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Disorders of Consciousness
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Laureys, Lancet Neurology, 2004
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EEG-based diagnosis of DOC
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Does this tool generalise?

Aim: assess the possibility of creating a universal tool for

EEG-based diagnosis of DOC

Methods:

Classifiers: SVM and Extra- Trees.
Compare against a dummy classifier.

Compare data spatially and
temporally subsampled.

Test on Resting State data (Liege).

Bootstrap to estimate Cl (2000
random samples).

Measure AUC-ROC.

Dataset
N (EEG)
N (Patients)
N (UWS)
N (MCS)
Sex Ratio

Age (M [SD]) in years

Delay (M [SD]) in days

Delay (MD) in days
Delay (min to max)
Anoxia (%)
Stroke (%)
TBI (%)

Other (%)

Paris 1
142
98
75
66
2.0
46.5 [17.8]

125.9 [372.9]

30.0

6 to 2611
29.6
29.6
23.5
18.4

Paris 2
107
92
52
56
1.9

45.4 [17.7]
299.5 [823.6]

40.5

8 to 6570

30.4
15.2
28.2
29.4

Liege
78
78
22
57
1.2
38.0 [14.3]

1040.5 [1227.6]

529

11 to 5380

N/A
N/A
48.1
N/A



Generalisation: Alternative EEG configurations
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Generalisation: Resting State R

Results:
e SVM: 81.62%
e Extra-Trees: 78.28%
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Count

Generalisation: Mixed EEG configurations

and acquisition protocols

ok

All the different spatial and temporal configurations
considered for training and testing
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e (Generalisation can be achieved despite changes in spatiotemporal configuration of the
EEG and recording protocol.

e Multivariate overperforms univariate models.

e Particularly with differences between training and testing sets.

e Choosing between ET and SVM classifier depends on the domain.

e FT: model to Fit them All.

e SVM: maximises AUC when data variability is low.

e Evoked potentials markers, while de-emphasized by the classifier, still contributes
positively.

¢ \/alidation Set: 72.91% with vs 71% without.

¢ \While brain function during task and resting state differ, we could olbserve significant
generalisation from task to resting state EEG.



Why is this impressive?
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Filter 1 minute

0.5 minutes
v
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v
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v
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25 minutes
v
Reduce )
Dimensions 5 minutes *

/

~ 32 minutes

X 500 = 16.000 minutes
= 266,6 hours
= 11,1 days
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Processing

eegs % Array with EEG file names
results = zeros(500)

for idx=1:500
this_eeg = read_eeg(eegs(idx));
filtered_eeg = filter_eeg(this_eeq);
cut_eeg = epoch(filtered_eeq);
clean_eeg = clean(cut_eeq);
referenced_eeg = rereference(clean_eeq);
markers = compute_markers(referenced_eeqg);
value = reduce_dimension(markers)
results(idx) = value

end

do_machine_learning(results)

¢ Possible problems:

e Defect = Expected Results # Actual Results
e Bug = When we know about the defect!

e Error/Fail = Manifestation of the defect

e Solution: Debug and correct

e Implies: > 11 days again!
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Parallel processing
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Parallel processing: considerations R

v
.W —» 500 Mb
v

Filter

—» 1 minute
—» 500 Mb

-—> 0.5 minutes

Clean

v

Re-reference

v

Compute
markers

v

Reduce

Dimensions

v

—» 500 Mb

—» 2 minutes

—» 500 Mb

—» 0.1 minutes
—» 500 Mb

—» 25 minutes

—» 45 Gb
—» 5 minutes

—» 100 Kb

vy ¥ ¥ ¥

Processor

Storage

Communication

How much time do we need?
How many do we have?

How much memory each process?

How much space do we need?
How fast is it?

How fast is it?
Do we use hidden communications?
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Parallel processing: considerations

wwwr
—» 500 Mb

—» 1 minute

Filter

Cut

Clean —» 28.6 minutes
—» 8 Gb
Re-reference

Compute
markers

—» 2 minutes

—» 45Gb

» Processor 54 cores

* 128 Gb
14 Tb
* Storage Speed: 2x HDD

* Olelpninnltiglleziilelyl s Gigabit network

How much can we parallelise this step?



Parallel processing: considerations

Processor

Storage

Communication

Available

54 cores

128 Gb

14 Tb
Speed: 2x HDD

Gigabit network

Required Overflow?

8 cores for a

Some overhead time
few seconds

1 most of the time (not much)
8 Storage is used
Crash
4.5 Gb (and good luck!)
None None

10 Jobs — ~27 Hours
15 Jobs — ~18 Hours

# Jobs

6.75 - 54

16



Parallel processing: running

1. Create a script that given a subject/sample number, runs the whole analysis

2. Use GNU parallel to run the script

parallel -jl10 --joblog job-analysis.log --resume --resume-failed --tag --delay 30 echo {} ::: "seq 1 10°

1 2 3 4 5 6 7 8

Number of Jobs to run in parallel

Keep a log of what happens

Resume where we left (if stopped)

Re-run the failed ones

Print a tag with the parameters before the output
Waiting time between processes

Command

Values to replace {} in the command

ONOO RN~



Parallel processing: running (example)

1. Create a script that given a subject/sample number, runs the whole analysis

run_analysis.m 2> ...
function run_analysis(sample_id)
disp(['Running sample ', num2str(sample_id)])
end

L I S

2. Use GNU parallel to run the script (within a bash script)

B parallel_analysis.sh
#!/bin/bash

njobs=4

command="'/Applications/MATLAB_R2017b.app/bin/matlab -nodisplay -nosplash -nodesktop -r "run_analysis({}); exit" '

1

2

3

4 samples="seq 1 20
5

6

7 parallel -j$njobs --joblog job-analysis.log --resume --resume-failed --tag --delay @ $command ::: $samples
8

e Alternative declaration of samples

samples=(Namel Name4 Sample23)



Parallel processing: running (example

0

Q0 Q0 Q0 Q0 Q0 Q0 Q0 Q0 Q0 Q0 Q0 Q0 Q0 Q0 Q0 Q0 Q0 QO

o0 Q0 Q0

6
6
6

o On

<MATLAB({R) =
Copyright 1984-2817 The MathWorks, Inc.
R2617b {9.3.8.713579) 64-bit (macitd)

September 14, 2617

Warning: Function functions has the same name as a MATLAE builtin. We suggest
yvou rename the function to avoid a potential name conflict.

To get started, type one of these: helpwin, helpdesk, or demo.
For product information, wisit www.mathworks.com.

Warning: Function functions has the same name as a MATLAE builtin. We suggest
yvou rename the function to avoid a potential name conflict.
= In path (line 189)
In addpath {line 94)
In startup {line 5)
Warning: Function functions has the same name as a MATLABE builtin.
yvou rename the function to avoid a potential name conflict.
= In path (line 189)
In startup (line 14)
Running sample &

<MATLAB (R) =
Copyright 1984-26817 The MathWorks, Inc.
R2617b {9.3.8.713579) 64-bit (macit4)

September 14, 2617

Warning: Function functions has the same name as a MATLAE builtin. We suggest
vou rename the function to avoid a potential name conflict.

To get started, type one of these: helpwin, helpdesk, or demo.
For product information, wisit www.mathworks.com.

Warning: Function functions has the same name as a MATLAE builtin. We suggest
vou rename the function to avoid a potential name conflict.
= In path (line 169)

In addpath {line 94)

In startup (line 5)
Warning: Function functions has the same name as a MATLAE builtin. We suggest
yvou rename the function to avoid a potential name conflict.
= In path (line 189)

In startup (line 14)



Parallel processing: running (example R

-» vcclass X cat job-analysis.log

Host Starttime JobRuntime Send Receive Exitval Signal Command

: 1578777874 .338 11.253 1839 a a Japplications/MATLAB_R2817b.app/bin/mat lab -nodisplay -nosplash -nodesktop -r "run_analysis{l);
1578777874 .348 11.296 1839 a a Zapplications/MATLAB_R2817b.app/bin/mat lab -nodisplay -nosplash -nodesktop -r "run_analysis(
1570777874 .347 11.295 1839 a a Japplications/MATLAB_RZ2617b.app/bin/mat lab -nodisplay -nosplash -nodesktop -r "run_analysis(
1578777874 .343 11.398 1839 a a Zadpplications/MATLAB_R2817b.app/bin/mat lab -nodisplay -nhospl 10 v =Y "run_anal (
1578777885 .596 12.151 896 a a Zadpplications/MATLAB_R2817b.app/bin/mat lab -nodisplay -nhospl 10 op =Y "run_anal
15787775885 .648 12.641 896 a a Zadpplications/MATLAB_R2817b.app/bin/mat lab -nodisplay -nosplas 10 <top -r "run_anal
1578777685.7 12.765 896 a a Japplications/MATLAB_R2617b.app/bin/mat lab -nodisplay -nospl 10 <top -r "run_anal

- 12.961 896 a a Zadpplications/MATLAB_R2817b.app/bin/mat lab -nodisplay -nhospl 10 <top -r "run_anal

157877 Lo 16.164 896 a a Zadpplications/MATLAB_R2817b.app/bin/mat lab -nodisplay -nhospl wodesktop -r "run_anal
157877 293 18.198 897 a a Zadpplications/MATLAB_R2817b.app/bin/mat lab -nodisplay 3 10 0p -r "run_anal

(1]
0

5
1
2
4
3
5
7
&)

= WO,




storing in Bx7f048604d010 and Bx7fB0485d94018

|
5 DATA_SURZ0936902 PY_OMPSTE:: data dimensions == 381 samples, 256 channels and 232 trials 1 [ 1 ¢ [ 1 | 1 [ 1 | ] ERN | 1 [ ! “] 5[ 1
5 DATA_SUR200936902 STE:: Running @(Bx7f@46c82a818) dims (256, 381, 232) nsym 6 and storing in @x7f@4| 2 [ ] 18 [ 1 [ 1 [ 1 | ] SL | 1 [ 1 6 [ 1
Bablfola I3[ ] 11 1 9 [ 1 [ 1 I 1 1 1 N} 1 | 1
5 DATA_SURZe0589682 STE:: Will process 230 trials in 23 blocks of 18 trials {2 left out) 4 [ 1 121 1 G 1 [ 1 | 1 12 [ 1 26 [ 1 [ 1
5 DATA_SURZ0856902 STE:: Will delay 3 samples and moke 5 random shuffles 5 0 1 15[ 1 [ 1 [ 1 | 1 15[ 1 [ 1 [ 1
5 DATA_SUR200589602 STE:: Using 12 threads to compute 6 [ 1 14 [ 1 [ 1 [ 1 | 1 14 [ 1 [ 1 a [ 1
5 DATA_SUR20038902 Elapsed ms in ste_timer = 69797 7 [ 1 15[ 1 3L 1 [ 1 | 1 15 [ 1 £ | %] [ 1
5 DATA_SUR20058962 PY_OMPSTE:: data dimensions == 381 samples, 256 channels and 232 trials I8 [ I A 1 4 [ 1 [ 1 | 1 16 [ 1 [ 1 [ 1
5 DATA_SURZ6B58982 STE:: Running @(Bx7fB41535b6168) dins (256, 381, 232) nsym 6 and storing in @8x3935 1 Men[| /[ [IIILIIITITIT] ] sks: 127, 328 thr; 27 running | RN RN RN RN RRRRARRR Y Tasks: 148, 677 thr; 33 running
68 | Swp[ 1 rage: 27.3¢ 27.67 | ] Load rage: 27.50 28.38
5 DATA_SURZBBS0902 STE:: Will process 238 trials in 23 blocks of 10 trials (2 left out) | 13:38:12 | Uptime: 12:53:58
5 DATA_SURZBB38982 STE:: Will delay 4 samples and make 5 random shuff les | |
5 DATA_SURZBB38982 STE:: Using 12 threads to compute | |
5 DATA_SURZBB38982 Elapsed ms in ste_timer = 68235 | |
5 DATA_SURZBB38982 PY_OMPSTE:: data dimensions => 381 samples, 256 channels and 232 trials 129874 fraimondo 39 2.7 39:86.72 /Jopt/anaconda/bin/python ste_band.py --nth|31257 fraimondo 39 R 1574 3.8 35:83 Jopt/anaconda/bin/python ste_band.py --nthr
5 DATA_SURZB858902 STE:: Running @(Bx7f@40a6b6@1a) dims (256, 381, 232) nsym 6 and storing in Bx3935/29948 fraimondo 39 2.7 2:36.82 /fopt/anaconda/bin/python ste_band.py --nth|31142 fraimondo 39 R 99, 4.9 7:39.99 Jopt/onacondasbin/python ste_band.py --nthr
6c@ 129946 fraimondo 39 2.7 2:36.14 /opt/anaconda/bin/python ste_band.py --nth|31144 fraimondo 39 R 99, 4.9 7:45.91 Jopt/onaconda/bin/python ste_band.py --nthr
5 DATA_SURZ0858902 STE:: Will process 238 trials in 23 blocks of 18 trials {2 left out) 129944 fraimondo 39 2.7 2:35.77 /Jopt/anaconda/bin/python ste_band.py --nth|31133 fraimondo 39 R 99, 4.9 §:41.15 /opt/anaconda/bin/python ste_band.py --nthr
5 DATA_SURZ0B30902 STE:: Will delay 5 samples and make 5 random shuffles 129945 fraimondo 39 2.7 2:36.88 Jopt/onaconda/bin/python ste_band.py --nth|31148 fraimondo 39 R 99, 4.9 7:41.83 /Jopt/anacondasbin/python ste_band.py --nthr
5 DATA_SURZBB38982 STE:: Using 12 threads to compute 129935 fraimondo 39 2.7 2:35.46 Jopt/onaconda/bin/python ste_band.py --nth|31138 fraimondo 39 R 99, 4.9 8§:47.39 Jopt/anaconda/bin/python ste_band.py --nthr
5 DATA_SURZ0858982 Elapsed ms in ste_timer = 69357 |38864 fraimondo 39 2.8 2:80.98 Jopt/anaconda/bin/python ste_band.py --nth|31136 fraimondo 39 R 99, 4.9 §:36.00 Jopt/onaconda/bin/python ste_band.py --nthr
5 DATA_SURZ0858902 PY_OMPSTE:: data dimensions => 381 samples, 256 channels and 232 trials 138867 fraimondo 39 2.8 2:80.98 Jopt/anaconda/bin/python ste_band.py --nth|31143 fraimondo 39 R 99, 4.9 7:49.92 Jopt/onaconda/bin/python ste_band.py --nthr
5 DATA_SURZ0858962 STE:: Running @(@x7f@3ffal101@) dims (256, 381, 232) nsym 6 and storing in Bx3935 /30057 fraimondo 39 . 2.8 2:80.90 Jopt/anaconda/bin/python ste_band.py --nth|31319 fraimondo 39 R 99, 3.8 6:35.62 Jopt/onaconda/bin/python ste_band.py --nthr
6cl 129947 fraimondo 39 72,7 2:36.89 Jopt/anaconda/bindpython ste_band.py --nth 31328 fraimondo 39 R 99. 3.8 6:41.62 /Jopt/anaconda/bin/python ste_band.py --nthr
5 DATA_SURZB858902 STE:: Will process 238 trials in 23 blocks of 18 trials {2 left out) 130871 fraimondo 39 72.8 2:88.62 Jopt/anacondasbin/python ste_band.py --nth|31324 fraimondo 39 R 99, 3.8 5:27.38 /opt/anaconda/bin/python ste_band.py --nthr
5 DATA_SURZ0856902 STE:: Will delay 6 samples and make 5 random shuff les |30859 fraimondo 39 72.8 2:80.98 Jopt/anacondasbin/python ste_band.py --nth|31326 fraimondo 39 R 99, 3.8 5:36.42 Jopt/onacondas/bin/python ste_band.py --nthr
5 DATA_SURZBBSE902 STE:: Using 12 threads to compute 130862 fraimondo 39 7 2.8 2:808.87 Jopt/anacondasbin/python ste_band.py --nth|31131 fraimondo 39 R 99, 4.9 8:44.95 /Jopt/anaconda/bin/python ste_band.py --nthr
5 DATA_SURZ0B30902 Elapsed ms in ste_timer = 78486 |30868 fraimondo 39 72.8 2:80.98 Jopt/anacondasbinpython ste_band.py --nth|31135 fraimondo 39 R 99, 4.9 8§:35.64 Jopt/anaconda/bin/python ste_band.py --nthr
5 DATA_SURZBB38982 PY_OMPSTE:: data dimensions =» 381 samples, 256 channels and 232 trials 129934 fraimondo 39 72,7 2:35.86 Jopt/anacondasbin/python ste_band.py --nth|31141 fraimondo 39 R 99, 4.9 7:52.83 /Jopt/anaconda/bin/python ste_band.py --nthr
5 DATA_SURZ0858982 STE:: Running @(@x7f03f4d6cala) dims (256, 381, 232) nsym 6 and storing in @x3935|30066 fraimondo 39 72.8 2:80.87 Jopt/anaconda/bin/python ste_band.py --nth|31331 fraimondo 39 R 99, 3.8 5:18.68 Jopt/onaconda/bin/python ste_band.py --nthr
6cl 38861 fraimondo 39 72.8 2:80.89 Jopt/anaconda/bin/python ste_band.py --nth|31132 fraimondo 39 R 99.3 4.9 §:42.88 Jopt/onaconda/bin/python ste_band.py --nthr
5 DATA_SURZ0858962 STE:: Will process 238 trials in 23 blocks of 18 trials {2 left out) 138868 fraimondo 39 72.8 2:080.90 Jopt/anaconda/binpython ste_band.py --nth|31139 fraimondo 39 R 99.3 4.9 §:47.64 Jopt/onaconda/bin/python ste_band.py --nthr
5 DATA_SURZ08586962 STE:: Will delay 7 samples and moke 5 random shuff les 129942 fraimondo 39 72,7 2:36.83 /Jopt/anaconda/bindpython ste_band.py --nth 31137 fraimondo 39 R 99.3 4.9 8:33.86 /Jopt/anaconda/bin/python ste_band.py --nthr
5 DATA_SURZ@0S0902 STE:: Using 12 threads to compute |30869 fraimondo 39 72.8 2:80.98 Jopt/anacondasbin/python ste_band.py --nth|31318 fraimondo 39 R 99.3 3.8 6:16.78 /Jopt/anaconda/bin/python ste_band.py --nthr
5 DATA_SURZ8858902 Elapsed ms in ste_timer = 71655 130878 fraimondo 39 L7 2.8 2:80.98 Jopt/anacondasbin/python ste_band.py --nth|31321 fraimondo 39 R 99.3 3.8 6:34.56 Jopt/onaconda/bin/python ste_band.py --nthr
IF1 F2 F3 F7 Fg F9 F1a IF1 F2. F3 F? Fg F9 F1a
t t
| |
L | 1 70 1 13 [ 9 [ 1 [ 1 40 1 [ ! 1 18 ] 1 [ 1 5[ 1 I ] 15[ 1
2 0 1 8 0 ] 140 a [ 1 121 1 51 ] 0 1 1 1 12 1 &0 ] 1 14 ]
3L 1 20 4.2%] 1510 L 1 130 1 &0 ] 2 [l 1 121 1 130 1 70 ] 1 151 ]
4 0 ] @[ R | 16 [ 2 [ 1 I Mem[HELEEEEEECETEETTT ] Tasks: 211, 597 thr; 11 running 4 [ 1 & [ ] ] 16 [ ]
50 ] [ 4] 17 [ [ 1 | Sup[ ] Load average: 9.34 9.64 I Mem[HEEECECEREEEEEEREREErErErrT 1 sks: 139, 412 thr; 11 running
6 [ 1 12 [ |17 1 I | 24 [ [Erez. ] | Uptime: 11:47:23 | Sup[ 1 Load rage: 6.71 6.54
MemCLLELLDEELEECEEEEEEEErrrnrd ] Ta 128, 457 thr; 27 running | | Uptime: 49 days, 14:22:22
Swp [ ] Load average: 23.18 2.1 | |
Uptime: 13 days, 10:61:24 123245 fraimondo 39 1564M 15384 R 997. 3.2 12:24.81 Jopt/anacondasbin/python ste_band.py --nth|
123258 fraimondo 39 1564M 15384 R 18@. 3.2 1:89.92 Jopt/anaconda/bin/python ste_band.py --nth|
| 116376 fraimondo 39 1916M 15483 R 168, 4.8 11:44.58 Jopt/anaconda/bin/python ste_band.py --nthr
1232586 fraimondo 39 15641 99.8 3.2 1:89.98 Jopt/anaconda/bin/python ste_band.py --nth|[16379 fraimondo 39 1916M 15488 R 99.8 4.8 11:42.19 Jopt/anaconda/bin/python ste_band.py --nthr
3449 fraimondo 39 15666 R 1875 5.9 56:14 Jopt/anaconda/bin/python ste_band.py --nth|23253 fraimondo 39 15641 99.8 3.2 1:89.68 Jopt/anaconda/bin/python ste_band.py --nth|16378 fraimondo 39 1916M 15488 R 99.8 4.8 11:85.49 Jopt/anaconda/bin/python ste_band.py --nthr
3365 fraimondo 39 15556 R 168. 9.3 31:83.00 /Jopt/anaconda/bin/python ste_band.py --nth|23252 fraimondo 39 15641 99.8 3.2 1:089.92 /Jopt/anaconda/bin/python ste_band.py --nth|16388 fraimondo 39 1916M 15488 R 99.8 4.8 10:19.88 Jopt/anaconda/bin/python ste_band.py --nthr
3476 fraimondo 39 15556 R 168. 5.9 14:52.77 /opt/anaconda/bin/python ste_band.py --nth 23255 fraimondo 39 1564M 99.8 3.2 1:089.98 /Jopt/anaconda/bin/python ste_band.py --nth|16375 fraimondo 39 1916M 15488 R 99.8 4.8 12:29.14 Jopt/anaconda/bin/python ste_band.py --nthr
3481 fraimondo 39 15556 R 168. 5.9 14:27.685 /Jopt/anaconda/bin/python ste_band.py --nth 23258 fraimondo 39 15641 99.8 3.2 1:89.98 /Jopt/onaconda/bin/python ste_band.py --nth|16374 fraimondo 39 19161 15488 R 99.8 4.0 14:04.76 /Jopt/anaconda/bin/python ste_band.py --nthr
3359 fraimondo 39 15656 R 188. 9.3 29:44.75 /opt/anaconda/bin/python ste_band.py --nth|23251 fraimondo 39 1564M 99.8 3.2 1:89.98 Jopt/onaconda/bin/python ste_band.py --nth|16377 fraimondo 39 3 R 99.8 4.8 11:59.59 /Jopt/anaconda/bin/python ste_band.py --nthr
3479 fraimondo 39 15666 R 188. 5.9 14:55.39 Jopt/anaconda/bin/python ste_band.py --nth|23257 fraimondo 39 1564M 99.8 3.2 1:89.46 Jopt/onaconda/bin/python ste_band.py --nth|18773 28 R 27.8 8.8 85:11 Ausr/lib/firefox/firefox
3480 fraimondo 39 15656 R 188. 5.9 15:20.45 /opt/anaconda/bin/python ste_band.py --nth| 5568 28 8 1197M 2.8 2.5 38:52.46 /usr/lib/virtualbox/VYirtualBox --comment M| 8338 fraimondo 28 R 1.8 8.8 11:26.31 htop
3356 fraimondo 39 156886 R 99.4 9.3 32:082.27 Jopt/anaconda/bin/python ste_band.py --nth| 7854 fraimondo 28 @ 2568 2.8 8.8 12:086.89 htop 125287 28 S 0.0 1.8 18:34.28 Jusr/local /MATLAB/RZ2813a/bin/glnxa64/MATLAB
3475 fraimondo 39 156856 R 99.4 5.9 14:58.45 /Jopt/anaconda/bin/python ste_band.py --nth| 5593 28 8 11974 1.8 2.5 208:54.80 Jusr/lib/virtualbox/YirtualBox --comment M|25569 28 S 8.8 1.8 7:29.19 Jusr/local/MATLAB/RZ813a/bin/glnxa64/MATLAB
3482 fraimondo 39 15656 R 99.4 5.9 14:87.15 Jopt/anaconda/bin/python ste_band.py --nth| 3595 28 8 25916 8.8 8.1 6:28.81 /usr/lib/erlang/erts-5.58.5/bin/beam.smp -B 118792 28 S 8.8 8.5 8:15.18 Jusr/lib/firefox/firefox
3364 fraimondo 39 15656 R 99.4 9.3 38:85.93 Jopt/anaconda/binpython ste_band.py --nth| 3618 28 @8 598M 25916 8.8 8.1 6:11.16 /usr/lib/erlang/erts-5.58.5/bin/beam.smp -B 125350 20 S 8.0 1.0 1:084.79 /usr/local/MATLAB/RZ013a/bin/glnxa64/MATLAB
3363 fraimondo 39 15686 R 99.4 9.3 31:18.82 /Jopt/anaconda/bin/python ste_band.py --nth| 3299 28 B8 487M 12448 B.8 8.8 3:33.62 indicator-multiload 115566 28 S 8.8 0.5 20:07.55 fusr/lib/firefox/firefox
2862 28 5848 R 98.8 4.9 Jusr/Lib/firefox/f irefox 112284 28 B8 918M 56912 8.8 8.1 4:54.84 Jusr/lib/firefox/plugin-container AJusr/lib| 2169 28 S 8.8 0.8 19:22.58 Jopt/teamviewer9/tv_bin/teanviewerd -f
3368 fraimondo 39 15656 R 98.1 9.3 30:16.63 /opt/anaconda/bin/python ste_band.py --nth| 3319 28 8 95812 B.8 8.2 1:12.83 /home/imen/.dropbox-dist/dropbox-lhx.x86_6| 2718 28 S 8.8 0.4 31:43 unity-2d-shell
3355 fraimondo 39 15686 R 96.2 9.3 32:83.25 /opt/anaconda/bin/python ste_band.py --nth| 3263 28 8 381M 72! 8.8 8.6 11:34.15 /usr/bin/gnome-shell | 5792 28 S 8.8 0.2 22:34.82 /home/sami/ .dropbox-dist/dropbox-lhx.x86_64
3477 fraimondo 39 156886 R 92.3 5.9 15:082.31 /Jopt/anaconda/bin/python ste_band.py --nth|23259 fraimondo 39 15641 8.8 3.2 08:27.80 Jopt/anaconda/bin/python ste_band.py --nth| 4414 28 S 8.0 8.8 43:21 Jopt/teamviewer9/tv_bin/wine/bin/wineserver
3362 fraimondo 39 15686 R 88.4 9.3 38:32.20 Jopt/anaconda/bin/python ste_band.py --nth|23268 fraimondo 39 15641 8.8 3.2 9:00.39 Jopt/anaconda/bin/python ste_band.py --nth| 4451 28 S 8.8 8.1 17:15.19 c:\TeamViewer \TeamViewer .exe
3357 fraimondo 39 156886 R 87.1 9.3 32:21.86 Jopt/anaconda/bin/python ste_band.py --nth| 6581 fraimondo 39 9.8 9.8 9:30.83 125385 28 S 8.8 1.8 8:87.25 Jusr/local/MATLAB/RZ813a/bin/glnxa64/MATLAB
3361 fraimondo 39 15656 R 83.8 9.3 29:52.22 /opt/anaconda/binpython ste_band.py --nth|17114 28 8 8.8 8.5 1:83.28 /usr/lib/thunderbird/thunderbird | 4444 28 S 8.8 8.1 17:13.88 c:\TeamViewer \TeamViewer .exe
3478 fraimondo 39 15556 R 82.5 5.9 14:45.35 Jopt/anaconda/bin/python ste_band.py --nth 18494 fraimondo 39 9.8 9.8 0:85.75 | 1985 20 S 8.0 0.0 33:05.92 Jopt/teamviewer9/tv_bin/teamviewerd -f
3484 fraimondo 39 156886 R 79.3 5.9 13:47.18 Jopt/anaconda/bin/python ste_band.py --nth| 1496 28 @ 6.8 8.8 8:16.76 fusr/lib/policykit-1/polkitd --no-debug | 4449 28 S 8.0 8.1 17:13.39 c:\TeanViewer\TeanViewer .exe
3358 fraimondo 39 M 4476M 15886 R 68.2 9.3 32:21.54 Jopt/anaconda/bin/python ste_band.py --nth| 1344 28 @8 3 8.8 8.8 8:11.67 dbus-doemon --system --fork --octivation=u| 4446 28 S 8.0 8.1 17:20.40 c:\TeanViewer\TeanViewer .exe
3483 fraimondo 39 1 26294 15556 R 67.6 5.9 12:44.78 /Jopt/anaconda/bin/python ste_band.py --nth| 1493 28 B 191M 5436 a.0 8.8 0:87.27 fusr/lib/policykit-1/polkitd --no-debug | 2861 28 S 8.8 8.8 0:45.96 Jusr/lib/accountsservice/accounts-daemon
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Remarks

1.

2.

3.

4,

5.

You will most probably need to learn a bit
Check local cluster computing service
e Matlab on those settings is not that easy

Use more than one computer

about Unix/Linux

HOW LONG CAN YOU WORK ON MAKING A ROUTINE TASK MORE

EFRCIENT BEFORE YOURE SPENDING MORE TiME THAN YOU SAVE?
(ACROSS FIVE YEARS)

e GNU parallel supports that!
Don’t be afraid of asking for help

Invest time in saving time

- HOW OFTEN YOU DO THE TRSK ,
Ofoy sy DALY WEEKY MONTHLY YEARLY

1 SECOND (11 | DAY | 2 HOURS Mmzuoms m:'un:s MIN:'OTE 55505.05

5 SE0oNDS | (5] DAYS | 12 HouRs | 2 Hous m»?'u'n:s mwézs scros

30 SECONDS |1 s |[ 3] DAYS | 12 HOURS | 2 HOURS
How 4 miTe (G (T8 oars [T oar | 4 woves | Lhok | O

TME oI
Yoo 5 MNUTES | MonTis| T CEER T2 DAvs| 21 Houks | S Hoks | 2
%ﬁ 30 MNUTES 6 ot | S (5 oAvs | [T oA | 2 Hovks

DAYS

Source: xkcd.com
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