data block corupted [file # 52, block # 24.338]
ORA-01110: data file'52: */db01 faradata /DWW SI T DWSIT _olap_ths_010.dbF
ORA-26040: Data block wasz loaded uzing the NOLOGGIMG option
ORA-06512: at "S5 OLAPIMPL_T", line 23

ORA-0BE1Z: at "S5 OLAPIMPL_T", line 17

DRA-0B51Z: at line 4

Rt

* NOLOGGING medfarer at du ikke pa en sikker mate kan duplisere
en database ved hjelp av Recovery Manager Cloning.

* NOLOGGING medfgrer at du kan risikere a matte ga tilbake til
siste fulle sikkerhetskopiering.



TPC-H: NOLOGGING

DVH@DVIT SQL> INSERT INTO ingemar person SELECT * FROM PERSON;
NOLOGGING 00:02:21.72, 00:02:25.23, 00:02:17.84
LOGGING 00:02:16.28, 00:02:22.92, 00:02:11.67

DVH@DVIT SQL> ALTER SESSION ENABLE PARALLEL DML;
DVH@DV1T SQL> ALTER TABLE person PARALLEL 8;
DVH@DVIT SQL> INSERT /*+ PARALLEL (i, 4,4) */
INTO ingemar person i
SELECT * FROM PERSON;
NOLOGGING 00:00:31.02, 00:00:36.16, 00:00:35.37
LOGGING 00:00:41.83, 00:00:35.15, 00:00:35.33

DVH@DV1T SQL> INSERT /*+ APPEND PARALLEL (i, 4,4) */
INTO ingemar person 1
SELECT * FROM PERSON;
NOLOGGING 00:00:32.71, 00:00:26.25, 00:00:24.23
LOGGING 00:00:26.34, 00:00:27.80, 00:00:23.50
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TPC Energy

Eksempel:

A TPC-C result of 139,693 tpmC is completed over a period of 120 minutes using
38,643,582 transactions of all types. The total energy consumption of that single
measurement interval was 21,050 watt-hr or1,263,000 watt-min. So, even though
the 16,763,160 transactions used in the reported throughput is not all the work

completed, it is a fixed linear function of the entire work (43%) and is used to
calculate the TPC Energy Primary Metric.

The calculation 1,263,000 watt-min / 16,763,160 transactions results in 75.3
watts/KtpmC

1,263,000 watt-min / 16,763,160 transactions = 75.3 watts/KtpmC



Konklusjon

Oracle Standard Edition One kan vaere aktuell.
TPC-C benytter 2, 4, 8 og 16 KB databuffere.
Raw device TPC-C; ASM TPC-H.

Mange disker med ulik ytelse.

Hash Cluster bgr vurderes.

Trenger ikke a partisjonere alt.
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Fremdeles brukes Dictionary Managed tablespaces.

TPC-Energy kan bli viktigere...

Ja, TPC-tester kan fremdeles vare av stor
Interesse!

Men forst og fremst i markedsfaringen.
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