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GIVEN A TIME CONSTRAINT, MINIMIZE THE COST OF

EXECUTING A HYPERPARAMETER TUNING JOB.
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CHALLENGES

HOwW CAN WE MODEL THE JOB COMPLETION
TIME AND COST OF THE GIVEN ALLOCATION
PLAN?

HOW CAN WE GENERATE A LOW COST
ALLOCATION PLAN THAT COMPLETES ON
TIME?

HOW CAN WE SCHEDULE SAID ALLOCATION
TO OPTIMIZE WORKER CO-LOCATION +
CLUSTER UTILIZATION?
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HOw CAN WE MODEL THE JOB
COMPLETION TIME AND COST OF THE
GIVEN ALLOCATION PLAN?

HOW CAN WE GENERATE A LOW COST
ALLOCATION PLAN THAT COMPLETES ON
TIME?

HOW CAN WE SCHEDULE SAID ALLOCATION
TO OPTIMIZE WORKER CO-LOCATION +
CLUSTER UTILIZATION?

RUBBERBAND

COST/PERFORMANCE MODEL VIA PROFILING
DL MODEL TRAINING LATENCY AND
PROVISIONING OVERHEADS

DAG-BASED EXECUTION MODEL WHICH
FINDS FEASIBLE AND COST-EFFICIENT
RESOURCE ALLOCATIONS

FULL-STACK SYSTEM FOR PLACEMENT,
SCHEDULING, AND SCALING



ISSUE 1: MODELING JOB COMPLETION TIME AND COST

PERFORMANCE MODELING

- TRAINING LATENCY
- PROVIDER QUEUING DELAY
= INSTANCE INITIALIZATION LATENCY

COST MODELING
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- BILLING GRANULARITY
- DATA PRICE
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ISSUE 2: FINDING A LOW-COST ALLOCATION PLAN

STEP 1: GENERATE CANDIDATES

STEP 2: USE SIMULATOR TO PREDICT JOB COMPLETION TIME

STEP 3: GREEDILY SELECT BEST CANDIDATE

MAXIMIZE COST-MARGINAL BENEFIT:

COST OF CURRENT BEST PLAN - COST OF PROPOSED PLAN

JCT OF PROPOSED PLAN- JCT OF CURRENT BEST PLAN




ISSUE 2: FINDING A LOW-COST ALLOCATION PLAN

STEP 1: GENERATE CANDIDATES

STEP 2: USE SIMULATOR TO PREDICT JOB COMPLETION TIME

STEP 3: GREEDILY SELECT BEST CANDIDATE

STEP 4: ITERATE WITH NEW BEST CANDIDATE
MAXIMIZE COST-MARGINAL BENEFIT:

COST OF CURRENT BEST PLAN - COST OF PROPOSED PLAN

JCT OF PROPOSED PLAN- JCT OF CURRENT BEST PLAN




ISSUE 3: EFFECTIVELY EXECUTE ALLOCATION PLAN
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ISSUE 3: EFFECTIVELY EXECUTE ALLOCATION PLAN

<— END OF STAGE
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ISSUE 3: EFFECTIVELY EXECUTE ALLOCATION PLAN
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ISSUE 3: EFFECTIVELY EXECUTE ALLOCATION PLAN
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ISSUE 3: EFFECTIVELY EXECUTE ALLOCATION PLAN
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3. SCHEDULER PLACEMENT CONTROLLER AND
CLUSTER MANAGER EXECUTES THE ‘ :
ALLOCATION PLAN SUCH THAT WORKER
CO-LOCATION AND CLUSTER UTILIZATION
ARE MAXIMIZED
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THANK YOU!



