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You are to write an implementation of the dynamic programming approach to technology mapping of
boolean netwrk as described in class, and in handouts #11 and #14. The problem is a singbimd v
of the general case.

Assume that the input subject netk is a tree that has already been decomposed iotinpput NAND
gates and ierters. The input library ofeges will also be gen as an already decomposed eknof 2-
input NANDs and iverters. Ybu do not need to consider the thfent permutations of the libraratgs,
as discussed in clasgjthust match them with the topology as it igagi in the input.

The output of your program should be a retof gates with minimum total cost.

Your program should display the subject ratwand the progress of the algorithm asious matches
are achieed. Use the X11-based graphics package, as in Assignments 1Yand graphics display
should illustrate the progress of the algorithm, not simply the final answer

Your program should use the follmg input format, which describes subject netkvand library
elements (i.e. @tes): The first line of the file describes tlkeeord type. There are tavkinds of records -

one which describes the subject natky and a library record which describes tlageg. There is only

one subject netark record. The record description line indicates the type of record, and the inputs an
output. All fields are intgers.

RecordType [GateType] [Cost] In1 In2 ... InN -1 Out

Record¥pe is 1 for the subject netrk, and 2 for a library @e) element. Gatgjpe is a positie number
that is the number of theatg in the case of a library record. Eaalteghas a unique numband is used
in the output netlist described belo

You should assume that the subject oekws a tree (i.e.it has narfout).

Cost is area cost of thatg, in the case of library record. Neither GgpTnor Cost appear in a subject
network record descriptoiThe In# gve the number of the nets that are the inputs to either thenketw
the cate, and Out is the output number of the oekvwor cate.

The list of record descriptors is terminated by a Regqre Df -1.

Following each record descriptor is a set of lines that tfie tree describing either the subject ekvor



the qate netwrk. Each line has the follang form:
NodeNum NodeT¥pe NetNuml1l NetNum2 [NetNum3]

NodeNum is a unique number of a node. Note that this number is unique only within theknetw
and is not unique between the subject nekvand @gte netwrks (I re-use node numbers and net
numbers alot, so dantely on uniqueness). Nodgde is one of 1 (for an werter) or 2 (for a 2-

input NAND gate). for the irverter NetNum1 is the number of the net attached to the input
NetNumz2 is the number of the net attached to the output and NetNum3 is not prestre. F-

input NAND Gate NetNum1 and NetNum2 are the numbers of the nets attached to the inputs and
NetNuma3 is the number of the net attached to the output.

The list of Nodes is terminated with a NodeNum of -1.

Here is anxample input file takn from the ample used in class:

File Contents Meaning

11234-19 Subject Network (SN), inputs 1,2,3,4 output 9

12125 SN - nand2 - inputs 1,2 output 5

22346 SN - nand2 - inputs 3,4 output 6

3157 SN - inverter - input 5, output 7

4168 SN - inverter - input 6, output 8

52789 SN - nand2 - inputs 7,8 output 9

-1 End of subject network

2151-12 Gate Network (GN), (inverter) Gate #1, cost=5, input 1, output 2;
1112 GN - inverter input 1 output 2

-1 End of gate netvork

221012-13 New GN, (nand2) Gate #2, cost=10, inputs 1,2 output 3;
12123 GN - nand2 inputs 1, 2 output 3

-1 End of gate netvork

231212-14 New GN, (and2) Gate #3, cost=12, inputs 1,2 output 4;
12123 GN - nand2 inputs 1, 2 output 3

2134 GN - inverter input 3 output 4

-1 End of gate netvork

241212-15 New GN, (or2) Gate #4, cost=12, inputs 1,2 output 5;
1113 GN - inverter input 1 output 3

2124 GN - inverter input 2 output 4



32345 GN - nand2 inputs 3, 4 output 5
-1 End of gate netvork
-1 End of record descriptors (hence file)

The output format should bevgn in a similar manner to the nettk descriptor files:
NodeNum GateType NetNum1 Netnum?2 .... NetNumN

WhereNodeNum s a unique Gate identifieandGateType is one of the gte numbers gen in
the qate record descriptor ab® (e.g. or2 is Gatg/pe 4) and NetNum1 ... NetNum(N-1)are the

inputs to the gte and NetNumN is the outpubrFexample, one possible mapping of the natw
above is:

13125 Node 1 of output: #3 (and2), inputs 1, 2 output 5
23346 Node 2 of output: #3 (and2), inputs 3, 4 output 6
32567 Node 3 of output: #2 (nand2), inputs 5, 6 output 7

You should test your program on the fallog five test files in the directory ~jayar/1387/a3 on
the eecg and ECF systems, and at weeeg.toronto.edu/~jayar/courses/ece1387/a3/testfiles/:

netl, net2, net3, net4, and netb.

What to hand in:

1. Your program, and geé the location of thexecutable, which should be on an eecg
machine. Indicate Woto run the program.

2. Include a short description of thewiloof your program, assuming that | alreadyéa
basic knavledge of the dynamic programming method. Indicaieearhancements to the
basic algorithm that you kia made.

3. You should also hand in the solution to the fproblems, in the format described a0

along with the cost of the minimum solution. Please include the print outs of the graphics
display of the solutions.



