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Abstract

Long list reordering is common in administrative interfaces, dashboards, and online editors. Performance
discussions often focus on adding, removing, and moving Document Object Model (DOM) nodes, while
overlooking the additional computation required to reduce node movements. This study develops an approximate
cost model that separates diff computation, node changes, and browser rendering. JavaScript microbenchmarks
compare a sequential greedy strategy with a longest increasing subsequence (LIS) strategy, using the operation
count for full reconstruction as a reference. The experiment covers three list sizes and four permutation
scenarios, with 15 warm-up rounds followed by 40 measured rounds for each condition. When the final item
moves to the front, LIS substantially reduces the modeled number of movements. For complete reversal, both
strategies produce the same movement count. For the fixed-seed random permutation tested here, LIS incurs
greater computation time while providing a relatively small reduction in movements. Fewer modeled movements
therefore do not necessarily imply a faster overall update. Practical strategy selection must account for update
patterns, the actual cost of moving nodes, and the number of nodes rendered on the page. The experiment does
not manipulate a browser DOM or measure interaction latency, so its implications for real interfaces require
browser-based validation. The results provide a reproducible reference for algorithmic tradeoffs rather than
evidence that either strategy universally improves user experience.
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1 Introduction

Declarative frontend frameworks update interfaces in response to state changes, allowing developers to
concentrate on application data and interaction logic. Nevertheless, when a transaction list is reordered or an item
is dragged across a task board, the framework must still determine which nodes to retain and which to move.
React and Vue documentation emphasize stable keys for identifying list items (React, n.d.-d; Vue.js, n.d.-a,
n.d.-b). Keys primarily establish the correspondence between data items and component state; adding a key does
not guarantee faster updates. React's guidance on state preservation also explains that incorrect identity matching
can affect whether component state persists (React, n.d.-b).

List performance involves three distinct questions: how long the algorithm takes to compute an update plan, how
many node movements the plan predicts, and how long users wait to see the updated page. React distinguishes
rendering from committing, while Vue uses information from compilation to reduce runtime decisions (React,
n.d.-e; Vue.js, n.d.-e). Node operation counts are therefore only one contributor to performance. This article asks
whether the additional computation required to reduce movements is worthwhile for different list permutations.
It compares two diffing strategies under specified conditions rather than ranking the overall performance of
React, Vue, or other frameworks.
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2 Theoretical Model and Research Propositions

A simplified model describes the cost of a list update as T=D + M x ¢ + R, where D is diff computation time, M
is the number of node movements, c is the average cost per movement, and R includes other costs such as style
calculation, layout, and painting. The model illustrates cost tradeoffs rather than precisely describing browser
execution. Movements may be batched, and their individual costs need not be equal. Layout complexity and
forced synchronous layout also affect browser rendering. JavaScript execution time alone therefore cannot
determine total page update time (Google, n.d.-a, n.d.-f).

The sequential greedy strategy examines old indices in the order specified by the new list. It retains an item if its
old index is no smaller than the greatest index retained so far; otherwise, it marks the item for movement. This
rule is simple, but it may retain a node that is unfavorable for the overall permutation. The LIS strategy instead
finds the longest strictly increasing subsequence of old indices and preserves the relative order of those elements.
When keys are unique, the old and new lists contain the same elements, and existing nodes may be moved to
arbitrary positions, the theoretical minimum movement count is n — L, where n is the number of items and L is
the LIS length. Unmoved elements must retain increasing order, so at most L can remain unmoved. Retaining a
longest increasing subsequence and moving the remaining elements achieves the target permutation.

Whether LIS reduces total update time thus depends on whether saved movement costs offset additional
computation. Let AD denote its additional computation time and AM the number of movements saved. LIS can
be faster under the simplified model only when AD < AM X c. This motivates three expectations: a simple cyclic
shift may offer a substantial movement-count advantage; complete reversal may offer none; and random
permutations may depend more strongly on actual movement costs. Vue's renderer source contains related
sequence-processing logic, but this study uses an independent educational implementation rather than
reproducing Vue's complete update process (Vue.js, n.d.-d).

3 Experimental Design

The experiment was conducted on Windows x64 with an Intel Core 19-13900HX processor, Node.js v24.19.0,
and V8 13.6.233.17-node.51. Lists contained 1,000, 10,000, or 50,000 items, each with a unique integer key
starting at zero. Four scenarios were tested: unchanged order, moving the final item to the front, complete
reversal, and a fixed-seed random permutation. Random permutations used a linear congruential generator
seeded with 20261018 and the Fisher—Yates shuffle. A fixed seed supports reproducibility, but one random
permutation cannot represent all permutation distributions in real applications.

Both diffing strategies create a Map within the timed region and include scanning the new sequence and counting
the result. Data generation occurs outside that region. The LIS implementation maintains a tails array through
binary search and computes only the LIS length; it does not construct a complete node movement plan. The
implementation of Map can affect measurements, and the language specification does not guarantee a fixed time
cost for each operation (Ecma International, n.d.). The full-reconstruction reference counts n removals and n
insertions without actually creating or removing nodes. Its timing therefore cannot establish the speed of real
reconstruction.

Each condition used 15 warm-up rounds and 40 measured rounds. The execution order of the three test functions
rotated across rounds to reduce effects associated with a fixed order. Timing used performance.now, medians
were reported, and individual round results were retained (Node.js, n.d.; W3C, n.d.-a). These 40 rounds are
repeated measurements on one machine, not independent samples from 40 users or devices. The experiment
neither manipulates a browser DOM nor measures Interaction to Next Paint (INP). Movement counts are outputs
of the algorithmic model rather than observed DOM operations.
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4 Experimental Results

Table 1 summarizes the results for 10,000 items. Times are median diff computation times. Movement counts are
the movements marked by the algorithms under this study's model, not node movements observed in a browser.

Table 1
Diff Computation Time and Modeled Movements for 10,000 Items

Update scenario Greedy time (ms) LIS time (ms) Greedy moves LIS moves
Unchanged order 0.518 0.603 0 0

Final item to front 0.558 0.644 9,999 1
Complete reversal 0.557 0.586 9,999 9,999
Fixed-seed random 0.525 0.765 9,992 9,770

permutation

When the final item moves to the front, the greedy strategy retains the element with the greatest old index and
marks the other 9,999 items for movement. LIS preserves the relative order of the other elements and moves only
that item. LIS requires approximately 0.086 ms more computation but saves 9,998 modeled movements. Under
the simplified model, an average movement cost above approximately 8.55 ns could offset the additional
computation. This threshold derives from the experiment's medians and assumes an approximately constant cost
per movement; it is not a browser measurement of node movement cost.

For the fixed-seed random permutation, LIS requires approximately 0.241 ms more computation but marks only
222 fewer movements than the greedy strategy. Under the same model, the average movement cost must reach
approximately 1.085 ps before the savings can offset additional computation. This is a substantially more
demanding condition than moving the final item to the front. For complete reversal, both strategies mark 9,999
movements, so LIS offers no movement-count advantage. At 50,000 items, greedy and LIS computation times
for the random permutation are 3.431 ms and 4.982 ms, with 49,990 and 49,441 movements, respectively. These
results further illustrate the tradeoff between fewer movements and more computation. No significance tests
were conducted. The results are descriptive observations from one machine and do not establish that all devices
or application scenarios exhibit the same differences.

5 Discussion and Engineering Implications

First, optimization should match the changes that actually occur in a list. Even at the same length, moving the
final item to the front, reversing the list, and applying a random permutation can produce very different
movement savings. Using a single permutation to represent every application may turn a scenario-specific
advantage into an unwarranted generalization. Real frameworks may also compare list prefixes and suffixes or
detect unchanged order through fast paths. These mechanisms are absent here, so the results do not directly
represent any specific framework version. Vue's rendering documentation likewise explains that complete
frameworks use information beyond that available to an isolated algorithm experiment (Vue.js, n.d.-e).

Second, before optimizing the diffing algorithm, developers should establish whether every item needs to be
rendered simultaneously. Virtual lists render only items near the viewport, reducing the DOM node count. This
operates at a different level from choosing a diffing algorithm (Vue.js, n.d.-c). CSS content-visibility can skip
some rendering work for offscreen content, but it does not automatically eliminate application-level data
processing or diff computation (Google, n.d.-b). Reducing rendered nodes, avoiding unnecessary property
changes, and selecting a diffing strategy should therefore be evaluated separately. React's memo and useMemo
can reduce repeated rendering or computation under appropriate conditions, but their effectiveness still requires
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measurement (React, n.d.-a, n.d.-f).

Finally, perceived responsiveness also depends on main-thread scheduling. Long-running JavaScript tasks may
block input handling, so a page can remain unresponsive even with few node movements. Long-task interfaces
and task-splitting guidance can help identify and address this problem (Google, n.d.-e; W3C, n.d.-b). INP
measures overall interaction latency through the next paint and cannot be replaced by isolated algorithm timing
(Google, n.d.-c, n.d.-d). Future browser experiments should record diff computation, DOM commit, layout and
painting time, and interaction latency together. Tools such as React Profiler can help locate component costs
(React, n.d.-c).

A system that switches strategies according to the update type must include the cost of selecting a strategy. If
deciding whether LIS suits a permutation requires a full scan, that scan is part of diff computation and cannot be
omitted before declaring an adaptive approach faster. A more practical option is to use information already
available to the application, such as whether the action drags one item, sorts a column, or replaces the current
page with new data. The system can select a strategy for each path and continue sampling its performance. It
should also retain a general fallback in case the application event does not match the actual data change and
would otherwise produce an incorrect update.

The minimum movement count discussed here applies only to the specified permutation model. Real components
may include input focus, text selections, transitions, and nested children, so moving different nodes need not
have equivalent effects. Treating deletion and reconstruction as equivalent to direct movement may also overlook
lost component state. Full reconstruction is therefore used only as an operation-count reference, not as a
performance baseline fully equivalent to actual framework updates. Engineering evaluations should first verify
list order, component state, and accessibility before comparing time and resource costs.

To reduce selective reporting, the experimental materials retain results for all list sizes and permutation
scenarios, rather than only the final-item-to-front case that favors LIS. Table 1 presents 10,000-item results for
brevity, not because that size is optimal for a strategy. Future work could randomize algorithm execution order
within the same page, use independent processes as replication units, and report medians, tail latency, and
uncertainty intervals. Recommendations for production use require stable benefits observed repeatedly across
workloads and devices.

6 Limitations and Conclusion

Although both strategies use the same inputs and timing boundaries, results may still be affected by just-in-time
compilation, garbage collection, CPU scheduling, and the single-machine environment. A fixed seed provides
one reproducible random permutation rather than an adequate random sample. Moreover, the current LIS
implementation computes only subsequence length and does not generate a complete movement plan, so its
timing does not represent the full cost of an LIS-based update. The experiment does not cover mixed insertions
and deletions, nested components, style dependencies, or component state. Further work should add random
seeds, repeat tests in independent processes, validate the algorithms in real browsers on different devices, and
check both node order and state after movement.

The experiment shows that optimizing long list updates requires more than minimizing movement counts:
additional computation must save enough downstream work. LIS substantially reduces modeled movements
when the final item moves to the front, offers no movement-count advantage for complete reversal, and incurs
additional computation with limited movement savings for the tested random permutation. Practical projects
should first ensure stable keys and correct updates, then reduce unnecessary rendering and node counts, and
finally use browser profiling to determine whether a different diffing strategy is warranted. These results provide
a reproducible reference for algorithmic tradeoffs but do not establish that either strategy universally improves
user experience on real pages.
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