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DOCUMENTATION OF THE LOGOS SYSTEM WITH FOCUS

ON GERMAN SOURCE

Translation strategy

The major problem of translation is that language is highly ambiguous on a lexical and on a structural level. Lexical ambiguities arise if words that can be translated in different ways, depending on the context, structural ambiguities arise if there are several ways how to combine words that result in different translations. The Logos system employs ambiguity codes that preserve ambiguities and allow to postpone disambiguation until enough information is available to disambiguate. E.g. the lexicon contains only one translation for each word, (the one that corresponds to the major meaning), other translations are stored in semtab rules that are called by tran rules which have access to information about the context in which a particular word occurs. 

Another property of the Logos system is that decisions can be undone. Hence rather than persuing all possibilities the system chooses the most likely (default) possibility and undoes the choice if it turns out to be incorrect.

RES

Res disambiguates the word class. If a word has more than one swork RES determines a single swork either by disambiguation or by assigning a default. Unlike tran, res does not put elements into the OPADR and in particular, it cannot concatenate elements. Hence, Res does as much WC-disambiguation as possible without concatenating elements. However, tran might undo certain decisions made by RES. Also, the division of labor between res and tran is not totally clear cut. There are two RES levels, RES1 and RES2. And there are RES-semtab rules, they are in a file called RES22.

Every RES rule is at least level 2 i.e. it has at least two sworks in the SP-line. 

RES does not have access to scons!! this should be changed!!

Termination condition for RES (and TRAN): reach end of input string.

RES-Main

resmain is a pre-routine that applies before RES. Resmate collapses certain WCs, e.g. adjectives WC04 get the same WC as nouns (WC01) in RES. This allows to reduce the number of RES rules. RES can still distinguish between nouns and adjectives by checking form fields or supersets. 

RES1

RES1 determines which words that can be verbs are found in a context where they can function as a verb. These words are called PVs, possible verbs, 844 is a possible transitive verb, 845 is a possible intransitive verb, 846 is a UVT of a UVI/UVT, 847 is is a UVI of a UVI/UVT and 848 is an unambiguous Aux/modal, example: could, should or have V-ed.

RES1 also determines which words are unambiguous verbs (UVs), i.e. words that are verbs and have only one swork. examples are execute, should, could.. 

Defaults

RES1 and RES2: the default is to backspace one swork.

RES2: if the rule matches then the matched elements are set to the values in the SP-line.

Superforms

RES has superforms for the FF of nouns, the FF of verbs and other WCs and cell values. They can be updated by the Linguist. 

Tagsets

0XXX

XXX is a superset, set or subset. OR is implied.

1XXX

Negation of 0XXX: not superset, set or subset. AND is implied.

1000

takes multiples of two quadruples as arguments, checks HASH-codes. OR is implied.

2000

takes multiples of two quadruples as arguments, checks HENNUM-codes. OR is implied.

6010 and 6012

both end in 9000

6010: xxnn 0yyy

10nn    nn is number of element pointed to, 1 means check value of nnth element 

           (8n or 90). 

00nn   the 0 means check whether any of the sworks associated with the nth element 

           has a particular value.

0yyy is a set/superset/subset or subchange value.

several 0yyy are possible, OR is implied.

6012 is negation of 6010: excludes set/superset/subset or subchange value, AND is implied.

6013 and 6014

both end in 9000

6013 is used to define negative WCs

6013 00nn 00yy

00nn is pointer to nnth element, any negWC is in the SP-line.

00yy      yy is WC 

any number of 00yy is possible, OR is implied.

6014 is the negation of 6013: exclude WC yy, any positive or negative WC can be in the SP-line, AND is implied.

6025

6025  00nn    verify that element nn has only one swork 

                     (either from the dictionary or resolved by RES)

6050

ends in 9000

6050 Pnnn 8mmm P = 0 means check cellnnn (default) 

                             P = 1 means if cell11 = 0 (main path) then check cellnnn,

                                                 if cell11 = 1 (rel path) then check cellnnn+10.                     

                             the cell numbers are divided according to main and rel path:

                             cell1-10, 21-30 stores main path info

                             cell11-20, 31-40 stores rel path info

                             cell41-50 is not paired.

                             cell51 and higher is used for second embedding

                              nnn is cell number 

                              ex: 0004 means cell4

                                    1004 means cell 4 if main path and cell 14 if rel path 

                             mmm is cell value

                             any number of Pnnn 8mmm pairs, AND is implicit

                             7777 is OR, 7777 has narrow scope: 

                             it connects the two adjacent cell-value pairs.

  





P = 2 means negation.

6055

6055 compare sworks:

6055 00xx ABCD 00zz

xx and zz are pointers, there can be several 00zz

ABCD is control field that specifies which values are compared. 

A = 0: compare forms

A = 1: compare superset codes

A = 2: compare set codes

A = 3: compare subset codes

A = 4,5,6: the values that are checked are in cells whose number is specified in B, used to determine whether words are part of a coordintated structure:

A = 4: compare superset codes

A = 5: compare set codes

A = 6: compare subset codes

B = 0: test an explicit value, if A = 4-6: B = cell number range: 20-30

B = 1: read a table of equivalence (used for verbs)

C = 0 always

D = n: n is the number of elements to be tested against the home element

6211 to 6214

6211 to 6214 have in common  that they don’t have skip and quit patterns. They search for specific elements to the right. Search begins one element after pointer:

format: 

6211/2/3/4 00xx     where xx is a pointer

6211 search to the right for UV (SUBCHANGE = 844, 845, 846, 847, 848)

6212 search to right for comma not preceded by UV or PV (SUBCHANGE = 844, 845, 846, 847, 848, 862, 863)

6213 negation of 6211: there is no UV to the right (SUBCHANGE not equal to 844, 845, 846, 847, 848)

6214 search to the right for UV or PV (SUBCHANGE = 844, 845, 846, 847, 848, 862 or 863)

6300 and 6400

6300 00xx (pointer) 

         80yy (skip and quit patterns) 

yy = 00: don’t care (skip and quit patterns, WC11 and WC10 rules with -1)

yy = nn where nn > 00: use the 00 skip and quit patterns plus the skip and quit patterns with nn, i.e. use WC11 and WC10 rules with –1 and nn.

ex: 6300 00xx 8036: use WC10 and WC11 rules  with –1 and 36

search to right for UV or PV subchange value equal to 844, 845, 846, 847, 848, 862 or 863.

6400 00xx (pointer)     negation of 6300 

         80yy  (skip/quit patterns)

          negative search to right for UV or PV subchange value in not equal to 844, 845, 846, 847, 848, 862 or 863.

6300 and 6400 have three variations:

6353 search for singular UV or PV

6355 search for UV or PV

6357 search for plural UV or PV

6360 search for UV or PV, test number of UV or PV againstvalue in cells 4/14 for the following agreement:

if the value of cell4/14 = 44 then search for a verb with superform 53   

if the value of cell4/14 = 66 then search for a verb with superform 57   

44 is the RES noun superform for sg

53 is the RES verb superform for sg

66 is the RES noun superform for pl

57 is the RES verb superform for pl

cell4 is for main path

cell14 is for rel path

6500 and 6600

6500 00xx    (xx is pointer) 

         80yy    (yy is skip and quit patterns)

         8zzz     (zzz is pattern number)

The skip and quit patterns of 6500 and 6600 use 00 (and not –1) as don’t care value:

10 065 00

11 065 00

patterns are 07 rules:

07 zzz nn

6600 negation of 6500.

6300 cannot be subsumed under 6500 and 6600 because it would limit the number of skip and quit patterns to 99.

6211 to 6214 cannot be subsumed under 6300 or 6500 and 6600 because the former don’t have skip and quit patterns, this allows them to be part of skip and quit patterns.  6300, 6500 and 6600 tagsets cannot be part of skip and quit patterns because they have skip and quit patterns.

Subchange values

subchange values are reserved values in the range of 844 to 866. They are not used as subset values. At the end of RES subchange values are stored in scon 62 and passed on to tran. Some subchange values are set by a program that runs over the sworks before RES starts. 

846: verb that is only transitive, i.e. not also intransitive

sales report

N(pl) N(sg) probably rel clause

there is a subchange value for non-rel

(Tran rules can check scon 62, they cannot check subchange values directly.)

second set values

second set values are sets of supersets. They are reserved values. E.g. in English 

031 matches on intransitive verbs, i.e. supersets 10, 11, 12 

021 matches on transitive verbs, i.e. supersets 2-9, 13, 14

The normalized set for intransitive verbs is 031 in RES

The normalized set for transitive verbs is 021 in RES

(Second set values are also used in English tran rules.)

WC07 rules 

Res has WC07 rules. WC07 rules define the pattern to the right that is a match in 6500/6600 search.

WC in English res

08 main clause comma 

09 rel clause comma

WC10 rules (quit patterns)

form:

10xxxyy  zzzzzz

xxx is the type of tagset for which the the quit pattern holds:

10063yy is the quit pattern for 6300/6400 search to the right

10065yy is the quit pattern for 6500/6600 search to the right

yy is a superform value for skip patterns:

–1 is the basic type (don’t care value) for 6300/6400 

00 is the basic type (don’t care value) for 6500/6600

higher numbers define additional patterns    

WC10 rules can have all tagsets except 63, 65 and 66 tagsets, i.e. it cannot have the tagsets that have skip and quit patterns. However, they can have 62 tagsets which don’t have skip and quit patterns.

WC11 rules (skip patterns)

form:

11xxxyy  zzzzzz

xxx is the type of tagset for which the the skip pattern holds, e.g.

11063yy is the skip pattern for 6300/6400 search to the right

11065yy is the skip pattern for 6500/6600 search to the right

yy is a superform value for skip patterns,

–1 is the basic type (don’t care value) for 6300/6400 

00 is the basic type (don’t care value) for 6500/6600

higher numbers define additional patterns    

Specificity

Specificity allows to determine the order of rule application of rules with the same level, see the section on matching in RES.

There is an algorithm that determines the specificity of each rule. It uses the following specificity values: 

specificity:

WC:

positive





1

negative





0

Type:

-01






0

031 1

845






1    

021






2

-02






2

all other positive types
2

(superset, set, subset)

FF:

-1







0

positive value



1

The specificity of each rule can be manually increased. This allows to determine the order of rule application of rules with the same level that have the same specificity value. 

examples that make manually increasing specificity necessary:

1. two rules with the same level have the same predefined specificity:

rule1: 01-0141 01-0142

predefined specificity is 4

rule2: 01-0141 –9-02-1          predefined specificity is 4

rule2 with negative WC should apply before rule1. 

2. two rules with the same level have the same predefined specificity because they have the same SP-line:

rule1: 01-0141 01-0168

rule2: 01-0141 01-0168

The second rule should apply before the first.

Matching in RES

Search for the rule with the highest specificity that has the same level as the first rule from the bottom that matches.

RES switches

(for a complete listing see the RES switch documentation)

-46 switch changes sworks for RES, the changes are not passed on to tran.

-34 switch makes changes to sworks that are passed on to tran.

German source RES

die Frau kannte
disambiguation: determiner

die Frauen kannten
default: relative pronoun, TRAN might undo the default

die Frauen kannten kamen vorbei.


die Frauen kannten alle.
TRAN changes rel to det.

die kamen. 
RES analyses ‘die’ as relative pronoun,

TRAN analyses ‘die’ as demonstrative pronoun.

(demonstrative pronouns are not in the lexicon.)

RES also disambiguates the form field if possible. 

Res in German disambiguates according to gender, number and strong/weak inflection of determiners and adjectives.

English source RES

Res in English determines clause boundary. It does not look at PP modifiers of nouns, only PP-modifiers of verbs.

In English source, verbs are marked in the lexicon for being transitive or intransitive. Hence verbs that are either transitive or intransitive have at least two sworks coming out of the lexicon. Since there is a maximum of three sworks, sworks can handle only one more ambiguity of verbs that are transitive or intransitive. If word that can be a verb is four way ambiguous as e.g. back, the fourth WC has to be deduced by res (or tran).

The word back is a transitive verb or an intransitive verb or a noun or an adverb. 

set the clock back.

The adverbial form of back is determined by RES.

For each verb that can take back as adverb/particle there is a RES rule that searches for back to the right of the verb. 

Information storage devices

There are two kinds of information storage devices: ‘Permanent’ information storage devices store the information that is needed for translation. They are updated to improve translation but they are not re-initialized for each translation job. The lexicon, the constants, the tran rules and the tables are permanent information storage devices. ‘Temporary’ information storage devices are used during translation to store the information that is needed for translating a particular source language string. They are re-initialized at least after every translation job if not earlier. sworks, scons, cells, slots, the OPADR, VCs and QDs are temporary information storage devices.  

Flow of information

Source rules and target rules

The tran rules contain source information only. 30 tables are the link between source and target language. 30 tables contain source and target information. They call 40 tables which also contain source and target information but cannot be called by tran rules. 50 tables contain target information only.

missing: 20 tables that contain target info for all target languages.

example: after semtab call target scons have to be updated if the new target has special restrictions, e.g. GE Informationen translates into EN singular only information. Thus scons have to be set to singular.  

source language      source and target language          target language

tran rule     (         30 table   (      40 table   (    50 table

                                                           (   |                    (   |

                                                           (                        (
The tran rules are in files that specify the source language and the tran level, e.g. gersrc1.sprules for German tran1 rules. Tran rules are used to analyse the source language in all language pairs with the same source language. Tables are in files that specify source and target language and tran level, e.g. gereng3.table30. Since tables are called by their table number all target languages of one source language have to have 30 tables with the same table numbers. There are two strategies to deal with the fact that not all target languages require actions for a particular structure. One is that the tran rule that calls a particular 30 table executes its VTR line even if there is no 30 table in the target language, see description of –63 switch. The other strategy is that the tran rule does not execute its VTR line if there is no 30 table in the target language and that there are 30 tables with -40 switches which say <do nothing> if a particular target language does not require any action. The latter strategy is recommended since it makes the flow of information more transparent.  

                                                             English  30 table # 000001    <do nothing>

German                                                 French   30 table # 000001   <do something>

tran rule calls 30 table # 000001          Italian    30 table # 000001    <do something>

Loading elements into the OPADR

Each source sentence has a BOS and an EOS. It there is no punctuation a BOS or EOS is inserted. Each word of the source sentence has an ID number:

     BOS der alte Mann hat die Zeitung gelesen  .

ID    1      2    3     4        5   6       7         8         9

tran rules operate on a string of sworks. In tran1 there is one swork for each word in the input sentence. 

For each tran level there is an OPADR level. The OPADR is an array of target addresses. In tran1 tables load the target address of each word into the OPADR. (tran rules that load elements into the OPADR should be rewritten.)

the target address is an arbitrary number that comes from the lexicon.

target address:

420   508 556  302    521   444 789

BOS der Mann kam gestern an EOS

concatenation means one swork points at a group of target addresses.

source sentence: der nette Mann hat einen Brief geschrieben.

OPADR at the end of tran1:

the                nice             man                has              a                    letter            written

	106
	227
	039
	740
	441
	291
	367


                                              (                  (                                         (                   (              

                                          swork1          swork2                              swork 3       swork4      

At tran 2, 3 and 4 a new OPADR is created. If an element is loaded, the (group of) addresses that it points to in the old OPADR is copied to the new OPADR. New VCs can be added. If an swork is changed, all elements in the group of addresses the swork points to are changed unless they are locked. This is used to change agreement values such as person, number, gender, case and tense. (They are the only values of concatenated elements that are changed if the concatenated elements are not locked.) Locking the concatenated elements prevents them from being changed. This is used for elements that do not agree. It is not possible to set the set of values that are changed. 

In tran1-3 newsworks are created, in tran 4 no newsworks are created because it is the last tran level.

lingo: load into OPADR. (not possible to unload the OPADR)

Transfer rules (source language information)

Tran rules consist of a pattern matching line (SP-line), an optional tagset line which specifies more specific patterns and a command line (VTR line).

The philosophy is to write rules as general as possible.

SP-lines are multiples of 7 digits

Tagset lines are multiples of 4 digits

VTR lines are multiples of 3 digits

Old format:

8888 signals that the tagset line continues in the next line.

999 marks the end of a tran rule, 888888 signals that the VTR-line continues in the next line.

TRAN rules do the following:

1. create new sworks for next TRAN

2. call tables that generate the OPADR

sworks contain source language information

TRAN levels

Tran1: continuous determiner-adjective-noun phrases (der warme Sommerabend) and continuous aux-verb sequences are concatenated (gegessen haben). 

Tran2: noun phrases and strongly connominal prepositional phrases are concatentated: Angst vor dem Feind 

Tran3: noun phrases and weakly connominal prep phrases are concatenated if the prep phrase is not claimed by the verb, i.e. the prep phrase is not converbal: weil der Brief an seinen Bruder auf dem Tisch liegt.

weakly connominal prep phrases that are claimed by the verb are not concatenated. the preposition has Type 53 to mark it as converbal. 

in TRAN4 discontinuous aux-verb combinations (hat ... gegessen) and separated prefixes (kam ... an) are analysed. No sworks are created, therefore –20000 is illegal in TRAN4.

Tables (target language information)

Tables generate target language information.  They do not have an SP-line or a tagset line because they are called by other rules (tran rules or other tables). 

they create the OPADR (output address array). OPADRs contain target information.

Tables use different switches than tranrules (except for the logical switches). The command line is not called VTRline but ....

30 tables are unique to an individual tran rule. They contain source and target information and have no variable parameters. They are the link between source and target language information. They call 40 tables. 40 tables cannot be called by tran rules. 40 tables contain source and target information, e.g they check source and target scons. And they have variable parameters. Parameters have the form Axx where x is a natural number. 50 tables contain target information only, i.e. they only check target scons. 50 and 40 tables can be called by several rules. 

31 tables are called by tran1 rules,       

32 tables are called by tran2 rules, ...

The OPADR

The output address array stores target language information. Elements whose target address is loaded into the OPADR with the –xx 000 switch (where xx ranges from 1 to 10) do not have an swork any more at the current tran level. If they have a newswork they can be accessed at the next tran level. 

VCs

Elements that are put into a VC can be changed or deleted after they have been put into the OPADR. But it is not possible to test what is in a VC. Therefore the characteristics of the elements in a VC are typically also stored in a scon. 

The philosophy is to put elements into the OPADR only if one is sure that they do not have to be reanalysed because it is not possible to redo things that are in the OPADR. It is only possible to redo things that still have an swork. 

Diagnostics

The elements of the source language sentence are identified by an ID number.

      BOS Der schöne Mann hat einen Brief an seinen Bruder geschrieben .

ID:  1       2      3         4        5    6       7      8      9        10       11             12

***** OUTPUT TARGET ARRAYS IN tran1  *****

                                         WC        TYPE       FF         ID     lexeme

 ( 1) SWORKO =    20   900     1     1   BOS                  1     4 OPADR spaces that are 

                                                                                                                                                                         taken

      OPADRO      -1  -120  -109  -114    VCs or IDs
      SCONPO       1    33    34    35    number of the SCON array in which info about the element in the 

                                                                                                     OPADR can be found 

      HFDOPO       0     0     0     0    ID or constant in VC 

      Der schöne Mann

ID:    2      3     4
 ( 2) SWORKO =     1    91    81     4   Mann                 5    16

      OPADRO    -140  -105  -102  -103  -104  -115     3  -108  -101     4  -107  -110

      SCONPO       1    37    38    36    39    40     3    41    42     4    43    44

      HFDOPO       0     0     0     2     0     0     0     0     0     0     0     0

                                   ID 2  (der) is in VC 103 and scon 36

 ( 3) SWORKO =     2   710    15     5   hat                 17    31

      OPADRO    -103  -105  -104  -110  -110  -112  -109  -106  -114  -113  -115  -118     5  -102  -108

      SCONPO      45    46    47    48    49    50    51    52    53    54    55    56     5    57    58

      HFDOPO       0     0     0     0     0     0     0     0     0     0     0     0     0     0     0

 ( 4) SWORKO =     1    76     4     7   Brief               32    40

      OPADRO    -140  -105  -102  -103  -104  -101     7  -107  -110

      SCONPO       1    60    61    59    62    63     7    64    65

      HFDOPO       0     0     0     6     0     0     0     0     0

                                    ID 6 (einen) is in VC 103 and scon 59

 ( 5) SWORKO =    13   324     5     8   an                  41    41

      OPADRO       8

      SCONPO       8

      HFDOPO       0

 ( 6) SWORKO =     1    70     4    10   Bruder              42    50

      OPADRO    -140  -105  -102  -103  -104  -101    10  -107  -110

      SCONPO       1    67    68    66    69    70    10    71    72

      HFDOPO       0     0     0  -823     0     0     0     0     0

                                  constant for his - tran defaults to his is in VC 103 and scon 66               

 ( 7) SWORKO =     2   302     7    11   geschrieben         51    65

      OPADRO    -103  -105  -104  -110  -110  -112  -109  -106  -114  -113  -115  -118    11  -102  -108

      SCONPO      73    74    75    76    77    78    79    80    81    82    83    84    11    85    86

      HFDOPO       0     0     0     0     0     0     0     0     0     0     0     0     0     0     0

 ( 8) SWORKO =    20    10    13    12   EOS                 66    68

      OPADRO    -114  -120    12

      SCONPO      87    88    12

      HFDOPO       0     0     0

*EOS*

In the diagnostics file the scon array precedes the Target output array. Only the first 60 scons are listed.

THE SCON FOR tran1

              1    2    3    4    5    6    7    8    9   10   11   12   13   14   15   16   17   18   19   20

EOS    1     20    1    0    1    1    3    0    0    0    1    0    0    1    0    0    0    0    0    0    0

              0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0

              0    0    0    0    0    0    0    0    0    0    0    0    0    1    0    0    0    0    0    0

der    2     14  101    1    0    0    0    0    0    0    2   50    1    5    0    0    0    0    0    0    0

              0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0

              0    0    0    0    6    0    0    0    0    0    0    0    0    1    0    0   94   14    0    0

schoe  3      4  100    1    1    1    3    0    0    0    3   80    1   13    0    0    0    0    0    0   73

              0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0

              0    0    0    0    1   97    0    0    0    0    0    0    0    1    0    0   90    4   31    0

Mann   4      1   91    1    1    1    3    0    0    0    4   91    1    5    0    0    0    0    0    0    0

              0    1    0    1    0    0    0    0    0    0  101    0    0    0  100    0    1    0    2    0

              0    0    0    0    6    0    0    0    0    0    0    0    0    1    0    0   74    1   26    0

hat    5      2  710    4    0    1    3    0    0    0    5   55    1   13    0    0    0    0    0    0    0

              0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0

              1    0    0    0    1    0    0    0    0    0    0    0    0    1    0    0    2    2   14    0

einen  6     14  875    1    0    0    0    0    0    0    6   31    1   10    0    0    0    0    0    0    0

              0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0

              0    0    0    0    0    0    0    0    0    0    0    0    0    1    0    0    0   14  289    0

Brief  7      1   76    1    3    1    3    0    0    0    7   76    1   12    0    0    0    0    0    0    0

              0    1    0    3    0    0    0    0    0    0  875    0    0    0    0    0    6    0    0    0

              0    0    0    0    6    0    0    0    0    0    0    0    0    1    0    0   56    1   16    0

an     8     13  324    1    0    0    0    0    0    0    8    0    1   15    0    0    0    0    0    0    0

              0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0

              0    0    0    0    0    0    0    0    0    0    0    0    0    1    0    0    0   13    0    0

seinen 9     14  122    0    1    0    0    0    0    0    9    0    1    6    0    0    0   13    0    0    0

              0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0

              0    0    0    0    0    0    0    0    0    0    0    0    0    1    0    0   93   14    0  823

Brude 10      1   70    1    1    1    3    0    0    0   10   70    1    5    0    0    0    0    0    0    0

              0    1    0    1    0    0    0    0    0    0  122    0    0    0    0    0    6    0    0    0

              0    0    0    0    6    0    0    0    0    0    0    0    0    1    0    0   51    1   16    0

gesch 11      2  302    4    0    0    3    0    0    0   11   63    1    3    0    0    0    0    0    0    0

              0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0

              0    0    0    0    1    0    0    0    0    0    0    0    0    1    0    0   25    2  120    0

.     12     20   10    0    0    0    0    0    0    0   12   10    0   10    0    0    0    0    0    0    0

the following scons are empty because there is no VC, unclear why they are generated in the first place 

      13      0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      14      0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      15      0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      16      0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      17      0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      18      0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      19      0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      20      0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      21      0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      22      0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      23      0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      24      0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      25      0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      26      0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      27      0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      28      0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      29      0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      30      0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      31      0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      32      0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0

unclear why scons 33 to 35 are missing. BOS creates VCs that are assigned those scons.

der   36    103    2    0    1    1    3    0    0    0    2    0    0    0    0    0    0    0    0    0    0

the following scons are not empty even though the VC is empty because certain values are automatically copied from the element with which they are concatenated.

      37    105    0    0    1    1    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      38    102    0    0    1    1    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      39    104    0    0    1    1    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      40    115    0    0    1    1    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      41    108    0    0    1    1    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      42    101    0    0    1    1    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      43    107    0    0    1    1    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      44    110    0    0    1    1    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      45    103    0    0    0    1    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      46    105    0    0    0    1    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      47    104    0    0    0    1    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      48    110    0    0    0    1    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      49    110    0    0    0    1    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      50    112    0    0    0    1    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      51    109    0    0    0    1    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      52    106    0    0    0    1    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      53    114    0    0    0    1    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      54    113    0    0    0    1    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      55    115    0    0    0    1    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      56    118    0    0    0    1    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      57    102    0    0    0    1    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      58    108    0    0    0    1    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

einen 59    103    6    0    3    1    3    0    0    0    6    0    0    0    0    0    0    0    0    0    0

      60    105    0    0    3    1    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      61    102    0    0    3    1    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      62    104    0    0    3    1    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      63    101    0    0    3    1    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      64    107    0    0    3    1    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      65    110    0    0    3    1    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

his   66    103    9    0    1    1    3    0    0    0    9    0    0    0    0    0    0    0    0    0    0

      67    105    0    0    1    1    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      68    102    0    0    1    1    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      69    104    0    0    1    1    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      70    101    0    0    1    1    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      71    107    0    0    1    1    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      72    110    0    0    1    1    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      73    103    0    0    0    0    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      74    105    0    0    0    0    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      75    104    0    0    0    0    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      76    110    0    0    0    0    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      77    110    0    0    0    0    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      78    112    0    0    0    0    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      79    109    0    0    0    0    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      80    106    0    0    0    0    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      81    114    0    0    0    0    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      82    113    0    0    0    0    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      83    115    0    0    0    0    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      84    118    0    0    0    0    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      85    102    0    0    0    0    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      86    108    0    0    0    0    3    0    0    0    0    0    0    0    0    0    0    0    0    0    0

      87    114  160    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0

Comment line

01 N = N means load and create new swork, i.e. the element is a head

01 N = (N) means load only, i.e. the element is concatenated

01 N = -1 backspace one, i.e. the element can be matched again on the same tran level 

MTCT made to conform to hat gelesen und gesungen copy tense of gelesen to gesungen

TAAR to avoid another rule

SP-line

System restrictions

The current system is restricted to a maximum of

10 sworks per SP-line,

3 stretch elements per SP-line

Are there any other restrictions?

swork
sworks have seven digits 


XX

XXX
XX


word class
type 
form 

word class:
part of speech

type:

semantic information, SAL code 

(SAL= Semantico-syntactic Abstraction Language)

form:

morphological information

The lexicon assigns sworks to every word form. The sworks are used for pattern matching in the RES and TRANS rules. 

word class

word classes specified in the lexicon:

01:
Noun

02:
Verb

03:
Adverb

04:
Adjective

05:
Pronoun

06:
Adverb

12:
Auxiliary/modal verb

13:
Preposition

14:
Determiner

16:
Arithmates

17:
Negation

18:
relative/interrogative
(Adjective, Adverb, Pronoun)

19:
Conjunction

20:
Punctuation

stretches

Stretches define groups of sworks, they match zero or more elements.

51 anything (used by tagsets)

52 not a Verb or a clause boundary

54 ADJ or noun

55 ADV (03 06 or 19)

56/57 not used

58 DET or ADJ

59 Verb or AUX Verb

Diagnostics: if a rule has a stretch in the SP-line the VTRF adjusts the pointers for internal use by taking into account how many elements the stretch covers.

Tran rule #4879, ID: 4878

DER STR N(81)/SET GENDER

 3  (14 -1 1)  (51 -2 -1)  (1 91 81)

  { 8000    4    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0 }

   -20   0 -54   1 -83  45   6 -36  56   0 -41 100 999     0   0   0 225   0 273   0 256   0 4877   0 116 200 17732 8276 18764 17742 19744 17487 8261 8253 13101 21039 17221 17487 8261

 STR1CHG:     0        STR2CHG:     0        STR3CHG:     0

 VTRF LOADED

negative word class 

negative word classes define groups of sworks, they match on exactly one element. 

There is a correspondence between negative word classes and stretches: They use the same definition of groups of sworks: –1 –01 –1 matches on exactly one element that is anything, 51 –01 –1 matches on zero or more elements that are anything.

-1 anything

-2 is anything that is not a verb (WC 02 12) or a clauseboundary (20 008 xx) or parenthesis (20 006 xx, 20 007 xx)

-4 is 01 04 noun or adjective in tran1, 

-4 is anything that is not a verb (WC02 12) or a clauseboundary  (20 008 xx) in tran 2 and higher. (Used in tran 4 to determine the clauseboundary of relative clauses)

-5 is 03 06 or 19 adverb or conjunction

-6 is conjunction WC19 or punctuation WC20

-7 is preposition WC13 or conjunction WC19.

     normally: -7 –01 23 is used because superform 23 matches only on conjunctions that have case governance, i.e. are possible prepositions, example: um den Weiher versus um zu kommen.   

-8 tran1 + 4: 1,4,14,15,16 tran 2 + 3:  1, 13, 19 (NOT F01)

-9 is 02 or 12 Verbs or AUX.

German source:

	
	tran1
	tran2
	tran3
	tran4

	-1
	any element
	any element
	any element
	any element

	-2
	all except 

WC 2, 12

WC 20 types

003, 005, 006, 007, 010

(rev 5/23/83)
	all except: (for RELS)

WC 2, 6, 12

WC 20 types

003, 010

885, 886, 887

WC 18 type 001


	all except

WC 2, 12

WC 20 types

008, 010

885, 886, 887

(2088848 is acceptable)


	all except

WC 2, 12

WC 20 types

001, 008, 010

885, 886, 887



	-3
	all except 

WC 20 types

003, 004, 005, 006, 007, 008, 010
	all except: (for PARENS)

WC 2, 6, 12

WC 20 types

006, 007, 008, 885, 886, 887

(Permits DET/PRON’S)
	01

18 types

11,911,20,21,24 ONLY
	01

18 types

11,911,20,21,24 ONLY

	-4
	1, 4
	all except: (for RELS)

WC 2, 6, 12

WC 20 types

008, 010

885, 886, 887

(Permits DET/PRON’S and PARENS)
	18,19
	1, 6

	-5
	3, 6, 17, 19 F01 ONLY
	all except: (for NSTS)

WC 2, 4, 6, 12

WC 20: 008, 010, 885, 886, 887

WC 18 001


	3, 6, 19
	3, 6, 19

	-6
	19, 20
	19, 20
	19, 20
	all except WC 20

	-7
	11, 13, 19
	11, 13, 19
	11, 13, 19
	11, 13, 19

	-8
	1, 4, 14, 15, 16
	1, 13, 19(Not F01)
	1, 13, 19(Not F01)
	1, 4, 14, 15, 16

	-9
	2, 12
	2, 6, 12 
	2, 12
	2, 4, 8, 12, 14, 16


Note: A stretch element (eg. 54-01-1, 58-01-1) also reads the respective NEG WC table, where 54 reads –4, etc.

word classes assigned by tran

permanent change

Some WCs are permanently changed by tran. The new WC signals which elements are still candidates for concatenation and which ones are not and whether an element is a potential head of a concatenated structure.

WC01: Pronouns (WC18), adverbs, PPs and arithmates(WC16) that are not in nested structures become WC1 in tran 1. After tran 1 WC1 signals that no further concatenation is possible?? The original WC is stored in scon1.

German adjectives are WC04. Disambiguated predicate adjectives are WC01 FF 97. Tran 3 to tran 4 disambiguates predicate adjectives and adverbs.

English adjectives are WC1 FF 23 for true adjectives and FF 13 for noun adjective homographs. In English only very few predicate adjectives can also be adverbs: an example is fast.

Negation (WC17) is changed to WC 01 Type 43 so that it is not confused with regular nouns.

Adverbs change to WC01 Type 989 43.

temporary change

WC of nouns is changed to mark whether or not they can be concatenated and whether they are in a nested structure.  

WC05: Postverbal nouns become WC05 which means that concatenating a consecutive PP with it is not safe, i.e. concatenate the PP with the noun only if there is a semtab match.

WC05: in tran4 nouns are set to WC05 before the subject is found and they are set to WC06 once the subject is found and they are not the subject.

WC06: in tran4 nouns that are not subject once the subject is found.

WC is changed and changed back in one tran level in order to loop through a nested structure:

WC06: in tran2 temporary WC for elements in subordinate clauses, used in tran2 to find end of subordinate clause.

WC08 temporary WC for head of relative clause after comma in tran2 in German 

after ... before ... semtab call??

WC07: In tran3 preverbal nouns become WC07. Preverbal PPs that follow a noun with WC7 are concatenated with that noun: 

     Der Mann mit dem Hut geht nach Hause. 

mit dem Hut is concatenated with Mann as head.

WC07: in tran2 nouns in nested phrases such as das auf dem Tisch liegende Buch become WC07 in tran1.

WC07: in tran1 in Germansource are adverbs that are part of noun phrases as in ‘der gestern gekommene Mann’

WC11: in tran2 preposition (WC13) in nested complex NP: das auf dem Tisch liegende Buch

in German tran 2 WC11 matches on WC13!

in tran4 only five WCs are left:

20 punctuation

01 nouns PrepPhrases adverbs

02 verbs

12 auxiliaries modals

13 prepositions

type (SAL code)

It is possible to distinguish 999 types. Members of Word classes with less than 999 members (the closed word classes) are uniquely identified by their type. These are: Pronoun, Aux/Mod, Prep, Det, Neg, Rel/Inter, Conj, Punct.

The other word classes (the open word classes) have more than 999 members. They have SAL codes. SAL code consists of superset, set and subset. 

superset

ranges 1-16

set

ranges 17-99

subset

ranges 100-999

Since the subset entails the set that in turn entails the superset, the swork contains the most specific SAL-code, i.e. the subset if specified, otherwise the set if specified, otherwise the superset if specified.

Adverbs: some adverbs have two set codes because the superset is in the range of the set codes.

Nouns cannot be uniquely identified by their SAL code because there are too many of them. For nouns subset entails set and superset, i.e. no two nouns have the same subset but different superset or set values. All three types of sets are descriptive. In particular, many nouns have the same subset value. This distinguishes them from verbs. Verbs are uniquely identified by the combination of the subset and set SAL code. The set code is descriptive, the subset code is arbitrary. Hence unlike nouns there are verbs that have the same subset but different set or superset codes. Problem: the type field of the swork contains the arbitrary subset code. Therefore it does not make sense to write tran rules that specify the type field of verbs.

exception:

The subset value

176 uniquely identifies sein
859 uniquely identifies werden

independent of main/auxiliary verb distinction.

haben: TYPE 710 (closed class)

English VerbFF

1 infinitive

2 present

3 past

4 present participle

5 past participle

form

The form field of Nouns specifies number and case. (TRAN can look up gender in the scon array if necessary.)

The form field of verbs specifies number, person and tense.

The form field of German prepositions specifies Case governance:

02 genitive, 03 dative, 04 accusative, 05 dative and accusative, 06 genitive and dative

ambiguity code

Ambiguity codes capture the ambiguities of a word relative to its word class. E.g. the noun Kategorie can be Nom, Gen, Dat or Acc singular. There is one ambiguity code that represents this ambiguity: 09.

e.g. 
Kategorie:
09
Nom, Gen, Dat, Acc sg


Kategorien:
19
Nom, Gen, Dat, Acc pl


Buch:

08
Nom, Dat, Akk sg


Bücher:
18
Nom, Gen, Akk pl


Name:

01
Nom sg

superforms

superforms are forms used in the SPline to match sworks, they are – normally - not values that are assigned to FF in sworks. They are defined in the files data/german/german.verbform for WC 02 sworks and german.nounform for WC 01 sworks and in german.othrform for all other WCs. 

Unlike ambiguity codes, superforms do not capture all possibilities/ambiguities of a given form. E.g. Frau is a possible accusative, superform 94, but it is also a possible nominative, genitive and dative. The ambiguity code 09 captures all possibilities of Frau. Since superforms do not specify all possibilities of a given word they are – normally – not assigned to sworks because they do not contain all information about a given form. 


FF

Superforms




disambiguated forms

gegessen 


69 possibly a past participle
53 past participle

erlebt



haben














51 any present tense form



German Nouns



FF

Superforms

Frau



91, 95 possibly  Nom 

(95 is used to outrank lower FF numbers)

Frau



94 possibly Acc

                        81 ??

strong connominal Preps concatenate at TRAN2: Angst vor dem Feind

weak connominal Preps concatenate at TRAN3: Brief an den Vater

strong versus weak connominal is specified in semtab, not in sworks

TRAN2: 91  strong connominal (FF)

TRAN3: superform 98 strong or weak connominal

derived code

Derived code is set by RES and TRAN, they are debatable, i.e. they might be incorrect and can be changed by tran rules. RES and TRAN disambiguate ambiguity codes. E.g. RES changes the ambiguity code 09 of Mutter to 06 if Mutter is preceded by the determiner der:

Mutter 

01 101 09

09: Nom, Gen, Dat, Acc sg

der Mutter
01 101 06

06: Gen, Dat sg

Name                           01                   nom sg

der Mann



   01 005 81
  nom sg

01 is an unambiguous raw code that comes out of the lexicon,

81 is an unambiguous derived code set by RES and therefore debateable.

8 is used to mark codes that are set by res and that are debateable. Derived codes are the opposite of raw codes.

disambiguated code

Disambiguated code is a special case of a derived code. It means that an ambiguity completely disambiguated, i.e. only one possibility is left. FF of the form 5x tend to be disambiguated codes. 

raw code

raw code is specified in the lexicon and morphology component, e.g. form field 09. It is non-debateable and it is the opposite of a derived code.

raw forms

raw forms are another kind of superforms that match only on raw codes. The raw form 41 matches on any (noun) FF that is a raw code set in the dictionary, i.e. not changed by RES or TRAN.

introducing new forms into the rule base

The current German source does not account for second person singular forms. If one wants to introduce 2nd pers sg one has to do the following:

Update the PAT tables to include the endings. Update the derived form table which stores the ambiguity code for each form. Here new ambiguity codes are introduced for the new form but one also has to double check whether new ambiguities arise for existing forms and one might have to change other ambiguity codes as well. Then new tran rules and tables have to be written for the new form and possibly old rules have to be modified because of new ambiguities, i.e. the superform table might have to be updated.

order of rule application

The most specific rule that matches fires.

specificity is determined according to:

word class, type, form, level (number of sworks), left to right.

the rules in the data files are in the reverse order in which they fire: the most specific rule is last. The most general rule is first.   

matching logic

the matching logic is not always identity, 

the wildcard –1 matches any WC or FF and the wildcard –01 matches any type. 

negative WCs

–9 is more specific than -1: 

99         <most specific WC>

...

5x      

...

01

-9

-8

...

-1       <least specific WC>

Superforms 

match any FF number that is defined in the files german.verbform and german.nounform and German.otherform. The superforms for nouns, verbs and others might have the same numeric value. There is no conflict because WC is specified if a FF value is checked. 

in the type field supersets match sets and subsets, and sets match subsets. (The swork contains the most specific piece of information, i.e. subset < set < superset) 

This is used for nouns. For nouns subset entails set and superset, i.e. no two nouns have the same subset but different superset or set values. Many nouns have the same subset value.

Moeglichkeit: 

superset 06

set          041

subset     602

matches 

01-01-1

01006-1

01041-1

01602-1

verbs: the subset value does not entail the set or superset value. The subset and set value uniquely identify the verb. The subset value is arbitrary and two verbs might have the same subset value but different set values. Therefore there are no rules that specify the subset of a verb. 

exception:

The subset value

176 uniquely identifies sein
859 uniquely identifies werden

independent of main/auxiliary verb distinction.

specificiy and number of elements matched

the arrows (( point into the direction that matches more elements 

if ‘more specific’ means ‘matches less elements’ then there should be ( arrows everywhere.

WC





TYPE






FF







Length

-1- -9 (negWC)

-01
(wild card)



-1      (wild card)


sw1

(    





(








(







(
01
-20 (posWC)

001-020 (supersets)


01-19 (ambiguity code) sw1 sw2

( (if at least one)
(








(
( (if zero)



021-099(sets)




20 –99 (superforms)

51 –59 (stretch)
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100-988 (subsets)

Superforms (and stretches that match at least one element) are the odd ones out because they are more specific than forms that match less elements. 

WCs are disambiguated in RES (with few exceptions), hence no superform-like group code is needed.

FF is disambiguated in tran (with few exceptions), hence the superforms that specify FF groups are needed.

temporary information storage devices other than sworks

SCONS

Each word has an array of 100 SCONs. They contain source and target language information. The value of a scon is a three digit number (000-999). 

The –54 switch sets SCONs.

The –66 switch tests SCON values.

tagsets 608n also tests scon values.

1 is the original WC, it is not updated if the WC is changed by tran 

2 is original subset which is equal to set or superset if there is no subset, it is not  

   updated if tran changes the subset value.

3 is overflow2B target info

4 is target gender set by tran used for pronouns 1 m 

                                                                           2 f 

                                                                           3 n        

5 is target number set by tran    1 sg

                                                  2 pl

6 is target person set by tran 1 2 3

7 is target info sets principal part of speech for nouns: 1 nom  (plural form is is PAT)

                                                                                       2 gen

    (principal part of speech is a form that serves as stem to derive other forms)

                        sets principal part of speech for verbs: 1 inf

                                                                                      2 present (can take s)

                                                                                      3 past

                                                                                      4 past part

                                                                                      5 present part

                                                                                      (separate because of possible

                                                                                        doubling: hitting)

8 is 2 if word has alternate WC

9 contains info about formatting such as italics

10 ID number

11 is set, it is updated if tran changes the set value

12 is target info overflow 3B comparative, superlative

13 is superset, it is updated if tran changes the superset value

14 is 1 if transfer is changed     (semtab or tran rules)

         2 if transfer is changed to verb   

15 is overflow

16 is overflow

17-20 is for the use of the tran rule writer

17 element that precedes  used for constructions such as je schneller er faehrt desto...

18 element that follows 

     18 means noun followed by a relative clause 

19 and 20 are target info

19 is set by semtab and tested by tables

     stores target case: 

             91 nom

             92 gen

             93 dat

             94 acc

            140 means the element is not translated, null the element
     example:   dieses Haus gefaellt mir

                       I 91 like this house 94

20 is set by tran (tables??) and tested by tables

21 only used for process nouns, set with the help of the dictionary 

          1 trans Bearbeitung

          2 intrans Ankunft                                                                

22 is source number 1 sg    (only updated if necessary for translation)

                                 2 pl

                                 3 either  

23 ??

24 ?? perfectivity hat gemacht wird gemacht haben

25??

26?? modality 

27 source voice for verbs | mode: indicative, subjunctive

28??modal: können, dürfen

29??

30 superset of preclausal verb and other strategies

31 for nouns contains subset of determiner or 0 for no determiner 

32 for nouns: subset of arithmate that modifies noun

33 for Verbs: 841 verb with lassen, 

     for conjunctions 173 inversion in English: never did I ...

34??

35 for nouns contains subset of closest adjective or 0 for no adjective

36??

37 FF of determiner for nouns

38??

39 to 45 contain source info

for verbs:

39 101  present perfect

    200 passive

    the values are documented in the 10 521 rules

40    1  main clause word order aux verb

        2  subordinate clause (not used any more)

41    1  active

41 2  passive 

42 ??

43 ??

44 ?? perfectivity

45    2   present perfect with sein

        6 masc source gender for nouns

        7 fem

        8 neut

46 4??

47 target voice for verbs

48 ??

49 ??

50 ??

51 ??

52 ??

53 ??

54 ??

55 ??

56 ??

57 source PAT set by dictionary

58 WC              set by dictionary  

59 target PAT   set by dictionary

60 constant number set automatically 

above 60:

61 ??

62 ??

63 ??

64 ??

65 ??

66 ??

67 ??

68 ??

69 ??

70 ??

71 ??

72 ??

73 ??

74 ??

75 ??

76 ??

77 ??

78 ??

79 temporarily stores WC in subordinate clause loop

80 temporarily stores Type in subordinate clause loop

     type of element that might not be a relpron in rule 09#576: 

81   FF of element that might not be a relpron 

82   FORMSAVE value of element that might not be a relpron 

83 ??

84 ??

85 ??

86 ?? 

87 ??

88 ??

89 ??

90 ??

91 ??

92 ??

93 ??

94 ??

95 ??

96 ??

97 ??

98 ??

99 ??

100 ??

If the word class of an swork is changed permanently its SCON 1 has to be changed as well. SCON1 stores word class.

locking scons

The scon array can be locked. If it is locked the first scon is preceded by a minus sign -. If elements are concatenated they are locked.

example:

-66 799 899 A01 001 –01 060   test whether scons of A01 are locked

Studenten der Stadt Rom

scons of Stadt and Rom are locked when concatenated because if it turns out that Studenten is plural then the switch that changes the number scon changes all unlocked number scons in a concatenated target address array.

cells

Cells are attached to sentences.

Cells 1-10 are reinitialized at beginning of every rule action, 

cells 11-60 are reinitialized at beginning of each TRAN level,


   (11-36 for Source and 37-60 for Target)

cells 61-100 are retained for all TRANs.


   reinitialized at TRAN1.


(60-80 Source, 81-100 Target)

cells 101-199 are extra sentential (not used right now)


  (101-150 Source, 151-199 Target)

Some contain information about sentence type: interrogative, declarative and so on. Cells contain Source and Target language information.

slots

slots store commands, so that their execution can be delayed. They last only as long as one tran level lasts, i.e. they are loaded and unloaded in the same tran level. The range from 070 to 099.

flags

FORMSAVE the FF value after RES can be retrieved with switch –55xxx-8y352

FORMSAVE can only be copied into cell, not into scon directly.

DEPCLflag set by –31013 switch if auxiliary is in second position.  Flag is checked by switch –36017. (Used in relclauses to see whether sentence final verb can be part of main clause. This part of the grammar should be rewritten because dodgy)

VCs

VCs reserve space in the OPADR. They are typically filled later. Unlike elements that are simply loaded into the OPADR the contents of a VC can be changed or deleted later, but it is not possible to check whether something is in a VC or what is in a VC. Therefore the characteristics of the element that is put into a VC should also be stored somewhere else like in a scon of the head of the concatenated structure. VCs range from 100 to 120. Since it depends on the target language which elements should be in a VC VCs are filled and loaded in tables.

QDs

QDs are flags in the OPADR that trigger finish rules.

Numbers higher than 120

E.g. 366 in the OPADR means that the following noun is not a clitic, stops finish rule from concatenating words.

Tagset line

tagsets

Tagsets were originally introduced to test for specific words because there is no switch that allows to test for hash or hennum!! This is an asymmetry because any other value can be tested by a conditional. Tagsets and conditionals should have the same functionality. Tagsets allow to stop the application of a rule earlier than conditionals in VTR lines would do. If the tagset condition is not fulfilled the rule does not match. If the same condition is checked in a conditional in the VTR line, the rule matches.  

activating tagset lines 

Each tagset line needs a –02 in the type field of some swork in order to be activated.

The first swork should not contain a –02 (because if it is a hash/hennum test the whole database is searched??, this shouldn’t be. It should be enough to test a scon that stores the hash/hennum of the element. Maybe this is related to the fact that tran does not read the attributes of the lexicon but only overflows and overflows do not encode hash/hennum??) Sometimes a dummy swork is added at the end to avoid having a –02 in the first swork. This strategy does not work if the swork before the dummy swork matches on an EOS because then there is no further element to match on.

01 –01 –1 02 –02 –1 –1 –02-1

tagsetline1

tagsetline2

swork2 activates the first tagsetline and swork3 activates the second tagsetline.

bracketing tagsets

Tagset lines can contain any combination of tagsets provided they are connected by AND (7777) or OR (5555). Tagsets with pointers can be in lines that are not activated by the element they apply to. Tagsets can be bracketed with 1111 (open bracket) and 2222 (close bracket):

1111 tagset1 5555 1111 tagset2 7777 tagset3 2222 2222 

means: (tagset1 OR (tagset2 AND tagset3)) 

without the brackets OR takes precedence over AND:

tagset1 5555 tagset2 7777 tagset3 

means: ((tagset1 OR tagset2) AND tagset3) 

0001-0999

The functionality of the 0000 tagsets is subsumed by the 608x tagset because semantic type is stored in a scon.

0000 tagsets test the type of the swork marked with –02. Several tagsets of this type are linked by implicit OR. This type of tagset only makes sense if several tests are performed because otherwise it could be done in SP-line. They don’t have pointers.

1000 and 2000

They take multiples of double quadruples as parameters, one double quadruple for each word that is represented as HASH/HENNUM, they are connected by implicit OR.  

1000 tagsets test genlit on HASH/HENNUM: they are less restrictive: they match on head noun: Schiff, Mutterschiff, ...

2000 tagsets test GENLIT on HENNUM: they are more restrictive, they match on whole word only: Schiff

HASHs and HENNUMS encode the spelling of a word, they encode up to 3? consonants.

They can contain pointers: 1081, 2081. They cannot be negated.

The functionality of the 1000 and 2000 tagsets is subsumed under the 608x tagset if hash/hennum is stored in some scon. This is not the case right now. 

4000

The functionality of the 4000 tagset is subsumed by the 608x tagset because superset/set/subset are stored in scons.

The 4000 tagset takes multiple of double quadruples as parameters. Each double quadruple specifies a combination of set/superset or subset. They are conjoined by AND. Several double quadruples are conjoined by implied OR?. Is used to uniquely identify verbs.

6000

for all 6000 tagsets OR is implied. 

6010-6014

6010 takes a pointer and any number of quadruples as parameters. It tests set/superset/subset values. 6012 is the negation of 6010. 

Its functionality is not subsumed by the 608x tagset because scon2 (subset) is not updated if the subset is changed. scon11 (set) and scon 13 (superset) are updated, probably because they are not part of the swork and the change is lost unless it is recorded in a scon.

6013 takes a pointer and any number of quadruples as parameters. It tests Word Class. 

It can be used to define negative WCs that are part-of-speech groups. However, it does not cover the full functionality of negative WCs which are groups of sworks rather than groups of WCs.

Its functionality is not subsumed by the 608x tagset because the WC in scon 1 is not updated if the WC in the swork is changed. scon 1 stores the original WC.

6014 is the negation of 6013.

6050

takes multiples of double quadruples as parameters. It tests cell values. Implicit AND.

Pointers are not necessary because cells are not bound to particular elements.

6050 0060 8001 0083 8012 

value of cell 60 is 1 AND value of cell 83 is 12

or must be explicit:

6050 0060 8001 5555 0060 8012 

value of cell 60 is 1 OR value of cell 60 is 12

negation:

2 as the first digit or the first quadruple:

6050 2060 8001  

value of cell 60 is not 1

not implemented but would be useful because the –56 switch has this functionality:

1 test against superform in table:

6050 1060 8045  

value in cell 60 is matched by superform 45 in superform table

note: we need three different numbers to distinguish nounform, verbform and otherform tables.

3 negation of superform test:

6050 3060 8045  

value in cell 60 is not matched by superform 45 in superform table

again three different numbers are necessary.

6055 

takes at least triple quadruples, the first quadruple specifies a pointer, the second quadruple specifies commands and the third to nth quadruple specify pointers. The command quadruple specifies how to compare which values of the elements pointed to. 

0 is the first digit of the control field: compare form

   6055 0082 0000 0083 0084

   compare the FF of el2, el3 and el4.

1 is the first digit of the control field: compare superset codes

   6055 2082 0000 0083 0084

   compare superset codes of el2, el3 and el4.

2 is the first digit of the control field: compare set codes

   6055 2082 0000 0083 0084

   compare set codes of el2, el3 and el4.

3 is the first digit of the control field: compare subset codes

   6055 2082 0000 0083 0084

   compare subset codes of el2, el3 and el4.

<if the second digit of the control field is 1 read superform table (which one??)

The superform option is not used and does not make sense. >

608x, (609x) 

takes double quadruples as arguments, tests scons. The tagset has to be repeated to perform several scon tests. AND and OR have to be explicit.

6081 0041 8003 5555 6081 0041 8002 

scon 41 of el1 is 3 OR scon 41 of el1 is 2

negation:

A 2 as the first digit of the first quadruple signals negation:

6081 2041 8003

scon 41 of el1 is not 3.

6070, 6071

takes at least three quadruples as arguments, compares scon values of different elements.

6070 0041 0082 0083

scon 41 of el1 has the same value as scon 41 of el2.

Implied OR:

6070 0041 0082 0083 0017 0082 0083

scon 41 of el2 has the same value as scon 41 of el3 OR scon 17 of el2 has the same value as scon 41 of el3.

negation:

6071 0041 0082 0083

scon 41 of el2 does not have the same value as scon 41 or el3.

what is the implied conjunction??

6071 0041 0082 0083 0017 0082 0083

8000

The 8000 tagsets define stretches if they are attached to stretches and they define negative word classes if they are attached to negative word classes or regular word classes (is this option tested/used??). Any stretch can be further restricted by a 8000 tagset. 8000 tagsets take multiples of triple quadruples as parameters. OR is implicit. 

8000 0001 0000 0000 0002 0000 0000

a noun or a verb

Negation:

if the first digit of one of the quadruples is 1 it means not: AND is implied

negating FF:

Heute wurde ueberall getanzt.

FF95 means PossAcc

ueberall is WC01 in tran4, FF is not 95.

experiment1:

8000 0001 0000 1095 0001 0000 0000

matches on ueberall in tran 4. 

experiment2:

8000 0001 0000 1095 

does not match on ueberall in tran 4!

experiment3:

8000 1001 0000 0095 

matches on ueberall in tran 4. 

negating TYPE

jene sehr leichte Aufgabe

sehr is 06944-1

experiment1:

8000 0006 1566 0000 0006 0000 0000

matches on sehr 

experiment2:

8000 0006 1566 0000 

does not match on sehr!

experiment3:

8000 1006 0566 0000 

matches on sehr 

<8000 tagsets with 2 as first digit are incorrect>

Tagsets in semtab

there is the following correspondence between tran tagsets and semtab tagsets:

	tran
	semtab

	1000

2000

4000

6000

8000
	3000

5000

4000

6000

-----


VTR-line

Switches

there are logical switches and command switches..

if-then-else switches

-66 scon tester  

-56 cell tester

True path and false path

-66 xxx yyy ...

-56 xxx yyy ...

xxx true path

yyy false path

128 enter at 1 exit at 2 reenter at 8

399 enter at 3 exist at 9

056 go to next switch

for path numbers higher than 8:

-66 093 xxx yyy zzz

xxx enter at

yyy exit at

zzz reenter at

-66 093 010 012 013     

enter at 10, exit at 12, reenter at 013

end of rule is not 099 because 9 is reserved for 999 

end of rule is encoded in –57 switch at the end of the rule. 

-57 VTR branch point

-57 kkk 

kkk is a path number, 009 is not a possible value for kkk because 9 is reserved for the 999 is the end-of-rule symbol.

switches that affect sworks and matching

note: if the VTR line does not contain a –20 000 switch a newswork is automatically generated. 

there are the following options:

call a table that loads the element into the OPADR

create a newswork (no switch needed)

variant

call a table that loads the element into the OPADR

change the newswork (-34)

don’t create a newswork –20 and backspace on the element -41 

mix in one rule: concatenation: one element gets a newswork, i.e. becomes the head and the others are only loaded into the OPADR.

-20 suppress newswork formation

-20000                       suppress newswork formation

-41 backspace

-41100                               backspace all the way

-46 change swork for current tran

-46 switch changes sworks for current tran no newswork 

parameter 000 means no change

-46 switch to set FF of first Noun to 91 and to set FF of second Noun to 94

-46 –81 –81 –81 091

-46 –82 –82 –82 094

(-46 switch has to be preceded by –20 000 switch???)

–34 create/change swork for next tran

-34 switch creates new swork

copy set, superset and subset: 

-34 –81 –81 –81 -81

if FF is specified, the number changes only one of them, depending in which range it is.

-34   1   5 -81 -81      create newswork for el1 with WC1 superset 5

-34   1  81 -81 -81      create newswork for el1 with WC1 set 81

–26 advance creator of swork

-26 advance creator of nswork

do not concatenate yet because there might be coordination:

     Angst vor den Frauen und Maennern

create swork if element is hit that that is loaded without –20 switch.

-24 create two newsworks

used if two sworks are created. des Teufels General

-29  retrieve original swork and transfer

-29-81014000000000             retrieve swork WC14 and transfer for el1.

-36056000 no successive match on this rule (prevents loop) 

switches that set scons

-16

-16 switch: (not used any more) can be used to do subject verb agreement, sets the SCONS of the pointer-element to the respective values

-16 XXX XXX XXX XXX          XXX

       Gen   Num  Pers Tense/Case Pointer

values can be pointers (-8n) or numbers (nnn)

-54

...

switches that set or read flags

switches that call rules or tables

-22 call semtab rule

-22 xyz –pp kkk nnn mmm

x is 9 match all elements

x is 0 ok if not all elements are matched

x is 5 dont’ don’t execute semtab VTR, i.e. don’t do target info, used for model T separation of source versus target info. If semtab is used to disambiguate, use x = 5

xy is 95: match all elements and don’t do semtab VTR.

yz is number of elements that are sent to semtab.

(if 95 is chosen only z is number of elements.) 

-pp pointer of element that is index element in semtab rule

-96: points to the first verb to the right (used in German source)

kkk wc9 rule number or –99

-99 set in German source if adjective is index sent to semtab, see section on semtab rules. 

not used in English source, defined??

nnn is a load command, e.g. –01 load first element, in the context of the –22 switch the element is not loaded into the OPADR but sent to semtab.

–99 load in German source, 

Steve says –99 load does not make sense and they might never match and should be replaced/deleted.

-99 load in English source, ask Steve why??

mmm is the form field of the element that is sent to semtab 

000 means match any FF??

FF 091 strong connominal

FF 094 possible accusative

FF –91 –92: checks whether adjective and noun have compatible morphology:

04-0101 01-0141

FF 01: adjective ends in –er  

FF 41 noun has raw code, i.e. set by dictionary

-22 .... -01-92-02-91

                test whether adj ending –er compatible with case ambiguity of noun

example of –22 switch:

-22 903 –81 795 –01091 –02 000 –03 000 <rest of VTR>

-22 xxx –yy zzz ddd eee

-22 go to semtab

xxx 903 match all three elements in semtabrule alternative value: 003 match 2 out of 3

-yy -81 element that is index element of semtab rule (first element in semtabrule)

      -80 element before first element

      -79 element before –80

             pointers smaller than –81 are used if pointing to an element before the first

             element that is sent to the wc10 rule. 

      -96 next verb to the right, needed for German

zzz if a semtab rule matches go to WC09 rule with number zzz

if semtab rule does not match continue with <rest of VTR>.

ddd  

fff    : load elements into semtab

-01 load first element into semtab  091  strong connominal (FF)

                                                       TRAN3 –01 098 strong or weak connominal

used in German source: 000 the element before the first element

001 the element before 000

correspondence:

-79            –80            –81

001 000   000 000     -01 000

(could be rewritten as –xx if the WC10 rule that calls the semtab rule contains all elements that are sent to semtab in its SP line. This is the case if the tranrule that calls the WC10 rule sends all its sworks to the WC10 rule. This way –7 pointers and 0.. loads are not needed.) 

WC09 rule:

01 03 N prep N = N (Prep) –1

09 795 01

-20 000 

–26 –81 –81 –81 -81

      head WC TYPE FF

                    of concat

-63 call 30 table

-63 xxx xxx yyy       calls 30 table

xxx xxx rule number

yyy: 001              rule matches only if table exists (advisable option)

yyy: 002 or 003   rule matches anyway

-63 001791 001              call 30 table #001791 fire only if table exists

-64 call 40 table 

-64 xxx xxx yyy zzz ...

xxx xxx rule number

yyy number of parameters

zzz parameter

-64 000300 002 –81 -01          40 table call with two parameters

switches that put elements into the OPADR

-01 000 put the first element into the OPADR 

-01 002 put the alternate WC of the first element into the OPADR

slot switches

-11 load slot

-11 switch: loads commands into slot for delayed execution

-11 XXX <VTRline>

–31 011,  –57 and 999 end the VTR line that is loaded into the slot

example:

-11 073 –01000

       slot  put first element into the OPADR

-11081-01000  SUBJ-slot

-11082-01000 VERB-slot

-11096-01000 OBJ-slot

example in which a slot does not contain a OPADR-load command:

tran3?

-11 91 –54 001 –81 456 59   copy gender number and person from cell 59 to element1 

used on verbs in German, delays setting in order to account for subjects that follow the verb.

XXX 000 execute slot

XXX 000

If XXX ranges from 070 to 099 it is a slot number.

e.g. 081000, 082000 096000

to execute slots in TRAN4: swork that matches EOS executes all slots

01 EOS = unload sentence EOS

2001001

081000 082000 096000 –01000 999

default if SUBJ and OBJ are ambiguous: first Noun is SUBJ and second Noun is OBJ.

VC switches

-44 –49 add/change VC 

add an adress:

-44 –XX YYY ZZZ -96

-44 –XX YYY ZZZ -97

overlay an address:

-44 –XX YYY ZZZ 000

The next time VC YYY is loaded put address of –XX into it replacing anything there.

-XX: pointer or search function

-96: search to the right

-97: search to the left (does not make much sense)

-98: find the last

YYY: VC number (ranges from 100 to 120)  

ZZZ: 0, constant or pointer

-49 –XX YYY ZZZ  RRR 000

starting with element –XX, put ZZZ into first VC YYY and every VCYYY that follows a RRR new used in German-Italian prepositions, not in the documentation

-49 –XX YYY ZZZ RRR PPP

starting with element –XX, put ZZZ into first VC YYY and put PPP into every VCYYY that follows a RRR 

-XX    pointer 

YYY  VC number

ZZZ    constant or pointer

RRR  address of QD (marker in OPADR that triggers postprocessor)

PPP   constant or pointer

load VC into OPADR

XXX 000

If XXX ranges from 100 to 120 it is a VC number. 

Switches that suppress checker messages

-31

-31056     suppress checker message, no loop

-31067  disregard backspace calculation used in embedded clauses that are dislocated

-36051  -46 switch used on element that is not backspaced on

-36051-81     -46 switch used on element that is not backspaced on

Target switches

target switches are used in tables only.

-40

-40 000 no target action

-25

-25 000 uses overflows to set target, it also sets default values, e.g. Lehrer sg pl default sg

Other types of tran-rules

Wordclass 10 (WC10)

WC10 rules have their own SP-line. They are called by other tran-rules. (There are no independent WC10 sworks, therefore they never match otherwise.) The pointers are reset: -81 is the first element that is sent to the WC10 rule, -82 the second and so on, hence –81 is not the first swork in the WC10 rule SP-line. 

The general use of WC10 rules is to have a more specific SP-line than the rule that calls the WC10 rule.

WC10 rules are used in order to influence rule ordering. E.g. if a rule has a longer SPline that is less specific than that of a rule with a shorter SPline, it would never fire. A way out is to make the rule with the shorter SP-line less specific and to make it call WC10 rules that cover the more specific subcases. This is the case in noun coordination which employs longer but less specific SP-lines than regular noun rules. The regular noun rules are rewritten in such a way that there is a general rule that calls more specific rules. Hence the coordination rule is not blocked from firing. 

WC10 rules are also used in relative clauses in which certain specific conditions like whether a noun has a raw FF are checked by a WC10 rule.

05 noun of noun and noun                           pound of salt and pepper

01-01-1 13xxx01 01-01-1 20020-1 01-01-1

changes 20 ... to indicate scope of preposition the backspaces all,

–36 000 switch ensures that same rule does not fire again.

03 **110 noun of noun      #calls WC10 110 rule

01-01-1 13xxx01 01-01-1

-42 010 110 001 003 otherwise

-42 switch calls WC10 rule

-42 010 xxx yyy zzz otherwise

xxx WC10 rule number yyy first swork zzz last swork that is sent to WC10

WC10 rule:

04 03 ***110 noun (8) of noun (11)

1011001 01008-1 13xxx01 01011-1

10xxxyy xxx is WC10 rule number yy is arbitrary number, normally 01, can be used for ruleordering if there is more than one xxx rule.

there can be several WC10 rules with the same rule number, they have different sworks and therefore fire at different points. Also, different rules can call the same WC10 rule.

WC 10 rules (old)

Word class 10 rules are needed in order to change rule ordering.

Normal rule ordering chooses more specific before less specific and then longer before shorter.

example: 
citizens of Rome and friends



citizens of Rome and environs

The rule for disambiguating conjunction matches five sworks:

05 N prep N and N

01-01-1 .....

The rule for mass nouns has less sworks but is more specific, i.e. the 002 in the type field is more specific than the –01 in the type field, therefore it is higher in the rule ordering and blocks the conjunction rule:

03 N(ASP) of N(MASS)


01002-1 ....

In order to change priorities the higher ranked rule becomes a word class 10 rule, i.e. the mass noun rule becomes a WC10 rule that is called from the conjunction rule:

conjunction rule:

05 **755 N prep N and N   /* rule that calls WC10 rule #755

SP-line

01-01-1 .....

VTR line
-42010755001005 ...



-42010 check word class 10 rule #755 for element 1 to 5

does the 755 rule if the swork of the 755 rule matches, otherwise it does the VTR of the conjunction rule.

mass noun rule as WC10 rule:



04 03 ***755 N(ASP) P(of) N(mass) = ...
/* WC10 rule with #755

SP-line

107550101002-1 ...

There can be several WC10 rules with #755 if there are several more specific subcases.

WC9 rules

WC09 rules have an SP-line with one swork. They are called by other tran rules. They  are used if the VTR branches off into different VTRs that have different backspace or create-swork commands, i.e. commands that affect swork-maintenance. E.g. explicit conditionals (-66 switch if .. then .. else) and implicit conditionals (-22 switch: semtab match) use WC9 rules to specify alternate VTR lines. Several rules can call the same WC09 rule.

strong connominal Preps concatenate at TRAN2: Angst vor dem Feind

weak connominal Preps concatenate at TRAN3: Brief an den Vater

rule that calls WC9 rule:

03 *(*)795 N Prep N = N-2

01-01-1 13-01-1 01-01-1

-22 903 –81 795 –01 091 –02 000 –03 000 <rest of VTR>

-22 xxx –yy zzz ddd eee ...

-22 go to semtab

xxx 903 match all three elements in semtabrule alternative value: 003 match 2 out of 3

-yy -81 element that is index element of semtab rule (first element in semtabrule)

      -80 element before first element

      -79 element before –80

             pointers smaller than –81 are used if pointing to an element before the first

             element that is sent to the wc10 rule. 

      -96 next verb to the right, needed for German

zzz if a semtab rule matches go to WC09 rule with number zzz

if semtab rule does not match continue with <rest of VTR>.

pairs of ddd eee: load elements ddd with FF eee into semtab

-01 load first element into semtab  091  strong connominal (FF)

                                                       TRAN3 –01 098 strong or weak connominal

000 the element before the first element

001 the element before 000

-79            –80            –81

001 000   000 000     -01 000

WC09 rule:

01 03 N prep N = N (Prep) –1

09 795 01

-20 000 

–26 –81 –81 –81 -81

      head WC TYPE FF

                    of concat

30 table: -01 000 –02 000 –41 001999

-26 advance creator of nswork

do not concatenate yet because there might be coordination:

     Angst vor den Frauen und Maennern

create swork if element is hit that that is loaded without –20 switch.

Semtab rules (SP5)

Semtab rules distinguish additional meanings that depend on the argument frame of the word. If their pattern matches the transfer of the word is changed. The new transfer is a constant that uniquely identifies the target word. 

Since semtab rules match independent of the order of the elements they are also used for source only analysis of the arguments of nouns and verbs in free word order languages such as German. In this use the target is not necessarily changed. 

format of semtab rules:

the index is the set and subset number of the word. The matching procedure is most specific first. 

semtab: 7 digits 02 300    82

   
           WC subset set

level: 03 specifies the number of elements involved, automatically computed

semtab rules for classes of verbs: subset number is identical to set number



02 082 82

semtab rules are not used to disambiguate active – passive, this is done in tran with stretch.

semtabrules that set active to passive set cell5 to 66.

examples: German reflexives with sich translate into passive in English

Source only semtab rules

Determiner

das ... liegende Buch

semtab checks whether inflection is compatible, could be done by tran rules.

the –92 and –91 operators copy source gender from scon 45 into the Type Field. Semtab factors out all possible combinations.

Tran rule #3009, ID: 3008

*73 DET/PRON N/PRP .5S. PART N = -A*0 /PRON EP1280 GSP2

 5  (14 101 65)  (-8 -1 -1)  (55 -1 -1)        -8 matches auf 55 matches dem Tisch

  (4 -1 -1)  (1 -1 -1)

   -42  10 937   1   5

   -46 -81   0  50   0    change Type of el1 to 50

   -22   3 -81  73  -1   0  -4 -92  -5 -91  call semtab with das liegende Buch

                                            semtab call to do morphology check

   -20   0

   -46 -81    14 814   0  change das to Type 814

   -41 100

DAS ADJ-E N(PROCESS) NOM/ACC SING

 14   50 50 index

            14    0  4      4    0  2      1  103 84

            10 -46 -83   0   0   5

               -48   8 -83   5   change formsave of Buch to 5 

problem: WC9 rule sets target scons:

alternative: if target is changed, semtab automatically updates scons that store target info such as sg/pl only.

05 9***73**892 DET N/PRP/, .5S. PART N=-A*0/NSTD NP;3CL C685/EP1280 SP2

 1  (9 73 1)

   -20   0

   -66 123  56 -85   3   4 -85   3   5  60     implicit OR

   -66 299 399 -85   3   7  60                  scon 3 is target overflow sg/pl only

   -57   1 -16   0   1     0   0 –85           num sg

   -57   2 -16   0   2   0   0 –85             num pl

   -57   3 -16 -85 -85 -85   0 –81         copy num

Adjectives

There are regular adjectives and verbal adjectives (participial forms)

04 013 –1 regular adjective

04 014 –1 abzumachen

04 014 –1 abmachend

04 015 –1 abgemacht

Verbal adjectives are sent to semtab as adjectives WC04 and as verbs WC02.

Adjectives are sent to semtab with –22 xxx –yy –99 ... 

The –99 function means that if the verbal adjective matches a verbal semtab rule (because it is verbal) it is not translated as a verb but as an adjective. I.e. the –99 function ensures that the target contains an adjective WC04 and not a verb 02.

Example: die verschiedenen Verwandten

matches semtab verscheiden <HUMAN>  decease

-99 ensures that translation is: the deceased relatives 

die verschiedenen Probleme, no semtab match therefore translation:?? the different problems

verbal adjectives also match on semtab rules for adjectives:

       verschieden   different

Verbal adjective verschieden 04 matches on following semtab rules:

semtab rule for verbs:

    02 720 48 verscheiden

more general semtabrule that matches first:

     00 720 00   WC don’t care to match on verbal adjectives and verbs hash code for adjective 01 xxx 28

semtabrule for adjectives:

    04 016 00

how come the adjective matches the verbal semtabrule even though the Type values of adjectives and verbs are so different?? ask Steve about matching conditions.

inflected versus non-inflected adjectives:

04 –01 07 no morphology

04 –01 63 inflected adjective 

Process Nouns

Process nouns are sent to semtab as verbs. If they match a verbal semtab rule the alternate WC of the process noun is loaded and the process noun is translated as noun??

 Entfernung des Mülls

  02 N N(GEN)

01-01-1 01-0192

-22 002 –81 001 –01 000 –02 094

                                                 FF094 send as direct object

                                                 FF045 is gen and acc

semtab rule:

02 entfernen Müll remove waste 

if source is noun alternate of remove is loaded, i.e. removal is loaded into OPADR and process noun is translated as process noun.

also possible but not necessary:

 semtabrule for process noun:

   01 Entfernung Müll  removal of waste

Discontinuous constituents

Discontinuous elements cannot be concatenated!

Strategies

Strategies to treat discontinuous elements are: 

1. put info about one of them into the scon of the other one, example: auxiliary ... main verb constructions: hat ... gelesen info about the auxiliary is stored in a scon of the main verb. 

2. change the target directly, example separable prefix verbs: stellt ... auf: A semtab rule changes the target of stellen to the target of aufstellen. 

Examples

Auxiliary – main verb

hat ... gelesen: the values of the auxiliary are stored in a scon of the main verb. 

Separable prefixes

tran2: verb and separable prefix before punc are sent to semtab

separable prefixes are WC3, superset 012

03 V .STR. PREF PUNC

02 –01 -1    52 –01  –1  03 012 01

-22 002 –81 001 –01 000 –03 000   send verb and pref to semtab

-36 056 000                                      don’t use this rule agian

–41 100 999                                      backspace all the way

other verb rules at tran 2 do not interfere because the other verb rules are about  auxiliaries that look for main verbs

02 859 –1 werden

02 710 –1 haben 

02 176 –1 sein

SAL codes of fordern and auffordern are different:

 



subset set
superset

target

fordern 
  
866
 24
03



demand

auffordern
354
20

14



request

auf


250






on

the dictionary contains the continuous forms of separable prefix verbs:

aufgefordert         SAL code 354.20

aufzufordern

auffordert

discontinuous forms of separable prefix verbs are analysed as non-separable-prefix verbs: 

fordert   ...  auf

866. 24       250

The lexicon automatically generates a semtab rule for each separable prefix verb that changes the target of the verb to the target of the separable prefix verb if the separated prefix is found.

semtab rule:

<index>     <comment>

02 866 24  fordern auf < auffordern

<SPline>

02 866 24 03 250 01

WC is 02 and not 00 so that the rule takes precedence over other rules (because it is more specific), also, the rule only applies to WC02, participle and process nouns have the prefix attached.

<VTR>

-47 change transfer, load constant 8351 (request) (this switch is for verbs only)

-47 8351 351 351 351 351 351

-48 012 –81 001

set scon 12, sets auxiliary or reflexive or causative

(could be –54 switch)

-48 switch is used to account for gelten ( be valid

-46 001 020 354 014

recode target SAL code (-46 switch only for verbs)

immediately starts searching with new SAL code

there is no pointer, applies to first element which is always equal to index element

Structural changes

There are several kinds of changes from source to target: the word order changes and/or the category of the target word is different and\or the number of elements in source and target is different.   

Strategies 

black holes

black holes are used if an element that follows a complex string is inserted into a complex string.

black holes (notation: (.)) allow to split a string and to insert another string in between, e.g. set (.) up it is changed into set it up. BLs are set in the dictionary. They cannot be used if the inflection of one of the split elements is set in tran and is independent of the inflection of the other element, e.g. it is not possible to do verb (.) predicate adjective (in French??) with black holes because the predicate adjective agrees with the object if it is active and it agrees with the subject if it is passive. Also, the black hole strategy can only be used if the moved element is right-adjacent to the string:

       set (.) up it      not: set (.) up yesterday it

VCs

VCs are the most powerful structure changing devise because they allow to modify elements in the OPADR. 

VCs are used if tran determines the inflection of one of the the split elements without inflecting the other or if the moved element is not right-adjacent to the split elements or if the split elements are not lexical entries in the dictionary as is the case with the discontinuous forms of separable prefix verbs. 

Slots

Slots are used if an element occurs ‘later’ in the target language than in the source language and if its position and inflection can be determined at the current tran level (because the commands stored in slots have to be executed at the same tran level). E.g. some prenominal adjectives in German translate into postnominal adjectives in French. The command that loads the adjective into the OPADR is stored in a slot that is unloaded after the noun load.

Slots can also delay the load of elements into a VC...?? Then the inflection can be changed later and even its position can be changed later??.

Examples

verb pronoun ( verb pronoun particle

black hole strategy

Er stellt es auf. He sets it up. not: he sets up it.

The black hole marks the position into which the pronoun is moved.

black hole is an attribute in the lexicon: 

set (.) up, i.e. set up black hole:1 (atfer the first element in the string)

the black hole is filled by stuff that is right-adjacent to the string.

if a target contains a black hole, it has scon 100 = 1. (automatically set in the dictionary)

tran: the element with the black hole is put into a cell: 

-55 025 –8x 868     
put element 8x into cell25

(this allows to look at all properties of the element with the black hole)

pronoun: test whether element in cell 25 has scon100=1:

-66 199 299 025 100 001

if yes, put pronoun between 868 ... 869

(-48 switch??)

after tran and generation:

black hole strategy moves pronoun into black hole. set up is one string and the black hole is marked.

he set up 868 it 689 ( he set it up

note: semtab calls set scon 100 to 0 if the semtab rule does not set scon 100 to 1. Thus, semtab rules that replace a target with a black hole by a target without a black hole do not need to set scon 100 to 0. However, if a semtab rule changes a target with a black hole to a target with a black hole, scon 100 has to be set to 1.

the same can be done with VCs:

aufstellen ( set up (has one output address)

 output address: 17634

A semtab rule  looks up the constant for set and puts it into the OPADR and it puts (the constant for) up into VC 120:

16625  VC120  33445

set        up           it

generation rules ensure that the element in VC 120 follows the pronoun. 

Verb ( Verb Adverb

German vorsortieren to Italian selecionare preliminarmente

Verb Noun ( Verb Prep Noun

VC in semtab:

transitive verb noun is transitive verb prep a noun in Italian.

German source: semtab send on verb is in tran3 after nouns are concatenated. The preposition is stored in a scon of the verb because in tran 3 subj and object are not necessarily disambiguated and it is unclear which noun gets the preposition.

die Kinder riefen ihre Muetter und ihre Vaeter an.

Italian: i bambini hanno telefonato alla loro madre e al loro padre.

the –49 switch is used in order to repeat prepositions in Italian that are not repeated in German. The QD 366 is a constant that means “do not attach”. i.e. it is not a clitic.

Nouns that are not clitics need the preposition, therefore 366 is used as marker for preposition insertion.

Mutter und Vater

-01 000 366 000 –02 000 load first element, load QD 366, load second element

OPADR contains VC 102 for prepositions, 134 is the constant number for the preposition de.

-49 –82 102 134 366 000

put constant 134 into VC 102 and all VCs 102 that follow a 366.

if the preposition consists of several words only the last is repeated: vicino a

-49 –82 102 104 366 148

104 is the constant of vicino a

148 is the constant of a

put constant 104 into VC 102 and put constant 148 into all VCs 102 that follow a 366.

Concatenation

concatenation means that one swork points to a group of adresses in the OPADR.

The swork is the swork of the head of the concatenated words.

Example: 

                 The interesting new book

addresses: 603   445         201  582                 

book is the head therefore the swork of book points to the group of four addresses.

Defaults

tran 1 to 3: 

one-level rule (rule with one swork in SPline):

01 adv = adv

03-01-1

-01 000          load el1 into OPADR

if the load is not preceded by a –20 switch a newswork with the same values as the old swork is automatically created.

Since loads are target info, they are in tables, however, the same default applies: if the tran rule does not contain a –20 switch a newswork is automatically created as soon as the load in the table is executed:

01 adv = adv

03-01-1

-63 000 005

30 table 005

-01 000          load el1 into OPADR

(newswork for el1 is created by default)

more-than-one-level rule: if the rule has more than one swork in the SPline and no –20 switch, a newswork is automatically created for the rightmost swork as soon as it is loaded.

01 adv adv = adv

03-01-1 03-01-1

-63 000 005

30 table 005

-01 000          load el1 into OPADR

-02 000          load el2 into OPADR

(newswork for el2 is created by default)

the –34 switch creates or changes newsworks. It has to follow the load command (for no obvious reason). Thus, the tran rule contains the table-call which loads the element and then the –34 switch.

-63 005

-34 ...

30 table 005

–01 000   load el1 into OPADR

The –20 and –34 switch are not allowed in tran4 because no newsworks are created in tran4.

Head final constructions

If the head is the last word in the concatenated group (Head-final) then typically slots are used to store the address-loading of the non-head elements:

02 Adj Noun = Adj –1

-20 000                   do not create newswork (necessary because otherwise the 

                               OPADR-load command would create a newswork)

<table>

-11 073 –01 000     load the command to load el1 into the OPADR into slot 073

-41 001                   backspace 1

01 Noun = Noun

<table>

073 000         execute the command in slot 73 (load the adjective into the OPADR)

–01 000        load the noun into the OPADR

the OPADR load command by default creates a newswork for the loaded element (unless blocked by the –20 switch)

if the OPADR load command is in a slot the default is not to create a newswork.

-34 switch is used to change newsworks. It cannot be backspaced on. Since newsworks are created by the OPADR-load command (in table??), the –34 switch is rarely used to create a newswork. Sometimes newsworks are inserted to normalize the text, e.g. in English relative pronouns and commas are inserted if they are missing: 

   the man (that) I saw.

-46 switch changes sworks of current tran level. They have to be backspaced on if they are not loaded into the OPADR.

Head initial constructions

In head-initial constructions the head of the concatenated group of target addresses is the first element in the group. 

disambiguating PP-attachment:

dass (der) Brief         an           (seinen) Vater         geschickt (wurde)

                 0101281   13xxx05               0109184    02-0180

semtab call: Brief does not claim the preposition, an is a weak connominal, the verb claims the preposition an, therefore an is converbal, its FF is changed to 53

dass (der) Brief         an           (seinen) Vater         hier          liegt

                 0101281   13xxx05               0109184    01-0194   02-0103

semtab call: Brief does not claim the preposition, an is a weak connominal, the verb does not claim the preposition an, therefore an is connominal.

-20 000                      do not create newswork 

                                  (to block newswork creation of OPADR-loaders)

-26 –81 –81 –81 –81 advance create newswork for el1 

                                  (executed if newswork is created)

-01 000                      if you create newswork for el1 load el1 into OPADR (Buch)

–02 000                     if you create newswork for el1 load el2 into OPADR (an)

-41 001                      backspace 1

advance creator because concatenated group might be larger because of coordination:

 Brief an seinen Vater und seine Mutter

Double-headed constructions

If more than one element is loaded and the loads are separated by a –24 switch both elements get a newswork: 

Das Haus, das zwar klein war, war interessant.

          Haus , das zwar

VTR: load el1 –24 –81 load el2

e1 and el2 have a newswork. (Haus and comma)

If there are two loads without a –24 switch in between the first element is concatenated with the second element, i.e. only the second element has a newswork. 

          kleines Haus

VTR: ‘load el1’ ‘load el2’

el2 has a newswork.

if the loads are accompanied by –34 switches that create/change newsworks for the elements they have to be separated by –24 switches as well:

Haus , das zwar

VTR: ‘load el1’ –34 ‘WC TYPE FF’ –81 –24 –81 ‘load el2’ -34 ‘WC TYPE FF’ –82

el1 and el2 have a newswork.

It is illicit to change/create the newswork of more than one element without having a –24 in between:

                    Haus , das zwar

illicit VTR: ‘load el1’ –34 WC TYPE FF –81 ‘load el2’ –34 WC TYPE FF -82

Tran rules can have more than two –34 switches in the VTR line without a –24 switch in between if the –34 switches modify values of one and the same element, e.g. two    –34 switches are necessary to change both the set and subset code of one element.

diagnostics of  ‘Haus, das zwar’:

N , REL ZWAR = N /WHICH ALTHOUGH S184 GSP1                                      

 4  (1 -1 -1)  (20 888 -1)  (18 101 -1)

  (6 -2 1)

  { 2000 9970 1000    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0    0 }

   -63   0 117   1 -24 -81

   -63   6  29   1 -46 -83   0 818   0 -41   2 999     0   0   0   0   0   0 273   0 273   0 256   0 158   0 158 200 8270 16961 11842 16672 18770 18516 15648 20000 10272 16961

Main 30 table #117

   -64   0 200   2 -81  -1 999

Main 30 table #6029

    -2   0 999

Determiners

Determiners – which might be deleted or changed in the target language due to non-local constraints - are put into VC 103 in tran1:

example:

table 40 rule, called in tran1, the parameter A01 points to the determiner:

* 40 000001 04/27/90    96/11/19                               GE CMG EDT

** (Sp1) standard "load" of determiner. If scon20=73, load in slot 73,

** i.e. second det to be loaded in a series.

** e.g. vor allem in der Maschinen- und der Metallindustrie.

** if element is an arithmate, in slot 73 and cell 32

** A01=-8x; A02=-0X

-66569056A01001019060888888

-66129056-81002989-81001020060888888

-66346056A01020077060888888

-66237056A01013009060888888

-66237056A01020073060-66346456A01020077060888888

-57001-11099A02000-31011888888

-57002-55032A01002-11073087000A02000088000-31011888888

-57003-11077A02000-31011888888

-57004

            -44-96103A01-97                                VC switch: put A01 into VC103
            -31A01-31011-57005-11087A02000-31011888888

-57006-55031A01002-55033A01011-55037A01351-57007999 

The following 40 table is activated by the noun: it loads elements and VCs into the OPADR:

* 40 000200 05/17/88    76/01/00                CMG           GE STS EDT

-54001A01055000888888

-64000009001A01888888

-64000011001A01888888

-64000035001-81888888

-64000012002A01A02888888

* NOUN LOAD IN TRAN1

** if scon20=103, do not unload vc103

-66124056A01020103060888888

-66299399A01020140060888888

-57001102000104000073000-25000A02000888888

-57002-36140A01888888

-57003 

105000 102000 079000 103000 104000 073000 101000  loading commands

-25000A02000888888

-57004076000077000078000074000107000110000888888

** cell 35 = subset of adjective

** cell 34 = so, gleich

** cell 33 = 101 if date

** cell 32 = subset of arithmate

* CELL 37 FORM FIELD OF DETERMINER

** cell 39 = presence or absence of apposition

-54001031031A01-54001032032A01-54001034034A01-54001035035A01888888

-54001039039A01-55039000000-54001037037A01-55037000000888888

-54001038038A01-55038000000-54001018018A01-55018000000888888

-55031000000-55032000000-55033000000-55034000000-55035000000888888

-55018000000-66599699A01020092060-57005-13A01-57006-64000002001A01888888

-64000014001A01999                        

if there are several determiners that are put into a VC as in:

der Mann und die Frau

103 000          103 000

the –98 option 

-44 –98 put something into last VC

-49 put it into every VC

seine Mutter   translates  into incorrect sa mere if the scons are not locked, agreement

                                    correct: son mere scons locked, no agreement

determiner is put in VC so that it can be changed later, e.g. den Arm brechen translates into to break his/her arm

the strategy to mark det after verb with type 909 does not make much sense:

Tran rule #799, ID: 798

V REL=-2(SICÜ)/TEMP CODE;NOT REL S1183 GSP1

 2  (2 -1 -1)  (18 101 -1)

   -20   0

   -46 -82   0 909   0

   -41   2

Pronouns

Ambiguous possessive pronouns such as sein Bruder (his its brother) are defaulted to masculin by a rule that puts the constant his into the determiner-VC of the noun. Pronouns are changed to WC 1 in tran 1. SAL code and FF of pronouns fits in with that of nouns.

Nouns

01 N=N

calls 30 table:

*31 000 001

-64 000 200 002 –81 –01

                    2param

*40 000 200

105 000 102 000 073 000            –25 000             –01 000     079 000             110 000

VC          VC        prenominal adj noun target info  load noun  postnominal adj  VC

the –25 switch also sets default values Lehrer sg pl sg by default

Disambiguation of arguments of verbs

disambiguation done in tran4.

Verb-SAL code: set encodes valency.

   Ich weiss nicht wieviele Toechter der Lehrer hat.

1. syntactic disambiguation:

der Lehrer is subject because it is the only possible nom sg.

   weil die Lehrer die Briefe geschrieben haben.

no syntactic disambiguation because two possible nom, poss acc plural.

sem disambiguation: check SAL code.

weil John Mary liebt.

no syntactic disambiguation

no semantic disambiguation

default: subject precedes object

semtab only comes in if the target is changed:

diese Aufgabe hat diese Frau geloest.

semtab: Aufgabe loesen ( solve problem

marks Aufgabe as object, this info is used in tran4 to resolve Aufgabe to acc and Frau to nom.

The tran4 rules that disambiguate subjects and objects change the FFs of the nouns and backspace all the way.

Verbs

haben, sein, werden are WC 02 and WC12. 

dürfen, können, müssen are only WC12. 

Er kann das, er darf das, er muss das is resolved in tran4.

FF 69 possible past participle, does not match in rel clauses, -31 13 flag means there is an aux that claims the past part, therefore rel clause unlikely.

Adjectives and adverbs

gut is 04 100 07  FF 07 means no ending

gute is matched by 04 –01 63  superform 63 means 1 2 3 4 5 6, i.e. ending

tran4 decides between predicatives adjective and adverb:

   er ist gut

   er singt gut

the default is the adjective and the adverb is proven?? 

Voice

scon 27 is source voice, scon 47 is target voice. In tran4 if scon47 of verbs is 0 then copy the value of scon 27 to scon 47.

-66 199 299 –81 047 000 060          if scon 47 of el1 is 0

-57 001 –55 005 –81 027                 then put the scon value of scon 27 of el1 into cell5

             -54 001 –81 005 047           and put the value of cell 5 into scon 47 of el1 

Imperatives

Some sentences are ambiguous between being imperatives or finite clauses:

Die Tueren mit Riegel schliessen.

can be either: close the doors with bars!

or: The doors with bars close.

BOS and EOS

Every sentence has a BOS element (Beginning of sentence) and an EOS element (End of sentence. If there is no punctuation that is the EOS, an EOS is inserted into the text.  The BOS element is also inserted if there is no punctuation that marks the BOS.

The BOS that is inserted is 20 001 01. The following rule sets the type to 900. BOS that are punctuation have subset numbers higher than 100?.

02 BOS = -1/TYPE 900

2000185 -1-02-1                                     superform 85 is introduced so that the rule

608100028001                                        is higher up in the matching order

-20000-46-81000900000-36056000-41002999

Nested constructions

Strategies

There are three strategies for nested constructions:

1. If the nest is ‘short’ it can be done in one SP-line that matches the whole nested construction. The –24 switch allows to treat it as a multi-headed construction if it should have several sworks on the next tran-level.

2. Change the WC (or FF) of some or all of the nested elements temporarily so that they are ignored or treated differently (i.e. they are concatenated or they are dislocated). Changing the WC to a high number has the advantage that the rules match first and that they are not confused with the ‘normal’ rules. If rules apply to nested and unnested elements it is advantageous to use FF for nested structures and to have superforms. Putting information about nesting into scons would have the disadvantege that the rules are not high in matching order and that every rule has to be marked for whether or not it is a rule meant to apply to a nested structure.

3. Dislocation: any nest can be dislocated. This strategy is used to get the nest out of the way. It is mostly used for longer or complicated nests.

Prep phrase within prenominal adjective

example:

BOS Ich habe das auf dem Tisch liegende Buch gelesen .

1       2     3       4    5     6     7           8        9        10       11

auf dem Tisch is nested, its elements get special WCs because they have to be treated differently, i.e. they are concatenated as modifiers of the noun Buch.

outline: dem is concatenated in tran1,

in tran 2 auf prep WC13 in nest is changed to WC11

              das det in nest is changed to type 915

              Tisch WC1 is changed to WC7 noun in nest

              liegend is changed from WC04 to WC 11, FF79 nested adjective

***** OUTPUT TARGET ARRAYS IN tran1  *****

 ( 1) SWORKO =    20   900     1     1   BOS                  1     4

      OPADRO      -1  -120  -109  -114

      SCONPO       1    32    33    34

      HFDOPO       0     0     0     0

 ( 2) SWORKO =     1   795     1     2   ich                  5     7

      OPADRO    -102     2  -107

      SCONPO      35     2    36

      HFDOPO       0     0     0

 ( 3) SWORKO =     2   710    52     3   habe                 8    22

      OPADRO    -103  -105  -104  -110  -110  -112  -109  -106  -114  -113  -115  -118     3  -102  -108

      SCONPO      37    38    39    40    41    42    43    44    45    46    47    48     3    49    50

      HFDOPO       0     0     0     0     0     0     0     0     0     0     0     0     0     0     0

 ( 4) SWORKO =    14   101     4     4   das                 23    24

      OPADRO    -102     4

      SCONPO      51     4

      HFDOPO       0     0

 ( 5) SWORKO =    13   250     5     5   auf                 25    25

      OPADRO       5

      SCONPO       5

      HFDOPO       0

 ( 6) SWORKO =     1   722    83     7   Tisch               26    34

      OPADRO    -140  -105  -102  -103  -104  -101     7  -107  -110

      SCONPO       1    53    54    52    55    56     7    57    58

      HFDOPO       0     0     0     6     0     0     0     0     0

 ( 7) SWORKO =     4   494     2     8   liegend             35    38

      OPADRO    -102  -103  -115     8

      SCONPO      59    60    61     8

      HFDOPO       0     0     0     0

 ( 8) SWORKO =     1    76     8     9   Buch                39    46

      OPADRO    -105  -102  -103  -104  -101     9  -107  -110

      SCONPO      62    63    64    65    66     9    67    68

      HFDOPO       0     0     0     0     0     0     0     0

 ( 9) SWORKO =     2   891     7    10   gelesen             47    61

      OPADRO    -103  -105  -104  -110  -110  -112  -109  -106  -114  -113  -115  -118    10  -102  -108

      SCONPO      69    70    71    72    73    74    75    76    77    78    79    80    10    81    82

      HFDOPO       0     0     0     0     0     0     0     0     0     0     0     0     0     0     0

 (10) SWORKO =    20    10    13    11   EOS                 62    64

      OPADRO    -114  -120    11

      SCONPO      83    84    11

      HFDOPO       0     0     0

*EOS*

 auf Tisch and liegend is concatenated in tran2:

***** OUTPUT TARGET ARRAYS IN tran2  *****

 ( 1) SWORKO =    20   900     1     1   BOS                  1     4

      OPADRO      -1  -120  -109  -114

      SCONPO       1    32    33    34

      HFDOPO       0     0     0     0

 ( 2) SWORKO =     1   795     1     2   ich                  5     8

      OPADRO    -102     2  -107  -110

      SCONPO      35     2    36    85

      HFDOPO       0     0     0     0

 ( 3) SWORKO =     2   710    52     3   habe                 9    23

      OPADRO    -103  -105  -104  -110  -110  -112  -109  -106  -114  -113  -115  -118     3  -102  -108

      SCONPO      37    38    39    40    41    42    43    44    45    46    47    48     3    49    50

      HFDOPO       0     0     0     0     0     0     0     0     0     0     0     0     0     0     0

 ( 4) SWORKO =     1    76     5     9   Buch                24    46

      OPADRO    -102  -105  -102  -103  -104  -101     9  -107  -110  -110  -102  -103  -115     8  -140  -105  -102  -103  -104  -101     7  -107  -110

      SCONPO      86    62    63    64    65    66     9    67    68    87    59    60    61     8     1    53     5    52    55    56     7    57    58

      HFDOPO       0     0     0    71     0     0     0     0     0     0     0     0     0     0     0     0  -176     6     0     0     0     0     0

      HFPOAD: 71   OPADRHF  -102  -131

                   SCONHF    51     4

 ( 5) SWORKO =     2   891    69    10   gelesen             47    61

      OPADRO    -103  -105  -104  -110  -110  -112  -109  -106  -114  -113  -115  -118    10  -102  -108

      SCONPO      69    70    71    72    73    74    75    76    77    78    79    80    10    81    82

      HFDOPO       0     0     0     0     0     0     0     0     0     0     0     0     0     0     0

 ( 6) SWORKO =    20    10    13    11   EOS                 62    64

      OPADRO    -114  -120    11

      SCONPO      83    84    11

      HFDOPO       0     0     0

*EOS*

***** A MATCH STARTING AT   4 LEVEL   8       ON ELEMENT  4jj              tran1

Tran rule #5663, ID: 5662

REL/DET PREP .STR. N ADJ .STR. N = -A*0/TAAR

 8  (18 909 -1)  (13 -1 -1)  (58 -1 -1)

  (1 -1 -1)  (51 -2 -1)  (4 -1 63)  (54 -1 -1)  (1 -1 -1)

  { 8000    3    0    0    6    0    0    4    0    7    0    0    0    0    0    0    0    0    0    0    0 }

   -20   0

-46 -86  11   0   0     liegend becomes WC 11 table load into postnominal slot

-41 100

das after verb cannot be rel pro

 ***** A MATCH STARTING AT   4 LEVEL   1       ON ELEMENT  4jj              tran1

Tran rule #5661, ID: 5660

(V) REL=DET/PRON S1183 GSP1

 1  (18 909 -1)

   -63   4 299   1

-34  14 101 -81 -81    create newswork WC 14 Type 101 for das

source only semtab rule checks whether det, adj, and noun morphology is compatible and disambiguates if possible. 

question ***** A MATCH STARTING AT   4 LEVEL   5         ON ELEMENT  4jj           tran2

Tran rule #3009, ID: 3008

*73 DET/PRON N/PRP .5S. PART N = -A*0 /PRON EP1280 GSP2

 5  (14 101 65)  (-8 -1 -1)  (55 -1 -1)        -8 matches auf 55 matches dem Tisch

  (4 -1 -1)  (1 -1 -1)

   -42  10 937   1   5

   -46 -81   0  50   0    change Type of el1 to 50

   -22   3 -81  73  -1   0  -4 -92  -5 -91  call semtab with das liegende Buch

                                            semtab call to do morphology check

   -20   0

   -46 -81    14 814   0  change das to Type 814

   -41 100

SEMTAB RULE: LEVEL =   4 COMPANY CODE = LOG

DAS ADJ-E N(PROCESS) NOM/ACC SING

 14   50 50 index

            14    0  4      4    0  2      1  103 84    

            10 -46 -83   0   0   5                 10 is a diagnostics error??

               -48   8 -83   5   change formsave of Buch to 5

the morphology check could also be done by tran rules.

if determiner is adjacent to adjective as in : das liegende Buch morphology check is not done by semtab but by RES.

the following WC09 rule sets target scons which should be done in tables.

if semtab rule matches and changes target of a noun that is singular or plural only in the target, this WC09 rule sets the target overflow back to sg/pl only

example: Informationen ( piece of information

problem: 

semtab rules do not allow conditionals, 

for the future: if semtab rule matches call table, not a perfect solution either because tables are target-language dependent, one table per target language.

There should be target-independent tables??

other possibility: if target is changed, semtab automatically updates scons that store target info such as sg/pl only.

***** A MATCH STARTING AT   4 LEVEL   1         ON ELEMENT  4jj           tran2

Tran rule #1535, ID: 1534

05 9***73**892 DET N/PRP/, .5S. PART N=-A*0/NSTD NP;3CL C685/EP1280 SP2

 1  (9 73 1)

   -20   0

   -66 123  56 -85   3   4 -85   3   5  60     implicit OR

   -66 299 399 -85   3   7  60                  scon 3 is target overflow sg/pl only

   -57   1 -16   0   1     0   0 -85

   -57   2 -16   0   2   0   0 -85

   -57   3 -16 -85 -85 -85   0 -81

   -66 499 699 -84  13    14 -84  13  15 -84  13  16  60      scon 13 is superset

   -57   4 -46 -84   2   0   0

   -66 567 699 -84  13  14 -84  13  16    60

   -57   5 -54   1 -84  41   2

   -22   4 -84   1  -4  80  -2   0  -3   0  -5  28

   -57   6

   -22   4   -84   1  -4   0  -5  28  -2   0  -3   0   liegend Buch auf Tisch

    semtab call

   -57   7 -31  56

           -46 -84   4   0   0

           -46 -81   0 915   0         915 det in nest

           -54   1 -85  55   0

           -41 100

***** A MATCH STARTING AT   4 LEVEL   5         ON ELEMENT  4jj           tran2

Tran rule #3083, ID: 3082

DET(nest) prep .str. part n = (det) -a*0

 5  (14 915 -1)  (-7 -1 23)  (52 -1 -1)

  (4 -1 63)  (1 -1 -1)

   -20   0

   -63   5 301   1

   -46 -82  11   0   0    change prep to WC11 prep in nest

   -41 101

***** A MATCH STARTING AT   5 LEVEL   5         ON ELEMENT  5jj           tran2

question Tran rule #2609, ID: 2608

PRP(NSTD) EL.8S.PART N=((PRP))-A*1/'NOT TO PRT';SC(17):17=NEG B4 PRP S1179 2

 5  (11 -1 -1)  (-5 -1 -1)  (58 -1 -1)

  (4 -1 -1)  (1 -1 -1)

   -20   0

   -22   2 -81   1  -1   0  -2   0      auf Tisch

   -46 -82   7 909  43             Tisch changed to WC7 noun in nest 909 ?? 43 object of preposition

   -63   2 550   1

   -41 101

SEMTAB RULE: LEVEL =   3 COMPANY CODE = LOG

AUF N(SURFACE) = ON N                   in German tran 2 WC11 matches on WC13

 13  250 12     13  250 33      1 1000 93

tagset=  1000  722   21

          9 -36 176 -81 -54   1 -82  38   9

***** A MATCH STARTING AT   6 LEVEL   2         ON ELEMENT  7jj           tran2

question Tran rule #1448, ID: 1447

N(NSTD,FR SMTB,CONV) PRT=((N)) -1 / IN S88 C182 SP2

 2  (7 909 -1)  (4 -1 -1)

   -20   0

   -46 -82   0   0  79     liegend FF79 nested

   -63   1 296   1

   -41   1

prenominal adjective with prep Phrase within prenominal adjective with Prep Phrase

Ich habe das auf [dem mit Unterlagen bedeckten Tisch] liegende Buch gelesen.

The elements in square brackets are dislocated. liegend and Buch is sent to semtab and bedeckt and Tisch is sent to semtab. 

Clause within clause

subordinate clauses are dislocated to the end of the main clause in TRAN2. There is an swork in the embedding clause that marks the position of the embedded clause. The system allows for five? embeddings.

Relative clauses

The elements of the relative clause are changed to WC06 in order to loop through the relative clause and find the end of it. Once it is found the whole relative clause is dislocated to the right.

Der Mann, der gestern gekommen ist, ist mein Bruder.

gekommen                    ist

02 xxx 07                     12 176 15

FF07 unamb past part  FF15 unambig 3.pers sg pres 

sworks:

02 –01 69                                    12 060 52

FF69 superform poss past part    FF52 superform poss present

FF07 changed to FF54

FF54present perfect

FF84 passive

SCON 45    2   present perfect with sein

SCON 39 101  present perfect

SCON 39 200 passive

SCON 40    2  subordinate clause (not used any more)

SCON 41    1  active

SCON 41    2  passive 

<superforms are defined in Data\german\german.verbform>

in a –46 switch 000 means do not make any changes

02 PP IST = -2/CHECK SCON 45       08/23/87 STS

02-0169 1206052

-20000                                       suppress newswork formation

-66123299-81045002 060        if scon 045 of first element is 2

-57001                                     then            

-46-81002000054                    change swork of first element to 02 000 54 

-54003-81039101040002041001 set scon 39 to 101, scon 40 to 2, scon 41 to 1

-57002                                     else

-46-81002000084                    change swork of first element to 02 000 84

-54003-81039200040002041002 set scon 39 to 200, scon 40 to 2, scon 41 to 2

-55005-82350                           copy the subset value of 2. element to cell 005

-54001005056-81                 copy the value in cell 005 to scon56 of 1. element                 

-57003                                       end of if then else

-14000001003                          flag 3.pers singular                          

-48004-82012                           if the element following the second element is wc20 or 

                                                 wc19, type 001, set this element’s FF to 12

-46-82000998099                    change swork of 2.element to 00 998 99 

-41002                                      backspace two

***** A MATCH STARTING AT   7 LEVEL   2       ON ELEMENT  7jj              tran1

Tran rule #1108, ID: 1107

PP IST = -2/CHECK SCON 45 08/23/87 STS

 2  (2 -1 69)  (12 60 52)

   -20   0

   -66 123 299 -81  45   2  60

   -57   1 -46 -81   2   0  54 -54   3 -81  39 101  40   2  41     1

   -57   2 -46 -81   2   0  84 -54   3 -81  39 200  40   2  41   2 -55   5 -82 350 -54   1   5    56 -81

   -57   3 -14   0   1   3 -48   4 -82  12 -46 -82   0 998  99 -41   2 999     0   0   0   0 289   0 289   0 276   0 1106   0 116 116 20560 21280 20041 8260 11581 12082 18499 17221 8267 17235 20047 13344

 SCON( 45,-81) =    2

 -66 SWITCH TEST: CONDITION TRUE AT   6

 BRANCH TO -57  1   EXECUTE UNTIL -57  2  JUMP -57  3

 END SW48     4  -82   12

SWORKS AT START OF TRAN2

  20  900   1  1          1   91  81  3         20  888   2  4         18  101   1  5          1  989  43  6

    BOS                    Mann                   ,                      der                    gestern

   2  131  54  7         20  888  12  9          2  176  15 10          1   70  81 12         20   10   1 13

    angekommen             ,                      ist                    Bruder                 EOS

05 N(MASC -SING) COMMA DER .STR. V = -A*0/AGREEMENT

01-01-1 20888-1 1800101 54-01-1 02-02-1

6081004580067777608100228001 scon 45 of el1 is 6 and scon 22 of el1 is 1

-20000                         suppress newswork formation

-46-83008-81001        change swork of 3. el to 08 type of 1. el 01

-16-81-81-81000-83    set gender number, person (and case) of 3. el to that of 1. el

-48045-81-83               copy hash code of 1. el to 2. el

-31056                         suppress checker message, no loop 

-41100                         backspace all the way

for nouns:

SCON 45  6 masc

                  7 fem

                  8 neut

SCON 22  1 sg

                  2 pl

                  3 either

-46 switch changes sworks for current tran no newswork

20888-1  comma

20918-1  comma between antecedent and relative pronoun

05 **655  N , RL/DT/PRO .4S. V=N -A*1/POSS REL;CK FOR WOBEI/,  S1179 SP2

01-01-1 20888-1 08-01-1 54-01-1 02-01-1

-42010655003005             call wc10 rule 655 and send el 3-5

-20000                               suppress newswork formation

-36033-81                          save codes of 1. el for semtab

-46-82000918000              change swork of 2. el to  type 918

-46-83018000000              change swork of 3. el to WC 18 

-31056                               suppress checker message, no loop

-41100                               backspace all the way

01-0141  

FF41 is a superform: raw code from the dictionary, not modified by RES

Zucker dictionary 08 

der Zucker RES: 81

otherwise RES defaults to a WC 18

der den Zucker isst  

tagset: 6084 0040 8001 checks whether el4 has scon 40 set to 001 

(main clause word order: hat gegessen)

05 05 ***655 N , REL N(RAW) .STR. V(MCWO) = -A*)/REL = DET

1065503 08-01-1 01-0141 54-01-1 02-02-1

6084 0040 8001                     scon 40 of el4 is 1        

-20000                                 suppress newswork formation

-29-81014000000000             retrieve swork WC14 and transfer for el1.

-36056000                              no successive match on this rule (prevents loop) 

-41100                                    backspace all the way 

01 175 18 swork of relclause marker

20 001 18 BOS of rel clause (dislocated subordinate clauses have their own BOS, they are treated like independent clauses.) 

20 918  48    comma at beginning of rel clause

20 917 48 comma at beginning of relclause after end of relclause is found (after WC06 loop)

Type 175 marker for subordinate clause dislocated by tran

FF 18 rel clause 

-67 001 identify clause beginning and antecedent, ...

no loading operations permitted between –67 001 and –67 002

-67 002 identify last element in clause, ...  move clause to the end of swork array

WC06 used to loop through the relclause to find the end.

05 (N) (POSS)REL .4S. V = NULL -A*0/PUNC = 852          STS SP2 8/87

01-01-1 20918-1 18-01-1 54-01-1 02-0127

-20000                       suppress newswork formation

-36017576                 If DEPCLflag = 1 branch to WC09 rule 576 who sets -67001-82-81 001175018140020001018   01 175 18 swork of clause marker

-46-83001000000     change swork of 3.el to WC 01 

-31067            allow backspace to advance over stretch  (needed because of –67 switch)

-41101            backspace all but one  

DEPCLflag set by switch –31013 if auxiliary in second position which means that sentence-final verb can be part of main clause:

Er kann ... noun, noun , die Maenner, die Frauen hassen.

(Steve says this part of the grammar should be redone because it makes false guesses.)

scon 79 WC of element in subordinate clause

scon 80  Type of element in subordinate clause

in 09rule: if chances are that we don’t have a relpron, store type in scon 80 and FF in scon 81

scon 80   type of element that might not be a relpron in wc09576

scon 81   FF of element that might not be a relpron in wc09576

scon 82   FORMSAVE value of element that might not be a relpron in wc09576

type 919 rel pron

WC09#576

0957601

-20000                          suppress newswork formation

-46-83018001000         change el3 to WC18 Type 1

-54001-83650080         copy the type of el3 to scon 80

-54001-83651081         copy the FF of el3 to scon 81

-54001-83350002         copy the value of scon 2 to the type field of el3

-55005-83352               copy the FORMSAVE value of el3 to cell 005            

-54001005082-83         copy cell 005 to scon 82 of el3         

-54001-83351082         copy scon 82 to the FF of el3

-46-82000919000         change swork of el2 to  type 919
-31056                           suppress checker loop message, no loop

-41100                           backspace all the way

Beginning of relclause loop: for each element of the rel clause temporarily change WC to 06 and store swork info in scons 79, 80, 81 and retrieve swork of previous element from scons until end of rel clause (verb) is found.

02 PUNC(REL) EL = -1

20918-1 -1-01-1

-20000

-46-81000917000          change swork of el1 to type 917

-54001-82649079          copy WC of el2 to scon79 of el2 

-54001-82650080          copy type of el2 to scon80 of el2

-46-82006851000          change the swork of el2 to WC06 type 851 

-31067                           disregard backspace calculation

-36051-81                      -46 switch used on element that is not backspaced on

-41001                           backspace 1 element 

looping: 

02 EL(REL) EL = EL-1

06851-1  -1-01-1

-20000

-54001-82649079             copy WC of el2 to scon 79 of el2

-54001-82650080             copy Type of el2 to scon 80 of el2

-46-82006851000             change swork of el2 to WC06 Type 851

-54001-81350080             copy the value of scon 80 of el1 to Type of el1

-54001-81349079             copy the value of scon 79 of el1 to WC of el1

-31-81                               consider el1 loaded

-66199299-81001002060 if scon1 of el1 is 2    verb  

-57001                              then

-55050001000                  set cell 50 to 1     might be verb prep noun, 

-57002                              end if

-41001                              backspace 1

08 EL(REL) EL = EL-1

06851-1 20007-1 20888-1 19004-1 54-01-1 02-0127 20888-1 02-0227

6081 0001 8002                                         

-20000-54001-86649079-54001-86650080

-46-86006851000-54001-81350080

-54001-81349079-31067-41105

end of rel clause loop: verb found

20 888 48

FF48 End of rel clause comma

03 V(END) REL

06851-1 20888-1 -1-02-1

6081 0001 8002              scon1 of el1 is 2 (el1 is WC02)

-20000

-46-82000000048           change swork of el2 to FF48

-54001-81350002           copy the value of scon 2 of el1 to Type of el1

-54001-81349001           copy the value of scon 1 of el1 to WC of el1

-67002-81020010018     relocate relclause 

-31067                            disregard backspace calculation

other V(END) REL rules with type 851:

tagset checks for second element whether scon 13 is 10

scon 13 is superset, 10 is superset of EOS

02 V(END) REL

06851-1 20-02-1

6081000180027777608200138010

-20000888888

-54001-81350002-54001-81349001-67002-81020010018-31067999

03 V(END) REL          

06851-1 20-01-1 -1-02-1  

608100018002

-20000888888

-54001-81350002-54001-81349001-67002-81020010018-31067999 

the following rule probably never fires because if the verb is followed by an EOS (10 is superset of EOS) then there is no swork after the EOS that the dummy swork can match on.

03 V(END) REL

06851-1 20010-1 -1-02-1

608100018002

-20000-46-82000000048888888

-54001-81350002-54001-81349001-67002-81020010018-31067999

03 V(END) REL

06851-120885-1-1-02-1

608100018002

-20000-54001-81350002-54001-81349001-67002-82020010018-31056-41003999

03 V(END) REL

06851-120888-1-1-02-1

608100018002

-20000-46-82000000048888888

-54001-81350002-54001-81349001-67002-81020010018-31067999

03 N REL COMMA = -3/COMMA = FORM 48

01-01-1 0117518 20888-1

-20000

-46-83000002048    change swork of el3 to type 002 FF48 

-36056000                      no successive match on this rule, prevents loop

-41003                            backspace 3

scon 18: 18 means noun followed by a relative clause

-63 xxx xxx yyy       calls 30 table

xxx xxx rule number

yyy: 001              rule matches only if table exists (advisable option)

yyy: 002 or 003   rule matches anyway

02 N REL = N(REL)

01-01-1 0117518

-63 001791 001              call 30 table #001791 fire only if table exists

-34-81-81-81-81              create new swork for el1

-54 001 –81 018 018      set scon18 of el1 to 18    

-55 050 000 000              set cell 50 to 0     

-64 xxx xxx yyy zzz ...

xxx xxx rule number

yyy number of parameters

zzz parameter

* 32 001791 10/10/90    95/09/05                               GE STS EDT

-64 000300 002 –81 -01          40 table call with two parameters

-02 000 110 000                      load

* 40 000300  07/13/87   96/11/19   cmg     STSGF EXM EDT

-66 xxx yyy ...

-56 xxx yyy ...

xxx true path

yyy false path

128 enter at 1 exit at 2 reenter at 8

399 enter at 3 exist at 9

056 go to next switch

for path numbers higher than 8:

-66 093 xxx yyy zzz

xxx enter at

yyy exit at

zzz reenter at

-66 093 010 012 013     

enter at 10, exit at 12, reenter at 013

end of rule is not 099 because 9 is reserved for 999 

end of rule is encoded in –57 switch at the end of the rule. 

-57 kkk 

kkk is a path number, 009 is not a possible value for kkk because 9 is reserved for the 999 is the end-of-rule symbol.

40 and 50 tables contain parameters: A01-A09, they are set in the rule-call

** ck for scon46=4 (=load semtab verb as v'ing)

-66 128 056 A01 019 140 060      test scon 19 of A01 is 140  null the element

-66 238 056 A01 046 004 060      test scon  46 of A01 is 4

-56 001 399 568 050 000              test cell 50 is 0

-57001

-36009A01-25000A02000

-57002

083000 unloading a slot

-25004 A02000110000081000082000087000088000089000098000080000

-13A01

-57003

-55050A01456       copy scons 4,5,6 from A01 to cell 50

-66 499 599 A01 020 092 060    test scon 20 of A01 is 92

-57004

-36012A01

-13A01       advance set case flag to genitive

-57005

083000-25000A02000110000081000082000087000088000089000098000080000

-57006

-66 799 899 A01 001 –01 060   test whether scons of A01 are locked –means locked

-57007

-36053A01

-16A01A01A01000A01

-13A01

-57008

-55016A01456

-55012A01013

-55050000000

-66 093 010 011 011 093 011 011 011 A01 013 004 A01 013 007 060   

                                                                                    test scon 13 is 4 and scon 13 is 7

-57010

-54001A01004003

-57011

SWORKS at the end of TRAN2

               ***** THE SWORK TABLE IN tran3  *****

  20  900   1  1          1   91  81  3         20  888  48  9          2  176  15 10          1   70  81 12

    BOS                    Mann                   ,                      ist                    Bruder

  20   10   1 13         20    1  18 15          1   91   1  5          1  989  43  6          2  131  54  7

    EOS                    * CLS-BOS *            der                    gestern                angekommen

  20   10  18 16

Default translations

Pronouns

The possessive pronoun sein is defaulted to his instead of its in table?? by putting the constant of his into the OPADR. 

PP-attachment

if neither a noun nor the verb claims a PP as modifier the default is sentential modification, there is no rule that makes this decision, maybe a flag should be set...

Coordination

...

Tense

The default translation of German present perfect is English past tense:

ist gekommen ( came

table or tran rule ...??

Lexicon

If a word has a unique word class but is morphologically ambiguous it has one swork and the form field encodes the morphological ambiguity.

If a word is an element of more than one word class it has more than one lexical entry/swork.

(Only words that are an element of more than one word class have several lexical entries/sworks.)

Forms with suffixes do not have separate lexical entries.

Forms with prefixes or stem internal changes have separate lexical entries.

prefix: fangen, gefangen


stem-internal change: Mutter, Mütter 

(separable prefix verbs are listed with and without the prefix: (done automatically) abgeh
geh
abgegangen
abzugehen)

Inflected forms that are of a different word class than the stem have a separate lexical entry:

stellen (Verb), nominalized infinitive: (das) Stellen (Noun).

Inflected forms that are identical to a lexical entry have separate lexical entries: (done automatically)

‘Stelle’ (Noun sg ) and ‘Stellen’ (Noun pl) have separate lexical entries because (die) ‘Stellen’ is identical to the nominalized infinitive (das) ‘Stellen’.

Because of the longerst match policy shorter entries that match are ignored. Therefore, if the inflected form of a lexical entry is identical to a longer lexical entry, the inflected form is added to the dictionary automatically.

German nominalized adjectives: weak form is canonical form.

preposition adverb alternate for komm mit. intransitive prepositions.

inseparable prefixes are marked in the lexicon so that they can be distinguished from separable prefixes.

black holes: English verb particle constructions have a black hole that marks the insertion point for ‘it’:


turn it off

advanced query: alternate is null suppresses display of alternate.

the lexicon maximally accepts three identical lexical forms.

there are only a few problems for this policy: well (Noun, adverb, verb, adj??)

There is only one lexicon lookup. All the information that pertains to a word is stored. 

The lexicon is stored on a separate machine in an oracle database. The cache stores the whole lexicon on the user’s machine in the working memory. Therefore the cache is much faster.

In German ae is not converted to ä because some words have ae.

alternate word class

for some words the lexicon lists an alternate with a different word class (alternate word class) which also has an alternate transfer. 

all verbs have a noun as alternate

verbal nouns have verbs as alternates

adjectives have adverbs as alternates and vice versa

...

Morphology component (PATMATE)

German Source and Target have the same lexical entries but slightly different morphology components because the source analysis is permissive, i.e. accepts variation, e.g. Tischs, Tisches whereas the generation of the target is prescriptive, i.e. picks one form, e.g. Tisches. The difference is encoded in the definition of the PAT-numbers. e.g. PAT 56 is -es or -s in the source analysis but -es in the generation of the target.

PATMATE indicates under which conditions a word form has a separate lexical entry.


Vater 

C
Canonical


Vaeter

E
Expanded because inflection is not a suffix


Vaetern

O
Overlap Only if identical to lexical entry

canonical form, Expanded form and overlap form automatically generated. Expanded form is added to the dictionary. Expanded form is not necessarily a word.  Beamter Beamt. 

stem1 stem2 stem3... stem numbering only meaningful within one Pat, otherwise arbitrary.

Derived form table

The derived form table stores the original ambiguity code for each word form. This value is treated like a single value in the system even though linguistically it represents a group of values. The values of the original ambiguity codes were more perspicuous if the derived form table contained a definition of the original ambiguity codes in terms of linguistic primitives such as values for case, number, tense, and so on. This definition is irrelevant for the Logos system but it makes the system more perspicuous.

example:

FF 09 of a WC01 is ((case == (Nom or Gen or Dat or Acc)) and (num == sg))

German half noun cache

Compound parts are defined in the German half noun cache.

to create a cache: go to DOS prompt, copy cache.bat file into command line, it takes ten minutes.

to look at cache: C:\esense\bin_data\German\halfnoun.dictionary.txt

description of compound component can be found in:

SourceSafeExplorer: Jordan\vss50db\logosdev\dev\docs\logosserver\GermanCompound analysis\compounds_first_version.doc 

High frequency constants

High frequency constants are not in the lexicon but they provide information about target words. High frequency constants uniquely identify target words. Constants are inserted into the OPADR if a target word has no corresponding source word. This happens if there is a structural change, e.g. German transitive verb + noun translates into transitive verb + prep + noun in Italian and Spanish. The tran rule that accounts for the preposition inserts a constant into the OPADR. Constants are also used in default rules. E.g. German possessive pronoun sein has the default translation his even though it could also be its. Rather than setting gender to masculin, the tran rule inserts the constant for his. Other examples are determiners and conjunctions. High frequency constants range from 121 to 998. 

System Components

ESenseAgent

file types

if txt files are converted into doc files return characters are inserted that are interpreted as EOS by the system.

Translation and termsearch

To run the system the following have to be activated:

Gateway, Jobrunner (or SusanneJobrunner), EsenseAgent.

In ESenseAgent click the submit button which is the leftmost icon. Then click  >> button for options: extended dictionary search and Logos Company code. Without the Logos company code the German halfnouns do not work.

advanced button to select long diagnostics and to run minis that are generated by Logos Rule Generator. (short diag is without rules, long diag is with rules.)

After the job is completed right click to retrieve it and to view input, output and diag files. Clear the jobs. In ESenseAgent one can run translations or termsearch.

The output of the termsearch can be viewed with TermBuilder. Import the termsearch file, append it. The filter/funnel in the main TermBuilder window is a dictionary lookup icon. 

looking up Semtab rules

look at Semtab rules:

In termbuilder: 

tools Dev semantic rule editor

or search lexical entry in termbuilder with filter, then right-click lexical entry in termbuilder and click semantic rules or click view/semantic rules.

the next semtab entry can be viewed with view/semantic filter.

Diagnostics

Diagnostics files with the extension .diag can be viewed with the Rule Editor: import *.diag file to run diagnostics. 

protection

to comment out lines in input files for esense agent:

+- by itself

lines...

+- by itself

or

^  ‘line’ ^

how to download the latest build

networkneighborhood/delldemo/internal click on setup.exe

choose iris for upper left and right box: LocalHost and Oracle database

leave LOCALHOST for lower left corner (HOST).

unclick dictionary if not ignore message that dictionary cannot be updated.

MINIS

Minis are written in kedit because there are helpful macros. They have the extension .sprules. The number in the name of the mini-file specifies tran: mini1 is for tran1, mini2 is for tran2.... The Logos RuleGenerator generates .lgr files for Minis. Select the .sprule version of the mini, then select mingen (for generation) language pair and Level. Level 11 is tran1, level 12 is tran2,.. then select run script. (one can clear the files in the generated directory first in order to delete old files.)

In esense agent select advanced and open the mini file in tranmini. Make sure the number in the minifile-name is the same as of the tran level. Select the mini file in the generated folder that has the extension lgr.

hint: the file winprof.kex specifies paths for kedit macros and coloring of kedit text.

Use kedit, no blank lines, use comment lines to make the file more perspicuous. 

macros

getrule
language_pair SP(e.g. 31 for tran1, 32 for tran2)  (# number of main 30 table, not rule number) 

example: getrule ge 31 4240

to comment out a rule add six times 9 in front of the VTR line: 999999

hint: a –02 in the type field of any swork, e.g. 01-0201, calls a tagset check. Tagset

checks are in the line following the SP line and they are not part of the VTR. (They are multiples of 4 digits.) (Not all VTR lines start with a minus sign.)

to add rules one needs free table numbers 555 is a free table number.

The VTR line should include: -63000555001 

and then the 555 table is defined in the kedit command line with the following macro:

gcom ge 31 SMP (Susanne Marie-Luise Preuss)

conventions: 
888888 at end of line means VTR line is continued in next line,



999 means end of VTR line.

high frequency dictionary?? defines constants for translation e.g. der inflected to he

or der uninfelcted to es.

To run Minis, submit a job in ESenseAgent with the mini selected in the advanced box.

Training environment: dummy system

bin/bin_data contains the rule set that the system uses.

bin_dummy/bin_data is the dummy system

bin_full/bin_data is the full system

The dummy system is also in spreuss\dummy_system in zipped version. The zipped version does not contain all files. They have to be pasted over a complete set of files.

The text versions of the data files, i.e. the uncompiled rules are in C:\Logos_dev\dev\Training_environment\Data\.

Documents on the dummy system are under spreuss\dummy_system.

Linguistic Programming Language (LPL):

The latest version is in Source Safe under logos_dev\devLogos_LPL. (The version under logos_dev\dev\LinguisticProgrammingLanguage is Patrick’s outdated version.) The installation of the LPL system is documented inSourceSafe under logos_dev\dev\Logos_LPL\installation process.doc. 

To rebuild the latest version once LPL is installed, in SourceSafe right click logos_dev\dev\Logos_LPL.  click get latest version, click recusive and build tree o.k. exit SourceSafe, start the LPL system in TextPad, click build in the TOOLS option.

The input file names are *.lpl, the output files are *.laf. The file Command Results is the error report. There should not be an error at the syntax parsing stage or afterwards in the file. The end line ‘tool completed successfully’ does not mean that there was no error. To run LPL, save the file, (closing it is not necessary) and then go to tools/rule. The LPL-rule files are in C:\logos_dev\dev\Logos_LPL\rules. (They are also in SourceSafe).

The documentation is in SourceSafe under logos_dev\dev\docs\ LinguisticProgrammingLanguage. The file in developer documentation\development notes.doc contains descriptions of the mapping between LPL and numeric code. The file in end-user documentation\LGS-TR-2000-04 Rule Development using the LPL.doc is also interesting for Linguists. 

LDE
to run termsearch or translate:

go to Queue, multiple file submission. select language, job type and file. File has to be in export folder on C-drive.

submit.

click rightmost corner of heading to refresh.

click left-most icon to open output file.

Entering and changing lexical entries:

modify termsearch file, go to terminology/termbuilder, file/import file.

(file has to be in networkneighborhood/mercury/C/export/)

format: termsearch, append

make changes in termsearch file, make sure the Source and the Source Headnoun are the same, change company code to your own unless you want to make a final change of the LOG lexicon, change SMC from 1 to a three-digit number, (use edit/select all/replace all to change longer termsearch files.)

to make new lexicon entries, select them, click edit/add to dictionary

(close new window)

to look at new lexicon entries, click advanced query, select attributes and click run.

to see details, click modify.

Look-up: 

numbers, dates, formatting, 

diagnostics

comment: each word has maximally three sworks, The number of the colum of the positive integer is the number of the chosen swork (number in first column positive = first swork is chosen.)

The swork displays the set and the subset information.

die Frau kam.

*tran1   START*

    1  19 bos die Frau kam .                                                                                                                                                                                                                                                                                          

TARG_CODES: ID= 132825 lang=2 MorC=1 CC=LOG ofl2a=0 ofl2b=1 ofl3a=0 ofl3b=1 pat=  0 Gender=0 WC=14

TARG_CODES: ID= 149773 lang=2 MorC=1 CC=LOG ofl2a=0 ofl2b=1 ofl3a=0 ofl3b=1 pat= 26 Gender=0 WC= 1

TARG_CODES: ID= 456795 lang=2 MorC=1 CC=LOG ofl2a=0 ofl2b=1 ofl3a=0 ofl3b=1 pat= 98 Gender=0 WC= 2

*-SWORK RECORDS*                                                        PAT         STEM    LVL                   OFL3I OFL4I TYPSAV

  1   2 -1 -1  20   1  1   -1     0   0  0    0     0   0  0    0     0  0  0  0  0  0    1 BOS               0     1    0

  2  -1  1 -1  18  50  2    2    14 101  2    2     0   0  0    0     0  0  0  0  0  0    1 die               1     5   50

  3   1 -1 -1   1  91  5    3     1  91  9    3     0   0  0    0    64 64  0  1  1  0    1 Frau              1     5   91

  4   1 -1 -1   2 152  6    4     0   0  0    0     0   0  0    0   175  0  0  2  0  0    1 kam               1    10   85

  5   1 -1 -1  20  10  1    5     0   0  0    0     0   0  0    0     0  0  0  0  0  0    0 EOS               0    10    0

SCON records display the values of the first 60 scons if the higher scons have not been assigned a value. The scon records display scon arrays for up to 47 elements. 

Other tools

SQL

Oracle 8.0:

new connection:

start programs oracle for windows oracle net aid easy config

warning yes,

add new service

HAMM

TCPIP

host name Hamm

database esen

test service

userid logos8

password logos8

done next finish

to connect: oracle for windows/SQL

oracle 8.1

network administration

new connection

net configuration

local service

add 

oracle 8.0 service

database esen

TCP

HAMM

port number default

test   default: scott

logos8

logos8

service name HAMM

next finish

to connect: application development 

logos8

logos8

HAMM

SQL>

Diane’s sql-files are in networkneighborhood/pandemonium/portunder

Frank Gontier’s sql-files are on fgontier/C/SQLPersonal

use notepad to read sql files

-- starts comment line

\ repeats previous script

output format:

format <selected attribute>  a70 wrapped_word (optional)

set linesize 999

set pagesize 9999

to send to a file:

spool <outputfile>        /*extension lst

@<inputfile>

spool off

select distinct company_code || ‘;’ || word_id || ‘;’

from word_phrase ....

single argument value: ‘LOG’

multiple argument values: (‘LOG’, ‘PRE’)

interrupt: file/cancel

input files are in working directory, change working directory by save as x.sql dummy file.

To create an SQL icon: in explore go to Wininit/Profiles/all_users/StartMenu/Oracle8.1/Applications development/SQLPlus copy and paste to desktop right-click on icon go to properties and target ... blank logos8\logos8@HAMM rename shortcut HAMM 

drag icon into start to have it on the start menu

to set root directory: right-click SQL icon and in properties shortcut set path.

SQL window freezes and comes back with results.

Mapping a pathname to a letter:

explorer/tools/map network drive: assign path to letter, then use letter in filepath in programs.

to change the default editor of files with a certain extension: shift right click on file, go to open with.. change editor and click apply to all files of this type.

Excel spreadsheet

take txt or xls file (not doc file) and open it with excel.

put formula in cell of empty column by using insert function (click cells to insert them into the formula) then enter, then mark the whole column, then control-d to copy it into every cell, alternatively copy edit fill down,

in order to save values of function into cell do edit copy and then edit paste special – values -enter.

select all, then sort particular column.

insert function gives syntax of all functions

concatenate

general points: click columns to insert them, strings are in “”. 

formula starts with =  e.g.: =if(J;J = L;L, “YES”,””)

Logical functions: AND(arg,arg), OR(arg,arg), IF(TRUE,THEN,ELSE),NOT(arg)

Text functions: 

LEN(A2) counts number of characters, including blanks,

concatenate(C2, “ung”)

FIND(“N”,”JONES”,1) starts at 1 characteer, returns 3 case sensitive

SEARCH(“n”,”JONES”,2) starts at second character, returns 2 not case sensitive

LEFT(“JONES”,3) returns JON , the three leftmost characters

RIGHT(“JONES”,4) returns ONES.

ISERROR

ISTEXT(A1)

Source safe

To change SourceSafe files: right click the file in SourceSafe and click check out. Modify the file in C\... (same path as in source safe) Save it and then right-click the file in SourceSafe and click check-in.

WordPad

add keywords in C:/Program Files/TextPad4/spelling/lpl.syn

text pad

To change color in TextPad go to configure preferences color...

keywords are defined in C:\ProgramFiles\TextPad4\System\lpl.syn

they can be copied from the updated logos_dev... LPL system

visual intercept (VI)

file:new incident, then add to data base (yellowish icon).

description to write text.

printer

stop printer: press online at printer or icon in lower right corner of screen, right click and right-click cancel.

texts

To test English source EG documents can be found in Neighborhood/Rosebud/doc-inputs/output-engsource/1Guidelines

the English Source file is in doc-inputs/English/word.

1
1

