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A GPU scheduling framework for applications
based on dataflow specification

Yongbn1Leei Sungchan Kim'

ABSTRACT

Recently, general purpose graphic processing units(GPUs) are being widely used in mobile embedded
systems such as smart phone and tablet PCs. Because of architectural limitations of mobile GPGPUs,
only a single program is allowed to occupy a GPU at a time in a non-preemptive way. As a result,

it is difficult to meet performance requirements of applications such as frame rate or response time if

applications running on a GPU are not scheduled properly. To tackle this difficulty, we propose to specify

applications using synchronous data flow model of computation such that applications are formed with

edges and nodes. Then nodes of applications are scheduled onto a GPU unlike conventional scheduling

an application as a whole. This approach allows applications to share a GPU at a finer granularity, node

(or task)-level, providing several benefits such as eliminating need for manually partitioning applications

and better GPU utilization. Furthermore, any scheduling policy can be applied in response to the

characteristics of applications.
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Fig. 1. GPGPU Structure,
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struct MNode:
integer step, input_size, output_size
character input_type, output_type
procedure Information( ):
index, total_size, step, characteristic

Node node_list[step];

(@

Fig. 3. (a) Pseudocode of the Information
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struct Mode:
integer step, inpui_size, outpui_size
character input_type, output_type
struct Job:
integer index, total_size, step
boolean characteristic
Node node_list[step]
procedure Add_job ( size, sdf_information, characteristic):
if characteristic of job is 1:
add job to the front of the job_list
else:
add job to the back of the job_list
procedure Scheduler (type, index, step):
deque job_list
process next node of the job
update index, step of the job

if job is finished: remove the job from the job list

(b)

function and (b) pseudocode of the scheduler,
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Fig. 4. (a) Scheduling display output, vector addition application based on SDF graph, (b) Scheduled display output,
vector addition by application program, (c) Scheduled display output, vector addition by graph node,
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Fig. 5. Overall structure of the proposed scheduling framework,
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