
CS134 — Operating Systems (Re-)Introducing Processes

(Re-)Introducing Processes
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Colloquium on Friday! 
HW1 (Code Review) in class today! 

HW2 Released!
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Outline

• Processes and threads (the 105 perspective)


• Loading programs into the process structure


• Code Review


• The organization of processes, threads, and contexts
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Processes (from CS105)
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program.c

gcc -o program program.c

program ./program

/usr/bin/gcc -o program program.c

pid_t pid = fork(); 

if (pid == 0) { 
    printf(“Hello from child!\n”); 
} else { 
    printf(“Hello from parent!\n”); 
}

Hello from parent!

Hello from child!

Terminal/Shell

Compiler

Program 
Execution

Forked Child 
Process

1⃣ Name all of the possible outputs 
from the execution of ./program 
2⃣ How many processes depicted 

in this system?



CS134 — Operating Systems (Re-)Introducing Processes

Processes (from CS105)

• A process is an instance of any running program (including the shell!)


• Many processing platforms support multiprocessing (e.g., running different 
processes concurrently on different processors) 


• Everything that is needed to be known to execute a process is stored in the 
Process Control Block (PCB)


• The PCB contains information concerning: executable, arguments, errno 
value, status, file table, register values, memory state, scheduling information
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Process Address Spaces (from CS105)
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Text

Data

Stack

Dynamic

pid_t pid = fork(); 

if (pid == 0) { 
    printf(“Hello from child!\n”); 
} else { 
    printf(“Hello from parent!\n”); 
}

program

Code

Globals

Heap

Stack

In Linux, this process is performed by 
the loader ➡ the OS kernel handler for 

the execve system call
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Chat with your neighbor(s)!

(Re-)Introducing Processes

Recall that the fork system call is called once, but returns twice 
(with two different processes). Thinking about the PCB below, 
what would be directly copied from a parent process into its 

child on a call to fork? What needs to be written anew? 
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HW1: Code Review

• 10 minutes per group


• Part 1: copy-editing


• Consistent, readable style is sufficient for this class ☑


• Part 2: test cases


• (1) Describe the test case at a high-level


• (2) Describe the inputs to the test case (you may want to show the code that you wrote and used)


• (3) If the test case failed, describe the errors and what might be causing the errors (you can do 
this together!)


• What did you learn? Was there any syntax/tricks that you will takeaway? Did anything stand out?
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HW1: Remaining Logistics

• Programming component is done ✅


• Code Review has been completed ✅


• Code Review Response due by Friday ☑


• If you would like to submit changes before I look at your code (for thoughts 
and feedback), you can continue to do so through Friday ☑


• Homework 2 released! Details on the course page (programming due Sept 28)
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HW2 Partners
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Group 1: Katherine + Anika

Group 2: Livia + Ishita

Group 3: Henok + Tung

Group 4: Tian + Vadym

Group 5: Alan + Yaseen

Group 6: Larry + Sudharsan

Group 7: Philippe, Jalen, Drew

Group 8: Chengyi, Sadhvi, Aly

Code Review Pairs 

Group 7 + Group 6 
Group 2 + Group 3 
Group 5 + Group 4 
Group 1 + Group 8
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Processes, Threads, and Contexts
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Processes, Threads, and Contexts
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Basic setup of the 
stack and page table 

for the process
Setup initial register values, 
what can we observe about 

arg1 and arg2?

Setup initial register values, arg1 
and arg2 are the same inputs as 

the parameters to main!

Why aren’t we setting the 
instruction pointer to the 

function we want to execute?

Execute the 
“__context_thread_initial_func” 

so that the thread can exit cleanly!
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Processes, Threads, and Contexts

• To maintain a process control block (PCB), the processes subsystem of the 
operating system needs to define a process struct ➡ this is the same with the 
thread control block (TCB) and its associated context


• When “loading a program” into a context, we set the appropriate fields with the 
“context” attribute of the TCB


• The instruction pointer should point to the beginning of how the operating 
system wants to start executing the program with a clean exit (e.g., 
kthread_exit)


• The register values/stack should be set to the appropriate fields the ABI 
defines to run the function
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Managing Processes 
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p_pid

p_name 
(MAX_NAME_LEN)

p_threads

p_children

p_child_link

…

p_pid

p_name 
(MAX_NAME_LEN)

p_threads

p_children

p_child_link

…

p_pid

p_name 
(MAX_NAME_LEN)

p_threads

p_children

p_child_link

…
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Managing Processes (+ threads)
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p_pid

p_name 
(MAX_NAME_LEN)

p_threads

p_children

p_child_link

…

kt_stack

kt_retval

kt_errno

kt_context

… …

kt_proc

kt_plink

kt_stack

kt_retval

kt_errno

kt_context

kt_proc

kt_plink
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Managing Processes (+ threads (+contexts))
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p_pid

p_name 
(MAX_NAME_LEN)

p_threads

p_children

p_child_link

…

kt_stack

kt_retval

kt_errno

kt_context

… …

kt_proc

kt_plink

kt_stack

kt_retval

kt_errno

kt_context

kt_proc

kt_plink

rdi rsi

rdx rax

r8 r9

…
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Summary

• As presented in CS105, processes are one of the most important abstractions 
that we have in operating systems as it provides the majority of mechanisms 
for the OS to act as a referee, illusionist, and glue


• To “load a program” into a process (the function of the exec system call and 
the OS loader), the OS needs to set the thread context according to the ABI 
to run a program


• When managing these concepts, everything needs to be organized in OS data 
structures where attributes may communicate with one another to implement 
the functionality
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