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Low-Load Packet Scheduling for
Lower-than-Best-Effort in Mobile Phones

TAKAHIRO YAMAMOTO, 12 SHUNSUKE SARUWATARIT!
and HIROYUKI MORIKAWA ! throughput

Foreground Traffic

"""" Background Traffic
Background applications for mobile phones have been growing in recent years,
such as fead reader, calendar application and mobile sensing application. When
foreground application being operated by the user and background application
transfer data at the same time, the throughput per session decreases and user
operability is degraded. In this paper, we propose Low-Power Lower-than-Best-
Effort (LP-LBE) protocol, which assigns the lower priority than best-effort to

the background traffic and decrease the communication latency of the fore- time
ground application. LP-LBE reduces the enegy consumption by processing 01 0000DO0000OD0OD0OO000D

packets in priority queues with software-interrupt handler and prevents prior-

ity inversions by scheduling both interrupt handlers and tasks based on the f10000000000000000

packet priority. Our estimation results show LP-LBE can reduce the communi- Research Center for Advanced Science and Technology, the University of Tokyo
cation latency of the foreground application to the same level with the previous t2 000000000000

work and save more energy than the previous work. CORE Research and Development Institute
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tid_current: task ID of the current task
prio_current: priority of the current task
prio_high: priority of foreground application task
prio_low: priority of background application task
tx-_qlen: length of send queue

rx-qlen: length of receive queue

function raise_txsoftirq()
if( (tx-qlen[HIGH]>0) && (prio-current > prio-high || tid_current == 0) )
raise TX_HIGH software-interrupt
if( (tx-qlen[LOW]>0) && (prio_current > prio_low || tid_current == 0) )
raise TX_LOW software-interrupt

function raise_rxsoftirq()
if( (tx-qlen[HIGH]>0) && (prio-current > prio_high || tid_current == 0) )
raise RX_HIGH software-interrupt
if( (rx_qlen[LOW]>0) && (prio_current > priolow || tid_current == 0) )
raise RX_LOW software-interrupt
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