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connect(fd, ...)

gethostbyname(...) atm_gethostbyname(...)

atm_connect(fd, ...)

close(fd)

read(fd, ...) / write(fd, ...)

send(fd, ...) / recv(fd, ...) /

atm_close(fd)

atm_recv(fd, ...) / atm_send(fd, ...)

fd = socket(...) fd = atm_open(...)

atm_bind(fd, ...)bind(fd, ...)
(optional)
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Socket buffer size (kilobytes)

1 KB

8 KB

256 KB

256 KB, max. ATM MTU

Data buffer size
1 KB (with default ATM MTU)
8 KB (with default ATM MTU)

256 KB (with default ATM MTU)
256 KB (with max. ATM MTU)
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Requested Socket buffer size (kilobytes)

ATM MTU
9188 bytes (default)

65535 bytes (maximum)
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Data buffer size (kilobytes)

60 KB

256 KB

256 KB, max. ATM MTU

Socket buffer size
60 KB (with default ATM MTU)

256 KB (with default ATM MTU)
256 KB (with max. ATM MTU)

"�!9?.'*  K*�$��! �JT* �K)   "� A& 6A �� @:WVX�K��V A& 6A �� ":/�K @��� 3 �   hE�PB<P � � �76 ; D8721 C � �����"�L+5'��   ,�  63 �

�).� � ���	�43 � �65 � � �

"(!$?.'*  K*�$��� �  )5!>#7� 3 � �"   63 '�&$� 3 ����� �" 3 ��#"Q  ��+5'��   /�  63 � �.� � �" D '5��' 3 � � ?.��!$�l;2&$�� @?   �����"�
+5'��   3 !��  63 ?  �   E��&$&9:j  63 '�&$� !$� +  �K�   �� �  "�.'*? � )U'*�%;�G � !$# � ! 3C 7n )  #7�  � ��'  �K��� �2 �  #7  � 3# !$� �����"�
�0 @��? A& ���"���"!9�.�q� "� "� A � �" �  7n �  7n )   @! A& ���%;lG  �� ���j� � ��� � � ��� K
!�+�:��  �����"�I+U'��   :�!  &>� 3 � �" +  63 �
� �  "�.'�? � )5'*�[' 3 !$��?o� �" LA � n ! A ' A � �76 6G�SN h "�!9?.'*  K*�$� � CE;(+5'*�m�*���mGk!9� � � �" �  �r��'�&9� � �76 6G�JN �
���"   �F��  ;(� � ! 3 �����"�T+U'��   GS!9� � � �" MA � n ! A ' A � �76 6+�JN ! 3 ��& 3 �T�  63 �  �]!$� � � ! 3C 7n )   E! A& ���%� � 3
3#� �RGS��!$� � �"   63 '�&9� 3 ;\!$����# � !  8  63 � �  "�.'�? � )5'*� 3A �� '5��&H�K�j�� p+  �K�   p� � ���]� � � 3! ���S� �" �#6�� 9;: �����"�
+5'��   ,GS!9� � � �2 �  �r��'�&9� � �76 6G�SN �

N ��&$!9Q  � �" #7�� @  63 )-�.����!$��?m  63 '�&9� 3 �.�=� �2 3D87[1 ' 3 ;�� �" [3 ��#@Q  �<+5'��   3 !��  �*�  63 �*��� � �B8  ��+5!9? ! A )5��#7�
�.��� �  "�.'*? � )U'*�,�.�T� �2 D '���' 3 � 1 ��������!9�"!9�.�l;��*� 3 �  )�GS! 3# !$��#7  � 3! !$�T� �  "�.'*? � )U'*�J! 3 ��+ 3!  "8  �q;D+  #%��' 3! 
� �" *D '���' 3 Q   @�  &���� � ' 3 � 3 � �2 61D2D �K�[� �" � �76 6+�JN 3 !��  ;�+5'*��!9���*�  63 �����( @�.'�����!9�Z�*�BGS���K�m� A '5&9�"!9)5&  
����� �" "61D2D ;�� 3 ! 3 �*�.�  �.� :�D ' 3 : 3 �  6AL3 �

�  ��& 3 � #7�.����'�#7��� 3 ��#"Q  �p+5'��   ��  63 � �.�]� � K 9;: �5���"� +5'��   6;(G � !$# � :�!  &$� 3 � �  "�.'*? � )U'*� 3 8   ":
3 ! A !$&$�� (�K�b� � � 3! ���D� �" �#6�� 9;: �����"�m+5'��   6� ���"   �0��  ;.G  �*�b�����\!$�W8  63 �"!9?.���  +  :��.���Y� �" � K 9;: �����"�
+5'��   3 !��  !$�T� �" #7�� @  63 )-�.����!$��?L�����"�=+U'��   k�  63 �%;-G � � 3!   63 '�&$� 3 ��  !$&$&$' 3 �K @���  � !$�$"�!9?.'�  K*�$� � � ���" 
?� @��) �   8  ��& 3<3 � A	 / 3 �BG,VX�K����� ��1Y3 �K @'�#7�"'�  63 !>�=��&$&U#%'* "8  63 ��"* @� A �r'* "� �2  H!$��8  63 �"!9?.���"!9�.� 3 ;�G  &  �� @�=� � ���
� �" )  ��Q 3 ��#%#%'� 2��� A '5&9�"!9)5&  63 ���\� �" 6=D2D �F�� [� �" �  �r��'�&9�k���5� A � n ! A ' A � �36 6G�SN ' 3 +  !$�*?L�  63 �  �
h !$� � �" 	�PB,P � � �76  �W8�!9 "�.� A	 �W�[���g� �" QD,�7= < � 61D VX+5� 3# � 3 : 3 �  6A=3 ; ��� 61D2D ! 3$ �� '5��&Z!$� 3 !��  �K�I� �" 
� �76 6G�SN A !>��' 3 K
!/+�:��  63 ; 3! U DS #7�"!9�.� � �$��� K�CE� �*�" 63! )   @!9����!$#��* "��) 3 ��  #%��' 3! �j� �" ' 3# ���  7n �K @�
B<PJB�D V P '[N ' 3 ;������I�*���,+�:=� �2 � A �.'����,��� B<PJB�D V P$'2N )5������!>�*?�' 3! �q;�� 3 ��+ 3!  @8  �I+�: @ '5#"Q  ��+5��# � � �
��)�� ^ K
! ` ���5� "��.' � '  � � � ��)�� ^ ����` h � 3 �  63 #7 @!9+  ��!>� DS #7�"!$�.� � � K*� ! CE� Nk3 !$�*?M� �" �A � n ! A ' A � �76 6G�JN ;
������!$�"!9�.����&(�* "��) 3 !$� � �  "�.'�? � )5'*�2��#%#%'� m+  �0��  � � 9;: ����� ! � 9;: ��"�'* "� �"  b!>�W8  63 �"!$?.���"!9�.� &9��#%���  63 � �" 
�* "��) 3 ���b)�  #%! 3# &9:T���0�   o� ��� K
!T���5� ! � 4 K 4 +�:��  63 ���  �*� �*���mQ��*�BG � �" & 7n ��#7��#%��' 3! ���g� �" 63! �� "��) 3 ;
������!9�Y! 3 &$!9Q  &$: � � ���Y� �" 63! �* "��) 3 ��  #%��' 3! ��+�: � �" �B8   �2 ��� !$���K "���5'�#  � �5'  �K� � �2 ' 3! ���  7n �K @�

� �



0

20

40

60

80

100

120

140

0 16 32 48 64 80 96 112 128 144 160 176 192 208 224 240 256

T
hr

ou
gh

pu
t (

M
bp

s)

Socket buffer size (kilobytes)

1 KB

8 KB

16240 bytes (max.ATM MTU)

256 KB

Data buffer size
1 KB (with default ATM MTU)
8 KB (with default ATM MTU)

256 KB (with default ATM MTU)
16240 bytes (with maximum ATM MTU)

"(!$?.'*  K*�$��� � TP �K)   "� A& 6A �� ":�VX�K��V A& 6A �� ":I�K E��� 3 �   hE�PB<P � � �76 ; D '��UC � 3 ��#"Q  �2+5'��   ,�  63 �

0

20

40

60

80

100

120

140

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64

T
hr

ou
gh

pu
t (

M
bp

s)

Data buffer size (kilobytes)

Drop after 16240 bytes

Drop after 32747 bytes

256 KB with default ATM MTU

Default, 8 KB with default ATM MTU

Default, 256 KB with max. ATM MTU

Socket buffer size
Default (with default ATM MTU)

8 KB (with default ATM MTU)
256 KB (with default ATM MTU)

Default (with max. ATM MTU)
256 KB (with max. ATM MTU)
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(a) Ethernet

Netperf on SGI’s (socket buffer size=8 KB)
TTCP on SGI’s (socket buffer size=8 KB)

Netperf on Sun’s (socket buffer size=64 KB)
TTCP on Sun’s (socket buffer size=256 KB)
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(b) TCP/ATM

Netperf on SGI’s (max. socket buffer size and ATM MTU)
TTCP on SGI’s (max. socket buffer size and ATM MTU)

Netperf on Sun’s (max. socket buffer size and ATM MTU)
TTCP on Sun’s (max. socket buffer size and ATM MTU)
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(c) native ATM

Maximum ATM MTU (65535 bytes)

Netperf on SGI’s
TTCP on SGI’s

Netperf on Sun’s
TTCP on Sun’s
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Data buffer size = 24 KB
Average of 20 runs
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Data buffer size = 16308 bytes
Average of 20 runs
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File size (log scale)

(a) The SGI platform

Memory transfer

(data buffer=8 KB, socket buffer=8760 bytes)

Data/socket buffer sizes
8 KB/60 KB (default)

8 KB/8760 bytes (optimal)
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(b) The Sun platform

Memory transfer
(data buffer=4 KB, socket buffer=64 KB)

Data/socket buffer sizes
8 KB/default (default)
4 KB/64 KB (optimal)
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File size (log scale)

(a) The SGI platform

Memory transfer upper bound=121.4 Mbps
(data buffer=60 KB, socket buffer=256 KB)

Data/socket buffer sizes
8 KB/60 KB (default)

8 KB/60 KB (maximum ATM MTU)
60 KB/256 KB (optimal)
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File size (log scale)

(b) The Sun platform

Memory transfer
(data buffer=16240 bytes, socket buffer=default)

Data/socket buffer sizes
8 KB/default (default)

8 KB/default (maximum ATM MTU)
16240 bytes/256 KB (optimal)
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(a) The SGI platform

Data buffer size
8 KB (default)

24 KB (optimal)
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(b) The Sun platform

Data buffer size
8 KB (default)

16308 bytes (optimal)
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(b) The Sun platform

Data buffer size
8 KB (default)
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File size (log scale)

(a) server to client (get)

Data buffer size (server/client)

Peak (memory transfer)

File read access
Default (4 KB/32 KB)
Optimal (8 KB/8 KB)
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(b) client to server (put)

Data buffer size (server/client)

Peak (memory transfer)

File read access
Default (4 KB/4 KB)
Optimal (8 KB/8 KB)
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Peak (memory transfer)

File read access
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(b) client to server (put)

Data buffer size (server/client)

Peak (memory transfer)

File read access
Default (1 KB/1 KB)
Optimal (4 KB/4 KB)
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(a) server to client (get)

Data buffer size (server/client)
File read access

Default (4 KB/32 KB)
Optimal (60 KB/60 KB)

Max. ATM MTU (4 KB/32 KB)
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(b) client to server (put)

Data buffer size (server/client)
File read access

Default (4 KB/4 KB)
Optimal (60 KB/60 KB)

Max. ATM MTU (4 KB/4 KB)
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File size (log scale)

(a) server to client (get)

Data buffer sizes (server/client)
File read access

Default (1 KB/8 KB)
Optimal (16240 bytes/16240 bytes)

Max. ATM MTU (1 KB/8 KB)

0

5

10

15

20

25

30

500 bytes 5 KB 50 KB 500 KB 5 MB 50 MB

C
lie

nt
 th

ro
ug

hp
ut

 (
M

bp
s)
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(b) client to server (put)

Data buffer sizes (server/client)
File read access

Default (1 KB/1 KB)
Optimal (16240 bytes/16240 bytes)

Max. ATM MTU (1 KB/1 KB)
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File size (log scale)

(a) server to client (get)

Data buffer size (server/client)
File read access

Default (4 KB/32 KB)
Optimal (24 KB/24 KB)

0

5

10

15

20

25

30

500 bytes 5 KB 50 KB 500 KB 5 MB 50 MB
C

lie
nt

 th
ro

ug
hp

ut
 (

M
bp

s)
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(b) client to server (put)

Data buffer size (server/client)
File read access

Default (4 KB/4 KB)
Optimal (24 KB/24 KB)
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File size (log scale)

(a) server to client (get)

Data buffer size (server/client)
File read access

Default (4 KB/32 KB)
Optimal (24 KB/24 KB)
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File size (log scale)

(b) client to server (put)

Data buffer size (server/client)
File read access

Default (4 KB/4 KB)
Optimal (24 KB/24 KB)
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(a) server to client (get)

Data buffer sizes (server/client)
File read access

Default (1 KB/8 KB)
Optimal (16308 bytes/16308 bytes)

0

5

10

15

20

25

30

500 bytes 5 KB 50 KB 500 KB 5 MB 50 MB
C

lie
nt

 th
ro

ug
hp

ut
 (

M
bp

s)

File size (log scale)

(b) client to server (put)

Data buffer sizes - sender/receiver
File read access

Default (1 KB/1 KB)
Optimal (16308 bytes/16308 bytes)

"(!$?.'*  K*� ! � � " �SP �K @��� 3 �   3 �B8   k'5�*  &$!$��+U&  �5���"!98  � ��� h D '��UC

0

5

10

15

20

25

30

500 bytes 5 KB 50 KB 500 KB 5 MB 50 MB

C
lie

nt
 th

ro
ug

hp
ut

 (
M

bp
s)

File size (log scale)

(c) server to client (get)

Data buffer sizes (server/client)
File read access

Default (1 KB/8 KB)
Optimal (16308 bytes/16308 bytes)
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(b) client to server (put)

Data buffer sizes (server/client)
File read access

Default (1 KB/1 KB)
Optimal (16308 bytes/16308 bytes)
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(a) SGI - server to client

Ethernet (optimal)
Unreliable ATM (optimal)

Reliable ATM (optimal)
TCP/ATM (default, max. ATM MTU)
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(b) SGI - client to server

Ethernet (optimal)
Unreliable ATM (optimal)

Reliable ATM (optimal)
TCP/ATM (default, max. ATM MTU)
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(c) Sun - server to client

Ethernet (optimal)
Reliable ATM (optimal)

Unreliable (optimal)
TCP/ATM (optimal)
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(d) Sun - client to server

Ethernet (optimal)
Unrelaible ATM (optimal)

Reliable ATM (optimal)
TCP/ATM (optimal)
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