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On the international geological
education'MGRI-RSGPU"

V. |. Lisov

Russian State Geological Prospect
University (MSGPIRSGPU"),
Moscow, Russia

Higher geological education
Russia and in MSGHFHRSGPU speci
ic. It T engineering. However, the e
nomic and political role of higher e
ucation in the world increases.iiver-
al deposits are depleted. Grow
global demand for the profession
geologists and mining engineers.
Russia a strong resourdemsed ecol
omy. It attracts students from devel
ing countries. MGRRSGPU is th
leading universities training speci
ists for mining. The article presel
data about the University and type:
education. Shown scientific and e
cational problems in higher educatic
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Simulation of a process model of
functioning of the eterprises for
rendering of services

A. V. Semerikov

Ukhta State Technical University,
Ukhta

The article deals with a proce
simulation model of the functioning
the salLona for the provision of se
vices which are developed on the b
tool AnyLoqic. With the help of mo
experiments, by definition, isharac-
terized by a exponents systems of |
service: queue length, average wai
time in queue, average time custo
service, the probability of the custc
er servicethe employment of the m
ters. Along with this, using a sinau
tion model of the consided exampl
of the solution of the optimizati
problem, by definition, the maxim
profits at the given source data. In 1
case presents two approaches to ¢
ing the problem: the coordinai
method and the method using the
ject AnyLogic optimizing ah adjust
ment the district experiment. The-
sults of solution by these methods
incide. However, the second methc
more preferable, as less laborious
less timeconsuming implementation
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1. Introduction

Previously, | have described using the ideas and methods of Michael Jackson as
the basis of an alternative curriculum to teactarff course inSoftware Engineering
[25]. Here, | wish to report on further efforts to dissemiratddevelop this currig-
lum at Ukhta State Technical Universitgomi Republic, Russia during autume-s
mesters since 2014.

2WhyJacksondéds | de?2as and Met hods

Over more than four decadésfrom the early days of computing in the early
1 9 6 todhe present Jackson has contributed four books; over 100 artieed;
three original, sound methods or approaches to software developnd&R,JSD
(with John Cameromnd Problem Framé&she is on the Editorial Board of four ka
ing international Software Engineeripgblications, and a member of two IFIP wor
ing groups. He has received several research awards, including the IEE Achievement
Medal, The British Computefociety Lovelace Medal, and the ACM SigsofttOu
standing Research Awétrd

Jacksonds i deas and methods aretsoun
ting-edge of research and practice for more than four dectmsaleserve to bent
corporated into the $wvare engineering curriculuf25]. For an excellensummary
of JSP, JSD and Problem Frames, the reader is referred to [7, 9, and 10 respectively];
we briefly summarize the JSP and JSD methods and the Problem Frames approach,
and remark that since the pigaition of Problem Frame£2001) more than 15 years
ago, Jackson has been clarifying aedefining ideas in software development about:
requirements, behavior, and godlse role of topdown and bottorup designand
the role of formalism and intuitiorin a draft chapter of his forthcoming book [10]
Jackson declaresystem behaviacas the core object of software system development
andintroduces a method for representing problem decomposition agedligible
structureof system behaviar a rooted tee of instantiations of itsonstituent beha
iors. His forthcoming book promises a significant refinement to the Problem Frames
approach to system development.

Michael Jacksorfirst became wetknown as a result of hiprogram design
method Jackson Struated Programming (JSR)hich emerged fronthe early days
ofcommer ci al c omput i and cuimmatdtinbhis classacPring- 1 9 6

3 For Jackson, a method is a stepstep decisiomprocedure. JSP and JSD are methods; Problem Frames is ag-intelle
tual approachto analysis and structuring of software systems.
4 http://fose.ethz.ch/speakers.html
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ples of Program Desig1975). His design method iapplicable toa class ofpro-

grans common in batch processing®ms pr eval ent dutowhiclhg t h
Jackson gave the namenple programstheseareprogramshat canprocess a set of
relatedsequential data streams a singleprogram structure of corresponding roe
ponents JSP is very likely the only program sign method thabecamea national
standard18]; has been described as the best design method of th§liinaad has

been certified in an Associated for Computing Machinery (ACM) column as @rodu

ing the correct program desif@v/].

JSP is based on tlwentrol structures of structured programmiBgt, while go-
to-less programming gives a wétirmed (spaghetfiess) structure, it does not gua
antee anntelligible designThe mainidea of JSRs very differentfrom modular po-
gramming, e prevailingdes gn appr oach dvhbichifonuged bnlele 1 9
composiion of a program intaseparately compiledhodulesto achieve coherence.
[Jackson, 7] n J SP, a pr o dormadrmthesstructurec df iisrinput i s
and output data streamis contrast taop-down decompositionthe then prevalent
A b epsrta ¢ tJI$Pciseatonstructivemethodf or composing a pr o
output data structures into a composite program structure contamirgsponding
componentsDesign is aboustructure: A program structure becomastelligible 7 is
well designed if its structure relates directly to the problem wordcksonintro-
duced structure diagranislater calledtree diagrams to depict program structure,
and contrasted them with flow charts, which wergogue, but whichashe pointed
outs how a pldymagic)fownd@ sontrol,not its(static)structure.

In JSP, Jackson formulated several progdasign patternss rule§ especially
concerning the placement of reatite operations that werefeequent source ofre
ror in the magnetic tapeased businessriented batch processing systems of theat p
riod. There is aeadahead rulewhich applies to situations in which the condition for
processing input became immediately available:

fiPlace the irial read immediately after opening a file, prior to any component
that uses a record; place subsequent reads in the component that processes a recort
immediately aftethe record has been processgry].

A multiple readahead ruleapplies to situationsiiwhich the condition for jor
cessing input can beecognizedonly after a fixed number of read operatioasg
backtracking appliesif the recognition cannot be resolved by any predetermined
number of read operations.

5 In batch processing systems, in contrast to systems that process transactitres time as they become available,
transactions are accumulated into batchessanted into the sequence of the primary key of the entity to which they

apply before they are processed. To process each transaction as it arrives, random access storage is generally necessary
but was not yet economically viable until the 19706s.

6 By method, Jackson meansi@pby-step decision procedure.

" These rules are associated with a form of control structure commonly used in which the condition occurs at the begi
ning, as in: do while<condition>é endwhil e

8 Jackson addeblacktrackingas a & control structure in Jackson structured programming. It is a restricted form of

selection, that resolved recognition problems in the case when no finite number-afeaas could resolve a parsing
problem. The semantics ofrpachtchcking are close to Ja
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The Basic JSP method can be extentladtructure clash the absence of oe-
spondence in the structures of a pair of (input, output)ifiissencountered. Strture
clashes prevent the construction of a single program structure as required by the basic
JSP methodBy decomposing progam into two simpler programs, the stiure clash
can often be eliminated: the first program writes an intermediaté fdeéhout any
structure clasli that the 2¢ program can process; so thiatth pograms can be de-
signed with JSPThe additional comcation of writing and then reading an intermedi-
ate file can be el i mi nprogenh intersionAd prgglamt h e
that writes a filethat a 29 program reads;an be algorithimeally transformednto a
singleentry, multiplestate subraine that does not write its output stream disebtit
passes the next output recordhe 29 program We say that the program iisverted
with respect tats output file? The communication dédween the program and subrou-
tine is immediate, facilitatingfficient schedulingMore important, an inverted pro-
gram is structurally the same as the program from which it is derived, and its subrou-
tine representation can carry variable state just as does a program.

Because of program inversigeee below),) S P énge has been extended far
beyond the programs wr i tt entoihctude interg-st em
tive systems, interrupt handlers, Web database queries, embedded systems and ha
dling network protocolsThe class of simple programs fits one aflémentary pro-
lem frames described iroblem FramesandJSP is an appropriate method to use in
problems of this type.

J a ¢ k s"®magoisconfributionto software methgddeveloped in conjunction
with John Cameron, idackson System Development (J9B). Top-down hiera-
chical functional designvas thepr evai |l i ngofibhpptopclaet Dc s
sign during the 13Ddedigs was differerdd8Dis bgsedlof 8 0 6
an analogical (simulative) mode| not functions.The abstractmodels ag of reat
world entities® connected via serial data streatasform a network ofmodel pro-
ceses eachexhibiting their timeorderedbehavior.A JSD system is thus entity
based (entities are somewhat analogous to objects intp&tl has been termed
A mi e@odu{ @ ] I n ¢ o+l towal®e scopeoof ainodepis deemed to be
sufficient to encompass a variety of functions that may be requitbd functions
can beaddedaterto thenetworkmodel.JSD is limited to realime, systems.

Both JSP and JSIprocess sequential streams using the control structures of
structured programming.wo ideas from JSP connect JB®PJSD. The first idea is

9 Similarly, a program that reads a file that a 1st program writesbe algorithmically converted into a singletry,

multiple-state subroutine that does me&adits input stream directt but receiveghe next recordrom the 1stprogram

We saythat the program igvertedwith respect tats inputfile.

YEntities have a long philosophical history, where the
the world. Both JSD and OOP model realrld objects, but Jacksdrolds that the reakorld is informal, while in

OOP, objects are computational and formal..

1 Simulawas theSlobjector i ent ed programming | anguage, develdOQ@landuagen t he 1
Smalltalk was designed to be alyullynamic system in which classes could be created and modified dynamically rather thdn statica

ly as in Simula 6721] Smalltalk and with it OOP were introdutéo a wider audience by the August 1981 issugyté Magazine

[Wikipedia]
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thetree diagramto represent structurel'he timeordered behavior of entities can be
depicted withentity structue diagramshat are isomorphic tprogram tree diagrams
(entity substitutes for program; and entity action for program opejasonJSP is a
natural fit as a design method for JSD systems.

The second idetinat connects JSD to JSRai®gram inversionWhen a transa
tion record(in a transaction processing system) is encounténegrogram textof
the denoted entity type, representedadsng-running, interruptible multiplestate
subroutine is activated (resumed) amdnsumeghe transaction, updaty the state
and data of its state vector, before becoming inactive (until the next transaetion a
rives).Just as the statiteestructure of a programinJ$8Pr aces t he vpr og |
lor, so thestaticentity structureof its subprogram textaces the¢ime-ordered beha
ior of individual entities.

J a ¢ k Pobleindrame£2001), grew out of work over Bs-year period that
culminatedfirst in a short book Software Requirements & Specificatiofi®96)
Jacksono6s resear ch dr ew frdnrtelaommpunieatons c a |
modeling for AT&T: His short book is elarification redefnition, critique, andn-
venion of termsin software engineering

As a result,Problem Framess an original departure from the more than two
decades oturrentfi b epmtc t iusing wvarious forms oObjectoriented Analysis
and DevelopmenfOOAD). J a ¢ k spmadcls to software developmenproblem
orientedrather tharsolution oriented Analysisinitially involves considerable infe
mal explorationA context diagranshows wherea problem is located in the world,
and consists dhree elementgroblemdomainsi where the problem is locateih-
terfacesi consisting of sets gghenomena sharemongdomains and themaching
a special domain consisting of tikemputer ad the softward¢o solve the problenA
problem diagramadds thaequirement representingtakeholders desires and s
es together with collaborative input from developerthat a machine must satisfy.
The heart of analysis is threeparatedevelopmentlescriptionsithe machine spéc
fication; characteristicroperties)f the problem domains; and the requiremé&iot.
convince the customer or stakeholder that a systenbehldveas required, we must
show that the specification (S) together with the donmaioperties of the problem
world (P) satisfy the requirement (F5; P|= R.

There is almost always a need to decompmsealisticproblem into two or
more subproblems.The initial decomposition itop-down, isusually guided byn-
tuition, and hopefuy results in sukproblems that are simpler atitat either fit7 or
will fit after further decomposition(s) one offive elementary problem frames
problem patternghat Jackson has discovered to be prevalent iarathostsoftware
applications.Jack®n had emphasized that systems are structaseldyers that are
run in parallel [4], rather than as a hierarchgattition. In Problem Frameshis ide-
as is reformulated more precisely: sygyvoblems argorojectiors of the whole pro-
lem, analogous tgrojection in the relational modelust as the same column(s) may
appear in two or more different relational projectiaststoo in Problem Framethe
same domaifs) may exist in two or more sytwroblens. Eachsub-problem is treated
as a separate problein deferring consideration of interactions with other -sub
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problems until it is well understodd and analysis proceeds with separate develo
ment descriptions for its machine specification, problem domain propertieseand r
qguirement.Only during mplementatiori implementation is not treated Problem
Framesi is the problem ohow to run the sulproblem machines in paralled-
dressed

In the Problem Frames approadacksonstresses thafive special concerns
must almost always be addressegterrun, initiaization, completeness, reliability,
and identitiesEach frame is vulnerable to different special concerns.

Jackson believes that use of problem frames to structure the analysis-and d
composition of problemsto elementary problem framesay result in astandard
(normal) practicein software engineering a practice that is accepted and supported
by software engineering professionals as evidenced in the professional literature and
meetings over a period of several years. Jackson arguesthal practi@ has been
shown to be necessary in other engineering sciebogss lacking so far in software
engineeringSo, in his view, at the present time, software engineering is not yet a sc
ence.

An overriding structuring principle throughout problem analysseparation of
concerns:An example of it is the need for three sepads&eelopment descriptions.
The specification, domain characteristics and the requirement of a system represent
different viewpoints (stakeholder, requirements analgsijprogrammeyrespectie-
ly) and express different linguistic modalitiése hopethe specificationis correct;
we wishfor therequiremento be satisfiedoptative;the properties of theeatworld
domainare based on laws of physicsidicative Because of these &#rences, we
need to describe each separaiebtherwise we get a confusing descriptiémother
example is in analysisve analyze eacBubproblemseparatelyignoringinteractions
with other sukproblemsuntil we fully understanding it in isolation, dmeturn to
consider its interactions later.

Since the publication dProblem FramesJackson has focused on a number of
guestions (in ~40 published articl&shcluding:

1. What are requirements? How do requirements, behavior and the afoal
systemdiffer?

2.What is the core artifact of system development?

3. How can we make cybgrhysical systemstelligible?

4.When are tolown and bottorup reasomg called upon during systede-
velopment?

5.What is the appropriate role for intuition and formais the course of sy
tem development; and when should each be used?

Jackson argued that objects are too fine a granularity as the basis for software
development; that reliance on use cases is solotiemted, whereas problems are
further away from thenachine and require focused analysis; and that OOP objects
are a formal straightcket on realvorld entities [5].O0P objects are staticthey
cannot change type; nor is multipleheritance supported, whereasthe real world,

12 http://mcs.open.ac.uk/mj665/papers.html
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living objects undergonetamorphosis and support multiple inheritaiweéh respect
to OOADOGs reliance on use cases as the
there are few if any use cases in continustase monitoring systems.

As Jackson increasingly turned his attemtto complex, real systems, he began
using the termgyberphysical systemsvhich refer to thentegration of computation
with physical processés In cyberphysical systems, a software machine interacts
with a human and material problem world, monigrand controlling its behavior to
ensure that the many and varied system requirements are satisfied as fully as possible.
The development of cybgahysical systems involveliverse and complebasks, each
of which require different descriptions and methddl is the complexityof cyber
physical systems, that leads Jackson to concludenthatngle technique or system
(formal language or logic) can be applied from start to finish to make this complexity
intelligible.

As shown in a draft chapter [1&f his forthcoming bookBehaviours as Design
Components oCyberPhysical Systems J a ¢ k s o nsystemsfbehavimsd ite n
representation as laehavior control tregrepresents a significant refinement to the
Problem Frames approach to designing cydigsical systems.

The approach to analysis in Cydehnysical systems deals with the foemal
wor k of creating a bridge bet wé thare-t he
guirement and a detailedystem behavioagreed upon by stakeholders and system
developers and expressed in natural language.

The core object of systems developmengyistem behavioThe behavior of a
cyberphysical system is viewed as a set of heterogeneous behaviors, each of which
can be decomposed (tdpwn) intoconstituent simplebehaviors Each must be et
signed separately, following tlseparation of concerngrinciple. For each behavia,
machine(specification) must be designed (bottanp ) t hat ensw@wawes th
lor. Jackson has invented a methiodrooting instancesf these constituentehaviors
in a single dynamic tre@roviding forcyberphysical systems the kind ottelligibility
that is provided by welllesigned programs using structured progning: a visible
correlation between what is happening in the sy$téhe execution o&n instance of a
constituent behavidr and its program text in the machine speaitfion.

In the beginning of a project, the developer explores and describes the problem
world. This exploration requires the ability to introduce newnaa, formal defin
tions, and informal denotations (recognition rules for states or events), to represent
phenomengand to continuously check their accura€ize developer must be guided
at first, not by any formal system, but bytuition: By intuition, Jackson does not
mean an uncontrolled impulse to baseless conjecture and unfounded asserten, but r
ther the faculty of recognition and understanding on the basis of our accumulated e
perience, insight and knowledge, with little or no appeal to consciassnmimg.We
use natural languagewhich mediates between phenomena in the real world and
openended reasoning.

B Wikipdia. The term, CybePhysical System was intradedcirca 2010 by Helen Gill. Heleill, CISE Point of
Contact for the CPS program, telephone: (703) 2824, emailhgill@nsf.gov
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Formal systems are extremely important once projections of the system behavior
into constituent behaviors have been identified:

A formalism hasts proper place. Its place is not in the early stages of exploration
and learning, where it is premature and restrictive, but in the later stagesyehere
need to validate our informal discoveries, designs and inferences by subthitimg
to the rigourof formal proob [11]

3. Experience at Ukhta State Technical University

| plan to teach for the'time for the Department of Computer Science and |
formation System Technologies at Ukhta State Technical University duringuthe a
tumn semester 201Vam gateful to have been given the freedom to focus onmy i
terest Iin Jacksonodos i deas l|alsodeaamea sebood s
course, a short course in Objectented Design using Java to students who have had
a previous course in a progranmg language (Pascal/Delphi)he second course is
relevant to teaching Flackson@s kisdhenads alr
tity-noased, and entities are fiobjectso, an
objects (though with important differe@s).Se c on d , although Jacl
software development is language independent, | have been using Java to illustrate
program implementation in JSP and JSD; and Jackson frequently uses OOP object
diagrams (among other notationsProblem Frames

3LCourses focusing on Jacksonods ei dea
guence)
1. An IntensiveShortcourse(Autumn 2014)
My 1%t effort came to fruition from an invitatiofrom Ukhta State Technical
University to teach and consult on curriculuimroudh the Fulbright Specialist pf
grant®. | gave approximatelyl4 lecturs during 4 weekseach consisting o2 90
minute lectures a total of approximately 40 hours in dlhe lecture content consis
ed of:JSPi 10 hourslJJSD1 3 hours; Problem Framé&s27 hours | lectured in Eg-
lish, andmanyofthest udent s wer e n 0lectuaddr theslideson f o | |
which they were basedrortunately the Chair of the Departmenbr. Felix Maa-
kasov, offered tattend my lecturesThis had two salutary effectst)(it boosted &
tendance sharplythus saving the coursand (2) every 20 minute®r sq he pama-
phrasd the material that | had just presentetb Russian, increasingiudent unde
standingand attention significanti)WWe coveredthe F'5 (of 12) Chaptesin Problem
Frames and followed witha brief discussion of Chapter ®¢del Domain$ and
Chapter 9(Particular Concernsin addition to the lectures, there were 4 Learning
Tasks (practical exercises) in JSP, 1 in JSD, and 4 in Problem Fanties coolu-
sion of the course, each student was givennaoral examination, based on 25 gue
tions posted on the course Web siteith 1 question randomly selected from the
JSP/JSD set of questions and 2 questions randomly selected from the set of Problem

14 http://www.cies.org/program/fulbrighgpecialistorogram
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Framegguestion®. At the end of this short course, a Certificate was awarded to each
student who completed the cour€@mments, but no gradeeregiven to Learning
Tasks submitted by students.

2. Full-semester cours&@tumn 2015

The following autumn theamne content was tauglolver 14 instead of 4 weeks,
with the finaltest and oraéxamgiventhe F'week of JanuaryEach week there was
1 lecture (90 minutes);and 1 practicesession (90 minutedpr each of 4 different
groups 2"%-year and4™-year studentsn two disciplines: Information Systems and
Technologies (IST) and Computer Science and Engine@Nfig. The groups were
assigned team projectsith 3i 5 students/team, and asked to develppogect defim
tion and separate development descriptidos each problem and stgroblem, o-
gether with an associat@ntext diagranand problem diagramA small btlingual
Question Data Bank was developed on th
Educatio® s ( C D E )serdroanddused tmdminister a finatestfor all students
Oral examination$ and a gradé were given to the IST students, while IVT students
took the course as Pass/F&8tudent gadesin the written and oral tests weused
(together with submitted learning tasks and course partioipat give an overall
grade (<3 Failure, 3= Satisfactory, 4 Good, 5= Excellent).

3. Distanceeducation coursedutumn 2016

The same content wasesented as in 2016ut after the %4 weeks(covering
JSP and JSPthe remainder of the course sv@ughitat a distance, using the Moodle
server and included weekly Webindmntil | returned for 2 weeks at the end t a
vise on student projects and administer graddigendof-semester test was givem
all studentsand an oral examination (similer that given 2015, but with an exmhn
ed set of Problem Frames questiotspll groups exceptfyear IST students, who
took the course as Pass/Fdirades were determined, as they were for the 2015
course.

Projects were assigned fof-¢ear student®nly. They could either document
and implemenbne of four simple systems fully analyzed by Jackson in thehp-
ter of Problem Framedo illustrate analysis oélementary Problem Frames; or, they
could define their own systems and provatelysis (i.e., development descriptions
and their associated context and problem diagrahsi.surprisinglyi good po-
grammers just love to program4 teams implemented the alreddginalyzed exa-
ples (using Java), and just 2 chose to define and analyze theirystems.l ex-
pected this result and knew that it was really an inappropriate assignment: the course
was all about analysis, not implementatiéldwever, | hoped that students would be
happy programming a wetlefined and analyzed probleinand at the samente,
would see clearly the connection between analysis and implementBtien.were
asked to include development descriptions with diagrams as well as their programs
and test results.

15 Se Appendix 1 for the syllabus, and Appendix 2 for oral examination questions.

16 A Webinar is an Internet classroom. On the CDE Moodle server, Webinars are enabled by BigBlueButton
[http://bigbluebutton.orfy, software that is integrated into the Moodle course management system, and provides prese
tations, video lectures, whiteboard, chat, and other features.
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3.2 Lessons Learned

As a teacher, | confess to being more interesteghat | am teaching than with
how best to teach, and this is likely why | learn lessons sldudyertheless, | -
sent a few lessons from my teaching/hether | have really learned them will be e
ident in the next iteration.

1. Interacting with studentsy Webinars

First, an acknowledgment: | received and would like to acknowledge help and
advice given to me by one of the specialists at the Center for Distance Education
(CDE), Natalya Vassilyevna Soldatova., who scheduled the Webinars and wias usua
ly present in the CDE auditorium to give my students and me help with the BigBlue
Button facilities, that allowed us to interact directly each week at a distagise. e-
ceived valuable help from Irina Marakasova, formerly Director of CDE.

In my first Webina, | failed to get students to respond when | asked a quéstion
they were reticent to go to the microphone in the CDE classroom where they met,
probably due to their timidity to speak in EngliSSDE Specialist Soldatova sugges
ed that | encourage them fioc h aanda that yielded much better interaction ®ibs
guently. She later showed me a useful Question facility in Moodle that allaws st
dents to link to an online test and take it during thdira sessionl used the Que
tion feature as a way for studsrio learn during the Webinar, and only secondarily
as a way to determine what they had learex. example, | would create a set of
guestions, each of which typically had an embedded diagram, and then ask students
to identify its parts or to completeeshents that were missinghe diagram appeared
on a whiteboard, and students used the whiteboard to answer the qué&stiens.
worked well.

2. A second lesson learnedhs the need to announce repeatedly that course
reading resources weiccessible to stahts. Many students were not doing the
reading!Some were unaware that my lecture notes on JSP and JSD; summary articles
by Jackson on JSP, JS&nd the bookProblem Frameswere all available in both
Russian and Englisland that they could be downloadiedm the server and read at
their convenience.

3. A third lesson has become quite obviolite material in Problem Frames
cannot be covered in a single semester, especially if the course includes JSP and JSC
in addition to Problem FrameMore importanty, much of the reading in Problem
Frames requires more background th&hy2ar students havé@hus, | recommend
that the ¥ course, cover JSP, JSD and an Introduction to Problem Frames (Chapters
1i 5; and part of Chapters 7 andiBtime permits). Thiss what was covered in the
first three iterations of the cours&.2" course could be developed, Z0of which
would be devoted tBroblem FramesChapters 611, after a brief review of JSP and
JSD and Chapterd % of Problem Frame$4 weeks).

Discussion One might consider omitting JSP and J$&{@re are the reasons to
includethem:

a. Designis about structure! Students learn about program design using JSP by

devel oping a pr og rga;dedign amsdistructucetarerpee a t
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amount in software engeering.Students learn thatructure is key to inte
ligibility ;
b. Sequential data streams, the primary abstraction in JSP, are ubiquitous in
software design;
c. the class of simple programs to which JSP applies is one of the 5 elementary
Problem Frames;
d. finally, Jackson he is an exceptional writer and broadlycated thinker.
His ideas evolve as he increase his scope from programs (JSPittmeeal
informationsystems (JSD) to complex cybghysical systems (Problem
Frames Approach)
4. Students meed moraggztice creating program and entity structure diagrams.
Students practice creating simple structure (tree) diagrams at the Butsetany do
not fully grasp the idea additional exercises are thus needed.
5. Students need help in creatingjsh of opeations needed for a prograll o-
cating each operation properly to the basic program structure is one of the steps in
JSPAIthough JSP is language independent, | have used’Javanguage unfamiliar
to most 29-year students. To make life easier for sig, | started providing the-J
va operations needed by a programeed to do this systematically.
6. Provide more practice reading and writing clear development descriptions.
Problem Frames is an intellectual approach to structured analysis of proAlehs.
ysis consists of writing three development descriptions in clear, concise natdral la
guage (Russian or English).
7. Teach and practice the syntax and semantics of state diagWatosal lan-
guage descriptions can be augmented by state diagramsetongne precisionWe
can learn what a good state diagram looks like by studying the state diagrams created
by Jackson in Problem Frames.

3.3  Future Work

My goal is to continue contributing to the training of software engineera-by i
troducing them to Jackesobs i deas and methods, rand
standing and practicing the intellectual approach of Problem Frames.

During the comingear, | hope to make the following modest progress:

1. Significantly expand the Hingual Question Bank questisndealing with
Problem Frames from 20 to 100.

2. Improve the Russian translation of thelibgual database of the course Que
tion Bank as a whole.

3. Develop a database of student project work

4. Arrange for the publication of Problem Frardfes

71 only have the code generator for Java which is by the CASE tool to generate programs flabotlageel structure

diagram; in previous years, | have used code generators for Pascal, BASIC and C for early version of Windows.

8 problem Framesvas translated under my direction during 2@0®7 during and immediately following my IFu

bright Senior Schalr appointment at Petrozavodsk State University (PSU) during theZilibacademic year by Irina
Ossipian. We held numerous discussions with the Rectorate of PSU about publication by PSU; | contacted the publisher
to arrange an (affordable) contract giyiRSU permission to publish; but PSU then elected not to publish. | plan to u
dertake a review of the translation using translator resources at USTU; to include a set of simple correctiong-to the ori
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5. Dissemirate the curriculum to several universities in Russia and elsewhere.
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