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The evolution of Small Form Factor (SFF) computing has reached a critical juncture where the trade-off between
thermal efficiency and raw computational power is narrowing. Among the contenders in this market, the GEEKOM
Mini IT8 series, often identified by technical product codes such as BOLAWTYRAW, represents a  significant
milestone in high-density engineering. This article provides an exhaustive technical analysis of the Mini IT8
hardware ecosystem, exploring its architectural foundations, the nuances of the Intel Core i3-8109U and i5-8279U
processors, and addressing complex system-level errors that occur within specialized software environments like
Perl-based Mason handlers.

Hardware Architecture and Micro-Component Analysis

At the heart of the GEEKOM Mini IT8 SE lies the Intel Core i3-8109U, a member of the Coffee Lake
microarchitecture family. While categorized as an 8th-generation processor, the i3-8109U distinguishes itself from
standard mobile chips through its thermal design and integrated graphics capabilities. Unlike the lower-tier U-series
chips, the 8109U operates at a TDP (Thermal Design Power)of 28W, allowing for sustained higher clock speeds
without immediate thermal throttling.

The Coffee Lake Microarchitecture (14nm++)

The architecture utilizes the refined 14nm++ process, which offers a 26% increase in drive current or a 52%
reduction in power consumption compared to the original 14nm process. For the GEEKOM Mini IT8, this translates
to a base frequency of 3.00 GHz and a Max Turbo Frequency of 3.60 GHz. The processor features two physical
cores and four threads via Intel Hyper-Threading Technology, making it efficient for parallelized computational
tasks such as Modelling and Simulation of mechanical systems.

Integrated Graphics: Intel Iris Plus 655

One of the most critical components of the IT8 is the Intel Iris Plus Graphics 655. Unlike standard UHD graphics,
the Iris Plus 655 includes 128MB of eDRAM(embedded DRAM), which acts as a high-speed Level 4 cache. This
significantly reduces the latency between the GPU and the system memory (DDR4), providing a substantial boost
in bandwidth-intensive tasks.



Metric Intel Core i3-8109U (IT8 SE) Intel Core i5-8279U (IT8 Standard)

Cores / Threads 2/4 4/8

Base Frequency 3.00 GHz 2.40 GHz
Max Turbo 3.60 GHz 4.10 GHz
L3 Cache 4 MB 6 MB

TDP 28W 28W

GPU Iris Plus 655 Iris Plus 655

Computational Workloads: Modelling, Simulation, and Control

The GEEKOM Mini IT8 is frequently utilized in academic and engineering environments for running complex
simulations. A primary application mentioned in technical datasets includes the Modelling, Simulation, and
Control of Two-Wheeled Vehicles. This involves solving non-linear differential equations that describe the
dynamics of self-balancing systems.

Mathematical Framework for Vehicle Dynamics

To simulate a two-wheeled vehicle, the system must account for the Inverted Pendulum model. The equations of
motion are typically derived using the Lagrangian mechanics approach. Let &theta; be the tilt angle and xbe the
horizontal position. The simplified linearized model around the vertical equilibrium point is expressed as:

(I + mL?) &theta;" - mgL&theta; = &tau;

Where:l = Moment of inertiam = Mass of the vehicleL = Distance to the center of mass&tau;= Control torque
applied by the motors

The i3-8109U's AVX 2.0 (Advanced Vector Extensions) instruction set is pivotal here. It allows the processor to
perform floating-point operations on large vectors of data simultaneously, which is essential for real-time control
loops and numerical integration methods like Runge-Kutta (RK4).

System Troubleshooting: Decoding the 'BO1IAWTYRAW' and Perl Errors

Technical logs often show errors associated with the BOLAWTYRAW identifier in conjunction with Perl/Mason
environments. Specifically, the error involving PlackHandler.om and HTML::Mason indicates a failure in the
middleware layer of a web-based management system or a legacy documentation server.

Analyzing the Plack/Mason Failure Path

The error 'BO1lawtyraw It8.pdf', 'dataid’, 84222) called at /usr/local/lib/perl5/site_perl/5.20.3/HTML/Mason/
PlackHandler.pm line 114 suggests a pathing or permissions issue within the PSGI/Plack stack. Plack is a set of
tools for Perl web development, and Mason is a powerful template engine. When the system attempts to serve a
PDF or a technical manual (likely the Atkins Solution Manualor vehicle simulation PDF mentioned in the data),
the handler fails to resolve the dataid.

Step-by-Step Resolution for Perl Middleware Errors



1. Check Dependency Integrity: Ensure that HTML::Mason and Plack are correctly installed and that the Perl
version (e.g., 5.20.3) matches the environment's expected library path.

2. Validate DatalD Mapping: The dataid (84222) must exist in the backend database (SQL/NoSQL) that the
Mason template queries. If the ID is missing, the PlackHandler will throw an eval error.

3. File System Permissions: Verify that the user running the Plack service has read access to the directory
containing BOlawtyraw It8.pdf.

4. Memory Limits: Mini PCs like the IT8 running dense Perl stacks may hit OOM (Out of Memory) limits if the
process worker count is too high. Adjust the max_workers setting in the Plack configuration.

Expansion and Maintenance: The Field Guide to Mini IT8 Upgrades

The GEEKOM Mini IT8's longevity is tied to its modularity. Unlike many modern ultrabooks, the SFF chassis (117 x
112 x 45.6 mm) provides access to dual-channel memory and multiple storage interfaces.

Storage and Memory Configuration Matrix



Component Slot Type Maximum Capacity Recommended Spec

RAM 2x SO-DIMM DDR4 64 GB DDR4-2400MHz (Dual
Channel)

M.2 Storage M.2 2280 PCle/SATA 2TB NVMe Gen3 x4

SATA Storage 2.5" HDD/SSD (7mm) 2TB SATA Il 6Gb/s

Thermal Management and Throttling Mitigation

Because the IT8 uses a 28W TDP processor in a compact shell, thermal management is critical. The device utilizes
a copper-pipe heatsink and a high-RPM blower fan. To optimize performance for Long-Term Computational Tasks

¢ BIOS Adjustment: Enter the BIOS and ensure the "Cooling Policy" is set to "Performance” if the unit is used
as a home server or simulation node.

e Physical Placement: Ensure at least 10cm of clearance on all sides to prevent hot air recirculation.

¢ TIM Replacement: For advanced users, replacing the stock Thermal Interface Material (TIM) with a high-
conductivity paste (e.g., Thermal Grizzly Kryonaut) can reduce core temperatures by 4-7&deg;C under load.

Comparative Analysis: Mini IT8 vs. Modern NUC Alternatives

In the context of technical study data, the Mini IT8 SE is often compared to newer 11th and 12th Gen NUCs. While
it lacks PCle Gen 4 and Wi-Fi 6E, its 8th Gen architecture remains highly relevant for specific use cases,
particularly where legacy software (like Perl 5.20) or specific instruction sets (Iris Plus eDRAM) are required.

The Role of eDRAM in Benchmarking

The inclusion of 128MB eDRAM in the i3-8109U allows it to outperform some 10th-generation i5 processors in
specific memory-latency-bound benchmarks. This makes the IT8 an excellent choice for Edge Computingnodes
that require fast local data processing without the overhead of expensive dedicated GPUs.

Industrial and Educational Implications

The convergence of the GEEKOM Mini IT8 hardware with resources like the Atkins Solution Manual and Vehicle
Simulation PDFshighlights the device's role as a staple in engineering education. It serves as a bridge between
theoretical mathematics and practical implementation. Whether it is calculating the thermal dynamics of a chemical
reaction or simulating the PID control loop of a motorcycle, the IT8 provides the necessary x86 instruction sets to
execute these tasks reliably.

Summary of Operational Excellence

The GEEKOM Mini IT8, despite its compact dimensions, is a robust computational engine. Its 28W TDP ceiling,
coupled with the sophisticated Iris Plus 655 graphics, provides a unique performance profile that balances
efficiency with capability. For developers encountering the PlackHandler.pm system errors, the solution typically lies
in the intersection of middleware configuration and file-system integrity. For engineers, the device remains a high-
value asset for simulation and modeling, capable of handling complex mathematical models with stability. As the
industry moves toward even smaller footprints, the architectural lessons learned from the IT8 series—specifically
regarding thermal headroom and 1/0O density—continue to inform the design of next-generation SFF systems.
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