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Implementation of TINA CM Package Functionning as
Connection Setup and Release

Jun-Hee Park' - Hyun-Ju Oh'" - Sang-Ha Kim '

ABSTRACT

TINA is the Open Networking Architecture which as newly introduced software architecture shares the net-
work managements and the service managements on the Distributed Processing Envronment. In this paper,
based on the concepts and principles defined up to now, we implement and test the CM(Connection Manage-
ment) Package included in CM which is one of the six functional areas into which TINA Management Architec-
ture is devided. Before the implementation we learn the basic concepts accepted by the four architectures in
TINA, and medelling concept of the CM. The interfaces of eaxh information objects explain the functions of
computational objects implemented, and the message flows among the computational objects show the connec-
tion setup and release procedures.
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4.2.1 LN (Layer Network)

LN LNCe] ese]2g zter3]. 78 #4
o] olE{mo]l 2 OrbixolAl A Y3stE CORBA IDL
LS AlgFom g o] QEH o] 29 H7lE CORBA
IDL& o] &gt}

interface LN {
void reserve_trail
(in NWAP nwap_root,
in NWAP nwap_leaf,
out Trail_ID_t trail_id,
out string result)
void reserve_branch_trail
(in Trail_ 1D _t trail_id,
in NWAP nwap,
out string result)
void setup_trail
(in Trail_ID_t trail_id,
out string result)
void setup_branch_trail
(in Trail_ID_t trail_id,
in NWAP_ID_t nwap_id,
out string result)
void release_trail
(in Trail_ID _t trail_id,
out string result)
void release_branch_trail
(in Trail 1D _t trail_id,
in NWAP ID_t nwap_id,

TINA I 2] TH7IRIQ) 3 ME 2 SHAl 7|5 78 2397

out string resuit)

LN trailg A4, &2 2 AL, FE NWTP
& o F3ht} Trail®] A2 reserve_trail Q1E| # o]
7 3&HEY ot setup_trailel TEH W trailZ}
A o] Qe H o] X attach edgeE TEFHMA CPY 29
) A Y ¢lE o] 28 &3 EE ). LNCY &3
Ol E traile] XS 878w 3 reserve_trail
B2 th8olE setup_trailg FZ#oF ). resreve
_branch_trail QJEjHo] 2 3t B E e, &
A FAHL Frstza & A$ s&@ch setup
_branch_trail & reserve_branch_traile] 2Js} F7}&
AAEL A A9l ¥ 4 d OGF5H 94
d Ag el A HEVE A HAE 48 A
= release_branch_trailo] $2 9} 9428 4AHE F
AE 4 & release_trailo] &€}

B 78S TINAY A48 #F49 e} trailo] 8
o AR AT AR AEH)AE FHEAT. 18
Dg, LN& 49 d2bA4 3 CCst LNCH F 9] trail7
9] ¢lEdo] 2 H&& Jt} &S], CCrt reserve
trail& 3239 LN traile] #Wu$a: create_edge
2 FW(root, leal) 2. & 37 At}

in S gz AlSEE NWAP: %o HA24
(Netwrok Access Point)2 Edate 724 24
A4 Bas BRE 7FAR gtk reserve_trail o)
out HeulE trailide ez dEFHolA 3&A
LNo| A #e) & trails shvbg A3t A EE A}
£¥8

4.2.2 Trail

Trail& AlZGore] 944 ¢ o A olro <A
< FAC 2 FHAME trailof A zte ¢EH o
27 5 LNolM 78 HA. 28ug, traile) Q)
E#oj2+ TINA ODLE BE3A ¢oo. Trail&
LNCU oAt o @}, Trailel AW g+ LN
A &9t} Traile} B gsE o3 2o

void create_edges
(NWTP_t_c* p_nwttp, char*& result);

void create_branch_edge
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(NWTP_t_c* p_nwtitp, char*& result);
void attach_edge

(NWTP_t_c* p_nwttp, char*& result);
void delete_edge

(NWTP_t_c* p_nwttp, char*& resuit);
void destroy_trail ( char*& result);

Traile) AW §P4E TINA-CS CM FH XA 3
g trail®] AEH o2} olF3} F)Fo] AL UX
%o} create_edgest= ¥ E ¥ 21X edgeE Y433,
CPolZl SNC % edged] 44& Q-7%r}. create
_branch_edge= LN9] reserve_branch_trail <l €] 5o}
2] o8 5&5W, CPoljA edge 3718 233F)
attach_edge setup_trail QIE{Ho]2d] o3 &5
o, 291x]19] AY-g 945 CP9 attach edge 21EH
o] A8 FZ G} delete_edge= dHo] AAHo]
£ shte] =g shtg AAse YL d
LN¢| release branch_trailf| A &€t npxjeto
2, destroy_traile 92 HAE A LN release
_trailfl A 3&5 = A g oot

Trail-& CPRlIEj#io] 29 3&& 93 3 44 CP,
£ 784 & NML-CP, o] A5/ o]§# SNW w7
o]gg AFHA o] AlZs]) He) LI gloje}
gttt o] AHE trailo] LN ojsja] AA=EHEA
trail®] £do] A gEch LNS %o Anag ol 7
Ao o)7L AR E dAHL).

4.2.3 Edge

Edge= NWTPE a4 trailst SNC9} 72 F
HAA FRHE FHoE e AAolt 2
B B2, edget NWTPE vl =3te 715 & Zeth
Edgew ZzF A4 W e 53 AAHA g 23
& vehl7] s o] AR QlEH |22 F
=4 gt ©, A9 AA4A 9 edge= 39 &
A4 A o} edges} ol E#A (delegation)7t @€ )
HEHA] HRE BAS7] A edges HES
edge?] IDE A A3t} Edgeel &4 & edgeo] 7]
7le 2o dde] 43 F oA HAFo] HUSE ¥
8k, o]F 9o e HA 2L &lA] A¢(attach, delete,
destroy)2 tH E#A) 2] edge IDE 2l B # o] 29 )}
HE R YAFHEA dojdrh o2 edged] 8 9

¥ 3 ol

void delegation_edge(Edge_ID_t edge_id):
void bind_edge(NWTP_t_c *nwtp);

void delete_edge();

void attach_edge();

4.2.4 NWTP

NWTPE 2zt A2 A7} Zhe (LN or SNW)¢]
FEEE B3 Aol B 739 F 39 CP,
EML-CP, A= NWTP7} ATM ] VPI/VCls} o) &
g} EML-CP9] NWTP: 28§18 MYse 7%
o] "asltt. NWTPE trail®) NWTTPS SNC9
NWCTPY| f-A = 49 S22 4 2t Q47 H o)
Igs= AN LN £& SNWo| X gsnz
Aeldol 22 Fodtx] ¢Eth NWTPE edgest 7
o] FAA <t stelAH 7o) o) EBAl(delegation)7}
AUt of AAE o} AT ad ol FAHAN 2+
A S o] YAHAM ARHD, AE AR
o}.

NWTP] 2 7152 tg wu g el
o}.

void reserve_nwip (void);
void activate_nwtp (void);

void release_nwtp (void);

(29 9 A £ LNCYl &3t FRANE £A82
At

LNC

(32! 8) LNC2} B 227
(Fig. 8) LNC and information Objects

4.3 Connection Performer
CP+ 311} 9) SNW(Subnetwork)E 2] 811, SNW
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(Subnetwork Connection)o]gt %t} CP& SNCE
Ay, #4 2 dAlde 7% & 2=t CPe NML-CP
(Network Management Layer Connection Performer)
9} EML-CP(Element Management Layer Connection
Performer) 2 +% @t} EML-CP+ NE(Network El-
ement)] oo]AE] HIHA & ade H¥ e
7A) Sy gich B FHo| & b NML-CPe} Al
Me) EML-CPE A 9j3ith. CP9l QlE|#o]2E SNW
9} SNC7t Zteth
CPel| &3l HBAR S 21 7] 5 Gt 2ot

4.3.1 SNW (Subnetwork)
SNWE] QlEjd o} 2= &3} 720

interface SNW {

void create_snc

(in NWTP_ID_t nwctp_root_id,
out SNC _ID _t snc id,
out Edge_ID_t root_edge_id,
out string result)

void release_snc

(in SNC_ID_t snc_id,

out string result)

SNWe SNCE A4, 99 ¢ 298 e 7158 2
=th CP A4 A o) SNWe & shtar &z s,
SNW2] I2|A7F YA AN SNWe NWTPES o
Ad At SNWe £5t= NWTPS 9 #Auagol s
e g a2 oln Aol 91, o FUES
< SNW 12® 7t YA s HA A ¢t
create sncv= 49 CP2} SNCE L& LNCY trailol} A
SEatE Aol 2o} o] AEH|AE SNCE
AAsta AT SNCO create_edgesSl Bl ¥ o] 2~ &
TEHM FE edgeE 4A3A dot 22x, AW
SNC¢} edgee] IDE 2]E 3}, release_snc ¢l H o]
2 SNC9| IDE Wtolr] SNCE A EE 715 S
TH gt

4.3.2 SNC (Subnetwork Connection)

TINA AZ B} 7| K]Q) 012 ME L SHK| 7|5 T3t 2399

SNCx= SNWellA 9] B9 d4d& vetd+ AH
ojt}. ¢lEiH o] 2 th&-3 7ok

interface SNC {

void create_edges

(in NWTP_ID_t nwctp_id,
out Edge_ID _t edge_id,
out string result);

void create_branch_edge

(in NWTP_ID_t nwctp_id,
out Edge_ID_t edge_id,
out string result);

void attach_edge

(in Edge_ID_t edge_id,
out string result)

void delete_edge

(in Edge_ID_t edge_id,
out string resuit)

void destroy_snc

(out string result)

& =EdA FEE SNCe) ¢l H o] A& TINA-C
o] CM A A A 93 SNCo Qe # o] 29} o]
5 % 7)5o] 9A ) create_edgest FE 2 X
edge® THE 2, 2H4lo] NML-CP2] SNCY 7 ¢+ &
%l CP, & FHo A= EML-CP, ¢ QE|H o] A8 5
Z 3t} create_branch_edges 2] 3% wHE] 9] F7}A o)
3&5 e e H ol 22 M create_edged] A} 2] X edge
8 ANT 499 & ¥Y& o) attach_edges
A= o] = SNCY 3 2] = edgei B FE edge7}
Aol F4 AAEL JHE BUSYR ©HEOET,
oja, x}41o] EML-CP2] SNCY A &= 29X 9 Al
2 24 g s

delete edge= A&7} 9] 2] el shtE AA T
A% 525E AR Mol 2o, NML-CPS delete
_edged A= HAHs dYpkdigal &9 CPo
destroy_snct} delete_edge QEIHlo)|AE 323AR
tl. destroy_snct CP2] SNCE 94 8] ArA| sl A1 &
W F&5HE el H el 2olth NML-CPY A4+ &
2] SNC|Al WkE-A 0 & destroy_sncE F&3c}. EML-
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4.3.3 Edges} NWTP

CPY| 43l edge?t NWTPE LNCY 173} 7#e
5 SuR Y3 AAE AHS-Frt

(29 9= CPe] ARAAE Holx 3

[cp ]
Edge E ]
?& SNC ;/ {
NWTP NWTP |

| — " eww |
| |

(2% 9) crPel MM
(Fig. 9) CP and information Objects
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(Fig. 10) Network Architecture and Computational Obje-
cts
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(Fig. 11) Connection Setup example
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(28 12) MK B2 (reserve_trail 1)
(Fig. 12) Message Flow (reserve_trail 1)

A. reserve_trail

© LNC Client: trail 4 & -F(reserve_trail).

@LNC :trail 84, root edge Al, SNC A7
(create_snc).

(@ NML-CPI1 :SNC A4, root edge A4, RouterE
%3 root edge? Subnetwork (EML-CP2) search,
SNC 414 & +(create_snc).

@ EML-CP2:SNC A4, root edge A4, A4S
sncld, root edge Id 2] &.

@ NML-CP1: 2191 % sncld, root edge Id A%, A
A8 sncld, root edge 1d 2 €.

GLNC: g9 ¥ sncld, root edge Id A 7, leaf edge
A A, edge 4343 Q-T(create_edges)

® NML-CP1 :leaf edge A4, #$"H(EML-CP2,
EML-CP3, EML-CP4 search), EML-CP2¢}| leaf edge
g 8.
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(Fig. 13) Message Flow {reserve_trail 2)

(D EML-CP2:leaf edge A4, leaf edge Id 2] €.

NML-CP1:28l€1 8 leaf edge IdE FSE =
Eoll %4 EML-CP3, EML-CP4| Al create_snc, cre-
ate_edged S=AH LR QT

@EML-CP3, EML-CP4: EML-CP2¢8] ®, @3 2
& HA

@NML-CP!l: 2] ® € leaf edge IdE SF$E &
o) A&, ®ol A} 48438t leaf edge Id 2] €.

D LNC: 2] ¥ H leaf edge Id # &}, trail Id 2] €.

it

LNC NML-CP1 EML-CP2 EML-CP3 EML-CP4

(212! 1) HAIX] EF (setup_trail)

(Fig. 14) Message Flow (setup_trail)

B. setup_trail

© LNC Client : trail Id & 19 trail setup 8.

DLNC:edge, nwitp9] status& BUSYZ ¥,
NML-CP19] attach_edge QE{#H o] X 3 &,

@ NML-CPI :edge, nwetp®] statusE BUSYZE
3, A9E P2EE gedsbEA EML-CPEA at-
tach_edge 8 +.

3 EML-CP2, 3, 4:edge, nwctp] statusE BUSY 2

TINA CIZ 22} TH7|XfCl 0128 A R okl 7Is 181 2401

¥ g, SNMP MIBE o] &3l A 2913 A" 29l

C. Release_trail

© LNC Client:trail 1dZ
lease_trail).

O LNC:NML-CP19) A destroy_snc & .

@NML-CP1:2}$-E 2|AEE matrin 89 3
XA EEA destroy_snc 8T.

@ EML-CP2, 3, 4:SNMP MIBE o] &34 293
;A 2, edgest SNC & 2}A|(free)dt L, nwetp ]
el S IDLER 4.

@ NML-CP1 :edges} SNCE 2HA|(free)3}t 2, nwetp
o] 4 e & IDLER ¥, 2l E 8|2 E 24}

®LNC :edges} trail- 2 2HA|(free)3t 2, nwitpe] 4
= IDLER ¥ 73,

F9 trail A 2 7(re-

LNC NML-CP1 EML-CP2 EML-CP3 EML-CP4

reese uat -

Sesron e

relewe s

e

(22 15) HAIXl & (release_trail)
(Fig. 15) Message Flow (release_trail)
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