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Abstract:

This document presents the results of WP3 "Corpus preparation and analysis'.
Three parallel corpora of software instruction texts from the CAD/CAM domain
CORP-Bu, CORP-Cz and CORP-Ru are included in the appendices. The purpose of
coding, applied tag set and motives for its choice are discussed in the text. The results
of the analysis of the three corpora are summarized in tables of co-occurrences of
lexico-grammatical characteristics versus text plan elements and are discussed for
Bulgarian, Czech and Russian, respectively.

More information on AGILE is available on the project web page and from the project
coordinators:
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1. I ntroduction

The aim of the AGILE project is to develop a generic set of tools and linguistic
resources for generating software instructional texts in Bulgarian, Czech and Russian.
The ingtructiona texts are within the CAD/CAM domain. The project is based on the
experience of the DRAFTER project, developed in the University of Brighton for
English and French. One of the initia tasks of AGILE was to investigate the
differences in the software instruction texts written in the three Slavic languages with
respect to the languages analysed in DRAFTER. This was carried out in the frame of
Work Package 3 by preparation of three parallel corpora of ingtructional texts for each
of the Slavic languages, marked by a common tag set to reveal the correlation between
the text unit functions and the chosen lexico-grammatical characteristics.

The corpus preparation and processing activities followed the methodology
proposed in [Hartley, A. and Paris C. (1996)], consisting of the following steps:

1. Collection of texts from CAD/CAM software manuals.
2. Identification of linguistic features to be considered during the corpus

analysis.
3. Marking of the corpus in terms of the selected features.
4, Computation of the frequency count of each linguistic feature.
5. | dentification of the co-occurrences between linguistic features and text unit

functions.

Corpus analyss was carried out within the framework of Systemic-Functional
Linguistic [Halliday (1994)], which views language as a resource for the creation of
meaning.

2. Cor pus prepar ation and coding

2.1  Selection of corpustexts

Technical manuals within a specific domains constitute a sublanguage [ Sager (1993)].
An important property of a sublanguage is its lexical and syntactical closure. It was
shown (e.g. in [Kitteredge R. (1987)]) that after the first 2000 words of a sublanguage
text the number of new words increases little if at al. Thislexical closure is determined
by the domain specificity of the sublanguage, as well as by the norms of technical
communication, which prefer monosemy to synonymy. The syntactic closure in
sublanguages (leading to application of small number of rigid syntactical structures)
was also demonstrated in several works.

Considering these results the partners agreed that a small corpus volume would be
aufficient for the needs of the project. A popular CAD/CAM manua [AutoCAD
(1996)] was selected as a source for the corpus preparation because of its wide use and
availability in English as well as in al the three Slavic languages. The following nine
texts from Chapter 2 of the manua describing procedures for producing graphical
objects were chosen to be included in the parallel corpora:



"To draw aline" (p. 44);

“To draw a polyline with straight segments’ (p. 45);

“To draw aline and arc combination polyline” (p. 46);

“To create amultiline style” (pp. 47-48);

“To specify the properties of the entire multiling” (pp. 48-49);
“To draw amultiline” (pp. 49-50);

“To draw acircumscribed hexagon” (p. 51);

“To sketch and record freehand lines’ (p. 52);

“To erase freehand lines’ (p. 53).

The sdlected texts are mostly procedural, corresponding to the specifications
planned for the first two project phases - the Initial Demonstrator and the Intermediate
Prototype. As CAD/CAM manuals are a natural mixture of functional and procedural
paragraphs some descriptive text chunks are also included in the corpora, though in
limited number.

2.2  Purpose of coding

The results of corpora analysis were intended to reveal the necessary linguistic
resources of the three Slavic languages with respect to their use in software
instructional texts. They served as a source of specific information for the main
subsequent activities in the project. The corpus processing was used to help in the
determination of:

domain model concepts

The corpus analysis supplied information for the necessary modifications to the
domain model, made under WP2 (inclusion of additional concept definitions using the
T-box notation).

text planning processes

The recorded correlation between the lexico-grammatical features and the plan
elements (procedural elements of assertions in A-box notation, expressing possible
actions with T-box concepts) gave information for the text planning, analysed in the
scope of WP5 and influenced directly the development of text planning rules.

lexical resources

The set of lexical items used in the analysed texts was determined and used for
lexicon development carried out in the scope of WPA4.

grammatical resources

The determination of grammatical structures used in the analysed texts supplied
information for WP6 and WP7, dealing with tactical text generation.



2.3 Moativation of the choice of the coding features

The choice of linguistic features for corpus tagging was based on the previous work
[Hartley, A. and Paris C. (1996)] done as part of the DRAFTER project. Its theoretical
framework is the Systemic-Functional Linguistics (SFL) [Halliday M.A.K. (1994)].
The functional approach of SFL implies a high degree of commonality between the
features of the analysed languages for the purposes of the AGILE project.

Our corpus analysis was conducted on a set of software instruction texts. We have
addressed only the procedural part of the manuals, since this is the part where the
instructions and command for performing a given task are. Those texts are
characterised by a specific text structure and text plan. The text plan of the procedural
text may be expressed by combination of the following elements. Goal, Precondition,
Step, Side-effect, Interrupt. Each procedure has a goal and consists of a set of steps.
Often in order to perform a procedure precondition(s) have to be satisfied. The normal
stream of performed actions may be accompanied with side-effects. The Interrupt
element describes additional actions, necessary to undo the results of the current
procedure. Each text to be generated has a communicative goa and intended meaning,
which have to be realised by the most appropriate linguistic expression. In our case the
concrete plan element is realised by some typical linguistic features. The semantic
function of the plan element allows a mapping from semantics to grammar.

SFL is a grammar pushed to semantics, i.e. every grammatical feature encodes a
specific meaning. The three functional components of meaning in SFL (metafunctions)
are expressed by different grammatical structures. All of the metafunctions are
combined in the clause, the unit with which SFL is concerned most. The RANK with
features. clause and group, is a basic grammatical hierarchical unit in SFL, so it is our
first lexico-grammatical feature - LGF1 (Figure 1). Each LGF is a language attribute
with severa possible values. The semantic difference between the rank of the clause
and the rank of the group is that in a group only one functional component of meaning
is expressed. For instance, the experiential meaning of the ideational metafunction is
expressed mainly in the nominal group, which is another feature in our tag set.

Figure 1 Lexico-grammatical feature 1: RANK

RANK
CLAUSE

START NOMINAL-GROUP

GROUP

PREPOSITIONAL-GROUP



Figure 2 Lexico-grammatical feature 2: PROCESS-TYPE

PROCESS-TYPE
' RELATIONAL

MENTAL

DIRECTED-MATERIAL
CLAUSE

MATERIAL
NOTDIRECTED-MATERIAL

VERBAL

When the clause is viewed as representation, the function it expresses is
ideational, i.e. modelling of experience. The basic components of such clause are
process, participants and circumstances. Almost every clause represents some kind of
process that is why the second system in the tag set is Process-type - LGF2 (Figure 2).
It allows determining the kind of processes found in instructional texts. Finiteness -
LGF3, Polarity - LGF4 (Figure 3), Voice - LGF7 (Figure 4) and Agency - LGF 8
(Figure 5) are features closely related and dependent on the kind of process.

Figure 3 Lexico-grammatical features 3 and 4: FINITENESS and POLARITY

FINITENESS
' NOTFINITE
CLAUSE
FINITE
POLARITY
' POSITIVE
CLAUSE
NEGATIVE



Figure 4 Lexico-grammatical feature 7: VOICE

VOICE
MIDDLE
CLAUSE ACTIVE
EFFECTIVE
PASSIVE
Figure 5 Lexico-grammatical feature 8: AGENCY
AGENCY
NOTSPECIFIED
CLAUSE GENERIC
AGENCY-SPECIFIED-USER
AGENCY -SPECIFIED-PROGRAM
SPECIFIED

AGENCY-SPECIFIED-ACT

Some clauses have the meaning of exchange. The typical grammatical realisation of
the interpersonal metafunction is the grammatical categories of Mood (LGF6) and
Modadlity - LGF7 (Figure 7). The instructiona texts as a whole have a clear
interpersonal meaning, that of commands given to the user and request of action.

Figure 6 Lexico-grammatical feature 6: MOOD
MOOD

IMPERATIVE

CLAUSE

INTERROGATIVE

INDICATIVE



Figure 7 Lexico-grammatical feature 7: MODALITY

MODALITY
' NOTMODAL
PROBABILITY
CLAUSE MODALIZATION
USUALITY
INCLINATION
MODAL
ABILITY
MODULATION
OBLIGATION

All the rest of the chosen lexico-grammatical features redlise the textual
metafunction: clause complexity - LGF9 and clause interdependency - LGF10 (Figure
8), clause taxis - LGF11 and conjunction type - LFG12 (Figure 9).

Figure 8 Lexico-grammatical features 9 and 10: CLAUSE-COMPLEXITY and CLAUSE-

DEPENDENCY
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Figure 9 Lexico-grammatical features 11 and 12: CLAUSE-TAXIS and CONJUNCTION-
TYPE

CLAUSE-TAXIS

ADDITIVE
PARATACTIC-RELATION
ALTERNATIVE
TEMPORAL
CLAUSE
SPATIAL
MANNER
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HYPOTACTIC-RELATION
CAUSAL PURPOSE
CONDITION

CONJUNCTION-TYPE

The syntactic and lexical closure of this kind of sublanguage implies that a relatively
small tag set will suffice.

24 Tagset for AGILE corpora

The following list of attributes and their possible values were used for corpora coding:

Text unit: Introduction, Procedure, Related-procedures, Further-
possibilities, Other {TI, TP, TRP, TFP, TO}

. Plan elements. Goal, Precondition, Step, Side-effect, Interrupt {G, P, S, E,
1}
L exico-Grammatical Features
LGF 1: Rank
{CL - Clause, NGR - Nominal Group, PGR - Prepositional group}
LGF 2: Process-type
{RP - relational, MNP - mental, VEP - verbal,
DM P - directed-materia, NM P - nondirected-material}
LGF 3: Finiteness
{FIN - finite, NFIN - nonfinite}
LGF 4: Polarity
{POS - positive, NEG - negative}



3.

31

LGF 5: Modality
{NMD - notmodal, M DZP - probability, MDZU - usuality,
MDLI - inclination, MDLA - ability, MDL O - obligation}
LGF 6: Mood
{IMP - imperative, INT - interrogative, IND - indicative}
LGF 7: Voice
{VMID - middle, VEFA - active, VEFP - passive}
L GF 8: Agency-specified
{AGSU - agency-specified-user, AGSP - agency-specified-program,
AGSA - agency-specified-act, AGN - agency-notspecified, AGG -
agency- specified-generic}
L GF 9: Member-of-clause-complexity
{CCS - clause-complexity-simplex, CCC - clause-complexity-complex}
LGF 10: Clause-dependency
{NDC - notdependent-clause, DCT - thematized-dependent-clause,
NDCT - notthematized-dependent-clause}
LGF 11: Clause-taxis
{PRC - paratactic-relation clause, HRC - hypotactic-relation clause}
LGF 12: Conjunction-type
{CTAD - conjunction-type-additive, CTAL - conjunction-type-alternative,
CTT - conjunction-type-temporal, CTS - conjunction-type-spatial,
CTM - conjunction-type-manner, CTCR - conjunction-type-causal-
Reason, CTCP - conjunction-type-causal-purpose,
CTCC - conjunction-type-causal-condition}

CORP - tagged corpora

Description and content

Each corpus consists of two parts:

1. Text file containing the sequentially numbered coding units.

2. Coding table containing the feature values for each coding unit.

Appendix | contains the corpus CORP-Bu with the Bulgarian texts and coding
table. As Bulgarian trandation of the original AutoCAD User's Guide [AutoCAD
(1995)] is not available, the corpus texts were trandated especially for the purposes of



the AGILE project. A Bulgarian trandation of another AutoCAD manual [Zirbel, J.H.
and Combs, S.B. 1996)] was consulted during the trandation. The corpus contains
nine procedural texts with 1025 words and 194 coding units.

Appendix Il contains the corpus CORP-Cz with the Czech texts and coding table. The
corpus contains nine procedural texts with 1755 words and 276 coding units.

Appendix 111 contains the corpus CORP-Ru with the Russian texts and coding table.
The corpus contains nine procedural texts with 1216 words and 197 coding units.

The results of corpora analysis are summarised in two tables of co-occurrences for
each corpus - one table for the whole corpus and one table (a subset of the first one),
covering only the procedure elements of the text plan (Goal, Step and Side-effect).
This structuring of analysis results was chosen to highlight more clearly the intended
differences in the strictly procedural chunks of text and the more descriptive functional
chunks of text, expressing Precondition and Interrupt plan elements.

3.2 Tabular summary of co-occurrences

3.2.1 Bulgarian language

G P S E |
Rank
CL 83.02% 50% 100% 100% 100%
NGR 16.98% 50% 0% 0% 0%
PGR 0% 0% 0% 0% 0%
Process-type
RP 0% 7.69% 1.03% 0% 0%
MNP 1.89% 7.69% 0% 0% 0%
VEP 0% 0% 0% 0% 0%
DMP 92.45% 84.62% 98.97% 70% 100%
NMP 5.66% 0% 0% 30% 0%
Finiteness
FIN 100% 100% 96.88% 100% 100%
NFIN 0% 0% 3.12% 0% 0%
Polarity
POS 100% 92.86% 100% 98.97% 100%
NEG 0% 7.14% 0% 1.03% 0%
Modality
NMD 90.91% 85.72% 97.92% 80% 100%
MDZP 0% 0% 0% 0% 0%
MDZU 0% 0% 0% 0% 0%




MDLI 2.27% 7.14% 0% 0% 0%
MDLA 6.82% 7.14% 1.04% 20% 0%
MDLO 0% 0% 1.04% 0% 0%
Mood
IMP 13.64% 0% 86.46% 0% 60%
INT 0% 0% 0% 0% 0%
IND 86.36% 100% 13.54% 100% 40%
Voice
VMID 2.27% 0% 0% 20% 0%
VEFA 97.73% 100% 100% 80% 100%
VEFP 0% 0% 0% 0% 0%
Agency
AGSU 93.18% 85.72% 98.96% 50% 100%
AGSP 6.72% 4.28% 1.04% 50% 0%
AGSA 0% 0% 0% 0% 0%
AGN 0% 0% 0% 0% 0%
AGG 0% 0% 0% 0% 0%
Clause compl.
CCS 2.27% 13.33% 42.71% 20% 0%
CCC 97.73% 86.67% 57.29% 80% 100%
Clause depend.
NDC 22.73% 20% 88.54% 80% 60%
DCT 15.91% 46.67% 0% 0% 20%
NDCT 61.36% 33.33% 11.46% 20% 20%
Clause taxis
PRC 8.82% 8.33% 52.17% 50% 33.33%
HRC 91.18% 91.67% 47.83% 50% 66.67%
Conjunction
CTAD 5.88% 0% 30% 50% 0%
CTAL 2.95% 10% 30% 0% 33.33%
CTT 0% 60% 0% 0% 0%
CTS 0% 0% 5% 0% 0%
CTM 0% 0% 35% 0% 0%
CTCR 0% 0% 0% 0% 0%
CTCP 85.29% 0% 0% 50% 66.67%
CTCC 5.88% 30% 0% 0% 0%

10



Figure 10. Co-occurrences for the whole corpus - Bulgarian language

G S E
Rank
CL 83.02% 100% 100%
NGR 16.98% 0% 0%
PGR 0% 0% 0%
Process-type
RP 0% 1.03% 0%
MNP 1.89% 0% 0%
VEP 0% 0% 0%
DMP 92.45% 98.97% 70%
NMP 5.66% 0% 30%
Finiteness
FIN 100% 96.88% 100%
NFIN 0% 3.12% 0%
Polarity
POS 100% 100% 98.97%
NEG 0% 0% 1.03%
Modality
NMD 90.91% 97.92% 80%
MDZP 0% 0% 0%
MDZU 0% 0% 0%
MDLI 2.27% 0% 0%
MDLA 6.82% 1.04% 20%
MDLO 0% 1.04% 0%
Mood
IMP 13.64% 86.46% 0%
INT 0% 0% 0%
IND 86.36% 13.54% 100%
Voice
VMID 2.27% 0% 20%
VEFA 97.73% 100% 80%
VEFP 0% 0% 0%
Agency
AGSU 93.18% 98.96% 50%




AGSP 6.72% 1.04% 50%

AGSA 0% 0% 0%
AGN 0% 0% 0%
AGG 0% 0% 0%

Clause compl.
CCS 2.27% 42.71% 20%
CCcC 97.73% 57.29% 80%
Clause depend.
NDC 22.73% 88.54% 80%
DCT 15.91% 0% 0%
NDCT 61.36% 11.46% 20%
Clause taxis
PRC 8.82% 52.17% 50%
HRC 91.18% 47.83% 50%
Conjunction

CTAD 5.88% 30% 50%

CTAL 2.95% 30% 0%
CTT 0% 0% 0%
CTS 0% 5% 0%
CTM 0% 35% 0%
CTCR 0% 0% 0%
CTCP 85.29% 0% 50%
CTCC 5.88% 0% 0%

Figure 11. Co-occurrences for procedures only - Bulgarian language
The analysis of co-occurrence tables allows making the following conclusions about
the sublanguage used in Bulgarian software manuals:

The great mgjority of the rank units are clauses and the rest are nominal
groups. The prepositional groups do not occur in instructional texts of the corpus.

The processes are exclusively of the directed-material type. Sometimes
relational, mental, and not-material processes are found in the corpus. The only kind
of process not present in it is verbal process.

Finite and positive polarity predominate over non-finite and negative polarity
features in this particular sublanguage.

Most of the analysed clauses are non-modal. In the case when modality is
expressed in the clause it is of the ability, inclination and obligation type.

The mood is usualy realised by an imperative clause.

12



The voice is active, dthough a few instances of middle were counted. The
passive voice was not found in instructional texts at all.

The user is the most frequent agent, the alternative is program objects
appearing as agents.

Most of the text units are members of a complex clause. The
interdependency between the complex clauses is as likely to be paratactic as
hypotactic. The hypotactic relation is realised mainly by a manner or purpose
conjunction, athough condition and temporal conjunctions occur as well. Paratactic
relation is realised by the additive and alternative conjunctions.

The summary table of the occurrence of a particular lexico-grammatical feature in
each plan element shows the following correlation between plan elements and lexico-
grammatical features.

The Goadl is realized mostly by a clause (83%), the alternative realization is
by a nominal group (17%) particularly for top-level goals. In the Precondition plan
element the distribution between clause (50%) and nominal group (50%) is even.
Steps, Effect and Interrupt are realized exclusively be clauses (100%).

Directed-material process overwhelmingly expresses al the plan elements. It
is the only type of process for Interrupt (100%). There are few occurrences of
mental process in Goal (2%) and Precondition (8%), and non-material process in
God (6%) and Effect (30%).

The plan elements are expressed usually by means of a finite clause, just
3,2% of Step are realized by a nonfinite clause. The figures are similar for Polarity,
since the plan elements are realized mainly by positive clauses, with the exception of
Precondition, which admits negative polarity in 7%, and Effect in 1% of the cases.

The overwhelming majority of the clauses in our corpus have no expression
for modality. There are a few instances of inclination in Goal (2%) and Precondition
(7%) and ability again in Goal (7%) and Precondition (7%). Ability hardly occursin
Step (1%), but is quite frequent in Effect (20%). Interrupt is the only plan element
which does not admit modals at all (100% nonmodal).

The mood in Goa (86%), Precondition (100%), Effect (100%) is
imperative, and in Step (86%) and Interrupt (60%) is indicative. There are no
occurrences of interrogative mood in procedural texts.

The most frequent expression for the plan elements in terms of voice is
active voice, the dternative for active voice in Goa and Effect is middle voice.
Instances of passive voice were not found in procedures.

The user is the agent of the clause in 93% in Goal, 86% in Precondition,
99% in Step, and 100% in Interrupt. The agent can be either user (50%) or program
(50%) in Effect.

All the clauses in Interrupt are complex clauses (100%). In the rest of the
plan elements both kinds of clauses appear. The Goa is expressed by a smple
clause in 2% of the cases, the Precondition in 13%, the Step in 42% and the Effect
in 20%.

13



Most of the clauses in God are notthematized dependent clauses (61%). In
Precondition thematized dependent clauses predominate (47%). In Step there are no
occurrences of thematized dependent clauses, mainly notdependent clauses (89%)
or notthematized dependent clauses (11%) express the interdependency between
clauses. Effect is never redlized by thematized dependent clauses, most of the
instances are notdependent clauses (80%) and 20% are redlized by nothematized
dependent clauses. In Interrupt the correlation is notdependent clauses (60%)
versus thematized dependent (20%) and notthematized dependent clauses (20%).

Goals are usualy expressed by paratactic additive (6%) or alternative (3%)
conjunctions, as well as by hypotactic purpose (85%) or condition (6%)
conjunction. Precondition is redlised by adternative (10%), tempora (60%),
condition (30%) conjunctions. The usua conjunctions appearing in Step are
additive (30%), alternative (30%), spatial (5%) or manner (35%). The realization of
Effect in terms of conjunction is distributed evenly between additive paratactic
(50%) and purpose hypotactic (50%). Most conjunctions in Interrupt are hypotactic
expressing purpose (66%), some of the conjunctions are alternative (33%).

The comparison of Figure 10 and Figure 11 shows the following differences
between the LGF distribution over strictly procedural plan elements procedure-related
plan elements (Precondition, Interrupt):

While the text units in the corpus are mostly clauses, in the Precondition
plan element the distribution between clause (50%) and nomina group (50%) is
even.

In contrast to the other plan elements Interrupt is the only one which does
not admit modals at all (100% nonmodal).

In contrast to the other plan elements Interrupt text chunks use indicative
mood (60%).

All the clauses in Interrupt text chunks are complex clauses (100%).

3.2.2 Czech language

G P S E I

Rank 100 100 100 100
CL 36 63 96 100

NGR 12 33 3 0

PGR 52 4 0 0
Process-type 100 100 100 100
RP 0 65 2 17

MNP 0 0 0 0

VEP 0 2 0 0

14



DMP 99 31 95 57

NMP 1 2 3 26
Finiteness 100 100 100 100
FIN 97 100 100 100

NFIN 3 0 0 0
Polarity 100 100 100 100
POS 97 97 99 91

NEG 3 3 0 9
Modality 100 100 100 100
NMD 98 88 92 96
MDZP 0 0 0 0
MDZU 0 0 0 0
MDLI 0 4 0 0
MDLA 2 4 5 4
MDLO 0 4 3 0
Mood 100 100 100 100
IMP 87 0 77 0

INT 0 0 0 0

IND 13 100 23 100
Voice 100 100 100 100
VMID 0 0 2 13
VEFA 100 90 97 70
VEFP 0 10 0 17
Agency 100 100 100 100
AGSU 36 34 85 48
AGSP 0 6 9 13
AGSA 0 9 0 9
AGN 64 51 5 30

AGG 0 0 0 0
Clause compl. 100 100 100 100
CCS 50 10 65 26

CCcC 50 90 35 74
Clause depend. 100 100 100 100
NDC 97 10 99 100

DCT 3 47 0 0
NDCT 0 43 0 0
Clause taxis 100 100 100 100

15



PRC 0 4 95 100
HRC 100 96 5 0
Conjunction 100 100 100 100
CTAD 83 6 50 100
CTAL 0 0 50 0
CTT 0 24 0 0
CTS 0 0 0 0
CTM 0 0 0 0
CTCR 0 0 0 0
CTCP 17 6 0 0
CTCC 0 65 0 0

Figure 12 Co-occurrences for the whole corpus - Czech language

G S E
Rank 100 100 100
CL 35 100 100
NGR 13 0 0
PGR 52 0 0
Process-type 100 100 100
RP 0 0 0
MNP 0 0 0
VEP 0 0 0
DMP 99 96 73
NMP 1 4 27
Finiteness 100 100 100
FIN 96 100 100
NFIN 4 0 0
Polarity 100 100 100
POS 96 100 87
NEG 4 0 13
Modality 100 100 100
NMD 100 96 100
MDZP 0 0 0
MDZU 0 0 0
MDLI 0 0 0
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MDLA 0 2 0
MDLO 0 1 0
Mood 100 100 100
IMP 96 94 0
INT 0 0 0
IND 4 6 100
Voice 100 100 100
VMID 0 2 0
VEFA 100 96 86
VEFP 0 1 14
Agency 100 100 100
AGSU 35 98 67
AGSP 0 0 7
AGSA 0 1 13
AGN 65 1 13
AGG 0 0 0
Clause compl. 100 100 100
CCS 100 71 20
CCC 0 29 80
Clause depend. 100 100 100
NDC 100 100 100
DCT 0 0 0
NDCT 0 0 0
Clause taxis 100 100
PRC 100 100
HRC 0 0
Conjunction 100 100 100
CTAD 100 53 100
CTAL 0 47 0
CTT 0 0 0
CTS 0 0 0
CTM 0 0 0
CTCR 0 0 0
CTCP 0 0 0
CTCC 0 0 0

Figure 13 Co-occurrences for procedures only - Czech language
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Comments on Czech corpus statistics - results for procedures only (Figure 4):

Classified by rank, most text units are clausa (69%), followed by
prepositional phrases (12%) and noun phrases (9%). Most clauses describe steps
(59%); clauses are actually the only option for expressing steps and also side
effects. All prepositional phrases express goals, while preconditions are expressed
either by clauses or noun phrases.

Classified by process type, most processes are of the directed-material type
(84%), followed by relational type (11%) and nondirected-material type (5%). Only
preconditions are expressed by relational type, al goas but one are expressed by
directed material type, which is also used for describing most steps.

The overwhelming majority of relevant text units are finite (of the clausal
units al except one), positive (97%) and non-modal (94%). There are 4 instances
of modality as ability and 2 as obligation. Most clausal elements are in the
imperative mood (74%), which express either steps or goals. The indicative mood
is mostly used for preconditions and side effects. Similarly, the clauses exhibit a
clear preference for the active voice: 94%.

In the classification by agency type the distribution favours the user as the
agent (61%), followed by a non-specified agent (34%). In the margina rest of
cases the agent is an activity and a program. In the user-as-agent type, the
distribution among plan elements corresponds to the general case of afinite clause,
while in the agent-not-specified case the prevalent plan element is goal, followed by
precondition.

Most text units are members of a simple clause (65%). In the complex
clauses, the elements are mostly paratacticaly related (58%); hypotactic relation is
represented by the remaining 42%. The paratactic relation is used for describing
steps (71%) and side effects; the hypotactic relation is used only for preconditions.
Most conjunctions are of the additive type (53%), followed by aternative (19%),
causal-conditional (19%), temporal and causal-purpose types.

Results for the whole corpus (Figure 3):

The digtribution of data in the whole corpus is to a large extent pardlel to
the distribution of data on procedures. The only marked difference is in the higher
share of indicative mood clauses. 43% as compared to 26% in the case of
procedures. The increase is mainly due to the indicative clauses describing steps (6
times as many) and preconditions (almost twice as many).

3.2.3 Russan language

G P S E I

Rank 100 100 100 100 100

CL 88 97 100 100

NGR 2 0 0

PGR 52 100 1 0 0
Process-type 100 100 100 100
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RP 0 65 2 17

MNP 0 0 0 0

VEP 0 2 0 0

DMP 99 31 95 57

NMP 1 2 3 26
Finiteness 100 100 100 100 100
FIN 15,5 96 100 50
NFIN 84,5 100 4 0 50

Polarity 100 100 100 100

POS 100 100 86 100

NEG 14

Modality 100 100 100 100 100
NMD 99 100 97 71 100
MDZP 0 0 0 0 0
MDZU 0 0 0 0 0
MDLI 0 0 0 0 0
MDLA 1 0 3 29 0
MDLO 0 0 0 0 0
Mood 100 100 100 100
IMP 100 93 0 100
INT 0 0 0 0
IND 0 17 100 0
Voice 100 100 100 100 100
VMID 0 0 0 0 0
VEFA 100 100 85 86 100
VEFP 0 0 15 14 0
Agency 100 100 100 100 100
AGSU 16 0 90,5 48 50
AGSP 0 0 1,5 18 0
AGSA 0 0 0 0
AGN 84 100 8 14 50
AGG 0 0 0 0 0
Clause compl. 100 100 100 100 100
CCS 4 0 41,5 100 0
CCC 96 100 58,5 0 100

Clause depend. 100 100 100 100

NDC 97 10 99 100
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DCT 3 47 0
NDCT 0 43 0
Clause taxis 100 100 100 100
PRC 5 0 73 0
HRC 95 100 27 100
Conjunction 100 100 100 100
CTAD 2,6 0 21 0
CTAL 2,6 0 53 0
CTT 0 100 16 0
CTS 0 0 0 0
CTM 0 0 5 0
CTCR 0 0 0 0
CTCP 94,8 0 5 100
CTCC 0 0 0 0

Figure 14 Co-occurrences for the whole corpus - Russian language

G S E
Rank 100 100 100
CL 88 97 100
NGR 2 0
PGR 52 1 0
Process-type 100 100 100
RP 0 2 17
MNP 0 0 0
VEP 0 0 0
DMP 99 95 57
NMP 1 3 26
Finiteness 100 100 100
FIN 15,5 96 100
NFIN 84,5 4 0
Polarity 100 100 100
POS 100 86 100

NEG 14
Modality 100 100 100
NMD 99 97 71
MDZP 0 0 0
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MDZU 0 0 0
MDLI 0 0 0
MDLA 1 3 29
MDLO 0 0 0
Mood 100 100 100
IMP 100 93 0
INT 0 0 0
IND 0 17 100
Voice 100 100 100
VMID 0 0 0
VEFA 100 85 86
VEFP 0 15 14
Agency 100 100 100
AGSU 16 90,5 48
AGSP 0 1,5 18
AGSA 0 0
AGN 84 8 14
AGG 0 0 0
Clause compl. 100 100 100
CCS 4 41,5 100
CCcC 96 58,5 0
Clause depend. 100 100 100
NDC 97 99 100
DCT 3 0 0
NDCT 0 0 0
Clause taxis 100 100
PRC 5 73
HRC 95 27
Conjunction 100 100
CTAD 2,6 21
CTAL 2,6 53
CTT 0 16
CTS 0 0
CTM 0 5
CTCR 0 0
CTCP 94,8 5
CTCC 0 0
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Figure 15 Co-occurrences for procedures only - Russian language

Comments on Russian corpus statistics.

Classified by rank, most text units are clausa (94%), followed by
prepositional phrases (5%) and noun phrases (1%). Most clauses describe steps
(63%); clauses are actually the only option for expressing side effects, while most
prepositional phrases express goals. Nominal groups are used to express steps.

All the processes are of the directed-materia type (100%).

The overwhelming majority of relevant text units are finite (68%), postive
(97%) and non-modal (92%). There are 6 instances of modality as ability. Most
clausal elements are in the imperative mood (88%), which express either steps or
goals. The indicative mood is used for steps and side effects. Similarly, the clauses
exhibit a clear preference for the active voice: 90%.

In the classfication by agency type the distribution favours the user as the
agent (74%), followed by a non-specified agent (35%). In the marginal rest of cases
the agent is a program. In the user-as-agent type, the distribution among plan
elements corresponds to the general case of a finite clause, while in the agent-not-
specified case the prevalent plan element is goal.

Most text units are members of a complex clause (58%) as the main or
dependent clause of the complex. In the complex clauses, the elements are mostly
hypotacticaly related (71%), paratactic relation is represented by the remaining
39%. The paratactic relation is used for describing steps (71%) and the hypotactic
relation is used mostly for goals. Most conjunctions are of the causal-purpose type
(76%), followed by alternative (22%).

4, Conclusion

4.1 Contrastive analysis of the corpora co-occurrence tables

The corpora analysis conducted on Bulgarian, Czech and Russian instructional texts
from the CAD/CAM domain has shown the similarities and differences between the
linguistic resources needed for each language.

In procedural texts the top-level goal is expressed as nominalization, except
for Russian, where it is expressed by a non-finite clause.

The actions to be performed are realized by imperatives in Russan and
Bulgarian. In Czech indicative is aso used in 25% of cases, especialy for
Precondition and Side-effect.

The actions are mainly material-directed processes. The Russian corpus uses
exclusively materia-directed processes (100%). In Bulgarian and Czech corpora
mental and relational processes also occur.

The similarity of the three languages is very high with respect to the
features. positive, active process and non-modal (more than 90%). The differences
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arises mainly in the use of Finiteness: Bulgarian and Czech tend to employ mostly
finite forms, while Russian employs 32% infinite forms.

The Czech corpus shows preference for simple clauses (65%). In the
Bulgarian and Russian corpora the majority of clauses are complex. The relation
between complex clauses in Russian and Bulgarian corpora is mainly hypotactic,
while in Czech corpus paratactic and hypotactic relations are evenly distributed.

4.2  Further work on corpora

The linguistic resources of the corpora proved to be quite limited concerning the
lexico-grammatical features. This leads to a simplified text plan. The further
development of linguistic resources for the project would permit to generate more
complex, more natural texts and varied styles. It would require the enrichment of text
plans as well. During the next project phase the corpora tagging is intended to be
further extended to include more characteristics e.g. expressing the discourse structure
of software instructional texts. Further work on corpora will be performed under WP5
"Text structuring”.
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Appendix Il CORP-CZ

Kredeni Use ky

1 Spus tep ikaz USE KA jednimzt chto zp sob :
Windows

Z plovouciho ikonového menu Use ka na néstrojovém panelu Kredli vyberte Use ka.
DOSaUNIX

Z menu Kresli vyberte Use ka.

2 Ur etepo ae ni bod.

3 Ur ete koncovy bod.

4 Ur ete koncovy bod dalSiho segmentu (3, 4, 5).
10. 5 Pro ukon eni Use ky

11. stiskn te ENTER,

12. nebo zadgjteu

13. pro uzav eni,

© o N o s~ w DN PR

14. t.j. pro spojeni po ae niho bodu prvniho segmentu s koncovym bodem (6) posledniho
segmentu.

15. Pro vréceni zp t posledniho segmentu b hem p ikazu Use ka

16. zadejte z.

17. Novou Use kum ete za it v koncovém bodu (6) posedni nakreslené Use ky
18. stisknutim ENTER

19. p i dotazu na Po éte ni bod.

20. Nap ikazové adce USE KA

21. P ibuznép ikazy

22. K 1VKA kredi polydse ku o enou ze segment  Use ek aoblouk

23. jgi formaje jeden objekt.

24.M ARA kredi n kolikanésobné soub né Gse ky.

25. EKVID wytva i ekvidistantni kopie Use ek v ur ité vzddenosti na ur itou stranu nebo
prochézejici ur itym bodem

26. TYP nastavuje aktuani typ ary.

27. Kredeni k ivky srovnymi segmenty
28.1 Spus tep ikaz K IVKA jednim z nadsledujicich zp sob :
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29
30
31
32
33
34
35
36

37.
38.
39.
40.
41.

42
43
44,
45
46.

47.
48.

49,

50.
51.
52.

53
54
55
56
57
58
59
60
61

. Windows

. Z plovouciho ikonového menu K ivka na ndstrojovém panelu Kredli  vyberte K ivka.
.DOSaUNIX

. Z menu Kredi vyberte K ivka.

.2 Ur ete prvni bod k ivky.

. 3 Ur ujte koncovy bod pro ka dy segment k ivky.

. 4 Stiskn te ENTER

. pro ukon eni

nebo {stiskn te} u

pro uzav eni k ivky.

Nap ikazové adceK IVKA

P ibuznép ikazy

USE KA vytva i jednoduché nebo vicenasobné Gise kové segmenty,

. které jsou samostatné objekty.
.M ARA wytvaisoub néuse ky.

V dald§im p ikladu s nakredlite rovny segment k ivky,
. na ktery navazuje obloukovy segment,

pak nakredite jiny rovny Gsek v te ném sm ru.

Budete definovat polom r, thel vypln ni a koncovy bod oblouku.

Uhel vypin ni je thel vytvo eny pomoci t etiho bodu a druhého bodu a kladné

asti osy X.
{t etiho bodu} ktery ur ite
Nakredeni k ivky kombinované z p imek a oblouk

Nejd ive nakredime rovny segment.

1 Spus tep ikaz K VKA jednim z nasledujicich zp sob :
. Windows

. Z plovouciho ikonového menu K ivka na ndstrojovém panelu Kredli  vyberte K ivka.
.DOSaUNIX

. Z menu Kredi vyberte K ivka.

. 2 Ur ete prvni bod rovného segmentu (1).

. 3 Ur ete koncovy bod rovného segmentu (2).

. 4 Pro p epnuti do re imu kresleni oblouk

. Zadgjte o.

.5 Ur ete koncovy bod oblouku (3).
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62. 6 Zadgjte e

63. pro navrat do re imu kredeni Use ek.

64. 7 Zadgjte vzdaenost a Uhel Use ky ve vztahu ke koncovému bodu oblouku.
65. M ete zadat tyto relativni hodnoty ve form  @vzdal enost< Ghel
66. (v tomto p ipad , rad ji zadegjte @3<100).

67. 8 Stiskn te ENTER

68. pro ukon eni k ivky.

69. Poté co vytvo itek ivku,

70.ji m ete editovat pomoci p ikazu KEDIT

71. nebo pou it p ikaz ROZLO

72. pro p em n ni k ivky najednotlivé tse ky a obloukové segmenty.
73. P i rozkl&dani Siroké k ivky

74. =8 ka ary zm nina0

75. avydednak ivkaje umist napodd st edu

76. kde bylak ivka.

77.Viz strana 181, "Rozlo eni objekt "

78. Vytvo eni stylu multi ary

79. 1 Otev ete dialogovy panel Styly multi & jednou z nasledujicich metod:

80. Windows

81. Z nastrojového panelu Vlastnosti objekt nebo z menu Data vyberte Syl muti ary.
82. DOSa UNIX

83. Z menu Data vyberte Styl multi ary.

84. 2 Vyberte Vlastnosti prvk

85. pro p idani element ke stylu.

86. 3 V dialogovém panelu Vlastnosti prvk pod Ekvidistanta, zadejte rozm r posunuti-
muti ary.

87. Tento rozm r definuje po atek 0,0 multi ary, relativn ke vdem ostatnim nakreslenym
element m.

88. Element nemusi byt nakredenv po atku.

89. 4 Vyberte P idat

90. pro p idani elementu.

91. 5 Zvolte element.

92. 6 Vyberte Barva.

93. Poté zvolte barvu elementu z dialogového panelu Vyb r barvy.
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94. 7 Zvolte element.

95. 8 Vyberte Typ ary.

96. Poté zvolte typ &ry daného elementu z dialogového panelu Vyb rtyp  ar.
97. 9 Vyberte OK

98. pro ulo eni vlastnosti elementu multi ary

99. aopudt ni diadlogového panelu Vlastnosti multi ary.

100.Pro vytvo eni vice dlement v multi & e (max 16),

101.opakujte kroky 4 a 7.

102.Elementy budou zobrazeny v dialogovém panelu Styly multi ary.
103.Nap iklad, jestli e vytvo ite element s negativnim offsetem,
104.0bjevi se pod origindlem v obrazovém poli ku.

105.Ka dy element m emitr znou barvu atyp ary.

106.Nyni ur ete vlastnosti celé multi ary

107.1V dialogovém panelu Styly multi ar vyberte Vlastnosti multi ary.
108.2 Vyberte Zobraz klouby

109.pro zobrazeni ar ve vrcholech multi ary.

110.3 Pod Zakon eni zvolte Gse ku nebo oblouk pro ka dou multi aru
111.a zadejte Ghel.

112. éap ek i i konec celé multi ary

113.avn jSi oblouky spoji konce nejkrajn jSich element .

114.Vnit ni oblouky spoji elementy do par

115.apokud je po et element lichy

116.necha osu symetrie nespojenou.

117.Nap iklad, pokud méme Sest element

118.vnit ni oblouky spoji elementy 2 a5

119.a{spoji} elementy 3 a4.

120.Jestli e madme sedm element

121.vnit ni oblouk spoji elementy 2 a6

122.a{spoji} elementy 3 ab.

123.Element 4 z stane nespojen.

124.4 Pod VWypIn ni vyberte Ano

125.pro zobrazeni barvy pozadi.

126.Tato barva se neobjevi v obrazovém poli ku v dialogovém panelu Styly multi &r.
127.5 Vyberte Barva.
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128.Pak z dialogového panelu Vyb r barvy zvolte barvu pro vypln ni pozadi.
129.6 Vyberte OK

130.pro névrat do dialogového panelu Styly multi ar.
131.Nyni pojmenujte

132.aulo te

133.1 Pod Jménem zvolte jméno stylul.

134.2 Pod Popis zadejte popis (nepovinné),
135.kterym emita 255znak v etn mezer.
136.3 Vyberte P idat

137.k p idani vytvo eného stylu multi ary

138.a nastaveni tohoto stylu jako aktualniho.

139.4 Vyberte Ulo it

140.pro ulo eni stylu do externiho souboru .min.
141.5 Vyberte OK

142.auzav ete dialogovy panel.

Nap ikazové &dceM STYL
P ibuznép ikazy
Systémova prom nna CMLSTY LE uchovava jméno aktudniho stylu multi ary.

P ikaz EKVID vytvai novy objekt v ur ité ekvidistantni vzddenosti od vybraného
objektu nebo objekt prochézejici ur itym bodem.

A w DR

Nakredeni multi ary
1 Spus tep ikazM ARA jednim z nésledujicich zp sob :

Windows

© N o O

Z plovouciho ikonového menu Multi ara na nastrojovém panelu Kredi vyberte
Multi ara.

9. DOSaUNIX

10. Z menu Kredi vyberte Multi ara.

11. 2 Zadgte s p i dotazu na styl.

12. 3 Zadejte jméno stylu

13. nebo {zadejte} ?

14. pro vypsani dostupnych styl .

15. Pro vypis vSech styl

16. zma kn te ENTER p i dotazu na Syl (y).
17. 4 Zaddte z
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18. pro zarovnani multi ary

19. a vyberte horni, nulové nebo spodni zarovnani.

20.5 Zadgitem

21. prozm num itkamulti ary
22. azadegjite nové m itko.

23. Nyni nakredete multi aru.

24. 1 Ur ete prvni bod multi ary.
25. 2 Ur ete druhy bod.

26. 3 Ur etet eti bod

27. nebo zadgjte z

28. pro vréceni zp t podedniho bodu
29. nebo zma kn te ENTER

30. pro ukon eni multi ary.

31. 4 Ur ete tvrty bod

32. nebo zadegjte u

33. pro uzav eni multi ary

34. nebo stiskn te ENTER

35. pro jgi ukon eni.

36. Nap ikazové adceM ARA

37. Nakredeni vepsaného tverce

38. 1 Spus te p ikaz POLY GON jednim z nasledujicich zp sob :

39. Windows

40. Z plovouciho ikonového menu Polygon na nastrojovém panelu Kredli vyberte Polygon.

41. DOSaUNIX

42. Z menu Kredli vyberte Polygon.
43. 2 Zadejte 4

44, pro ur eni po tu stran polygonu
45. 3 Ur ete st ed polygonu (1)

46. 4 Zadgjte v

47. pro vepsani do kru nice.

48.5 Ur ete polom r (2).

49. Na p ikazové adce POLY GON
50. P ibuznép ikazy
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51. OBDELNIK vytvé i obdélniky z k ivek.

52. Nakredeni opsaného Sestithelniku

53. 1 Spus te p ikaz POLY GON jednim z nasledujicich zp sob :
54. Windows

55. Z plovouciho ikonového menu Polygon na ndstrojovém panelu Kredli vyberte Polygon.
56. DOSaUNIX

57. Z menu Kredli vyberte Polygon.

58. 2 Zadegte 6

59. pro ur eni po tu stran polygonu

60. 3 Ur ete st ed polygonu (1)

61. 4 Zadgte o

62. pro opsani kru nici.

63. 5 Ur etepolom r (2).

64. Poté co jste vytvo ili polygon,

65. m etejg editovat pomoci p ikazu KEDIT

66. nebo jg zkonvertovat na jednotlive Gse kové segmenty

67. p ikazem ROZLO .

68. Skicovani

69. a zaznam ar od ruky

70. 1 Spus te p ikaz ODRUKY jednim z nasledujicich zp sob :
71. Windows

72. Z néstrojového panelu R zné vyberte Odruky.

73. DOSaUNIX

74. Z menu Kredi vyberte Odruky.

75. 2 Na dotaz na element zaznamu, zadejte minimélni délku arového segmentu.
76. 3 Stiskn te vyb rovétla itko

77. aspus te pero dol .

78. P i pohybu polohovacim za izenim

79. AutoCAD kredli do asné éarové segmenty délky,

80. kterou jste zadali.
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81. P ikaz ODRUKY nep ijima sou adnicovy vstup.

82. 4 Stiskn te znova vyb rovétla itko

83. apero se zdvihne tak,

84. enynim ete pohybovat kurzorem po obrazovce

85. bez kredeni.

86. Stiskn teop t tla itko

87. akredeni bude obnoveno od nové polohy kurzoru.

88. 5 Zadgjte kdykoli z

89.a &aaty{ ary} budou zapsany do databaze

90. kterou prav kredite

91. kteréji byly nakredeny.

92. Jestli e jepero dole,

93. m ete pokra ovat v kredeni po provedeném zaznamu.
94. Jestli eje pero naho e,

95. dtiskn tetla itko

96. pro obnoveni kredeni.

97. Kdy stisknetetla itko,

98. kredleni od ruky za ne,

99. a je kursor kdekoli.

100.6 Stiskn te ENTER

101.pro ukon eni skicy

102.a{pro ukon eni} zédznamu vSech nezaznamenanych ar.
103.Pokud budete chtit pou ivat re imy Krok {b hem skicovani} a
104.{ chtit pou ivat re im} Orto b hem skicovani,
105.musite je p epinat z klavesnice pomoci kldves F8 pro Orto
106.a{ musite p epinat pomoci kldvesy} F9 pro Krok.
107.P epnuti ze stavové adky nema édny vliv.
108.Nastaveni kroku p ehli i nastaveni kroku

109.pokud mav tsi nastaveni.

110.Jestli e je Krok mensi,

111.pak mép ir stek zaznamu prioritu.

112.Nap ikazové &dce ODRUKY
113.P ibuznép ikazy
114.Nastavit velikost p ir sskum ete
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115.pro skicovani od ruky

116.také nastavenim systémoveé prom nné SKETCHING.
117.Abyste kredlili ary od ruky jako k ivku,

118.ktera ma byt samostatny objekt,

119.nastavte systémovou prom nnou SKPOLY

120.p ed kreslenim na nenulovou hodnotul.

121.Vymazani ary kresdené od ruky:

122.1 P i peru naho e nebo dole,

123.zadgjte v jako Vyma .

124 Jestli e bylo pero dole,

125.zdvihne se nahoru.

126.2 Pohybuijte kurzorem na konec ary,

127 kterou jste nakredlili naposledy

128.a pak s nim pohybujte zp t podd ary,

129.a vyma ete po adovany Usek.

130.3 Pro ukon eni mazani

131.anévratu do p ikazu ODRUKY

132.zadejte p.

133.Pro vraceni vymazani zp t

134.zadegjte v.

135.Jak jednou ulo ite ary nakresené od ruky,

136.u jenem ete editovat

137.nebo{nem ete} vymazavat pomoci volby Vyma .
138.Pak, pou ijtep ikaz VYMA .
139. po dokon eni skicovani

140.Aktudni pohled m etem nit b hem skicovani,
141. jen pokud je pero naho e,

142.vSechny &y byly ji zaznamenény

143.are imtabletu je vypnut.
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Appendix Il CORP-RU

[1]

1 LINE[2] 3]
(Windows) [4] Line Draw Line. [5]
(DOS and UNIX) [6] Draw Line[7]
2 [8]
3 9]
4 [10]
5 Return, [11] , [12]

“ 7 13] Close [14],

[15]
LINE,[16]

“ur [17]. LINE [18]

Return [19] [20]
[21].
(Related) PLINE
[22]. MLINE
[23]. OFFSET :
[24].
LINETYPE [25].
[26]

1 PLINE [27] .[28]
(Windows) [29] Polyline Draw
Polyline.[30]
(DOS and UNIX) [31] Draw Polyline. [32]
2 [33]
3 [34]
4 Return, [35] ,[36]

“ "3, [38]
(Related) LINE

: [39].
MLINE [40].
[41]
[42]

1 LINE [43]  [44]



AGILE 66

(Windows) [45] Polyline Draw
Polyline.[46]
(DOS and UNIX) [47] Draw Polyline.[48]
2 [49].
3 (2).[50]
4 “a’,[5]1] Arc.[52]
5 (3).[53]
6 “I”,[54] Line.[55]
7 . [56]
. @distance<angle (
@3<100).[57]
8 Return,[58] [59]
[60]
1 Multiline Styles [61] - [62]
(Windows) [63] Object Properties Data
Multiline Style [64].
(DOS and UNIX) [65] Data Multiline Style[66].
2 Element Properties [67], [68].
3 Element Properties Offset
[69].
4 Add[70], [71].
5 [72].
6 Color [73]. Select
Color [74].
7 [75].
8 Linetype [76].
Select Linetype [77].
9 OK [79], [79]
Element Properties [80].
( 16) [8]1] 4 7
[82]. Multiline Styles [83].
[84]
1 Multiline Styles, Multiline Properties [85].
2 Display joints [86],
[87].

66



AGILE

67

3 Caps
[89].
4 Fill On [90],
5 Color [93].
[94].
6 OK [95],
[97]
Name [100].
2 Description,
[101].
3 Add [102],
[104].
4 Save [109],
.min. [106]
5 OK [107]
[109]
1 MLINE [110]
(Windows) [112] Polyline
Multiline [113].
(DOS and UNIX) [114] Data
2 st [116],
3 [118] ?[119],
[121]
Style(s) [123].
4 j [124],
[125],
5 s [127],
[129].
[130].
1 [131].
[132].
3 [133]
[135],
[137].

[88]
[91].
Multiline Styles[92].
Select Color

Multiline Styles[96].

[98] [99].
( ), 255
[103],
[108].
[111]:
Draw

Multiline [115].

[117].
[120].
Enter [122],
[126]."
[128],
u [134],
Enter [136],
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4 [138]

[139],

[140], Enter [141],

[142].

[143]

1 POLYGON [144] [145]:

(Windows) [146] Polygon Draw
Polygon [147].

(DOS and UNIX) [148] Draw Polygon [149].
Polygon [150].

2 “4” [151], [152].
3 [153].

4 “¢’ [154] ,

5 (2) [156].

RECTANG [157].

[158]

[155].

1 POLYGON [159] [160]:

(Windows) [161] Polygon Draw
Polygon [162].

(DOS and UNIX) [163] Draw Polygon [164].
Polygon [165].

“6" [166], [167].
[168].
“¢’ [169] [170],
[171].
5 (2) [172].
: [173],

PEDIT [174]
EXPLODE [175].

N

N

[176]

1 SKETCH [177] [178]:

(Windows) [179] Miscellaneous
[180].

(DOS and UNIX) [181] Draw Sketch [182].
2 Record increment,

Sketch

[183].
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[185].
4
[187]
[188]. [189]
[190].
5 “r [191],
[192],
[194].
6 Return [195],

[197].

[184],

[186],

[193],

[196]
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- - JOAN | SO0 | dSov | v4aA | aNi| anN | sod NId [ dwa 10 3| dd1 Y4

- - OAN | SO0 | dS9v | v4aA | aNi| anN | sod NId [ dwa 10 3| dd1 vZ

- - JOAN | SO0 | dSoV | v4aA | anNi| viaw | sod NId [ dwa 10 3| ddl €z

- - JaN | SO0 | dsov | v4an | anNi| vian | sod NId | dina 10 ERBEEN 22

- - J4aN | S22 NOV | V43A -| viaw | sod -| dina D] 9| dd1 12

- - - - - - - - - - - | ¥od d| 441 0z

(av1io) | (odd) - - - - - - - - - | ¥4ON S| ddl 6T

(WLD) | (OdH) - - - - - - - - - | ¥4ON S| adlL 8T

- - 2aN [ 200 | NnSov | v4aAn | dwi| aAN | sod NId [ dwa 10 || 441 LT

do1D | OuH 120a | 902 NOV | V43A -| aQAN]| sod| NIAN| dina 10 || 441 9T

do1D | Od¥H | 1OaN | 200 NOV | V43A -] aQAN]| sod| NIAN| dina 1] 9 dl GT

(do12) - - - - - - - - - - | ¥49d 9 dl vT
(E))

VLD Jdd | 10AaN [ 222 | NSOV | v43A | dWI| QAN | SOd NId | dANa ) S dl €T

do1D | O¥H | L1OaN | 020 NOV | V43A -| aQAN]| sod| NIAN| dina ] 9 dl ZT

- - OAN | 000 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl 1T

- - OAN | SO0 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl 0T

- - OAN | SO0 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl 6

- - JaN [ SO0 | Nnsov | v4aAn | dwi| aAN | sod NId | dna 10 S dl 8

- - OAN | S22 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl L

- - - - - - - - - - - - d dl 9

- - OAN | SO0 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl S

- - - - - - - - - - - - d dl v

(WLD) - - - - - - - - - - - S dl €

- - OAN | 022 | NSOV | v4aA | dWI| anN | sod NId [ dwa ] 9 dl Z

do1D | OuH 10a | 922 NOV | V43A -| aQAN]| sod| NIAN| dia ] 9 dl T

6 o | un "ON

ZT 497 (TT497|0T 497 | 497 | 8497|2497 (9491 |5 491 (v 491 |£497 (2497 [ 497 | weid | XL | Hun

SNddO0D NVISSNY - 31dV1 ONIdOD
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- - J4aN | S22 NOV | V43A -] viaw | sod -] dina 10 S| ddl /S
- - JOAN | S22 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl 9g
do1D | Od¥H | 1OaN | 200 NOV | V43A -] aQAN]| sod| NIAN| dina ] 9 dl GG
- - OAN | 000 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl ¥S

- - OAN | S22 | NSOV | v4aA | dwWiI| anN | sod NId [ dwa 10 S dl €5
do1D | O¥H | L1OaN | 000 NOV | V43A -| aQAN]| sod| NIAN| dina 1] 9 dl ZS
- - OAN | 000 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl 15

- - OAN | SO0 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl 0S

- - OAN | SO0 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl 6t

- - OAN | S22 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl 8t

- - - - - - - - - - - - d dl Ly

- - JOAN | S22 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl ot

- - - - - - - - - - - - d dl Gt
(NL1D) - - - - - - - - - - - S dl a4
- - OAN | S22 | NSOV | v4aA | dWI| anN | sod NId [ dwa ] 9 dl 4

- - OAN | 020 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl v
do1o | OuH 10a | 902 NOV | V43A -| aQAN]| sod| NIAN| dina 1] 9 dl TV
- - OAN | SO0 | dS9V | v4aA | anNi| anN | sod NId [ dwa 10 3| ddl ot

- - JOAN | SO0 | dSo9v | v4aA| aNi| anN | sod NId [ dwa 10 3| ddl 6<
do1D | O¥H | L1OaN | 000 NOV | V43A -| aAN]| sod| NIAN| dina ] 9 dl 8¢
V1D Jdd | 10aN [ 20D | NS9OV | v4aA | dWI| aAaN| sod NId | dwa 10 S dl L€
do1D | Od¥H | 1OaN | 200 NOV | V43A -] aQAN]| sod| NIAN| dia 1] 9 dl 9¢
- - OAN | 000 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl Ge

- - JOAN | SO0 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl ve

- - JOAN | S22 | NSOV | v4aA | dWiI| anN | sod NId [ dwa 10 S dl ee

- - OAN | S22 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl ze

- - - - - - - - - - - - d dl 1€

- - JOAN | SO0 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl o€

- - - - - - - - - - - - d dl 62
(WLD) - - - - - - - - - - - S dl 8z
- - OAN | 020 | NSOV | v4aA | dWI| anN | sod NId [ dwa ] 9 dl 12
do1o | OuH 10a | 902 NOV | V43A -] aQAN]| sod| NIAN| dia 1] 9 dl 9z
6 o | ¥un [ ON

ZT 497 (TT497|0T 497 | 497 | 8497|2497 (9491 |5 491 (v 491 €497 2497 [ 497 | weid | XL | Hun
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¢l

av.id Jdd | 10aN [ 20D | nsSov | v4aA | dwI| aaN| sod NId [ dwa 10 S dl 68
- - OAN | 000 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl 88
do1D | OuH 120a | 900 NOV | V43A -] aQAN]| sod| NIAN| dina ] 9 dl /8
- - OAN | 000 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl 98

- - 2aN [ SO0 | NnSov | v4aAn | dwi| aAN | sod NId | dina 10 S dl g8
do1D | OuH 120a | 922 NOV | V43A -| aQAN]| sod| NIAN| dina 1] 9 dl 8
- - OAN | S22 | dSov | v4aA| aNi| anN | sod NId [ dwa 10 3| ddl €8

- - OAN | 000 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S| ddl Z8
(do12) - - - - - - - - - - | ¥49d 9| dd1l 18
VLD Jdd | 1DaN | 222 NOV | V43A -| aaN| sod| NIIAN| dia 1] 9 dl 08
do1D | Od¥H | L1OaN | 000 NOV | V43A -] aQAN]| sod| NIAN| dina ] 9 dl 6.
- - OAN | 000 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl 8.

- - OAN | 000 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl Ll

- - OAN | 000 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl 9/

- - 2aN [ 200 | NnSov | v4aAn | dwi| aAN | sod NId | dina 10 S dl G/

- - OAN | 020 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl vl

- - OAN | 000 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl €L

- - OAN | 000 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl ZL
do1o0 | OuH 10a | 2920 NOV | V43A -] aQAN]| sod| NIAN| dina 1] 9 dl 1L
- - 2aN [ SO0 | NnsSov | v4aAn | dwi| aAaN | sod NId | dina 10 S dl 0.

- - OAN | S22 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl 69
do1o | OuH 10a | 902 NOV | V43A -] aQAN]| sod| NIAN| dia 1] 9 dl 89
- - OAN | 000 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl /9

- - JOAN | SO0 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl 99

- - - - - - - - - - - - d dl G9

- - OAN | S22 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl ¥9

- - - - - - - - - - - - d dl €9
(WL1D) - - - - - - - - - - - S dl 29
- - OAN | 000 | NSOV | v4aA | dWI| anN | sod NId [ dwa 1] 9 dl 19
do1D | O¥H 120a | 222 NOV | V43A -| aaN| sod| NIIAN| dwa 1] 9 dl 09
do1D | Od¥H | L1OaN | 000 NOV | V43A -] aQAN]| sod| NIAN| dina ] 9 dl 65
- - OAN | 000 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl 8G

6 o | un "ON

ZT 497 (TT497|0T 497 | 497 | 8497|2497 (9491 |5 491 (v 491 €497 2497 [ 497 | weid | XL | Hun
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€L

do1D | O¥H | L1oaN | 000 NOV | V43A -] aQAN] sod| NIAN| dina 1] 9 dL| ozt
(13

V1D odd OAN | 022 | NSOV | V4aA | dWI| AWN | Sod NId | dwa | )10 S dl| 6TT

- - 2N | 20| NSOV | v4aAn| dWI| anN | sod NId [ dwa 10 S dL| 81T

do1D | O¥H 120a | 222 NOV | V43A -] aaN| sod| NIIAN| dwa 1] 9 dL| /1T

- - OAN | 022 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dL| 91T

- - JOAN | S22 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dLl| GIT

- - - - - - - - - - - - d dL| vIT

- - JOAN | SO0 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dL| €11

- - - - - - - - - - - - d dL| ziT

(NL1D) - - - - - - - - - - - S dl| TTT

- - OAN | 000 | NSOV | v4aA | dWI| anN | sod NId [ dwa ] 9 dL| O1T

do1D | OuH 120a | 900 NOV | V43A -| aQAN]| sod| NIAN| dina 1] 9 dl | 60T

av.id Jdd | 10aN [ 20D | NS9OV | v4aA | dWI| aAN| sod NId [ dwa 10 S dl| 8ot

- - 2aN [ 200 | NnSov | v4aAn | dwi| aAN | sod NId | dina 10 S dl| 201

do1D | O¥H | L1OaN | 220 NOV | V43A -| aQAN]| sod| NIAN| dia ] 9 dl| 901

- - OAN | 000 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl| sot

av.id Jdd | 10aN [ 20D | NS9OV | v4aA | dWI| aAN| sod NId [ dwa 10 S dl| toT

do10| Od"H | 1oaN | 20D NOV | V43A -] aQAN]| sod| NIAN| dina 1] 9 dl| €0t

- -l -0aN | 222 | NSOV | v4aA | dI| anN | sod NId | dna 10 S dl| 2ot

- - JOAN | S22 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dLl| TOT

- - OAN | S22 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dLl| oot

V1D odd | 12aN | 092D NOV | d43A | aNi| viaw | sod NId [ dwa 10 S| ddl 66

av.id odd | 12aN | 092D NOV | d43A | aNi| viaw | sod NId [ dwa 10 S| ddl 86

- - JaN | 222 NOV | d43A | anNI| viaw | sod NId | dina 10 S| adL 16

do1D | O¥H | L1OaN | 000 NOV | V43A -| aQAN]| sod| NIAN| dina ] 9 dl 96

- - OAN | 000 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl G6

- - JOAN | SO0 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl 6

- - OAN | SO0 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl €6

- - JaN | S22 NOV | d43A | aNI| anN| 93N NId | dina 10 3 dl Z6

do1D | OuH 10a | 902 NOV | V43A -| aQAN]| sod| NIAN| dia 10 S dl 16

- - OAN | 000 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl 06

6 o | un "ON

ZT 497 (TT497|0T 497 | 497 | 8497|2497 (9491 |5 491 (v 491 €497 2497 [ 497 | weid | XL | Hun
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V.

do1D | O¥H | L1oaN | 000 NOV | V43A -] aQAN] sod| NIAN| dina ] 9 dl | zst
- - OAN | 000 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dL| 15T

- - OAN | SO0 | NSOV | v4aA | dWiI| anN | sod NId [ dwa 10 S dl | 0ST

- - OAN | SO0 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl| 6evT

- - - - - - - - - - - - d dL| s8vT

- - JOAN | S22 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl | vT

- - - - - - - - - - - - d dL| ovT
(WL1D) - - - - - - - - - - - S dl| svT
- - OAN | 000 | NSOV | v4aA | dWI| anN | sod NId [ dwa 1] 9 dl | vvT
do1D | O¥H 120a | 222 NOV | V43A -] aaN| sod| NIIAN| dwa 1] 9 dl| v
do1D | OuH 120a | 922 NOV | V43A -| aQAN]| sod| NIAN| dia ] 9 dl | zvT
V1D Jdd | 10aN [ 20D | NS9OV | v4aA | dWI| aAN| sod NId [ dwa 10 S dL| T¥T
do1D | OuH 120a | 900 NOV | V43A -| aQAN]| sod| NIAN| dina 1] 9 dl| ovt
V1D Jdd | 10aN [ 20D | NS9OV | v4aA | dWI| aAN| sod NId [ dwa 10 S dLl| 6¢eT
- - 2aN [ 200 | NSov | v4aAn | dwi| aAN | sod NId | dina 10 S dl| 8eT
do1D | O¥H | L1OaN | 220 NOV | V43A -| aQAN]| sod| NIAN| dia ] 9 dl| /g1
V1D Jdd | 10aN [ 20D | NS9OV | v43A | dWI| aAN| sod NId [ dwa 10 S dLl| 9eT
do1D | O¥H | L1OaN | 200 NOV | V43A -] aQAN]| sod| NIAN| dina ] 9 dl | GeT
V1D Jdd | 10aN [ 20D | NS9OV | v4aA | dWI| aAN| sod NId [ dwa 10 S dl | ver
- - 2aN [ 200 | NSov | v4aAn | dwi| aAN | sod NId | dna 10 S dl| €g1

- - JOAN | S22 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dL| zet

- - OAN | S22 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dL| T€T

- - OAN | SO0 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S| dd4L1| o€t
do1D | OuH 10a | 920 NOV | V43A -] aQAN]| sod| NIAN| dia 1] 9 dL| 6zt
- - 120200 Nnsov | v4aA | dWI| QAN | sod NId | dna 10 S dl| 8z1T

- - OAN | 022 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dL | zz1
do1D | OuH 10a | 900 NOV | V43A -| aQAN]| sod| NIAN| dia ] 9 dL| 9zt
- - 100|000 | NSov | v4aA | dwWiI| anaN| sod NId [ dwa 10 S dl| &zt

- - OAN | 000 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dL | vzt

11D | O¥H 120a | 222 NOV | V43A -] aaN| sod| NIIAN| dwa 10 d dl| gz1

- - OAN | 022 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl| zzt
(do12) - - - - - - - - - - | ¥49d 9 dl| TeT
6 o | un "ON

ZT 497 (TT497|0T 497 | 497 | 8497|2497 (9491 |5 491 (v 491 €497 2497 [ 497 | weid | XL | Hun
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- - OAN | 20| NSov | v4aAn| dwi| anN| sod NId [ dwa 10 S dLl| v81
- - OAN | S22 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dLl| €81

- - OAN | SO0 | NSOV | v4aA | dWiI| anN | sod NId [ dwa 10 S dL| zst

- - - - - - - - - - - - d dL| 18T

- - OAN | S22 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dLl| o8t

- - - - - - - - - - - - d dl | 6.1
(NLD) - - - - - - - - - - - S dl| 8.1
- - OAN | 000 | NSOV | v4aA | dWI| anN | sod NId [ dwa 1] 9 dl | 21
do10 | OuH 10a | 2900 NOV | V43A -] aQAN]| sod| NIAN| dina 1] 9 dLl| 9T
V1D Jdd 120a | 902 NOV | V43A -l vian | sod | NIAN| dina 10 S| ddL| &1
- - J4dN | 922 NOV | V43A -l vian | sod | NIAN| dina 10 S| ddL| vt
WN1D | OdH 120a | 922 NOV | d43A | anNi| anN| sod NId [ dwa 10 S| ddL| €1
- - OAN | SO0 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dL | 2.1

(¢)] oOuH| 1oaN | 2020 NOV | d43A | anNi| anN| sod NId [ dwa 10 S dL | 17
(dDo12) - - - - - - - - - -l¥od| 9 dLl| oLt
- - OAN | 022 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl| 691

- - OAN | S22 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl | 891
do1D | O¥H | L1OaN | 200 NOV | V43A -] aQAN]| sod| NIAN| dina ] 9 dl| /91
- - OAN | SO0 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl| 991

- - JOAN | S22 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl | g9t

- - JOAN | S22 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl | +91

- - - - - - - - - - - - d dLl| €91

- - OAN | SO0 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dLl| 2ot

- - - - - - - - - - - - d dL| 7191
(WLD) - - - - - - - - - - - S dl| 09t
- - OAN | 022 | NSOV | v4aA | dWI| anN | sod NId [ dwa ] 9 dl | 6ST
do1D | OuH 10a | 900 NOV | V43A -| aQAN]| sod| NIAN| dia ] 9 dl | 8sT
- - OAN | SO0 | dS9V | v4aA | aNi| anN | sod NId [ dwa 10 S| ddL| /st

- - OAN | SO0 | NSOV | d4aA | dWI| anN | sod NId [ dwa 10 S dl | 9sT

- - - - - - - - - - -lyod | © dl | GST

- - OAN | 022 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl | ¥ST

- - OAN | S22 | NSOV | v4aA | dWI| anN | sod NId [ dwa 10 S dl | €sT
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