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Advanced Assemblage Analysis of Built Environment and
Persistence of the Identity of Place in Yanesen

The Thesis advances methods of urban analysis based on the assemblage theory by increasing its capacity to
address changes in built environment and relating them to persistences of the identity of place. In urban theory, the
identity of place is defined as specific quality arising from a certain location, and highly related to its durability.
The methodology proposed and tested in this thesis approaches place in its complexity and analyses the dynamics
of change of a concrete place as a whole. The dynamics of change contribute to the persistence, which itself
defines the identity of the place.

The Yanesen precinct of Tokyo was selected because of its peculiar urban character, which remains strongly
associated with urban forms and practices of the past (Edo period), although the components of its built
environment have dramatically changed, leaving almost no original buildings. The methodology applied was
developed on the basis of assemblage theory and issues arising from the particularity of the Yanesen itself. The
resulting assembled method brings together various tools and methods, in order to approach the totality of the
place identity with due sensibility, addressing the built environment as a dynamic and complex assemblage
system.

This study has shown that application of assemblage theory in place theory is possible and useful for better
understanding of the identity of places and built environments in their full physical complexity and dynamics.
Methodological advancements developed here contribute to the analysis in the fields of urban morphological
preservation and conservation. The project refines analytical tools in urban morphology by providing a broader
view of persistences in definition of the identity of place, in which the concrete elements of built environment are
not necessarily conserved. That is related to an approach to built environments as dynamic systems, which can
have multiple states which demand neither total conservation nor complete change. The study also provides
methodological contributions to analyses in the field of place making by broadening the scope and including
commonly overlooked ordinary urban places and practices. The refined method enabled observation of processes
which are usually hidden behind the expressiveness of the various elements of built environment. That remains of
particular interest for further developments in the analysis of places. Finally, this study has contributed to the
assemblage theory itself by refining the core concepts and definitions of identity and becoming. The findings from
the specific case study of Yanesen are potentially contributing to better understanding of places in architectural

and urban design, thus informing future, place sensitive design practice.
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The dissertation of Milica Muminovi¢, an Engineer of Architecture (B. Arch) and Graduate Engineer of
Architecture (M. Arch), entitled “Advanced Assemblage Analysis of Built Environment and Persistence of the
Identity of Place in Yanesen”(#+4R T2 31T DGR M OGO T A 7 7 4 7 4 OFfetEI B4 5 5%
#7227 U~ P43HT) consists of 7 chapters, which systematically presents theoretical aspects of the
assemblage theory and elaborates its application in practice of urban and architectural analysis.

The thesis proposes a set of analytical methods which enable revalorization of the intangible qualities of built
environment (e.g. relations between physical elements of urban environment) and enhance an awareness about the
seemingly paradoxical, positive contribution of changes to sustaining of the identity of place. The methodology
was developed by combining the key concepts of assemblage theory related to the identity and built environment,
with place theory and urban morphology discourse. The proposed methodology was tested at the case of Yanesen,
the precinct of Tokyo well known exactly for those qualities where the advancement was sought - the persistence
of the identity of place within perpetual changes of the built components.

Chapter 1 introduces research questions, highlights the gaps in knowledge, reasons for choosing the case study
approach, and limitations of the present research project. Chapter 2 presents theoretical background of the thesis.
It explores definitions of identity and place from the positions of place theory and assemblage theory.

Chapter 3 establishes the link between theory and analytical tools. The chapter develops an assemblage
methodology, which derives its core concepts from broader assemblage theory and key characteristics of the case
study, the Tokyo precinct of Nezu-Yanaka-Sendagi, or Yanesen. It explains all methods assembled and tools
which were used to asses and measure various aspects of the built environment and the identity of place.

Chapter 4 presents the application of analytical tools, described in the previous chapter, on a concrete case of
Yanesen. It defines the framework of the analysis, by investigating and presenting main characteristics of the
identity of place in that precinct. The focus is at the aspects directly linked with built environment and at
definition of scales and boundaries of the study. It also presents the results of the analysis of the largest scale of
local built environment, that of Yanesen as a whole. The results show that the dominant elements tend to be of
small size, with a demonstrable tendency towards clustering in space, thus creating the zones of intensity of
smallness.

Chapter 5 presents the results of the analysis of the built environment at the finer scale of Nezu-Sendagi. The
chapter is divided in two parts: first part focuses on the dynamics of change of built environment over time, while
the second part presents the analysis of elements which evoke that particular identity, soundly based on the past.
The results show that expressive quality of smallness comes from distinct relationships between the elements of
built environment, and that it was changing over time. That provides evidence that there is no single stable state in
built environment.

Chapter 6 presents the analysis conducted at the smallest of scales, focusing on physical realities of public-private
interface in Nezu. The results show tendency towards clustering of various characteristics of publicness and
privateness along the streets in Nezu.

Finally, chapter 7 presents the conclusions and key contributions to knowledge. This chapter is divided in two
parts: presenting the conclusions, by focusing at dynamics of the change of the built environment and persistence
of the identity of place in Yanesen, and discussing the contributions of this work to assemblage theory, and its
capacity to refine morphological studies related to conservation and place theory and practice.

The results of application of assemblage methodology in the analysis of a specific place has identified four
mechanisms under which the built components of place change, while an overall identity of place persists. The
thesis has demonstrated that application of an advanced and perpetually contextualised assemblage theory is of
critical importance in engineering from academic standpoint for deeper understanding of persistence of the
identity of place, through comprehension of its complexity and dynamics. Thus, the author of this thesis is
qualified to receive this PhD degree in engineering.
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Response of shock loading and effect of pressure on
ultrasonic propagation in magnetorheological fluids

In this research, the behavior of magnetorheological fluid when subjected to high excitation or shock loading is
investigated experimentally. In order to fully understand the behavior of cluster formation in this fluid under
pressure that caused by shock loading, another experimental analysis is performed. Ultrasonic measurement
technique is applied since magnetorheological fluid is opaque. The properties of ultrasonic propagation change
when cluster structures formed in magnetorheological fluid. Therefore, cluster formation in this fluid under
various magnetic fields and pressures can be analyzed based on the change of ultrasonic propagation properties.
This dissertation is organized into six chapters.

Chapter 1 introduces the basic characteristic of magnetorheological fluid, background and objectives of the
research, contributions and outline of this dissertation.

Chapter 2 summarizes the previous studies on the behavior of magnetorheological fluid under shock loading.
The experimental apparatus, experiment procedure, preliminary results and repeatability of the experiment system
are also described.

Chapter 3 discusses the effect of magnetic field, orifice inner diameter and volume fraction on the performance
of magnetorheological fluid to handle the shock loading. At low impact velocity, magnetic field has significant
effect. However, the effect becomes not significant at high impact velocity. Damping force is relatively similar
under different field. It because the force, which caused by shock loading, is much higher than the viscous force,
which generated by the magnetic field. Performance of magnetorheological fluid under shock loading is also
affected by orifice inner diameter and volume fraction of this fluid. The smaller orifice inner diameter is stronger
to handle the shock loading. Moreover, the higher volume fraction, the bigger cluster is formed. In addition,
bigger cluster is stronger to handle the shock loading.

Chapter 4 summarizes the previous studies about the inner structure in magnetorheological fluid. It also
describes the experimental apparatus and method of ultrasonic technique, procedure and experiment results.
Temperature has significant effect on the cluster formation. The cluster size becomes smaller when higher
temperatures are applied. In the application of magnetic field, magnetic particles begin to form cluster in seconds.
The cluster size becomes bigger when higher magnetic fields are applied. Frequency of alternating magnetic field
also affects the cluster size. The cluster size becomes smaller when higher frequencies are applied.

Chapter 5 describes the experimental apparatus, procedure and the results of the investigation of cluster
formation in magnetorheological fluid under pressures. At low magnetic flux densities (100 and 200 mT), the
cluster size becomes smaller under higher pressures. However, at high magnetic flux densities (300 and 400 mT),
the effect of pressure becomes not significant. At that range of magnetic field, cluster formation is strong enough
to handle the pressure. These results confirm that magnetic field has effect on the performance of MR fluid to
handle pressure that caused by shock loading. The higher magnetic flux densities produces bigger cluster. The
bigger clusters are stronger to handle the amount of pressures that caused by the shock loading.

Chapter 6 summarizes the results in this study.
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Three-Dimensional Morphology Analysis of Vertebral Trabecular Network Architecture
Using Multi-Scale Method

Assessment of bone quality is essential for determining the fracture risk of osteoporotic bone. Bone
quality refers to properties that influence bones' ability to resist fracture but are not explained by bone
density. The morphology of a trabecular network plays a key role in determining bone quality.
Morphology characteristics are commonly described by morphometric parameters (e.g. mean trabecular
thickness, mean trabecular spacing, trabecular number per unit length, etc.) and their correlation with
apparent mechanical properties. However, morphometric parameters are described only in terms of the

size and quantity of the individual trabecular and are dependent on bone density.

A novel approach to characterizing the morphology of a trabecular network from a truly
microarchitectural viewpoint has been developed by examining apparent mechanical properties,
microscopic stress distribution, and principal stress vectors based on a multi-scale method. Apparent
elastic moduli were quantified to explain the anisotropy of healthy and osteoporotic bones related to their
morphological characteristics. A classification method was introduced to investigate the morphology of
the trabecular structure, focusing on load-bearing capability. This method was developed by analyzing
the response of microscopic stress distribution with respect to orthogonal macroscopic and static loads.
The principal stress vector was also used to describe the mechanical role of trabecular
microarchitecture. Next, a dynamic-explicit finite element method was used to visualize the percolation
of load transfer in the trabecular network. This approach provided a new insight into the investigation of

trabecular network morphology.

A new probabilistic simulation model based on a stochastic image-based multi-scale method was
then developed to ensure the reliability of the calculated apparent elastic properties, which was used to
examine the morphology of trabecular bone. Uncertainties that arise from bone characteristics,
experimental works and image-processing were modeled in a systematic manner. Fluctuations in the
uncertainty parameters were assumed in normal distribution, and effective properties were obtained
using a Gaussian mixture method. Good agreement between the predicted stochastic apparent elastic
moduli and the experimental findings of many researchers substantiated the reliability of the present
morphology analysis. The developed probabilistic model could be used potentially as an extrapolation
technigue from a calibrated case to another case without measured data, and it may also be applicable

to a variety of heterogeneous engineering materials, especially in microstructure design.
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Thesis Abstract

Registrati
egistration “KOU” NO.3948 Name Akagic, Amila

Number

Thesis Title
Adaptable Architectures for Acceleration of Protocol Processing using FPGAs

The emergence of multi-Gigabit Ethernet and ever-increasing volume of network traffic on the
Internet has begun outpacing server capacity to manage incoming data. In recent years, the
network traffic exhibits constant increase, due to the confluence of many market trends. Today, data
centers are considering employment of new technologies, such as 40- and 100-Gb Ethernet, however
their adoption rate is still rather small. The major concern is that the potential for such high
bandwidths would not be exploited, due to the communication overhead that consumes high levels
of processor's processing power. One major source of processing overhead is the TCP/IP stack. This
problem has been addressed in various methods. One method is to dedicate one or more cores for
TCP/IP processing exclusively. However, with the new paradigm shift to multicore processors, it is
hard to guarantee the high throughput for inherently sequential processes, such as cyclic
redundancy checks. Other methods include protocol processing offloading onto a specialized
hardware and using special large packets known as jumbo frames. This has been specially
beneficial in storage applications that transfer large blocks of data.

The future networks also seem to take a new direction toward so called programmable networks,
which will allow greater agility, programmability and flexibility. In this thesis, we take another step
in this direction by utilizing programmable hardware to achieve the same goals. At first, we target
one of the challenging aspects of iSCSI processing, which is processing of digests or Cyclic
Redundancy Checks (CRC). CRCs are often characterized as computationally intensive, and thus
often substituted with less efficient error detection schemes. We propose a non-adaptable and
fully-adaptable CRC accelerators based on a table-based algorithm, which has been rarely used in
hardware implementations. The non-adaptable CRC accelerator is suitable for acceleration of a
specific application, and has no ability to adapt to a new standard or an application. The
fully-adaptable CRC accelerator has ability to process arbitrary number of input data and
generates CRC for any known CRC standard during run-time. We modify table generation
algorithm in order to decrease its space complexity.

We also address the problem of efficiently implementing IP-based 1SCSI Offload Engine which
operates on the top of the TCP/IP protocol stack. Based on the analysis of iSCSI traffic, CPU
utilization and throughput of software-based Open-iSCSI, we propose a new architecture which
offloads data transfer and related non-data functions to an FPGA based adapter. The resulting
architecture relieves the host CPU from computational burden imposed by software
implementations. The iSCSI Offload Engine allows very low utilization on the host CPU of
approximately 3%. Our work is a step toward the goal of using hardware accelerators to enable

higher levels of agility, programmability and flexibility in future networks.
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Torsional Oscillator Study for Solid 4He Growth on Graphite and
Graphene from the Superfluid

Helium-4 (*He) exhibits various intriguing quantum phenomena at low temperature such as superfluidity. ~ Systems
containing superfluid and solid “He are ideal for clarifying theories of solid formation and have been studied in detalil.
The growth of solid “He on graphite from the superfluid phase is known to occur with the number of adsorbed layers
increasing with pressure. The solid is thought to undergo step-like growth below 1.3 K.  Experiments in search of
these layering transitions have seen that the solid grows layer-by-layer below 1.3 K, and possibly in a two-stage
layer-by-layer fashion below 0.95 K.  The two-stage layer-by-layer growth has, to our knowledge, never been confirmed
and its cause is still unclear.

This thesis presents experiments for solid “He growth adsorbed on graphite and graphene from the superfluid
phase at temperatures between 1.65 K and 0.1 K. Shifts and discontinuities in the oscillation frequency and patterns of
energy dissipation have been observed at constant temperatures.

The measurements on graphite show layer-by-layer growth that is mostly continuous and confirm the two-stage
growth seen previously. Measurements down to 0.1 K have revealed that there is less solid on the substrate at low
temperature. These observations lead us to believe that the exfoliated graphite samples (grafoil), used here and in all
previous studies, are not ideal substrates and severely influence the growth of the adsorbed “He.  The average platelet
diameters are on the nanometer order and the substrate has a tortuous pore structure.

We have also employed a graphene sample with average platelet diameters on the micrometer order and
observed the growth of a single “He layer to be a series of discontinuous steps.  This suggests that solid “He growth on
graphene does not occur in a simple layer-by-layer fashion. We propose that the uppermost solid “He layer grows via
a succession of two dimensional phase transitions through various commensurate and incommensurate phases.
Additionally, each discontinuity is preceded by a dip and overshoot that become larger at low temperature.
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Using an FPGA

The field of high performance scientific computing lies at the crossroads of many disciplines and
skill sets. Scientific computation from an application context makes some acquaintance with physics
and engineering sciences. Then, problems in these application areas are solve using scientific
processes, and the use of computers for numerical analysis to produce quantitative results. An
efficient implementation of the practical formulations of the application problems requires some
understanding of computer architecture, both on the CPU level and on the level of parallel computing.

One of the high performance computing (HPC) applications is computational fluid dynamics
(CFD). In aerospace industry, CFD is used asa common design tool. It presents scientific computation
methods to analyze fluid behavior for designing aircraft components such as engines and wings.
Therefore, software packages for CFD are needed for aeronautical engineers and researchers.
However, enormous floating-point calculations cause a long execution time required to simulate
complete aeronautics configurations. It remains as a bottleneck in the design flow of new structures
for the aircraft design. Thus, reducing the total execution time for aerodynamics analysis is one of the
important challenges of current research in this field.

Recent advances in Field Programmable Gate Array (FPGA) technology make reconfigurable
computing using FPGAs an attractive platform for accelerating scientific applications. The readily
availability and high-power efficiency of high-density FPGAs make them attractive to the HPC
community. Since their invention in the mid-1980s, FPGAs have been used to accelerate high
performance applications on custom computing machines. Under such circumstance, a new type of
computational systems is being focused for allocating a part of scientific operations to dedicated
hardware in order to achieve both low-cost and high-performance.

In this thesis, two CFD codes are studied: UPACS (Unified Platform for Aerospace
Computational Simulation) and FaSTAR (Fast Aerodynamics Routines) software packages. The
problems of these codes are hard to be executed in parallel machines because of their irregular and
unpredictable data structure. In addition, a single FPGA is not enough for the software packages
because the whole modules are very large. Exploiting reconfigurable hardware with their advantages
to make up for the inadequacy of the existing high performance computers has gradually become the
solutions. Instead of using a large number of chips, partially reconfigurable hardware available in

recent FPGAs is explored for these applications.

With the above aim, this thesis explores scientific computation of CFD applications and
implements the target subroutines in FPGA by utilizing partial reconfiguration technology. The goal of

this work is to achieve high performance compared to microprocessor execution and to clarify the
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relationships among hardware resources utilization, configuration time and performance according to
the evaluation results.

UPACS developed by JAXA (Japan Aerospace Exploration Agency) is one of CFD packages to
simulate compressible flow using multi-block grids. MUSCL (Monotone Upstream-centered Schemes
for Conservation Laws) scheme in UPACS is chosen as a target subroutine, since it is used twice in
core routine of UPACS. Partial reconfiguration is applied to the flux limiter functions (FLF) in MUSCL.
Two types of partially reconfigurable design are implemented that are static and dynamic
reconfigurations. Four FLFs are implemented for Turbulence MUSCL (TMUSCL) and eight FLFs are
for Convection MUSCL (CMUSCL). In statically reconfigurable design, the implementation has
successfully reduced the resource utilization by 44% to 63%. Total power consumption was also
reduced by 33%. Configuration speed was improved by 34 times faster as compared to full
reconfiguration method. In dynamically reconfigurable design, the implementation has successfully
reduced resources utilization by 60%. Total power consumption was also reduced by 29%.
Configuration speed was improved by 15 times faster compared to fully reconfiguration method. Both
implementations also achieved at least 17 times speed-up compared with the software execution.

FaSTAR, another CFD package developed by JAXA, supports several solvers and adopts
unstructured mesh as its grid form. The advection term computation module in FaSTAR is chosen as a
target subroutine, which a time-consuming and large function. Therefore, a partially reconfigurable flux
calculation scheme that would fit in a single FPGA was proposed. The flux computational module was
developed and five flux calculation schemes were implemented as reconfigurable modules, these
were: Roe, HLLE, HLLEW, AUSM"-up, and SLAU. The implementation of this module has the
advantages of saving up to 62.75% of resource and increasing the configuration speed by a factor of
6.28. Performance evaluation also shows that 2.65 times more acceleration was achieved compared
to the Intel Core 2 Duo at 2.4 GHz.

Finally, we summarize our proposed implementation method, utilizing the partial reconfiguration
technigue for saving hardware resources and achieving faster performance in comparison with
software execution. Based on the above, we discuss how the current work could be explored further

in order to develop the scientific applications of FPGAs.
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