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Introduction

The goal in taking a new approach to system validation 

is to reach a level of modeling where rapid analysis 

cycles can take place, and provide the opportunity to 

perform additional testing that will confirm the correct 

content of the design, yet also support a smooth migra-

tion to implementation. 

The key technique is to abstract away from the full 

detail of the design, just retaining sufficient features 

to prove, or validate, that the functions required can 

be performed within the specified design goals and 

performance criteria. Transaction level modeling (TLM) 

is receiving attention now that some standards have 

been defined, and can provide an effective basis for an 

executable model of the whole system with fast simu-

lation and extensive analysis possibilities. 

The flow discussed here addresses the sourcing of 

appropriate models, the efficient assembly, and itera-

tive change, of the system model, and execution of 

hardware and software, with performance analysis as 

well as full functional validation. In real applications, 

this flow has yielded significantly faster simulations, 

enabling more complete scenarios to be exercised and 

analyzed, and higher quality designs to be produced.

Overall Flow Required

System-level modeling, especially at a higher, consist-

ent level of abstraction and interface standards, can 

allow faster, more complete design verification, includ-

ing functional validation, IP verification, block to block 

interaction and protocol verification, and system per-

formance analysis

To these required steps to prove the design can be 

added capabilities such as architectural exploration, IP 

selection validation, and hardware/software integration 

– all activities that can help produce improved device 

implementations and higher performance products.

Thus, a system level flow (Fig.1.13) must support the 

sourcing of appropriate models, coupled with mecha-

nisms to support correctly assembling and readily 

modifying design configurations. Fast simulation, that 

includes hardware and software components of the 

design with appropriate levels of accuracy, and addition 

an analysis to support iterative improvement enables 

effective system-level validation.

Fig. 1.13: Required flow for System-level design

Successful implementation requires that the design 

is migrated to familiar RTL form, and a later discus-

sion briefly considers some of the various techniques 

available to perform this transition, while retaining the 

continuity throughout the process necessary for quality 

results.

Effective System-Level Modeling

A system-level model needs to include the functions 

required in the design, but also needs to support the 

mapping of these functions onto implementation. It 

must be easily executable, to exercise both hardware 

and software functionality, and to enable analysis of 

traffic, bottlenecks, performance attained and design 

opportunities. 

With the complexity of system designs, the model has 

to abstract from the detail of actual implementation, 

such as is represented in hardware RTL design. 

The focus of RTL design is directed towards correct 

implementation, and the models used incorporate 

the full levels of detail needed to achieve that goal. In 

RTL design, (Fig. 1.14) the “behavior” of the design 

incorporates the architecture, which is often implicit 

in the way that the individual elements are coded. 

System-Level Validation Increases Design 
Productivity and Saves Errors
A technical article related to the VISION project. 

As the complexity of system on chip (SoC) devices rises to include scores, in some cases hundreds of 

distinct blocks, system validation becomes a critical concern. A variety of techniques has emerged to 

help designers verify that individual blocks of a device meet performance specifications, but validating 

functional intent in a system context is a relatively new challenge for hardware designers. This article 

outlines an approach for high-level system validation before RTL implementation, and presents a flow 

to achieve this increasingly essential task, supporting both hardware and software aspects of system-

level design. 
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