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Implementation of a Fast Q3 Agent Platform
for Agents Embedded in Network Elements

TosHIO TONOUCHIT and SHIN NAKAJIMAT

Telecommunication Management Network (TMN) standardized by ITU-T becomes impor-
tant because network elements developed by many vendors coexist in networks. A Q3 in-
terface, which is a TMN interface between a manager and an agent, is complicated and
burdensome, and a Q3 agent, therefore, is less efficient than an SNMP agent. We imple-
mented an agent platform for a Q3 agent of high performance. The platform is used for
developing an agent embedded in network elements, and the developed agent can run with
high performance on one-board computer with a small amount of memories. We achieved 400
M-GET operations per second and 150 event notifications per second in sake of devised MIB
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data structure.

1. 0oo0ao

Fiber-To-The-Home O OO0 O00O0O00OOOCODOO
00000o0o0oooooooooDoOooooo osIo
O0oOO0 CMIPYODOO00O0OO0OO0OOO0OO0OOO
000000o0o0o0ooOooooooooNEQOOO
Q3000O0oDOOO0DOOOoO0UOUOobOboobooUbooo
NEOOODOO Q3000000ooooooog
OPFOODOODOODOOOODOQ3OOOOOO PF
JoocCcpUDDOOOOOOOONEODOODDO
oooooooooooo

Oo0o00ooOooooOoooOoooooOo NEOO
00000000030 00ooooooo NEO
00000DoO000o000ooooOOQ3Uooog
OO0 cCcpULODODODOOOOOOODOOOO CPUODO
ooooooUooOooooooooooon

+ NEC c&COOOOOOO
C&C Media Research Labratories, NEC Corporation

1226

0000000000000 0000 Q30000
gooooboooobooooooooobobooooa
goboooooooobooOoobobooobooooboo
oooooooooooooOoooRAMOOOOO
ooo0oooooooooooRAMOOOOOOO
ooooooobooobboobooooooboooooo
ooopooOoocpUOOOOOOOOOOOOODOO

000030 o000O00ooooooooooog
cMIpOO00OCOOOO0OO0OO0OODOOOOOOOOO
0000000 SNMP? 000000000000
0000000000 000o0O00o0ObD Q30000
00 pFOOOOOOOOOOOOOOOO

2. TMNDO Q3000000

ISODNOOOOOoOOooooooooooouooo
O000ONEOODODOOOODODOOOOooood
O0000O0O0O0OO0oO0DooOooOooooooooon
0000000 ITU-TO International Telecommu-

nication Union — Telecommunication Standardiza-



Vol. 41 No. 4

tion SectorO0 00 000 O OO Telecommunication
Management Networkd TMNOO OO O TMN OO
ooooooooooooooooooooooon
odoo0oooO0ooOooOoOOooOOoooooooon
0000o0ooooooooooooooogooo
0000000000000Q300000000o0n
0000-0000000oooogooooooooo
goooooopooOoDoOoOg PFO Q3UOOOODO
oooo0oOooooooOooooOoUoooooooo
oooooooooood
0000000 NEOOOOODOOOOOOO MOO
O00oooooooooMOOOOOO OO MoIood
000ooooooooooooMIBOOOOOO
goooooooooMOODOOoOOOOoOoooooo
00000000 0oooooooooooooood
00000000 Distinguished Name: DNOO OO
ooMOIOOOOOOoOoooooo
ooD00O0O0Oooooooo eMIs®oon 7
oo0ooQooOooooOO0OoO0oOoOoooOoOogoM-
GET OOOO0O MO OODODOOODOOOOM-
EVENTREPORT O OO OOOOOOOOOOOO
gdooooooooooooooooeMIsoono
O0000000000000000000O0O0000
ooo MOIODOOOOoooooooooo
Ooooo ceMISOOOoOooooooooooag
O0oooooo ceMIPODODODOOOOOOOOOO
ASNAY® 00000090
GbMOOOOOOO”0000000O00000
oodoooooooooGcbMOoOOoOoOoooOoO
OO0OMOUDOO MANAGED OBJECT CLASS O
o0oooooMOUOOOOOOOOOONAME
BINDINGOOOOODOOOOGOGOOOODOO

3. Q30000oUoopoooooooo

Oo0o0O00 Q30ooooooooooogoon
gobooobooooooooboooooo 3ogoo
goooboooooooboobOobOoOoboboobooooon
(1) DOOOOOoOoOooOoOoOooOooOoOooo

goooooboodooooooooooogo
ooboooooooooooocoobooooobo
uboooooocboooboooboooOoboooon
goooboobooooon
gooboooooooooobooooooo
obooooOoooooooooooooooboo
ooooboobooooooboobo 200000
goDoooooobOoO0oDbOo0ooon

oo0o00ooo0O Q30ooooooooooooooon 1227

(2) MOOMOOUODOOOOUOOODDUOOOO
O000OMO logD OOO0OODO logRecord
00000000D0o0ooOoO0OOoOO0OOdOdlog
O logRecord D0 OO0OD0OO0ODODODOODOD
logRecord 0 00000 wrap 0O ® MO 00O
O0O0OlegOO0OO0OO0OOODOOOODOODOO
ooooOoooooooooooo

goooo0ooooooooooooooo
gooooooooOooooOoOooooooo
ooo

(3) UOUOODOOUOOOUOUONEOODOO
MIBOOOOOOOOOOOoODoOOoOooOooO
00000000 OoOONEDOOO MIBO
O0O00oO0o0ooo0oooOoooooooooo
0000000000000000%0MIBO
o000 NEOODODOOOOOOODOOOOO
O00o0oooooooooooooo

4. DOoOoOoOOOoOoOOOoobOoo

0000000 PFOOOOOOOOO0D0O0OOO
0000000000 10000
00000000D0000000000000 APO
0000000000000000000000
000000000000000000000
MIB PF'® MIBOODOOOOOOOMIB PF O
0000000 APOOODOOO
NEAE 1, NEAE 2° NEO MIBOOOOOOO
00000 000ONEAE 10 MIBOONEAE 2
ONEOOOOOOODOOOOOO0000 UDP
OO0O0O0ONE-MIBOOOOOOOOOOOOOO
ISODE'Y RFC 1006'200000000000
00000000 OSIODOOOOTCP/IP OO
ODO000O00OO0O0O0ASN.10000000
ODISODEOOOOO ASN.100000 Pepsy
oooooooo
Lynx OS'™ POSIXOOOOOOOOO OSO
NE 00000O00O0O0ONEOOOODOOOOOO
00X.721'"90M.3100'0 G.774'900 000
00ooO00oooooo
00000 Q300000000000000000
01000000000000000000000
00000000000000000 APOOOODO
000000000 00000000O0 PFOOOO
0000000000 PFOOOOMIB PFONEAE 10
NEAE2000000000000000 PFOOO
ooooGbMOODOOOOOO0Y™ODOO0oOn



1228 goooooooo

A=Yy

01 000O0Oooooo
Fig.1 Modules in the architecture.
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Fig.2 A directory structure and directory substructures.
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Fig.3 A containment tree for the evaluation.
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01 0CMISODOO0OOO0O0OO msecO

Table 1 Response times (msec) of CMIS operations.

GET | SET | ACTION | CREATE | DELETE
O PF 1.69 | 1.66 1.70 1.83 1.93
OSIMIS | 1.85 | 1.81 — 1.99 2.04

02 M-EVENTREPORT 0000 O0OO00OD msecO
Table 2 Response times (msec) of M-EVENTREPORT.

logRecord 0 O oooooooo 0000 /sec
oo 6.3 158.5
0o 5.6 177.4

03 eFDOOO0OO0OOODOOKBOOOO
Table 3 Process sizes (KB).
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04 0000O0O0OOO0OOO M-GETOOOOOOO msecOD
Table 4 Response times (msec) of M-GET with scopes.

oooo #MOI 0O0O0OO0 0000 oo
baseOnly 1 — — 2.4
firstLevel 1 9.0 39.4 46.4
individualLevel 12 7.5 5.4 6.0
baseToNth 14 5.0 2.5 2.9
wholeSubtree 444 9.0 1.8 5.1

05 00000000 M-GETODOOOODO msecO
Table 5 Response times (msec) of M-GET with filters.
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06 0000000000000 msecO
Table 6 Response times (msec) for attribute

implementations.
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Table 7 Process sizes (KB) with/without shared
attributes.
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Table 8 Response times (msec) for directory

implementations.
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Fig.4 Agent on PowerPC connected with OC-3.

09 0OC30000000000000 msecO
Table 9 Performance on PowerPC board.
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