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Introduction to using Lenngren

The login node is called 1ise. pdc.kth. se. The environment is the same as elsewhere at PDC, with kerberos login
2nd AFS for home directories. Software packages are accessed using the module system.

Read more shout the hardware and the availsble software . The current MPI implementation on Lenngren is Scali MPI
Connect. See the L ction to SCALI MPI for more details.

Froken Lise by Anna Maria Lenngren:

Fréken Lise vid fjorton 4r
Snérd och rak och sedig gir,
&lla dar moraler fir

Af en fransk bedagad hexa,
Dansar, spelar, fir berdm,
Skidar englar i hvar drém,
Tecknar blommor pi sin sém,
Medan egna blomster vixa.

Unga Lindor, dédligt kir,
Snart den skénas hand begir,
Haftig, varm och tridgen ar,
Lofvar dyrt att evigt brinna.
Ringar, nipper, bref och bud,
Klagan, tjusning, brutna ljud,
Offer till de giftas gud ——
Fu dr froken Lise grefvinna.
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Computing resources

HP ItaniumZ2
Cluster25 =

180 p'roc'fyessbvrs
O 0.6 Tflop/s

L,
FKTHL 0.5 Tbyte memory
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IBM SP (KALLSUPZ2)
Linix Computer for
+% | jnux-Lab PC Cluster  research and educatior

OCH

<=, 16 processors IBM PIII at KTH, 32 processors

KTH

12 processor Stockholm Bioinformatics Centre

sgi Origin 2000 +350 nodes (P4 and Athlon)
used as

graphics engine SWEGRID
for the VR-CUBE 100 nodes (Intel P4)
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Claimed (a
questioned
a¥+ LCSC 2004

Ser Performance Increase

C éMachine Nodes Available “1/3"” Rule  Actual Job
0 +°ber 1 Batch Size
Nodes
@EE Strindberg 154 130 32
o5 T S :
FKTHS Lucidor 90 85 16
Tyl oW Del 444 300 100 64
Machine Actual Job TPP/Node @ Memory/N Typical Typical
Size (GFlop/s) @ ode TPP/Job Memory;
(GByte) (GFlop/s) @ ob (GByt
Strindberg 32 0.64 0.25 7 3
Lucidor 16 7.2 6 38 32
MG DI 64 13.6 8 290 171

Cluster

LCSC 2005
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Cluster Configuration

32 % PE1850

2 x MTS2400

1 x PC3348
1% 3COM 3848
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32 x PE1850

2 % MTS2400
1x PC3348
1% 3COM 3848
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2 x MTS2400
1% PC3348
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32 x PE1850

2 % MTS2400
1x PC3348
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32 % PE1850

2 x MTS2400
1% PC3348
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26 x PE1850

2 % MTS2400
1x PC3348
1% 3COM 3848

1% PE2850
1% PE1850

2 x MTS14400
1% 3COM 3848

MTS14400

MTS14400

442 Compute Nodes

2 Management Nodes
28 x 24 port IB Switche
2 X 144 port IB Switche
14 Gbit switches

100 Mbit management L

Power: 154kW

LCSC 2005
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CPUs

e Intel 3.4 GHz Xeon EM64T (Extended Memory 64
Technology)

e TPP 6.8 Gflop/s
Qége@%g e 90 nm technology 300 mm wafers
%”KTH% e 800 MHz system bus

e DDR2 Memory

e Streaming SIMD Extension 3 (SSE3)
8 more Streaming SIMD registers
(and 8 more general purpose registers)

et
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Nodes

e Dell 1850 server

e 2Xx 3.4 GHz Xeon EM64T
e 1MB L2 Cache

e 8 GB DDR2

e 36 GB 10’ rpm SCSI disk

o Intel 7520 Chipset
PCI-Express 4x, 8x
DDR2 (BW: 6.4GB/s)

e 2 x 1 Gbit integrated Intel NIC's

e F*‘L‘Whﬁ{*‘*’
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Interconnect

e PCI Express 8x HCA
e 4 links (4x) 10Mbit/s

Bandwidth: 919 Mbyte/s
Latency: 3.6us

= (Switch 1hop. Benchmarking
gﬁ@ Jens Simon, Paderborn)
EKTHS
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2 X 120 Port Switches
28 x 24 Port Switches

Mellanox Technologies

LCSC 2005
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Interconnect
442-Node Cluster half CBB

*  442-port fabric with MTS2400 L1 Switches and MTS14400 L2 Switches
* 442 Servers with InfiniHost HCA

@é@ »  Ultra-low latency: only 5-hops worst case
e T * In-band Switch Management from single remote host
EZKTHEY
VETENSKAP
SENOCHIKONSHI 4  _4XCable — 4 4X Cables
GG%X 4%1?9,15 Node-L1 Connection L1-L2 Connection Qty Description Part Number
ia — 28 MTS2400 24-Port Switch MTS2400-24
Parallelldatorcentrum 16 G -
[ gﬁ E, — 2 120-Port MTS14400 MTS14400-120
6 I—F = = 442 InfiniHost HCA
Nodes 32 666 *4X Copper Cable multiple vendors
16 gi: .....
28 24-Port =
16 gxu *Cable lengths are estimated. Customer must
L1 Switches < Nodes — 2, 120-port, calculate true lengths based on individual installation.
16 EEE MTS14400 L2 Switches
Nodes

Mellanox Technologies Confidential
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The Lot

442 Compute nodes (+2 other)

TPP: 6 TFlop

&

o2 = g e Aggregate memory: 3.5TByte
FKTH$
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288 000 US$/Tflop (all included)
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Fraction of Total Number of Jobs (%)

IBM SP Strindberg — Job distributior

Mostly 0.64 Gflops nodes with 0.256 GB

Number of Jobs for Different Parallel Job Sizes - IBM SP Strindberg 1996 - 2003 100 Compute Time for Different Parallel Jobs Sizes - IBM SP Strindberg 1996 - 200
100 T T T T T T T - ——"
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Fraction of Total Number of Jobs (%)

100

HP Itanium?2 Cluster - Job

distribution

7.2 GFlops 6 GB nodes

Number of Jobs for Different Parallel Job Sizes - HP Itanium2 Cluster Lucidor 2003 - 2004
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IBM SP Strindberg Usage

Users Runing Jobs on the IBM SP

Number of users

Number of Jobs on the IBM SP
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HP Itanium?2 Usage

Number of Users on the HP Itanium2 Lucidor Cluster

Number of users
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Number of Jobs on the HP Itanium2 Lucidor Cluster
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Lenngren: Number of Users per Month

Number of Users per Month on Dell EM64T Xeon Cluster Lenngren

Parallelldatorcentrum

Users

2004 2005
Month

LCSC 2005
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Lenngren: Number of Jobs per Month
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250000

Allocated Node Hours

Lenngren: Compute Time per Month

Used Compute Time per Month on the Dell EM64T Cluster Lenngren
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IBM SP Strinberg Queuing
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Lucidor HP Itanium 2 Cluster Queuinc
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Queue Time (h)

250 T T T T

HP ItaniumZ2 2003-2004

58 517 jobs
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Queue time (minutes)

Lenngren Queue time for Jobs with Queue Time < 18 min (73% of jobs) vs.

Compute Time

10 ma-oe T T T T
Jobs >= 32 Nodes o}
Jobs < 32 Nodes &
. <0 O
Semn ¢ O o —

4 W— O m

C Wm0 B OO0 O

Lenngren Queuing Jobs with
Queue Time < 10 minutes

2068
Total

4000 6004 80648
compute time (Wall clock x # nodes) C(h)

LCSC 2005
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Fraction of Number of Jobs
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Lenngren February to September 2865
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Lenngren usage - unchanged since 2005/10/18 16:44 Lenngren usage - unchanged since 2005/10/19 00:58
Frame 1 |Frame 2|Frame 3 [Frame 4|Frame 5|Frame &|Frame 7|Frame 8|Frame 8|Frame Frame 1 |Frame 2|Frame 3|Frame 4|Frame 5|Frame 6|Frame 7|Frame 8|Frame
lola arkady | olofg | open | open | open | open pmitev | open | elenius | heden | aodell | acdell | nilss
tola ar<ady | olofg | elenius | open open open pmitev | open |elenius | open | aodell | aodell | nilss:
tola arkady | olofg | elenius | open opean opean omitev | hennkg | elenius | davida | aodell | aodell | niss
tola arkady | olofg | elenius |senvice| open | open neden | henrkg | elenius aodell | niss:
tola arkady | olofg |elenius | open | open | open |Senvice | nenrig | elenius aodell | nilss
37|interactive| tola arkady | olofg open | open | open prritev |IRNNE | — ]
35(interactive| tola arkady | ololg | elenius | open open cpen omigv hennkg | elenius | davida | aodell | acdell | nilss|
25| senviee | tola arxady | ololg n open open open patnk] | hennkg | elenius | davida | aodell | aodell | nilss)
34
3 patnk] |hennkg | elenius | davida | aodell | aodell | nilss)
a2| semvice | tola | patrk] | arkady | olofg |elenius | open | open | open open mikun | hennikg | elenius | davida | acdell | acdall | nilss:
31 semvice | tola | mkun |arkady | olofg |elenius | open | open | open | opeq mxun | nenng | elenus | davica aodel | nissi
So[isemvice | tola | mkun | arkady | olofg | elenius [Semvieel| open | open | oped mikun | hennikg | elenius |Senvice |senvice | aodell | nilssi
20| senvice | tola | mkun |arkady | olofg |Senvice |semvice| open | open open mikun | hennikg | elenius | davida | acdell | acdell | nilss:
28| senvice | tola | mkun |arkady | olofg |elenius | open | open | open oDEn hennikg | hennikg | elenius | davida | acdall | acdell | nilss:
27| senvice | tola |carstenm| arkady | olofg | elenius | open | open | open [ open tola [nennkg | slenius | davida | acdsll | aodell | niss
25| service | tola arkady | olofg | elenius | open open open open tola |hennkg | elenius | elenius | aodell | aodell | acde
Qge T %9 25| service | tola tola |arkady | olofg |elenius | open | open | open open =
24 b
FKTHY & z
VETENSKAP 22 21
<8 OCH KONST 2% m 20| tola tola -hennkg elenus | elenus | aodell | aodell | aode
() 9 18] tola tola tola | hennkg | elenius | elenius | aodell aodel
T ES® 20| toha | tola NN ar<acy | okl lenius | open | open | open | oped [oiNEESESNl toia | tola hemk: elenius | elenius | aodell | acdell | acde
19] tola tola tola arkady | olofg | elenus | open _ Sl ooedt 117 tola tola | hennkg | hennkg | elenius | elenius | acdell | aodell | aodsl
Parallelldatorcentrum |l5| S8fvige | tola tola |arkady | olofg |elenius | open | open | open | cwmd (5[ toia tola |hennkg | henrikg | elenius | elenius | aocdell |Senvicel| acde
17| tola tola |carstenm| arkady | olofg |elenius | open | open | open | cwmd 15| toka tola | hennikg | hennikg | elenius | elenius | pmitev | aodell [ acde
16| tola tola |[carstenm| ar<ady | olofg | elenus | open open cwmdl [14]  tola tola | hennkg | hennkg | elenius | elenius | omitev | aodell | aode
15| tola tola |[carstenm| ar<ady | olofg | elenius | open open open cwmal [13| tola mk<un nemkgelenus elenius | pomitev | aodell | acde
14| tola tola |[carstenm| ar<ady | olofg | elenus | open | open | open open| |12
13| tola m<un cars!enm olofg |elenius | open | open | open opeq (11
12 10| tola mkun | hennkg | hennkg | open | elenius | pmitev | aodell | aodel
11] mikun | hennkg | hennkg | open | elenius | pmitev | aodell | aode
10| tola | mkun |carstenm| arkady | arkady | elenius | open | open | open | open s ::: ":;”: ::: 2 x meleuus 2:2 x m
m,mm OEBStT) askady | arkady [SESESN| open L - oped 8| tola tola tola |hennkg | open | elenius | pmitev | aodell | aocde
8 _toka —_— - opén open opén opey 5| tola tola tola | pmitev | open |elenius | heden | aodell | acde
7] toka tola tola Slil Slil Sl O020 T3 mixun tola tola | pmitev e‘erws heden | aocdell | acde
5| tols tola tola Open | open | open o223 mkun tola | pmitev | open [elenius | heden [Senvice| aoce
5| tola tola tola open | open | open open| [2
4 mxun tola tola open | open | open open| [ 1]
2 261 batch nodes used out of 278 available.
! |
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o 2000, 300 1] A1 | 5101 [ 61 [ s [ B, ) B0, )] 1001, | 11 ([ 1200, ) T30, 1awc)] St update: 2005-10-19 01:30
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n27 i 6t i iB i i :225 2 24 25
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n2s T T T TS ERTEE T T T id id iB i3 [n22
n20 [F7E i B & & i B g & i i& g g i net
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a7 | HETE TR E e e iB B B iB g |17 24 2 27
nis| 23 23] 28
ne |18 i B & & B B st & i i g i i 15128 > > 26l ¢
ns |18 & & 8 8 & & 8 8 ig i8 ig i i nt4]| 23 23| 28] 4
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n3 |8 i i st |8 i B g & i ig g g i %
nto {718 i B & & i B & & i ig ig i i T 23 23 250 ;
no9 | st & i & & i & & & ig & ig B & n0g| off 23 23] 25| 4
nO8) 23 23 24| i
nos |18 i B 8 & i B & & i ig g i g = 2 2 -
7| 23 23| 17| 23 24| &
no7 |18 i B 18 & B B & & i i g i i 08 % 2
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Online Proposal System

Call for proposals
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16:00 hours

The SNAC policy
Committee members
Available resources

Project Catalogue

Online submission
questions

Welcome to SNAC's online proposal system!

You must complete all three of the following steps by the deadline in order to complete the submission process. Deadine
for proposals = 2 November 2005 at 16:00. At that time, all access to the online application system will be closed.

* Before submitting your application please read the detailed instructions.

* Projects requesting smaller allocations should contact the centers directly {current limits are 1000 CPU

hours/month for most systems). See the detailed instructions.
* |f you are awarded time by SNIC, you agree to the policy on online information.

Step 1: Register

You register each of your proposals one time. To complete this step, you only need the principal investigator's
name, email address, and the project title. As a result of registering your proposal, you will receive a login name

and password, which you use to complete the proposal submission process.
Step 2: Edit

Under this step you work with an already-registered proposal. You need the login name and password provided
when you registered your proposal to enter this part of the submission process. You can come back to this step to
edit your proposal as many times as you like. The system remembers what you entered during previous sessions.

Step 3: Finalize

You take this step only once, when you are done editing your proposal and want to submit it to SNAC for
consideration. You need the login name and password provided when you registered your proposal to enter this
part of the submission process. The system automatically checks to see f all required parts of your proposal are

included.
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