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Sope of the library
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■ Sequene Iterators: library for writing funtions operating on sequenes;
■ it does NOT de�ne an iteration protool,

■ it's supposed to be layered on TOP of suh a protool,
◆ for example, Christophe Rhodes' SB-SEQUENCESRhodes,C.: User-extensible Sequenes in Common Lisp;in International Lisp Conferene Proeedings, 2007.

■ it aims to provide:

◆ tools to write suh funtions onveniently
◆ yet not blatantly ine�iently



Current state of a�airs
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Ever wrote a funtion operating on sequenes?You have to deal with

■ two de�nitions: one for lists, the other for vetors(unless you want to bury the list ase in n^2)
■ :key, and :test/:test-not

■ :start and :end

◆ bound heking

◆ trimming of input sequene
■ :from-end

◆ in very worst ase, you have to add two new de�nitions

■ result type should math input type
◆ think of speialized vetors



API Overview
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Key omponent

■ with-sequene-iteratorOn top

■ dosequene and dosequenes*Utilities

■ hek-sequene-bounds

■ make-sequene-like
■ anonialize-key
■ anonialize-test



Utilities
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(anonialize-key key-designator)�Canonializes key-designator to a funtion objet.If it's nil, the identity funtion is returned.�

(anonialize-test test &optional test-not)�Canonializes test and test-not to a funtion objet.If both are given, an error is signaled.If neither is given, the eql funtion is returned.�

(hek-sequene-bounds sequene start end &optional length)�Signals an error ... if start, and end are not valid boundingindies for sequene sequene.�
■ arguments are plaes where normalized values are stored

■ inluding appropriate type annotations



Utilities
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(make-sequene-like sequene length &key initial-elementinitial-ontents)�Returns a new sequene of length length and of thesame type as sequene.�

An example:(defun subseq (sequene start &optional end)(hek-sequene-bounds sequene start end)(let ((result (make-sequene-like sequene (- end start))))(replae result sequene :start2 start :end2 end)))



Let's reall..
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Ever wrote a funtion operating on sequenes?You have to deal with

■ two de�nitions: one for lists, the other for vetors
■ :key, and :test/:test-not "
■ :start and :end

◆ bound heking "

◆ trimming of input sequene
■ :from-end

■ result type should math input type "



With-Sequene-Iterator
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(with-sequene-iterator (iterator-name sequene &key startendfrom-endplae)...)

■ iterator returns1. boolean indiating when the iterator exhausted2. the urrent element of sequene3. the index of that element
■ iterator traverses sequene

◆ starting from :start
◆ until :end,

◆ in reverse order if :from-end is given
■ bounding indies are not heked for validity (use hek-sequene-bounds)

■ :plae an be used to destrutively modify sequene during traversal



Dosequene
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(dosequene (var sequene &optional result &key startendfrom-endplae)...)

■ onveniene maro

◆ with-sequene-iterator

◆ + loop until iterator exhausts
■ var an also be of form (elt idx)
■ like all do-style maros, body is exeuted in an impliit blok and tagbody

■ (everyone aware of semantis of &optional + &key?)



Dosequene (an example)
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(defun find (item sequene &key (start 0) end from-endkey test test-not)(hek-sequene-bounds sequene start end)(let ((key (anonialize-key key))(test (anonialize-test test test-not)))(dosequene (elt sequene nil :start start :end end:from-end from-end)(when (funall test item (funall key elt))(return elt)))))



Dosequene (another example)
2009-11-10, Sequene Iterators, T.C.R. � 10 / 19

(defun map-into-subseq (sequene funtion &key (start 0) end from-end key)(hek-sequene-bounds sequene start end)(let ((key (anonialize-key key)))(dosequene (elt sequene sequene :start start :end end:from-end from-end:plae ptr)(setf (ptr) (funall funtion (funall key elt))))))



Dosequenes*
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(dosequenes* ((var sequene &optional result &key startendfrom-endplae)&rest more-lauses)...)

■ onveniene maro to iterate through multiple sequenes simultaneously

◆ multiple with-sequene-iterators
◆ + loop until one of the iterators exhausts

■ returns the result of the lause belonging to the iterator exhausted �rst

■ dosequenes* beause it runs iterators sequentially (à la do*)



Dosequenes* (an example)
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(defun begins-with-subseq (prefix sequene &key key test test-not(start1 0) end1(start2 0) end2)(hek-sequene-bounds prefix start1 end1)(hek-sequene-bounds sequene start2 end2)(let ((key (anonialize-key key))(test (anonialize-test test test-not)))(dosequenes* ((p prefix t :start start1 :end end1)(s sequene nil :start start2 :end end2))(unless (funall test (funall key p) (funall key s))(return nil)))))



Let's reall again..
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Ever wrote a funtion operating on sequenes?You have to deal with

■ two de�nitions: one for lists, the other for vetors "
■ :key, and :test/:test-not (")
■ :start and :end

◆ bound heking (")
◆ trimming of input sequene "

■ :from-end "

■ result type should math input type (")



Short break...
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Performane
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Compared reimplementation of standard funtions (find, ount, subseq, ...)with builtin equivalents.On SBCL:

■ sequene iterators are pretty fast

■ depending on grade of builtin optimization: 1.3x - 2x slowerOn CCL:

■ sequene iterators are an order of magnitude slower
■ I haven't investigated why (perhaps beause the urrent odeassumes good type derivation)



Open issues
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■ delarations (e.g. ignore)

◆ urrently not allowed in body of dosequene/dosequenes*
◆ have to split body, and insert delarations at right plaes
◆ lukily, I wrote a library for that in 2008:http://ommon-lisp.net/projet/parse-delarations/

http://common-lisp.net/project/parse-declarations/


Open issues (ont.)
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■ opy-sequene-iterator

◆ How do we traverse lists in reverse order?

◆ we reate a reversed list of pointers (for :plae) and traverse that
◆ Implementing searh: nested with-sequene-iterators(on same sequene, different :start)
◆ that's osty!

◆ opy-sequene-iterator ould reate a opy with some shared state.



Open issues (ont.)
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■ output sequene alloation

◆ Often you do not in advane how big the result sequene must be
■ E.g. when implementing remove-if

◆ various possible solutions

■ iterate twie (�rst to alulate exat output size, then to �ll output sequene)

■ alloate input-sized output sequene, �ll, shrink
■ inremently alloate hunks, �ll, onatenate (similiar to �list arrays�)

■ anything else? (anonymous reader, I ount on thee!)

◆ it is not yet lear to me what to prefer (perhaps depend on (> spae speed)?)

◆ should probably hek prior work..



Long-term issues
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■ on top of Sequene Iterators, library whih provides additional sequene funtions

◆ split-sequene,

◆ take-while, drop-while,

◆ partition, group,

◆ replae-math, replae-all-mathes
■ underneath Sequene Iterators

◆ add generi iteration protool
◆ then, implement standard sequene funtions with Sequene Iterators

◆ voilà: portable extensible sequenes for Common Lisp



The End
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Comming soon:http://ommon-lisp.net/projet/sequene-iterators/

http://common-lisp.net/project/sequence-iterators/
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