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APPENDIX A

[Remember what boxes are in use. ]
Let old number of boxes =
drs.number of boxes().
Let used box jids be an integer vector of
size old number of boxes and let used boxes
be a box vector of the same size. '
i« 0. 7 ~ 0.
while i < old number of boxes
if drs.box{i).in use ()
used box idsl[i] «~ j.
used boxes{i] « drs.box(j).
-3+t 1. |
Let new number of boxes = j.
[Sort the box indices preliminarily.]
Sort used box ids[0 .. new number of boxes
-~ 1] in place to =zatisfy <, (cf “<, over box
IDs” above).
[Move the boxes and remember what box
elements are in use.]
Let forward boxes be an integer vector of
size old number of boxes.
Let old;ﬁumbe;_of;elements =
drs.number of elements{).
Let elements in use be a Boolean vector of
sirze old number of elements, all
initialized to false.
i« 0. kK « 0.
while i < new number of boxes
forwardﬁboxes{used_box_ids[i]} — 1.
drs.box (i) < used_boxes{usedﬂbox_ids[i]].
sort the element IDs of drs.box (i) in
place to satisfy <, (cf “<; over box
alement IDs” above).
let z = drs.box(i).number of_ elements().
7 o= 0.
while j < z
elements in use[drs.box(i).element id(
J)Y1 < true.
j«-j+1.k4——k+1*
I~ 1+ 1.
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Step 4.

Step 5.

Step 6.

Step 7.
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Let new number of elements be the current

value of k.
[Move box elements.]
Let forward elements be an integer element
vector of size old number of elements.
i< 0. k«o. B
while i1 < old number of elements
if elements in useli]
if kK < 1
drs.element (k) « drs.element(i).
forward elements[i] « k.
kK « kK + 1.
I« i + 1.
Arny storage occupiled by boxes
old number of boxes to new number of boxes
- 1 of drs, and by box elements
old number of elements to
new number of elements - 1 of drs can now
be released.
[Update boxes to have the correct box
elements again. ]
i« 0.
while i < new number of boxes
let z = drs.box(1i).number of elements().

j « 0.
while j < z
drs.boz (i) .element id(j) -~
forward elements{drs.box(1i}.element
id (7))
Foe o+ 1.
[Update elements to refer to the correct
boxes again.]
I - 0.
while i < new number of elements
1f drs.element (i) .kind(} =
elem constraint or elem logical
let z =
drs.element (i) .number of args(}.
J ~ 0.
while j < =z
if drs.element (i) .arg(j).kind{) =
arg iabel
drs.element {(i).arg{7j).label ()
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Step B.
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forward boxes[drs.element (1) .4ar
- g{(j}.label(})].
J o~ 7+ 1.
I« 1 + 1.
[Collect information about marker
occurrences. ]
Let marker occurrences map be a map from
markers to lists of marker occurrence
triples (see above for a description),
initially empty.
I« 0.
while 1 < new number of boxes
let z = drs.box(i).number of elements().
7~ 0.
while j < z
if drs.box (i) .element (j).kind{)
elem markar
let marker be
drs.box (i) .element (j) . .marker (.
if marker occurrences map doesn’t
have an associaticn for narker
add an association from marker to
an empty list.
Acdd the triple (i,0,0) to the end of
the list associated with marker in
marker occurrances map.
if drs.box(i).element (F).kind (]} =
elem constraint or elem logical
let w be
drs.box (1) .element (j) .number of args
0.
k « 0.
while kK < w
if
drs.box (i) .element (j).arg (k) .kind
() = arg marker
let marker be
drs.box{i).element (7}.
arg (k) .marker(}.
if marker occurrences map
doesn’t have an asscciation for
marker -
add an association from
marker to an empty list.

gbooooao

gugodauo
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Step 9.

Step 10.

Step 11.
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Add the triple (i,7,k) to the
end of the list associated with
marker in
marker occurrences _map.
ke k+ 1. B
ie i+ 1. :
(Note that the order in which we add marker
cccurrence triples to the lists in the map
ensures that each list is ordered
lexicographically on the triples.)
[Create an inverse map of marker
occurrences. |
Let marker occurrences inverse map be a
multimap from lists of marker occurrence
triples to markers, initially empty. All
lists used as keys in the association are
ordered in the same way (see the note at
the end of the previous step).
for each association marker -
1izt _of triples in marker occurrences map
(the crder of traversal is irrelevant)
add the assoclation list of triples -
marker to marker occurrences inverse map.
[Assign new marker values.)
Let forward markers be z map from integers
to integers, initially empty.
k « 0.
for each asscociation l1list of triples -
marker in marker occurrences inverse map
(if I, precedes IL; lexicographically, then
any association for IL; should be visited
before any association for I}
if forward markers doesn’t contain an
association fcor marker
add the association marker — k to
forward markers.
kK« k-+ 1.
drs.number of markers() « k.
(forward markers now contains an
association for every marker occurring in

drs.)
[Update elements with new markers.]

I« 0.
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Step 12.
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while I < new number of elements
if drs.element (i) .kind(} = elem marker
drs.element (i) .marker() =
forward markers drs.element (i) .marke
r{}l.
if drs.element(i}.kind{) =
elem constraiant or elem logical
let z =
drs.element (1) .numoer of args().
7 «~ 0.
while J < z
if drs.element(1).arg(j) . kind(} =
arg marker
drs.element (1) .arg{7F) .marker{} =
forward markers[drs.element (1).
arg(j).markexr()].
J o« F o+ 1.
I« 1+ 1.
fFinal sort. This mimics Steps 1 - 3 and
Step 7.]
We will reuse vectors used box ids,
used boxes, and forward boxes. (Tf memory
is scarce and rew number of boxes 1is
significantly larger than
old number of boxes, then we could instead
allocate new vectors of length
new_numbep_of_boxes.)
i - 0.
while 1 < new number of boxes
used box ids[i} < 1.
used boxes{i] — drs.box{i).
I~ i+ 1.
Sort used box ids|[0 .. new number of_ boxes
- 1] in place to satisfy <p (cf "< over box
IDs"™ above).
i« 0.
while 1 < new number of boxes
forward boxes[used box ids[i]] «~ 1.
drs.box (i) « used boxeslused box ids[il}].
sort the element IDs c¢f drs.box(i} in
place to satisfy <, (cf "<, over box
a2lement IDs” above}.
i 1+ 1.
i« 0.
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while i1 < pew number of elements

if drs.element (i) .kind{)
elem constraint or elem logical
let z =
drs.element (i} .number of args().
j « 0.

while j < z
if drs.etement (i) .arg(j).kind()

oooooao

O

arg label

(39)

drs.element (i).arg{j).label ()
forwarq_boxes[drs.element(i).ar
gl(j).label()].

j<—j+1.
i« 1+ 1.
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