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Link to Publication

Approach 

⪧ Automated transformation of arrays of objects into columnar arrays at run time

⪧ Integrated into GraalVM JavaScript: Dynamic arrays managed via array strategies → new array strategies

Use GraalVM Compiler to optimize accesses: 

● Remove redundant checks and memory accesses

● Lift loop-invariant code out of loops
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let total = 0
const salary = emps.salary
for (let i = 0; i < emps.length; i++)
    total += salary[i]
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Decompose objects into 
property arrays

array-of-object memory layout

columnar memory layout
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const emps = []
for (let i = 0; i < WORKLOAD_SIZE; i++)
    emps[i] = createEmployee()

if (emps.size > M) 
    emps.strategy = TrackingArray

let total = 0
for (let i = 0; i < emps.length; i++)
    total += emps[i].salary

emps.reads_accesses++
if (emps.reads_accesses > N) 
    emps.strategy = ColumnarArray

automatically executed

automatically executed

Columnar Arrays

⪧ Used in performance-critical/data-centric applications (alternative to OOP-style arrays of objects)

⪧ Group object properties into contiguous property arrays → improve data memory layout, boost cache efficiency

Evaluation

⪧ Custom microbenchmarks 
(aggregate, filter, etc.)

⪧ Configuration:

○ Array of 100K/1M elements

○ 100/1000 array traversals

⪧ Speedups for some queries on larger 
workloads/more iterations

Microbenchmark throughput (different scales, higher is better)

TrackingArray tracks read-accesses on large arrays ColumnarArray transforms frequently accessed arrays


