A delegation language to request weather productsand a scheme of its interpretationOleg Kiselyovoleg@pobox.com, oleg@acm.org, oleg@computer.orghttp://pobox.com/~oleg/ftp/This paper describes a work in progress that is a part of aMetcast effort [1], a request-reply and subscription(channel) system for distributing meteorologicalinformation.Metcast Request LanguageMetcast Request Language is designed to expressrequests for meteorological information for a specific areaof interest, which may be the entire globe. This area ofinterest provides request’s top-most context, which can beexpanded or restricted in descendant contexts. Besidesgeographical localization, meteorological products are alsocharacterized by timestamps, layers, type (2D or 3D grids,point data, satellite imagery, etc). Each separate type ofproducts is described by its own set of parameters, andtherefore, requires its own set of request specifications.Although a complete request includes quite a fewparameters, users should be spared from specifying themall. The values of missing parameters are inferred fromprofiles and defaults. There are a number of profiles thatapply to particular product categories, to specific users, toall products requested in a current transaction, etc; theseprofiles can be further modified by a request or by theresults of evaluating the request. Given below are two sample requests:(Area51 (bounding-box 30.0N -5.00 -5 20E) (model NOGAPS)(resolution 2.5) (products (GlobalWarnings trop-cyc) (geopotential-heights (layer isobar 500)(tau 6)(resolution 1.0)) (temperature (layer isobar 500)(model NORAPS)) (METAR) (SIGMET)))(Area51 (use special-area-51) (user 007) (products (TAF)))Multi-level fallbacks as a delegation languageThe network of profiles, defaults and contexts can berepresented by a sequence of dictionaries searched in aspecific, dynamically changeable order. A value that fails tobe found in the current dictionary is sought in the nextdictionary, whose name or reference is contained in adictionary path. It is the dynamic nature of the dictionarypath that sets this system apart from a familiar scoping.Dictionaries can be added or removed from the path at anytime; the path may even change in the process of a lookupitself. The closest model of these dynamic hierarchies is aset of dictionaries in Forth/PostScript; one can easilyimplement a similar facility in C, C++ [2], Scheme [3] orany other language of choice.Implementation of the Request LanguageThe dictionary system with a dynamic search pathproved to be very useful in implementing a Metcast server[1]. This section gives a few details.The server starts up with an initial dictionary thatcontains global defaults and the names of availableproducts, associated with their own private "sub-dictionaries". Having received a request, the server reads it,processes the constituent S-expressions and deposits theresults into the current dictionary. For each S-expression,the server examines its head, which defines an "object".The server consults the dictionaries for a loader of thisparticular object -- object constructor. The loader, if found,is applied to the rest of the S-expression. Otherwise, theserver merely adds S-expression�s association to the currentdictionary. For example, a bounding-box object has aloader, which normalizes a given list of latitudes andlongitudes; in contrast, a products object does not have aspecial constructor.After the request and all defaults and profiles are loaded,the server looks through the resulting dictionary for asymbol products, and processes each associated productrequest in turn. A product request is an S-expression itself.The server looks up its head symbol in the dictionary,pushes the found association, looks up a symbol executorand applies the corresponding procedure to the rest of theproduct request body. The resulting dictionary — an orderedsequence of bindings — constitutes the environment allproduct database query parameters are to be located in. Thisenvironment is truly dynamic as some bindings may beprocedures, which may push additional associations intothe environment and thus affect further lookups.[1] Metcast Home pagehttp://zowie.metnet.navy.mil/~spawar/JMV-TNG/[2] http://pobox.com/~oleg/ftp/packages.html#cpp.advio[3] http://pobox.com/~oleg/ftp/Scheme/util.html#env