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Microprocessor designers provide test 
developers with documentation on the 
target microprocessor: instruction set 
manual, standards, etc. Test 
developers create formal 
specifications and define test coverage 
goals in the form of test situations 
(arithmetical exceptions, cache 
hit/misses, and other events) and 
dependencies between instructions 
(via registers or memory). Both 
descriptions are used as inputs for the 
MicroTESK Generator. The generator 
automatically builds a set of test 
programs that cover all specified 
testing goals.  

 
MicroTESK: Test Program Generation for Microprocessors 
 
MicroTESK is a technology to generate test programs in assembler language for microprocessors and other 
programmable devices such as arithmetical coprocessors, controllers, etc. MicroTESK significantly improves the 
quality of verification by systematic construction of various test cases based on light-weight formal specifications 
of microprocessor instruction set and testing goals in terms of instruction-level test coverage. A set of special test 
data generation libraries (for integer and floating-point arithmetic, memory management, etc.) simplifies 
development of test generators and reduces labor cost of microprocessor verification. 
 
Test Development Process 
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 // Test case for goal N 
 // Dependencies:
 div.s $1, $5, $3 // Underflow
 div.s $2, $6, $8 // Overflow
 mul.s $7, $4, $9 // Inexact

// Test case for goal 1 
// Dependencies: 
 sw   v0, (t0)   // L1 Miss 
 sw   v1, (t1)   // L1 Hit
 dw   v2, (t2)   // TLB Miss

 // Test case for goal 0
 // Dependencies: add[0]-sub[1] 
 add  v0, a0, a2 // Overflow
 sub  t1, v0, t5 // Normal
 div  t7, s1     // Div by Zero

Set of Test Programs:
Delivered to Microprocessor Designers

Test Situations and 
Dependencies

(Test Coverage)

Formal 
Specifications of 
Instruction Set

Test Developer

MicroTESK Generator

Testing Goals:
Directed Test Generation

Test Generation

Microprocessor 
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(Instruction Set Manual, 
Standards, etc.)

Provided by
Microprocessor Designers

 
MicroTESK Features 
 
 Directed test generation – test programs are generated according to specified goals 
 High automation  – technology provides high level of automation 
 Self-checking tests  – test programs contain checks of microprocessor behavior 
 Java language  – formal specifications are developed in widely-adopted Java 
 Generation libraries  – there are ready-to-use test generators for typical instructions 
 Graphical interface  – generator has graphical user interface 

 
MicroTESK Generator 
 
The main components of the 
MicroTESK Generator that are 
responsible for construction of 
test cases form a generator core. 
Apart from the core components, 
the generator has a number of 
libraries which simplify 
development of microprocessor 
specifications and include many 
ready-to-use components like 
iterators, test data generators, 
etc. To facilitate using the 
MicroTESK Generator, it has 
graphical user interface. 
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UniTESK: Simulation-Based Verification of HDL Models 
 
UniTESK approach to hardware component verification is based on formal specifications of component’s 
operations. Formal specification slips each operation into a sequence of microoperations corresponding to 
separate stages and defines each microoperation in the form of pre- and post-conditions. This approach provides 
cycle-accurate component specification. On the base of such specifications the CTESK tool can automatically 
generate test sequences, verify correctness of component behavior in response to test action, and estimate 
verification completeness. CTESK implements advanced methods of test sequence generation. Formal 
specifications of a component are interpreted as finite state machine (FSM) of a special type. Test sequence is 
constructed on-the-fly by traversing FSM state graph. A set of special test data generation libraries (for integer 
and floating-point arithmetic, etc.) simplifies development of test generators and reduces labor cost of unit-level 
verification. 

 
Test Development Process 

On-the-Fly Test Generation and Checking
via Input/Output Signals

Test Situations and 
Dependencies

(Test Coverage)

Formal 
Specifications of 

Component

Test Developer

Hardware Component 
Documentation

(Description of Operations, 
Standards, etc.) CTESK Tool

Testing Goals:
Directed Test Generation

Provided by
Hardware Designers

Test Execution

Reports on Defects 
Identified and Testing 

Coverage

Delivered to
Hardware Designers

 
Hardware designers provide test developers 
with documentation on the target hardware 
component: description of operations, 
standards, etc. Test developers create formal 
specifications and define test coverage in the 
form of test situations (arithmetical 
exceptions, cache hit/misses, and other 
events) and dependencies between 
operations (via registers or memory). Both 
descriptions are used as inputs for the 
CTESK tool. Test sequence generation is 
performed automatically on-the-fly in an HDL 
simulator. The result of test execution is a 
detailed report on defects identified and 
testing coverage achieved during testing. 

 
CTESK Features 
 
 Directed test generation – test sequences are generated according to specified goals 
 High automation  – technology provides high level of automation 
 Self-checking tests  – tests automatically perform checks of design behavior 
 SeC language  – formal specifications are developed in SeC language 
 Generation libraries  – there are ready-to-use test generators for typical operations 
 Trace tools    – CTESK has advanced tools for test result analysis 

  
CTESK Tool 
 
CTESK test development tool is 
an implementation of the 
UniTESK technology for the C 
programming language. It uses 
special language SeC 
(Specification extension of C) to 
develop testbench components. 
Originally CTESK was developed 
for testing safety-critical C 
software like operating systems 
and implementations of 
telecommunication protocols. By 
now, we have adapted CTESK for 
simulation-based verification of 
HDL models. 
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