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Thiz iz the first of a zenes of papers devoted to lay the foundations of Algebraic Geometry
in homotopical and higher categorical contexts. In thiz first part we investipate a nodton of
higher topos.

For thiz, we use S-catepories (ie. simplicially enniched catepories) as models for certain kand
of OO-categocies, and we develop the noticas of S-topolopics, S-sites and sracks over them. We
prove in particular, that for an S-category T endowed with an S-topolopy, there exists a model
catepory of stacks over T, peneralizng the model category structure on simplicial prezheaves
over a Grothendieck zite of Joyal and Jardine. We also prove some analops of the relations
between topologies and localizing subcateponies of the categories of presheaves, by proving that
there exiztz a one-to-one carrespondence between S-topologies on an S-catepory 7T, and certain
left exact Bousficld localizations of the model catepory of pre-stacks on T. Based on the above
rezults, we stady the notion of model ropos mtroduced by Rezk, and we relate it to our model
catepories of stacks over S-sites.

In the zecond part of the paper, we present a parallel theory where S-catepones, S-topologies
and S-zitez are replaced by model caregories, model topologics and model sites. We prove that
a canonical way to pasz from the theory of stacks over model szitez to the theory of stacks
over S-zmtes it provided by the zimplbicial locabization conmstruction of Dwyer and Kan. Az an
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example of applcation, we propose a definiton of erale K-theory of ring specrra, extending
the etale K-theory of commutative rings.



