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 18-760 Fall’01 VLSI CAD
Paper Review 1 

Out: Thu Sept. 27, 2001. Due: Tue, Oct 9, 2001 in class

1.0  Intent

One of the goals of 18-760 is that you acquire enough about the “fundamental” ideas of 
CAD algorithms to be able to read new papers and see where they borrow from known 
techniques, and where they innovate. Even just this far through this class, you (should) 
now know a lot about basic Boolean representation, manipulation, verification, etc. 

The intent here is for you to write a short review (not to exceed 4 typed 8.5 X 11 pages, in 
a reasonable font, including any figures and tables) analyzing the attached paper:

• Richard Rudell, “Dynamic Variable Ordering for Ordered Binary Decision Diagrams,” 
Proceedings ACM/IEEE International Conference on CAD, Nov 1993.

You already know that variable order is “a big deal” in BDDs. Turns out it is very hard to 
do right. Rudell had a slick idea: let the BDD package itself incrementally re-order the 
variables every time you call it to do something. The idea is that it tries to move a few vari-
ables around in the order to reduce the size of the BDD. The paper talks about the motiva-
tions for doing this, and the mechanics of doing it. It also talks about some more details of 
a typical BDD package.

2.0  Objectives

We want you to summarize the paper, analyze what new ideas it is offering, connect it to 
other ideas that are already well-understood (in this case, BDDs), and critique how well 
the results presented actually measure up to the goals set forth by the author. 

You can regard this as preparation for one of two scenarios:

• Your boss in some company has seen this paper and thinks it may offer a solution to a 
pressing CAD problem. But your boss is a busy person; she’s got other stuff to do than 
just read these things and figure out if they really work. So she asks you to write a sum-
mary evaluating whether this looks like a good idea.

• You actually have to write a program to solve a problem like the one being described 
here. This paper offers a solution different than the one you know (say, Minato’s order-
ing scheme from lecture). To clarify your own thinking, you want to write up a sum-
mary for you and your fellow CAD hackers that tries to ferret out whether the 
assumptions, proposed solution techniques, and experimental results, really make sense 
and offer a viable solution strategy for this problem.
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3.0  Report Style

The scoring sheet at the end lists the various components of the write-up that we are 
expecting to see. Here we enumerate a couple of “failure modes” to avoid:

• Repeating without Summarizing: We have the paper in front of us. We don’t need to 
see whole paragraphs recopied and passed off as analysis. Do summarize very briefly 
the background technical material of the paper in your report. Do provide a detailed 
summary of what the paper is about technically, with the critical ideas explained. But, 
don’t just copy it all down wholesale. We want you to summarize the interesting stuff, 
to extract the essential ideas and write them in your own style. Repeat when you need 
to put a chunk of results or assumptions from the paper into the summary, but not when 
analyzing these results or decisions.

• Repeating without Clarifying: Some of the details are going to be messy in the paper. 
It’s your job to read the text, figure out the “big ideas” of what’s going on, and summa-
rize these in your report. Remember, you are trying to explain this to someone (perhaps 
someone who decides if you get a raise or a corner office with a window). This will 
require some thinking (preferably before writing).

• Diagrams vs. Verbiage: Sometimes a small, clear picture is much easier to understand 
than 1 full page full of contorted prose. On the other hand, sometimes a lucid little para-
graph beats a tortured figure (especially if the figure was inexplicable in the original 
paper). The same goes for putting in equations: sometimes they help if done carefully. 
It’s your judgement call about how to mix these up so that the result is maximally 
understandable. Given that there are not a lot of pictures in the paper, probably drawing 
a small example and carefully showing how the ideas in the paper would apply to it, to 
illustrate exactly how the algorithm works, would be a good idea.

• Long versus short: It is in fact possible to do this in a fairly short (< 4 pages) report, 
but it’s rather hard, especially if you don’t have a lot of experience writing these sorts 
of summaries. If in doubt, go for clarity: use the 4 page limit. But, don’t go over 4 
pages, or we knock off points. 4 pages means 4 pages, not 4.5, not 6, and certainly not 
10+.

• Read the scoring criteria!! Every year a few people write a report that entirely misses 
points we expected to see, because we listed them on the grading sheet on the following 
page. Don’t let this happen to you. Read the directions.
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18-760 Fall’01 VLSI CAD
Paper 1: Dynamic Variable Ordering [100 pts]

NAME:

Problem Goals and Motives [20 pts]: What is the paper trying to solve? What assump-
tions are they making that determine the style of their solution? 

Contrast with Static Ordering [20 pts]: You already know about static before-the-fact 
ordering of BDDs from lecture. Obviously, this paper uses a different approach. What are 
the central differences? 

Solution Strategies [20 pts]: How do they actually solve their formulation of the problem? 
What are the extensions to known prior approaches? What are the new ideas they offer? 
How well do they actually describe these strategies? Are there any holes or vague parts?

Experimental Plan and Results [20 pts]: What sort of experiments do they do to suggest 
that their ideas really work? Are the benchmarks, measured results, etc., convincing? Are 
there any holes or suspicious decisions here? Does anything really not work the way they 
advertised it should?

Writing Style (Yours, not Theirs) [20 pts]: Professional, neat, word-processed, coherent, 
grammatically clean, etc. Good diagrams or equations where/if they make sense. Does 
your prose convince us of the correctness of your opinions about the ideas in the paper? 
Would we read this and give you raise, or an office in the basement?



Another idea would be to explore exact bounding tech-
niques that determine when a search in a particular di-

rection can be terminated. Also, exploring completely
different algorithms for OBDD minimization is a possi-

bility.
Finally, it would be interesting to determine bounds

on the growth of the OBDD as a single variable is moved
*Ic positions.
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Algorithm I size Cpu

No minimization 1.00 1.00

Window, k=2 0.81 1.19

Window, k=3 0.72 1.49

Window, k=4 0.70 2.83

Window, k=5 0.67 9.19

Sift 0.55 3.84

Table 1: Minimization Comparison.

Example

C2670

C3540

C6288

C7552

i10

mm9a

mm9b

mm30a

s9234.1

s15850.1

s38417

No

Dynamic

Ordering

SIZE FAIL

>100 2

>100 2

>100 22

>100 4

>100 7

>100 7

>100 7

>100 60

>100 7

>100 8

>100 532

Window

Algorithm
k=4

SIZE FAIL

>100 2

>100 7

>100 22

>100 4

>100 6

4.4 0

5.2 0

>100 60

>100 6

54.0 0

>100 414

—
Sift

Algorithm

?IZE FAIL

_O.6 o

27.2 0

>100 21

8.2 0

41.2 0

2.0 0

2.5 0

17.6 0

4.5 0

17.5 0

>:100 203

Table 2: Results for 11 Hard Examples.

Algorithm size Cpu

No minimization 1.00 1.00

DVO/Heuristic 0.56 6.80 I
DVO/Random I 0.58 11.80 j

Table 3: Performance Results.
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