Guide to the MSCS Program Sheet

Eric Robets September 2007

Welcome to the Stanford Computer Science Department!  This guide is designed to hdp you
undestand the requirements for the Master of Science in Computer Science (MSCS) and, more
specificaly, how to use the MSCS program sheet which details your specific course of study
leading to thedegree.

The MSCS program sheet

The central requirement for the MSCS degree is completion of at least 45 units tha represent an
approved academic plan. The conaete representation of tha academic plan is your program
sheet, which lists the courses you intend to use to satisfy the 45-unit requirement. Sepaate
program sheets are available for each of the preapproved areas of specialization; a sample
program sheet showing the requirements for the Systems specialization is attached to this guide
Program sheets for the other specidization areas are available from the racks outside Gates 182,
andontheweb a thefollowingURL: cs. st anf or d. edu/ Degr ees/ nscs/ pr ogr ansheet s/ .

You mug file your initial program sheet before the end of your first registered quater as a
MSCS student. Filing the program sheet, however, does notlock you into taking exactly the set
of courses you origindly propo. The best way to think about your program sheset is as a
contract between you and the department detailing the requirements for the degree. Completing
the courses in your approved planN as long as you fulfill the general requirements tha apply to
al degreesN will entitle you to graduae with the MSCS degree in your chosen area of
specidization. If you need to change your plan of study, you mug smply renegotiate the
contract, which meansfiling a new program sheet tha represents your updaded course of study.
You mug get your adviser@ signaure on the revised plan but need not get new signaures for
individud courses that were approved on a previoudy filed program. For example, if you have
aready gotten approvd from your adviser to court courses from another ingitution toward your
breadth requirements, you need not get those signdures agan.

Theimportant thing to remember is tha, before you will be cleared for graduaion, you must
have a program sheet on file tha matches the courses tha you in fact completed. If you decide
to changeyour course of study, you should get a new program sheet signed as soonas possible to
enaure tha the changes are in fact approved. If you wait until your find quater and approach
your adviser with a program that differs subdantialy from your origind program, you may find
tha you need additiond quaters to complete an approved course of study. By keeping your
program sheet up to dae, you can be confident tha the program you are pursuing is in fact
sufficient for the MSCS degree.

Expected background

Students come to the Stanford M SCS program with awidevariety of backgrounds Some of you
have recently completed undegraduae degrees in computer science, while others are taking
your first forma computer science courses in many years. The MSCS program is flexible
enoughfor youto design a program tha starts at the appropriate level.

The MSCS program assumes tha all entering students have acquired the founddions of
computer science at the level of an undegraduate minor. At Stanford, these founddions are
represented by the following courses, which are consdered as the standad prerequisites for the
program:



¥ CS103A/B or CS103X (Discrete Structures)

¥ CS106A/B or CS106X (Programming Methodobgy and Abdractiong
¥ CS107 (Programming Paradigms)

¥ CS108(Object-Oriented Systems Design)

¥ E40 (Introdudory Electronics)

If you have taken these coursesN either at Stanford or elsewhereN you have the necessary
backgroundto begin studying at the MSCS level. If not, you need to think about whether you
should take oneor more of these courses before you begin more advanced study. Thedecisionis
entirely up to you. If you have been working in theindugry for severa years, you may aready
have acquired the necessary backgroundon your own. If you are unsure, you should read over
the descriptionsof these courses in the Stanford Bulletin and see whether the topics are familiar.
Y ou can aso discuss your backgroundwith your adviser and ge a recommendaion about wha
courses to take.

Taking prerequisite classes at Stanford has advantages and disadvantages. The dange in
skipping a prerequisite lies in finding yourself out of your depth in a more advanced course. If
you haven®taken many computer science courses or feel tha your education in these areasis out
of date, you might want to make sure that you have a solid grounding in the discipline by starting
with a prerequisite course. On the othe hand, taking prerequisite courses will amog certainly
dday your MSCS degree. The program you submit for your degree may indudeat mog 21 units
from the prerequisite courses in the CS100-109 rangeand tho<e listed under the general heading
of breadth requirements. If you have to take prerequisites and breadth courses beyond the 21-
unit limit, youwill end up having to take more than 45 total units to complete your degree.

Thebottom lineis tha deciding which prerequisite courses you need to take is entirely up to
you. You do not nead your adviser@ approvd to skip a prerequisite if you feel you have the
necessary background, althoughyou are certainly encouraged to talk with your advisor about
your decision.

Breadth requirement

The Master of Science degree in Computer Science indicates two things to progective
employers.  First, it guaantees tha you have a broad groundng in computer science as a
discipline Second, it certifies that you have studied a paticular area in detail and thus have
additiond depth in a paticular specialty. Both componeits are important to the Master@
program, and it is not posible to secure a Stanford MSCS degree tha does not meet both
requirements.

Students are asked to demondrate breadth by taking courses in three genga areas, as
illugrated by the excerpt from the program sheet shown in Figure 1. Typically, each area is
organized as a small set of required courses and a larger set from which you can choo®
paticular courses that fit best with your overall program. To satisfy the breadth requirement,
you mus demondrate that you have taken each of the required courses, along with an
appropriate subset of the highe-level breadth courses that meet the requirements for each area.
You do not, however, need to take these courses at Stanford. If you have taken an equivalent
course elsewhere and have recelved at least a B, you can use tha course to satisfy the
corresponding breadth requirement, as long as you secure the approvd of your adviser. The
individud descriptionsin Figure 2 indudea brief summary of wha we expect from each of the
breadth courses, so tha you will have a better idea of whether the courses you have taken will
satisfy therequirement. Note tha usng a course from another ingitutionto satisfy your breadth



Figure 1. Breadth requirements
Area A: Mathematical and theoretical foundations

Required: Equivalent elsewhere Approval Grade Units
Probability(Stat116 or MSE220 or CME106)

Automata and Complexity (CS154)
Algorithmic Analysis (CS161)

Choose one of:
Numerical analysis (CME108 or CME302)

Logic (CS156, 157, CS258, or Phil 251)
Mathematical Methods (CS205A)

Area B: Computer systems

Required: Equivalent elsewhere Approval Grade Units
Computer Architecture (EE108B or EE282) | | | |

Choose two of:
Operating Systems (CS140)

Compilers (CS143)
Computer Networks (CS244A or EE284)

Area C: Al and applications

Choose two, including one at 200 level Equivalent elsewhere Approval Grade Units
Artificial Intelligence (CS121 or CS221)

Databases (CS145 or CS245)
Graphics (CS148 or CS248)

requirements does not give you any units toward the MSCS degree; it merely relieves you from
the respongbility of taking tha paticular course as pat of your Stanford degree. By usng
courses from other inditutionsto satisfy your breadth requirements, you give yourself time to
take more advanced courses.

It is also important to undestand tha only coursework can be used to satisfy the breadth
requirement. It isnotsufficient to claim tha you have already learned the material in some area
onyourown. Atthesametime, itisin noone3 best interest to have yourepeat material tha you
aready know. If acourse tha@ listed in the breadth category would be too elementary, you can
usudly satisfy the requirement by taking a more advanced course in the same area. If, for
example, you bdieve tha you aready know everything tha CS143 would teach you about
compilers, take CS243instead and ask your adviser to countit as your breadth requirement. In
gengad, you should fed free to subgitute more advanced courses for courses listed as
requirements if you are ready to do the work at that level. There are, however, some specific
exclusons In particular, CS240 does not serve as an equivalent for CS140 because the more
advanced course in this case does not in fact require you to use much of the essential material
from CS140

Sometime early in your first quaterN preferably in the first week or twoN you should
schedule a meeting with your academic advisor and go over your breadth requirements. If you
have taken courses tha you would like to use in fulfillment of these requirements, fill in the
appropriate information on your program sheet, collect the required suppoting doauments (see
figure 3) and ask your adviser to approve a course waiver (or waivers). You may need to do
some convindng. You should be prepaed to ansver smple questions about the material
covered in the course you are seeking to replace. Thefind decisionisupto your adviser. If you
can convince your adviser tha you have learned the material in a previouscourse, you can skip
the specific requirement and move on to more advanced material. If you can® convince your
adviser, you® have to take the course at Stanford.



Figure 2. Brief descriptions of courses meeting the breadth requirements
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Probability (Stat 116 or Man Sci & Eng 220 or CME 106). The breadth requirement in statistics can usually
be satisfied by any course in probability taught from a mathematical perspective. Courses in statistics designed
for social scientists generally do not have the necessary sophistication. A useful rule of thumb is that courses
satisfying this requirement must have a calculus prerequisite.

Automata and Complexity (CS154). This course covers basic automata theory as well as the foundations of
complexity theory (NP completeness and associated categories of complexity). To meet this requirement, you
must submit a course that covers both areas. If you have taken a course that covers only automata theory, you
should consider enrolling in CS154N and then using both courses (your previous automata course together with
CS154N) to satisfy this requirement.

Design and Analysis of Algorithms (CS161). The most important thing to realize about CS161 is that it
covers material at a higher level of mathematical sophistication than many courses on agorithms at other
ingtitutions. A course in (Data Structures and AlgorithmsOtaughtN as it is in many schoolsN as the second
programming course would not satisfy this requirement. In general, if you want to use a course from another
institution in place of CS161, that course should list both the introductory programming sequence (the
equivalent of Stanford® CS106 series) and the introductory theory course (Stanford® CS103 series) as
prerequisites.

Numerical Analysis (CME108 or CME302). If you choose this course for your breadth elective, any
equivalent course must focus on numerica methods for scientific and engineering applications and must
include calculus or linear algebra as a prerequisite.

Logic (CS156, CS157, CS258, or Phil 251). Courses used to meet the breadth requirement in logic can come
from arange of disciplines, as long as the level of mathematics used in the course is sufficiently rigorous. At
Stanford, for example, Philosophy 251 can be used to meet this requirement because it has the necessary
mathematical rigor. If you have taken a similar course elsewhere, you should discuss the syllabus with your
adviser to determine whether it satisfies the requirement.

Mathematical M ethods (CS205A). This course covers severa topics in continuous mathematics that are used
in more advanced courses and research in the robotics and vision areas. Although it is certainly true that other
institutions cover some of the fundamental material, it is unlikely that any single course at another institution
would cover the full set of topics which are chosen to meet specific programmatic needs. If you want to use
courses (typically more than one) from your former ingtitution to substitute for CS205A, you will need to talk
with the instructor.

Computer Architecture (EE108B or EE282). If you have taken a computer architecture class elsewhere, it
probably meets the systems breadth requirements for Stanford. The course, however, must focus on
microprocessor architecture and may not be a simple course in electronic circuits. The Systems specialization
requires EE282; for other specializations, either course is appropriate.

Operating Systems (CS140). Most undergraduate programs in computer science offer a course in operating
systems that follows a relatively standard syllabus. If you have taken a course that includes GDperating
SystemsQin the title, that course will probably serve as an equivalent to CS140. The course used as an
equivalent, however, must cover the basic techniques of operating systems listed in the catalog description for
CS140. Some higher-level courses in the theory of operating systemsN including CS240 at StanfordN do not
cover this material and cannot be used as substitutes.

Compilers (CS143). Aswith the course in operating systems, the breadth elective in compilers is usually easy
to satisfy if you have taken a course elsewhere with GCompilersQOin the title.

Computer Networks (CS244A or EE284). Once again, the material in a computer networks course is
reasonably standardized across university curricula. If the course that you have taken covers topics that match
those shown in the catalog descriptions of the corresponding Stanford courses, you will presumably be able to
use your previous course toward the systems breadth requirement.

Artificial Intelligence (CS121 or CS221). This course is a general survey of the field of Al, taught at two
different levels. The Al specialization requires CS221 as part of the breadth requirement, which means that
any substituted course from another institution must match CS221 in its level of rigor and depth of coverage.
For other specializations, most courses that present a survey of Al techniques will serve as equivaents to
Csi21.

Databases (CS145 or CS245). Most courses in database techniques as long as they cover the theory of
databases and are not simply Ghow-toOcourses for database applicationsN will serve as an equivaent to the
database courses.

Graphics (CS148 or CS248). Most courses in computer graphics will serve as equivaents for the Stanford
requirements.




Figure 3.
Breadth Course Waiver
Computer Science
MS Program

Students wishing to waive Breadth courses based on work completed at another
institution must collect the following documents before meeting with their faculty
advisers. These documents are required. Your adviser will not evaluate or approve
your waiver requests without them. Please complete one form per waiver request.

Name (please print)

Stanford course for which waiver is being requested

Adviser name (please print)

Required documents:

1) The course description, syllabus and textbook list for the 'Breadth course
equivalent' course you took at your previous institution. Print out a copy of
each and attach them to this form.

2) The Stanford course description, syllabus and textbook list for the Breadth
course you want waived (for comparison purposes). Print out a copy of
each and attach them to this form.

3) A transcript (a photocopy will be acceptable) showing the grade received
in the 'Breadth course equivalent' course you completed at your previous
institution. Note that you must have earned a grade of 'B' or better for a
waiver to be granted.

(Adviser please fill out this section)

This course waiver request is: Approved Denied

Adviser Signature Date

Adviser Notes:



Thefollowing summarizes therules for satisfying the breadth requirements:

¥ You mug complete the requirements in each of the three areas listed on the program shest.
The breadth requirements are never completely waived; you mug show tha you have taken
appropriate courses in each of thethree areas.

¥ If you take one of the Stanford courses listed on the program sheet for a paticular
requirement, you satisfy the corresponding requirement directly and do not need to get your
adviser@ approvd.

¥ |If you have already taken an equivalent course at another ingitution and have received at
least a B, you may ask your adviser to accept tha course as satisfying the breadth requirement
in tha area. To do so, fill in the deails of the subdituted course on your program shest,
collect the required suppoting doauments, and then ask your adviser to sign in the space
provided on the breadth course waiver form..

¥ |If you use a course from another inditution to satisfy the breadth requirements in a particular
area, tha course does not countfor any units in the Stanford program. The advantage of using
a previous course to fill a breadth requirement is smply tha it allows you to take more
advanced courses in your program. It does not reduce the nunber of units you will have to
complete.

¥ You may not count more than 21 units from the set of courses tha comprise the program
prerequisites (courses numbered between CS100 and CS109) and the courses listed unde the
breadth requirement category. If you need to take more courses in these categories, your
program will have to indudemore than 45total units.

Seminars

The MSCS program requires you to complete at least one 500-level CS seminar (or EE380 or
385A) so tha you have some exposure to theresearch activity of thedepartment. This section of
the program sheet is used to list the semina's you plan to countfor the degree. Althoughyou
may take more, you may only counta maximum of three units of seminars (or other 1 B2 unit
courses) toward the MSCS degree.

The depth requirement

In addition to the breadth requirement, the Stanford MSCS program requires tha all students
take at least 21 units in a specific area of speciadization. Mog students complete one of theten
approved speciaizationslisted in Figure 4, but you may aso peition the MSCS committee to
approve a specialization of your own design. In order to be approved, individudly designed
gpeciaizationsmug represent a coheent area of study and mug indude courses at both the 200
and 300/evel.

Therequirements for the preapproved specializationsare shown in Figure 4. In mog cases, a
specidization consists of a set of required courses, alarger set of courses out of which you must
select some subst, and a larger set from which you select additiond courses to fill out the 21-
unit requirement. If you choo% a specidization that fits precisely into the requirements of one
of the preapproved specializations you should smply check off the courses on the program sheet
and then fill in the same set of coursesin thedesignaed areas.

Specidizations however, mug allow some flexibility. If you have a paticularly strong
background,for example, you may aready have taken some of the courses required for your area
of specidization. You may aso find tha you are unale to complete the precise set of
requirements because of course-scheduling conflicts or because certain courses are not offered in
every year. Thus it sometimes hgppens tha the speciaization you propos differs in some
respects from the stated requirements.



Figure 4. Approved specializations (2007-08 requirements)

1. Artificial Intelligence
a.  Atleast four of thefollowing: CS223A, 223B, 224M, 224N, 224S, 224U, 226, 227, 228, 229

b. A total of 21 units from (18) and the following: CS205A, 222, 225A, 225B, 227B, 256, 262, 270, 273A,
274, 275, 276, 277, 278, 279, 294A, 321, 327A, 328, 329, 374 (CS377 and CS379 may be counted with
consent of adviser); Econ 286: EE 263, 376A; Eng 205, 209A; Ling 180; Man Sci & Eng 251, 252, 339,
351, 352, 353; Psych 202, 205; Stat 202, 315A, 315B

. Biocomputation

a. Atleast four of thefollowing: CS262, 270, 272, 273A, 274, 278, 279

b. A total of 21 units from (2a) and the following: CS228, 229, 245, 261, 268, 275, 277, 345, 346, 365, 374;
BioC 218; BMI 234; Gene 203, 211, StructBio 228

3. Computer and Network Security
a. Each of thefollowing: CS155, 244A, 255
b. At least three of thefollowing: CS240, 244B, 244C, 259, 261, 344, 365

c. Atleast one additional course selected from (3b) and the following: CS240E, 244E, 245, 295, 344B, 345,
347, 355, 361A; EE384A, 384B, 384C, 384M, 384S

4. Database Systems
a.  Required: CS245
b. At least two of the following: CS345, 346 (not given 2007/08), 347

c. Atleast four additional coursesfrom (4b) and the following: CS240, 242, 243, 244A, 244B, 244C, 249A,
249B, 255, 262, 270, 271, 272, 276, 315A, 344, 374

5. Human-Computer Interaction

a. Each of thefollowing: CS147, 247, MS&E 134 (or another course on technology in organizations if
approved by adviser)

b. At least two of thefollowing: CS148 or 248, 376, 377 (may be taken repeatedly), 378, 447; Comm 207,
268, 269; Educ 124; Music 250A; SymSys 145

c. A total of 21 unitsfrom (5a), (5b), and the following: CS221, 223B, 229, 242, 249A, 249B, 276, 379Y,
3797, 448; Comm 272; Engr 231; Ling 180; Man Sci & Eng 234; Mech Eng 101, 115, 206A, 206B, 313,
314, 377; Psych 205, 221, 252

6. Numerical Analysis/Scientific Computation
a. Each of thefollowing: CME 302, 306, 326
b. At least two of thefollowing: CS205A, 205B; Man Sci & Eng 121; Math 131, 132, 220; Stat 200
c. Atleast two of thefollowing: CS223A, 327A, 328, 339; CME 324, 342; AA 214A, 214B
7. Real-World Computing
a.  Atleast two of thefollowing: CS223A, 223B, 248

b. At least three of thefollowing: CS205A, 205B, 226, 249A, 249B, 262, 268, 277, 348A, 348B, 374; CME
302, 306, 326

c. A total of 21 unitsfrom (7a), (7b), and the following: CS225A, 225B, 228, 229, 247, 270, 271, 272, 273A,
274, 294A, 327A, 328, 448; CME 324

8. Software Theory
a. Each of thefollowing: CS242, 243, 256, 258 (259 may be taken instead of 258)
b. At least one of the following: CS244A, 245, 295, 343, 345
c. Atleast oneof the following: CS255, 259, 261, 268, 355, 356, 361A, 361B, 365
d. Atleast one additional course from (8b), (8c), or CS346.
9. Systems
a. Each of thefollowing: CS240, 242
b. At least three of thefollowing: CS243, 244A, 245, 248, 348B; EE271
c. At least two courses selected from remainder of the previous group (9b) and the following:
CS194, 240C, 240D, 240E, 240X, 244B, 244C, 244E, 249A, 249B, 255, 259, 262, 270, 271, 272, 276,
294S, 295, 315A, 315B, 343, 344, 344B, 344E, 345, 346, 347, 348A, 349, 374, 448; EE384A, 384B, 384C,
384S, 384X, 384Y
10. Theoretical Computer Science
a. Each of thefollowing: CS256, 258, 261 (361A, 361B, or 365 may be used as substitutes for 261)
b. At least four additional courses selected from the following: CS228, 255, 259, 262, 268, 345, 355, 356,
357,358, 361A, 361B, 364A, 364B, 365, 374; Man Sci & Eng 310. (CS359 and CS369 may & so be
counted with approval of Prof. John Mitchell.)

N




To allow for the necessary flexibility, your adviser has some authority to approve exceptions
to the requirements listed in Figure 4. It is aways appropriate, for example, for the adviser to
approve more advanced work in lieu of specific requirements tha you have aready taken
elseswhere. Similarly, the depatment encourages students to engage in independent research
with a faculty memberN usudly in the form of a CS399 projectN which meansthat it is usually
possible to subgitute such project units for other requirements.

Beyondstandad subgitutionssuch as CS399, advisers will approve only minar changesin the
gpecidization requirements. If you propo® more extendve deviations from the standad
gpecidizations advisers will refer thoe changes to the MSCS committee for review. The
genegd rule is tha advisers have the authority to approve a single course changein the stated
requirements as long as they bdieve tha the change makes good academic sense and does not
weaken the oveal progam. If you propoe a specidization tha differs from the stated
requirements in two or more courses, your revised program is referred back to the full
committee. The MSCS committee is empowered to approve any course proposl, but is
genedly not willing to suppot maor changes in the requirements unless there are compdling
reasonsto do so.

Electives

After you havefilled in the courses in the variousareas described in the preceding sections you
may dtill fall short of the 45 units required for a MSCS degree, paticularly if you have satisfied
mog of the breadth courses with previousstudy at other inditutions If you are short of units,
you mug specify additiond electives to bring your program up to therequired 45-unit level.

Elective courses are really up to you to select, even though the entire program mug be
approved by your adviser. In geneal, coursesin computer science nunbered at the 100-level or
above (with the exception of CS196,197,and 198) are suitable as electives. Coursesin related
depatments, such as Electrical Engineering, Mathematics, and Statistics, numbered at the 100-
level or above and technical in nature, are aso likely to be approved. On the other hand,
courses tha are completely unrelated to computer science would not nomally be appropriate as
electives. If you are unsure abouta particular course, check with the MS program administrator
in Gatesroom 182

Additional requirements

Several of the additiond requirements listed at the bottom of the program sheet have aready
been covered in earlier sectionsof this guide A couple of the requirements, however, deserve
some additiond explanation.

¥ Minimum GPA requirement. In order to receive your MSCS degree, your GPA in the courses
you submit on your program sheet mug be at least 3.0, which correspondsto a B in Stanford@
grading scale. Note that you need not get a B in every course. All the requirement statesis
tha the overall GPA, which is smply the average of the numeric grade weighted by the
number of units in each course, mugd be at least a 3.0. Note, however, tha the GPA is
computed only for the courses you submit on your program sheet. If youdo pooty in several
courses, it may be wise for you to eliminae thos courses from your program sheet and
subgitute other courses in which you have donebetter. Such subditutionsmay require you to
take more than 45 units, but it is important to know tha a single disastrous grade will not
necessarily doomyour entire program.

¥ Letter-grade requirement. This requirement is mosly self-explanaory but noneheless
deserves emphasis. At least 36 of your 45 units, induding all of the depth units subnitted for
your specialization, mug be taken for a letter grade Note that seminar courses, which mug
be taken on an SINC basis, are not letter-graded courses. The remaining nine units may be
taken on a credit/no credit basisif you so choo%.



