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Course Overview 

• What will you do? 
–  simulate a MIPS CPU 

• Pipeline 

• Cache 

• Advance module (or Simics) 

 

• What will you use? 
– Modelsim 6.5b SE 

– Verilog 

 



TAs 

 

• Diyi Yang（杨笛一）  

 

• Hongyu Zhu（朱虹宇） 

 

• Liuli Chen（陈旒俐） 

 



Schedule 

• 3.2: First lecture(Pipeline) 

• 3.25(tentative): Deadline for Pipeline Phase && 
Second lecture(Cache) 

• 4.16(tentative): Deadline for Cache Phase && 
Third lecture(Optional Module) 

• 5.8(tentative): Final submit 

• 5.15(tentative): Presentation 

 

• No Delay! 



MIPS architecture 

• What is MIPS? 

–  Microprocessor without Interlocked Pipeline 
Stages 

– a reduced instruction set 
computer (RISC) instruction set architecture (ISA) 



Pipeline 



Main components 



Registers && Memory 



Instructions 



Instructions(cont.) 

• See Green Card 
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Instructions(example) 



Instructions(example) 



Instructions(example) 



Instructions(example) 



Single sycle CPU 



Cut them into stages 

IF – Instruction Fetch 
ID – Instruction Decode 

EXE – (EXEcution) 
MEM – (MEMory access) WB – (Write Back) 

 



baseline 



How pipeline works 



hazard 

• Structural dependency 
– Add hardwares 
– Compiler 

• Control dependency 
– Delayed branch 
– *Dynamic branch prediction 

• Data dependency 
– Compiler 
– Forwarding 
– Stall  



Delayed branch 



Ambiguity 

• In jal, the return address in $ra is PC+4 instead 
of PC+8 



Data dependency 



Forwarding  



3 kinds of forwardings 

• Forward ALU result from EXE stage to ID stage 

• Forward ALU result from MEM stage to ID stage 

• Forward MEM result from MEM stage to ID stage 



Stall  

wpcir = 0 



Pipeline 



Parameters 

• Cycle： 4(2*2) clocks / cycle 

–  ▔ |__| ▔ |__ 

–  always #2 clock = ~clock;（bonus: #1） 

  

• Memory: 10 clocks but no delay in this phase 

–  instructions and data share the same memory 

• 1st level cache: 3 clocks 

• 2nd level cache: 5 clocks 



Self-modifying code 

• code that alters its own instructions while it 
is executing 

 

• See wikipedia for more information 

– http://en.wikipedia.org/wiki/Self-modifying_code 



A simple demo 



How to start 

• http://mips.acm-project.org/ 

• Learn Verilog. 

• Install Modelsim. 

• Slides of liyamin 



Some other words… 

• This is an open project, try to shock TAs. 
 

• NO CHEAT. 
 

• 出来混，总是要还的。 
 

• 安迪爬过了一条又臭又长的排水管，干干净净
地到另一个世界去了。 
 

• Enjoy it. 



Q & A 


