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UAL Shares Fall as Old Story Surfaces Online

The mystericus appearance on the Intermet of a nearly six-year-old news story about UAL
Corp.'s 2002 bankruptcy-court filing caused investors to dump the stock Monday.

After trading near $12.50 a share early Monday, stock in United Airlines’ parent quickly fell to $3

on the Nasdaq Stock Market on heavy volume before trading was halted and the company
issued a statement saying that reports of a new Chapter 11 filing were "completely untrue.”

Cnce trading resumed 90 minutes later, UAL shares rebounded, but they still closed off 11% for
the day at $10.92. Nasdaqg, a unit of Nasdagq OMX Group Inc., ...
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UAL Shares Fall as Old Story Surfaces Online

The mysterious appearance on the Internet of a nearly six-year-old news story about UAL
Corp.'s 2002 bankruptcy-court filing caused investors to dump the stock Monday.

After trading near $12.30 a share early Monday. stock in United Airlines’ parent quickly fell to $3
on the Nasdaq Stock Market on heavy volume before trading was halted and the company
issued a statement saying that reports of a new Chapter 11 filing were "completely untrue.”

Once trading resumed 90 minutes later, UAL shares rebounded, but they still closed off 11% for
the day at $10.92. Nasdaq, a unit of Nasdaq OMX Group Inc

Thursday, November 25, 2010
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The provenance crisis

A Scientist’s Nightmare: Software
Problem Leads to Five Retractions

Until recently, Geottrey Chang’s career was on
a trajectory most young scientists only dream
about. In 1999, at the age of 28, the protein
crystallographer landed a faculty position at
the prestigious Scripps Research Institute in
San Diego, California. The next year, in a cer-
emony at the White House, Chang recerved a

2001 Science paper, which described the struc-
ture of a protein called Msb A, 1solated from the
bacterium Escherichia coli. MsbA belongs to a
huge and ancient tfamily of molecules that use
energy from adenosine triphosphate to trans-
port molecules across cell membranes. These
so-called ABC transporters perform many
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A Scientist’s Nightmare: Software
Problem Leads to Five Retractions

Until recently, Geoffrey Chang’s career was on
a trajectory most voung scientists only dream
about. In 1999, at the age of 28, the protein
crystallographer landed a faculty position at
the prestigious Scripps Research Institute in
San Diego, California. The next year, in a cer-
emony at the White House, Chang received a

2001 Science paper, which described the struc-
ture of a protein called MsbA, isolated from the
bacterium Escherichia coli. MsbA belongs to a
huge and ancient family of molecules that use
energy from adenosine triphosphate to trans-
port molecules across cell membranes. These
so-called ABC transporters perform many
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The provenance crisis

News Front Page
World

UK
Until r¢

a trajec
about.
crystal
the pre
San Di

IOy
s ]

England
Northern Ireland
Scotland

Wales

Business

Politics

Health

Education
Technology
Entertainment

Also in the news

News Sport Weather

(" uve BBC NEWS CHANNEL

Page last updated at 14:56 GMT, Tuesday, 1 December 2009

E-mall this to a friend & Printable version

iPlayer TV | Radio More ~

Search the BBC

'Show Your Working': What 'ClimateGate’' means

VIEWPOINT
Mike Hulme and Jerome Ravetz

The "ClimateGate" affair - the publication of e-mails and
documents hacked or leaked from one of the world's leading
climate research institutions - is being intensely debated on
the web. But what does it imply for climate science? Here, Mike
Hulme and Jerome Ravetz say it shows that we need a more
concerted effort to explain and engage the public in
understanding the processes and practices of science and
scientists.

A weekly series of thought-provokint
pieces on environmental topics
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www.nature.com/nature

descriptions of materials and reagents used.

and thought-provoking, but reproducible and useful. [n order
to do this, novel materials and re

—|— his journal aims to publish papers that are not only interesting

pents need to be carefully

described and readily available to interested scientists.
That might seem obvious. But despite the efforts of our editors
and referees, papersin th | sciences are still bey bmit-

llluminating the black box

Note to biologists: submissions to Nature should contain complete

nature

Vol 442 | Issue no. 7098 | 6 July 2006

established didn't want the author to reveal the sequences, as this
would jeopardize its raizon d'¥re. This kind of stalemate
because it prevents the replication of experiments and inhibits the
selection of appropriate controls in subsequent work.
Some authors claim replication is possible without full sequence
tion or the details of novel

natlers,

ted — and oce
the reagents o
praclice, we e

researchers caf
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technologiest]
example invol

As use of computation in research grows,

:uz“xdwrpl AcceSSibIe HeprOdHCibIe Hesearch nen tools are needed to expand recording,

reporting, and reproduction of methods
Jill P. Mesirov and data,

The New ork Times

Science

'YTimes: Home - Site Index - Archive - Help

Nobel Laureate Retracts Two Papers Unrelated to Her Priz

By KENNETH CHANG
Published: September 23, 2010

Linda B. Buck, who shared a 2004 Nobel Prize in Physiology or Medicine, apologized for
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Where to start?

Definition 4.1 (Tuple Derivation for an Operator). Let Op be any rela-

tional operator over tables T, ..., T,, and let T = Op(T, ..., Trn) be
the table that results from applying Op to T4, ..., T . Given a tuple
t € T, we define ¢’s derivation in T1, ..., Th according to Op to be
Op[Tll, opa(t) = (T, ... T ), where T, ..., T are maximal subsets of
T, ..., T, such that

(a) Op(T7, - - - T ) = {t}.

(b) VT; : Vt" € T;: Op(T;, ..., it} - T ) +# .

We also say that Op7'(t) = T is t’s derivation in T., and each tuple t"in
T contributes to t, for: = 1..m.

Thursday, November 25, 2010



Where to start?

) Consider » normal form qQuery ). The witness
basis for g singular value ¢ wit], respect to @ and D, denoted ag Wo. plt), is:

. Dej (1) If Q is of the form Q... (4 ¢} then Wonp(t) = Wo,p(tu.. .U Wo, p(t).
tiona (2) If O is of the form {e | po € €0y P € €, condition}, let ¥ he the sct of 5]
the f valuations on the variables of ) such that
I €

“where” clause of

Q.p(t) = {ﬂpﬂﬂw L... U[[Pnﬂa K

< ¢ < n)is a database constant since Q is ip

Won(t) = {}.

(a) More generally, for
by cxtending (2) as

®)  clause of Q)

cach valuation in ¥. Then, W,
Op; Note that ¢, (0

T,, (3) Otherwise,

¢ holds under
EW t = [[e]],;}
normal form.

any well-formoed query

the witness basis
follows. We partition i € €; In the “whepe”
into two parts: 5] — {p; | € is the database constant,
We Sy = 1pives) | p; is

D} and
a pattern matchied against a query e; }. We usce 2 Py
«  todenote the membyors of S and (p3. €2), ..., (P2, €2) to denote the
T, S3. Lot & be the sct of 4] valuations on t

mcembers of
he variables of ¢} such that for cach
Then Wo,n(t) = {PLUPR, | €W ¢ C
— Wil Uwy, where u, ¢ W ooz, pl[pi]e)}.
value ¢, the witness basis g the product, of individua] witness

ar values making up ¢, That 18, co1
cach ¢; ig singular. Then

1sider ¢ = 1 L. 1y tm where
Wo,n(t) = {wi ... 1 Wey | wy; € Wo,n(t:)}. N

valuation in ¥, “where” clausc of ¢/ holds.
le] . Py = [psle v ... U [P2]s., Py
For a compound

basis of singul
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Definitijon 6.
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Iror
basi
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Where to start?

(Witness Ba515) Consider g normal form auerv The

.‘fi.'."-h oo

rY

Definition 8. (Derivation Basis) Consider a normal form query Q. The deriva
tron basis for I:v where v is an atomic value, denoted as I, p(l : v) with respect
to ¢ and D, is defined as bclow:

(1) If Q) = 1 U ... U ¢}, then FQ’D(E : 'l,-‘) = FQL,D(E : 'l,-‘) ... U FQH,D(E : 'L').

(2) If Q has the form {e | po € e, o Pn € €q, condition}, let W be the st of
valuations on the variabloes of ) such that the “where” clause of ¢} holds
under cach valuation and i*(e) contains {:v. For cacl, i ew, lot Pz, denote
the path in e that points to a variable Ty such that there exists p’ and p”
so that { = p'.p" and Y(pe,) = p’ and Wz )(p") = 2. Then, I p(l: v) =
{([po]w U ... L [Pa]e,S) | 4 € W5 = {4(p}).p" | P} is the path that points to
variable z, in pattern pi, 0 <i < n}l.

(3) Otherwisc, Iop(l:v)={}.

More gencrally, the derivation basis of {-v where v is a compound valuce is
defined to be the derivation basis of all possible (patli,valuc) pairs P’ such that
P’ points to & valuc in . The derivation basis for multiple (path,value) pairs is
defined to be the product of the derivation basis of individual (path,valuc) pairs.
That is, FQ’D(pI:-vl,pg:-vg) = Lo p(prvy) = Lo plp2vy) = {(wy Uw,, Py U ) |
(H?I,Pl) = FQjD (pli'l,-‘l)_, (“U_i'g, Pg) - FQ’D(pQ:'UQ)}. ]

— I
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Where to start?

Definition g,

bas ™ °
Def (1) Definition 8. (Derivation Basis) Consider
tiona (2) twon basis for I:v where v is an atomic va

(Witness Ba515) Consider g normal form auerv The

.‘fi.'."-h oo

the f to ¢ and D, is defined as below: m OSitiOnaI
A (1) If Q — Ql ... L Q-n. then FQ’D(E ) NOt CO P

Op:; (2) If Q has the form {e | po € e, ooy D, of
T1< (3) valuations on the variables of ) such that, "WIICTC clause of Q hLolds

under cach valuation and i*(e) contains
(a) Mo

X the path in e that points to a variab
-

w such that there oxists p’ and p”
) el s0 that ! = p'.p"” and “(pe, ) = p A W@y )(p") = v. Then, I, o.pll 1 v) =
cla

{([po]w U ... L [Pa]s.S) |4 ew, § = 19(p)).p" | P} is the path that points to

'or cach i € ¥, lot, Pz, denote

We %’ | variable z, in pattern pi, 0 <i < n}l.
T 52.( (3) Otherwisc, Iop(l:v)={}.

valt More gencrally, the derivation basis of {1 where v is a compound valuc is
le]y defined to be the derivation basis of al] possible (path,valuc) pairs p':v’ such that
For  p':0/ points to a valuc in v. The derivation basis for multiple (path,value) pairs is
basi  defined to be the product of the derivation basis of individyal (path,valuc) pairs.
cacl  Tlyat is, FQ’D(pI:-vl,pg:-vg) = Lo p(prvy) = Lo plp2vy) = {(wy Uw,, Py U ) |

(H?I,Pl) = FQjD (pli'l,-‘l)_, (“U_i'g, Pg) - FQ’D(pQ:'UQ)}. ]

—— T —
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Where to start?

Definition 6.
bas™ ~
Def (1) Definition 8. (Derivation Basis) Consider

tiona (2) tion basis for v whiere v is an atomic va -
Not compositional

[ ] . ‘1 . .
(Witness Basis) Consider 4 normal form auerv & Tha it

the f to ¢ and D, is defined as bclow:
= (1) If Q) = ¢y L. L ¢}, then FQ’D(E )
form {e | py € €0y «eny Pry
variables of Q such that "WICTC™ clausc of ¢} holds
and i(e) contains 'or cach i € ¥, lot, Pz, denote
imts to a variab w such that there oxists p’ and p”
Wz )(p") = 2. Then, I p(l: v) =
: eV, S = {4 pi).p" | pl is the path that points to
attern p;, 0 < i < nil.
()= ().
valr More gencrally, th lerivation basis of - where v is a compound valuce is
le]y defined to be the derivation basis of al] possible (path,valuc) pairs p':v’ such that
Tor ¢ points to a value in v. The derivation basis for multiple (path,valuc) pairs is
basi  defined to be the product of the derivation basis of individyal (path,valuc) pairs.
cack  That is, FQ’D(pI:-vl,pg:-vg) = Lo p(prvy) = Lo plp2vy) = {(wy Uw,, Py U B) |
(H?I,Pl) = FQ,D(pl:'Ul)a (“U_i'g, Pg) - FQ’D(pQ:'UQ)}. ]

h _— —

Hard to

separate "policy” from
"mechanism”
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Where to start?

bDeﬁ:riltmn 6. (Witness Basis) Consider g normal form auerv The a
(s

Def (1) Definition 8. (Derivation Basis) Consider
tiona (2) twon basis for I:v where v is an atomic va
the f to ¢ and D, is defined as bclow:
= (1) If Q) = ¢y L. L ¢}, then FQ’D(E )
form {e | py € €0y «eny Pry
variables of Q such that
and i(e) contains
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Not compositional

of
"WICTC™ clausc of ¢} holds
'or cach i € ¥, lot, Pz, denote

Hard to

separate "policy” from
"mechanism”

¢ such that there exists pf and p’
1d 1z,

valy More gencrally, thiNderivation basis of ;v w
le];  defined to be the derivation basis of all possiblc
For 54/ points to a value in v. The derivation bag

valuc is
wvalue) pairs p’:o’ such that
or multiple (path,valuc) pairs is

basi  defined to be the product of the derivatiopBasis of individual (path,valuc) pairs.
cacl  That is, FQ,D(Pli'Ul,pz?Uz) = Lo,p(p1:7) = Lo plp2vy) = {(wy Uw,, Py U B) |
(Wi, Pr) € I p(przvy), (ws, Py) € 1o, p(p2mvy)}. O

= e ————
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Databases and
programming languages

e Database query languages are purely functional

e optimization by equational rewriting basis of £109 DB industry

e Programming languages ideas can...

e Help in analyzing, optimizing database queries (types,
compilation, equational rewriting)

e Integrate database or Web capabilities into higher-level
languages (LINQ, Links)

e Database ideas can...

e Lead to new programming idioms (Datalog, atomicity, STM)

e Open up new problem spaces (high-level updates, provenance)

Thursday, November 25, 2010



Provenance in
curated databases
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Provenance in
curated databases

&
4

SIGMOD 2006
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Provenance in
curated databases

S

o 2
2 | 2
C
" 2 | 3 ~ -
2] 2 2 | 3| 4
5 [ 6] 3 update R
> | 3 | 4 set (A,B) =
(select SCA,S.D B

from S where S.A = 1)

where R.C =3
ICDT 2007/TODS 2008




Formalization

e Consider types:
To=mnt|...|T*T|Tset

e And expressions:

ec::=x|letx=e;1nex |1]...

° (e1,€2) | mi(e)

_ @‘{6}‘61U€2‘U{62|Xee1}

oooooooooooooooooooooooo



Type translation

e Translate:
Plint] = int * 'a option
P[T1* T2] = P[T1] * P[T2] * 'a option
P[T set] = P[T] set * 'a option

Annotations 'a represent "pointers" to
optional sources




Term Translation

Given x;:T4,...,.xn:Th [-€: T
Want P[e] such that
X;: P[T4]...xn:P[Tx] |- P[e] : P[T]
s.t. each SOME-pointer points to the "source"
Simple cases:
Plx] =x
P[i] = ,LNONE)
Pl[let x = e; 1n e.] = let x = P[e1] in P[e-]

Thursday, November 25, 2010



Pairs

P[(61362)] — (P[el] 9P[e2] 9NONE)

Plmi(e)] = mi(m(P[e]))

rrrrrrrrrrrrrrrrrrrrrrrr



Sets

P[D] = (J,NONE)
Ple:Ues] = let (vy, ) = Ple4]
(V2,_) = Ple-]
in (v U vo, NONE)
P[1e;] = ({P[e];,NONE)
P[U{ex | x < ei}] = (U{P[e2] | x < m:(P[e:])},NONE)

rrrrrrrrrrrrrrrrrrrrrrrr



Dependency provenance

| CAA DBPL07,MSCS11]
Teams Players Result
name (team |gp win |loss [tie |ot] name team gp (g |a name | g
string (string |int int [int (int |int string (string |int |int [int string (int
name (team |gp (g (a
- . Malkin |PIT |65 (3648
mame team gp [win [loss tie otl| | 0 in WAS [64 [48 33
Ottawa Senators OTT 6536 29 [0 |6 :
Lecavalier [TAM |63 (32 46
Dallas Stars DAL 68 41 27 |0 |5 I CGY 61 B8 BT
Detriot Red Wings  DET 6542 23 0 |6 sma
i , Spezza OTT |59 |25 50
Philadelphia Flyers [PHI (64 (32 (32 |0 |7 name | g
: , Alfredsson |OTT [(~42 (35 |40
Pittsburgh Penguins [PIT (6536 [29 [0 [7 Iginla [38
Datsyuk |[DET |65 |23 51
Calgary Flames CGY 6433 31 0 9 B
: , Ribeiro |[DAL |65 (26|48
Washington Capitals (WAS (64 29 (35 0 (8
RS Zetterberg |DET |58 (35 (38
Tampa Bay Lightning [TAM 63 25 (38 [0 |7 ,
Colorado Avalanche [COL [6533 [32 [0 [6 ||DLoows  [TAM[63 2150
o Richards [PHI |62 (23 43
Stastny |(COL |50 (1933

cf. Dependency Core Calculus [Abadi et al. 1999]
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Dependency provenance

MSCS11]
What input pPa Irts \ Players Result
namd - mqay given output depend )jmfep(z [a name| g
string ) /ﬁng int [int [int string [int
\ upon: A
wame team [gp [g [a
e alkin PIT (65 (3648
name team [gp (win [loss tie ot :
hkin [WAS 64 |48 (34
Ottawa Senators  |[OTT 6536 29 0 [6 || oain
Lecawer TAM |63 (32 46
Dallas Stars DAL (68 41 |27 lO 5 Toinia CGY 64 B8 37
Detriot Red Wings  |DET |65 42 (23 p 6 gnl
i , Spezza OTT |59 |25 50
Philadelphia Flyers [PHI (64 (32 (32 |0 |7 name | g
: , Alfredsson |OTT [(~42 |35 |40
Pittsburgh Penguins [PIT [65(36 29 [0 |7 Iginla [38
Datsyuk |DET |65 |23 |51
Calgary Flames CGY |64 33 (31 [0 9 —~
: : Ribeiro |DAL |65 (2648
Washington Capitals (WAS (64 29 (35 0 (8
, : Zetterberg [DET (S8 (35 (38
Tampa Bay Lightning [TAM 63 25 [38 0 [7 ,
Colorado Avalanche [COL [65[33 P2 0 [6 ||ous [TAM6S 2159
Richards [PHI (62 |23 43
Stastny _[COL [50 [19 33

cf. Dependency Core Calculus [Abadi et al. 1999]
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Dependency provenance
[CAA DBPLOZ.MSCSu1]

Teams / \L Result
name |team (gp win [loss [tie "GOOd" players on \me g
string [string [int fint [int [int o g [int
\ winning teams /
name team gpm_ <<€43f
Ottawa Senators OTT (6536 29 0 [6 | —| 6}\2&
Lecavalier TAM (63 |3
Dallas Stars DAL (68 41 27 [0 5 || g;;;’ = el \;‘:
Detriot Red Wings  |DET |65 42 (23 p 6 Soczza OTT 59 3550 \
Philadelphia Flyers [PHI 6432 [32 0 [7 || = = 20| (ame| g
Pittsburgh Penguins [PIT [65(36 29 [0 |7 Iginla [38
Datsyuk |DET |65 |23 |51
Calgary Flames CGY 6433 31 0 9 Ribeirc DAL 65 D6 48
Washington Capitals (WAS (64 29 (35 0 (8 ~ttetbors [DET 583538
Tampa Bay Lightning [TAM 63 25 [38 (0 [7 || .Sg e 1150
Colorado Avalanche [COL 6533 B2 [0 [6 || — = oo
Stastny _[COL [50 [19 33

cf. Dependency Core Calculus [Abadi et al. 1999]
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Basic idea

DB
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DB

Basic idea

Q

»

>
Q(DB)
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Basic idea

Q

>

>
Q(DB)
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Basic idea

>
Q(DB)

e |

Link output parts
to sets of input parts
such that...




Basic idea

Whenever DB
and DB' are same
except for annotated
inputs...

DB

>

DB’

~_

>
Q(DB)




Basic idea

Whenever DB
and DB' are same
except for annotated
inputs...

DB

> o

>
Q(DB)

o)
>

DB’

~_

> Q(DB)
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Basic idea

DB > Q query results only
T\ differ at linked outputs

ﬁ DB')

oooooooooooooooooooooooo



Basic idea

o D
_Q(DB)
D

Can
overapproximate!
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Formalization

e Consider types:
To=int|..|T*T|Tset

e Translate:
Plint] = int * 'a set
P[T1 * T2] = P[T1] * P[T2] * 'a set
P[T set] = P|T] set * 'a set

Annotations 'a represent "pointers" to sets of sources

Thursday, November 25, 2010



Term Translation

Given xi:T4,....xn:Th [-€: T
Want P[e] such that
Xy: P[T1]...xn:P[Tx] |- Ple] : P[T]
s.t. all "dependencies” are captured.
Simple cases:
P[x] =x
Pli] = (1,)
Pl[let x = e;1n e»] = let x = P[e;] in P[e-]

r 25, 2010



Pairs

P[(e1,62)] — (P[e1],P[62],@)

Plmi(e)] = let (v,a) = P|e]
(vi', b) = mi(v)
in (vi,aub)

rrrrrrrrrrrrrrrrrrrrrrrr



Sets

P[J] = (F,9)
P[Q1U€2] = let (V1,a1) = P[e1]
(v2,a2) = Ple:]

n (V1 U Vo, di U 3.2)

P[{e}] = ({Ple]},D)
P[U{e. | x < e:}] = let (v,a) = P[ei]

in (U{P[ez] | x < v},a)

rrrrrrrrrrrrrrrrrrrrrrrr



Question

e The translations seem to have a lot 1n
common...

e Can we implement them "once and for all”
e generic/dynamic typing?
e dependent types?

e Can we implement them in a way that
runs efficiently against database?
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[.inks

e Currently supports superset of NRC core-
language

e Higher-order, impure features

e Effect typing allows sate combination, query
extraction [Cooper 20009}

e Ferry [Grust et al. 2010]: extending to
support nested data

e number of queries bounded by types, not data
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Generic/Dependent
Links?

e Ur/WEB also supports some generic web
programming

e Would like to write something like this:
type famly Pa Int = (Int,a)
type famly P a (b,c) =

(Pab, Pac, a)
type famly P a [b] = ([P a b], a)

oooooooooooooooooooooooo



Dependent/Generic
Links?

e Would like to write something like this:
whereprov . Exp e t' -
Exp (P e (Maybe a))
(Pt' (Maybe a))
whereprov (Const c) =
Pair (Const c) Not hi ng

whereprov (Var x) = Var X




Other ways forward?

Haskell: GADTs + type families/type-level
computaion + HaskellDB?

Agda: dependent types v, but not DB?

Idris: dependent types v'; can we implement query
normalization & DB communication as a EDSL?

Ur/Web: Maybe already has enough GP, but still
learning

(ideally: compile Links to another language that
has a mature compiler :)
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Database Wiki

e Idea: Wiki-like Web interface to (semi)structured data

e Joint work with Buneman, Mueller, Lindley

e Prototype showcases prior research on provenance,
archiving, annotation, security

e to present at workshop on "Biological Wikis" [NETTAB 2010]
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Database WIkl

peasreiega Wk

CIA World Factbook ceto (semi)structured data

Edit View Settings

Facts about Belgium

There is an interesting note about land use in Belgium:

Land use
Name Land use
Note includes Luxembourg (2005) Mueller, Llndley
Name Text Rank research on provenance,
arable land 27.42% I'lty
permanent crops 0.69% 3i010gica1 Wikis" [NETTAB 2010]
other 71.89%

Thursday, November 25, 2010



Database Wiki

e Idea: Wiki-like Web interface to (semi)structured data

+ Database Wiki

CIA World Facthook

e Joint work with Buneman, Mueller, Lindley

e Prototype showcases prior research on provenance,
archiving, annotation, security

e to present at workshop on "Biological Wikis" [NETTAB 2010]

Thursday, November 25, 2010



> "pata

CIA Wor

cts about Bek

e Joint:

e Protof
archiyv

Thursday, November 25, 2010

o Idea:

Database Wiki
lDEA THE UNIVERSITY of EDINBU

CIA World Factbook

lata
Page
Title Facts about Belgium
There is an interesting note about land use
in Belgium:
?wpath://COUNTRY [ NAME='Belgium' ]/
CATEGORY [ NAME='Geography' ]/
PROPERTY [NAME='Land use']?
9
2010]

Save




Database Wiki

e Idea: Wiki-like Web interface to (semi)structured data

‘ Database@Wiki : DatabaseJ)Viki

CIA World Facthook CIA World Factbook

Page

e Joint work with Buneman, Mueller, Lindley

e Prototype showcases prior research on provenance,
archiving, annotation, security

e to present at workshop on "Biological Wikis" [NETTAB 2010]
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- \\\:\Database@Wik

). THEUNIVERSITY o

Databas:

e Idea: Wiki-like Web interface t

CIA World Factbook

‘elgium - Geography - Land use

: Datab}gisf@\ﬂiki % 'Datab‘[a'S_e%‘
CIA World Facthook CIA World Factl
Edit
Name Land use
Note includes Luxembourg (2005)
e Joint work with Buneman, Mue
e Prototype showcases prior rese
. . . MName arable land
archiving, annotation, security
e to present at workshop on "Biolo R i
Sub-Property
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Database Wiki

e Idea: Wiki-like Web interface to (semi)structured data

: Datalgase'z)Niki - ‘Database Wiki * Database Wiki

CIA World Factbook CIA World Factbook CIA World Facthook

Page

e Joint work with Buneman, Mueller, Lindley

e Prototype showcases prior research on provenance,
archiving, annotation, security

e to present at workshop on "Biological Wikis" [NETTAB 2010]

Thursday, November 25, 2010



Conclusions

e Provenance techniques can be defined
as "type-dependent types/functions”

e Complex provenance transformations

challenging to implement against real
DBs

e Combining Links, Ur/WEB or LINQ
with generic or dependent typing might
be a good way to proceed

oooooooooooooooooooooooo



