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Prosjektet “Leveranse av Video over ATM-nett” (LAVA) vil bruke Supernettet basert ATM-
teknologi for leveranse av video. Denne rapporten gir en beskrivelse av ATM, tjenester og
protokoller som vil være avgjørende i en slik applikasjon. Deretter blir en kommunikasjonsar-
kitektur foreslått som basis for videre arbeid i LAVA.





5

Innholdsfortegnelse

����� ������	�
��������� �
� ��� ����
�����	����������
������! �

"$# % &�'�(�)+*�, -
"$# %$# %/.10�2�0�3�4�56287:9;4�7:3�3<0�=>4@?A5CB$5C9;4�5CB$51D�280E&�'�(�)+*�, -
"$# %$# "/FG?H5CB$5C9;4�5C3�=I0�J:7:4�5C4 K

"$# " L�F�MON�2�P�4AP�3�P�J:J:5C2 K
"$# "$# %/L�F�MQJ:0�R�5C4 S
"$# "$# "/L�F�MQL�T�0�NU4�7:PGBWVX0�Y�5C2 S
"$# "$# Z/FG?H5CB$5C9;4�513�J[0�9;9;7:D�7:9;5C287:B$R\0�=\T�51]UJ:7[3�51L�L�V %�^

"$# Z _�P�2�51)`Y�9a4A5Cbc9!L�F�M %�^
d ��� e���X
��<f�
��X����	����� ���

Z$# % g�MhP�4�7:PGBWi�jUk�lnm %�%
Z$# " Mhj�k�l %�%
Z$# Z op# "�q�% %�"
Z$# r L�B$T�2�513�PGTX7:B$R�9aD�P�2�bc0�4A5C2 %�"

s���� t�����f�������	�	$u���������
���u�v�������\w��\�����
�� � �
r$# % F�280�T�7:9�?APGB$5CJ:J:51NU28P�4AP�3�P�J:J:5C2 %�Z

r$# %$# %/x!4�56J[9;5 %�Z
r$# %$# "/FG?H5CB$5C9;4�5C3�=I0�J:7:4�5C4 %�Z
r$# %$# Z/yzNUNU9;]�b{b{5C287:B$R %�Z

r$# " L�J:4A5C28B$0�4A7[=�51NU28PG4�PG3�P�J:J:5C2�P�R<4�?H5CB$5C9a4A5C2 %�r
r$# "$# %/)`F�'�(�( %�r
r$# "$# "/|!)`}~j %�r
r$# "$# Z/�!NU28569a9!FX2�0�B$9aD�5C2�j�2�P�4AP���P�J %��

r$# Z y�NUN�9;]Ubcb{5C2�7:B�R %��
� ��� �������f�
���f�����u���������X
��<f���
���
���f�
 � �

�$# % F�280�B$9;NUP�2�4�NU28PG4�PG3�P�J:JGD�P�2�=I7:T�5CPGT�0�4�0 %�q
�$# " .~P�B$4�2�P�J:J:NU28PG4�PG3�P�J:JGD�P�2�=I7:T�5CPG4�?H5CB�9;4�56B %�K

� ��� ��������	���������� ���



6

Kapittel



7

����� �������6�����������

(�B$B$D���2�7:B�R�0�=�5C4cL�F�M ��0�9;5C284cB$5C4�4c=I7:J�R�7�5C4c9a4AP�2�4�NUPG4�5CB$9;7:0�J�D�PG2�B�Y�5 B$5C4A4���0�9a5C2�4�5¡bc]UJ:4�7:b{5CT�7:0
J:��9;B$7:B$R�5C26#¢LnN�NUJ:7:3�0�9�?HP�B$5C2�£z9;P�b¤g�=I7:T�5CP¥NU¦§D�P�2�5C9aNU��289;5CJ:m�£�9a5C4A4�5C2¨7[3�3�5©��0�285©9;4�PG285©3�2�0�=ª4A7:JW��J:0�B$4
0�B$B$5C4�PG=I5C2�D���2�7[B$R�9a3�0�NU0�9a7:4�564�£�b{5CB§P�R�9a¦hJ[0�R�287:B$R«P�R«R�2�0�D�7:9;3©��5C¬$0�B$T�J:7[B$R#X)`J:7:3�5®0�NUNUJ:7[3�0�9�?HP�B$5C2�¬$0�2
b{P�4A7:=I5C2�4�]U4�=�7:3�J:7:B$R�5CB¯0�=�7:B�4A5C28B$0�9�?APGB$0�J[5¡9a4A0�B�T�0�2�T�5C2°D�PG2°¬$��Y�¬$0�9a4A7[R�¬$5C4�9;B$5C4�4cP�R�9;4�0�B$T�0�2�T�5C2°D�P�2
3�P�b{NU287:b{5C287:B$R±0�={R�280�D�7:3�3�£�9a4A7[J:J:'���7:J[T�5C2�P�R±=�7:T�5CP#
*n5CB$B�5®280�NUNUP�2�4�5CB¡4�0�2�9;7[3�4�5hNU¦�¦�9;NU5C9a7:D�7:9;5C285h5CB¡3�P�b{bc]UB$7:3�0�9�?APGB$9aNU2�P�4�PG3�PGJ[JE��0�9;5C284�NU¦�L�FXM²D�P�2
PG=I5C2�D���287:B$R³0�=´=�7:T�5CP�T�0�4A0$#µ_���2�9a4W=�7:JzTX564W��J:7zR�7:4A4W5CB¥P�=�5C289;7:3�4WPG=I5C2cL�FXM¶4�5C3�B�PGJ:P�R�7:5CB·#!*n5C285C4A4�5C2
D���J:R�5C2¸5CB¹3�PG284º��5C9;3�2�7[=�5CJ:9;5»0�=/B$P�5CB¼0�3�4A]�5CJ:J:5½3�PGTX7:B$R�9aD�P�2�bc0�4A5C2¸D�P�2¸=�7[T�5CPX#h)+¦¾D���J:R�5C2¸5CB
��5C9;3�287:=�5CJ:9a5ª0�=O4A280�T�7:9�?APGB$5CJ:J[5ªPGR¿B$Y�5ªNU28PG4�P�3�P�J:J:5C2ÀD�P�2©P�=I5628D���2�7:B�R¿0�=¿bc]UJ:4�7:b{5CT�7:0�T�0�4�0�£±D���2À=�7
NU2�5C9a5CB$4A5C285C2À5CBÁ0�283�7:4�5C3�4�]U2§PGRONU2�P�4�PG3�PGJ[J:5C2ÀD�P�2À5CBÁg�=I7:T�5CPÂNU¦�D�PG285C9;NU��2�9a5CJ:m�'�4�?H5CB$5C9;4�5Ã9;P�b 3�0�B
7:b{NUJ:5Cbc5CB$4A5C285C917�V�Ln}1LºNU2�P�9�?A5C3�4�5C47�T�0�R#

Ä ��� ÅÂÆ���Ç�Èh���6É�ÉËÊ�Æ���ÇÍÌºÎ®Ï

L�F�M 5C2°��J:7:4�4�0�B$5C2�3C?H5CB�4�9;P�bÐB$5C9a4A5³R�5CB$5C280�9�?APGB¸0�=ÑR�J:P���0�J±3�P�b{bc]UB$7:3�0�9�?APGB·#Ey�NUN�2�7:B$B�56J[7:R�=�0�2
L�F�MÒb{5CB$4Ó9aPGb»9;=I7:4A9�?H5C4�5C3�B$P�J:P�R�7:5CBÔD�P�2E&X2�P�0�T���0�B$TÍ(�)`*n,QÕ�&�'�(�)`*n,WÖ�£Xb{5CBhL�F�MÒ¬�0�2E��J:7:4A4Ó]�4A=I7:T�5C4
PGR�9;¦>4A7:J���2�]�3±7UJ:P�3�0�J:B$5C4�4�PGR±0�J:J:5z4�Y�NU5C2�R�J:P���0�J:5zB$5C4�48#
.~P�b{bc]UB$7:3�0�9�?APGBÃ��0�9;5C284�NU¦§D�0�9;4���5CJ:J:5C9;4���2�2856J[9;5©7:9;4�5CT�5CB$D�P�2¨=I0�2�7[0���5CJ>T�0�4�0�J:5CB$R�T�5©¬�0�4A4�9;4�PG2®=�5C3�9;4
7:B$B$5CB 3�PGbcb{]UB$7:3�0�9�?APGB�9;7:B$T�]�9;4�2�7:5CB·#×L�F�M ��2�]U3�5C2 9;bc¦ ��5CJ:J:5C2 D�P�2 ¦ P�NUNUB$¦ ¬$��Y
PG=I5C2�D���287:B$R�9;¬$0�9a4A7:R�¬$5C4Ø# _�P�2 5CD�D�5C3�4A7:= 3�P�b{b{]�B$7:3�0�9�?HP�B ¬$0�2 L�F�M D�?H5C28B$5C4 bcY�5 0�=
NU2�P�4�PG3�PGJ[J:PGNUNUR�0�=I56B�5§7�B$5C4�4AB$P�T�5CB$5�#~_�5C7:J:T�5C4A5C3�9�?APGBÑPGRÃ3�PG282�7:R�5C2�7:B�Rª5C2ÔD�J:Y�4A4�5C4{4A7:J�5CB�T�5C'�B$P�T�5CB$5§7
B$5C4�4A5C4Ø#Ck�4�D�P�2�5CB$3�J:5C4�B$5C4A4�J:0�R±R�7[2�5CB�¬$]U284A7:R±P�R�5CD�D�5C3�4�7:={9;=I7:4A9�?H7:B�R�0�={L�F�MÙ��5CJ:J:5C2C#
&�'�(�)+*�,Ú5C2z4@?A5CB$5C9;4�5CBÍ9;P�bÛ��2�]�3�5C2z=I7:JÓ��J:7Ó4�7:J:��]UT�417Ó5641PGD�D�5CB$4�J:7:RÔB$5C4�4~Õ�L�FXM¼=�7:JÓ=IÜÝ2�5{4A280�B$9;NU0�285CB$4�Ö�£
b{5CB$9h7<5C4�J:P�3�0�J[B$5C4A4�=I7:J<L�F�MÞ4�5C3�B$P�J:P�R�7:5CBª=�ÜÝ285ß9;Y�B$J:7:R�#µ*�7:9;9;5«��5CR�285CNU5CB$5ß5C2pP�D�4A5«D�P�2�=I7:2�285CB$T�5
D�P�2�T�7E4�56J[567[B$T�]U9a4A287:5CB§��2�]U3�5C2�]U4�4A28Y�3�3�5C4�&�'�(�)+*�,Ûbc5CB$9{T�0�4A0�B�564�4�'�b{7:J ?A��5C4�P�D�4�5®��2�]U3�5C2���5CB$5C=IB$5CJ:9;5CB
L�F�M§#!(�285C9;4�5CBº0�=´2�0�NUNUP�2�4�5CB$£Ý]UB$4�0�4A4�T�5C2�=�7<P�b{¬$0�B$T�J:5C2�4�?H5CB�569a4A5CB�56£Ý=I7:Jz=I7<��2�]�3�5ß��5CB$5C=IB$5CJ:9;5CB
L�F�M§#

2.1 B-ISDN
L�J:J:5Í4@?A5CB$5C9;4�5CB$5Í4A7:J:��]UT�4WD�2�0«&�'�(�)`*n,/5C2�9;NU5C9;7:D�7:9;5C284>7z(;# "�%�%¥à�%�á�£EP�R =I7:Jzb{5CT�D���285°9a4AP�285°5CB$TX2�7:B$R�5C2
9;0�bcb{5CB$J:7:3�B$5C4�bc5CTßT�0�R�5CB�9<(�)+*�,ÁB$5C4A4�£P�R�9a¦{3�0�J:4¢,W0�2�28P�âW��0�B$T«(�)`*n,ÁÕ�,W'�(�)+*�,WÖØ#�,W'�(�)`*n,Á4�7:J:��Y�2
PG=I5C2�D���287:B$R�9;¬$0�9a4A7:R�¬$5C4�5C2>D�280¨q�r®3���7:4Øã+9�PGRßPGNUN§4�7:J~%�S�"�^®3���7:48ã`9�b{5CB$9�&�2�P�0�T���0�B$T¡(�)`*n,ÙÕ�&�'�(�)`*n,WÖ
¬$0�2\P�=�5C28D���2�7:B$R�9;3�0�NU0�9;7[4A5C4äbc0�B$R�5�R�0�B�R�5C2\¬$��Y�5C2�5�56B�BßTX564�4�5�#$(ETX0�R°5C2\T�5C4ä9;NU5C9a7:D�7:9a5C2�4ä¬$0�9a4A7[R�¬$5C4�5C2
D�P�2�%����$# ��">Mh��7:48ã`91P�R±q�"�"$# ^�K\MÔ��7:4Øã+9a£�b{5CBc4�5C3�B$PGJ:P�R�7:5CBc4�7:J:J:0�4�562¢5CB$T�0>¬$��Y�5C2�5z¬�0�9;4�7:R�¬�564�5C26#
}~5CT 9;J:7:3�5×¬$0�9;4�7:R�¬�5C4A5C2å=I7:JË&�'�(�)+*�, bc5CT L�FXM 4A5C3�B$P�J:PGR�7:5CB D���2�5×4�7:JÛ0�4/b{]UJ:4�7:b{5CT�7[0
3�P�b{bc]UB$7:3�0�9�?APGB���J:7:2n9;=IÜÝ2�4�5CD�D�5C3�4A7[=�4Ø#G.~P�b{��7:B$5C2�4�b{5CTß]U4�=�7:3�J:7:B$R�5CBÔ7:B$B�56B�D�7:��562n4�5C3�B$P�J:P�R�7!R6?A��2n&�'
(�)+*n,OT�5C4µB�¦�DØ# 5C3�9�#`b{]�J:7:Rp¦�4A7:J:��Yp4@?A5CB$5C9;4�5C2ET�7:28563�4�5W4�7:Jæ¬$]U9;4�0�B$T�5C2C#+*�7:9;4�2�7:��]U9�?APGBh0�=¨3�0���5CJæF�}¥5C2E5C4
5C3�9a5Cb{NU5CJUNU¦>56B�9;J:7:3±4�?H5CB$5C9a4A5�#

� ������� ��w��çw��Xf�
������f�����¨w��±f���
���
���f�
���
\u���w\è!é���ê�ëWì
&�'�(�)+*�, 3�0�B¹¬$0¾5C4º��2�5CT�5C2�5»4�7:J:��]UTí0�=/4�?H5CB�569a4A5C2Â56B�B¹¬$=�0¾9;P�b D�7:B�B$5C9O7³3�P�B$=�5CB�9�?HP�B$5CJ:J:5
3�P�b{bc]UB$7:3�0�9�?APGB$9aB$5C4�4�Õ�9;5hD�7:R�]U2�%�Ö;#XV�7:3�5C=�5CJE5C2�TX56B¡=I7:3�4�7:R�9;4�5®3�0�280�3�4A5C287:9;4�7:3�3�5CB§5CB¡B$Y©b{¦�4�5®D�PG2�¦
PGN�NUB$¦\¬$��Y±PG=I5C2�D���287:B$R�9a¬$0�9;4�7:R�¬$5C4A£Ib{]UJ:4�7:b{5CT�7:0>3�P�b{b{]�B$7:3�0�9�?HP�BcP�R±3�=I0�J:7:4�5C4A9a3�P�B$4�2�P�J:Jî#



8

Kapittel 2.0  Overblikk over ATM
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Kapittel 2.0  Overblikk over ATM
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3.1 “Motion JPEG”
*n5C4�4A5«5C2¨7:3�3�5«B$0�=IBªNU¦À5CBÃ9;4�0�B$T�0�2�T�£�b{5CBªb{5C2¨5CBª9;0�bcJ:5C��5C4�56R�B$5CJ:9a5«NU¦À9;Y�9;4�5Cb{5C2¨9;P�b²3�PGT�5C2
��7:J:T�5CT�5CJ:5CBÃ0�=¥5CBªT�7:R�7:4�0�J\=�7:T�5CP´9;P�b²5CBª9a5C3�=I5CB$9h0�=ºi�jUkXlÛ3�P�b{NU287:b{5C284A5«9a4A7:J:J[��7:J:T�5C2C#Ói�jUk�l à�q�á
Õ�i�P�7:B$4¸j�¬$P�4AP�R�280�NU¬$7:�Ûk��+NU5C2�4�9ÙlÝ28PG]�NUÖÂ562Ú5CB÷3�PGbcNU2�7:bc56287:B$R�9;9a4A0�B$TX0�2�TÐ9;P�b 5C2Ú5CR�B$5C4¸D�P�2
g�D�P�4AP�R�2�0�D�7:9a3�5Cm>��7:J:T�5C2C#CV�Y�T®PGR±b{]�J:4A7[NUJ:5C3�9a7:B$R±J:��9a5C91D�PG289;3C?H5CJ:J:7:R±7U]�J:7:3�5zg�MhP�4A7[PGB�i�jUk�lnm\9;Y�9;4�5Cb{5C26#
,W|!91}1PG*�PGP�9;Y�9;4�5Cb¾à "�q�á�D�0�J[J:5C2�7:B�Bc]UB$TX562¢T�5CB$B�5z��5C4A5CR�B$5CJ:9a56B!#

3.2 MPEG
MhP�=I7:B$R¸jU7:��4A]�2�5¥k��+NU5C2�4�9§lÝ28PG]UNÁÕ�MÔjUk�lnÖ©à�-�áh5C2«5CB¿7:B$4�5C2�B�0�9�?HP�B$0�J�9;4�0�B$T�0�2�TðD�P�2«3�P�b{NU287:b{5C2�4
T�7:R�7:4A0�J§=I7:T�5CPËPGRõJ:Y�T�£ß9;0�b{4´9;Y�B$3�2�P�B$7:9a56287:B$Rõ0�=õD�J:5C2�5ðb{5CT�7:0�9a4A28��b{b{5C2C#p_���2�9a4A5ð=I5C2�9�?APGB/0�=



12

Kapittel 4.0  Protokoll for overføring av video

9;4�0�B$T�0�28T�5CB�Õ�MÔjUk�ln'�%�Ö{9a3�]UJ[J:5§T�5C3�3�5§��5C¬$P�=ÃD�280 D�J:5C285§0�NUNUJ:7:3�0�9�?HP�B$9aPGbc2�¦�T�5C28£<b{5CB�=�0�2Ô9;NU5C9a7:5CJ:4
4A7[J:NU0�9;9a564�J:0�R�2�7[B$R±NU¦\0�]UT�7:P�=�7[9;]U5CJ:J:5zbc5CT�7:5C26#
Mhj�k�lÝ'�%Á=�7:T�5CPÙb{5CTö"�r�£�"��ð56J[J:5C2ªZ�^Á��7:J:T�5C2ªNU5C2Ã9;5C3�]UB$T/PGNUNUB�¦�2ª}~o�)Ú��7[J:T�5C3�=I0�J:7:4�564¡=I5CT
��¦�B$T���2�5CT�T�5ÚNU¦»%�£�"½MÔ��7:4Øã`9�#¨_�P�2Ññ¢* 3�=�0�J:7:4�5C4�9ÂJ:Y�Tó5C2ÑT�5C4¥B$��T�=I5CB$T�7:RÒb{5CTó^�£�"½MÔ��7:4Øã+9
��¦�B$T���2�5CT�T�5�#C*�5C4A4�5zR�7:2�5CB�4AP�4�0�JU��7:4�2�0�4�5zNU¦\%�£�r>Mh��7[48ã`91D�PG2¢5CBcbc]UJ:4�7:NUJ:5C3�9a5C4=I7:T�5CP�PGR±J:Y�T�9;5C3�=�5CB�9�#
_�P�2Ý¦±9;4���4A4�5�5C4�9;4���282�5�9;NU5C3�4A5C2Ý0�=h0�NUNUJ:7:3�0�9�?HP�B$5C2Ý5C2ÝMÔjUkXlÝ'�%±=�7:TX56285C]U4�=�7:3�J:5C4Ó7·MÔjUk�lÝ'�"hà K�áØ#G*n5CB$B$5
9;4�0�B$T�0�28T�5CB°��J[5±¬$P�=�5CT�9;0�3�5CJ:7:RÔJ:0�R�5C4~D�PG2z¬$5CJ:TX7:R�7:4�0�JµP�=�5C28D���2�7:B�RhP�RÔ3�2�7:B$R�3�0�9;4�7:B$RÔ0�=�3�=I0�J:7:4A5C4�9;=I7:T�5CP
b{5CT«��7:4�2�0�4�5C2�D�280cr{4�7:JµS{MÔ��7:4Øã`9�#�Mhj�k�lÝ'�"cP�R�9a¦{5CR�B$5C4¢D�PG2�0�B�T�2�5±0�NUNUJ:7:3�0�9�?APGB$5C2z9;P�b¾3�285C=�5C2�5CB$T�0
¬$��Y�5C285¨��7:4�2�0�4�5¨Õ�9aPGb/D�P�2�5C3�9a5Cb{NU5CJ1oW*�F�}~Ö;#�*n5CB§b{5C9;4�5¨9a7:R�B$7[D�7:3�0�B$4A5®D�PG289;3C?H5CJ:J:5CB§D�280hMÔjUk�lÝ'�%h5C2
5CB b{5C4�PGT�5ÔD�P�2�5CD�D�5C3�4�7:=¡3�P�T�7:B$R§0�=§7:B$4�5C2�J:0���5CT��¨=I7:T�5CP©P�RÀ9a4A��4A4�5ÔD�P�2��$# %°J:Y�T�3�0�B�0�J:5C2�Õ�9a]U282�P�]UB$T�Ö;#
Mhj�k�lÝ'�%\¬$0�2¢3�]�Bc9;4���4A4�5zD�P�2�">J:Y�T�3�0�B$0�J:5C2¢Õ�9a4A5C285CPGÖØ#
Mhj�k�lÝ'�%c=I0�2zP�NU4A7:bc0�J:7:9;5C284~D�P�2zJ:0�R�2�7:B�RÔ4A7[Jµñ¢*�'�|!y�M¹PGR�¬$0�2zT�5C2�D�PG2<J:7:4A5{T�7:285C3�4�5±9a4A��4�4A5{D�P�2z4@?A5CB$9;4�5C2
T�5C2ßT�0�4�0º9a5CB$T�5C9ÀPG=I5C2ß5C4¨T�0�4�0�B$5C4A4Ø#n*n5C4A4�5¥562«J:��9a4¨7cMhj�k�lÝ'�"ª=�5CTÁ¦ªT�5CD�7:B$5C285´4�PÑ4AY�NU5C2ßT�0�4�0
9;4�2���b{bc562C#òù	
�ü����ý	��
�þ�a�þc
d��ü��Ã5C2äT�5CD�7:B$5C284·D�PG2ä¦�4A280�B$9aNUPG284A5C285>b{]UJ:4�7:NUJ:5C3�9;5C4!=�7:T�5CPcPGR�J:Y�TÔPG=I5C21B�564�4�5C4
]U4�5CBª9;4�PG285ß3�2�0�=º4A7:J\NU¦�J:7:4�5CJ:7:R�¬$5C48#Ó*n5CBª0�B$TX2�5C£���
d�^�_
�ü���a�þc
d��ü���£n5C2pP�NU4A7:bc0�J:7:9;5C284�D�P�2pb{]�J:4A7:bc5CT�7:0
0�NUNUJ:7:3�0�9�?APGB$5C2¢9;P�bQ7:3�3�5z3�2�5C=�5C2¢5CR�56B�b{0�9a3�7:B$=I0�2�5<PGR±3�PGb{N�0���7:J:7:4�5C4bc5CT¨MÔjUk�lÝ'�%$#

3.3 H.261
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4.1 Tradisjonelle protokoller
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Kapittel 4.0  Protokoll for overføring av video

4.2 Alternative protokoller og tjenester
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Kapittel 5.0  Arkitektur for video tjeneste
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Kapittel 6.0  Konklusjon
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