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Teaching Research on Cryptography in Computer Science and

Technology Specialty

Abstract. With the speeding up of global information pace, the security of network information is becoming an increasingly serious problem. As the
related course of information security, cryptography turns into a basic and important course of Computer Science and Technology Specialty in
universities. Based on an intensive study of this course, this paper probes into the effective teaching method of cryptography as well as the selection
of textbook. The paper begins from designing theoretic and experiment teaching model, and then puts these models into practice. Thirdly, the paper
provides corresponding assessment means to these models. Lastly, the paper puts the models into practical teaching and they are turned out to be

effective and be of reference value.
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Introduction

In the last decade, the rapid development of network
and information technologies caused multiple holes in
network information security, and network information
security has become the key issue in today’s information
technology world [1]. At present, an increasing number of
universities in China have opened cryptography for the
majors of computer science and technology, and it is the
basic course for them, such as Peking University, Xidian
University, Wuhan University, all of them have opened
cryptography and cultivated a number of information
security talents for our country [2]. Tibet Institute for
Nationalities (TIFN) opened cryptography for the majors of
computer science and technology in 2004, and established
it as the core course for them.

Cryptography is a core curriculum for the majors of
computer science and technology; it offers a powerful
theoretical basis and practical application [3]. At the same
time, it consists of a variety of subjects, such as Number
theory, Programming algorithm, Encryption and Decryption
practice [4]. It requires that students should not only have a
certain ability of mathematics theory but they should also
have that of programming, so it is possible to established
cryptography as a compulsory course for juniors who major
in computer science and technology.

Based on the teaching plan of this course, this paper
brings forth the teaching method of combining theory and
experiments with students’ adaptive learning. In this way,
students’ interest can be evoked and their initiatives can be
practiced. In the end, this paper sums up the teaching
method and puts forward some thinking.

The exploration of teaching method

Cryptography is an interdisciplinary course that is
composed of Mathematics, Computer Science and
Communications and Information Systems. Since
cryptography includes a large quantity of subjects, such as
stream cipher, Data Encryption Standard (DES) algorithm,
Advanced Encryption Standard (AES) algorithm, Rivest-
Shamir-Adleman (RSA) algorithm, Key Distribution and Key
Management, Message Authentication and Hash Algorithm,
Digital Signature Algorithm (DSA), Password Authentication
Protocol (PAP), etc. [5, 6] (The contained knowledge of
cryptography is as table 1). Under this circumstances, how
to ensure that students have an entire view of cryptography
when they face so many contents? How can they master
the basic models and theory? How can they do research

initiatively? How can their research train of thought be
cultivated? These questions are essential for cryptography
teaching.

Table 1. Contained knowledge of cryptography

Sequence Contained knowledge of cryptography

number Classification Detailed contents

Concepts of encryption
and decryption,
classification of
cryptosystem, the
concepts . feature and
performance of symmetric
key cryptosystem and
asymmetric key
cryptosystem

1 Basic concepts

2 Typical algorithms DES. RSA

PKI, key management

3 Related technologies protocol, digital signature

The periods of cryptography are limited, which requires
students have a certain ability of mathematics theory
(including their knowledge of Computational Complexity,
Abstract  Algebra,  Arithmetic, Probability  Theory,
Combinatorics, etc.) to ensure that they can master the
theory system in such limited periods. The main task of
teachers is to explain the comprehension and application of
algorithms in class and demonstrate the specific examples
of algorithms in multimedia teaching. They need not explain
the correlative mathematics theory, thus students’
immersing themselves in bald mathematics which results in
their losing interest in their learning can be avoided. During
the course of teaching, letting the students make practice
can enhance their understanding of algorithms, implement
application of encryption and decryption, which can
cultivates students’ operability, and enhance their initiatives.
Meanwhile, introducing the related and up to data research
can widen the thought and view of students. And for the
students of different levels, assign the exercise
corresponding to their levels; in this way can students lead
to adaptive learning. Thus it is not only helpful for students
to master the theory of cryptography, spur them to explore
the kernel of cryptography, but also beneficial to evoke their
study interest, cultivate their ability of research and
initiatives.
According to the above principles, there are 51 class
hours teaching of cryptography curricula, 34 periods for
theory teaching, 17 periods for practical teaching. Some

PRZEGLAD ELEKTROTECHNICZNY (Electrical Review), ISSN 0033-2097, R. 88 NR 5b/2012 101




courses must be opened before cryptography teaching,
such as mathematics, data structures, advanced
programming language, so that students can have a basis
of cryptography theory.

During the course of theoretical teaching, in order to
ensure that the students can understand and master the
concepts of cryptography in the class, as well as establish
the pattern of information security, the teachers apply
multimedia teaching. So the course content is arranged as
table 2.

(1) An introduction to cryptography (1 period): The
teachers arouse the students’ study interest through telling
the application of cryptography in military in early stage, and
form their initial impress of integer frame of cryptography,
which can lay the foundation for their further learning.

(2) Classical cryptography (1 period): This course mainly
asks students to give examples, in this way can students
have a comprehension of substitution cipher and
permutation cipher, lay foundations for the modern
cryptography’s study.

(3) Modern cryptography (2 periods): The students are
asked to find relative information after class, explain the
threats of information security, and establish the pattern of
information security. The teachers must know the students’
theoretical basis very well, and ensure that the students get
some idea of modern cryptography.

(4) Stream cipher (2 periods): Through demonstrating
the multimedia courseware, students can apprehend linear
feed back shift register and master how to build nonlinear
sequence.

(5) Block cipher system (8 periods): Detailed
mathematics theory is not necessary for this course, what
essential are students’ practice of programming algorithms
that they learned in the class with their knowledge of data
structures and programming to master the DES algorithm,
as well as enhancing their learning ability.

(6) Public key cryptography (8 periods): Just like block
cipher system, mathematics theory is not necessary for this
course, too. The core of this course is to demonstrate
programming algorithms in class and help the students
comprehend and master the RSA algorithm.

(7) Key distribution and key management (4 periods):
Through teachers’ citing examples and explaining the
practical application, the students are asked to master key
distribution and key management as well as achieve safety
communications.

(8) Message authentication and hash algorithm (3
periods): Combining different application circumstance, the
students are required to apprehend the function and
principle of message authentication, in this way their
practical interest is stimulated and whether the message
they received is correct can be ensured.

(9) DSA and PAP (3 periods): The basic principle of
DSA is explained and common basic algorithms are
presented in class, and relative example is demonstrated to
deepen the students’ comprehension.

(10) Network encryption and certification (2 periods):
Encryption and decryption are explained to students
through examples, so that the students have a good
knowledge of the process of encryption and decryption, and
the certification patterns.
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Table 2. Teaching design

Sequence
number

Teaching design

Teaching
contents

Periods

Teaching design

An
introduction to
cryptography

Arouse the students
learning interest when
they begin to learn
cryptography, and form
their initial impress of
integer frame of

cryptography

Classical
cryptography

The students are
required to cite
examples

Modern
cryptography

The students are
required to seek
information after class,
expand the threats of
information security,
and establish the
pattern of information
security

Stream cipher

The students are
required to apprehend
linear feed back shift
register and master
how to build nonlinear
sequence through
demonstrating the
multimedia courseware

Block
system

cipher

The students are
required to implement
the programming
algorithms after class
and master the DES
algorithm through
combining the
knowledge of data
structures and
programming

Public key
cryptography

The teachers are
required to
demonstrate
programming algorithm
in class, and in this
way, help students
master RSA algorithm

Key
distribution
and key
management

The students are
required to master the
pattern of key
distribution and key
management

Message
authentication
and hash
algorithm

The teachers
demonstrate the
teaching examples for
students and require
them keep abreast of
related current
information

DSA and PAP

The teachers are
required to introduce
the basic principle and
common basic
algorithms to students,
the students are
required to practice in
practical process
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Teaching design

Sequence

number Teaching

Periods
contents

Teaching design

The teachers are
required to introduce
the implement function
of encryption and
decryption algorithms,
interpret the basic
principle and
application of
encryption and
decryption algorithms
to students

Network
10 encryptionand | 2
certification

Practical teaching

Cryptography is the basic and core content of
information security, since it is of strong partiality, and it's a
subject integrated with practice tightly. The ultimate aim of
cryptography is afford various secure utility algorithms, it
insist that theory is contacted with practice, so its practical
teaching must be strengthened. The students are required
to achieve algorithms by programming through teaching
experiments and course exercise. Thus they can master the
knowledge in terms of application. Putting the theory into
practicability, the students can master the design method of
cryptography algorithms and comprehend the important
function of cryptography. After learning this course, they
can have an entire view of cryptography.

Practical teaching should be optimized. There are
integrated design experiment and an optional experiment in
addition to the classical vertical experiments. The contents
of practical teaching are list in table 3. The vertical
experiments include classical cryptography algorithm (3
periods), DES algorithm (3 periods), RSA algorithm (3
periods) and implement of Elgmamal cipher (3 periods).
The design experiment is achievement of RSA optimized
algorithm (5 periods). The optional experiment is test of
firewall.

Table 3. Practical teaching contents

Sequence Practical teaching contents
Number Content Period Type
Implement of  classical
1 . 3
cryptography algorithm
2 Implement of DES algorithm | 3
Vertical
3 Implement of RSA algorithm | 3
Implement of Elgmamal
4 . 3
cipher
Achievement of RSA Integrated
5 e . 5 b
optimized algorithm design
6 Test of firewall Out of optional
class

At the beginning of practical teaching, all the students
are divided into several groups; each group consists of
three students, who should cooperate with each other to
finish the experiments. In this way, the students can give full
play to their subjective initiative and their ability of
cooperating and innovative can be cultivated. Each group
dispatches one person to report the results to the teacher,
and the teachers check the work of others division at
random After the class each student should write a detailed
report according to the requirement of experiments and the
content of experiment, the teachers instruct the students
corresponding with their different levels. The students can
select the optional experiment based on his actual condition,
thus the students can apply adaptive learning. At the end,
the teachers assess the score of student according the
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regular grade and experiment grade, encourage the
students to be innovative through the assess process, and
strengthen the students research ability.

Selection of textbook

Herein the characteristic of cryptography, and the
practice and experience in teaching, take one textbook in
priority and others for assistance in the selection of textbook.
The chosen one should afford the foreland information and
practicability, and probe the students to exert their
activeness and format their own habit of thinking.
Furthermore, it can apply to students of different levels,
enable the value of knowledge can exert sufficiently.
<Computer cryptography---data privacy and security in
computer network>(3rd version) which is written by
Kaicheng Lu and published by Tsinghua University Press, is
chosen as the main textbook, it combines the development
of cryptography in recent years, and introduces the basic
principles and frequent algorithms of cryptography plainly,
and strengthen the related contents of privacy security in
network communication. Meanwhile, <Cryptography and
Network Security: Principles and Practice> (4nd version)
which is written by William Stalling, and < Introduction to
cryptography: with coding theory > which is written by Wade
Trappe and Lawrence C. Washington, are chosen to be the
main reference books, because they are clear and
comprehensible for students and they are of stronger
practicality. In addition, other reference books are provided
for students, such as < Cryptography and Network
Security>(2nd version) which is written by Atual Kalate,
<Applied Cryptography: Protocols, Algorithms, and Source
Code> which is written by Bruce Schneier, etc..

Examine mode of cryptography

The characteristics of this course determines that its’
examine mode is flexible and various. The students’ final
score is not only made up of their examination scores, but
also made up of various norms. Assessing students’
through various norms, only in this way can the students’
integrate level of learning be assessed fully. The score is
composed of four parts, the first one consists of the
students’ attendance and their performance of answering
questions; the second one is the score of regular
assignments of each student after class; the third one is the
score that students obtained in practical teaching, the last
one is the scores students obtained in their final
examination. Students’ final score can be calculated
according to the corresponding portion of these four parts.
The equation is as follows: The final score=attendance &
performance (10%) +score of regular assignments (10%)
+the score obtained in practical teaching (40%) +the score
obtained in final examination (40%). Such examine mode
can make the students not only pay attention to the
knowledge in their textbook, but they also need to focus on
their practical ability much more, and it can make sure that
the students apply the theory they learned into the practice
of solving problems, besides it can strengthen students’ the
innovative ability.

Conclusion

Cryptography is a basic course for computer science
and technology major; this article mainly discusses the
teaching method of this course.

This article designs the periods of theory and practical
teaching, and it also designs the selection of textbook, as
well as the examine mode of this course. All these lead to
good teaching effect, and the students generally response
that this course have cultivated their ability of innovation. It
also affords certain reference value for same trade. In
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nowadays society the development of computer network
changes quickly, the teaching of cryptography should attach
the corresponding importance.

REFERENCES

[1] Wang ChangJi, Liao DingFeng, and Huang Huadie, “The Design
and Analysis of Information Security Teaching and Learning
Platform,” 2009 First International Workshop on Education
Technology and Computer Science, pp. 598602, March 2009.

[2] ZhongCheng, ZhaoYueHua, Introduction to Information Security,
Wuhan University of Technology Press, 2003.

[3] William Stallings, Cryptography and Network Security Principles
and Practices, Fourth Edition, Publishing House of Electronics
Industry, Beiding, 2006.

[4] Cynthia Y. Lester, Frank Jamerson, “The Practice of Remote
Education on Information Security,” International Workshop of
Innovation on Computer System Education, pp. 2609-2613,
IEEE press, 2008.

[6] W. Hu, G. Wang, Q. Shi, T. Chen, Frank Jamerson, “Designing
an Undergraduate Software Security Course,” Secureware, pp.
257-262, October 2008.

104

[6] DOUGLAS Stinson Cryptography: Theory and Practice, CRC
Press, 1995.

Authors: Yi Sun, Lecturer, College of Information Engineering,
Tibet Institute for Nationalities, Xianyang 712082, China. E-mail:
outcasthgy@126.com; Jianmin Dong, associate Prof., College of
Information Engineering, Tibet Institute for Nationalities, Xianyang
712082, China. E-mail: jmdong@ 189.cn; Hongwei Guo, Prof.,
College of Information Engineering, Tibet Institute for Nationalities,
Xianyang 712082, China. E-mail: tuhw _guo@ 163.com; Liang
Wang, associate Prof., College of Information Engineering, Tibet
Institute for Nationalities, Xianyang 712082, China. E-mail:
wzjwiwl@163.com; Zhaohai Ran, Lecturer, Network Information
Center, Tibet Institute for Nationalities, Xianyang 712082, China. E-
mail: rzjl@163.com.

PRZEGLAD ELEKTROTECHNICZNY (Electrical Review), ISSN 0033-2097, R. 88 NR 5b/2012




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


