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Abstruct of Bachelor’s Thesis Academic Year 1997

The Design and Implementation of Dynamic Configuration

Mechanism for Virtual Links in Networks with Unidirectional
Links

Abstruct

This paper discribes the design and implementation of dynamic configuration mech-
anism for virtual links and interfaces in networks with unidirectional links.
Nowadays Internet user has been increase accompanied by evloving Internet rapidly,
requirement of connectivity for these users are building up. But conventional connec-
tivity as analog telephone line or ISDN line is not enough to provide connectivity for
many Internet users. Current Internet traffic pattern have hallmark, outgoing traffic
is more and incoming one is few. Conventional links do not fit with this traffic pattern
because these have symmetric bandwidth.
Unidirectinal link carries datagrams one way. Unidirectional link provides network con-
nectivity for many internet users, widely and low costs. Unidirectional Link is expected
as congruent link for nowadays traffic pattern of Internet. But design of communica-
tion technology in Internet is supposing bidirectional-capability of link. Unidirectional
link has many problems at using in Internet.
This paper discribes the solution of ploblems using unidirectional link in Internet.
Particularly, scalability is very important. For solving this problem, designed and im-
plemented a mechanism of virtual links and interfaces dynamic configuring, construct
testbed and evaluate this mechanism.
This mechanism made it come ture that the network archtecture feasible current traffic

pattern of Internet with unidirectional and bidirectional links.

Keywords

Internet  Unidirectional Link — Virtual Link  Dynamic Configuration
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REPLY O0O0OO0O0O0O0O00D0O0O00O0O00O0O REQUESTOOODLOODODOD
goobobobbbobodgoooooobbobboodoooooBbLonO
gboboogoobobodad

— Operation Filed
2. REPLY REPLY 000OD0D0OOO0200000000

— Code Field
0. REPLY_REQUEST_OK Receiver 0 REQUEST OOOOOODOOOOOO
0od
1. REPLY_REFRESH_0K Receiver 0 REFRESH O UOOOOOOOODOOO
o
2. REPLY_DENY Receiver OO D OOODOOOOOONO
— Lease Time
goddooddooooboooobooooooooooag
— Feeder UDL IP Addr
Feeder 0 UDLI/F O IP Address 00000000

— Receiver UDL IP Addr
Receiver O UDL I/F O P Address OO0 OO QOO0O0O0OIP Address OO QOO
Og0d0Oo00o00ooo0ooo0oooooooooooooo

e REFRESH 00O OO0

RELEASE DO 0OOO0OO 900000000 oobooon
REFRESH OO0OO0O0OO0OODOOO UDLOOOODOOOOO0OOODOOOO0OD0
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gbodbooooouoooboooBbLoObooboooobooboo

— Operation Filed
3. REFRESH REFRESH 00O OOOO0OO3000000O00O0O0

— Code Field
0. RELEASE_REQUEST Receiver OO0 UOOOOOOOOOOOOCOOOOO
1. RELEASE_ACK Feeder OO O0OO0OOU0OOOOOOOOOO

— Lease Time
REFRESH OO0 OO0OOOOOOO oQOoOOoOoOOO

— Feeder UDL IP Addr
Feeder 0 UDLI/F O IP Address 0000000 O

— Receiver UDL IP Addr
Receiver 0 UDL I/F O IP Address OO0 OO00O0O

e RELEASE OO OO
RELEASE OO 0OOO0O0OO0O s90000boooooooood
RELEASE 00O O00OO0OO0O0OODOOO UDLOOODbOO0oOoooooboobooon
gboooooooboooBbLbonoboopoboooDoog

— Operation Filed
3. RELEASE RELEASE O000DO0O0O300000000

— Code Field
0. RELEASE_REQUEST Recaver JOO0O00O0O0OO0OOO0OOOCOOOOOO
1. RELEASE_ACK Feeder OO0 O O00O00O0O0O0OOOOOOOOO

— Lease Time
RELEASE OO0 OO0O0O0OOO0O0O oQOOOOOOO

— Feeder UDL TP Addr
Feeder 0 UDLI/F O IP Address 00000000

— Receiver UDL IP Addr
Receiver 0 UDLI/F O IP Address 0000 000 OIP Address 0000
ooobooooooooooboboOooooooooOobooOboo

1. Code = O0.RELEASE_REQUEST 0 U
gogoouobooogobobboooogo

2. Code = 1. RELEASE_ACK 00U
gogoobooobbnbod
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5.3 UUOUOoOogono

gbbobbogdgbboobboudgbbooobbbboobbobooobboo
gbobbooooboboouodaboob

e U OOO
e JUJOOODO

e O OOO

gbbobooooobobooobobobboooobobbooooo

5.3.1 000000

gbogoubLboobooobodb HELLoooobooooooooboo
UOUO0OHELLO OOOOOO0OOo0booboboobuoboogbbonoboonon
gobobooogoboboboodao
gboobogbouggogobbbboooooobboboooooooboon
OO0O0O000oubL O HELLOOUODOOOOODOOODOODODbOoDOOUOHELLO
goboobobogoooboooobovubLoboooobobobooobooon
ubLogoooboboooguprboobdooboboboubLbobboooobgbooon
gboobbobooobo BbLoboooogoogoo
gbobooboboobboodbbodbboooobboobboboboo ubL b
gobobboooobon
oboobooboobooboooub HELLO Do oobooboooboobod
gboboboogbobboooobobbooonobn
gbobobboboouoogogobbbbtbooooooobobbboooooboan
obogooobobbodb HELLO DOOoobobboobbobooboobod
gbbboodbobbdoouobooooobbbooobbboodad
goobboouoggooobbbboboboooobobooooooobooboon
gbobooobodbogbboodgbbgdbHELLO D00 ogboboooboonon
gboboboodgobobbuoooobbuoogo

5.3.2 UO0O0OOOO

gbooobbodbobboodbbooobooobooobooobbooooboo
goobobobobuoggoobobbbbooooooobbobooooooboon
oboobodboooobobobob BDLOOOObObOOobOobooobdg ubLod
gboobobobobuoooooobbbbboooobobobobbuoooooooboobo
goboooboggd
oooobobobobdobogoubLoboboboboboooooobobbon
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goboobooboobobobobobobouooboobobovupLbobooooood
gboobbbouoooooobbbuooooooboobobobooooooobbon
gboobbobobuoooogboobobuobooooobboboouooooaoon
gboobbobobuoooogbbbobuooooooboboobbobooooboon
gboobbbobuoooodbobbbuoooooboobbboboooooobooo
gbobboodgbobbbboooobbuooodgobn
goobobboooggooobobbbooooooobobobobbobooooboboon
gbogbobobuooooguobobbbodoooooboboobboooouooobboon
gobboooobbbuoogobboogoobobouoooboboboogo

5.3.3 0UUUoon

gbboobobogdgbbuoobboudgbbooobbooobobooobboao
gboobobobuoogobbbbbobooooobbbobuoooooboboon
gobbobobbboodooooooobooobbbbbbouobooooooobn
gubbbboougggdgbobbbbouoooobbobbououooooooboobo
ubLgooooogoooon
goobobbobuoooooobobbooooouoobobbboooouoobooon
oboooouoobbobobobobdod HELLooboooooobuooooooooo
gbobobobbouoogoggobobbogbooobbobbobooooboon
gubbooogobon
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] 6 [

L] [

gbbooogsuggbbbuooouoboooobobobooooboboan

6.1 0O0O0OO

U000 0OFreeBSD 2.2.1-RELEASE OO 0000
OO00000000OEthernet 00D O0D0O0O0ODOOOOODOEthernet DO OOOO0O
goboobooogooboooao

6.2 UUOLUOOOOOO

goobodbbdUnx dooooobobbooboooooooobobobbon
goboooo

6.2.1 JUO0OUOOLOOOOODOOOOOO

gbo0b0oobobooboobouobuoobUoo et O0O0O0OoOognO
000000000 ifeqDO0000000O0O0ODOODOODOOOOODODODODOOO
ifnet 000 Oifreq 00000000000 DOODOOOOOOOOOODOODODOOO
O000000000OO0oOBDLOOOO UDLODOODOOOODOODOOODODOO
O0000bO000oooobooooboo0obOoogg 6100 6200 630000

0000000000000 UDLI/F 00000 Oifstatus O RCV_UDL OO
O00O0000bO0o0o0ooobO0ooooobooooooboooDbD0O0OoOgn in-
point_addr, outpoint_.addr 00 0000000000000 O0O0O0OO BDL I/F O
000000000 o0oOoOooonOifstatus O FDR.BDL OO0 0O O O Oinpoint_addrd
outpoint addr 0 000 QOO OOO



O 6.1: imet O OO

-

struct ifnet {
(snip)
u_char node_status;
u_long inpoint_addr;
u_long outpoint_addr;
(snip)

0 6.2: ifreqd 00

-

struct ifreq {
(snip)
u_char node_status;
u_long inpoint_addr;
u_long outpoint_addr;
(snip)

O 6.3: nodestatus D OO0 OOOO0OO

#define NORMAL 0x00 /x OO0 I/F %/

#define RCV_UDL 0x01 /x JOO UDL I/F */

#define FDR_UDL 0x02 /* OOO UDL I/F =*/

#define FDR_BDL 0x04 /x 0000000 ODOOOOO BDL I/F %/




O 64: 0000 ioctl O

: (snip)
#define SIOCSUDL _IowWw(’i’, 55, struct ifreq) /* set UDL if on */
#define SIOCGUDL _IOWR(’i’, 56, struct ifreq) /* get UDL if stat */
: (snip)

O00 inet OOO0ODOO0O0ODOODODOOODODOODODOO loctlDODOOOO
OO000b00OOOsockioh OO UDLOOODODODOOOOODOODOODOOODODOOD 64
O0000000ife 0000 ifioctl) 000000

6.2.2 (JUUOUOOLOOOOOOOUOOObDOO

O000000000000000000 Ethernet 00000 O Uif ethersubr.c O
000 etherooutput OO0 OOOO0OOO0OO Oetheranput 00000000 OOO
goooooo

goboboobOobobOoooobooboobOboDbO0detheroutput OOOO0DOO
oboooooooboobobbobboobbo upr bobbooboooboo
goboboboobooboobbooboobbuoobuoobonobobsaz20gnon
oboooooobobobobobbpaput 0000000000 0ODO0O0OOO0O0O0OOO

ooobooopoobbooboobooboOOUetherimput DOOOOOODOOOOO
goobbogboobbobboboboobboobbobbo BbLoboooboon
goobbobobooooobobobbbuooooboobobobobbooooboobobon
Oos130b0dboougbobouooooobgbetheranput 0000
goboboooggogobodad

6.2.3 UDLUOODOOOODOOOOOO

UbobobooboobOn Ethermmet UOO0OOOOOEthernet D000 O0OOO0OO
OO00O00ooboooooogogn ifethersubre DOOODOODO

goooboboboodbe2100b00 FDRUDLODOODDOOOOOOOOOO
gbobobbbooooogubbbooooooooboobbuooboobobobon
gboobbboooogogobobboboooooboobooboonobobon
OO0b0b0oooboooboobobobObbOOo0ooobboOo0onoOoOn arpresolv OO DO
gboobobbooubbbboboooooobbbobobobuoooooobobbon
gbobbbobdooobbooboobbon
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065 0000000O000OO0O
IP Address | Status | DL Address | Lease Time Left

6.3 LU

gbbobooobobbboooboboboouodoobouooobobo

6.3.1 UUOOUOODLOOOOOO

>20000000000000000b000000oooouboboboobobon
goobdoooooooooobooooooobobobbobbobob esbn 6.7
goog

e UDLODDODODOODOOOOODOO (udl-if)

e 000D DDODOOODODOODODOOOOO (bdl-f)

e HELLO OO OIOODDODODODO (interval)

e JDDDDDODOODOOOOIPODOODOOOOOO (leasetime)

e JODODDOD IPOOOO

gogbobobbooogooobobboobbobbbuoooobbbbbg esd
googbbboooobboboodgo

o [P Address
OO0 UDL IP Address

e Status
IP Address OO0 OO0 OO0
0. OPENED odoooooo
1. ASSIGNED OO OOO0O
2. STATIC O0oooooo IpoooOon

o DL Address
OO0 UDLIP Address OO0 OO0 O0OQOQOOoooooog

o LeaseTime Left
O0000oUoouoouoooooooo
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Uee6:00boodobobooboon

# DTICP Server ConfigFile SAMPLE

# Interface Configration
udl_if=ed0O
bdl_if=de0

# DTICP Configration
interval=10
addr_db=dtcp_addr.pool
leasetime=1800

e7000000b IpO00oooboboooonbon

# DTCP AddressPool ConfigFile Sample

# IP Address List for Client Assigning
ipaddr=172.16.1.2
ipaddr=172.16.1.3
ipaddr=172.16.1.4
ipaddr=172.16.1.5
- J

gbobobobobobOooREQUESTOOOOOOOOOOOOOO0OO0OOO0
gobod

6.3.2 UUOLUOOOOOOOOO

>200b0b0bo0bbbbduuoouuuuuoooooooobbbbobbob
goboobobbobboobbbobuodoboobuoobodoobbobespgbbd

e UDLODDODODOODOOOOODOO (udl-if)
e J0IDD0ODOOOOOUDODODOOOODO (bdlif)

e HELLOOUDODOOUDOOOOUOOOODO IPOO OO (pseudo-ifaddr)

HELLOOOOODOOUOOOOUOOOOUOODOOOOO (pseudo-netmask)

0000000 IPO0O0O0OODOOOOOOOOO (ref-border)

000000000000 0000D0000000 (tatimeout)
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Oe68 00000gnobooooonon

# DICP Client ConfigFile SAMPLE

# Interface Configuration
udl_if=ed0

bdl_if=ed1
pseudo-ifaddr=0.0.0.0
pseudo-netmask=255.255.255.255

# DTCP Configuration
ref_border=10
ta_timeout=30
udl_timeout=30
seq_threshold=100

o _/

e HELLOOODDODODODOOD UDLOOODOOOOOODODODO (udl-timeout)

e JIIDDDDUDOODOODOOD HELLOOOODOODODODO (seq-threshold)
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0 70

HEN

gbbboooeugobbbbooouobooooobobooooboboan

7.1 Ugodg

gboobobobboboo rigbobooobooboboboooboboboooo
obooobooboboobbooboooboobbooboobboooboso
O OFreeBSD 2.2.1-RELEASE 0000000000 OOODODO Ogated Revision3.5
Beta3UDOUODUOOODOOOOOODOOOOLOOODOOOOODOOO 71,0720000

72 QUOooooboooog

gbbouogobuooobbuoobbuobboooboboboobboodoboo
0000000000000 0000000000D000O0O00RIP[14 000000
goobooooobba200000

U 71: 0000000000 000000

goog ug

aquarius 000000 000 (Feeder)
ulysses 000000 000 (1) (Receiverl)
valkyrie 000000 000 (2) (Receiver2)

zodiac |000000O00OO0O0O0OOOOOO (Router)
icarus O00000000000000 (1) (Hostl)
odysseus | 00000000000 DOOO0O (2) (Host2)

orpheus DNS OO0 (NameServer)
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U 720000000000 000000000

0000000000 0o
172.16.0.0/16 oooooO
10.0.0.0/16 0ooooo (1)
192.168.0.0/24 Do0oooo (2)
192.168.1.0/24 000 (1)000000000
192.168.2.0/24 000 (2)000000000

e UUODOODLDODOOODLOOLOOLOOODLDODLDbDOOODLDLDOOOOODD
gbobooooobbobooobobobbooobobbuoooonoo

e LUUUOODDLODOUOOUODLDODLDOOODLDLDOOUODLDDLDbDDbDUOOOODLD

7.2.1 O0O0O0OO
g7igboobbobboboboobboobobuooboon

e 0D amarius DO OO OUDL O BDL O00OOO metric 1
e 100 ulyssestvalkyrie 0 0O OO OBDL O metric 10UDL O metric 2

e 10O OOOOODODO zodiace HOOODOOOO BDL OO metric 1

000 aquariuvs 0 00 0000O0OOOODODODOOOOOOOOOODODOOOOO
00000 metric 10000000 ulyssesOvalkyrie D OO0O0O0O0OO0O0OOOO
00d0oooooobobooooboboodobdooooooooooOooooooa
metric 000000000000 0O0000 metric20000000000000
00000000000000000000D000D00 zdiacOO20000000
00000 metric1 OOOO

7.2.2 JUUOUOOOOO0OObObOOUOOo

00o0oooboooobbooobooooooboooobooobboboo
0000000000000 aquarius, 00O ulysses(172.16.1.2) 000000000
073, 0740000
0000000000000 aquarius D OO 0O0OO0O0O0ODOOO0OODOOOOOO
0000000000000 0O0000OO 172.16/l6 00000000000 00O0O
O aquariuvs 000000 0O0OOODODOODODOOOODODOOOODOOOODOOODD
gobobobooobbboooonod
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073 0000000000000 aquarius OO0

Ve
Routing tables
Internet:
Destination Gateway Flags Refs Use Netif Expire
10/16 link#1 uc 0 0
10.0.0.2 52:54:4¢:4:30:4a  UHLW 1 2 de0 1182
10.0.0.254 0:47:43:11:80:1 UHLW 0 158 de0 251
127 127.0.0.1 URc 0 0 100
127.0.0.1 127.0.0.1 UH 0 0 100
172.16 link#2 uc 0 0
172.16.1.2 0:0:e¢8:d5:86:61 UHLW 1 0 ed0 1132
172.16.1.3 0:80:ad:16:86:38  UHLW 1 0 ed0 1087
172.16.255.255 ff:ff:ff:ff:£f:ff UHLWD 0 3 ed0
192.168 10.0.0.2 UGc 1 12 de0
192.168.1 172.16.1.2 UGc 0 10 ed0
192.168.2 172.16.1.3 UGc 0 5 ed0
224.0.0.9 127.0.0.1 UH 1 1 1o0
-
074 0000000000000 ulyssesO0OQd
Ve
Routing tables
Internet:
Destination Gateway Flags Refs Use Netif Expire
10 192.168.0.254 UGc 620 626 vx0
127 127.0.0.1 URc 0 0 100
127.0.0.1 127.0.0.1 UH 0 0 1o0
172.16 link#2 ucC 0 0
192.168 link#1 uc 0 0
192.168.0.2 52:54:4c:4:30:64  UHLW 1 1 vx0 1023
192.168.0.254 52:54:4¢:2:22:67  UHLW 2 2 vx0 1032
192.168.1 1link#3 uc 0 0
192.168.1.2 0:40:4:80:34:3f  UHLW 1 16 edl 1038
192.168.2 192.168.0.2 UGc 0 0 vx0
\\?24.0.0.9 127.0.0.1 UH 1 5 100
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O 750000000000 aquarius 00O icarus OO traceroute

aquarius % traceroute icarus

traceroute to icaurs.kirc.wide.ad.jp(192.168.1.2): 1-30 hops, 38 byte packets
1 172.16.1.2 (172.16.1.2) 1.510 ms 1.068 ms 1.022 ms
2 icarus (192.168.1.2) 1.929 ms 1.875 ms 1.776 ms

O 760000000000 icarus OO aquarius O O traceroute

icarus ¥ traceroute aquarius

traceroute to aquarius.kirc.wide.ad.jp(10.0.0.1): 1-30 hops, 38 byte packets
1 wulysses (192.168.1.1) 1.935 ms 1.393 ms 1.857 ms
2 zodiac (192.168.0.254) 2.112 ms 1.920 ms 1.901 ms

3 aquarius (10.0.0.1) 2.330 ms 2.209 ms 2.097 ms

gbobobooogobobooobobboobobbouoooonoo
Jo0ooboboooooooobboobooobooooobbooooooooobooo
0000odooooododn aquarius O 0O icarus OO OO traceroute O 0O 0O 0O O
gogdbovs50000bobogdbogoboobbobbooobobooboooooo
0000000000 0000 icarus OO aquarius O O OO traceroute 00O 0O 0O O
gobo 7e0ogn

723 UUUOUObOOOOOOLbObOUOOa

gb 72200 0000000000000000000000DO0O0O0DOOO
gobbbobooooooobbbboboboooobobbbboboooooobobbo
gbod HUBOOOOODLOOOOOOOLOOOOOO0bLbLOoOoobLboboboonoD

oooad

O0000000000000 aquarius 000000 OOOOOOOOOODODOO
O00o00o000o0ooO0o0ooooO0o0OO 0/l6000000000O0O0OOOO
ulysses 00 0000000000000 DOOOODOOO UDLI/FOOOOOOOO
0000000000000 ooooooooon
O000O00O0D0ODbOoOoO0OoOoao

000000000 0obOo0o0oooooooooobooooooa

000000000000 ooooObOooboooooooobooooooboooooon
0000000000000 bOooooooooooboooooooooon
aquarius O O icarus 0 O 0O O traceroute DO OO0 OO0 7.90 Qicarus O O aquarius
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O77:.0000000000000 aquarius OO0

~
Routing tables
Internet:
Destination Gateway Flags Refs Use Netif Expire
10/16 link#1 ucC 0 0
10.0.0.2 52:564:4c:4:30:4a  UHLW 8 718 de0 913
10.0.0.254 0:47:43:11:80:1 UHLW 0 27 de0 1030
127 127.0.0.1 URc 0 0 100
127.0.0.1 127.0.0.1 UH 0 0 1o0
172.16 link#2 ucC 0 0
172.16.1.2 0:0:e8:d5:86:61 UHLW 0 13
172.16.1.3 0:80:ad:16:86:38  UHLW 0 6
172.16.255.255 ff:ff:ff.ff:ff:£f UHLWD 0 3 ed0
192.168 10.0.0.2 UGc 2 12 de0
192.168.1 10.0.0.2 UGc 1 4 de0
192.168.2 10.0.0.2 UGc 1 0 de0
224.0.0.9 127.0.0.1 UH 1 1 100
- _/
O78: 0000000000000 ulyssesdO0O0
~
Routing tables
Internet:
Destination Gateway Flags Refs Use Netif Expire
10 192.168.0.254 UGc 706 714 vx0
127 127.0.0.1 URc 0 0 100
127.0.0.1 127.0.0.1 UH 0 0 100
192.168 link#1 ucC 0 0
192.168.0.2 52:54:4¢:4:30:64  UHLW 1 1 vx0 416
192.168.0.254 52:54:4¢:2:22:67  UHLW 3 11 vx0 425
192.168.1 link#3 ucC 0 0
192.168.1.2 0:40:4:80:34:3f  UHLW 0 653 edl 503
192.168.2 192.168.0.2 UGc 0 0 vx0
224.0.0.9 127.0.0.1 UH 1 5 1o0
- _/




0790000000000 aquarius 00O icarus OO traceroute

aquarius % traceroute icarus

traceroute to icaurs.kirc.wide.ad.jp(192.168.1.2): 1-30 hops, 38 byte packets
1 zodiac (10.0.0.2) 1.004 ms 0.760 ms 0.699 ms
2 ulysses (192.168.0.1) 1.531 ms 1.284 ms 1.248 ms

3 icarus (192.168.1.2) 2.163 ms 2.091 ms 1.998 ms

0 710 00000O0O000O0O icarus OO aquarius O O traceroute

icarus ¥ traceroute aquarius
traceroute to aquarius.kirc.wide.ad.jp(10.0.0.1): 1-30 hops, 38 byte packets
1 ulysses (192.168.1.1) 1.532 ms 1.506 ms 1.376 ms

2 zodiac (192.168.0.254) 1.962 ms 1.938 ms 1.938 ms

3 aquarius (10.0.0.1) 2.525 ms 2.552 ms 2.417 ms

OO0O0O0O traceroute O DO QOQOO0O 7100000

73 UoUboooootuououodo

gbbboooobbbooobobboogoobbouoonod

7.3.1 JUUOUooooooooobgn

00000000000 aquarius OO 7110000000 ulysses, valkyrie O O
1200000000000000

0 7.11: 000 aquarius 00O 0O

HELLO OO OO (interval) 100
00000000000 (LeaseTime) | 1800 O
IPOO0OOOOO0 ud
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O 7.12: OO0 ulysses, valkyrie O O O

00000000000 (refborder) gooog ogooo
0000000000000 (tatimeout) 300
000000000000 (udltimeout) 300
HELLOOOOOODOOOODO (seq_threshold) 10

0 713:0000000000000000000
iEGEEREERGEE
100 8
200 5
300 | 1000
400 |1000
500 2

7.3.2 JUUUOOOoUoOooooon

gbbouodgobuoooogbboubbuoooooooooobougoobao
gboboboogbgbboooobbuooooboooan
OO0 71000000000000000 aquarius JO0OO0O0OO0OOD0OOO0OOOOO0
OO000000bO0uyssesDOO0O0O0OO0OO0OO0ODOOODOOOOOODOOOOODO
gobobobbooooooobobboododoboboboooobobbobbo11bn
gogobogono 713gdgod

gogoobobooboboboobbboooobbobobboobobwwboood
gbobodboboodbbobooooodo HELLo ooooooobooooooooo
oboooobogbobboobooboobobbobbo HELLooooog 100
oboooobogoboobboobbbHELLO DO0DOOO0ODOOOoo0ooDoOon
gbbouogobbobboooobbbooobbn

7.3.3 UUuoooooouoboboboobooood

gbogobooboobobooboobbuoobioobd aquarius 000400
OO000O0ooopooooooobboboobobDuyssesODO0DOOoooooooooO
gboobobobobboooobobobobbiboooooooboobbbb10o0bbon
oboobo0 7140000

goooououobobooobbbbbbbdodb 200030 bbb0000booogo
000000000 UDLI/FO HELLO D0O0O0O0OO0OOOODOOOOOOOOOO
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U 74 dgobbooooodoooogooooboooon

o000 |00 (O)
100 26
200 25
300 22
400 29
500 21

U7l ggooooboogooooogogooo
o000 |00 (O)

100
200
300
400
500

Wl W|[oo| O+

HELLOOOOOOOOOOOobOOooobbooobbooboboobooboboooo
HELLO OOOOOOObOOOobOOsobuooboobuooboobuooooooboooon
HELLODOOODOO 1ob00bobobobobbuooboobooon sonogoon
oooooobobobobobobboboboobobobobUodgHELLOOOOO
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