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Designing For Complex Systems

Complexity



Complex Environments
01 — Business Intelligence systems 
02 — Configure Price Quote systems 
03 — CRM applications 
04 — Healthcare systems 
05 — Accounting software 
06 — Multi-step builders/configurators 
07 — Banking/trading applications 
08 — Information systems 
09 — Public services 
10 — Analytical/operational dashboards

11 — Higher Education 
12 — Expert software  
13 — Extract, Transform, Load tools 
14 — Database query builders 
15 — Data evaluation and filtering 
16 — Modeling and visualization 
17 — PIM software 
18 — HR Management tools 
19 — B2B and legacy systems 
20 — Monitoring/analytics tools

Thinking of systems



Inherently Complex

Some digital products are inherently 
complex because of deeply intricate 
environments in which they operate. 
They are designed for expert users 
operating in a knowledge domain.

Complexity









Enterprise Products

Other products are designed to 
support enterprise roles in large 
organizations. The focus often lies on 
coordinating workflows, tasks, people.

Complexity







↬ Monday.com, https://monday.com



Information Systems

Other products are designed as large 
information systems that provide 
access to information/services to 
employees or general public.

Complexity













Legacy Systems

Largest systems are difficult to upgrade 
and expensive to maintain. Changes 
take time and data is often locked-in, 
making it difficult to migrate.

Complexity









Conservation Of Complexity

Complex systems always preserve their 
complexity. We can’t remove complexity; it 
has to be dealt with. The question is, how 
much technical burden we put on the user, 
and how much on ourselves.

Tesler’s Law, “Conservation of Complexity”

Tesler’s Law



Conservation Of Complexity

Successful organizations do neither. 
They put the burden on technologies: i.e. 
standardized, optimized and automated 
processes. This often happens via design.

Tesler’s Law
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• Threshold attributes are all about basics. 
Basic expectations that customers have.

• Performance attributes are all about satisfying. 
These are the things customers know they want.

• Excitement attributes are all about delighting. 
These are the things customers don’t know they want.

Design Complexity

Kano Model





Excitement Attributes

Excitement attributes is why people stay. 
We identify pain points and slowdowns 
and solve them with good design. But: we 
need to get the other attributes right first.

Kano’s Model



Design Has Good ROI

Competing via design is much easier and 
cost-effective than competing in features. 
We can hide complexity away from users, 
but we need to design the right thing.

Design KPIs



↬ Mind The Gap, Luke Wroblewski, https://youtu.be/mAiNdU1go1A



Design works best when we reduce the 
gap between a user and the maker. As 
organizations grow, gaps start forming: 
more distance between decision makers 
and the actual customers.

Luke Wroblewski, “Mind The Gap”

Reducing The Gap



With design KPIs, the design process 
is always driven by constraints and 
user-centric goals. The outcome is an 
evidence-based design without 
subjective or random decisions.

Design KPIs
Measuring User Experience



Useful Constraints
01 — High top task completion rates 
02 — High top task completion times 
03 — High error recovery rate 
04 — Supporting 8 languages 
05 — Fully accessible (AAA level) 
06 — Performance-focused 
07 — GDPR-compliant 
08 — Minimal environmental impact 
09 — Focus on driving leads 
10 — Reduce the customer support inquiries 
11 — Improving the speed of publishing

12 — No breaking changes  
13 — Quick jumps between views 
14 — Never lose user’s input 
15 — Technical limitations 
16 — % of screen dedicated to content 
17 — Technical independence 
18 — Evidence-based design 
19 — GDPR-compliant 3rd-parties 
20 — Keep all advertising units 
21 — Established loading sequences 
22 — Concise statement of work

Measuring User Experience



Top tasks completion rate. 

Top tasks completion time. 

Time to relevance. 

Frequency of errors. 

Error recovery speed. 

Accuracy of data. 

Engagement rate. 

Accessibility and perf.

Improve!

Improve!

Dead-ends and lock-outs. 

Service desk inquiries. 

Confusing encounters per visit. 

Negative encounters per visit. 

Time to publish. 

Maintenance costs. 

Environmental impact. 

“Turn-around” score.

Reduce!

Increase!

Measure!

Improve!

Improve!

Improve!

Reduce!

Reduce!

Reduce!

Reduce!

Reduce!

Reduce!

Reduce!

Reduce!

Design KPIs
Measuring User Experience
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Public: In relation to the European Parliament select 
up to 5 things that are most important to you.

1.  EU treaties, laws, rules, judgments 
2.  Implementation of EU law 
3.  Transparency, ethics, standards of conduct 
4.  Legislation impact (societal, country, economic) 
5.  Freedom of information, request access to 
documents 
6.  Parliament in session (plenary, live streaming, 
documents, votes) 
7.  Jobs, traineeships, volunteering at the EP 
8.  Parliament powers (legislative, budgetary, scrutiny) 
9.  Legislative key priorities, themes, issues 

The Top task has as many votes as the bottom 7 tasks

1 2
3
4
5
6
7
8
9

1215

28

TOP

MEDIUMSMALL

TINY
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Tasks Votes (23,201) % of 5,602 Voters 

1 EU treaties, laws, rules, judgments 789 14%

2 Implementation of EU law 747 13%

3 Transparency, ethics, standards of conduct 718 13%

4 Legislation impact (societal, country, economic) 634 11%

5 Freedom of information, request access to documents 624 11%

6 Parliament in session (plenary, live streaming, documents, votes) 588 10%

7 Jobs, traineeships, volunteering at the European Parliament 551 10%

8 Parliament powers (legislative, budgetary, scrutiny) 537 10%

9 Legislative key priorities, themes, issues 533 10%

10 News, announcements, press releases 521 9%

11 Advocacy, proposing new laws, amendments, ideas 516 9%

12 Monitoring compliance of EU law 510 9%

13 MEPs (profile, contact, activities) 478 9%

14 European Parliament relationship with other EU institutions 476 8%

15 Policy research (issues, trends) 469 8%

16 Legislative process (how it works) 468 8%

17 Lobbying (how to, rules, transparency register) 457 8%

18 Committees (agenda, visits, reports) 451 8%

19 Educational materials, programmes 451 8%

20 About the EU (what it is, role, history) 450 8%

Public: Table of Tasks Top 25% 26–50% 51–75%
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Tasks Votes (23,201) % of 5,602 Voters 

21 Tracking, monitoring (legislation, resolutions) 450 8%

22 About the European Parliament (what it is, role, history) 440 8%

23 Languages (translation, interpreting) 440 8%

24 European Parliament elections 417 7%

25 European Parliament publications 402 7%

26 European Union publications 400 7%

27 EU institutions’ position on proposed legislation 395 7%

28 European Parliament in your country (offices, activities, visits) 384 7%

29 Topic overviews, summaries, fact sheets 383 7%

30 Political structure of the European Parliament 381 7%

31 Myths, fake news, misinformation 380 7%

32 Privacy, data protection 380 7%

33 Physical visit to the European Parliament 379 7%

34 Make a complaint, request an investigation (whistle-blowers, fraud) 369 7%

35 Public register of documents, official documents 362 6%

36 Public consultations 357 6%

37 Statistics 345 6%

38 Public opinion polling (Eurobarometer) 343 6%

39 Raw data, data access, data sets 329 6%

40 Contact the European Parliament 319 6%

Public: Table of Tasks Top 25% 26–50% 51–75%
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Tasks Votes (23,201) % of 5,602 Voters 

41 Grants 308 5%

42 MEPs responsible for proposed legislation 293 5%

43 Conferences, events, exhibitions 292 5%

44 Parliament procedures, rules 273 5%

45 Historical archives 269 5%

46 Petitions (rules, setting up) 263 5%

47 Annual accounts, financial reports, budget 259 5%

48 Photos, infographics, recordings, videos 239 4%

49 Issue / topic based groups in Parliament 229 4%

50 Administrative structure of the European Parliament 215 4%

51 Follow European Parliament on social media 191 3%

52 Election monitoring, observation 182 3%

53 Online interactive visit to European Parliament (tour, activities) 174 3%

54 EU political appointments vetting, process 173 3%

55 President of the European Parliament (profile, agenda) 170 3%

56 Delegations (agenda, visits, reports) 156 3%

57 Providing services to the European Parliament 156 3%

58 Request scrutiny of legislation 152 3%

59 Accreditation (journalists, lobbyists, visitors) 126 2%

60 EU glossary, abbreviations, acronyms 121 2%

Public: Table of Tasks Top 25% 26–50% 51–75%
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Tasks Votes (23,201) % of 5,602 Voters 

61 Prizes, awards 94 2%

62 Secretary-General 88 2%

63 Event patronage, endorsement 78 1%

64 Branding materials (style guide, permissions, logos) 77 1%

Total 23201

Public: Table of Tasks Top 25% 26–50% 51–75%
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Tasks % of total

1 EU law, rules, treaties, judgments 5,2 %
2 Research and innovation 5,2 %
3 Funding, grants, subsidies 5,0 %
4 Education and training in EU 3,7 %
5 EU strategy, political priorities 2,8 %
6 Environmental protection 2,8 %
7 Jobs, traineeships at the European Comission 2,5 %
8 Find a job in another EU country 2,4 %
9 EU news, announcements, press releases 2,3 %
10 Human rights, fundamental rights 2,2 %
11 Working in an EU country (rights, permits, benefits) 2,2 %
12 Order, download an EU publication 2,1 %
13 Track policy and law making process, updates 2,1 %
14 Statistics and forecasts 2,1 %
15 About the EU (role, structure, how it works, origin) 1,9 %
16 Food and farming (production and safety) 1,7 %
17 Climate change, global warming 1,7 %
18 Regional, rural and urban development 1,6 %
21 Product safety, conformity, certification 1,5 %
24 Culture (heritage, arts, films, Capitals of Culture) 1,5 %

30 Tasks for Sorting Top 25% 26–50% 51–75%
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Tasks % of total

25 Doing business in the EU 1,5 %
26 Economic growth, financial stability in EU 1,4 %
27 Doing business with EU Commission (tenders, bids) 1,4 %
29 Industry norms and standards 1,3 %
33 Travel within, to and from EU (documents, visa, currencies, consular help) 1,2 %
35 Banking and financial markets (reform, regulation) 1,1 %
36 Relations with non-EU countries, international organizations 1,1 %
38 Competition (state aid, cartels, mergers, anti-trust) 1,0 %
39 Development and humanitarian aid 1,0 %
43 Loans, access to finance, microfinance 0,9 %
63 Accession of new countries to the EU, enlargement 0,9 %

30 Tasks for Sorting Top 25% 26–50% 51–75%



Tasks Sorting

Get 15–30+ people to independently 
sort the tasks into groups. Give them 
a survey afterwards to double check 
how representative they are.

Top Tasks Analysis
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Top Tasks Sorting





Every 4–6 months, we give the same 
task instructions to the same audience 
segments and measure success rates and 
completion times. Frequency depends 
on the team’s ability to make changes. 

Measuring Design KPIs
Measuring User Experience



Task Instructions

“Find out about the latest legislation by 
European Parliament on GDPR.” 
 

“Find out about existing EU subsidies in 
Eastern Europe due to Covid-19.” 
 

“Find out how to submit a new petition to 
the European Parliament.”

Measuring User Experience











Patterns
Designing For Complex Systems



Dealing With Complex Menus

Mega-sites are usually extremely 
large, many levels deep, are made of 
many micro-websites and many sub-
sections, cater to many audiences and 
have multiple entry points.

Complex Navigation



↬ Hover Tunnels, Chris Coyier, https://css-tricks.com/dropdown-menus-with-more-forgiving-mouse-movement-paths/













Click-Through Navigation

Panes of navigation allow users 
to drill-down into website’s 
categories quickly: from any 
page to any other page.

Complex Navigation









Sidebar Navigation

One of the most difficult aspects is 
the consistency of how navigation 
is displayed. Plus, we should 
minimize the scrolling distance 
needed to consume content.

Complex Navigation













Navigation Queries

We could give users an option to 
construct their own navigation query 
with a set of straightforward selections. 
An additional navigation layer for the 
main navigation and search.

Complex Queries



↬ Marcin Ignac, https://twitter.com/marcinignac/status/1400806180797231104

















Cards Index

Instead of a complex multi-level 
navigation, consider a simple index 
of cards, with all topics for a section 
laid out. The navigation might be 
slower, but it more accurate.

Complex Navigation









A-Z Pattern

Often dismissed, but incredibly 
useful for complex IA with a lot of 
content scattered all over the 
website, and a lot of legacy pages. 
But: requires precise labelling.

Complex Navigation









Sideways Breadcrumbs

An extension of breadcrumbs, with 
options to navigate between the 
siblings of any category on the 
breadcrumbs path. Very useful, 
especially for quick jumps.

Complex Navigation

















Dynamic Filters

Decouple filters and filtering results 
to give users a better way to provide 
accurate input and consume 
results. Auto-apply is expected, but 
it shouldn’t block filtering.

Complex Navigation











Task List Pattern

We can frame long forms into a 
series of tasks necessary to 
complete the form. Each task lives 
on a separate page. It makes the 
process much more manageable. 

Complex Forms

Adam Silver, Gov.uk



↬ Task List Pattern, Gov.uk, https://design-system.service.gov.uk/patterns/task-list-pages/



Task List Pattern
Adam Silver on

For long-winded forms, set the right 
expectations early. Before users start, tell 
them if a) they are eligible, b) what the 
process involves, c) how long each step 
takes and d) what documents they’ll need.

Adam Silver, Gov.uk



↬ Task List Pattern, Gov.uk, https://design-system.service.gov.uk/patterns/task-list-pages/



↬ Task List Pattern, Gov.uk, https://design-system.service.gov.uk/patterns/task-list-pages/



↬ Task List Pattern, Gov.uk, https://github.com/alphagov/govuk-design-system-backlog/issues/72





Routing (Conditional Reveal)

Explore how you can branch input to 
eliminate unnecessary or redundant 
input. Ask branching questions first. 
For the rest, word, group, order, lay out.

Task List Pattern











Tap-Ahead Autocomplete

Autocomplete is mostly used to highlight 
relevant keyword suggestions. However, 
we can also allow users to append 
keyword queries to construct advanced 
and precise search queries.

Complex Search











Infinite Scroll

Most overwhelming option. Users 
often dive into exploration mode, 
scan fast, and focus less on single 
items. Loading often feels like “out 
of control”. Plus, footer issues.

Complex Data























Scrollbar Range Intervals

With soft-boundaries in mind, customers 
tend to either use“scroll and sort” to scroll 
down to the boundaries of interest, or 
“paginate ahead”. It takes time, and often 
requires unprecise “swoosh”-scrolling.

Complex Navigation











We show users’s current position in 
the range, and the exact position they 
can jump to. Useful only if the user 
changes the default sorting type.

Complex Navigation

Scrollbar Range Intervals
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Tasks Votes (23,201) % of 5,602 Voters 

21 Tracking, monitoring (legislation, resolutions) 450 8%

22 About the European Parliament (what it is, role, history) 440 8%

23 Languages (translation, interpreting) 440 8%

24 European Parliament elections 417 7%

25 European Parliament publications 402 7%

26 European Union publications 400 7%

27 EU institutions’ position on proposed legislation 395 7%

28 European Parliament in your country (offices, activities, visits) 384 7%

29 Topic overviews, summaries, fact sheets 383 7%

30 Political structure of the European Parliament 381 7%

31 Myths, fake news, misinformation 380 7%

32 Privacy, data protection 380 7%

33 Physical visit to the European Parliament 379 7%

34 Make a complaint, request an investigation (whistle-blowers, fraud) 369 7%

35 Public register of documents, official documents 362 6%

36 Public consultations 357 6%

37 Statistics 345 6%

38 Public opinion polling (Eurobarometer) 343 6%

39 Raw data, data access, data sets 329 6%

40 Contact the European Parliament 319 6%

Public: Table of Tasks Top 25% 26–50% 51–75%
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Tasks Votes (23,201) % of 5,602 Voters 

41 Grants 308 5%

42 MEPs responsible for proposed legislation 293 5%

43 Conferences, events, exhibitions 292 5%

44 Parliament procedures, rules 273 5%

45 Historical archives 269 5%

46 Petitions (rules, setting up) 263 5%

47 Annual accounts, financial reports, budget 259 5%

48 Photos, infographics, recordings, videos 239 4%

49 Issue / topic based groups in Parliament 229 4%

50 Administrative structure of the European Parliament 215 4%

51 Follow European Parliament on social media 191 3%

52 Election monitoring, observation 182 3%

53 Online interactive visit to European Parliament (tour, activities) 174 3%

54 EU political appointments vetting, process 173 3%

55 President of the European Parliament (profile, agenda) 170 3%

56 Delegations (agenda, visits, reports) 156 3%

57 Providing services to the European Parliament 156 3%

58 Request scrutiny of legislation 152 3%

59 Accreditation (journalists, lobbyists, visitors) 126 2%

60 EU glossary, abbreviations, acronyms 121 2%

Public: Table of Tasks Top 25% 26–50% 51–75%
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Tasks Votes (23,201) % of 5,602 Voters 

61 Prizes, awards 94 2%

62 Secretary-General 88 2%

63 Event patronage, endorsement 78 1%

64 Branding materials (style guide, permissions, logos) 77 1%

Total 23201

Public: Table of Tasks Top 25% 26–50% 51–75%
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Tasks % of total

25 Doing business in the EU 1,5 %
26 Economic growth, financial stability in EU 1,4 %
27 Doing business with EU Commission (tenders, bids) 1,4 %
29 Industry norms and standards 1,3 %
33 Travel within, to and from EU (documents, visa, currencies, consular help) 1,2 %
35 Banking and financial markets (reform, regulation) 1,1 %
36 Relations with non-EU countries, international organizations 1,1 %
38 Competition (state aid, cartels, mergers, anti-trust) 1,0 %
39 Development and humanitarian aid 1,0 %
43 Loans, access to finance, microfinance 0,9 %
63 Accession of new countries to the EU, enlargement 0,9 %

30 Tasks for Sorting Top 25% 26–50% 51–75%



Tasks Sorting

Get 15–30+ people to independently 
sort the tasks into groups. Give them 
a survey afterwards to double check 
how representative they are.

Top Tasks Analysis
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Top Tasks Sorting



Wrapping Up
Designing For Complex Systems



All metrics can be moved with better 
design. Good design is always good for 
business because it reduces errors and 
costs and produces quality ouptput.

Luke Wroblewski, “Mind The Gap”

Healthy Quality Metrics
Designing For Complex Systems



The end result is consistent, predictable 
improvements over time, with holistic, 
evidence-based decisions that account 
for both business and user needs.

Healthy Quality Metrics
Designing For Complex Systems



Summary
Design KPIs

01 — We can support complex systems with a good design. 
02 — Design KPIs help address business decisions. 
03 — Define constraints and user-centric goals first. 
04 — Identify top tasks and measure them over time. 
05 — Quantitative insights describe trends. 
06 — Qualitative insights describe behavior leading to trends. 
07 — Use System Usability Scale to evaluate design. 
08 — Kano model helps us create impact without much cost.  
09 — Design patterns guide our design decisions. 
10 — Evidence-based design helps us get to 90% success rate.



Contact details

Meow! Thanks for 
being smashing.

Twitter: @smashingmag

Books, Magazine: www.smashingmagazine.com

Workshops & Conferences: www.smashingconf.com

Compliled and curated by Vitaly Friedman, 2012–2022.

Checklists: www.smashed.by/checklists

http://www.smashingmagazine.com
http://www.smashingconf.com
http://www.smashed.by/checklists

