
HW2 Solution 

1. What are the advantages of using a higher-level language to implement an  

operating system?  

The code can be written faster, is more compact, and is easier to understand and 

debug. In addition, improvements in compiler technology will improve the generated 

code for the entire operating system by simple recompilation. Finally, an operating 

system is far easier to port — to move to some other hardware — if it is written in a 

higher-level language. 

 

2. There are two different ways that commands can be processed by a command  

interpreter. One way is to allow the command interpreter to contain the code  

needed to execute the command. The other way is to implement the commands  

through system programs. Compare and contrast the two approaches.  

In the first approach, upon the user issuing a command, the interpreter jumps to 

the appropriate section of code, executes the command, and returns control back to 

the user. In the second approach, the interpreter loads the appropriate program into 

memory along with the appropriate arguments. The advantage of the first method is 

speed and overall simplicity. The disadvantage to this technique is that new 

commands require rewriting the interpreter program which, after a number of 

modifications, may get complicated, messy, or too large. The advantage to the second 

method is that new commands can be added without altering the command interpreter. 

The disadvantage is reduced speed and the clumsiness of passing parameters from the 

interpreter to the system program. 

 

3. Describe the relationship between an API, the system-call interface, and the  

operating system.  

The system-call interface of a programming language serves as a link to system 

calls made available by the operating system. This interface intercepts function calls 

in the API and invokes the necessary system call within the operating system. Thus, 

most of the details of the operating-system interface are hidden from the programmer 

by the API and are managed by the run-time support library. 

 

4. What are the advantages and disadvantages of using a microkernel approach?  

One benefit of the microkernel approach is ease of extending the operating 

system. All new services are added to user space and consequently do not require 

modification of the kernel. The microkernel also provides more security and 

reliability, since most services are running as user — rather than kernel — processes. 

Unfortunately, microkernels can suffer from performance decreases due to increased 



system function overhead. 

 

5. Shortly describe the characteristics of Dalvik virtual machine of Android system.  

(You may need to google it. ^^) 

DVM is Register based which is designed to run on low memory, uses its own byte 

code and runs .Dex file. JVM is Stack based which uses java byte code and runs .class 

file having JIT. Java source code is compiled by the Java compiler into .class files. Then 

the dx (dexer) tool, part of the Android SDK processes the .class files into a file format 

called DEX that contains Dalvik bytecode. The dx tool eliminate all the redundant 

information that is present in the classes. In DEX all the classes of the application are 

packed into one file. DVM has been designed so that a device can run multiple instances 

of the VM efficiently. Stack-based machines must use instructions to load data on the 

stack and manipulate that data, and, thus, require more instructions than register 

machines to implement the same high level code, but the instructions in a register 

machine must encode the source and destination registers and, therefore, tend to be 

larger. 

ref. http://stackoverflow.com/questions/3446540/what-is-the-difference-between-dvm-and-

jvm 
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