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How do we write Software? 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Sketchpad (1963) 
by Ivan Sutherland  
 
direct manipulation 
 
direct feedback  

© 1964 MIT - Lincoln Laboratory, edited via rhizome.org   

https://rhizome.org/editorial/2013/jul/10/lev-manovich-interview/
https://www.cl.cam.ac.uk/techreports/UCAM-CL-TR-574.pdf
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Sketchpad (1963) 
by Ivan Sutherland  
 
direct manipulation 
 
direct feedback  

https://docs.google.com/file/d/1oLaKmQMvDGXvY1DwlasbLNaAZLP7vxqw/preview
https://www.cl.cam.ac.uk/techreports/UCAM-CL-TR-574.pdf
https://www.youtube.com/watch?v=6orsmFndx_o
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Smalltalk (1972) 
Xerox PARC 
 
(OOP) 
 
GUIs 
 
self contained 
 
fully live 

 © Collin Donnell 

http://gagne.homedns.org/~tgagne/earlyhistoryst.html
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Squeak/Smalltalk 

paintingvalley.com, CC BY-NC 4.0  

Marcel Taeumel, CC BY 4.0 via Wikimedia Commons 

https://squeak.org/
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> Creators need an immediate 
connection to what they create... So 
much of creation is discovery, and you 
can't discover anything if you can't see 
what you are doing. 
 

Bret Victor 
Inventing on Principle 

http://worrydream.com/#
https://www.youtube.com/watch?v=PUv66718DII


17Bret Victor with Drawings by David Hellman 

http://worrydream.com/SeeingSpaces/
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Dynamicland 

https://docs.google.com/file/d/17B86cIuvEePSlLKFRw6rts_bB69S9K-A/preview
https://dynamicland.org/
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HyperCard 
 

© https://winworldpc.com 

https://en.wikipedia.org/wiki/HyperCard
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Scratch 
 

Nev123456789nev, CC BY-SA 4.0, via Wikimedia Commons 

https://scratch.mit.edu/
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Scratch 
 

Nev123456789nev, CC BY-SA 4.0, via Wikimedia Commons 

https://scratch.mit.edu/
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Flash 

© https://winworldpc.com 

https://en.wikipedia.org/wiki/Adobe_Flash
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Flash 

© https://winworldpc.com 

https://en.wikipedia.org/wiki/Adobe_Flash
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Lazarus team and J. W. Dietrich, LGPL, via Wikimedia Commons 

Lazarus 
(Delphi) 
 

https://www.lazarus-ide.org/
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Lazarus 
(Delphi) 
 

Lazarus team and J. W. Dietrich, LGPL, via Wikimedia Commons 

https://www.lazarus-ide.org/
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Nev123456789nev, CC BY-SA 4.0, via Wikimedia Commons 

© https://winworldpc.com  Lazarus team and J. W. Dietrich, LGPL, via Wikimedia Commons 

© https://winworldpc.com 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Nev123456789nev, CC BY-SA 4.0, via Wikimedia Commons 

© https://winworldpc.com  Lazarus team and J. W. Dietrich, LGPL, via Wikimedia Commons 

© https://winworldpc.com 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Nev123456789nev, CC BY-SA 4.0, via Wikimedia Commons 

© https://winworldpc.com  Lazarus team and J. W. Dietrich, LGPL, via Wikimedia Commons 

© https://winworldpc.com 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Nev123456789nev, CC BY-SA 4.0, via Wikimedia Commons 

© https://winworldpc.com  Lazarus team and J. W. Dietrich, LGPL, via Wikimedia Commons 

© https://winworldpc.com 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Lively Kernel (2006) 

Dan Ingalls 

Portrait: Friend of Dan Ingalls, copyright transferred to subject, CC BY-SA 3.0 via Wikimedia Commons 

https://en.wikipedia.org/wiki/Dan_Ingalls
https://link.springer.com/chapter/10.1007/978-3-540-89275-5_2
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- self contained 

- fully live 

- direct manipulation driven 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DEMO 
TIME 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● morphic 
● live evaluation & 

inspection 
● all time is runtime 



How does that work? 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lively.server 

DOM 

Browser 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lively.server  lively.source-transform  lively.ast lively.lang 

DOM 

Browser 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© typeshift 

https://typeshift.io/#
https://typeshift.io/#wenn%20das%20auto%20%C3%BCbernimmt
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© https://www.toushenne.de 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© https://www.toushenne.de 

© https://www.pngfind.com/ 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© https://www.toushenne.de 

© https://www.pngfind.com/ 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© https://www.toushenne.de 

© https://www.pngfind.com/ 



Rapid 

Application 

Development 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1. Workflows for Designers and Coders 
with the same Artifact 
 

2. Collaboration (git) 

49



1. Workflows for Designers and 
Coders with the same Artifact 
 

2. Collaboration (git) 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- generate declarative 
component definitions 
from direct 
manipulation 
operations 

- provide means to 
attach behavior 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DEMO 
TIME 



52

● reconciliation 
● components & parts 
● ViewModels & bindings 



What next? 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/LivelyKernel/lively.next 

#lively.next:matrix.org 

lively-next.org 

Internet - Internet Icon Png, Transparent Png @kindpng.com 

https://github.com/LivelyKernel/lively.next
https://lively-next.org/
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Rights for used images lie with the attributed sources. 

All emojis designed by OpenMoji – the open-source emoji and icon project. License: CC BY-SA 4.0. 

Otherwise this slide deck is licensed under CC BY 4.0. © Linus Hagemann, 2023. 

https://openmoji.org/
https://creativecommons.org/licenses/by-sa/4.0/#

