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In this paper, the authors push the limits of the computational capability of SDP to quite an extreme. The particular instance of interest arises from the electronic structure theory in physical chemistry/chemical physics. By using the so-called Reduced Density Matrix (RDM), the problem is related to solving very large size SDP problems. In this paper, the sizes of SDP problems being solved involve over 20,000 variables, with dense block matrices as large as 3,000 by 3,000. Curiously, such SDP problems were studied by physicists as early as in the 1970’s, long before the term SDP ever was formulated by optimizers! Some simpler instances were solved at that time by some heuristic methods, yielding significant insights in understanding the molecular structure of, e.g. doubly ionized carbons. The authors carefully devised platforms in their numerical experiments, and used SeDuMi to solve small/medium sized problems, while used a variant of SDPARA to solve larger size problems. The results shown are accurate and encouraging. 
I invited two referees to review this manuscript: Brian Borchers (Referee 1) and Dr. Alfakih (Referee 2). Borchers is experienced with computational SDP and Alfakih is familiar with this particular application. In the first round review, both referees thought that the original manuscript was overly long (49 pages) and was unfocused, since the paper clearly had two objectives to pursue: the physical chemistry nature of the problem and the computational considerations to solve the resulting SDP models. Some technical suggestions/comments were given in the reports as well. In the revision, the authors followed the referees’ comments and reduced the length to a mere 22 pages by focusing mainly on the essential facts of the background and the numerical results. Referee 2 is completely happy with the revision. Referee 1 still questions whether the subject is suitable for the audience of Mathematical Programming, and asks why no other SDP solvers are implemented and compared against with each other. 
My judgment is that the vitality of Mathematical Programming lies in its ability to solve problems from other fields, certainly including physics and chemistry. Therefore, papers of this type should be very much encouraged. As for the choice of the SDP solvers, it is quite natural that the authors use their own code (with modifications), and the well established general-purpose solver, SeDuMi. After all, the significance of the paper is to show the power of modern SDP methodologies, and to arouse interests for further research in this direction. As a conclusion, I would recommend publication of this paper in its revised version. 
