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“Those who cannot
remember the past are
condemned to repeat it.

b

George Santayana, 1905




“Those who ignore the
mistakes of the future
are bound to make
them.”

Joseph D. Miller, 2006










ght
ern Dark Ages Development of
yrs. Galaxies, Planets, etc.

1st Stars ¥ioh v h |
about 400 million yrs. 2




Data and Storage

API ACADEMY



da-ta
/' date, data/ ©

« COMPUTING
the quantities, characters, or symbols on which operations are performed by a

computer, being stored and transmitted in the form of electrical signals and
recorded on magnetic, optical, or mechanical recording media.
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It's called a database




It's called a database
not an informationbase
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The Digital Universe: 50-fold Growth from the Beginning of
2010 to the End of 2020

40,000

30,000

(Exabytes) 20,000

10,000

2009 2010 2011 2012 2013 2014 2016 2016 2017 2018 2019 2020
This IDC graph predicts exponential growth of data from around 3 zettabytes in 2013 to approximately 40 zettabytes
by 2020. An exabyte equals 1,000,000,000,000,000,000 bytes and 1,000 exabytes equals one zettabyte. Source: IDC’s
Digital Universe Study, December 2012, http://www.emc.com/collateral/analyst-reports/idc-the-digital-universe-
in-2020.pdf.
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1 Gigabyte per day
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365 truck loads per person per year
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1 Yottabyte of Storage
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100 Terabytes
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100 Terabytes
100,000 Gigabytes




100 Terabytes
100,000 Gigabytes
250+ years of storage per person
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Pruning data into long-term memory
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THE SURPRISING SCIENCE OF
THE MIND AT REST
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“Forgetting makes our brains more efficient.”
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Learning to choose is hard.
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Learning to choose is hard.
Learning to choose well is harder.




“Learning to choose
well in a world of
unlimited possibilities
is, perhaps, too hard.”

Barry Schwartz, 2004
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Synaptic potentiation
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High synaptic density
and strength

DAY NIGHT
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Synaptic homeostasis
Memory consolidation
Circadian regulation

Decreased synaptic
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Operational systems
feed data into the
lake using their own
schemas

38
Lakeshore marts curate
A few data scientists and organize the data
investigate the lake for for most analytics uses
potential insights




Data and Storage Challenges

« Support Pruning Strategies
* Implement Data Lakes
 Reduce Data Overload
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2. asystem or thing used as an example to follow or imitate.
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" id" : " design/microblog”,

"views" : {

"users_search”™ : {
"map” : "function(doc){
if(doc. id && doc.type==="user') {

=4

emit(doc. id,doc);

1] « gn r
users by id" : {
"map"” : "function(doc){
if(doc. id && doc.type==="user') {

emit(doc. id,doc);



Models allow us to
add meaning to data
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data + model = information




In-for-ma-tion

/ infer maSHan/ <)

2. what is conveyed or represented by a particular arrangement or sequence of
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:"154a%a71a0525d0%aee52ef4a65¢c7d55", "key":"154a%9a71a0525d0%aee52ef4a65¢c7d55", "value”:
:"154a%9a71a0525d0%aee52ef4a65db6be”, "key":"154a2%a71a0525d0%aee52ef4a65dbebe", "value”:
t"154a%a71a0525d0%aee52ef4a6616504", "key":"154a9%9a71a0525d0%aece52ef4a6616504", "value”:
:"154a9a71a0525d09%aee52ef4a6629416", "key":"154a29a71a0525d09%aee52ef4a26629416", "value":
:"15429a71a0525d0%aee52ef4a6637efd", "key":"154a29a71a0525d0%ee52ef4a6637efd", "value":
:"154a%a71a0525d0%aeeS52ef4a6647cdd", "key":"154a9%9a71a0525d0%aee52ef4a6647cdd"”, "value”:
:"154a%a71a0525d0%aeeS52ef4a665ac7c", "key":"154a%9a71a0525d0%aeeS52ef4a665ac7c", "value”:
:"154a%a71a0525d0%aee52ef4a6669063", "key": 4a29%a71a0525d0%aee52ef4a6669b63", "value”:
:"154a%a71a0525d0%aeeS52ef4a667ab3a", "key": 9a71a0525d0%aeeS52ef4a667ab3a", "value”:
:"’=4a°a7;a3525dDBaee52eféa66392;a","key" 9a71a20525d0%aee52ef4a668921a", "value”:
:"154a%a71a0525d0%aeeS52ef4a669besSe", "key 9a71a0525d0%aeeS52ef4a669besSe", "value”:
:"‘CéaQa 1a0525d0%aee52ef4a66a9dc3", "key": 9a71a0525d0%aeeS52ef4a66a9dc3”, "value”: {
:"154a%9a71a0525d0%aee52ef4a66bb08a”, "key": 9a71a0525d0%aee52efd4acebbi8a", "value”:
:"154a%9a71a0525d0%aeeS52ef4ab66cefec”, "key": 9a71a0525d0%aeeS52ef4aé66cefec”, "value™:
:"154a%9a71a0525d0%aee52ef4a66eclll”, "key": 9a7 0525d0%aeeS52ef4a66eclll”™, "value”:
:"154a%a71a0525d0%aee52ef4a66££532", "key": 9a71a0525d0%aeeS52ef4a66££532", "value”:
:"154a9a71a0525d0%aee52ef4a670c428", "key": 9a71a0525d0%aeeS2ef4a670c428", "value”:
:"154a%9a71a0525d0%aee52ef4a671d7da", "key": Sa71a0525d0%aee52ef4a671d7da", "value”:
:"154a%a71a0525d0%aee52ef426731dcs5", "key": 9a71a0525d0%aee52ef4a6731dcs5", "value”:
:"154a%a71a0525d0%aee52ef4a67468b4", "key": 9a71a0525d0%aee52ef4a67468b4", "value”:
:"154a%a71a0525d0%aee52ef4a675£664", "key": 9&7‘aWSZSdJQaee548f4a6‘5f664" "value”:
:"154a%a71a0525d0%aee52ef4a676d348", "key": 9a7 dO0%aeeS52ef4a676d348", "value”:
:"154a3a7_aJ54:du9aee52ef4a67"a--c" "key™: %9a71 d0%aeeS52ef4a677a38c",
:"154a%a71a0525d09%aee52e£426790076", "key" Sa d0S%aee52ef4a26790076",
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We can improve




We can improve
the usability of messages




There are three ways to
do that...




1. Format

API ACADEMY



RAR | REG | RTF &

(WA Bl wivv el weL Bl WRI

S & » /



application/json
adds very little affordance







collection+json
adds quite a bit
of affordance




mn

collection™

"version”™ : "1.0",
"href"™ : "http://localhos 337/api/",;
"items"

"href":

"httﬁ //localhost:1337/ap

1/526672282485%01¢7™,
"data™ [
"name": "text",
value™: "tasting”
r
'Ilname'll

"date posted",
"value": "2|¢H—J¢—IG”

"template"
1":,\:\.ata.”

"prompt™ "Text of message",
"name" : "text"™,

1l.,:fra'_ue1l . L)




2. Protocol

API ACADEMY



CoAP
conversations




or the

actlon
5 TICN\N







CoAP
conversations




CoAP
conversations




So far, we're still In
"ShannonJand";&%w_|

API ACADEMY



3. Semantics




On the web,
the "internal model”
IS represented by
Semantics




"template"
n IjEI.tEl"

"prompt"
"name"

"walue"

"Text
rlt

mn




Relation
Name [T

Description [T Reference [T




Relation

Name [Z Description X Reference [I

Expected .
Property T Description
yYpe

Properties from Thing

UR ditio for the item, ty fo ding mor

at the thing is




Relation
Name [T
about Refers to a resource that is the subject of the link's R
context
alternate Refers to a substitute for this context www. w3 org/TR/html5/links
appendix Refers to an appendix [http-/Awww w3 org/TR »

Description [T Reference [T

archives rs to a collection of r documents, or other [httg
als of historical interest 2011
author rs to the context’s author [http://www w3 org/TR/html5/links htmiZlink-typ
bookmark Gives a permanent link to use for bookmarking purposes [http:/fwww.w3 org/TR/html5/links htmiFlink-ty
canonical Designates the preferred version of a resource {the IRl and | [RE
its contents

chapter Refers to a chapter in a collection of resour y3 orgTR/M1999/REC-htmi401-19

collection The target IRl points to a resource which re
collection resource for the context IR
contents Refers to a table of contents [http./fwww w3 org/TR/1999/R
copyright Refers to a copyright statement that applies to the link's [http-/Awww w3 org/TR
context

create-form e target IRl points to a resource where a submission form
can be obtained
current Refers to a resource containing the most recent itemis) in a
collection of resources
Refers to a resource providing information about the link's {hvewr org/TR. der-dr c-linking]

Term Name: contributor

URI: http://purl.org/dc/elements/1. 1/contributor

Label Contributor
Expected _—
Definition: An entity responsible for making contributions to the resource. Property Type Description

Comment: Examples of a Contributor include a person, an organization, or a service, Typically, - -
P P 9 ypieatly Properties from Thing

Term Name: coverage _
al type for the item, typically used f ding more s

URI: http://purl.org/dc/elements/1.1/coverage relationship

Label Coverage

Definition: The spatial or temporal topic of the resource, the spatial applicability of the resourcq

Comment: Spatial topic and spatial applicability may be a named place or a location specified b
range. A jurisdiction may be a named administrative entity or a raphic place to
vocabulary such as the Thesaurus of Geographic Names [ ] here appropriate,
as sets of coordinates or date ranges

References: [TGN] http atty earch/tools/vocabulary/tgn/index.html

Term Name: creator

URI: http://purl.org/dc/elements/1.1/creator potentialAction Action a tential Action. which describ

Label: Creator
2
Definition:  An entity primarily responsible for making the resource S

Comment: Examples of a Creator include a person, an organization, or a service. Typically, the arl

Term Name: date




Relation e
Description [T Reference [3] Effect . L
Name [T Keyword Effect | a, Brief description

about Refers to a resource that is the subject of the link's [RECE903). section 2 onlink || s (from the relevant specification where possible)

context
alternate Refers to a substitute for this context [http/Awww. w -alternate] acquaintance
appendix Refers to an appendix [http.//w 140 9 01-19 224]
archives Refers to a collection of records, documents, or other [hitp:/Awww w3 TR/2011/WD-html5-

materials of historical interest 20110113/links htmi#rel-archives]
author Refers to the context’s author [http:/ v3 org/TR/html5/links htmi#link-type-author]
bookmark Gives a permanent link to use for bookmarking purposes I 3. org/TR/html5/links htmi#ink-t kmark]
canonical Designates the preferred version of a resource (the IRl and

its contents)
chapter Refers to a chapter in a collection of resour p/iwww w3 org/TRA1999/REC-html401-19991224]
collection The target IRl points to a resource which represents the

collection resource for the context IR| Refers to a bookmark. A bookmark is a link to a key entry point within an
contents Refers to a table of contents / w.w3 org/TR/1999/REC-html401-19991224] not ) extended document. The ticle attribute may be used, for example, to

= 100k k allowed .

copyright Refers to a copyright statement that applies to the link's www w3 org/TR/19 EC-html401-19991224] allowed label the bookmark. Note that several bookmarks may be defined in each

context document,

not external||the person represented by the current document considers the person
allowed |relation |represented by the referenced document to be an acquaintance

Designates substitute versions for the document in which the link occurs.
external |[external|When used together with the lang attribute, it implies a translated version
resource|relation |of the document. When used together with the media attribute, it implies a
version designed for a different medium (or media)

appendix allowed ||allowed |Refers to a document serving as an appendix in a collection of documents.

create-form | The target IRl points to a resource where a submission form
can be obtained
current Refers to a resource containing the most recent itemis) in a
collection of resources
describedby | Refers to a resource providing information about the link's de 3 c-linking]

allowed ||allowed |Refers to a document serving as a chapter in a collection of documents. ‘

not external||the referenced person is a child of the person represented by the current
allowed |[relation |[document

colleague not external||the referenced person is a colleague of the person represented by the
colleague
describes | Yerm Name: contributor - allowed |[relation ||current document

not external |the person represented by the current document considers the person
allowed |[relation |represented by the referenced document to be a contact

conte § : Refers to a document serving as a table of contents, Some user agents
contents allowed ||allowed . - wy

Definition: An entity responsible for making contributions to the resource, also support the synonym ToC (from "Table of Contents").

URI: http://purl.org/dc/elements/1. 1/contributor

Label Contributor

Comment: Examples of a Contributor include a person, an organization, or a service. Typically, copyright allowed ||allowed ||Refers to a copyright statement for the current document.

Term Name: coverage _ ~
tional type for the item, typically used for adding more 5

URI: http://purl.org/dc/elements/1.1/coverage

tionship between something and a class that the thing is
Label Coverage [ attribute multiple types. Schema.org tools may hav
Definition: The spatial or temporal topic of the resource, the spatial applicability of the resourcq

Comment: Spatial topic and spatial applicability may be a named place or a location specified b
range. A jurisdiction may be a named administrative entity or a geographic place to
vocabulary such as the Thesaurus of Geographic Names [TGN]. Where appropriate,

ription of the item
as sets of coordinates or date ranges

References: [TGN] http getty.e: esearch/tools/vocabulary/tgn/index.html URL of an image of the item

Term Name: creator

URI: http://purl.org/dc/elements/1.1/creator potentialAction Action e which describes an idealized action
Label: Creator URL JRI 2 reference Web page that unambiguously indicates the |

Definition: An entity primarily responsible for making the resource _gamei-‘:ﬁ cial website

Comment: Examples of a Creator include a person, an organization, or a service. Typically, the url URL

Term Name: date




L Description [T Reference I Effect Effect
Name [T e
= - Keyword Link | 0N
about Refers to a resource that is the subject of the link's [RECE903). section 2 on link | o rea
context
alternate Refers to a substitute for this context [http-/Awww w3 org/TR/html5/links htmi#link-type-alternate] acquaintance
appendix Refers to an appendix [http/ org/TR/19
archives Refers to a collection of records, documents, or other
materials of historical interest
author Refers to the context’s author p/ 3 org/TR/html5/links htmiZlink-type-author]
bookmark Gives a permanent link to use for bookmarking purposes pilv org/TR/html5/links html#link-t kmark]
canonical Designates the preferred version of a resource (the IRl and

Brief description
(from the relevant specification where possible)

not external||the person represented by the current document considers the person
allowed |relation |represented by the referenced document to be an acquaintance

Designates substitute versions for the document in which the link occurs.
external |[external|When used together with the lang attribute, it implies a translated version
resource|relation ||of the document. When used together with the media attribute, it implies allt
version designed for a different medium (or media)

its contents) . - allowed ||Refers to a document serving as an appendix in a collection of documents.
chapter Refers to a chapter in a collection of resour [http:/fwww. w3 org/ | Verd Description Example
collection The target IRl points to a resource which represents the [ 73]

collection resource for the context IRl . Refers to a bookmark, A bookmark is a link to a key entry point within an
contents Refers to a table of contents [http/ w w3 org/ 3 ) extended document. The ticle attribute may be used, for example, to

: % " allowed N

copyright Refers to a copyright statement that applies to the link's [http:/ 3 org wed label the bookmark. Note that several bookmarks may be defined in each

context — el 7 document.

create-form | The target IRl points to a resource where a submission form
can be obtained
current Refers to a resource containing the most recent item(s) in a externall|the referenced person is a child of the person represented by the current

collection of resources wed |[relation ||document
describedby | Refers to a resource providing information about the link's [

wed ||allowed |Refers to a document serving as a chapter in a collection of documents.

external||the referenced person is a colleague of the person represented by the

describos Term Name: contributor t wed |[relation |current document

external |the person represented by the current document considers the person
wed |[relation |represented by the referenced document to be a contact
" > s wed |allowed Refers to a document serving as a table of contents, Some user agents
Definition:  An entity responsible for making contributions to the resource. i - 55 3 R __[also support the synonym ToC (from "Table of Contents”).

URI: http://purl.org/dc/elements/1. 1/contributor

Label Contributor

Comment:  Examples of a Contributor include a person, an organization, or a s wed ||allowed |[Refers to a copyright statement for the current document.

Term Name: coverage _ ~
tional type for the item, typically used for adding more 5

URI: htty purl.org/dc/elements/1.1/coverage

s a relationship between something and a class that the thing is
Label Coverage s 7 displaiane [ attribute multiple types. Schema org tools may hav
Definition: The spatial or temporal topic of the resource, the spatial applicabil 3

Comment: Spatial topic and spatial applicability may be a named place or a location specified b
range. A jurisdiction may be a named administrative entity or a geographic place to
vocabulary such as the Thesaurus of Geographic Names [TGN]. Where appropriate,

ription of the item
as sets of coordinates or date ranges

References: [TGN] http getty.edu/research/tools/vocabulary/tgn/index.html URL of an image of the item

Term Name: creator

URI: http://purl.org/dc/elements/1.1/creator potentialAction Action es a potential Action, which describes an idealized action

Label: Creator ¢ '
URL 2 reference Web page that unambiguously indicates the i

Definition: An entity primarily responsible for making the resource _gamei-‘:ﬁ cial website

Comment: Examples of a Creator include a person, an organization, or a service. Typically, the url URL

Term Name: date




Modeling Information

« Represent Data in Rich Formats
« Support Multiple Protocols
« Separate Semantics from Format & Protocol
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“Everything changes
and nothing stands
still.”

Heraclitus, 402 (quoted)




Just like half of the world’s spoken tongues, most of the 2,300-plus computer Code-raker Grady Booch, Rati s chief scientist, is ing with the C Key
o e r progr ing | are either ed or extinct. As powerhouses C/C++, History Musuem in Silicon Valley to record and, in some cases, maintain languages by writing 1954

Visual Basic, Cobol, Java and other modern source codes dominate our systems, new i SO our ever: can grok the code. Why bother? “They tell m&mﬂwmm
hundreds of older languages are runmng out of life. us about the state of software practice, the minds of their inventors, and the technical, social, R T R T T
I An ad hoc collection of phers, if you will-aim to and economic forces that shaped history at the time,” Booch explains. “They’ll provide the avallable
o n g u e s save, or at least document the lingo of classic soﬁware‘ They’re combing the globe’s raw material for software archaeologists, historians, and developers to learn what worked, Endangered: usage dropping off
9 million developers in search of coders still fluent in these nearly forgotten lingua what was brilliant, and what was an utter failure.” Here's a peek at the strongest branches Extinct: no known active users or up-to-date
frangas. Among the most endangered are Ada, APL, B (the predecessor of C), Lsp, of programming’s family tree. Fnr a nearly exhaushve rundown, check out the Language List compilers
Oberon, Smalltalk, and Simula. at HTTP://www.informatil g.de/J. ist.html. - Michael Mendeno Lineage continues

1954 1955 1956 1957 1956 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983|1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

Created for the IBM 7090/94

o ety Flow-Magic === Cobol Cobol ANS| Cobol 74 ANSI Cobol E5 9 Cobel
used languages Ar Allspike language designed ALisp offshoot that's
in science and T  The culprit behind R' ‘3. B Stil taed o 'Scheme 84 ' Scheme IEEE Scheme RERS
engineering. One of the first Tlmyk K bugs. programming tory programming
English-like 50 known as e lol to e through lases o unvorsites.
FRr ool Common Business- George Radin's attempt Haskell 1.0 Haskell 1
langupagas. g o = e th ebﬁ gupnic: and simple syntax.

GonmenLisn
v = : \‘?" | .
ANS1PLI1 o ' Self 4.0 4

‘The version Xerox
released to the public. mm = W Iniﬁallyullld o:} dsuu mg |r'|.- &sﬁn z"'"’
anguages around, desy standards fued between
Programming Language/Microcomputers Sun and Microsoft, Somewhat kg C++, Java allows for

| Smalltalk-80 . Eoie e s aypare® prsbifty scronsthe et
et Ao A ANAW/ER
Cmm(!mn Xerox PARC, led by Alan Kay. Restructured Extended Executor AN 0bjectoriented language. IR Inl-rxcdv- A\
hnguqn b \
Malcn\andh Eiffel 3 2 3 s answer to aua,

Possibly the first, Invented by John McCarthy at MIT,
Ji Lisp has an unusual syntax made
up of lots of nested parantheses.
Still popular with Al researchers.

Algorithmic Language, designed as
a portable language for swnlvlic
computations. Algol 68's complexi
was either ahead of its time or r\ghmllv
doomed, depending on whom you as

hD thesis.

Algol 68

:hha hoped-for Emmrm af

by an o Sk
based committee as a universal

igned

I;onular in Europe duril Vlghllle

Survival of the Fittest aistoC. R oot ahaat o

language, It was on o th st Os, Simula introduced Jangu et i comporent
attempts at m now-standard concept of ol 4 the! Mll:rowﬂ o atiom
more portable. mnfuuy called Object.anantad, Tachor than D & ""ﬁ"“"’w" T New AWK, An object for Wap sorvinee.
International Algebraic Language. rocrduéa‘\, vangr‘amﬁmg ” JUsONDRt ER Called Cluster, it's m,, lﬁh‘nnmny \and. :::gi"n.s ar; ugan: language. \
ined by Kristen Nygaa bject-oriented guage.
o Oldeltan Dbl 2 Popular for Al prograims. scadamicangisge T & Python Python 1.6
croatod to teach rio Web site builders, it includes i
engineering skills. features ml'sinu from Perl,
Possibly the most Microsoft's version
o Ll Tool Command Langnzga, “tickle.” JavaScript.
fay. Adds object- The ducttape of °’°"""',',"Jﬁ. o
ing b

One of the most widely deployed
language today. Windows and

1 | 7
Ui writtes sty i
C'and fs gescancants / Tel, TellTk .
/ ]

Reasons a language endures, with examples of some classic tongues

Appeals to a wide audience C (bolstered by the popularity of Unix)

1150 C (C35) o 3 Updates G+ for the
Netwith a Java-ike
| \ / virtual machine, so
ADA 83 g A0A 55 code can run o any

\ o s

Gets a job done Cobol (designed for business-report writing)

Delivers new functionality Java (runs on any hardware platform)

kind of cor

. q ! ‘Ateaching language named The US Department of tocrafta Found inmillon of eb page. Oiginally dubbed LiveScrp,
Fills a niche Mathematica (speeds up complex computations) o Fronch mathonatican I-ngulgnlgnhwnrk Na medmrmLonlm lrpnlbi m-wondsnm N marketers % the n

) Ussd primary by computer programmer, and created by Jean Ichiblah’s team of Honeywell. e D v e commen vt language.
Offers a modicum of elegance Icon (has friendly, line-oriented syntax) A endary Swiss programmer m
programming. col 0
Has a powerful user base or backer C# (developed by Microsoft for .Net) of Algol 68. i Nodural ﬁm.m mwmﬂy%mmm Bt
o oug for simpliciy. I o o e

Has a charismatic leader Perl (programmer-author Larry Wall)

Tho v Anmy Kl of rogramaing s rcicaEtacton nd
Report Language), und{w Perl 1.000 000
# St ;1:3&‘, Perl haiku Ferl 4000 g

'%- language for text
and wla man p«h mh,‘mbr;tmon Pr pammer s sty street m m
- with this descendant of
B Far o Giswold,and Snobol, there's no need to C-Shell,a scri O
! Ageneral ol ascrplng enguags and command: | Sandard ML 2
T Pohnskymghﬂ know the underlying 0S. R sy = B;Emmmm shell interps S bl 12/ C progranmers ralpurose  programming 'fi‘“‘l""}‘n"‘,‘;#';"’ E:,;’.'.:gb:“d
s Am]mmlu Langusg. e b U m e i inguage. Shoh (s K 8 Bouran Agam Shat. :
|mmm:?: Snobol Snobold - m
nlnom lex M H.K':n“ ,f,,'“" Wontistad Icon Meta quﬁjmmhn |-ngu-9- for nlullt-mnd ; |
fore sed language raphics sistems; commercial jectiy
i Word-based language e gt B e h Objective Caml . O Caml 2 0 Caml 3.00

National Radlo As Astronomy

Observatory telescope at PuslS:ri t Level 2 !’
A T e e Kitt Peak in Arizone. m PostScript ip
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Word Processors
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Internet Engineering Task Force (IETF) R. Fielding, Ed.

Request for Comments: 7230 Adobe
Obsoletes: 2145, 2616 J. Reschke, Ed.
Updates: 2817, 2818 greenbytes
Category: Standards Track June 2014

ISSN: 2070-1721

Hypertext Transfer Protocol (HTTP/1.1): Message Syntax and Routing

Abstract

The Hypertext Transfer Protocol (HTTP) is a stateless application-
level protocol for distributed, collaborative, hypertext information
systems. This document provides an overview of HTTP architecture and
its associated terminology, defines the "http" and "https" Uniform
Resource Identifier (URI) schemes, defines the HTTP/1.1 message
syntax and parsing requirements, and describes related security
concerns for implementations.

Status of This Memo
This is an Internet Standards Track document.

This document is a product of the Internet Engineering Task Force
(IETF). It represents the consensus of the IETF community. It has
received public review and has been approved for publication by the
Internet Engineering Steering Group (IESG). Further information on
Internet Standards is available in Section 2 of RFC 5741.

Information about the current status of this document, anv errata,
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CSV

I EXCELDATA.CSV - Notepad (=]
File Edit Format WYiew Help
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encoding="UTF-8"7>
http:/ /www.w3.org/2001/XMLSchema-instance

www.minfin.fgov.be/IntraConsignment” IntraListingsiNbr="1

http: / /www.minfin.fgov.be/InputCommon”

tative

on;:RepresentativelD identificationTyp NVAT" issuedBy="BE" >0429262018«
Name>656 Belgium Demo</common:Name:
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stCode>1780</commeon:PostCode
Wemmel- C
intryCode>BE ommon:CountryCode >
alladdress>maldinho@deltabike.com«
ne>02321521 </commeon:Phone

>um="6226.42" ClientsNbr=

VATNumber>0429262018«
Name>656 Belgium Demo</con

n:Street> Koningin Astridlaan 166

on:PostCode>1780</common:PostCode>
. Wemmel- n f >
CountryCode>BE-«

'‘BE">0404880077 </CompanyVATNumber>




JSON
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Ml C:\Windows\system32\cmd.exe

C:\tidyjson>tidyjson example.txt

”widﬁet” :

debug" : true,

"window" :
"title" "Sample Konfabulator Widget",
"name" "main_window",
"width" : 500,
"height" 500

”imaﬁe" :
src'' : "Images/Sun.png",
”r'lal“e” . If5unl|f,
"hoffset" : 250,
"wvOoffset" : 250,
"alignment" : "center"

"text" :
"data" "Click Here",
"size" : 36,
”St}lr-lell Ith-ldlf,
"name" : "textl",
"hoffset" : 250,
::V?f‘FSEt” " ll:lll:rI’ "




@prefix : <http://www.mygrid.org.uk/mygrid-moby-service#>
@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> .
<http://sadiframework.org/examples/hello> a :serviceDescription;
:hasOperation <http://sadiframework.org/examples/hello#foperation>;
:hasServiceDescriptionText "A simple Hello";
:hasServiceNameText "Hello"A<http://www.w3.0rg/2001/XMLSchema#istring> .

<http://sadiframework.org/examples/hello#operation> a :operation;
rinputParameter <http://sadiframework.org/examples/helloffinput>;
:outputParameter <http://sadiframework.org/examples/hellofoutput> .

<http://sadiframework.org/examples/hello#finput> a :parameter;
:objectType <http://sadiframework.org/examples/hello.owl#Namedindividual> .

<http://sadiframework.org/examples/hello#foutput> a :parameter;

:objectType <http://sadiframework.org/examples/hello.owl#GreetedIndividual> ,
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Select a Storage Format

 CSV has no strong schema modeling
« XML and JSON both have schema tooling
 RDF-family offers built-in semantics




Select a Storage Format

« XML and JSON both have schema tooling
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Carbon nanoballs as data storage units

mall, smaller, “nano” data storage! Interest is growing in the use of




Carbon nanoballs as data storage units
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Carbon nanoballs as data storage units

How Molecular Memory Works

Spots on the
LCD array page struck by this
LCD arrays beam switch to the
¢ state, encoding § state
binary 1s. [binary 1)

/

finother LCD AR stal
array sections up a [binary

An LCD array red data-write laser.

steers a yellow

. .- 1 paging laser so

mall, smaller, “nano™ data storage! interest iy e et

a layer li.e., a data page] of
bacteriorhodopsin to the 2 state.

Laser °

To read out data,

the yellow laser fires,
pushing the page into
the # state.

Input signal 3
®

Now a low-level red laser Read
bathes the page. Molecules in the

& state [Bs] absorb light, while those

in the & state [1s] let the beam pass

through, striking a CID array.




Million-Year Data Storage via DNA

, ' ’ - _ , "’ .(‘a" ': Er : o "
e ETH Zurich, 2015



Million-Year Data Storage via DNA
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ETH Zurich, 2015
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Ravages of Time

* Prepare to hold the data for 100+ years
* Be ready to migrate the data to new media
* Archive a functional app with the data




And so...
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“If we don’t want our
digital lives to fade
away, we need to
make sure that the
objects we create
today can still be
rendered far into the
future.”

Vint Cerf, 2015



“Those who ignore the
mistakes of the future
are bound to make
them.”

Joseph D. Miller, 2006
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