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A Blast From The Past
“There is a game sometimes played with ALGOL 60 
programs—rewriting them so as to avoid using 
goto statements. It is part of a more embracing 
game—reducing the extent to which the program 
conveys its information by explicit sequencing... 
The game’s significance lies in that it frequently 
produces a more “transparent” program—easier 
to understand, debug, modify, and incorporate 
into a larger program.”
! ! ! ! ! ! ! ! ! ! ! ! — Peter Landin, 1965
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The Evolution of Programming

Phase 1: “Just Get it done”

This often led to lots of “spaghetti code”

Phase 2: Structured Programming

At minimum, this meant that every function 
has exactly one way out (return statement)

Phase 3: Object-Oriented Programming

Phase 3.5: Refactoring, design patterns
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The Evolution of Programming
Phase 1: “Just Get it done”

This often led to lots of “spaghetti code”

Phase 2: Structured Programming

At minimum, this meant that every function 
has exactly one way out (return statement)

Phase 2.5(?): Literate programming

Phase 3: Object-Oriented Programming

Phase 3.5: Refactoring, design patterns
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Knuth’s Philosophy
If we want to produce better-
documented programs, we should 
consider them to be “works of 
literature”

The Old Attitude

main task: instruct a computer what to do

The New Attitude

Main task: Explain to human beings what we 
want a computer to do
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In Knuth’s Words...

“The practitioner of literate programming 
can be regarded as an essayist, whose main 
concern is with exposition and excellence of 
style. Such an author...chooses the names 
of variables carefully and explains what 
each variable means. He or she strives for a 
program that is comprehensible because its 
concepts have been introduced in an order 
that is best for human understanding...”

6



“Oh what a tangled web we weave...”
Knuth: “[A] complex piece of software 
is, indeed, best regarded as a web that 
has been delicately pieced together 
from simple materials. We understand 
a complicated system by 
understanding its simple parts and 
their immediate neighbors. If we 
express a program as a web of ideas, 
we can emphasize its structural 
properties in a natural and satisfying 
way”
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Top-Down vs. Bottom-Up
WEB shows that these are no longer 
opposing methodologies

Programs are webs, not trees

hierarchical structure is present, but 
structural relationships are more 
important

The WEB system leads to “stream of 
consciousness” programming

A program is described in the best 
expository order; tangling unscrambles 
the code into compilable form
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The WEB System
WEB combines two other languages:

a document formatting language

a programming language

The original WEB prototype used TEX and 
Pascal, but WEB works with any language 
combination

WEB is “inherently bilingual”

Using WEB, component languages are enhanced; 
they are more than the sum of their parts
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The Literate Programming Process
WEB produces a dual-use program

This program is the source language for two 
system routines: weaving and tangling

Weaving produces a document that 
clearly describes the program

Tangling produces a machine-executable 
program

“Compile & Execute” becomes “Tangle, Compile, 
& Execute”

The program and documentation are 
produced from the same source, so they 
stay consistent
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TEX
TEX
!

−−−−→ DVI
!

WEAVE↗

WEB
!

TANGLE
↘

PAS
!

−−−−→ REL
!

PASCAL

Dual-Usage, Illustrated
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WEB Programming Style
WEB programs are broken into small, 
consecutively-numbered sections

Every section begins with optional 
commentary about that section, and 
ends with optional program text

Program texts either:

use actual snippets of code, or

use angle brackets to represent actual 
code that appears in other sections

WEB automatically generates a “chunk 
index” that lists all program texts
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The Advantages of WEB
WEB improves program structure

It reduces the apparent proportional size of 
rarely-used code (e.g., error-handling)

Compilation time is essentially 
unchanged by tangling

Typesetting takes longer due to TEX

Total programming time is effectively 
identical to non-WEB programming time

Added documentation time is offset by 
reduced debugging time
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