91.305ComputerArchitecture,Fall 2003
Assignment: Introductionto the Y86 andSEQ
Out: Fri Oct31, Due: Fri Nov 7

1 Intr oduction

In this lab, you will learnaboutthe designandimplementatiorof athe Y86 processar
Thelabis organizednto two parts.

In Part A, youwill write somesimpleY86 programsandbecomeamiliar with the Y86 tools.
In PartB, youwill extendthe SEQsimulatorwith two new instructions.

(Thesetwo partswill prepareyou for Part C next week—theheartof the lab—whereyou will
optimizethe Y86 benchmarlprogramandthe processodesign.)

2 Logistics

Youwill work onthislab alone.
Any clarificationsandrevisionsto the assignmentill be postedon the courseéWeb page.

3 Handout Instructions

1. Loginto mercury.cs.uml.edu

2. Startby copying the file assignment7.tar , from the coursewebsite,to a (protected)
directoryon mercury in whichyou planto do yourwork. You cando this by saying:
cp “fredm/305/files/assignment7.t ar

3. Thengivethecommand:tar xvf assignment7.tar . Thiswill causethe following
files to be unpacled into an assignment7  directory: including assignment7.pdf
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(thisfile), simguide.pdf  (guideto the CMU simulators)anddirectoriessim/ , misc/
ptest/ , andy86-code/

4. Changeo thesim/ directoryandbuild the Y86 tools:

unix> cd sim
unix> make cl ean; nake

4 Part A

Youwill beworkingin directorysim/ in this part.

Yourtaskis to write andsimulatethefollowing two Y86 programs.Therequiredoehaior of these
programss definedby the exampleC functionsin examples.c . Be sureto putyour namein a
commentatthe beginning of eachprogram.

sum ys: lterati vely sumlink ed list elements
Write a Y86 program(sum.ys ) thatiteratively sumsthe elementf alinkedlist. Your program

shouldbe functionally equivalentto the C sum.list  functionin Figurel. Testyour program
usingthefollowing three-elemeniist:

# Sample linked list

.align 4
elel:
dong 0x00a
dong ele2
ele2:
Jdong  0xObO
dong ele3
ele3:
dong 0xc00
dong O
Write your programin thefile sim/sum.ys . | have alreadystartedyou off in theright direction

to iteratethroughthelist, summingit up.
Testyour codefirst by assemblinghesum.ys file with theyas assembler:

unix> yas sumys



yas livesin /usr/local/bin/ . Make sureyour PATHernvironmentvariableis setup properly
oryou’ll haveto givethefull pathto /usr/local/bin/yas eachtime you needto runit.

Then,runthesimulatorby saying:
unix> ./ssimsumyo

This will produceoutputon the terminal shoving what happened. For example, for the little
getting-started@odel’ ve suppliedyou with in sum.ys , runningthe simulatorproduces:

Y86 Processor: seg-full.hcl
45 bytes of code read

IF: Fetched irmovl at 0xO. ra=----, rb=%eax, valC = 0x0
IF: Fetched irmovl at O0x6. ra=----, rb=%edx, valC = 0x18
IF: Fetched mrmovl at Oxc. ra=%ebx, rb=%edx, valC = 0x0

IF: Fetched addl at O0x12. ra=%ebx, rb=%eax, valC = 0x0

IF: Fetched halt at O0x14. ra=----, rb=----, valC = 0x0
5 instructions executed
Exception status = HLT

Condition  Codes: Z=0 S=0 O=0
Changed Register  State:

%eax: 0x00000000 0x0000000a
%edx: 0x00000000 0x00000018
%ebx: 0x00000000 0x0000000a
Changed Memory State:

If youwantto single-steghroughyour program thenyou needto berunningan X seneronyour
desktop.

You cando this by either:

1. Goto Olsenandusea Linux machinein OS308. After loggingin, connectto Mercury by
sayingssh -X mercury . Then,from the shellsessionrunthe simulatorwith ./ssim
-g sum.yo (the-g means‘graphicsversion”). The groupof simulatorwindows should
popopenonyour screen.

2. Installan X Windows sener on your own computer The open-sourc€ygwin packagehas
one.Also, if youarebehinda NAT box or otherfirewall, you have to configureit to forward
port 22 to your machine.If you don’t know whatthis meansgethelp from someonevho
does,or pursueoption1 above.

Then, from your X Windows ervironment, opena local XTerm. From this prompt, do
thessh -X mercury.cs.uml.edu andlog in to Mercury. From Mercury; try saying
xeyes &. If apairof eyeballsshons up onyour screenX is working! Now you canrun
Jssim  -g sum.yo .



Pleasedon’t wait until the last minute to configure yourself for working at home. If you
areseriousaboutgettingthis working, getyour setuprunningwith time to spareif you run
into difficulty.

Turnin your assembledum.yo file, plusacopy of thetty simulatorresultsshaving the correct
sumin the %eax register Note: you cansay./ssim sum.yo > sum.txt to dumpthe
simulatoroutputinto afile namedsum.txt

copy. ys: Copy asourceblock to a destination block

Write a program(copy.ys ) thatcopiesa block of wordsfrom one partof memoryto another
(non-overlappingarea)areaof memory computingthe checksuni{Xor) of all thewordscopied.

Your programshouldconsistof a main routinethat calls a Y86 function (copy _block ) thatis
functionally equivalentto the copy _block functionin Figurel. Testyour programusingthe
following three-elemensourceanddestinatiorblocks:

.align 4
# Source block
src:
Jdong 0x00a
ong 0xObO
Jdong  0xcO0
# Destination block
dest:
Jdong Ox111
Jdong 0x222
dong 0x333

| have gottenyou startedwith acopy.ys sourcefile.

Turnin yourassembledopy.yo file, plusacopy of thetty simulatorresultsshoving how mem-
ory haschangedandthe XOR’ed resultin register%ebx).

5 Part B

Youwill beworkingin directorysim/ in this part.

Your taskin Part B is to extendthe SEQprocessoto supporttwo new instructions:iaddl (de-
scribedin homevork problems4.32and4.34)andleave (describedn homevork problems4.33
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/* linked list element */
typedef struct ELE {
int val;
struct ELE *next;
} *ist_ptr;
/* sum_list - Sumthe elements of a linked
int  sum_list(list_p tr Is)
{
int val = 0O
while (Is) {
val += Is->val;
Is = Is->next;
}
return  val,
}
/* copy_block - Copy src to dest and return
int  copy_block(int *src, int  *dest, int len)
{
int result = 0;
while  (len > 0) {
int val = *src++;
*dest++ = val;
result "= val;
len--;
}
return  result;
}

Figurel: C versions of the Y86 solution functions

list

Xor

*/

checksum of src

. See sim/misc/example  s. C

*/



and4.35). To addthesenstructionsyouwill modify thefile seqg-full.hcl , whichimplements
theversionof SEQdescribedn the CS:APPtextbook. In addition,it containdeclaration®f some
constantghatyouwill needfor your solution.

Your HCL file mustbegin with a headercommentcontainingthe following information:

e Yourname.

e A descriptionof the computationsequiredfor theiaddl instruction.Usethedescriptions
of irmovl andOPI in Figure4.16in the CS:APPtext asaguide.

e A descriptionof the computationsequiredfor theleave instruction. Usethe description
of popl in Figure4.18in the CS:APPtext asa guide.
Building and Testing Your Solution

Onceyou have finishedmodifying the seq-full.hcl file, thenyou will needto build a new
instanceof the SEQsimulator(ssim ) basedn this HCL file, andthentestit:

e Building a new simulator. You canusemake to build anev SEQsimulator:
unix> make VERSI ON=f ul |

Thisbuilds aversionof ssim thatuseshecontrollogic you specifiedn seq-full.hcl
To save typing, you canedit the Makefile  scriptassignVERSION=full there. (Then
you canjust saymake to build anew version.)

e Testing your solution on a simple Y86 program. For your initial testing,we recommend
runninga simple programsuchasasum.yo in TTY mode,comparingthe resultsagainst
thelSA simulation:

unix> ./'ssim-t asumyo

If the ISA testfails, thenyou shoulddelug your implementationby single steppingthe
simulatorin GUI mode:

unix> ./ssim-g asumyo
e Testing your solution using the benchmark programs. Onceyour simulatoris ableto cor
rectly executesmall programs,thenyou can automaticallytestit on the Y86 benchmark

programsan ../y86-code

unix>  (cd ../y86-code; nake testssin
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Thiswill runssim onthebenchmarlprogramsandcheckfor correctnes®y comparinghe
resultingprocessostatewith the statefrom ahigh-level ISA simulation.Seefile ../y86-
code/README file for moredetails.

e Performing regression tests. Onceyou canexecutethe benchmarkprogramscorrectly then
you shouldruntheextensve setof regressiortestsin ../ptest . To testeverythingexcept
iaddl andleave :

unix>  (cd ../ptest; make SI M- ./seqg/ssim

To testyourimplementatiorof iaddl

unix> (cd ../ptest; make SI M= ./seqg/ssim TFLAGS=-1)
To testyourimplementatiorof leave

unix>  (cd ../ptest; make SI M- ./seq/ssim TFLAGS=-1)
Totestbothiaddl andleave :

unix> (cd ../ptest; make SI M= ./seq/ssim TFLAGS=-il)

For moreinformationon the SEQsimulatorreferto the handoutCS APP Guide to Y86 Processor
Smulators (simguide.pdf ).



