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Ðèñ. 1: Ñòðóêòóðà ñåòè.

2 Ýëåìåíòû
Ñòðóêòóðà ñâÿçåé ýëåìåíòîâ.
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Ðèñ. 2: Ñòðóêòóðà ñâÿçåé.

3 Áåçîïàñíîñòü
3.1 Ìîäåëü äîâåðèÿ

Êàæäûé õîñò, ãåíåðèðóþùèé ñîîáùåíèÿ èìååò êëþ÷, êîòîðûì ïîä-
ïèñûâàåò èõ. Ïðè ýòîì, ñîîáùåíèå îòíîñÿùååñÿ íå ê äàííîìó õîñòó, íî
ïîäïèñàííîå èì ñ÷èòàåòñÿ íåêîððåêòíûì. Ïðîâåðêà îñóùåñòâëÿåòñÿ íà
âõîäå â ñèñòåìó îáðàáîòêè. Ïîñëå ýòîãî ïîäïèñü õîñòà íåñåò ëèøü èíôîð-
ìàöèîííûé õàðàêòåð è ìîæåò áûòü óäàëåíà. Ïåðåäà÷à ìåæäó îòäåëü-
íûìè ïîäñèñòåìàìè îñóùåñòâëÿåòñÿ ïðè ïîëíîì äîâåðèè ìåæäó íèìè.
Äàííàÿ ñèñòåìà äîñòàòî÷íî ïðîñòà â ðåàëèçàöèè è, â îáùåì-òî, äîñòàòî÷-
íî íàäåæíà. Êîìïðîìåòàöèÿ õîñòà ìîæåò ïðèâåñòè òîëüêî ê èñêàæåíèþ
èíôîðìàöèè èì ñîçäàâàåìîé. Ïðè ýòîì êîìïðîìåòàöèÿ ïðîìåæóòî÷íî-
ãî óçëà ìîæåò ïðèâåñòè ê íàðóøåíèþ ðàáîòû âñÿé ñèñòåìû. Ïðè ýòîì
ìîãóò ñóùåñòâîâàòü îáðàáîò÷èêè, êîòîðûå ëèøü ïîòðåáëÿþò ñîáîùåíèÿ.

4 Êîìïîíåíòû
Ëîãè÷åñêè ñèñòåìà ðàçáèâàåòñÿ íà ñëåäóþùèå êîìïîíåíòû

� Ïðåïðîöåññîð êîíôèãîâ. Âîçìîæíî èñïîëüçîâàíèå XSLT äëÿ óïðî-
ùåíèÿ êîíôèãóðàöèîííûõ ôàéëîâ.
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+ Ãåíåðàòîð ñîîáùåíèé. Ñîáñòâåííî êîä îòâå÷àþùèé çà âûïîëíåíèå
òåñòîâ, ñáîð èíôîðìàöèè è ïåðåäà÷ó åå øèíå.

+ Øèíà ñîîáùåíèé. Ìåõàíèçì ðàñïðîñòðàíåíèÿ ñîîáùåíèé âíóòðè
ñèñòåìû.

� Ñèíõðîíèçàöèÿ. Îáåñïå÷åíèå óñòîé÷èâîñòè ñèñòåìû ê ïîòåðÿì â
íåêîòîðûõ êàíàëàõ.

� Àãðåãàöèÿ. Óìåíüøåíèå ïîòîêà ñîîáùåíèé çà ñ÷åò îáúåäèíåíèÿ ñõî-
æèõ ñîîáùåíèé (íàïðèìåð, ïðè ïîñòðîåíèè ãðàôèêà çàãðóçêè êà-
íàëà).

� Îáðàáîò÷èê. Ñîáñòâåííî îáðàáîòêà äàííûõ, ïðèíÿòèå ðåøåíèÿ î
òîé èëè èíîé ðåàêöèè.

4.1 Ãåíåðàòîð ñîîáùåíèé
Êîä îáðàáîòêè îïèñàíèÿ õîñòà è âûïîëíåíèÿ òåñòîâ. Åñòü ïðèìèòèâ-

íàÿ ðåàëèçàöèÿ, íàïèñàíî òðè òåñòà � uname, uptime è ifflags.

4.2 Øèíà ñîîáùåíèé
Âîçìîæíî èñïîëüçîâàíèå êàêîé-íèáóäü ëåâîé. Ñòîèò ïîñìîòðåòü íà

ðàçíûå.

• dbus Ðàáîòàåò òîëüêî âíóòðè îäíîãî õîñòà.

• spread Íåòðèâèàëüíûé äåìîí, íåïîíÿòíà ñèñòåìà àâòîðèçàöèè.

• mbus Íåñëîæíûé ïðîòîêîë îáìåíà ñîîáùåíèÿìè. Åñòü RFC. Åñòü
ïèòîíîâñêàÿ ìîðäà. Èñïîëüçóåò multicast/unicast ñîîáùåíèÿ.

5 Ðåàëèçàöèÿ
5.1 ßçûêè

Íèæå ïåðå÷èñëåíû âîçìîæíûå ÿçûêè, èõ ïëþñû, ìèíóñû è âîçìîæ-
íàÿ ðîëü. Èñïîëüçîâàíèå C/C++ ïîêà íå ïðåäïîëàãàåòñÿ.
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5.1.1 XML
+ ðàñïðîñòðàíåííîñòü, íàëè÷èå ïàðñåðîâ ïðàêòè÷åñêè âî âñåõ ÿçûêàõ

+ human readable; çíà÷èòåëüíî îáëåã÷àåò îòëàäêó è äîáàâëåíèå íîâûõ

+ äðåâîâèäíàÿ ðàñøèðÿåìàÿ ñòðóêòóðà

� íåáîëüøîå óâåëè÷åíèå îáúåìà

Ðîëü: ôîðìàò ñîîáùåíèé è õðàíèìîå ïðåäñòàâëåíèå äàííûõ, êîíôèãóðà-
öèîííûå ôàéëû

5.1.2 XSLT
+ íàèáîëåå óäîáíûé ñïîñîá ïåðåâîäèòü XML â HTML

+ ïðîñòîé ñïîñîá ìàíèïóëÿöèè íàä XML

+ ïñåâäî-ôóíêöèîíàëüíîñòü, ïðîñòîå âñòðàèâàíèå â ñêðèïòû

� ñëîæíîñòü íàïèñàíèÿ îáúåìíûõ àëãîðèòìîâ

� íåòðèâèàëüíûå ãëþêè ðåàëèçàöèé

Ðîëü: ïðåîáðàçîâàíèå íà ýòàïå ïðåäñòàâëåíèÿ ïîëüçîâàòåëþ, êîìïèëÿ-
öèÿ êîíôèãóðàöèîííûõ ôàéëîâ, íåñëîæíûå ìàíèïóëÿöèè íàä ñîñòîÿíè-
ÿìè

5.1.3 Shell Script Suite (bash, awk, sed, ...)
+ ðàñïðîñòðàíåííîñòü, ïî÷òè ëþáàÿ *NIX ñèñòåìà

+ ñêîðîñòü è ïðîñòîòà íàïèñàíèÿ êîíå÷íûõ ñêðèïòîâ

+ èñïîëüçîâàíèå ïðîãðàìì íàïèñàíûõ íà ëþáûõ ÿçûêàõ

� ñëîæíîñòü íàïèñàíèÿ statefull ïðîãðàìì

Ðîëü: ñêðèïòû âûòÿãèâàþùèå èíôîðìàöèþ èç ñèñòåìû, ñêëåéêè
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5.1.4 Python
+ ñêðèïòîâûé, íî ñ âîçìîæíîñòüþ êîìïèëÿöèè

+ ïðîñòîòà èñïîëüçîâàíèÿ â êà÷åñòâå ÿçûêà-ñêëåéêè ðàçëè÷íûõ ÷à-
ñòåé

� ãëþ÷íûå äâèæêè

� íåÿâíàÿ òèïèçàöèÿ, îáëåã÷àþùèå ïîÿâëåíèå îøèáîê

Ðîëü: ñêëåéêà âíóòðåííèõ êîìïîíåíò, âîçìîæíî � ðåàëèçàöèÿ îòäåëü-
íûõ ÷àñòåé

5.1.5 Haskell
+ óäîáñòâî îïèñàíèÿ àëãîðèòìîâ

+ âîçìîæíîñòü ïðÿìîé êîìïèëÿöèè â äîêóìåíòàöèþ

� ñëîæíàÿ ñàìàíòèêà

� ñëèøêîì âûñîêîóðîâíåâûé

Ðîëü: ÿçûê îáùåãî îïèñàíèÿ ñòðóêòóðû, âîçìîæíî � ðåàëèçàöèÿ êîìïè-
ëÿòîðà ñîñòîÿíèé

5.2 Òðàíñïîðòíûé ïðîòîêîë
Äëÿ ïàññèâíûõ êîììóíèêàöèé èìååò ñìûñë èñïîëüçîâàòü â êà÷åñòâå

òðàíñïîðòíîãî óðîâíÿ http (GET). Äàæå åñëè âíóòðè õîñòà èñïîëüçóåòñÿ
êàêîé-òî äðóãîé ïðîòîêîë, äîâîëüíî ïðîñòî ïèøåòñÿ web-ãåéò â íåãî.

Äëÿ àêòèâíîãî âçàèìîäåéñòâèÿ âîçìîæíî èñïîëüçîâàíèå ëèáî http
(POST), ëèáî íàïèñàíèå ïðîñòîãî ñåòåâîãî ñåðâåðà ðàáîòàþùåãî ñ XML
ñîîáùåíèÿìè ôèêñèðîâàííîãî ôîðìàòà. Â ïîñëåäíåì ñëó÷àå âîçìîæíî
èñïîëüçîâàíèå êëèåíòà íà áàçå ïðîãðàìì netcat èëè socket.
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6 Ïðèëîæåíèå
6.1 Ïðèìåð îïèñàíèÿ õîñòà
<?xml version='1.0' encoding='utf-8'?>
<?xml-stylesheet type='text/xsl' href='mnet-host.xslt'?>
<mnet:hostmap xmlns:mnet='http://psha.org.ru/ns/mnet'>
<mnet:host uuid='void.local'>

<mnet:detail>Öåíòðàëüíûé ôòï</mnet:detail>
<mnet:element type='service' uuid='void.local/routing' class='routing'>

<mnet:detail>Network routing</mnet:detail>
<mnet:software>iproute2</mnet:software>
<mnet:software>iptables</mnet:software>

</mnet:element>
<mnet:element type='service' uuid='void.local/dns' class='dns'>

<mnet:detail>Secondary DNS; Slave at bi.local</mnet:detail>
<mnet:software>bind9</mnet:software>
<mnet:test name='host'>

<mnet:param name='dns'>127.0.0.1</mnet:param>
<mnet:param name='host'>www.ru</mnet:param>

</mnet:test>
<mnet:test name='host' host='bi.local'>

<mnet:param name='dns'>void.local</mnet:param>
<mnet:param name='host'>www.ru</mnet:param>

</mnet:test>
<mnet:test name='host'>

<mnet:param name='host'>local</mnet:param>
<mnet:param name='mode'>serial</mnet:param>

</mnet:test>
</mnet:element>
<mnet:element type='service' uuid='void.local/ftp' class='ftp'>

<mnet:detail>Internal FTP</mnet:detail>
<mnet:software>vsftpd</mnet:software>

</mnet:element>

<mnet:element uuid='void.local/core' class='core'>
<mnet:detail>void.local core</mnet:detail>
<mnet:hardware>Athlon 1600+</mnet:hardware>
<mnet:hardware>Asus MB</mnet:hardware>
<mnet:software>debian/unstable</mnet:software>
<mnet:test name='uname'/>
<mnet:test name='uptime'/>

</mnet:element>
<mnet:element uuid='void.local/hda' class='disk'>

<mnet:detail>40G Seagate disk</mnet:detail>
<mnet:element ref='local' severity='critical'>core</mnet:element>

</mnet:element>
<mnet:element uuid='void.local/eth0' class='net'>

<mnet:detail>e100</mnet:detail>
<mnet:hardware>e100</mnet:hardware>
<mnet:element ref='local' severity='critical'>core</mnet:element>
<mnet:link severity='critical' uuid='void.local/link/internal'>

<mnet:ip tag='lz'>10.22.16.254</mnet:ip>
</mnet:link>

</mnet:element>
<mnet:element uuid='void.local/eth1' class='net'>

<mnet:detail>e100</mnet:detail>
<mnet:hardware>e100</mnet:hardware>
<mnet:element ref='local' severity='high'>core</mnet:element>
<mnet:link severity='critical' uuid='void.local/link/external'>

<mnet:ip tag='m9'>10.35.40.2</mnet:ip>
<mnet:ip tag='real'>82.33.13.98</mnet:ip>

</mnet:link>
</mnet:element>
<mnet:element uuid='void.local/tun2' class='net'>

<mnet:detail>Tunnel to north segment</mnet:detail>
<mnet:software>vtun</mnet:software>
<mnet:element ref='local' severity='normal'>routing</mnet:element>
<mnet:link severity='critical' uuid='void.local/link/north'></mnet:link>

</mnet:element>
</mnet:host>
</mnet:hostmap>
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7 Ôóíêöèîíàëüíàÿ çàïèñü
7.1 Îáùåå îïèñàíèå òèïîâ

data State = State
deriving (Eq ,Ord , Show ,Read)

data ElRef = ElRef ElId Int
deriving (Eq ,Ord , Show ,Read)

data Element = Element ElId State [ElRef ]
deriving (Eq ,Ord , Show ,Read)

data Host = Host HostId [Element ]
deriving (Eq ,Ord , Show ,Read)

data Message = Message{msgId :: MsgId
,msgChain :: ChainId
,msgTs :: TimeStamp
,msgBody :: String
} deriving (Eq ,Ord , Show ,Read)

data MsgChain = MsgChain Message MsgChain | MsgTail ChainId
deriving (Eq ,Ord , Show ,Read)

type MsgDB = [MsgChain ]
type HostDB = [Host ]

type MNetDB = (MsgDB ,HostDB)

7.2 Âñïîìîãàòåëüíûå
chainId :: MsgChain → ChainId

chainLookup :: MsgDB → ChainId → MsgChain
chainLookup db c = if cs ≡ [ ] then MsgTail c else (λ(x :⊥) → x ) cs where

cs = filter (λx → chainId x ≡ c) db

7.3 Ôóíêòîðû
7.3.1 Ïðåäâàðèòåëüíàÿ îáðàáîòêà ñîîáùåíèé

chainUndup :: MsgChain → Message → (MsgChain,Maybe Message)
chainUndup_ :: MsgChain → Message → (MsgChain,Maybe Message)
chainUndup c m =

if chainId c ≡ msgChain m then
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chainUndup_ c m
else

(c,Nothing)
chainUndup_ (MsgTail u) m = (MsgChain m (MsgTail u), Just m)
chainUndup_ (MsgChain m c) msg =

if msgTs m < msgTs msg then
(MsgChain msg (MsgChain m c), Just msg)

else if msgId m ≡ msgId msg then
(MsgChain m c,Nothing)

else
(MsgChain m c ′,msg ′)

where
(c ′,msg ′) = chainUndup c msg

msgUndup :: MsgDB → Message → (MsgDB ,Maybe Message)
msgUndup db m = ((c : filter (((6≡) (msgChain m)) ◦ chainId) db),m ′) where

(c,m ′) = chainUndup (chainLookup db (msgChain m)) m
Ôóíêöèÿ äîáàâëÿåò â ñïèñîê ñîîáùåíèå â òîì è òîëüêî òîì ñëó÷àå,

åñëè åãî åùå òàì íåò

7.3.2 Êîìïèëÿöèÿ ñîñòîÿíèé
stateCompile :: HostDB → Message → HostDB

Ïðîèçâîäèò ìîäèôèêàöèþ ñîñòîÿíèõ õîñòîâ ïî ïîëó÷åíûì äàííûì

7.3.3 Îñíîâíîé ðàáî÷èé öèêë
mnetLoop :: MNetDB → [Message ] → MNetDB
mnetLoop d [ ] = d
mnetLoop (m, h) (x : xs) = mnetLoop db ′ xs where

db ′ = maybe (m, h) (λx ′′ → (m ′, stateCompile h x ′′)) x ′

(m ′, x ′) = msgUndup m x
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