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Abstract

Peters et al. [2015] claimed a big kernel lock (BKL) 

is fine for a fast microkernel on a few cores sharing 

cache. We revisit this design issue, comparing the 

big lock on such a system to a Multikernel (MK) 

version, and find that MK outperforms BKL on all 

IPC operations.

Breakdown Analysis of SMP Cost
• Round-trip IPC latency (cycles)

Mode UniCore

(UC)

BKL SMP

orig.

EL1 643 89 877

EL2 671 148

UC

+ BKL

732

819 1091

SMP

optim.

783

921

1. Passive Server on SMP vs MK

SMP

migrating server

MK

core-local servers

- Identical page-table 

structures

- Synchronise with a 

user-level lock

2. True Kernel Parallelism on MK

Local IPC ping-pong pair runs beside 0–3 

interfering cores using the same setup.
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SMP: 921 → 3,356

MK: 676 → 677

MK approaches perfect scaling

3. Average Server Invocation Latency 

Clients from 1~4 cores invoke the same 

passive server for 1,000,000 rounds in sum. 

7k

3.5k

0
1 2 3 4

SMP migrating passive 

server

MK passive server 

on SMP kernel

MK passive server

4. Cross-core Notifications: > 3×Faster

The latency of cross-core Notification ping-pong 

with 0-2 interfering cores.
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What We Learn

- MK local IPC is the same as UC

- Contention widens the MK lead

- MK is more minimal as kernel complexity 

is moved up

- Cost: replicated kernel objects (e.g., 

memory, page-table)

MK is 3×SMP faster without interference
MK stays flat; SMP latency rises
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