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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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Figure 1. Interaction of manager, agent and managed
object
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Figure 2. Interactions of manager, agent in delegation

model
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3-1. ABCI

ABCL-2 Akinori Yonezawaol] 2] 7¢g o}
24, 474 982 ABCM(An Objectoriented
Concurrent Computation Model)& )€ 5}¢] c}. 8%
10 ABCM & # 8 Ao} Wy gnelZe 7|&
o dal ol &x, s HAx g MYe T
o pdg @k oBo] mde| 9inl&(semantics)
& 283 9dd ¢ A ohFd wde dojrt A
dhzlo) ojg] Rofol] o] &5 3 e} L2

ABCLA A dito|t} BE 22l vl HAo),
A A AE Bod 435y, o2 A A
A A 27} Brbssia, wAlx] 2#E AT A
 ago] sbEstdl dnk 2 AME AA YoM
W2 F & e NG A5 WA} £88 o
e ddo 4P FEE FAHEt 2YH3S HA
9] 718 gejolr},

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

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

18l 3 7183 A A e
Figure 3. Basic object definition
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#2712 AH APES 7YY 5+ U

-2 B kg A e WAl A
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YE9 F3o] ZFEHY A FA Hevt =, @
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AR "g wge] AMFEHE Aol EHolEt & 4
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1D#AY wAlA) H<$(past-type message pass-

ing)

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

3yl el vl AR A4 (future-type message pass-
ing)

A, BAHPEY AR AL A= $4] F
5o @A glo] oE APS JATE & U= EA
2, FARNA G HAA] FATE e B
o] &3 F 9low, [target (=message]® HEH
},

4, A AARAE HAR) F Fo) FA0Rb
ol Ug ui7tx] g71Ee Fefolw, [target
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2o FEE) AL F£AE A= &
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Agste] £9& T o] W vAE ANe 79
7L 988 A Ha, AR 2EY &9 A
e vAY AAe A=, make-future B of
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ANy A NS 2T F Ak ZIE H3 7
N AA HELET F Ue Fre oo @
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I
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Hol A& AMA e wtglsle g

(all-value future-object):vleld Aol &=

AgE o] A= BE Q05 vHEsle g

HA7F WAl A 241 F B33 g ddel Aay
Ego] =], o] f JRZRE AHojE Wy
JEHER 4 glon, oAl A4 oMyt 89
% 91}

a2y 053 AR 7 A o] dgsojor & A
7 EAE R 2, o]9) e 43 divsle ABCL
ANX = UFHAIA AES AYst U} o) 2y
2 474 B3 A E3ls A%S dojza HasA
REEY & U= AEHA 24 ABCLY & 33
Z9] shvelor. wibd ABCLAIA 713 WA R &
B2 Y27} atomicE A $-8 Adstne g ¢
ARe 2 F3d  gon, UF dAYe +34 &
A7+ resumeo]tt nonresumeS Fa HdefFHo g
AQETh 13 AR S A8 B H
9] M AR &= ordinary WAl A2 A3l T 7}A] BT
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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.
/XEF ARG ©@AE] A Wl
A A A S Aot 88 AW
o] ZrAlerH glolm oA B AH v A=)
& dgdr} o uf At dib= v W
Fol At %/
step 2:On reception of express message from an
agent, send future-type message to diag-
nostic routine.
/¥E AR RE 713 Feje] Apiway
HAIZE G208t 2 Aol Al v ey
de Ik 87 dAAE dFg o
W A A= vl W) A Abgi
*/
step 3 : Test future variable,
If ready the get a value from future-vari-
able queue,
/RAR e A E Tl 7] S8 W A
W7t A A=A E AN=ZF F, vy
T5Y 945 VPR %/
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step 4 : Test whether or not condition variable is
set,
If true then goto steps,
else goto step3.
/% gko] oW HEL 9z} step 52 F7
3 AAY HHol Yoy wojr} oY
Heg Bzt 98 step 328 27)8
E}* /
step 5:Send past-type message to recovery rou-
tine.
Notify the manager of a fact.
/*EEE 8 HE75E Fste A
of #AE vA RS A3 Ang o
2]zl Al L v} * /

8 4. @8] dn9 3
Figure 4. A management algorithm
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7 WAIRE FAEe T ae] 2 AA ) F3Y8& FH
Al g A, o E Eof, A@2 Aol HAE A
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[ 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 ¥3E FAE7) $18 ABCL 239 E9| o
Figure 5. Example of a script for link failue
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AR e ZE AR FE 9 SHe] & BAA] drist
B2 43 Ahie $HE B £88 5 QUth
mebd ABCLE #e] T @ 7]48) thekd b
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7} 28 el AR E pollshAl gk A $19% +
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Q1 DE AR deEng Aezrt dr)ste A

A9
& vz,

4-2. Be|Xet W E2|XL 21e) E4

27 H mdg FEsY] g Ho Rz A, oln|
da deld dE2 7238 B4 A2 54 9
& 2dE o sl 97 L2 AIX 3&(Remote
Procedure Call)e} At} o] mdlofA] ] T2 18
S #R) HolA AP HE R T
zpe] #E] ~AYE BEE 7)15A17]7] HsiA #e
Ae YA Z2AA S FEE H1, 944 &
Zo] Yot ez & AL wWEn Avt
Wk w72 vickel s, A7) wkEE g A
A& B Aolt}, ol YUZF TIZ XA FFo] e
HE BHAFII B 2AYE KR 7o) g8
g o7tz o 71§ ev)sle Aok &, #e 23
HEV ol@el 7t gAA FFEUrnz ol Iy
27} ARl wel o] He RE AdE dEstd
g e 2AYEEF A4 F ok L gvjste AL
2, Jagz dA 4N A 2 E g e 5
Ang vl wets Y9F Z2AH 358 o8
g 7HE EREG A dYolgt & gl +E, o
o A1 A At wke}l o] #eElzhet @Ayt HHH
o2 Ag £y F Uy, o "My T
T e Aol Bt HHEE sjE Yol AlER
t},

N
=)
U

4-3. B4t B §2| atomic R

w2l B s £33 BitEo] oy, o)edt B4t
A g g BAY FAl= 253 mefsiof sl
g A g Aduio] wel dAstE AHE A
sty A3e aga Bl BAE AMde 4 o
Alzro) BT = glow, oz AldS U™ 4
7 BodA HAste Ao n3d 4 o, wet
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Atomic monitoringe #4tel #a YA o] g
#H OAIZE Yol A FAlel FAEHE RS 9niEt,
atomic change< dldo] He g EAME AAE
grol BAlol WatEE A& 2u ) olg g FAle
ﬂ%ﬂﬂﬂ%ﬂﬁ%&Jtﬂﬂﬂﬂﬁﬁﬂqu
BEolch, ABCLAAE o8 A Ao oA=&
%“—?'Sr‘:« FAE multicast 2 FEH 1, 88 A7+
| = timer A # & F3ted v|d FolalA LY
oteff o= o) HFAFHE i d Ao 2 A Ha
7} 58l A & 7“]3}‘“ 7o},

e o) el WA HAE7E HE 490l 2
gl #@s Fo 77 f]?’J #e] 2AYEE 0¥ 63

°] ABCLZ #H & + dgt

oM e Ho
: .>£.

[ object load-handler
( state
[mo := nill
[heavy-load :=
( script
{ => [:add-mo M1
[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]})

(make-future)])

—

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

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

1% 6. atomic monitoring change& 93t ABCL#} A3
HE
Figure 6. Example of a script for atomic monitoring and
change
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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 o} W& 9§ @8l =Y
Figure 7. Management model for fault management

Q=& Y.Ichisugi7t 7+#% ABCL /R KCL(Kyoto
Common Lisp)versiong o]&3lth &o} #wels
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AR BT ME| 28 932 sty .on, CMISEA
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2¢] 31Ul M-EVENT-REPORT AJ8] =& o] &3
Art. BB HuE A% AMulx mEegd F Ad
7 99 ARMEAE F4og FHA@e A Alx
g Aol B, Mul2 F4, M, A #H @
gt A E Fejl A B E slE A W
Mu) 22 9% gteln) e ¢] CMIS slebe] el 2 o) A4}
& H1y g

E 1. AW 7% <dH seiolEe) IS stetelg Apy
Table 1. Mapping for kernel function unit

{leﬁﬂ.ﬂﬂﬂﬂ CHIS Weiole

Invoke identifier

Hode

Managed object class
Managed cbject instance

Invoke identifier

Hode

Managed object class
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 dulE g ouF 2 ANE 9 EA Modet:
AE Harlh #3038 v EAEAAE veEhiH,
Backup statusi= ol 7} 2 A3 A7t JF o2 B
#xlo] sleAdl g HelE FEA ST E Alarm
type ZAHY L FH3V] e Aoz svix Yo g
vhrolRn] Za ARG T Ae HEE AEE
2 A 738 8 (Communications alarm type), B2
FA9 Adg A2 2138 (Quality of service al-
arm type), AXEgole] o {2 Q1% e HARHY
(Processing alarm type), Avle] 133 A3d 7
1 &) A1) AR E (Equipment alarm type) 3} 34|
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