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With increasing sophistication of VLSI technology, pro-
cess, and architecture, microprocessors and SoC systems
continue to increase in complexity. This has resulted in
an increasing trend in design errors, manufacturing flaws,
and security holes in modern VLSI systems. As comput-
ing moves from servers, desktops, and laptops to data-
centers and clouds on the one hand, and phones, tablets,
and wearables on the other, the situation is expected to
be exacerbated with increasingly diverse form factors, high
integration complexity, and more complex manufacturing
process. Consequently, verification and testing technology
will continue to dominate as crucial factors in time-to-
market, reliability, and cost of VLSI systems. There has
been significant research on verification and testing chal-
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lenges and their synergy for modern and future VLSI sys-
tems. However, much of the research is scattered across
different conference proceedings and journal issues, and
entail different (and often conflicting) approaches, for-
malisms, and assumptions. It is time to provide a focused
and unified look at the domain, identify and consolidate
the key problems and emerging trends in test and verifi-
cation, and reflect on how to apply the techniques syn-
ergistically for ensuring reliability of current and future
systems.

This special issue documents some recent progress in
this challenging research area. Note that this is a vast area
with a large diversity of interesting research topics ranging
from tools, techniques, methodologies, and target applica-
tions. Covering the entire gamut of this research of course,
is beyond the scope of a single special issue. Instead, our
goal has been to provide a sampling of the different facets
of this exciting domain, and highlight some key emerg-
ing trends. With that goal in mind, we have picked seven
representative articles covering several orthogonal research
directions in the broad spectrum of verification and test-
ing challenges the next-generation computing. Many of
the papers in this issue are extended versions of work
presented at the Microprocessor Test and Verification Work-
shop (MTV) 2012. Indeed, the special issue was inspired
by consistent contributions to the area by MTV participants
over the last decade, and in particular by several signifi-
cant presentations on the topic in MTV 2012. However, the
issue includes other papers as well. Each paper was rig-
orously peer-reviewed to ensure that it meets the journal
standards. Since a key goal is to provide a comprehensive
reference for the different research challenges and progr-
ess, each article includes a detailed discussion of related
research.

mailto:sandip.ray@intel.com
mailto:jayanta.bhadra@freescale.com
mailto:m.abadir@freescale.com
mailto:licwang@ece.ucsb.edu


622 J Electron Test (2013) 29:621–623

The first paper, “Observation-Oriented ATPG and Scan
Chain Disabling for Capture Power Reduction” by Lung-Jen
Lee, presents a method for reducing test power for test-
ing integrated circuits. The method combines test pattern
generation with scan chain disabling to achieve low capture
power, and is shown to be empirically efficient.

The second paper, “LLVMVF: A Generic Approach for
Verification of Multicore Software” by Sousa and Sen,
addresses another important challenge in verification, viz.,
concurrency. With computing going to multicore, there
is a critical need today to ensure that (concurrent) soft-
ware running on multicore systems operate correctly. The
paper presents a new framework called LLVM Verification
Framework LLVMF that provides a scalable approach for
verification of multicore software. The framework targets
Low Level Virtual Machine (LLVM) byte-code representa-
tion of multicore software, and the paper discusses the use
of the framework on verification of multicore software using
Pthreads library.

The third paper, “On the Reuse of Heterogeneous IPs
into SysML Models for Integration Validation” by Bombieri
et al. addresses two important issues in the verification of
SoC designs: integration validation and IP reuse. A critical
factor in SoC design is efficient, accurate integration of IP
components; however, this raises the challenge of quickly
validating the integration. The approach described in the
paper targets integration validation of SysML models. In
particular, it discusses an approach for efficient reuse of
already existing heterogeneous IPs into a SysML models
during integration validation, without requiring the designer
to generate SysML abstractions for those IPs.

The next two papers deal with challenges involving
transaction-level models (TLMs). With growing complex-
ity of hardware designs, transaction-level models are get-
ting increasingly viewed as an important abstraction that
can act as a manageable verification target while provid-
ing meaningful correlation to lower-level (RTL or netlist)
implementation. On the other hand, TLMs come with their
own verification challenges. In “Automatic Generation of
System Level Assertions from Transaction Level Mod-
els”, Liu and Vasudevan discuss an important challenge,
generation of assertions. Assertion generation is critical,
since they define the specifications used as verification
targets; thus, the more complete and accurate the asser-
tions the better the quality of results of verification. The
paper discusses how to use machine learning techniques
on simulation traces to generate high-quality assertions for

TLM designs, and offers experimental results demonstrat-
ing the scalability and accuracy of the method. Next, in “A
Semantics-based Translation Method for Automated Ver-
ification of SystemC TLM Designs”, Gao and Il discuss
an approach to translate TLM designs into a formal model
which can then be analyzed formally using existing model
checkers.

The final two papers deal with another interesting emerg-
ing area, verification of asynchronous and analog sys-
tems. Modern systems increasingly have analog/mixed-
signal (AMS) components integrated together with a num-
ber of digital blocks; furthermore, global synchronization
is being increasingly difficult, thus making asynchronous,
self-timed system designs a potentially attractive alterna-
tive. Uygur and Sattler, in “A Novel Formalism for Partially
Defined Asynchronously Feed-Backed Digital Circuits”,
look at an important aspect of asynchronous systems, viz.,
partial definition due to metastability. They develop a for-
malism for such partially defined asynchronously feed-
backed digital circuit, and how the formalism can handle
metastability and analog feedback in digital structures.
Finally, in “Formal Verification of Analog and Mixed
Signal Designs using SPICE Circuit Simulation Traces”,
Lata and Roy present an approach for verification of
analog/mixed-signal designs. They use analog simulations
from SPICE to formally verify AMS blocks, and provide a
technique for hierarchical verification of the system using
simulation results from different abstraction levels of the
design.

The future of computing will likely include a large diver-
sity of systems and platforms, with unique challenges in
verification and testing. Development of effective, scal-
able test and verification technologies for all the different
platforms will likely remain an elusive goal in the fore-
seeable future. However, the area is vast, the challenge is
real, and there is encouraging trend in attacking designs
in different domains with generic but domain-specific the-
ories, tools, and methodologies. Perhaps through a cross-
pollination of these efforts we will one day successfully
address the test and verification challenges of future com-
puting systems. Of course, a single journal issue can only
scratch the surface of the area. We hope that these seven
articles can provide a source for further references and
research.

We express our sincere thanks to all the authors and ref-
erees for their contribution in creating this special issue.
We thank Prof. Vishwani Agrawal (EIC, JETTA), for his
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encouragement and support, and Maria Rhea Perilla for
technical help in this long process. We hope you enjoy
this issue and that it inspires more research to over-
come further challenges in test and verification of future
systems.
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