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Record Keeping In the
digital Age. Are you Ready?
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The Good Old Notebook
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Most Basic Advantages of Electronic Record Keeping
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Your data is safely off premises.
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Your data is safely off premises.

[ ]
. Info
ETH:zurich Chemia | Bolagie | Pharmazie https://t1p.de/jnhy Dr. Leo Betschart 10.09.2020 7



Data is backed up regularly and automatically.

°
o Infozentrum
E'H ZUuric h Chemie | Bioagie | Pharmazie Dr. Leo Betschart 10.09.2020 8



Clean and legible records are created.
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If that is all you need...
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Importance of Data Integrity
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Access to data Is easily controlled.
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Granular control of reading/writing credentials.
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Changes are documented and traced.
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Disputes over Intellectual Property.
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Automatic Timestamps
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Data cannot be destroyed.
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Data will not «disappear»
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Perspective of a Supervisor
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Fullfills requirements of Data Management Plan (DMP).
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Creates Findable, Accessible, Interoperable, Reusable Data
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Standards for Record Keeping
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Overview of Current Activities
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Creation of Unique Datasets
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Perspective of a Researcher
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Writing becomes faster.

ETH:zurich

Tnfo

Chemie | Biologie | Pharmazie

s ég:csms ’
fie ~ Yol A Y M

' Jh-th—M Ly 2w M

0 Nheh -ipu ph o8
,_,,uﬁ w37 102 ok |

ki 7M

witt ,AC/M U[%‘«ﬂ«a«(lmiu( ’(41=q.04
kd o} ' A 2Bl Sha 4020

 Umousd fom 2°C Lot AR 320
ALy Puurfsby clumn: 01 M Ny0AC ph =6 93
ox &0 ~ 7 Pasfoige 4 45T mL » 1.08S]

S

biiea -

Iai 2 24T RART
1%@ wmiv. BT

s ein

. M5y 60rH EDTA

. 20 wix BT
§ la

4 0.

H,0 and e ojue 100 Was quencpeg o
Pr;uu::d the solvents Wmummﬁ%@f ml

The residue . ;
:ﬂ‘;‘?ndmpg;fn:zm 04 iy gy Wt e iy
A 01 M i mmmm .

s 8 e L

Dr. Leo Betschart

w@rn,

Oﬁﬂyl-u,.l"”l)(rrmp,\ lex was purified from, excess b
i b:/’l;h @ centrifuged &el-filtratiq

pH 6y er 01 M “mmonium acegy

10 1) of the pyyi ‘
Wl 03 M D fled L:‘";:ﬁ‘m was added 1 |y,
3 m

PHBY A
MMMMZO “ 11 mm (:0/2?({;:

Co, and the cpe, e

Wi : h‘&b’oﬂa. i

elae Y Ceniiuged et oy
chelate 15 ayigin Y410 Was derey.
% and radioactivity of the

2892, Bind - :
o . z’l A Biotinyl- L 1oy 10 Strepeasidin

10.09.2020

28



Project Management
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Facilitates Sharing and Teamwork
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Collective Memory
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Content is Organized and Efficiently Searchable
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No Need to Reinvent the Wheel
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Remember failures of the past!
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How many needles were there?
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More than paper:. How a researchers life might become easier.
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Store data together with lab notes.

T

v 4

Data-LB-1

Data-LB-2

Data-LB-3

Data-LB-4

Data-LB-5

Data-LB-6

Data-LB-7

Data-LB-8

Data-LB-9

Data-LB-10
Data-LB-11
Data-LB-12
Data-LB-13
Data-LB-14
Data-LB-15
Data-LB-16
Data-LB-17
Data-LB-18
Data-LB-19
Data-LB-20
Data-LB-21
Data-LB-22
Data-LB-23
Data-LB-24
Data-LB-25
Data-LB-26
Data-LB-27
Data-LB-28
Data-LB-29
Data-LB-30
Data-LB-31
Data-LB-32
Data-LB-33
Data-LB-34

AN AN AN A AR A -l AN AR AN AR A AR AN aR A - AN AN AN At AN AR - AN -k At Ak Atk At -k Al Al

®
ETHzirich '™

AN AN AN A AR A -l AN AR AN AR A AR AN aR A - AN AN AN At AN AR - AN -k At Ak Atk At -k Al Al

» Betschart Leo » polybox » Analytical Data

Data-LB-58
Data-LB-59
Data-LB-60
Data-LB-61
Data-LB-62
Data-LB-63
Data-LB-64
Data-LB-63
Data-LB-66
Data-LB-67
Data-LB-68
Data-LB-69
Data-LB-70
Data-LB-71
Data-LB-72
Data-LB-73
Data-LB-74
Data-LB-73
Data-LB-76
Data-LB-77
Data-LB-78
Data-LB-79
Data-LB-20
Data-LB-81
Data-LB-82
Data-LB-23
Data-LB-84
Data-LB-83
Data-LB-86
Data-LB-87
Data-LB-88
Data-LB-289
Data-LB-90
Data-LB-91

DOP OO P OO 0P PO PR PO PO PPPOR PR PO PR PR P

Data-LB-115
Data-LB-116
Data-LB-117
Data-LB-118
Data-LB-119
Data-LB-120
Data-LB-121
Data-LB-122
Data-LB-123
Data-LB-124
Data-LB-125
Data-LB-126
Data-LB-127
Data-LB-128
Data-LB-129
Data-LB-130
Data-LB-131
Data-LB-132
Data-LB-133
Data-LB-134
Data-LB-135
Data-LB-136
Data-LB-137
Data-LB-138
Data-LB-139
Data-LB-140
Data-LB-141
Data-LB-142
Data-LB-143
Data-LB-144
Data-LB-145
Data-LB-146
Data-LB-147
Data-LB-148

Chemie | Biologie | Pharmazie

AN AN A-aN AN - AR AN AL AN AR - AN AR A AR AN AR -a AN AN AN AN AN AR AN AN AN AR AN -ak Ay Ak Al Al

Data-LB-172
Data-LB-173
Data-LB-174
Data-LB-173
Data-LB-176
Data-LB-177
Data-LB-178
Data-LB-179
Data-LB-180
Data-LB-181
Data-LB-182
Data-LB-182
Data-LB-184
Data-LB-185
Data-LB-186
Data-LB-187
Data-LB-188
Data-LB-18%
Data-LB-190
Data-LB-191
Data-LB-192
Data-LB-193
Data-LB-194
Data-LB-195
Data-LB-196
Data-LB-197
Data-LB-198
Data-LB-199
Data-LB-200
Data-LB-201
Data-LB-202
Data-LB-203
Data-LB-204
Data-LB-205

-2 A AN AN - AN AN AL AR AR AN AN AN AL AR AR - AN - AN AN AN AN - AN A - At -aN- AN AR-AN-at-at-al Ay

Data-LB-22%
Data-LB-230
Data-LB-231
Data-LB-232
Data-LB-233
Data-LB-234
Data-LB-235
Data-LB-236
Data-LB-237
Data-LB-238
Data-LB-239
Data-LB-240
Data-LB-241
Data-LB-242
Data-LB-243
Data-LB-244
Data-LB-245
Data-LB-246
Data-LB-247
Data-LB-248
Data-LB-249
Data-LB-250
Data-LB-251
Data-LB-252
Data-LB-233
Data-LB-254
Data-LB-235
Data-LB-236
Data-LB-257
Data-LB-258
Data-LB-239
Data-LB-260
Data-LB-261
Data-LB-262

22N AR -aN AN - AN - AN AL AN a0 A - AN -aN AL 20.- A0 AN - A - AN AL AN AL -AN AN -at a2k Ak -aN-at-at-al Ay

Data-LB-286
Data-LB-287
Data-LB-2828
Data-LB-289
Data-LB-2%0
Data-LB-291
Data-LB-292
Data-LB-293
Data-LB-2%4
Data-LB-293
Data-LB-296
Data-LB-297
Data-LB-298
Data-LB-2%9
Data-LB-300
Data-LB-301
Data-LB-302
Data-LB-303
Data-LB-304
Data-LB-303
Data-LB-306
Data-LB-307
Data-LB-308
Data-LB-30%
Data-LB-310
Data-LB-311
Data-LB-312
Data-LB-313
Data-LB-314
Data-LB-315
Data-LB-316
Data-LB-317
Data-LB-318
Data-LB-319

Al At Ak -at Al -an- Al -al- 2l AR Al -ak-al Ak -at-al-at-at-at-al-at ok -an-ak-al-at-an-at-ak-at-ak-at-al -

Data-LB-343
Data-LB-344
Data-LB-345
Data-LB-346
Data-LB-347
Data-LB-348
Data-LB-349
Data-LB-350
Data-LB-351
Data-LB-352
Data-LB-353
Data-LB-354
Data-LB-355
Data-LB-356
Data-LB-357
Data-LB-358
Data-LB-359
Data-LB-360
Data-LB-361
Data-LB-362
Data-LB-363
Data-LB-364
Data-LB-365
Data-LB-366
Data-LB-367
Data-LB-368
Data-LB-369
Data-LB-370
Data-LB-371
Data-LB-372
Data-LB-373
Data-LB-374
Data-LB-373
Data-LB-376

ANt A AR A Al Al AR A A A AR At A - Al At A At A AR AN Al At AR A Ak At ek Al Al

Data-LB-400
Data-LB-401
Data-LB-402
Data-LB-403
Data-LB-404
Data-LB-403
Data-LB-406
Data-LB-407
Data-LB-402
Data-LB-409
Data-LB-410
Data-LB-411
Data-LB-412
Data-LB-413
Data-LB-414
Data-LB-413
Data-LB-416
Data-LB-417
Data-LB-418
Data-LB-419
Data-LB-420
Data-LB-421
Data-LB-422
Data-LB-423
Data-LB-424
Data-LB-423
Data-LB-426
Data-LB-427
Data-LB-428
Data-LB-429
Data-LB-430
Data-LB-431
Data-LB-432
Data-LB-433

AN AL AN AL AR A Al A AR AN Al - AR At A -at At Al -at Ak -an- AN -l -at-an-at-ak-an-ak-at-al

Data-LB-457
Data-LB-458
Data-LB-439
Data-LB-460
Data-LB-461
Data-LB-462
Data-LB-463
Data-LB-464
Data-LB-465
Data-LB-466
Data-LB-467
Data-LB-462
Data-LB-469
Data-LB-470
Data-LB-471
Data-LB-472
Data-LB-473
Data-LB-474
Data-LB-475
Data-LB-476
Data-LB-477
Data-LB-478
Data-LB-479
Data-LB-4280
Data-LB-481
Data-LB-482
Data-LB-483
Data-LB-484
Data-LB-485
Data-LB-486
Data-LB-487
Data-LB-488
Data-LB-48%
Data-LB-490

AN AN AN A AR A -l AN AR AN AR A AR AN aR - A - AN AN aN At AR - AN Ak At -an A -ak At -k -ak Al

Data-LB-514
Data-LB-515
Data-LB-516
Data-LB-517
Data-LB-518
Data-LB-519
Data-LB-520
Data-LB-521
Data-LB-522
Data-LB-523
Data-LB-524
Data-LB-525
Data-LB-526
Data-LB-527
Data-LB-528
Data-LB-529
Data-LB-530
Data-LB-5331
Data-LB-532
Data-LB-533
Data-LB-534
Data-LB-335
Data-LB-5336
Data-LB-537
Data-LB-538
Data-LB-539
Data-LB-540
Data-LB-541
Data-LB-542
Data-LB-5343
Data-LB-544
Data-LB-545
Data-LB-546
Data-LB-547

AN AN AN A AR AN AL AN AR AN AR - AR AN AR - - AN AN AN AN AN AR AN AN AN AR AN ah AN Ak Al Al

Data-LB-571
Data-LB-572
Data-LB-573
Data-LB-574
Data-LB-573
Data-LB-576
Data-LB-577
Data-LB-578
Data-LB-579
Data-LB-580
Data-LB-581
Data-LB-582
Data-LB-583
Data-LB-584
Data-LB-585
Data-LB-586
Data-LB-587
Data-LB-588
Data-LB-589
Data-LB-590
Data-LB-591
Data-LB-592
Data-LB-593
Data-LB-594
Data-LB-595
Data-LB-596
Data-LB-597
Data-LB-598
Data-LB-599
Data-LB-600
Data-LB-601
Data-LB-602
Data-LB-603
Data-LB-604

- AN - AN AN AN A AR AR A AN AN A AR AR A AN AN A AN A AN A AN AR AN Ak At -al Ak

Data-LB-628
Data-LB-629
Data-LB-630
Data-LB-631
Data-LB-632
Data-LB-633
Data-LB-634
Data-LB-635
Data-LB-636
Data-LB-637
Data-LB-638
Data-LB-639
Data-LB-540
Data-LB-641
Data-LB-642
Data-LB-643
Data-LB-644
Data-LB-843
Data-LB-846
Data-LB-847
Data-LB-648
Data-LB-649
Data-LB-650
Data-LB-651
Data-LB-652
Data-LB-633
Data-LB-654
Data-LB-633
Data-LB-636
Data-LB-657
Data-LB-658
Data-LB-659
Data-LB-660
Data-LB-661

A2 AR AN AN - AN AN AL AR AN AN AN AN AR AR - AN - AN AN AN AN AN AN A - At -l AN AR-AN-ak-at-al Ay

Data-LB-685
Data-LB-686
Data-LB-687
Data-LB-688
Data-LB-689
Data-LB-6%0
Data-LB-691
Data-LB-6%2
Data-LB-693
Data-LB-6%4
Data-LB-695
Data-LB-6%6
Data-LB-697
Data-LB-6%2
Data-LB-6%9
Data-LB-700
Data-LB-701
Data-LB-702
Data-LB-703
Data-LB-704
Data-LB-705
Data-LB-706
Data-LB-707
Data-LB-708
Data-LB-709
Data-LB-710
Data-LB-711
Data-LB-712
Data-LB-713
Data-LB-714
Data-LB-715
Data-LB-716
Data-LB-717
Data-LB-718

- AN AR AN -AN AN - AL AR AR A - -k -AL- AR AR - AN AN Al AN AL -AN AN A AN Ak Ak -ak-at-al Ak

Data-LB-742
Data-LB-743
Data-LB-744
Data-LB-T43
Data-LB-746
Data-LB-T47
Data-LB-748
Data-LB-749
Data-LB-750
Data-LB-751
Data-LB-752
Data-LB-733
Data-LB-734
Data-LB-755
Data-LB-756
Data-LB-757
Data-LB-758
Data-LB-759
Data-LB-760
Data-LB-761
Data-LB-T62
Data-LB-T63
Data-LB-T64
Data-LB-T65
Data-LB-T&6
Data-LB-T&7
Data-LB-768
Data-LB-769
Data-LB-T70
Data-LB-771
Data-LB-772
Data-LB-773
Data-LB-774
Data-LB-775

Dr. Leo Betschart

AN AL AN A AR A Al A AR AN A A AR At A - Al At A At A AR AN Al A AR A Ak At kAl Al

Data-LB-79%
Data-LB-800
Data-LB-801
Data-LB-802
Data-LB-803
Data-LB-804
Data-LB-805
Data-LB-806
Data-LB-807
Data-LB-308
Data-LB-309
Data-LB-210
Data-LB-211
Data-LB-812
Data-LB-813
Data-LB-814
Data-LB-813
Data-LB-216
Data-LB-817
Data-LB-218
Data-LB-819
Data-LB-820
Data-LB-821
Data-LB-822
Data-LB-823
Data-LB-824
Data-LB-825
Data-LB-826
Data-LB-827
Data-LB-828
Data-LB-829
Data-LB-230
Data-LB-831
Data-LB-832

AN AL AN A AR A Al A AR AN A A AR At A -t Al At Al at A AR - AN Al At Ak At Ak ot - ak At Al

Data-LB-856
Data-LB-857
Data-LB-838
Data-LB-839
Data-LB-860
Data-LB-261
Data-LB-862
Data-LB-863
Data-LB-864
Data-LB-865
Data-LB-866
Data-LB-867
Data-LB-268
Data-LB-863
Data-LB-870
Data-LB-871
Data-LB-872
Data-LB-873
Data-LB-874
Data-LB-875
Data-LB-876
Data-LB-877
Data-LB-872
Data-LB-879
Data-LB-880
Data-LB-2881
Data-LB-882
Data-LB-883
Data-LB-884
Data-LB-285
Data-LB-886
Data-LB-2887
Data-LB-888
Data-LB-88%

10.09.2020 37



Direct Import of Data from Devices
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Baking a Smaller Pie

®
. info
E’"ZUFICh vie | Biologie Image by skeeze from Pixabay Dr. Leo Betschart 10.09.2020




Templated Calculations
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Chemical Drawing and Calculation (1/4)
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Chemical Drawing and Calculation (2/4)
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Chemical Drawing and Calculation (3/4)
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Chemical Drawing and Calculation (4/4)
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Data Retrieval from External Sources
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Reproducible Data Processing (R or Python

: Ju pyter Pandas Notebook Last Checkpoint: vor 4 Minuten (unsaved changes)

File Edit View Insert Cell Kernel Help

+ = B B | MRun B C W Markdown v|| e

In [1]: | # Import required library

import pandas as pd

P Logout

Not Trusted | Python3 O

After the import command, we now have access to a large number of pre-built classes and functions. This assumes the library is installed: in our lab
environment all the necessary libraries are installed. One way pandas allows you to work with data is a dataframe. Let's go through the process to go from a
comma separated values (.csv) file to a dataframe. This variable csv_path stores the path of the .csv, that is used as an argument to the read csv

function. The result is stored in the object df , this is a common short form used for a variable referring to a Pandas dataframe.

In [2] # file
csv_path = "https://=3-api.us-geo.objectstorage.softlayer.net/cf-courses-data/CognitiveClass/FY0101EN/Chapter%204
df = pd.read csv(csv_path)
£
We can use the method head() to examine the first five rows of a dataframe:
In [3]:| # Print first five rows of the

Datasets/To]

df.head ()
. Music Recording Sales Claimed Sales .
Artist Album Released Length Genre (millions) (millions) Released.1 Soundtrack Rating
0 IS Thriller 1982 0:42:19 op, rock, R&B 46.0 B5 30-Nov-82 NaN 100
Jackson e pop, ' : B :
1 ACIDC Backin Black 1980 0:42:11 hard rock 26.1 50 25Jul-80 MaN 95
2 PinkFloyd ¢ Dark Side Efotgﬁ 1973 0:42:49 progressive rock 24.2 45 01-Mar73 NaN 9.0
Whitney e
3 The Bodyguard 1892 05744 REB, soul, pop 274 44 17-Now-92 Y a5
Houston
4 Meat Loaf Bat Out of Hell 1977 0:4g:33  Mardrock progressive 20.6 43 21-0ct77 NaN 80

rrnle

®
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Easy Upload of Photo or Video Data

[ ]
. Info
ETH:zurich Chemia | Bolagie | Pharmazie www.pigsels.com Dr. Leo Betschart 10.09.2020 48



Assign Unique ldentifiers for Experiments

10.1002/anie.201904584

58-08-2

0362-4331

®
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0000-0003-2612-6616

978-0439/08180
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Linked and Sequential Experiments
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Planning Tools

USERS: LAST 7 DAYS USING MEDIAN v - @O

START RENDER VS BOUNCE RATE 3 OPTIONS

40K 100 %
Median Start Render (LUX): 1.031s

57.1%

L L T — IIIII.'..-.----———
2 3 4 5

75 125 15 17.5

Page Load (LUX) == Bounce Rate @ Start Render (LUX) == Bounce Rate

SESSIONS

Bounce Rate (LUX) Sessions (LUX) Session Length (LUX) PVs Per Session (LUX)

40.6% 479K 17min 2pVs

4 pvs 100K 40 min
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Why so slow?
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Cost Is the most defining factor.
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Price comparison

- CHF 8 - CHF6
« 50 flimsy pages « 161 sturdy pages

« Carbon copy

®
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How much wasted time do you need to pay for an ELN licence?

Based on SNF stipends

Monthly Salary

Daily Salary (@ 22 per month)

Days to reach CHF 450

®
o Info
EI'H ZUuri Ch Chamis | Biolngie | Pharmazia Dr. Leo Betschart 10.09.2020 55



How much wasted time do you need to pay for an ELN licence?

Based on SNF stipends

PhD Student

Monthly Salary 3920
Daily Salary (@ 22 per month) 178
Days to reach CHF 450 2.5
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How much wasted time do you need to pay for an ELN licence?

Based on SNF stipends

PhD Student Postdoc

Monthly Salary 3920 7380
Daily Salary (@ 22 per month) 178 335
Days to reach CHF 450 2.5 1.3
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Nobody wants to be the first.
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Students coming and going.
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Petty Criteria
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Bad Demos

[ ]
. Info
ETHzirich "° Biolagis | Pharmazis www.pexels.com Dr. Leo Betschart 10.09.2020 61




Must-haves
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The privacy paradox: Is data safe in the clouds?

o
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What should you take home?
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A tool and not a cure.
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Out-of the box vs. customizable
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Support for a product might end any time.
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Training and instructions are crucial for success.
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Standards will need to be enforced.
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Patience Is important
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Further Reading

Recording Science
in the Digital Era

From Paper to Electronic Notebooks
and Other Digital Tools

Cerys Willoughby

ROYAL SOCIETY
OF CHEMISTRY

[ ]
1
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https://doi.org/10.1039/9781788016339
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Thank You
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