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The world runs on infrastructure, but no one notices.   This is as it should be.   But understanding infrastructure is essential, for otherwise you cannot understand how the world works.  In a time of great change, this means you cannot understand why things are happening.  More importantly, understanding the evolution of infrastructure means you can understand how things will change.  When the infrastructure changes, the world changes.  If you understand how the infrastructure changes, you can understand how the world changes.  Then you can be prepared to prosper in the new world order.   This book is intended to help you understand.

Infrastructure is the basic support for everyday life.  “infra” literally means “internal” and “structure” literally means “support”.  Good infrastructure is like the air we breathe.  When air is there, no one notices.  When air becomes scarce, we become desperate.  When air disappears, we die.   When a natural disaster strikes, such as an earthquake, infrastructure often goes down temporarily.  We immediately demand the resumption of the services that we have become accustomed to, such as electrical power.  When a manmade disaster strikes, such as a war, infrastructure often goes down temporarily.  Relief services are organized to bring suddenly needed food and medicine to the afflicted populations.

Over time, infrastructure changes.   As the basic structures change, everyday life changes.  In the early 16th century, people lived and died.   But they lived a hard physical life and died at the age of 20.  They ate food, but never enough, and traveled, but only within their local village.  Today, in the early 21st century, people still live and die.  But, in modern countries, they live an easy physical life and die at the age of 80.  There were always old people, but so few that infrastructure need not be concerned.  Today, the bulk of the population is reaching old age.  We also eat food, but often too much, and there are epidemics of obesity.   We still travel, but widely within the global society.   So, 500 years later, our lives are long and global, rather than short and local.

Even over shorter time periods, infrastructure changes.   Transportation is one example.  My grandfather saw the rise of the automobile.  My father saw the rise of the airplane.  Communications is another example.  My grandfather saw the rise of the telephone.  My father saw the rise of the television.   The logical infrastructure is changing more rapidly than the physical.  For transportation, in my own generation, there was not a big change equivalent in magnitude to the airplane.  The spaceship became possible, but still only for the rich, not on a routine basis.   But in communication, I saw the rise of the Internet, even played a personal role in creating and propagating it.

This book is about infrastructure, about understanding the basic structures of everyday life.  The rise of the logical indicates why the concentration is on the logical – these are the infrastructures that affect life in my generation the most.  In my daughter’s generation, the Net will be the Structure of the World, and thence onto the next generation.   Thus we begin our journey with physical infrastructures, but most of the way will be with logical infrastructures.  Thus the progress of The Evolution of the Net will be the progress of the Structures of Everyday Life, and ultimately the progress of the Evolution of Humans in Global Society.

I. Listing the Structures of Everyday Life

The greatest historian of the 20th century was Fernand Braudel.   He was obsessed with the bottom up study of history.  Not with kings and wars, but with peasants and lifestyles.   He wrote a famous book translated into English as The Structures of Everyday Life: The Limits of the Possible.  The ambitious goal was to exhaustively list how ordinary people lived in everyday detail, in the middle ages, from 15th to 18th centuries.

In reading this book, you are struck by two great obvious facts.  One about structures that are always the same.   The other about instances that are always different.   People must eat, so that Food is always a basic Structure for all cultures and all times.   But some cultures at some times eat bread as a staple, while others at other times eat rice as the equivalent staple.  At one time, the primary meal in France was bread, at another time the same primary meal was meat.

These obvious facts lead to the conclusions that there are some version of universal structures.  So encoding these universal structures into mass infrastructure is always a goal, to be attacked with each generation of successive technologies.  Such structures are called cross-cultural universals in anthropology.  Their implementations change over time, but the basic needs are always present.

Once you list out the structures of everyday life, you can then systematically list what infrastructures must be present.  Then try to track over time, which functionality was actually available when the technology to support that level became possible.  So the first task in understanding infrastructure is to understand the Structures of Everyday Life.

In approaching this task, Braudel examined many historical periods and places to exhaustively enumerate the basic activities that ordinary people engaged in.   From this list, he chose a master list of everyday structures to consider.    Then he investigated the typical variation in each structure from different periods and places (time and space).

II. Understanding the Structures of Everyday Life

The Why of the Structures

Maslow and the Hierarchy of Needs.

Children Just like Me and the Universal Condition.

III. Cross Cultural Universals

Psychology – Rosch and Basic Categories

Anthropology – Murdock and Universal Categories

IV. The Structures in the Modern Conditions

The master list that I have generated for the images project

V. Supporting Universal Structures in Mass Infrastructure

The analog for infrastructure is often metaphorical, rather than a literal copy.  There needs to be an expert to copy who can accomplish the given function and can be afforded by the rich.  Then there needs to be a technology that is feasible to implement on a mass scale and which gives good price/performance.  That is, for an acceptable price, it gives a useful performance.   Obviously, not as good as the human expert, but routinely available to the average person in the society.  

Eventually, a technology solution will be available for all levels of Maslow and all categories of Murdock.   The needs exist and will be filled by technology when the price/performance is right!

Library Catalogs.    The simplest classification scheme is assigning a single number which represents the unique location of a book on a shelf.   If there are, say, 1000 books, you might just assign them the numbers 1 to 1000 corresponding to the different positions of  spaces on the shelves.  Given the number of a book, it is then easy to find that location on the physical shelves and retrieve the book itself.   

However, a fixed set of numbers would make it difficult to add or delete books, since many of the numbers would have to change when another was added or deleted.  To also make the numbers invariant, you need to have a classification scheme which also grows (and shrinks) as needed.  

The Dewey Decimal Classification commonly used in public libraries is one such scheme.    When this scheme was originally proposed, there was room for 1000 major categories 0-999 which represented what was then thought to be the major classifications of knowledge in books.  In a simplified example, 500 is the general category number for science and 538 the general category for computers.    So all books about computers were assigned category code 538 and distinguished from each other with letters “a”, “b”, etc.  Thus 538c is the 3rd book classified under computers and located in the 500s section of the library shelves.  Then a book can easily be fetched from its shelf using its category code.  

The mapping of books to codes is called a catalog.  The card catalogs familiar from the early days of public libraries were for a long time the implementation of the library catalog.  The Dewey system dates from Melville Dewey in the 1890s.   The physical cards have now largely been displaced by electronic cards handled by computers, but with almost the same functionality.    Much of the research work in information retrieval discussed below attempts to improve the interaction with information beyond the level possible with card catalogs.

The codes are assigned by professional librarians similarly called “catalogers”.  Their general job is to classify all of human knowledge to support retrieval of books in libraries.  Their specific job is to assign a unique category code to each book as it is initially received.    A major classification such as Dewey commonly has an entire organization devoted to classifying new books as they are published and selling that classification scheme to libraries, who then actually place books on shelves corresponding to that classification.    The volume of books has forced specialization so that there are teams of catalogers corresponding to the major subparts of the classification (science, technology, philosophy, religion, etc.) and each catalog is knowledgeable about the subject matter in their area in addition to being a trained classification librarian.   Thus a science librarian might have a Master’s degree in Biology in addition to a Master’s degree in Library Science with specialization in cataloging.

The original goal of a catalog was simply to insure that every book could be placed in a unique location by assigning it a unique code.    All of the major classification schemes in use today have this as their goal – one book one location.   This solved the major organization problem of a physical library.    Determining the major topic of a book is not always easy, particularly for topics new to the classification scheme.   Is the present book about libraries or networks or computer technologies or religious philosophies?  There was always some hope of facilitating browsing by clustering books on similar topics close together – so that looking around a fetched book might also locate other books of interest.

As the volume of books grew greater, the classification schemes became partitioned more finely.  A book on computer networks might be classified as 538.237 SCH, representing a subdivision of computers in the 538s and the author’s last name to distinguish between all books within the same subdivision.   As subjects grew and shrank in the world, the numeric partitions became less evenly distributed.  In the 1890s, having 100 major classifications for philosophy and 1 for computers was representative of the books being published then.  In fact, “computers”, usually spelt “computors”, were the people who used numerical tables to calculate statistics for insurance and the like.  In the 1990s, even with redistribution and subdivisions, there were far too few classifications for computers and far too many for philosophy.

Abstraction of Classification.   So multiple classifications for a single book became the rule rather than the exception.  The primary code was still used to physically place the book on the shelf.  However, the alternative classifications were used to directly reference the book as well.  The card catalogs contained multiple entries for a single book – under author, under title, and several under subjects.

The primary goal of a cataloger is to insure proper organization of a library.  They do this by attempting to cluster similar books together.  The subject classifications of the card catalog were the beginnings of the abstraction of classification.   By flipping through the card catalog, you could view all the books classified under “computer networks”, even though many might be physically located in other sections of the library.  (That is, these books had computer networks as an alternative subject classification rather than the primary classification, which determined physical placement.)  The coming of computer information retrieval systems made logical views of physically distributed books (a sort of “virtual library”) the standard style of subject retrieval.

Card catalogs became the primary method of library retrieval in the early 20th century.  Their use made it clear that the primary value of the library was its classification of the structure of knowledge, rather than the physical housing of its collection.  In fact, the references and classifications of the catalogs reached far beyond the books physically within the library building, to information in a wide variety of contents and forms world-wide.  Thus, well before the coming of computers, a reference librarian would commonly consider the catalogs to be the core of the library rather than the building.  The advantage of a book being physically in the local collection had to do with speed of access, not whether it could be accessed or not (for example, interlibrary loan could retrieve books from other physical libraries with a several day time-lag and various facsimile services could provide response times in minutes if you were willing to pay the cost). 

VI. Further Reading

Interacting with Information is Interacting with Indexes

I.1.    Library Catalogs - Abstraction of Classification  

Library Science textbook, maybe L. Smith on Reference and Index

Manfred Kochen knowledge/wisdom book on information science

I.2.    Document Representation and Indexing - Remote Access for Bibliographic Databases - Subject Classification and Thesaurus - Automatic Indexing and Scalable Semantics

My Science Article on Information Retrieval in Digital Libraries

P. Kantor, Information Retrieval in ARIST or IR textbook (maybe Korphage?)

R. Belew, Finding Out About

I.3   Distributed Catalogs and Interlibrary Loan - Communications Networks and Switching Machines - Telephone Numbers and Machine Addresses – Abstraction of Protocol - Network Objects in the Web – Amazon as the World’s Largest Library

Engineering and Operations in the Bell System

A. Tanenbaum, Computer Networks

My Science article on Mosaic and the World Wide Web

Amazon as a Model for the World’s Largest Library

I.4.    Distributed Multimedia Information Retrieval – Federating Collections maintained by Separate Indexers – Dialog as a Federation of Bibliographic Databases – Excite as a Federation of Web Sites    

My Science Article on Information Retrieval in Digital Libraries

My Computer Article on Federating Collections of Scientific Literature

My Computer Article on Concepts across the Interspace

I.5.    Parts of Network Information Systems – Levels of Abstraction in Information Infrastructure – The Telesophy Network – From Internet to Interspace – Intermodel and Satori

Telesophy book, as forerunner of this present volume!

F. Braudel, The Structures of Everyday Life 

C. Alexander, The Timeless Way of Building

H. Smith, The World’s Religions: Our Great Wisdom Traditions

D. Suzuki, Zen in Japanese Culture
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