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Motivation: Declarative Logic Programming Example Nemo Program

Nemo Examples (@ Help ™

= Datalog-like languages use rules (if-then statements) to

expreSS V\/hat ShOUld be COmputed rather than hOW, i % Shortest paths in weighted directed graph (i.e., each edge is assigned a cost)
3 e(1,2,7).e(1,4,2).e(1,7,15).e(2,3,17).e(2,9,3).e(3,5,9).e(3,8,14).e(4,2,6).e(4,6,1).
= Renewed interest for applications in system engineering, PooehE)e(5,00,2).606,2,02). (6,9, 20 0(7,5,5) £(8,2,4). 609, 7,2) . €(9,10,9)-
health-care data analysis, web data extraction, etc. 6 totalCost(#sum(?cost, *from, ?to)) :- e(?from, ?to, ?cost).
7
. . o 8 reachableIn(?from, ?to, ?cost) :- e(?from, ?to, ?cost).
= Tools like Nemo extend Datalog with additional features o reachableIn(l, ?to, ?costli?cost2) :-
' ' 10 reachableIn(1, ?mid, ?costl),
(aggregation, negation, etc). Modern IDEs for Datalog - i e
extensions are very powerful and comprehensive. 12 totalCost(?totalCost),
13 ?costl + ?cost2 < ?totalCost.
. 14
“ HOW@V@I’, Scarse resources exist to Iearn and reason 15 minDistancesFromNodel(?to, #min(?cost)) :- reachableIn(1, ?to, ?cost), ?to != 1.

with such languages! Does visualization help?

- main visual trace editor
B I

v reachableln(1, ?to, ?cost1 + ?cost2)
EXPLORE QUERY

v reachableln(1, ?to, ?cost1 + ?cost2) - reachableln(1, ?mi... reach...(1, ?to, ?cost1 + ?cost2) :- reach...(1, ?mid, ?cost1), e(?mid, ?to, ?cost2), total...(?totalCost), ?costi1 + ?cost2 < ?totalCost.
v reachableIn(1, ?mid, ?cost1)
v reachableln(1, ?to, ?cost1 + ?cost2) - reachableln(1, 7...
v reachableln(1, ?mid, ?cost1) Search
v reachableln(1, ?to, ?cost1 + ?cost2) - reachableln(...
v reachableln(1, ?mid, ?cost1) 7 A
v reachableln(1, ?to, ?cost1 + ?cost2) - reachablel... reach...(1, ?mid, ?cost1) [e(?mid, ?to, ?cos&)] [total...(120)] ) UNDO
v reachableln(1, ?mid, ?cost1)
v reachableln(1, ?to, ?cost1 + ?cost2) - reacha... 1 ?mid ?cost1 ;
v reachableln(1, ?mid, ?cost1) . .
v reachableln(1, ?to, ?cost1 + ?cost2) - reac... ! L 4 = g:g::t:';:‘ed'm'
v reachableln(1, ?mid, ?cost1) 1 1 5 Q o
v reachablein(1, ?to, ?cost1 + ?cost2) - re... total...(#sum(?cost, ?from, ?to)) :- e(?from, ?to, ?cost). Current Query Restriction:
v reachableln(1, ?mid, ?cost1) 1 1 54 Q v []
v reachableln(1, ?to, ?cost1 + 7cost2) - Facts 1 to 20 (see more...) - =]
v reachableln(1, ?mid, ?C05t1) Reasoning for the visible facts took 0 milliseconds. J EDIT
v reachableln(1, ?to, ?cost1 + ?cost2... = E =
v reachableln(1, ?mid, ?cost1) - 3 Maximum Predicate Name Length
v reachableln(?from, ?to, ?cost) -... e(?from. ?to. ?cost
| e(?from, ?to, ?cost) ( I ) —— S
e(?mid, ?to, ?cost2) ?from ?to ?cost -
v totalCost(?totalCost) 0
v totalCost(#sum(?cost, ?from, ?to. .. reach...(1, ?to, ?cost1 + ?cost2) :- reach...(1, ?mid, ?cost1), e(?mid, ?to, ?cost2), total...(?totalCost), ?cost1 + ?cost2 < ?totalCost. 1 2 7 Q
| e(?from, ?to, ?cost)
e(?mid, ?to, ?cost2) 1 4 2 Q
v totalCost(?totalCost) 1 - 15 QO v
v totalCost(#sum(?cost, ?from, ?to)) :... ! Eacts 1 10 17 ) T
| e(?from, ?to, ?cost) & LReas;oning for the visible facts took 0 milliseconds. J
e(?mid, ?to, ?cost2) , [reach...(1, ?mid, ?cost1 )J [e(?mid, ?to, ?cos&)] [total...(120)} N /
v totalCost(?totalCost)
v totalCost(#sum(?cost, ?from, ?to)) - e(...
| e(?from, ?to, ?cost)
4 N 4 N
Table: reachableln(1, ?mid, ?cost1) « S ' x Table: e(?from, ?to, ?cost) &« D ' x
il o
1 ?mid ?cost1 ?from ?to ?cost
1 1 49 Q | 1 2 7 Q
1 1 52 Q 1 4 2 Q
1 1 54 Q 1 7 15 Q
1 1 66 Q — 2 3 17 Q —
Amount per page Amount per page
Showing facts 1 - 20 (more exist) Page:1 ) 20 Showing facts 1-17 Page: 1 20
\ y \ y

explorer view fact-tables view

Contribution: Web-based Datalog Environment

= Nodes in the main view display the facts computed at that

noint of the trace as well as performance measures. = nev(Nemo Explain Visualizer) added to the development
environment for Nemo (accessible through Nemo Web).

= The explorer view can be used to more easily navigate the

main trace view (hover, click to pan). = [ype 1 queries trace facts and result in proof trees.
Type 2 queries take a tree shape and fill it with facts
= Fact tables can be pinned to the fact-tables view for from every trace matching the given shape.

naginated inspection and comparison.
= Visually editing the trace triggers Type 2 queries:

= Trace editing can be disabled for incremental exploration add/remove nodes, focus on rule, etc.
and we provide options to undo/redo, search, |
adjust text-length, and edit query restrictions. = The result? nev simultaneously supports the tasks of

visual analysis, debugging, and query building.
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