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ABSTRACT

Network management represents those activities which control and moitor the use of resources,
Remote delegation model supports flexible and effective distributin of management functions
among managers and agents, and it may cause an reliable network management in a relatively com-
plex and high-speed networks. In this model, managers delegate to agents execution of manage-
ment programs as prescribed in a management scripting language. In addition, primitives included
in the management programs enable agents to monitor and control localmanaged objects
effectively. We suggest management algorithms in which management scripts are delegated from
managers to agents and partiallty implement OSI fault management, This mana gement algorithm
can effectively support delegation and control concurrent accesses to management information,
Moreover, it can be easily translated into object-based concurrent programming language : ABCL.

In this paper, we will scrutinize some essential aspects of this management.
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agent®] 7/1EE o] &3 A2 vEYa da 2y
o] AANEE SHE® &, E e AEE B
27 HEE oA By Z2ade] 9de F3kdo
@A Y #A TEaY S Y3} e
A4 =do] AAIHALH, o] ndL Exfge] HA
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o 4AE M58t aHH e
A9 = ME #E 2aAYES J)ge] s}
A L, ole] £83Q Ve Y, ¥ dy X2
oW 7re] A5 ERg §5 s nydof ) &
=T A= olHg HE& st AFARL B =&
AYEE P37 91 d8 duEEE Ay,
o] 7}x] FFANA o] E @I} B =EL UAH2
FollM 94 A 2d & dgsta, 3B A s #E
duEEE 71€dr] 3 #e 71E dol(manage-
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2-1. BE S odolM #el|Xiet @i Xt Zke] o
38

i JEY A AN2"gA 245 24E B8]
AAME st BAVL ob71Ew ISO /IECH A=
HENT A E 93 AR PR IFE ZE2EFZS
Axnstg o, #elztel Hal Rl e ATES) o
T2 thai e gAH oz HelsA ekt Y

AAE 2dols @22 M-CREATE, M-DE-
LETE, M-SET, M-GET, M-EVENT-REPORT,
M-ACTION %9 ZulE]H &S AHE3t ] 3a)
st ARE @S oy 12 Bz, A#3ga,
e AA 7te] AFZAAE BAF

el A%
A (v CHIP — HBAZ} | —> (A @& x

J8 1. AR, e, g A4 e 43 aA
Figure 1. Interaction of manager, agent and managed
object

38, 5 Abd e 2AS BRI Y8 S A
+ &2 29} association?] 4P A M-EVENT—RE-
PORT Zgzivle]Bg& Zslof 5lnf, o] Zejn|gln
& AME3A] 48 W M-GET ZEujElEE o] &
sled B U5 pollsf oF g,

Polling-based ##2] 7]%-& SNMP(Simple Net-
work Management Protocol) o] A} AF&-El &= 7]y o
24 e Egge tjfEo] Polld] haxHez @
g AFe g A 1 Ydox 5F Ay
LS A8 7] Yl e B A tFdes oH
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2 A HF o2 polldttt A= S AME S E
2 715 Aol 4 EAs Aot whdo), EVENT-
REPORT #4& #g] EdYE £d F o,
CMIP(Common Management Information Proto-
col)ol A= M-EVENT-REPORTE %s3ld gzt
NA AL FRAEE A& A et QW

3 EVENT-REPORT %4 & Aefstn e 2
FLdAEE F71A] o]ae] 23lo] FAl wyd o
ol B Al (composite event)d o)
2 2b= AR HAE AR flE) 2] =del
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Adeted B3 Able) BA7F Brbed et =8
Al €tk SNMP ¢} CMIP| A= o}l g 7] %0] 1|
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Z23Y Y BAE =A% Holr),
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Figure 2. Interactions of manager, agent in delegation

model

a8 20 A Bel Al Y ZREFS Mgl B
2 2298 JatelA A, AYE Be
Z2aYL JH el gAstelA FAEA o
#e] AAd g A2 T Fe =z FA 5ol A
FREY, A2 A Bl e £ FA
AN & AT 7ol fAlsHolof gtk E #a)

1230

g Aol2 & 4H Aot AFAFE dol7h A
S8 neHY, & 1g doje B dojrt
3 Rz uEEY, ¥E g doje #a o

2E FHAT w2 29g A7 o el e

e Aoj2 ARREt AL sk AA A WY Aol

ABCI| iz} 7] & gt

www.dbpia.co.kr



B /99 2ol MEND Bel 23YE FYN FR AT

3-1. ABCI

ABCL-& Akinori Yonezawaol] 2]&] 7jtg 1o}
22X, 47 Y82 ABCM(An Objectoriented
Concurrent Computation Model) & )€ 5}¢] c}, 89
10 ABCM & H 8 Ala"ol ¥y daa)Ze 7&
o dal ol &xu, thgd WAR Ag 1Y F3
o gy @oh v]Bol zdel onl&(semantics)
& 283 9dd ¢ Qe tg s dojrt A
dhglo) of ] Rofol o] &5 3 e} 2B

ABCLA| A dato| i} AR )] gele A o],
A ARG Bod B4, e A ¥
A A 27} Brrssta, AR wg BajAie 3
B sgo] risstA "ol 2 AMle HA Yol A
WMz G & e NG Ao AT 559 9
FE e o 4FFEE Pt 2Y3S HA
9] 718 gejolr},

[ object object name
( state representation of
local memory...)
( script
( => message pattern vhere
constraint... action...)

( => message pattern where
constraint... action...))]

28l 3 7183 A Ao
Figure 3. Basic object definition

Oy 34 M {9 o€ JHAH,
(state...)¥ AY Hyet 159 271318 ey 1,
(scipt...)¥#& diAA] £4 F 3¢ ¥ %
Eolt} AAl= miAlAE ol §43 d ¥ &7
#e 712AH AYES FPY 7 Ak

-7 B g AR Al A

- A A

C A Mg g FE A

- ZbE AN Aed Y 2E XY F)

w ABCLol A A+ ¥ (dormant) &% (active),
7] (wait) o] Al 712 A2 FEE =, g A
7t AREE FA el AA = A AE A5
A 85 4z doldo 8% e HF 232
YE9 F3o] TEEH olA] FA Aelst He, @
= Aejol A o) 7] (wait-for) HHE FH A o 7]

Aei7F ®oh 7] el e ARl vlAlR] 54
F oA @5 AR A§E 5 Ao ABCLAY
AAEL AR 4o we} gAslsag ot
AR Ag wpge] AMFEHE Aol EHojg)t & 4
Aoy, 53 ¥y MHAE FriE A H@
Ferge] A gt AA A AEL b3 go)
aA A7k e 2 FFE

1D#AE wAlA) H<$(past-type message pass-

ing)

2)8AE AR A4 (now-type message pass-
ing)

3yl el v AR A 4(future-type message pass-
ing)

A, BAHPEY A2 AL oAl $4 F
5o @A glo] oE AUE IYPFE F Ae A
2, FARNA Ges] AR FAE st B9
o] &3 F glom, [target (=message]® HEH
},

=4, A AAAE AR FA Fol] FalAte]
ol UE ui7tA] d7Ee Feolw, [target

==message]2 BEHH L, 4L 22 gl

Mol 49 T2AH &3 FAbsY g F 7R
2ol FEEC) ARV FAS A A A &
23 AEE F ey Z2AHE HYE T3
A S, A AR Aol M= S F4 Fol
= AR ze #AdS Y £ vk £ £
MA b F2 WAz g SFo] BErted o, o
& gdo] 7H5d o A A AYY F Yo,
olg)dt A% Sl WAzt A 4 AAjA &
g& dF gt

A, a By WAx AL FAALR RE O 5
& das, FAH o2 AL = HEv) ofd B§-
o] o]&=n, [target (= message $ future-ob-
ject]2 FEHI, vy WS (future variable) &
Agste] 9& wer o] W vAE AM= 79
2L 9ge s Ha, FARE FEY S5 uA
e mAE Ao A=, make-future B of
of oaf AT 4 AAe §go] Hedd o
Ay A HE&E Y 5 Uk 23 E A A
N AA A LT F e F5e e 2ok

- (ready? future-object) : v & & A o 3= o]

e AAA Fe vrEde AE BEsr] 948

I

- (next-value future-object) : u|ef & Aol A3
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Hol A& AHA e wtdsle g
(all-value future-object) : Pleld Ao & =)
AgE o] A= BE QLS WEsE 3

HA7F A 2] A F A3 G gyl Aay
Ego] ==, o] i R ZRE AoE WAy
JEIHER 4 glon, X A oM F89
% 91}

v 053 WA R 7E Ao Hgsojof & 73
7t ERFE =, o]9} g2 4Fsto thv|sie] ABCL
A= UFAAIA A4S AYsa Y} of= 2y
2 44 BEEA Eohe 43 dojza Ha st
REEY & e HEHQA 424 ABCLY & 34
Z9] el wat ABCLOA 714F A A& +
B2 Y7} atomicE 39 AYstne 344
ARe 2 #3d £ don, UF WAy +=3 F
A7+ resumeo]t nonresumeS E3 MelF oz
APETh 03 WA Ak g s B e
9] Al A& ordinary WA A2 A8l F 7R B
2 TR olE2 U He 9 go] zz =)9”
=)>)"& ol &3l EHH}

step 1:Send some messages to agent in parallel
to detect composite events. If monitoring
have to performed within certain temporal
tolerance then set an alarm clock.
/*EF A "A] e wde
A vlAI A & et S88" AW
o ZAlekd epolmol Al #AE WA =)
Aot o] wf At A= v W
Fol g%/

step 2:0On reception of express message from an

il

agent, send future-type message to diag-

nostic routine.

/¥R ARy 714
HAAE 2080 3 .H, Aol Al
ol gk g7 ujA]
W A e vl
*/

step 3 : Test future variable,

If ready the get a value from future-vari-

able queue.

/¥AE B o] Aol B vy 98 A A
B EFHRA=AE A2 &, v
TFY 948 E VPH G %/

1232

step 4 : Test whether or not condition variable is
set,
If true then goto steps5,
else goto step3,
/¥ gko] oW HES Y3 step 52 F-7
3 AR Y HEol g wolr) vy
g F33l7] 98 step 308 B7)8
E}* /
step 5:Send past-type message to recovery rou-
tine.
Notify the manager of a fact.
/*EBE Y8 sE7 s FsteE A
of #AE AR E AEPo As o
2] Zoll A L) * /

8 4 88 4o 3
Figure 4. A management algorithm
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ABCL ¢lo]& &3t o8 Hola, L3d g1
ol Al N A7Hge ode] 7hA] S AAE A

Koo

2]

V. a2| 238 E9| 74

v 71g dole fYE 9 T2a9e 748}
71 sl AbgE R wel Z2adgel gigdoly =
d)o] M (coordination) d < AYsol stm, Y

i

2doA $dd da mEayge W o] 7ty
stuz mrjvloldg z4 2 A 71gs) ok s}

HAAS 72 wa g9 AL Bgst)
olgier, 53 wWa Tzraleo] B @A A (nonde-
terminism)ol $13) dl& 27} 5E Aoz AT 5
= Ak

2 A oleiet HAPER ARsly [l
A AAIE e daiel Sl whet ABCLE 743 @
] L2IAYEE AAED, 2 71A) FdHoAM AAR
2AYEE nEAstaAl o}
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W /Y 2o Mo MESa B 23YE 40 BP a7

I 29 9 2y BAAE @ Z2OY S
g Aol Al AP F AU 2P APy
T 5YAoz Ao g A gk o o
Telzte AYE zaadge F38 FUAF|AY
AN EL F8A717] 95t AdE T2 gl
g ZEES FAs<L dth o]E ABCLE B&Y
A% AAE AR "Eoz A REHY, bAlA
AE F Axte gz 4 Y& AL
7 o aFa gAstazt s RS Fdsied
Aae] @33 E FAAMNA & A UF AAAE F
Aate] g @) g AA Y £Yg FAANY £ e
w WAIRE FAEe o delzp AA Y FP & FA
A g A g gof, f@d Ao FAE A
51 BASEE fdE A%e 13 59 go
ABCLE ol 83t HelsA 71 4 Utk

[ object link
( state [ failure := falsel)
( script
=) [:monitor] from sender where
(= sender manager)
[agent <==
{
[:watch g-lengthl
{:watch control-statel ) }

some stuffone

( => [:event-occurred] from sender where
(= sender agent)
[ link-handler <<=
{:handle-congestion failurell)
( if failure
( temporary
[failure-params := (make—future)]
[agent <<= [:recover failure-typel $
failure-params]
[para := (next-value failure-params))
[manager <= [:notify parall)})]

O 5 938 FANE7] 8 ABCL 23290 E9| o
Figure 5. Example of a script for link failue

o 2@ 594 vl ARl 21 "HRle LR
EHE FREoZA, AA4F WAANE BHER F43)

o Al A &AL e AN E YA et
M 53 Abel R¥o] golsln, WHER £y o
AR e ZE AL FE | S0 & Wi7A] oj7ist
B2 43 AhRe $HE mF £88 F Sk
mekd ABCLE @] Taadl 7]48 thofd biA|
A B REE gAHOR oM AR
7} 28 el ARE pollstAl ¢ A A4 +
o, At uped o] FAli= EVENT-REPORT ¥ &
Q DE HAAR dEERE Bt drlEe A

A9
& vz,

4-2. Be|Xet I 2| XL 2k} 4

27 e 2dg FEs7] A gy oz A, oln
dal deld dE2 7238 B4 Al2FeA 548§
& 2dE o sl 97 22 A4 F&(Remote
Procedure Call)e] dt}. o] mdolr o] T2 13
S #E R} HolA A HE v E ) 5 #HY
Zpel #E] 2AYE FEE 715 A7]7] 9 e
Ae YA Z2AA S FYEA Ha, 93 &
Zo] Yot ez & AYg WE A}
Wk w7ty vigkel s, A7) MW S8 E A
AEHA 2 Aol ol UF I AA ZFo] T
GE BHAFIA B 2AYE KR Fdo] g1
g o7tz o 1 ov)sle Aoy, &, B 23
HEV ozt JBoA FHFEUng ol Iy
27} ARl #el el Hie RE A o &3ty
g e 2AYEEF A F ok F2 ovists AL
2, Jagz AL A R g F g e 5
ARg vt wets YF Z2AH 35§ ol &
g 7HE RRAG Aol & 5y, S, o
o A1 A Al uke}l gro] #ulze)l A @ At Y H
o2 AYg £y F Ay, o ggAT 5
T e Wye] Bk HHG s Aol AlEY
t},

N
=)
U

4-3. B4t X &2| atomic T2

w2l B e £33 Bitso] qlod, ojed 4t
A g g BAY SA= A58 ol sl
g A g Adeio] aet dAste AHE A
sty Aae aEE Bl BAE AMdS 742 vE
Alzbo) @A 5= glow, o)z g Al U™ 4
7 BodA HAse Aeg n8d 4 U, we}
A olei st Aeel #sie 2 vk BAFEC] UE
%= 91t} &, atomic monitoring #Hatomic change©]c}.
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Atomic monitoring2 2 #a) YA Eo) &
#H OAIZE YellA FAel AAHE AE 9niEt,
atomic change= tl4o] 5 B BAH A E
grol BAlol Halts & S 9u g ol g FAle
A4 Aol 7] 5o A1 s F¥Ho] 7irja
HEolch, ABCLoA & o]&E A FA]o oA=&
143l F4 e multicast® TS 1, 88 Al
A= timer A& Falod v fojstA EAE
ok ol o] Mg FE g Aoz e
7} B85l Al & A sk A $ol

] g o] s Aol ohtatr) Wy A 9ol
gEFS 2o F7] Y3 gl ~2AYEE 1Y 63 3
o] ABCLZ 23 & & du}.

oM Mo

[ object load-handler
( state
[mo := nill
[heavy-load := (make-future)])
( script
{ => [:add-mo Ml
[mo := (cons M mo)l)
( => (:monitor :within INTERVAL] from
sender where (= sender manager)
fanalarmclock <= [:start-and-wake
Me :after INTERVAL]
[mo <= [:monitor paral $heavy-load]
(while (not (ready? heavy-load))
....... some stuffone .....)
if heavy-load
[mo <<= [:reduce throughput]})

—

{object analarmclock
(state person-to-wake count)
(script
( => [:start-and-wake Person
cafter timel
[person-to-wake := Person]
[count := timel
(while ( > count 0)
(progn
1234

{consume-unit-~time)
[count := (subl count)1))
[person-to-wake <<=
[:time-is-upll)
(=>> [:wake Person :after timel
(non-resume)
[He <= [:start-and-wake Person
:after timell)
(=>> [:stop]
{non-resume)))]

1% 6. atomic monitoring change& $1% ABCL# A=
HE
Figure 6. Example of a script for atomic monitoring and
change

o] dlo A 3l el g @AEHW AHPUE »
& #el AAEE FA FAl Gt ok aly, ¥paivt
H25E AEEs 28 A A FAd A
=Y Ag P sof sioh wely 2 wE N Es
A AEZ A eY on, atomic monitoring¥} ato-
mic change+= ©] 2] 2E o] WA 2]& HEsE= mul-
ticast& o] &3ted TEsIA T A AlzrHel o
& HE37] M e ¥xo timer A an-
alarmclock & AH&3te] AIZF 8 82 & Z3sbd 7
W HA A E AFetd g THAIEE ZHEY
=3

V. #

2 =RAM H4Ee Y 2ES EEY] sk
108l A Harst #he] 7% Fof shuiel OSI Fof #
d& dgaglon, 28 78 Fof #aE g @
Ao} sl A 8 wdolch

A9d =de) g 93 SDT-200 SPARC 9=
2ol Mol A OSI 4¢ AZ& ISODE6.0& o] &3}t
1,59) Ao g TCP /IPE o] &3l #a] =g} v
|z} 7ol Ao ARE w2 Yt welA
9} m @l zre] AZ(association)S A 3AY
A &7] s A & ISODE 2 ACSE AjH| A& A}R
sta] PESIH L, A IVAI A G Be] A3 Y
Eo) 74 & YsiAlE SUNG Al 2lold Sad &
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Fault Management

SMAE

CMIS Directory service

DAPy —{DSP

CMIP —l

ACSE

Presentation

Session

ICP/IP

Data Link

Physical

28l 7.0SI Zoff B E A @l 2Y
Figure 7. Management model for fault management

A== Y.Ichisugi7} 73 % ABCL /R KCL{(Kyoto
Common Lisp)versiong ©]-&3l¥kt}t. &l B &
Asf dast A @8, 4 B2, AN B, AR
B e, 27 Alojge] 5o AladE i 7]-5 =
AR B1 MHAE F2 Eslg o, CMISEA

B2 ARERI7E AEE By Heae BraAy)
29 el M-EVENT-REPORT Au]2: & o] &3}
Art. FE HnE 913 AMulx gejoglB F Ay
71 G BBAMEAE 4R HHea Alx
g Ao FA, MEl2 F4, A7, Fxe #H @
g AR E el A BAFHEE STt FH 2
Mu] 25 98 gdalvlele] CMIS stelvl e 2 9] A4
& ®ly o

E 1. AW 7% <N steivlge) QMIS stelelg Apy
Table 1. Mapping for kernel function unit

[leﬁﬂ.ﬂﬂﬂﬂ CHIS Weiole

Invoke identifier Invoke identifier

Hode Hode

Managed object class Managed object class
Managed object instance Managed object instance

Alarm type

Event time

Probable cause

Specific problem

Backup status

Backup cbject instance
Trend indication
Triggered threshold
Threshold level

Observed value
Notification identifier
Correlated notifications
Monitered attributes
Proposed repair action
Problem text

Problem data

Current time Current time
Event result Event result
Errors Errors

Event type

Event time

Event argument
Event argument
Event argument
Event argument
Event argument
Event argument
Event argument
Event argument
Event argument
Event argument
Event argument
Event argument
Event argument
Event argument

9l gEineg) oo F 2 JNE AHEY Modes
AR 2ok 1A v AAE vrehlin,
Backup statusy= o7t #A & AH 7t JR02 B
ds)o] YeAd] e e FA@T E Alarm
type> AR GE FH3H7] 3 A2 571A] o7
vhrolRn] Za ARG e ae BEE PR
2Al 73¥ 8 (Communications alarm type), 8]
A9 gdg Av 2 2138 (Quality of service al-
arm type), 2ZEgol9] o F = 13 A HAnF
(Processing alarm type), Avle} 5133 A3d 73
w39 3] A K3 (Equipment alarm type) 7} "o"‘ﬂl
E BT e $43 s 20 B AR
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