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Dashboards

“A dashboard is a visual display of the most important information needed to achieve one or more
objectives, consolidated and arranged in a single screen so the information can be monitored at a glance.”
Stephen Few

“Business Intelligence” or "BI” (USD30 Billion market)

Quite a few commercial products available for dashboards (e.g., Tableau, Power Bl, SAP Business Objects, etc.)
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c2022 market leader

FB Post Performance = FB Post Negative Feedback = FB Post Clicks by Week

Date Posted
FB Post Performance e Bty 2015
Post Total Reach Timeline ()
- Tableau 8 Launch $DATA Listed NYSE
20K Lifotime post total reach: 31,932 € Litetiens post 1otal reach: 30,892
Lifetime post vies! reach: 8488 Lifetirne post viral reach: 20,164
28K
3 Roadshow Kickoff Christian Chabot nominated for
2« and Tableau for Studen GeokWire CEO of the Year
§ Lifetime post ot reach: 19,087
= Launch Lifetime post viral reach: 4,419
E Lifetime post total reach: 10,958
15K Lifetime post viral reach: 3,889 \
§ 10K
5K
oK
Mar 1 Mar 16 Mar 31 Apr 15 Apr 30 May 15 May 30 Jun 14 Jun29 Jul 14
Lifetime Post Total Reach Rkttt Lifetime Post organic reach
Lifetime Post Consumers B R Lifetime Post Viral Reach EEEE EEE
Mumap.'- Poulhcuqo.'-
$0ATA Listed Nyst | ¥ a beautiful day for a s0ATA 1PO. |
The Tableau team celebeates the IPO in NYC and ot . NN Hey oet... I
The Kirkland office woke up bright and earty to cele [N Tableau 8 is officially live! Check out what it looks Ske .. [[EGN
I¥'s a beautiful day for a SOATA 1P0. [ The Tableau team celebrates the PO in NYC and at ou.. [N
tey oirl.. | c to ' CEO, Christian Chabot, on bein... [N
More team membars enjoying the rush of the NYSE. D Tableau Is now free for full-time students to use! We'r.. [N
Tableau at the Blue Fin bullding, London [N What's the saxiest job of the 218t century? According .. [lli|
Hey look! We're cn TV [N Ever hoard of a Bttle company called Facsbook? We're... [J||
A in-alifetime for our longtime emnpl_ The only persen who can draw a bigger crowd than ou.. [}
Tableau 8 is officially live! Check out what it looks L. [N The Kirkiand office woke up bright and early to celebr.. [l
[+ and Ty up the onWallse. = m&cwummmwmmmml
Owr team members In Japan are pretty excited abo.. Holy Cow - | just ampiified mry data in seconds with Ta.. [Ij
Woll, at loast one of these people is excited aboutt. | Our sales manager Ankur weet on & lunch Date with 8 .. JJj
Eagerty @ the IPO & at Seattle Grumpy cat knows a thing or two abeut Bad Business .. []
o 500 1000 1500 23 K 10K
Lifetime Post Consumers Lifetime Post viral reach
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MakerStock KPIs

Revenue
Revenue growth rate

%Wharton

N Orders for 2 segments:
Average order value Direct-to-Maker
EDU Lab

N New Customers

Total Customers

Total Repeat Customers (ordering within 180 days)
% of Repeat Customers Ordering

N orders not shipped by promise day (2nd biz day)
% Orders not shipped by promise day

Pieces ordered
Laser-cut panels ordered
Fraction of orders fulfilled entirely from FGI
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Advertising Spend

N Organic DTM Acquisitions (assume 2.5% of organic)
Implied N Paid DTM Acquisitions

4-wk ave Customer Acquisition Cost ($/paid-acq)

Organic Unique Visitors  Typical of new ventures.

Paid Users : : .
* Most PMs in large companies do not own the business.
Site Conversion Rate (N-orders / N-uniques) g P

Makerstock.com Domain Authority
Inbound Links (Unique Domains Linking to Us)




Real Example — dashboard implemented entirely as Google sheet

A . C f ¥ 0 “ J * 4 “ “ 0 ’ & . s Y "} v " x v z AL A ~ " ~ ”

NEWCO Dashboard S.00% per weok revenue growth
2 4007 14707 15443 16215 17026 17877 IBTT1 19709 20605 21730 22816 23057 26155 26412 27,733 20120 30576 32104 33790 IS5 37,165 3023 &
3 ot raned, ramped back wp back on track>>> EDU Customers Returming 1o Campus |
« [ Iwhor 12va0e 128 1208 1222 12 WS 2 WD W26 22 29 M6 223 32 M M6 W23 M0 48 AN3 420 427 S84 SN 418 S28 e1 B e e

EDU Reverwe JB $3302 S4T0 SO 488 S0 SO S2162 $1.427 $1.305 SA116  $180 $1268 SI26 $2500 SO $1969 14610 $4505 $I4T5 $6551 $§1.980
5 DTMRevesve JB $5002 $0.088 $10.508 $H.682 $7.752 $10.939 $11.726 $13990 $34.518 $11,972 $14.458 $12.004 $14572 $11.020 $17.764 $15,698 $20,640 $18.471 $17.128 $20.648 $A028
' Yotal Revenue J8 sa3M
b &k ave Total Revenue
¥ Ave weakdy growth rate (raling B weeks)
11 NEDU Orders 8 4 2 ° ° ) 0 8 2 s 1w 2 8 2
1 &k e N EOU orders 05 00 20 25 45 78 55 710 &85
11 NDTM Crders JB &4 140 134 M& 100 W2 132 188 194 142 118 W4 140
14 &wkave N DTM orders M4 123 14 13 141 164 184 161 180 16
1 Gk ive EDU onder viun 710w S331 8359 SIT4 S3M4 412 8319 $38 S22
17 &k ave DTM order vake $T7T  STT ST $2 TR STR ST $B5 $W0 39 91
"
15 N New EDU Custormers 8 2 2 ° ° 0 0 ) 0 4 ° 0 0 0 7
®  Total EDU Customers JB 96 98 98 100 00 WO W2 102 106 106 106 W6 W6 112 M2 4 M4 14 14 16 16 .

Team meeting every

2 N New DTM Customers B M 100 106 T2 T8 W2 82 138 146 120 94 12 w04 120 134 12 138 2 124 1s2)qee
7 Totsl DTM Customers (ordered >$10 within 180 days) JO AT 1896 1598 2070 2048 2324 2132 2204 2306 2360 2388 2410 2422 2460 2556 2000 2676 2772 28R 282 2NN WedneSday (slowest day)-
34 N New Repeat DTM Customens (0nder 20d time this wh) 8 5 [ 9 10 0 L] n 3 T 9 r F] " 12 15 13 13 " “Week” ends Tuesday m|dn|ght
15 Towl Regeat DTM Customers (>510, crdering <180cays)  JB 320 318 318 336 344 344 364 372 382 394 394 404 416 &6 438 462 476 S2 516 5M 52 ) k
I &wk ave % repeat DTM cust ordering each week A% 3% WI% 107% 107% 122% 106% BI%  AO%  TA%  TAN A% 05N  AF% TN 94N 92% 9% 5-minute review of numbers.
I N onders not shipped by promise dary (2nd biz ay) 8 0 4 ° 4 ) 8 0 2 2 8 0 2 2 2 $ w0 1 8 6 8 Manua”y ﬂag gOOd (green)1
% Orders not shigped by promise day 29%  00%  34%  GO0%  SE%  08% L% 10%  BS% 6N G0% 1A% 13%  LIR 23%  SA% 3% ATH 29% 3% caution (yellow), bad (red).
» Pleces ordered (via Shopdty) J8 508 1076 w08 1872 5680 TO6 1326 1358 1134 1608 1010 102 1068 1020 1092 1304 2864 233 14X 23 TR
7 Lasercut panels ordened (vis Shoptly) n 4 ] 4 n 0 4 0 (] ] 4 @ 2 6 12 12 » 1 4 0 [} 4
N Frison of ceders fubfiled eneely from FGI ) 359% 3BIN 85N 0% 202% 03N  S2% 90N 145%
”
" Advertising Spend (Adwords) KU S0 $2300 S2774 $2400 $2960 S2880 $3220 $4240 $4120 $4400 $4300 $ATI0 SATIO SATIE SAUTE $4.128 A2 $A200 A0 S442 35280
» N Organse DTM A KU 3 3 3 » » 0 30 30 3% » M W W0 W0 0 N N W 0 W0 B
¥ implied N Pakd DTM Acquisisons K 0 T T & 4 T2 6 108 6 9 64 K 74 %0 104 92 108 12 W 122 168
W dowk ave Acquistions Cost (Spakd-acs) KU S0 $33 ST SA2 S48 S48 353 M6 S0 S43 S48 S50 350 $56 S5 S0 43 ST 41 S 837
“  Total Unique Visitors (Google Analyscs) KU 1008 2620 4106 2752 4200 48 4666 GX0 G758 6610 6302 6440 6268 5364 GI6 ST 6778 5682 550 590 700
1 Organic Uriqus Vistors KU 1002 872 1018 700 774 1030 078 1582 1534 1008 1078 1,112 1296 1000 1,012 1240 2040 12M 900 1296 1430
42 &k ave Organic Unigues KU 0 0 0 921 864 903 B3 1001 1281 1297 1323 1205 M6 1144 1128 1,160 1371 1404 1399 1413 1248
©  Pad Users KU 36 2748 2088 2562 352 M6 050 4746 5224 554 S0 53 4972 474 55 4406 460 4420 4540 A0 350
44 Sine Conversion Rate (N-rdens | N-uniques) KU  62% 390% 33% 31% 23% 20% 28% 30% 20% 21% 1.0% 2% 22% 28% 27%  31%  2T%  34% 1% 385N a8
45 Gwosk average she COnversion rate KU ATHR  MI% 29N 28%  28% 0%  28% 26% 24% 22% 24% 26% 28% 30% 1% 3% 3% as%
“  NEWCO com Domain Asthorty W 2 ! ! B» W n W 1B W|! ! W n ! W ! nwW n M N n n
4 Inbound Links (Usigus Domains Linking 1o Us) KU 32 34 3% 3% 3 M 38 3 3% 3% 3 M 38 38 38 3% 3 40 40 8 38
-

https://docs.google.com/spreadsheets/d/111EDD6mMgEYm-tLEFIL s1skWYEozepRnFhvMsijlsVSU/edit?usp=sharing



https://docs.google.com/spreadsheets/d/111EDD6mgEYm-tLEFIL_s1skWYEozepRnFhvMsjlsVSU/edit?usp=sharing

4 0 4 0 8 0 2 2 12 8 0 2 2 2 £ 10 6 8 6 8
29% 00% 34% 00% 56% 00% 1.1% 1.0% 85% 68% 00% 14% 1.3% 11%  23% 54% 32%  4T% 29% 32%
1076 908 1872 50 706 1326 1358 1,134 1698 1010 1022 1068 1020 1012 1304 2964 2338 1432 2314 1732
0 4 12 6 4 0 8 8 4 42 2 6 12 12 30 10 42 10 8 4
359% 36.3% 385% 37.0% 292% 103% 82% 9.0% 145%
$2320 $2,774 $2820 $2,960 $2,880 $3220 $4,240 $4,120 $4.460 $4,300 $4.730 $4.726 $3,728 $4,976 $4,128 $4226 $4,200 $4.440 $4.462 $5280
3 3 3 30 30 3 30 30 30 30 3 30 30 30 30 30 330 30 30 30
70 76 42 48 72 62 108 116 9 64 8 74 9 104 92 108 12 94 122 168
$33  $37  $42  $46 S48 $53  $46  $40  $43  $45  $50  $50  $56  $52  $49  $43  $41  $41  $39 837
3620 4,106 3752 4298 4836 4666 6328 6758 6610 6102 6440 6268 5364 6526 5736 6778 5652 5530 5990 7010
872 1018 790 774 1030 976 1582 1534 1,006 1078 1,112 1206 1000 1012 1240 2,140 1224 990 1296 1,480
0 0 a1 864 9203 893 1091 1281 1207 1323 1205 1,146 1,144 1128 1,160 1371 1404 1399 1413 1248
2748 3088 2962 3524 3806 3690 4746 5224 5514 5024 5328 4972 4274 5514 4496 4638 4428 4540 4694 5530
39% 33% 31% 23% 29% 28% 30% 29% 21% 19% 22% 22% 28% 27% 31% 27% 34% 31% 35% 36%
37%  34%  29% 28% 28% 30% 28% 26% 24% 22% 24% 26% 28% 3.0% 34% 32% 33% 35%
2 2 2 2 2 » 2 2 2 2 2 2 » 2 2 2 24 24 2 2
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Simple line graph for key metric (revenue) $/wk revenue =

$30,000 =
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Some Common PM KPIs in Software
Monthly recurring revenue (MRR)
Customer Lifetime Value (CLV or LTV)
Customer Acquisition Cost (CAC)
Daily Active Users
Weekly/Monthly Active Users

% Wharton

For tech product managers specifically:

Daily/Weekly sign-ups « Acquisition

Daily/Weekly premium conversions *  Engagement
. . « Satisfaction

Session duration « Monetization

Paid traffic
Organic traffic
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=

T
X

Bounce rate

Churn rate

Net Promoter Score
Customer satisfaction score




Edward Tufte
(b1942)

“The DaVinci of Data”

Also...

Yale Professor of Statistics

Sculptor

Self-publishing phenomenon k
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Still running one-day workshops, some on-line.

http://www.edwardtufte.com/




Stephen Few

(Very practical Tufte ... without the style)

http://www.perceptualedge.com
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Dashboard
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http://www.perceptualedge.com/

Dashboard Design

STEVE WEXLER | JEFFREY SHAFFER | ANDY COTGREAVE

<’?ASH BOARDS e

Visualizing Your Data
Using Real-World
Business Scenarios

- A

WILEY

Lots of real examples.
Tableau files/templates at https://www.bigbookofdashboards.com/dashboards.html
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https://www.bigbookofdashboards.com/dashboards.html

1. Above all else,
show the data.

Investment Exit Multiple vs. Angel’s Due Diligence Effort

Exit Multiple 3
(log of ratio (@)
of nominal dollars)
0}
2
fo) © Oo 8 o
° 5 8
o o}
1 8 o © o
- 8
000080 00 00p ©
fe) fe) o @O 00 Due Diligence
a § ~ ~ (log of hours)
O W8 A4 s A4 T T 1
\L losses ( © & 2 3 4
o}
g o} o o} 8 0o
o}
-1 ¢ o o Q O o}
3 865 °BBg0g 8080
© B §88c"8s¥BoBo °B3 o o N = 270
q ooooggogo (o) o} o R=0.18
-2 A 000 § Ogg (0] (0] p=0_003
o} o}
o O 00 80 o o
8 Notes:

-3 - 8 + Minimum exit value set at $1000 to account for
different sizes of losses, and to allow log to be
defined.

o}
* Includes 270 survey responses with values for

4 investment, exit, and due diligence.

Source: Kauffman Foundation Angel Survey 2007

K. Ulrich — Nov. 10, 2021



2. Start with a good table. May be all you need.

Product Name Section | Mystery Students Public
DesKlip 414

Flada 412

JogBuddy 411

Wrist Angel 413

CoatGuard 411

- Prom
Super Scrubber 414

Spatutong 414

3Denti 411

Key Keep 414

Cut[tupp] a11 | 11
Hanger Loose 412

Tri Top 414
Beddersheet 412

Trimswell 411

E-Packit 412

CompCove 414

PiLLight 413

eas| 413

LitSwitch 414

Price UnitCost  Margin
$ 3500 S 481 §$ 1969
$ 5000 S 308 $ 3192
$ 5000 S 500 $ 30.00
$ 1495 § 100 $ 947
$ 5000 S 824 S 26.76
$ 2000 S 162 $ 1238
$ 4999 $ 400 $ 3099
$ 1599 § 260 S 859
S 1500 $ 291§ 759
$ 1999 S 100 $ 1299
$ 600 $S 114 S 3.06
$ 1695 $ 186 $ 10.01
$ 2495 5§ 6.19 $ 11.28
S 3500 § 510 $ 19.40
$ 699 § 185 $ 304
S 1495 § 100 $ 947
S 4999 § 752 $ 2747
$ 2499 § 232 $ 1517
$ 5000 S 928 §$ 2572
$ 1999 § 606 S 793

474,635
470,274
467,068
463,357
447,925
440,481
381,645

R L A A T B T P
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3. Careful display of time series

194.6
191.8
190.0
190.6
190.6
190.6
190.6
189.8
188.6
190.6
188.6
189.0
189.6
189.6
187.8
187.8
188.6
189.8
188.2
187.2
184.2
191.2
192.2
192.2
189.2
187.2
187.2
188.6
188.6
187.2
185.6
185.6
185.6
185.8
185.6
186.4
186.4
184.8
186.8
186.8
187.2
185.4
186.4
187.6
187.8
188.0
188.0
189.0
186.4
187.2

Tables are great for comparisons of a
lot of values — not as helpful for
detecting trends in noisy signals.

Be especially cautious with

“% Change from Previous Period”
with noisy data.

(Usually meaningless and distracting)



3. Careful display of time series

194.6
191.8
190.0
190.6
190.6
190.6
190.6
189.8
188.6
190.6
188.6
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Same 50 points in "line” graph (but since measurement not continuous — only "markers” shown.



3. Careful display of time series (use of rolling averages to detect real trends)
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« Y e e . 7-day rolling average
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3. Careful display of time series (annotation to support discussion)

Weight (Ibs)

195 r

194 f

193 r

192

191 G

190 p

189 ¢
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186 |
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184 |

18 -

\___\ ‘ 7-day rolling average
(day +/- 3 days)

21-day rolling average
(day +/- 10 days)

Annual Bike Trip
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4. Invest in a Single Carefully Designed Graphic to Support an Important Discussion
(How many scooters do we need through the end of the year — accounting for 2020 pandemic effect)

600
500
max ~230% of historical S-week rolling average
2020
400
- @150% ==> 4878 units through end of year
2 .
)
g) 300 o~ . -
% recent ~150% of historical S _f?rfca»st at ~150% of historical....
o)
(&)
)
200 .
5-week rolling average
2016-2019
100
Q1 Q2 Q3 Q4

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

Week K.T. Ulrich 05Sep2020



MBA program — Student Views

« What are the most important aspects of a global school?

Domestic Students
Brand Name/Reputation
Diverse International Student Body
International Curriculum
Alumni Network

Extra Curricular Activities

International Students
Brand Name/Reputation
Alumni Network
Diverse International Student Body
Extra Curricular Activities

International Curriculum

Overall
Brand Name/Reputation
Diverse International Student Body
Alumni Network
Extra Curricular Activities

International Curriculum



MBA program — Survey Results

Why is being part of a global school is important?

Overall, 90% of the students surveyed strongly agree or agree with the
statement: “It is important that a MBA education provide a global business
education experience.”

Applications and acceptance are affected

80
60 (1]
| O Domestic -a\
40 M Intl. ((\o‘e o
20 1 B Overall O G(GQ
WO
0 () G 00((\

Appl. Accept



MBA program — Survey Results

How are we doing in delivery?

74% of the surveyed strongly agree or agree with the statement: “Wharton
has met my expectations in terms of a global business education
experience.”

100
80
60
40
20

Satisfaction

0 Domestic
H Intl.
M Overall

100
80
60
40
20

Global Brand

O Domestic
W Intl.
W Overall




MBA program — Survey Results

How are we doing in delivery?

93
92.5
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91.5
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90.5
90

Benefit from
Diversity

Exchange
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M Overall

O Domestic
W Intl.
M Overall

70
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Best Talent

Clubs
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0 Domestic
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MBA program — Survey Results

How are we doing in delivery?

GIP & GCP

0 Domestic
H Intl.
M Overall

Alumni as Resource

O Domestic
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MBA program — Survey Results

* How are we doing in delivery?
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0

60
50
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Core Curriculum

Engaging Global
Alums
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0 Domestic
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Elective

More Foreign
Students
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MBA program — Survey Results

« Summary Findings

Being globally well-known has tangible benefits to Wharton

» Applications

» Acceptance

* Learning experience
By and large, we are delivering along the dimensions that matter to MBA’s
There is room to improve in adding more global content to the elective and core
curriculum and in engaging global alums
Domestic students feel better about school’s globalization efforts
We are probably at the upper boundary in terms of the proportion of international

students N\
7\
2% &

f\(O‘(\ GQ

2 ee

o0 (@

\ e o
@66 «0“



Easily improved by getting all data on one page...(but we can do better)

Enough global electives
Core sufficiently global

GIP and GCP effective

Student-run activities broaden global
perspectives

Wh has enough exchange options
& Non-US

Wh attracts best student talent globally mys

Wh should increase % non-US
| benefit from int'l diversity

Wh strong global brand

Wh met expectations for global business ed

0 10 20 30 40 50 60 70 80 90 100




5. Use scatter plots to both
show relationships and enable
comparisons.

MBA Student Perspectives — US vs. Non-US Students

100
| benefit from
int'l diversity
90
GIP/GCP effective 0O
enough exchange options []

o 80 -
.g clubs/activities
o . 0 broaden global
= 0 should increase % Wh attracts best ] perspective
> 7 non-US students talent globally
=L [ |
() Wh met expectations [_] [_] Wh has strong
@ 601 for global ed brand globally
g
o
1
& 90 O
@ enough
.g global
§ 40 - electives
=
7]
[72]
2 30
S a
f core curriculum
‘g sufficiently
& 20 A global

10

0 T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100

% of US students agreeing/strongly agreeing

Source: Wharton Strategy Committee survey of 377 current MBA students, December 2006.



Picky Point A — Care,
Craft, and Hygiene

* Eliminate chart chunk.

*+  Maximize
data-pixels/non-data-
pixels ratio.

«  Careful use of color.

* Include your name and
the date.

Profitability
Index

Shire Return Curve
Revision of October 9, 2019

Ha

11
10

P13 project
090  PoS
Reg phase

[Jesu

P10
0.68
PIll

ILLUSTRATIVE ONLY

P5
0.18

Other
pa . M

0.10 P11
PC 0.80

P14

Launched

R&D Spending ($mm)

Profitability Index = PV(expected profit contribution)/investment ~ (eNPV + R&DSpend)/R&DSpend

CShll'e to be as brave as the people we help.

300

Karl Ulrich

P7
0.02
Pll



Picky Point B - Avoid legends. Use direct labeling instead.

Source: New York Times, 2011

Components of Foreign Aid

$60 FY 2012 proposals: . Obama
& . Senate
50 Total o
Foreign Aid """ House
In billions
40
30
— Components
of the total:
Direct economic
20 and development aid
State Department
10
Military assistance
i nt’'l organizations,
Food aid multilateral programs
; Usaid operations
FY '08 '09 10 11

33



Picky Point C
Make all X and Y dimensions meaningful

4.5
4
v —
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How might X axis be put to work?
Source: New York Times, 2011
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4 Decreased  Jobs since recession  Increased

Q THE UPSHOT  How the Recession Reshaped the Economy, in 255 Charts

Nail salors Services for the elderty
7 and disabled

A Mixed Recovery

Industries in the health care and energy sectors grew
substantially over the last five years, while jobs in real estate
and construction continued to shrink. Industries that paid in
the middie of the wage spectrum generally lost jobs. And while
the economy overall is back to its pre-recession level, it hasn't
added the roughly 10 million jobs needed to keep up with
growth in the working-age population, NEXT»

OO0OO0OOQCQOOCOO®e

How to read this chart
Bookstores and news For-Shle.gme bulkders W Rocovered and grown
dealers. >
W Recovered
ww*n:.m"h' ¥ Relatively unaffected

W Has not recovered
W Recession accelerated decine

~4—— Lower Wages  Industries  Higher Wages —



Data Graphics Checklist

1. Have you shown the data?

%Wharton

2. Do you have a clear understanding of the reasoning you are trying to support with the graphic?
» Do the variables and relationships shown support the reasoning?
* Have you avoided lines connecting unrelated points?

3. Have you enabled comparisons?

4. Have you wasted any visual dimensions (e.g., arbitrary ordering of items in charts)?

5. Have you directly labeled data points (avoiding legends if at all possible)?

6. Have you used scatter plots where appropriate to show two attributes for items?
* Are the X-Y axes sensible?

7. Did you consider a nicely implemented table when displaying more than two dimensions?

Shice Return Curve

Ao of O 8 TITH

<
2
)
-
S
4

8. Have you used good graphic hygiene?

AR TIVE CA Y

» Appropriate font sizes (usually smaller).
* Avoiding arbitrary use of color.

* No chart junk.
* Your name and the date are on the graphic.

» All axes and units are labeled and/or specified.

* You have minimized non-data-pixels/ink.




