
United States Patent (19) 
Kilk et al. 

54 COMMUNICATION PACING METHOD 

(T5) Inventors: Erik Kilk, Battleground; Karen Van 
der Veer, Vancouver, both of Wash.; 
Leann M. MacMillan, West Linn, 
Oreg. 

73 Assignee: Hewlett-Packard Company, Palo Alto, 
Calif. 

21 Appl. No.: 626,224 
22 Filed: Mar 29, 1996 

(51) Int. Cl. ............ G06F 11/00; H04L 12/56 
(52) U.S. Cl. .......................... 370/231; 370/236; 370/473; 

395/200.62 
(58) Field of Search ....................... 395/200.62, 200.63; 

370/231, 235, 236, 465, 473 

56 References Cited 

U.S. PATENT DOCUMENTS 

4,543,644. 971985 Kozima et al. ........................ 364/900 
4,839,891 6/1989 Kobayashi et al. ..... ... 370/231 
5,123,061 6/1992 Pritchard ................................... 382/56 
5,432,784 7/1995 Ozveren ..... ... 370/235 
5,432,824 7/1995 Zheng et al......... ... 375/356 
5,453,982 9/1995 Pennington et al. ... 37O/85.1 
5,515,359 5/1996 Zheng .................................... 370,231 
5,528,591 6/1996 Lauer ...................................... 370,231 
5,633,867 5/1997 Ben-Nun et al. ....................... 370,399 

RECEIVE INITIA 

III 
USOO574,8613A 

11 Patent Number: 5,748,613 
45 Date of Patent: May 5, 1998 

FOREIGN PATENT DOCUMENTS 

2226738 A 5/1989 United Kingdom. 

Primary Examiner-Hassan Kizou 
57 ABSTRACT 

The present invention provides a method of pacing a stream 
of data transmitted from a data source to a buffered data 
destination with a determined number of available storage 
units, the data destinations being configured to consume data 
and thereby to free storage units for receipt of additional 
data. The pacing of data communication includes: (1) iden 
tifying a beginning credit value; (2) incrementing the begin 
ning credit value with each storage unit freed to identify an 
present credit value; (3) transmitting units of data in accor 
dance with determined limits, the number of data units sent 
providing a transmission count; (4) selectively updating the 
determined number of available storage units by determin 
ing the difference between the beginning credit value and the 
present credit value, and determining the sum of the result 
and the previously determined number of available storage 
units to provide an updated determined number of available 
storage units; and (5) selectively updating the determined 
number of available storage units by determining the dif 
ference between the transmission count and the previously 
determined number of available storage units to provide an 
updated determined number of available storage units. 

18 Claims, 4 Drawing Sheets 
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