
PHP+REST: óíèâåðñàëüíàÿ àðõèòåêòóðà

êîíòðîëëåðà ïðèëîæåíèÿ

Ìàêñèì Òèìîõèí

Ìàðêåòèíãîâàÿ ãðóïïà Òåêàðò



Cëîé êîíòðîëëåðà

×òî ìû õîòèì îò êîíòðîëëåðà?

óäîáíàÿ àáñòðàêöèÿ HTTP-çàïðîñà è îòêëèêà;

ìîäóëüíîñòü: êîìáèíàöèÿ ñòàíäàðòíûõ îáðàáîò÷èêîâ

çàïðîñîâ, ïðèëîæåíèå êàê íàáîð ñåðâèñîâ;

ïðîñòàÿ ñèñòåìà ïðàâèë äèñïåò÷åðèçàöèè çàïðîñîâ;

ïîääåðæêà REST: ìåòîäû HTTP, content negotiation,

ðàçëè÷íûå ôîðìàòû ïðåäñòàâëåíèÿ, âëîæåííûå ðåñóðñû;

ìàêñèìàëüíàÿ íåçàâèñèìîñòü îòäåëüíûõ êîìïîíåíò;

ðàáîòà â óñëîâèÿõ ñðåäíåñòàòèñòè÷åñêîãî õîñòèíãà áåç

íåñòàíäàðòíûõ ðàñøèðåíèé.
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Àáñòðàêöèÿ HTTP-çàïðîñà è îòêëèêà

Net.HTTP.Request: ïàðàìåòðû çàïðîñà ÷åðåç èíäåêñíûé äîñòóï,

îáúåêòíûå uploads, upload â ìàññèâàõ ïîëåé.

$id = $request['id'];

$auth = $request->headers['Authorization'];

foreach ($request['upload'] as $line) $this->parse($line);

$stored = $request['upload']->copy_to($path);

Net.HTTP.Response: çàãîëîâêè îòêëèêà, body êàê ñòðîêà,

èòåðàòîð, ôàéëîâûé îáúåêò:

$file = IO_FS::File($path);

$response = Net_HTTP::Response()->

status(Net_HTTP::OK)->

content_type($file->mime_type)->

body($file);

PHP+REST: óíèâåðñàëüíàÿ àðõèòåêòóðà êîíòðîëëåðà ïðèëîæåíèÿ 3/30



Îáðàáîò÷èêè çàïðîñîâ

Îáúåêò êëàññà, ðåàëèçóþùåãî ñòàíäàðòíûé èíòåðôåéñ, run()

âîçâðàùàåò Net.HTTP.Response.

interface WS_ServiceInterface {

public function run(WS_Environment $env);

}

WS.Environment:

îáìåí èíôîðìàöèåé ìåæäó ðàçëè÷íûìè ÷àñòÿìè

ïðèëîæåíèÿ;

ìîæíî ïîðîæäàòü äî÷åðíèå îáúåêòû, ïåðåîïðåäåëÿþùèå

îòäåëüíûå ïàðàìåòðû;

ïî óìîë÷àíèþ ñîäåðæèò request òèïà Net.HTTP.Request.
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Middleware-êîìïîíåíòû

abstract class WS_MiddlewareService

implements WS_ServiceInterface {

protected $app;

public function __construct(WS_ServiceInterface $app) {

$this->app = $app;

}

}

çàïîìèíàåò ñëåäóþùèé îáðàáîò÷èê è âûçûâàåò åãî;

ìîæåò ìîäèôèöèðîâàòü environment, request, response.

Ñòàíäàðòíûå êîìïîíåíòû: êîíôèãóðàöèÿ, ïîäêëþ÷åíèå ê

ÁÄ, êåøèðîâàíèå, ñåññèè, àâòîðèçàöèÿ, ðîóòèíã àäðåñîâ.
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Ïðèëîæåíèå � íàáîð ñëàáî ñâÿçàííûõ ñåðâèñîâ

Ìèíèìèçèðóåì îáúåì ïîäãðóæàåìîãî êîäà è

êîíôèãóðàöèîííîé èíôîðìàöèè äëÿ îáðàáîòêè çàïðîñà:

ðàçäåëÿåì ïðèëîæåíèå íà ìèíèìàëüíî ñâÿçàííûå ñåðâèñû;

âñå ñåðâèñû èñïîëüçóþò îáùåå midideware;

ìàêñèìàëüíî ïðîñòàÿ äèñïåò÷åðèçàöèÿ � ïî èìåíè

ñóáäîìåíà èëè ïîäêàòàëîãó ïåðâîãî óðîâíÿ;

ãåíåðàöèÿ àäðåñîâ � îòäåëüíûì ñïåöèàëèçèðîâàííûì

êëàññîì;

àëãîðèòì ãåíåðàöèè àäðåñîâ � ìàêñèìàëüíî ïðîñòîé.

PHP+REST: óíèâåðñàëüíàÿ àðõèòåêòóðà êîíòðîëëåðà ïðèëîæåíèÿ 6/30



DSL îïèñàíèÿ ñòðóêòóðû ïðèëîæåíèÿ

static public function main() {

WS_Runner()->run(

WS_DSL::application()->

status(array(404 => 'http/not-found', 500))->

environment(array('urls' => App_URL::mapper()))->

config('../etc/app.php')->

orm(App::db())->

session()->

auth_session()->

dispatcher(

array(

'./' => 'App.Front.Application',

'blog' => 'App.Blog.Application'),

'App.WS.Pages.Application');

}
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Íåìíîãî ïðî REST

Âñå è òàê çíàþò, íî íà âñÿêèé ñëó÷àé:

ïðèëîæåíèå = íàáîð ðåñóðñîâ;

ìíîæåñòâî ðåñóðñîâ � ìèíèìóì îïåðàöèé: GET, POST,

PUT, DELETE;

îäèí ðåñóðñ � ìíîãî ïðåäñòàâëåíèé;

âûáîð ïðåäñòàâëåíèÿ ïî URL èëè HTTP-çàãîëîâêàì;

stateless ïðîòîêîë (íå òàê âàæíî â íàøåì ñëó÷àå);
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Òèïîâûå ïàòòåðíû: ñóùíîñòü

÷òåíèå ÷åðåç GET, èçìåíåíèå ÷åðåç PUT è DELETE

îòäåëüíûå ñâîéñòâà ðåñóðñà ìîãóò áûòü ïðåäñòàâëåíû êàê

âëîæåííûå ðåñóðñû.

GET /resource âûáîðêà âñåãî ðåñóðñà, ïàðàìåòðû çàïðîñà � âûáîðêà ïî ÷àñòÿì

PUT /resource çàìåíà âñåãî ðåñóðñà è âëîæåííûõ ðåñóðñîâ

DELETE /resource óäàëåíèå âñåãî ðåñóðñà è âëîæåííûõ ðåñóðñîâ

GET /resource/nested âûáîðêà âëîæåííîãî ðåñóðñà, ïàðàìåòðû � âûáîðêà ïî ÷àñòÿì

PUT /resource/nested çàìåíà âñåãî âëîæåííîãî ðåñóðñà è åãî âëîæåííûõ ðåñóðñîâ

DELETE /resource/nested óäàëåíèå âñåãî âëîæåííîãî ðåñóðñà è åãî ïîäðåñóðñîâ

* /resource/nested âëîæåííûé ðåñóðñ ìîæåò ïîääåðæèâàòü äîïîëíèòåëüíûå äåéñòâèÿ
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Òèïîâûå ïàòòåðíû: êîíòåéíåð

ñóùíîñòü + âîçìîæíîñòü äèíàìè÷åñêè ñîçäàâàòü è

óäàëÿòü âëîæåííûå ðåñóðñû.

ïîñëå ñîçäàíèÿ íîâîãî ðåñóðñà äîëæíî áûòü âîçâðàùåíî

åãî ìåñòîïîëîæåíèå.

GET /resource âûáîðêà âñåãî ðåñóðñà, ïàðàìåòðû çàïðîñà � âûáîðêà ïî ÷àñòÿì

PUT /resource çàìåíà âñåãî ðåñóðñà è âëîæåííûõ ðåñóðñîâ

DELETE /resource óäàëåíèå âñåãî ðåñóðñà è âëîæåííûõ ðåñóðñîâ

POST /resource ñîçäàíèå âëîæåííîãî ðåñóðñà

GET /resource/nested âûáîðêà âëîæåííîãî ðåñóðñà, ïàðàìåòðû � âûáîðêà ïî ÷àñòÿì

PUT /resource/nested çàìåíà âñåãî âëîæåííîãî ðåñóðñà è åãî âëîæåííûõ ðåñóðñîâ

DELETE /resource/nested óäàëåíèå âñåãî âëîæåííîãî ðåñóðñà è åãî ïîäðåñóðñîâ

* /resource/nested âëîæåííûé ðåñóðñ ìîæåò ïîääåðæèâàòü äîïîëíèòåëüíûå äåéñòâèÿ
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Òèïîâûå ïàòòåðíû: ïîâåäåíèå

Äîïîëíèòåëüíûå äåéñòâèÿ ìîãóò áûòü âûðàæåíû â âèäå

îòäåëüíûõ âëîæåííûõ ðåñóðñîâ, ïîääåðæèâàþùèõ

îïåðàöèþ POST.

Ðåñóðñû, ïðåäñòàâëÿþùèå ïîâåäåíèå, íå ìîãóò ñîäåðæàòü

âëîæåííûõ ðåñóðñîâ.

GET /resource ïîêàç ôîðìû äëÿ ââîäà ïàðàìåòðîâ âûïîëíÿåìîãî äåéñòâèÿ (îïöèîíàëüíî)

POST /resource âûïîëíåíèå äåéñòâèÿ
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JAX-RS � îñíîâà ðåàëèçàöèè

Ìíîãèå ôðåéìâîðêè êîïèðóþò REST-êîíòðîëëåð RoR, ìû

âûáðàëè JAX-RS. Ïî÷åìó?

Ïðîñòîé ñòàíäàðò

Ïðîçðà÷íî ïåðåíîñèò ìîäåëü REST íà óðîâåíü êîäà;

Óäîáíàÿ ðàáîòà ñ âëîæåííûìè ðåñóðñàìè;

Íàøå ðåøåíèå íà ïðèíöèïàõ JAX RS:

ñîáñòâåííûé DSL îïèñàíèÿ ðåñóðñîâ âìåñòî àííîòàöèé;

îòêàç îò ïðîèçâîëüíîãî ïîðÿäêà îïðåäåëåíèÿ ðåñóðñîâ äëÿ

óïðîùåíèÿ àëãîðèòìà;
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Ðåñóðcû

Ðåñóðñ � îáúåêò ïðîèçâîëüíîãî êëàññà.

class App_Blog_Index {

protected $env;

public function __construct(WS_Environment $env) { $this->env = $env; }

HTTP-ìåòîäû: îáðàáàòûâàþò çàïðîñû, ôîðìèðóþò îòêëèê.

public function index() {
return $this->
html('index')->

with('entries', $this->db->blog->entries->range(20));
}

Ñóáëîêàòîðû: ïîðîæäàþò îáúåêòû âëîæåííûõ ðåñóðñîâ.

public function entry($id) {
return App_Blog::Entry($this->db->blog->entries->find($id));

}
}
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Ðåñóðñû

name � èìÿ ðåñóðñà;

classname � èìÿ êëàññà, ðåàëèçóþùåãî ðåñóðñ;

path � ïóòü ê ðåñóðñó â âèäå øàáëîíà URL.

íå òðåáóåòñÿ íàñëåäîâàíèå èëè ðåàëèçàöèÿ èíòåðôåéñà;

âíóòðè ïîëüçîâàòåëüñêîãî ïðèëîæåíèÿ èìååò ñìûñë

íàñëåäîâàòü ÷òîáû èçáåæàòü äóáëèðîâàíèÿ êîäà;

àðãóìåíòû êîíñòðóêòîðà ïîäñòàâëÿþòñÿ àâòîìàòè÷åñêè.
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Ðåñóðcû: îïèñàíèå è ðåàëèçàöèÿ

$service = WS_REST_DSL::Application()->

begin_resource('blog', 'App.WS.Blog',

'blogs/{nickname:[a-z][a-z0-9-]+}')->

// ... îïèñàíèå ìåòîäîâ ...

end->

end;

class App_WS_Resource {

protected $env;

public function __construct(WS_Environment $env) { $this->env = $env; }

}

class App_WS_Blog extends App_WS_Resource {

$protected $blog;

public function __construct(WS_Environment $env, $nickname) {

parent::__construct($env);

$this->blog = $env->db->blogs->lookup($nickname);

}

}
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Øàáëîíû URL è ïàðàìåòðû ìåòîäîâ

entries/{id:\d+}

archive/{year:\d\d\d\d}/{month:\d\d?}/{day:\d\d?}

Ïðîèçâîëüíûå àðãóìåíòû ìåòîäîâ, ïîäñòàíîâêà ïî èìåíè;

Åñëè èìÿ ñîâïàëî ñ èìåíåì ïàðàìåòðà øàáëîíà,

ïîäñòàâëÿåòñÿ çíà÷åíèå ïàðàìåòðà;

Åñëè èìÿ âõîäèò â áàçîâûé íàáîð ïàðàìåòðîâ,

ïîäñòàâëÿåòñÿ ñîîòâåòñòâóþùåå çíà÷åíèå.

Íåèçâåñòíîå èìÿ � ïîäñòàâëÿåòñÿ null.

Áàçîâûé íàáîð ïàðàìåòðîâ:

environment òåêóùåå îêðóæåíèå, Net.HTTP.Environment;

request îáðàáàòûâàåìûé çàïðîñ, Net.HTTP.Request;

format òðåáóåìûé ôîðìàò ïðåäñòàâëåíèÿ.

PHP+REST: óíèâåðñàëüíàÿ àðõèòåêòóðà êîíòðîëëåðà ïðèëîæåíèÿ 16/30



HTTP-ìåòîäû

name � èìÿ ìåòîäà

http_mask � íàáîð îáðàáàòûâàåìûõ http-ìåòîäîâ;

path � øàáëîí URL ìåòîäà;

formats � ñïèñîê ôîðìàòîâ ïðåäñòàâëåíèé.

îäèí ìåòîä � ðàçëè÷íûå âèäû çàïðîñîâ (ïî request);

îäèí ìåòîä � íåñêîëüêî ôîðìàòîâ ïðåäñòàâëåíèÿ (ïî

$format);

ìîæíî èñïîëüçîâàòü ñòàíäàðòíûå èìåíà: index(),

create(), update(), delete();

PUT è DELETE ýìóëèðóþòñÿ ÷åðåç POST (ïîêà).
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HTTP-ìåòîäû: îïèñàíèå è ðåàëèçàöèÿ

begin_resource('blog', 'App.WS.Blog', 'blogs/{nickname:[a-z][a-z0-9-]+}')->

for_format('html')->

get_for('{page_no:\d+}', 'index')->

post()->

index()->

end->

for_format('rss')->

get('index_rss')->

end->

end;

public function index($page_no = 1) {

$entries = $this->db->entries->for_blog($this->blog);

$pager = Data_Pagination::Pager($entries->count(), 20);

return $this->html('index')->

with('entries', $entries->paginate_with($pager));

}
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Ôîðìàòû ïðåäñòàâëåíèé

ïîääåðæèâàåìûå ôîðìàòû óêàçûâàþòñÿ ïðè îïèñàíèè

ïðèëîæåíèÿ;

åñëè äëÿ çàïðîøåííîãî äîêóìåíòà óêàçàíî ðàñøèðåíèå �

îïðåäåëÿåòñÿ ïî íåìó;

åñëè íå óêàçàíî � îïðåäåëÿåòñÿ ïî çàãîëîâêàì çàïðîñà èëè

èñïîëüçóåòñÿ ôîðìàò ïî óìîë÷àíèþ;

îáðàáîòêó ðàçëè÷íûõ ôîðìàòîâ ìîæíî âûíîñèòü â

îòäåëüíûå ìåòîäû èëè îáúåäèíÿòü â îäèí.

ôîðìàòû ìîæíî óêàçûâàòü äëÿ îòäåëüíûõ ìåòîäîâ è

öåëûõ ðåñóðñîâ.
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Ñóáëîêàòîðû

Îáúåêò êîíòðîëëåðà äëÿ âëîæåííîãî ðåñóðñà ìîæíî ñîçäàâàòü

äèíàìè÷åñêè ïðè îáðàáîòêå çàïðîñà.

ïóñòàÿ http-ìàñêà, ñóáëîêàòîð íå ôîðìèðóåò îòêëèê.

ñîçäàåò ýêçåìïëÿð êëàññà ðåñóðñà ïî äàííûì çàïðîñà;

äëÿ ýòîãî ýêçåìïëÿðà ïîèñê ìåòîäà âûïîëíÿåòñÿ çàíîâî;

ïðîñòàÿ ðàáîòà ñ âëîæåííûìè ðåñóðñàìè äëÿ ëþáîãî

÷èñëà óðîâíåé âëîæåííîñòè.

Killer feature:

òðèâèàëüíàÿ ðàáîòà ñ âëîæåííûìè ðåñóðñàìè ëþáîãî

óðîâíÿ âëîæåííîñòè;

îòñóòñòâèå ïðèâÿçêè ê æåñòêî îïðåäåëåííîé ñõåìå.
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Ñóáëîêàòîðû: îïèñàíèå è ðåàëèçàöèÿ

begin_resource('blog', 'App.WS.Blog', 'blogs/{nickname:[a-z][a-z0-9-]+}')->

sublocator('entry', '{id:\d+}')->

end->

begin_resource('entry', 'App.WS.Entry', null)->

index()->

end;

class App_WS_Blog extends App_WS_Resource {

public function entry($id) {

if ($entry = $this->db->entries[$id]) return App_WS::Entry($entry);

}

}

class App_WS_Entry extends App_WS_Resource {

protected $entry;

public function __construct(App_DB_Entry $entry) { $this->entry = $entry; }

public function index() {

return $this->html('index')->with('entry', $this->entry);

}

}
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Êàê âñå ýòî ðàáîòàåò

1 Îïðåäåëÿåì ôîðìàò (ðàñøèðåíèå èëè çàãîëîâîê çàïðîñà);

2 Ïðîñìàòðèâàåì îïèñàíèÿ ðåñóðñîâ è ñîïîñòàâëÿåì øàáëîí êàæäîãî ñ íà÷àëîì URL;

3 Åñëè íå íàøëè òàêîãî, ÷òî URL ñîîòâåòñòâóåò è ôîðìàò ïîääåðæèâàåòñÿ � îøèáêà;

4 Ðåñóðñ íàøëè, èùåì ìåòîä. Óáèðàåì èç URL ñîâïàâøóþ ñ ïóòåì ðåñóðñà ÷àñòü;

5 Ïðîñìàòðèâàåì îïèñàíèÿ ìåòîäîâ ðåñóðñà, ñîïîñòàâëÿÿ øàáëîí ñ íà÷àëîì îñòàòêà URL;

6 Íåò http-ìåòîäà èëè ñóáëîêàòîðà, ïîäõîäÿùèõ ïî øàáëîíó, ôîðìàòó è ò.ä. � îøèáêà.

7 Íàéäåí http-ìåòîä c ñîîòâåòñòâóþùèì øàáëîíîì, ôîðìàòîì è ìàñêîé � ñîçäàåì îáúåêò
ðåñóðñà è âûçûâàåì ìåòîä, ïîëó÷àåì îòêëèê, îáðàáîòêà çàâåðøåíà.

8 Íàéäåí ñóáëîêàòîð ñ ñîîòâåòñòâóþùèì øàáëîíîì URL � âûçûâàåì ñóáëîêàòîð.

9 Ðåçóëüòàò âûïîëíåíèÿ ñóáëîêàòîðà � íîâûé ðåñóðñ. Èùåì â ñïèñêå ðåñóðñîâ îïèñàíèå
ðåñóðñà ñîîòâåòñòâóþùåãî êëàññà.

10 Åñëè òàêîãî ðåñóðñà íåò � îøèáêà;

11 Óäàëÿåì ñîâïàâøóþ ñòðîêó èç íà÷àëà URL è âîçâðàùàåìñÿ â ïóíêò 4, è òàê äî òåõ ïîð,
ïîêà íå íàéäåòñÿ http-ìåòîä.

Êîëè÷åñòâî ïðîõîäîâ îãðàíè÷åíî, /resource/ è /resource/index.html � ýêâèâàëåíòíû.
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Óíèâåðñàëüíûé API: ñëîé ìîäåëè

DB.ORM, ïðîñòîå ORM-ðåøåíèå:

$blog = $db->blog->blogs[$blog_id];

$entries = $blog->entries->

published->

later_than($date)->

range(20);

$entry = $entries[$id];

$entries->update($entry);

Ìàïïåð:

îòîáðàæåíèå çàïèñåé â òàáëèöàõ è îáúåêòîâ äîìåíà;

ïîðîæäàåò äî÷åðíèå ìàïïåðû c äîïîëíèòåëüíûìè

óñëîâèÿìè, ãðóïïèðóåò äî÷åðíèå ìàïïåðû;

ïðîèçâîäíûé ìàïïåð èìååò äîñòóï ê ðîäèòåëüñêîìó;

êîðíåâîé ìàïïåð: ïîäêëþ÷åíèå ê áàçå è îáùàÿ

èíôîðìàöèÿ äëÿ âñåãî äåðåâà.
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Åäèíàÿ òî÷êà äîñòóïà ê ìîäåëè

$env->db � åäèíûé äîñòóï ê ëþáîìó îáúåêòó ìîäåëè;

âñåãî äâå ñóùíîñòè: ìàïïåð è îáúåêò äîìåíà;

îáúåêò äîìåíà ìîæåò âåðíóòü ìàïïåð (îòíîøåíèå 1 ê N);

ìàïïåð óìååò select(), insert(), update() è delete();

ïîðîæäåííûå ìàïïåðû ìîæíî ôîðìèðîâàòü â òåðìèíàõ

ïðåäìåòíîé îáëàñòè.

îãðàíè÷åíèÿ äîñòóïà îòðàáàòûâàþòñÿ íà óðîâíå ìîäåëè;

èíôîðìàöèÿ îá àâòîðèçîâàííîì ïîëüçîâàòåëå äîñòóïíà â

êîðíåâîì ìàïïåðå, à çíà÷èò è âî âñåì äåðåâå.
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Óíèâåðñàëüíûé API: REST-èíòåðôåéñ

$db->blog->entries->most_popular->select()

GET /api/blog/entries/most_popular/

$db->blog->entries->insert($entry);

POST /api/blog/entries/

$entry = $db->blog->entries[15];

$db->blog->entries->update($entry);

$db->blog->entries->delete($entry);

PUT /api/blog/entris/15/

DELETE /api/blog/entries/15/

$db->blog->blogs[5]->entries;

GET /api/blog/blogs/5/entries/
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Óíèâåðñàëüíûé API: îïèñàíèå ïðèëîæåíèÿ

$api = WS_REST_DSL::Application()->

for_format('json')->

begin_resource('mapper', 'App.API.Mapper', '')->

sublocator('spawn', '{path:[^/]*}')->

index()->

post()->

end->

begin_resource('entity', 'App.API.Entity', null)->

sublocator('spawn', '{path:[^/]*}')->

index()->

put()->

delete()->

end->

end->

end;
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Óíèâåðñàëüíûé API: ðåàëèçàöèÿ*

class App_API_Mapper extends App_API_Resource {
protected $mapper;

public function __construct(WS_Environment $env, DB_ORM_Mapper $mapper = null) {};

public function spawn($path) {
return (isset($this->mapper->$path)) ?

new App_API_Mapper($this->mapper->$path) :
new App_API_Entity($this->mapper[$path]);

}
public function index() {}
public function create() {}

}

class App_API_Entity extends App_API_Resource {
protected $entity;

public function __construct(WS_Environment $env, DB_ORM_Entity $entity) {
parent::_construct($env);
$this->entity = $entity;

}

public function spawn($path) {
if (isset($this->entity->$path)) {

$value = $this->entity->$path;
switch (true) {

case $value instanceof DB_ORM_Mapper:
return new App_API_Mapper($this->env, $value);

case $value instanceof DB_ORM_Entity:
return new App_API_Entity($this->env, $value);

}
}

}
public function index() {}
public function update() {}
public function delete() {}

}

* îòñóòñòâóþò íåîáõîäèìûå ïðîâåðêè è ò.ä., ðåàëüíûé êîä ñëîæíåå.

PHP+REST: óíèâåðñàëüíàÿ àðõèòåêòóðà êîíòðîëëåðà ïðèëîæåíèÿ 27/30



Óíèâåðñàëüíûé API: ñòàíäàðòíûé ñåðâèñ

ðåàëèçàöèÿ íå çàâèñèò îò êîíêðåòíîé ïðåäìåòíîé îáëàñòè;

ïîäêëþ÷àåòñÿ ê ïðèëîæåíèþ ïðîñòîé ïðèâÿçêîé ê URL â

äèñïåò÷åðå;

ìîæíî èñïîëüçîâàòü äëÿ Rich UI: òðèâèàëüíî

èíòåãðèðóåòñÿ ñ ExtJS, äîñòàòî÷íî ëåãêî � ñ Dojo;

ìîæíî èñïîëüçîâàòü êàê âåá-ñåðâèñ;
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×òî âûèãðûâàåì îò èñïîëüçîâàíèÿ REST

óíèâåðñàëüíîñòü: êëàññè÷åñêèå âåá-ïðèëîæåíèÿ,

âåá-ñåðâèñû, áýêåíä AJAX-ïðèëîæåíèé;

îäíîðîäíàÿ ñòðóêòóðà êîäà êëàññîâ êîíòðîëëåðîâ;

ïðîñòàÿ ðàáîòà ñ âëîæåííûìè ðåñóðñàìè: ñòðàíè÷íûé

êîíòåíò, êàòàëîãè òîâàðîâ è ò.ä.;

âîçìîæíîñòü èñïîëüçîâàíèÿ îòäåëüíûõ êëàññîâ ðåñóðñîâ â

âèäå áèáëèîòå÷íûõ êîìïîíåíò;

ðàñøèðÿåìîñòü.
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Âîïðîñû?

http://www.techart.ru/

http://github.com/techart/tao-base/


