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Telling Stories Fast Via Linear-Time Delay Pitch Enumeration 1 - Introduction



Enumeration Problems



I



Enumeration problems: I generating all configurations satisfying a given specification, without duplicates.



Example ([JY88]) Generating all maximal independent sets in a graph. I



Complexity classes: linear delay: time kn between two outputs; polynomial delay: time p(n) between two outputs; polynomial total time: total running time p(n, C).
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Telling Stories Fast Via Linear-Time Delay Pitch Enumeration 1 - Introduction



Problem Definition Definition Historical graph: digraph G = (V, E) equipped with two subsets of V named S and T . Pitch: acyclic subgraph with sources in S and targets in T . Story: inclusion-wise maximal pitch. Problem: Input: Output:



Enum(Stories). a historical graph G = (V, E, S, T ). all stories in G.



Example An example of story. Subscripts s and t denote respectively vertices in S and T .



2s
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Telling Stories Fast Via Linear-Time Delay Pitch Enumeration 1 - Introduction



Previous Results Theorem ([SS02]) It is possible to enumerate all maximal acyclic subgraphs in a graph with polynomial delay (ignoring sources and targets). I I



Stories may be more appropriate models (example: metabolic networks); Previous software Gobbolino ([AnBC+ 12, Vie12]): I surjection from orderings on V to stories (topological orderings); I total running time: O(|V |!|V ||E|).



Example (2, 1, 5, 0, 4, 6, 7, 3) (2, 5, 0, 1, 3, 4, 7, 6) (2, 5, 1, 0, 4, 3, 6, 7)
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Telling Stories Fast Via Linear-Time Delay Pitch Enumeration 2 - Reverse Search Technique



Reverse Search Technique



I



´. New algorithm: Touche I Pitches are enumerated and stories are extracted.



I



Pitch enumerator based on reverse search technique: 1. child function which sorts all solutions in a tree: a. each solution except the root has a unique father; b. the graph contains no cycle. 2. depth-first transversal of the tree.
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Telling Stories Fast Via Linear-Time Delay Pitch Enumeration 2 - Reverse Search Technique



A “toy” example Problem: Input: Output:



Enum(Cliques). an undirected graph G = (V, E). all cliques in the graph G.



Definition (backtracking [UKA04]) A clique τ is a child of a clique σ if τ = σ ∪ {v}, where v is bigger than any vertex in σ. Example Correct! 4
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Telling Stories Fast Via Linear-Time Delay Pitch Enumeration 2 - Reverse Search Technique



A “toy” example Problem: Input: Output:



Enum(Cliques). an undirected graph G = (V, E). all cliques in the graph G.



Definition (backtracking [UKA04]) A clique τ is a child of a clique σ if τ = σ ∪ {v}, where v is bigger than any vertex in σ. Example Wrong! 4
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A “toy” example Problem: Input: Output:



Enum(Cliques). an undirected graph G = (V, E). all cliques in the graph G.



Definition (backtracking [UKA04]) A clique τ is a child of a clique σ if τ = σ ∪ {v}, where v is bigger than any vertex in σ. Example Wrong! 4
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Telling Stories Fast Via Linear-Time Delay Pitch Enumeration 2 - Reverse Search Technique



A “toy” example Problem: Input: Output:



Enum(Cliques). an undirected graph G = (V, E). all cliques in the graph G.



Definition (backtracking [UKA04]) A clique τ is a child of a clique σ if τ = σ ∪ {v}, where v is bigger than any vertex in σ. Example Wrong!



Theorem ([UKA04])
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This child function sorts all cliques in a rooted tree, which can be visited with delay O(|V |2 ) and polynomial space, by using the alternative output technique.
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Telling Stories Fast Via Linear-Time Delay Pitch Enumeration 2 - Reverse Search Technique



Example 4
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Telling Stories Fast Via Linear-Time Delay Pitch Enumeration 3 - Enumerating Pitches



Child Function Clique: set of vertices. Pitch: set of paths from sources to targets (st-paths). I Lexicographic ordering on st-paths. Definition A pitch Q is a child of a pitch P if Q = P ∪ q, where q is an st-path bigger than any st-path in P . Example With this definition, the following pitch has more than one father. 6t 2s
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Telling Stories Fast Via Linear-Time Delay Pitch Enumeration 3 - Enumerating Pitches



Child Function Clique: set of vertices. Pitch: set of paths from sources to targets (st-paths). I Lexicographic ordering on st-paths. Definition A pitch Q is a child of a pitch P if Q = P ∪ q, where q is an st-path bigger than any st-path in P but smaller than any st-path in Q not in P . Example With this definition, the following pitch has one father. 6t 2s
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Telling Stories Fast Via Linear-Time Delay Pitch Enumeration 3 - Enumerating Pitches



Child Function Clique: set of vertices. Pitch: set of paths from sources to targets (st-paths). I Lexicographic ordering on st-paths. Definition A pitch Q is a child of a pitch P if Q = P ∪ q, where q is an st-path bigger than any st-path in P but smaller than any st-path in Q not in P . Example With this definition, the following pitch has no father. 6t 2s
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Telling Stories Fast Via Linear-Time Delay Pitch Enumeration 3 - Enumerating Pitches



Child Function Definition A component of a pitch P is an st-path in P whose first vertex is not reachable in P from a smaller source. Definition A pitch Q is a child of a pitch P if Q = P ∪ q, where q is a component bigger than any component in P but smaller than any component in Q not in P . Example With this definition, the following pitch has a father. 6t 2s
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Telling Stories Fast Via Linear-Time Delay Pitch Enumeration 3 - Enumerating Pitches



Enumeration Algorithm Theorem The pitch tree can be visited with linear delay by using the alternative output technique. Example A subtree of a pitch tree (the root of this tree is below).
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Telling Stories Fast Via Linear-Time Delay Pitch Enumeration 4 - Enumerating Stories



Pruning To speed up the algorithm, a pruning technique may be applied. Example No descendant of the pitch on the right can contain (0, 3). As a consequence, none of those pitches can be a story.
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Telling Stories Fast Via Linear-Time Delay Pitch Enumeration 4 - Enumerating Stories



A Complete Pitch Tree Blue: always visited; Red: not visited if pruning technique is applied.
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Telling Stories Fast Via Linear-Time Delay Pitch Enumeration 5 - Experimental Results



´ Gobbolino vs Touche
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Telling Stories Fast Via Linear-Time Delay Pitch Enumeration 5 - Experimental Results



´: enumerating all stories Gobbolino vs Touche Inputs taken from MetExplore database ([CWV+ 10]); S = T randomly chosen.



I I



´ (tT ). Ratio between total time needed by Gobbolino (tG ) and Touche
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Telling Stories Fast Via Linear-Time Delay Pitch Enumeration 5 - Experimental Results



´: finding many stories Gobbolino vs Touche Gobbolino may also generate random permutations: I useful to find many stories in little time.



I



Ratio between number of stories found by Touch´ e (nT ) and Gobbolino (nG ) in one minute
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Telling Stories Fast Via Linear-Time Delay Pitch Enumeration 5 - Experimental Results



A Practical Example I I



Gobbolino: 500,000 stories in one week, using a server; ´: all 3,934,160 stories in less than 20 minutes on Touche my computer. O-ACETYL-HOMOSERINE
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Telling Stories Fast Via Linear-Time Delay Pitch Enumeration 5 - Experimental Results



A Practical Example I I



Gobbolino: not able to deal with the case S 6= T ; ´: all 292,839 stories in about 3 minutes on my Touche computer.
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Telling Stories Fast Via Linear-Time Delay Pitch Enumeration 5 - Experimental Results



For More Information I



I



I



My master thesis [Bor13] contains all details of the new software, together with some more results about the stories enumeration problem. ´ have already Biological results obtained using Touche been submitted in [VAnB+ 13]. All detailed results of experiments, graphs used and executable files may be found on the website http://amici.dsi.unifi.it/lasagne/.



Thank you for your attention. M. Borassi, P. Crescenzi, V. Lacroix, A. Marino, M.F. Sagot, P. Vieira Milreu June 5, 2013



16/16



























[image: Telling Better Stories with Facebook and Instagram.pdf]
Telling Better Stories with Facebook and Instagram.pdf












[image: Read Book Telling True Stories: A Nonfiction Writers ...]
Read Book Telling True Stories: A Nonfiction Writers ...












[image: Recuerdas telling time.pdf]
Recuerdas telling time.pdf












[image: telling-time-worksheet-2.pdf]
telling-time-worksheet-2.pdf












[image: Telling Your Winery Story2.pdf]
Telling Your Winery Story2.pdf












[image: Success Stories Success Stories]
Success Stories Success Stories












[image: RAMWI Stories]
RAMWI Stories












[image: RAMWI Stories]
RAMWI Stories












[image: 02 Telling Others that you are trans.pdf]
02 Telling Others that you are trans.pdf












[image: Article Telling Histories, SÃ¸ren Grammel and Maria Lind in ...]
Article Telling Histories, SÃ¸ren Grammel and Maria Lind in ...















Telling Stories Fast






Jun 5, 2013 - Pruning. To speed up the algorithm, a pruning technique may be applied. Example. No descendant of the pitch on the right can contain (0,3). 






 Download PDF 



















 1014KB Sizes
 1 Downloads
 107 Views








 Report























Recommend Documents







[image: alt]





Telling Better Stories with Facebook and Instagram.pdf 

There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. Telling Better ...














[image: alt]





Read Book Telling True Stories: A Nonfiction Writers ... 

gather each year at Harvard's Nieman Conference on Narrative Journalism. ... Dozens of Pulitzer Prizeâ€“winning journalists from the Atlantic Monthly, New ...














[image: alt]





Recuerdas telling time.pdf 

Reteaching and Practice UNIDAD 8 LecciÃ³n 2. Page 1 of 1. Recuerdas telling time.pdf. Recuerdas telling time.pdf. Open. Extract. Open with. Sign In. Main menu.














[image: alt]





telling-time-worksheet-2.pdf 

Page 1 of 1. Page 1 of 1. telling-time-worksheet-2.pdf. telling-time-worksheet-2.pdf. Open. Extract. Open with. Sign In. Main menu. Displaying telling-time-worksheet-2.pdf. Page 1 of 1.














[image: alt]





Telling Your Winery Story2.pdf 

Synergy - Adventure Dinners. Another example of brand ... experience for diners. Page 4 of 8. Telling Your Winery Story2.pdf. Telling Your Winery Story2.pdf.














[image: alt]





Success Stories Success Stories 

a school entrance exam, did not excel in college, and was so ... of dictator Fidel Castro and moved to Miami,. Florida. She and her mother lived in a Miami ghetto.














[image: alt]





RAMWI Stories 

continued to help newly arrived refugee women receive both social and economic ... Ethiopia, where she was a small business owner who supported her family.














[image: alt]





RAMWI Stories 

Ethiopia, where she was a small business owner who supported her family. ... the RAMWI sessions, Rashida also learned about adult education programs and.














[image: alt]





02 Telling Others that you are trans.pdf 

E-mail: [email protected] ... means many trans people fear being rejected when they disclose their gender identity .... 02 Telling Others that you are trans.pdf.














[image: alt]





Article Telling Histories, SÃ¸ren Grammel and Maria Lind in ... 

Article Telling Histories, SÃ¸ren Grammel and Maria Li ... ksache Fall 03, Kunstverein MÃ¼nchen, October 2003.pdf. Article Telling Histories, SÃ¸ren Grammel and ...


























×
Report Telling Stories Fast





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















