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Introduction

• Description of RAPS8
• Initial Port
• Results for the Forecast Model
• Preliminary Results for 4DVAR
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Description of RAPS8

• Comprises the Forecast Model and 4DVAR
• Forecast Test Cases are

– T21L19
– T21L31
– TL159L60
– TL399L62
– TL511L60
– TL799L91

• Forecast Model is well understood
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Description of RAPS8 (cont)

• 4DVAR Test Cases
– TL159L60
– TL511L60
– TL799L91

• New and Different Code since last Benchmark
• Preliminary Results

– 2.5 Days Work at INM
– 3-4 More Days Solving Problems

• Early Indicative Results for the Cray X1
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Cray X1 Node
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Local node memory
Peak BW = 16 slices x 12.8 GB/s/slice = 204.8 GB/s
Capacity = 16 to 64 GB

Inter-node network
Two ports per M-chip
1.6 GB/s peak both directions per port

Two SPC I/O channels per I-chip
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Cray X1 and HPCD Metrics

ScalarVectorProcessor Type

~2 Gbytes/s~6 Gbytes/sPeak Interconnect

7.6 Gflops/s3.2 Gflops/s in SSP Mode
(12.8 in MSP Mode)

Peak Performance

HPCDCray X1Characteristic

Cray X1 and HPCD were introduced several years apart
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Forecast Results for TL399L62 

8.2%801084
(805)

128 CPUs
32 x 4

IBM p690+ at 
ECMWF

8.4%412102
(412)

64 CPUs
16 x 4

IBM p690+ at 
ECMWF

20.0%412102
(418)

64 SSPsCRAY X1 at INM

% of PeakGflopsWall (secs)
(FCD/D)

CPUs
MPI x OpenMP

Computer
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Forecast Results for TL511L60

20.2%1552026
(435)

240 SSPsCRAY X1 at INM

8.6%784035
(215)

120 CPUs
30 x 4

IBM p690+ at 
ECMWF

IBM p690+ at 
ECMWF

CRAY X1 at INM

Computer

150

78

Gflops

8.2%2099
(411)

240 CPUs
60 x 4

20.3%4042
(216)

120 SSPs

% of PeakWall (secs)
(FCD/D)

CPUs
MPI x OpenMP

Total ���������	
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TL511L60 GSTATS Profile

0.0 500.0 1000.0 1500.0 2000.0 2500.0 3000.0 3500.0 4000.0 4500.0

CNT0     - COMPLETE EXECUTION

CNT4     - FORWARD INTEGRATION

SCAN2MDM - GRID-POINT DYNAMICS

SPCM     - SPECTRAL COMP.

SCAN2MDM - PHYSICS

SPNORM   - SPECTRAL NORM COMP.

SCAN2MDM - RADIATION CALC.

SUINIF

SUSPECG

SUSPEC

SUGRIDU

SPECRTDM

SUGRIDF

CPGLAG   - SL COMPUTATIONS

C
at

eg
o

ry

Total Time (secs)

HPCD

Cray X1
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What is Dr.Hook ?

• A Fortran & C-callable instrumentation library to:
– Trap run-time problems
– Gather profile information per subroutine

• Wall-clock or CPU-times
• Mflops/s & MIPS rates

• The basic feature:
– Keep track of the calling tree
– Upon error (when caught via Unix-signals) tries to 

print the current active calling tree
– The system specific traceback can also be printed
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Dr.Hook Profiling Information

• When the Mflops counter is enabled, the 
following output can be produced:
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TL511L60 Dr Hook Profile

0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0

CUADJTQ@1

CLOUDSC@1

LAITQM@1

MXMAOP@1

CUASCN@1

LASCAW@1

VERINT@1

LAITLI@1

>MPL-BARRIER Before CPGLAG

>OMP-CPG

VDFEXCU@1

LAITQMH@1

LARCHE@1

OPDIS@1

VDFEXCS@1

CUBASEN@1

VDFMAIN@1

SLTEND@1

SWNI@1

>MPL-TRMTOL_COMMS

CALLPAR@1
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e

Time (secs)

HPCD

Cray X1
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TL511L60 Dr Hook Mflops/s

0 500 1000 1500 2000 2500 3000 3500
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CUASCN@1

LASCAW@1

VERINT@1

LAITLI@1

>MPL-BARRIER Before CPGLAG

>OMP-CPG

VDFEXCU@1

LAITQMH@1

LARCHE@1

OPDIS@1

VDFEXCS@1
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SLTEND@1
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TL511L60 32MPI GSTATS

0.0 10.0 20.0 30.0 40.0 50.0 60.0

TRSTOM_COMMS

TRMTOS_COMMS

SLCOMM1_COMMS

SLCOMM2_COMMS

SLCOMM2A_COMMS

IRCVGPF

ALLGATHER IN GATHERG

COMMSPNORM  GATH

TRGTOL_COMMS

TRLTOG_COMMS

TRLTOM_COMMS

TRMTOL_COMMS

C
at
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o

ry

Total Time (secs)

HPCD

Cray X1
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T511 Forecast Message Lengths
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TL511L60 128/32MPI GSTATS

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0

TRSTOM_COMMS

TRMTOS_COMMS

SLCOMM1_COMMS

SLCOMM2_COMMS

SLCOMM2A_COMMS

IRCVGPF

ALLGATHER IN GATHERG

COMMSPNORM  GATH

TRGTOL_COMMS

TRLTOG_COMMS

TRLTOM_COMMS

TRMTOL_COMMS

C
at

eg
o

ry

Total Time (secs)

HPCD 32 MPI Tasks

HPCD 128 MPI Tasks

Cray X1
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Second Part of RAPS8

4DVAR
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4DVAR Results for TL511L60

Traj_0 2675
Min_0 1755
Traj_1  365
Min_1 1955
Traj_2 1287

Traj_0 3524
Min_0 3728
Traj_1  434
Min_1 3150
Traj_2 1144

128 SSP’s on 
Cray X1

Elapsed Time in 
Seconds

Cray X1 after 2 
Days Optimisation

Elapsed Time in 
Seconds

Cray X1 “AS-IS”

Processors

These Times are from the end of August/beginning of 
September

They are not the current times
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TL511L60 MIN_1 Times - 1

0 20 40 60 80 100 120

LWPTL@3

LWPAD@3

>MPL-BARRIER IN SLCOMM1

ODB:ODB_SELECT@4

LAITRITLAD@3

>MPL-BARRIER IN MPOBSEQAD

>MPL-BARRIER IN TRMTOS

>MPL-BARRIER IN GATHERTC

SWNIAD@3

FODB_CHECKVIEWREG@4

codb_select_@4:codb.c

CUADJTQ@1

VERINT@2

LARCINAD@4

>MPL-BROADCINT

CUASCN@1

R
o

u
ti

n
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N
am

e

Time in Seconds

Cray X1

HPCD
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TL511L60 MIN_1 Times - 2

0 10 20 30 40 50 60 70 80

SWNITL@1

SWDEAD@3

SWTT1@3

MXMAOP@1

SWDE@3

>MPL-TRLTOM_COMMS

SWDETL@1

>MPL-BRPTOB

LAITRITL@4

LWAI@1

LASCAW@3

SWTT1TL@1

>MPL-TRGTOL_COMMS

SWRAD@3

SWTT1AD@3

SWNI@3
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Cray X1
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TL511L60 MIN_1 Mflops/s - 1
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TL511L60 MIN_1 Mflops/s - 2

0 200 400 600 800 1000 1200 1400 1600 1800

SWNITL@1

SWDEAD@3

SWTT1@3

MXMAOP@1

SWDE@3

>MPL-TRLTOM_COMMS

SWDETL@1

>MPL-BRPTOB

LAITRITL@4
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SWTT1AD@3
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R
o

u
ti

n
e 

N
am

e

Mflops/s

Cray X1

HPCD



�����27 October 2004Slide 23

4DVAR Optimisation

• Early Indicative Results for the Cray X1
– Further ODB Optimisation
– RTTOV Optimisations
– Cray Message Passing Improvements
– Possibly I/O
– OpenMP

• Plenty of Optimisation Opportunities
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Questions

Thank You
&

Any Questions?
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HIRLAM 1x32 PEs

Statistics for All PEs for All Types

Total Number of Mega-Transfers 1004.764
Total Number of Mega-Words 369835.760
Total Number of Mega-Bytes 2958686.080

Total Number of Mega-Transfers per Timestep 0.930
Total Number of Mega-Words per Timestep 342.441
Total Number of Mega-Bytes per Timestep 2739.524

Total Number of Mega-Transfers per Timestep per PE 0.029
Total Number of Mega-Words per Timestep per PE 10.701
Total Number of Mega-Bytes per Timestep per PE 85.610

Average Transfer Rate 1047.933 Mbytes/s
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HIRLAM 2x32 PEs
Statistics for All PEs for All Types

Total Number of Mega-Transfers 1892.329

Total Number of Mega-Words 372859.086

Total Number of Mega-Bytes 2982872.688

Total Number of Mega-Transfers per Timestep 1.752

Total Number of Mega-Words per Timestep 345.240

Total Number of Mega-Bytes per Timestep 2761.919

Total Number of Mega-Transfers per Timestep per PE 0.027

Total Number of Mega-Words per Timestep per PE 5.394

Total Number of Mega-Bytes per Timestep per PE 43.155

Average Transfer Rate 646.998 Mbytes/s


