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Thread Control Block (TCB)

• This struct represent a thread in 
kernel or a process in user space.

• Every struct Tread occupies the 
beginning of its own page of 
memory.

• The rest of the page is used for the 
thread’s stack.



Thread Control Block (TCB)

• Struct Thread must not be allowed to grow too large.

• There is a magic number right after the struct Thread 
to detect stack overflow.
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Struct Thread
• Please read src/thread/impl.rs & src/thread.rs



Struct thread

• some handy interfaces(Pintos)

• thread/thread.h



Switching Thread

• In Tacos, read src/thread/manager.rs and src/thread/switch.rs.

• When schedule() is called, kernel find a next thread using 
scheduler and call switch().

• switch()use inline assembly to save the context, that is the 
value of all the registers and other useful information.

• When the thread is return from schedule(), that means the 
thread is scheduled again.
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1. Close interrupt
2. Get the context 

struct of two thread
3. Call switch
4. Reset interrupt



• Store the old context and load 
the new context.

• And call 
schedule_tail_wrapper()



• schedule_tail_wrapper
called schedule_tail.

• This function do some
necessary staff after switch.

• Note that this function is still 
the previous thread.

• But when it return, the pc will 
jump to register ra, and that 
is the thread we want to 
switch to.



Create a new thread
• What does spawn do?

1. Call build, which create a new 
thread control block (with 
necessary setups, including 
create a new pagetable…). 
Kernel thread has no new 
pagetable though. 

2. Register the new thread to the 
thread manager.

3. Next time when schedule() is 
called, the new thread has the 
chance to run. 



The first thread

• Tacos create the first thread 
in src/manager.rs:get(). The 
thread is created lazy 
statically, that is the first 
thread will not be created 
util the Manager::get() is 
called.



Initialization of the first thread

• The first thread is initialized in thread_init

• The struct address of the first thread depends on %esp, which is

initialized in loader.S
BIOS ROM

0x00100000 (1MB)

0x000F0000 (960kB)

BIOS Data
0x00000600 (1536B)

0x00000400 (1024B)
CPU-owned

0x00000000 (0B)

Pintos Loader
0x00007e00 (31.5kB)

0x00007c00 (31kB)

Pintos Kernel

0x000a0000 (640kB)

0x00020000 (128kB)

PC’

page tables 

for startup
0x00010000 (64kB)

page directory 

for startup
0x0000f000 (60kB)

kernel stack

and initial thread struct
0x0000e000 (56kB)



Brief introduction to RAII

• RAII(Resource Acquisition Is Initialization) is an important 
technology for modern OOP.

• The resource is automatically initialized when we get it the first 
time, and automatically dropped when we finish our last access.

• Benefit is obvious.

• Need some tricks or language support.

• The first thread in Tacos, is an example. There are more examples 
of RAII in Tacos.



Synchronization (Tacos)

• Code in src/sync

• Locks:
• Interrupt lock
• Sleep lock
• Spin lock

• Condition variable

• Semephore

• Mutex: Based on semaphore



• doubly linked list

• an empty list

• a list with 2 elements

• a list of complex struct

• embed a list_elem in the struct

• manipulate the inner list_elem

List in Pintos

head tailNULL NULL

head elem1NULL elem2 tail NULL

head
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List in Pintos

• example: ready_list

• list_entry: convert pointer to LIST_ELEM

into the pointer to the struct containing it



List in Pintos

• some handy interfaces

• lib/kernel/list.h



Lab1 Tasks

1. Alarm clock: sleep using spinning is inefficient, so try to 
implement a better sleep().

2. Priority scheduling: 
1. Implement a strict prority scheduling algorithm
2. Implement function to get and set prority
3. Implement fifo between threads with same prority
4. Implement prority donation only for locks.

3. Important: For Tacos, please synchronization your tacos with 
the github repo.



Some hints
• Read docs and code before every thing.

• Do your design before writing.

• Test driven developing

• Debug by using gdb or printing logs.

• I try to let opencode(deepseek reasoner) solve Tacos lab1 by itself. 
After using 20M+ tokens, it still can’t pass all the tests.

• Maybe it is struggling with Rust. I don’t know.

• Another possible reason is that most of the model has a dramatic 
regression with more than 100K context.


