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H
igh Level A

ssem
bler Toolkit Feature

•
O

ptional priced feature of H
igh Level A

ssem
bler for M

V
S

 &
 V

M
 &

 V
S

E

•
E

nhances productivity by providing six pow
erful tools:

1.
A

 flexible D
isassem

b
ler

−
C

re
a

te
s sym

b
o

lic A
sse

m
b

le
r L

a
n

g
u

a
g

e
 so

u
rce

 fro
m

 o
b

je
ct co

d
e

2.
A

 pow
erful S

ource C
ro

ss-R
eferen

ce F
acility

−
A

n
a

lyze
s co

d
e

, su
m

m
a

rize
s sym

b
o

l a
n

d
 m

a
cro

 u
se

, lo
ca

te
s sp

e
cific to

ke
n

s

3.
A

 w
orkstation-based P

ro
g

ram
 U

n
d

erstan
d

in
g

 T
o

o
l

−
P

ro
vid

e
s g

ra
p

h
ic d

isp
la

ys o
f co

n
tro

l flo
w

 w
ith

in
 a

n
d

 a
m

o
n

g
 p

ro
g

ra
m

s

4.
A

 pow
erful and sophisticated In

teractive D
eb

u
g

 F
acility (ID

F
)

−
S

u
p

p
o

rts a
 rich

 se
t o

f d
ia

g
n

o
stic a

n
d

 d
isp

la
y fa

cilitie
s a

n
d

 co
m

m
a

n
d

s

5.
A

 com
plete set of S

tru
ctu

red
 P

ro
g

ram
m

in
g

 M
acro

s

−
D

o, D
o-W

hile, D
o-U

ntil, If-T
hen-E

lse, S
earch, C

ase, S
elect, etc.

6.
A

 versatile F
ile C

o
m

p
ariso

n
 U

tility (“E
n

h
an

ced
 S

u
p

erC
”)

−
In

clu
d

e
s sp

e
cia

l d
a

te
-h

a
n

d
lin

g
 ca

p
a

b
ilitie

s

•
A

 com
prehensive tool set for A

ssem
bler Language applications
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W
hy U

se the A
ssem

bler Toolkit?

•
P

reserve investm
ents in applications, people, skills, and procedures

−
E

nhance the productivity of people w
ith specialized skills

•
Im

prove product m
aintainability and sim

plify upgrades

−
E

nhancem
ent and m

aintenance average 60%
 of softw

are costs

•
Im

prove application understandability

−
P

roduct understanding typically requires 30%
 of m

aintenance tim
e

•
Im

prove application error detection and correction

−
N

orm
al testing typically covers only 60%

 of code paths

−
E

ven 100%
 coverage can't find the 75%

 of defects from
...

—
m

issin
g

 lo
g

ic p
a

th
s th

a
t sh

o
u

ld
 h

a
ve

 b
e

e
n

 th
e

re

—
co

m
b

in
a

tio
n

s o
f p

a
th

s th
a

t a
re

n
't te

ste
d

 b
y co

ve
ra

g
e

 to
o

ls

•
T

he T
oolkit com

ponents can provide savings in m
any areas
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H
LA

S
M

 Toolkit P
ublications

G
C

26-8709
T

oolkit F
eature Interactive D

ebug F
acility U

ser's G
uide

T
he reference docum

ent for all ID
F

 facilities, com
m

ands,
w

indow
s and m

essages.

G
C

26-8710
T

oolkit F
eature U

ser's G
uide

R
eference and usage inform

ation for the D
isassem

bler, the
C

ross-R
eference F

acility, the P
rogram

 U
nderstanding T

ool, the
F

ile C
om

parison U
tility, and the S

tructured P
rogram

m
ing

M
acros

G
C

26-8711
T

oolkit F
eature Installation and C

ustom
ization G

uide

Inform
ation needed to install all T

oolkit F
eature com

ponents

G
C

26-8712
T

oolkit F
eature Interactive D

ebug F
acility R

eference S
um

m
ary

Q
uick-reference sum

m
ary, w

ith syntax of all com
m

ands and a
list of all options; for experienced A

S
M

ID
F

 users.
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H
LA

S
M

 Toolkit D
isassem

bler

•
C

onverts object code to A
ssem

bler Language source

•
S

upports latest processor instructions, including z/A
rchitecture

•
Input files:

−
O

bject m
odules; M

V
S

 load m
odules and program

 objects; C
M

S
 m

odules; V
S

E
phases

−
C

ontrol statem
ents (including a C

O
P

Y
LIB

)

•
O

utput
files:

LIS
TIN

G
control records, m

essages, source listing, etc.

P
U

N
C

H
assem

bler-ready source file, to re-create the object

•
Lim

itations:

−
16M

B
 upper lim

it on size of m
odule being disassem

bled
−

M
V

S
: no P

rogram
 O

bjects containing nonstandard classes
−

N
o G

eneralized O
bject F

ile F
orm

at (G
O

F
F

) object files
−

V
S

E
: phases have no E

S
D

; cannot extract individual C
S

E
C

T
s

−
S

Y
M

-record inform
ation not used, even if present
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D
isassem

bler
O

peration

•
C

opyright protection and the COPYRIGHTOK option

•
C

ontrol statem
ents add sym

bolic and structure inform
ation

D
A

TA
, IN

S
TR

, D
S

designate data, code, and em
pty areas

D
S

E
C

T
provides sym

bolic m
appings of structures

U
LA

B
L

assigns user labels to points in the program

U
S

IN
G

provides basing data to allow
 sym

bolic references in place of
explicit base-displacem

ent operands

C
O

P
Y

includes previously created control statem
ents

•
S

ym
bolic nam

es autom
atically provided for all registers

−
A

ccess, C
ontrol, F

loating-P
oint, G

eneral P
urpose, and V

ector

•
Inform

ative com
m

ents on S
V

C
s, S

T
M

, E
X

, B
A

L, B
A

LR
, etc.

•
Listing contains E

S
D

, R
LD

, other useful inform
ation

5
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D
isassem

bler
U

sage

•
Initial

disassem
bly

−
S

pecify the m
odule and C

S
E

C
T

 to be disassem
bled

•
A

dd U
S

IN
G

 records

−
S

pecify base registers, contents, and U
S

IN
G

 ranges

•
A

dd other control records

−
S

pecify areas used for instructions, data, and “em
pty space”

−
A

ssign your ow
n labels to know

n instructions, data areas, w
ork areas

−
M

ap data structures w
ith D

S
E

C
T

 statem
ents

•
P

rogram
 U

nderstanding T
ool helps clarify structure

−
E

specially useful for com
piled H

LL code

•
P

lace control records in separate files, include C
O

P
Y

 statem
ents
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H
LA

S
M

 Toolkit C
ross-R

eference Facility

•
S

cans source, m
acros, and C

O
P

Y
 files for

−
sym

bols, m
acros, and user-specified character strings (“tokens”)

•
F

ull support for Assembler,
C/C++,

PL/I,
REXX

−
E

xtensive support for m
any other languages, including

C
O

B
O

L, F
O

R
T

R
A

N
, JC

L, C
LIS

T
, IS

P
F

, R
P

G
, S

C
R

IP
T

, S
Q

L, P
L/X

, etc.

•
C

an create a source file w
ith token m

atches “tagged”

−
U

seful as input to P
rogram

 U
nderstanding tool

•
R

ecent enhancem
ent! A

P
A

R
 P

Q
67403 adds:

−
31-bit enablem

ent for larger reports

−
N

ew
 S

Y
M

C
 “com

pact sym
bol-sort-order” for S

W
U

 reports

−
M

essage lim
its now

 apply independently to each severity
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H
LA

S
M

 Toolkit C
ross-R

eference Facility ...

•
P

roduces up to six reports

−
C

ontrol F
low

 (C
F

)

−
Lines of C

ode (LO
C

)

—
Lines of O

O
 code (LO

O
C

) for C
/C
++

−
M

acro-W
here-U

sed
(M

W
U

)

−
S

ym
bol-W

here-U
sed (S

W
U

) (com
pact or expanded form

at)

−
T

oken-W
here-U

sed (T
W

U
)

—
S

u
p

p
o

rts g
e

n
e

ric (w
ild

-ch
a

ra
cte

r) m
a

tch
in

g
, “e

xclu
sio

n
” to

ke
n

s

−
S

preadsheet-O
riented

(S
O

R
)

—
S

a
m

e
 in

fo
 a

s T
W

U
, b

u
t in

 a
 fo

rm
a

t u
se

fu
l fo

r id
e

n
tifyin

g
 critica

l m
o

d
u

le
s a

n
d

e
stim

a
tin

g
 co

n
ve

rsio
n

 e
ffo

rt

•
C

an create a source file w
ith token m

atches “tagged”

−
U

seful as input to P
rogram

 U
nderstanding tool
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H
LA

S
M

 Toolkit P
rogram

 U
nderstanding Tool

•
D

etailed analysis of A
ssem

bler Language program
s

−
C

reates annotated listings
−

D
isplays graphic control flow

 for single program
s and “linked” m

odules
−

R
uns on W

indow
s and O

S
/2

•
A

ssem
ble program

s w
ith A

D
A

T
A

 option

−
D

ow
nload S

Y
S

A
D

A
T

A
 file (in binary) to w

orkstation
*.XAA files

•
A

S
M

P
U

T
 analyzes the S

Y
S

A
D

A
T

A
 (.XAA) files

−
C

reates com
ponent lists, sim

ulated listing, graphs, external linkages

•
G

rapher displays m
any levels of detail, w

ith zoom
 capability

−
Inter-program

relationships
−

M
ajor program

 structures
−

F
ull details of internal control flow

s
−

G
raph-printing test version available on H

LA
S

M
 w

eb site

•
O

nline tutorial, extensive H
E

LP
s throughout

−
W

indow
s H

elp requires Internet E
xplorer

•
Installed from

 dow
nloaded host files (not diskettes)
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H
LA

S
M

 Toolkit Interactive D
ebug Facility (ID

F)

•
S

upports latest processor enhancem
ents

−
64-bit instructions and A

M
O

D
E

(64)

—
A

P
A

R
 P

Q
51325, R

equires H
LA

S
M

 R
4 and z/O

S
 1.2 or later

—
N

e
w

 o
p

tio
n

s, co
m

m
a

n
d

s, a
n

d
 w

in
d

o
w

s

−
additional floating point registers and new

 F
P

 instructions

•
P

rim
arily for A

ssem
bler Language program

s

−
A

lso usable for program
s in other languages

—
W

ith
o

u
t so

u
rce

-la
n

g
u

a
g

e
 su

p
p

o
rt

•
M

ultiple selectable “w
indow

s” for address stops, breakpoints, register
displays, disassem

bled code, register histories, etc.

−
W

indow
s m

ay be used in any order or com
bination
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H
LA

S
M

 Toolkit Interactive D
ebug Facility (ID

F) ...

•
E

xecution stepping: displays disassem
bled code (and source, if available)

−
P

er instruction, or betw
een breakpoints or routines

−
B

reakpoints include “w
atchpoints” (break on specified condition)

−
Instruction counting, execution “history”

•
E

xit routines (in R
E

X
X

 or other language) invokable at breakpoints

−
C

apture, analyze, and respond to program
 conditions

•
S

torage and register m
odification by over-typing

•
R

ecord/playback facility to re-execute debugging sessions

•
E

xtensive tailoring capabilities

•
G

C
26-8709-04, H

igh Level A
ssem

bler T
oolkit Interactive D

ebug F
acility

U
ser's G

uide (R
eference S

um
m

ary is G
C

26-8712-03)

−
64-bit debug info is available in soft-copy only
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Interactive D
ebug Facility (ID

F) O
verview

•
C

om
ponents

−
B

ase D
ebugger: A

S
M

ID
F

 can be used w
ithout source-language support

—
O

n
 C

M
S

, in
clu

d
e

s in
te

rfa
ce

 m
o

d
u

le

−
A

S
M

LA
N

G
X

 (E
xtraction U

tility) prepares H
LA

S
M

 A
D

A
T

A
 files

•
T

w
o breakpoint types: S

V
C

97, invalid opcodes (X
'01xx')

•
S

ystem
 considerations

−
T

S
O

: nam
ing conventions; etc.

—
S

u
p

p
o

rts D
F

S
M

S
/M

V
S

 B
in

d
e

r P
ro

g
ra

m
 O

b
je

cts (sta
n

d
a

rd
 cla

sse
s)

—
S

V
C

97 option if application uses E
S

P
IE

/E
S

T
A

E
; subtask of ID

F
—

N
O

S
V

C
97 option if application uses T

S
O

 T
E

S
T

; sam
e task as ID

F

−
C

M
S

: Invalid opcodes only (N
O

S
V

C
97); P

E
R

 support

−
V

S
E

: Link w
ith A

S
M

LK
E

D
T

, specify V
T

A
M

 term
inal

−
IS

P
F

: T
S

O
E

X
E

C
 com

m
and (ID

F
 “ow

ns” the screen)

−
C

IC
S

, D
B

2, IM
S

 w
ith som

e lim
itations

−
D

ebugging authorized code: not supported!

−
LE

: specify NOSPIE,
NOSTAE (or TRAP(OFF))

12


 IB
M

 C
o

rp
o

ra
tio

n
 1

9
9

5
, 2

0
0

4
. A

ll rig
h

ts re
se

rve
d

.
H

L
A

S
M

 T
o

o
lkit F

e
a

tu
re



A
S

M
ID

F: P
reparing a D

ebug S
ession

•
W

ithout source level facilities

−
O

n C
M

S
: LO

A
D

 M
A

P
 file required

−
O

n V
S

E
: link edit w

ith A
S

M
LK

E
D

T

•
W

ith source level facilities

1.
A

ssem
ble w

ith H
igh Level A

ssem
bler's ADATA option

2.
R

un A
S

M
LA

N
G

X
 extraction program

 against S
Y

S
A

D
A

T
A

 file

−
P

re
p

a
re

s so
u

rce
 a

n
d

 sym
b

o
lic in

fo
rm

a
tio

n
 fo

r d
e

b
u

g
 u

se

−
R

e
ce

n
t A

P
A

R
 P

Q
6

1
2

3
9

 e
n

h
a

n
ce

s p
e

rfo
rm

a
n

ce

3.
K

eep the A
S

M
LA

N
G

X
 extraction file

−
C

an generate the file on T
S

O
, C

M
S

, or V
S

E
, and ship to the others

4.
C

reate target m
odule from

 object file(s)

−
R

e
q

u
ire

 L
O

A
D

 M
A

P
 file

 o
n

 C
M

S
; phasename.MAP on V

S
E

−
N

o
 n

e
e

d
 to

 re
ta

in
 listin

g
 o

r S
Y

S
A

D
A

T
A

 file
s
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A
S

M
ID

F:
Invocation

•
Invocation options vs. dynam

ic options

−
A

lm
ost all options m

ay be changed dynam
ically

•
P

lan for storage utilization by applications and ID
F

•
B

asic syntax for invoking ID
F

:

ASMIDF <module> (<ASMIDF options> / <module parameters and options>

−
E

xam
ple: debugging H

LA
S

M
's C

M
S

 interface m
odule:

ASMIDF 
ASMAHL 

(
AMODE31

NOPROF 
/

TESTASM
(SIZE(1M)

•
ID

F
 gains control on program

 checks, A
B

E
N

D
s, breakpoints, program

com
pletion, break-in interrupts, etc.

•
T

race dynam
ically-loaded m

odules w
ith deferred breakpoints

DBREAK
(loaded_module.csect_name)

•
IS

P
F

 invocation: U
nder option 6, use TS

O
E

X
E

C
 com

m
and
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A
S

M
ID

F: U
seful O

ptions

P
R

O
FILE

/N
O

P
R

O
FIL

ID
F

 by default looks for P
R

O
F

ILE
 A

S
M

 (a R
E

X
X

 exec)

A
M

O
D

E
24/A

M
O

D
E

31/A
M

O
D

E
64

S
ets initial A

M
O

D
E

 of target program

A
U

TO
S

IZE
/N

O
A

U
TO

S
Z

C
ontrols autom

atic w
indow

 resizing

P
A

TH
, FA

S
TP

A
TH

C
ounts num

ber of instruction executions

LIB
E

S
pecifies library containing target application m

odule

C
M

D
LO

G
, R

LO
G

C
reate or append to or replay com

m
and log file
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A
S

M
ID

F: D
ebugger W

indow
s

•
C

om
m

and W
indow

 (alw
ays displayed)

•
C

urrent R
egisters: G

eneral (32 or 64 bit), A
ccess, C

ontrol, F
loat

−
A

P
F

R
 for 16 F

loating-P
oint registers

•
O

ld
R

egisters

•
B

reak (breakpoints and w
atchpoints)

•
D

isassem
bly (m

ultiple)

•
D

um
p (m

ultiple)

•
E

ntry P
oint N

am
es

•
Language S

upport M
odule Inform

ation

•
M

inim
ized W

indow
 V

iew
er

•
O

ptions

•
S

kipped S
ubroutines

•
T

arget S
tatus

•
A

D
S

T
O

P
S

 (C
M

S
 only: uses P

E
R

; supports R
E

G
S

T
O

P
S

 also)
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A
S

M
ID

F: U
seful D

ebugger C
om

m
ands

•
B

R
E

A
K

: S
et a breakpoint, or display the B

reak W
indow

•
D

B
R

E
A

K
: S

et a deferred (“sticky”) breakpoint

•
D

U
M

P
: D

isplay storage in sym
bolic or “dum

p” form
at

•
FIN

D
/LO

C
A

TE
: Locate and display given strings in storage

•
H

IS
TO

R
Y

: D
isplay previously executed instructions

•
W

A
TC

H
: S

pecify a break-test condition at a “w
atchpoint”

•
D

IS
A

S
M

: D
isassem

ble a specified area of storage

•
S

TE
P

/S
TM

TS
TE

P
/R

U
N

: C
ontrol instruction-execution rates

•
FO

LLO
W

: D
ynam

ically track contents of a register or w
ord in storage

•
LA

N
G

U
A

G
E

 LO
A

D
: Load specified language-extraction files

•
H

ID
E

/S
H

O
W

: C
ontrol display detail of source and disassem

bly data

•
U

N
TIL

: E
xecute instructions up to a specified address

•
...nearly 190, in all!

•
N

ew
, for 64-bit debugging: R

E
G

S
64, G

P
R

G
, G

P
R

H
, E

P
N

A
M

E
S
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A
S

M
ID

F
: D

eb
u

g
g

er M
acro

s

•
R

E
X

X
 (interpreted or com

piled)

−
A

 very pow
erful extension m

echanism

•
D

efault
address

•
E

X
TR

A
C

T com
m

and (alm
ost 90 different item

s available to m
acros)

•
IM

P
M

acro
 option for autom

atic m
acro search (O

N
 by default)

•
M

R
U

N
/M

S
T

E
P

 com
m

ands to control execution from
 m

acros

•
P

R
O

FILE
 m

acro to custom
ize your environm

ent

•
E

X
IT routine m

ay gain control at specified events
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A
S

M
ID

F: D
ebugger M

acros, E
xam

ple 1

/*==================================================================\
│ TRAP macro:

uses DBREAK to load and break on the entry point of
│

│
a loadable module

│
│ PARAMETERS:

name ─ module name
│

│
symbol ─ external symbol to set break point on

│
\==================================================================*/

arg name symbol .
if name == '' then exit 99
if symbol == '' then symbol = name
'DBREAK ('name'.'symbol')'

/* Issue DBREAK at start of CSECT
*/

'MRUN'
/* Program will run until DBREAK is matched */

'QUAL' name
/* Change qualifier

*/
'LAN LOAD' symbol

/* Load extraction file
*/

'BREAK' symbol
/* Remove breakpoint at module start */

exit

19


 IB
M

 C
o

rp
o

ra
tio

n
 1

9
9

5
, 2

0
0

4
. A

ll rig
h

ts re
se

rve
d

.
H

L
A

S
M

 T
o

o
lkit F

e
a

tu
re



A
S

M
ID

F: D
ebugger M

acros, E
xam

ple 2

/*REXX
────────────────────────────────────────────────────────────*/

/*
REGS ─ Toggle the current registers window.

*/
/*

*/
/* When the REGS window is opened, it will be moved on the ASMIDF

*/
/* display so that it is the first window.

*/
/*─────────────────────────────────────────────────────────────────*/

 'REGS'
/* Toggle REGS window

*/

 'Extract Cursor'
/* Obtain window information

*/
 n = Find(display,'REGS')

/* Is REGS window present?
*/

 If n ¬
= 0 Then

/* Yes?
Force to be 1st window

*/
'ORDER ='n

 Exit
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H
LA

S
M

 Toolkit S
tructured P

rogram
m

ing M
acros

•
M

acro sets can help elim
inate test/branch instructions, sim

plify program
structures:

1.
If-T

h
en

-E
lse, If-T

h
en

 (IF/ELSEIF/ELSE/ENDIF)

2.
D

o
, D

o
-W

h
ile, D

o
-U

n
til (DO/ITERATE/DOEXIT/ASMLEAVE/ENDDO)

−
su

p
p

o
rts fo

rw
a

rd
/b

a
ckw

a
rd

 in
d

e
xin

g
, F

R
O

M
-T

O
-B

Y
 va

lu
e

s, e
tc.

3.
S

earch
(STRTSRCH/ORELSE/ENDLOOP/ENDSRCH/EXITIF)

−
su

p
p

o
rts fle

xib
le

 a
n

d
 p

o
w

e
rfu

l ch
o

ice
s o

f lo
o

p
 co

n
tro

ls a
n

d
 te

st co
n

d
itio

n
s

4.
C

ase
(CASENTRY/CASE/ENDCASE).

−
p

ro
vid

e
s ra

p
id

 sw
itch

in
g

 via
 N

-w
a

y b
ra

n
ch

 to
 sp

e
cifie

d
 ca

se
s

5.
S

elect (SELECT/WHEN/OTHRWISE/ENDSEL) w
ith tw

o form
s!

−
a

llo
w

s g
e

n
e

ra
l ch

o
ice

s a
m

o
n

g
 ca

se
s u

sin
g

 se
q

u
e

n
tia

l te
sts

•
A

ll m
acro sets m

ay be (properly) nested in any order, to any level

•
Y

ou can use the full instruction set (including the new
est ops)
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S
tructured P

rogram
m

ing M
acros: W

hy U
se Them

?

M
any users report the follow

ing benefits:

•
Im

proved code readability and understandability

•
F

aster application developm
ent

•
C

leaner code

•
E

lim
inating extraneous labels m

akes code easier to revise

•
Y

ou can use the S
P

 m
acros w

hen and w
here appropriate

−
Introduce the m

acros increm
entally

•
A

P
A

R
 P

Q
69812 adds extensive generalizations and im

provem
ents

−
A

P
A

R
 P

Q
74641 changes LE

A
V

E
 to A

S
M

LE
A

V
E

 (IM
S

 problem
) and allow

s easy
renam

ing of any m
acro
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S
tructured P

rogram
m

ing M
acros: U

sage

•
A

ll m
acros are contained in a single m

em
ber, A

S
M

M
S

P

−
U

se COPY
ASMMSP statem

ent to initialize

−
O

r specify PROFILE(ASMMSP) option

−
P

ackaging dictated by IB
M

 nam
ing rules/conventions

•
U

ser m
acros have m

eaningful m
nem

onics

−
Internal (non-user) m

acro nam
es begin w

ith ASMM

•
G

lobal variables now
 begin w

ith &ASMA_ to prevent conflicts

•
G

C
26-8710, H

igh Level A
ssem

bler T
oolkit U

ser's G
uide
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S
tructured P

rogram
m

ing M
acros: IF-TH

E
N

-E
LS

E

•
B

asic
IF

-E
N

D
IF

:

┌──┐
┌─────┐True ┌─────┐

┌─────┐
IF (a) Then

│IF├─�│ (a) ├────�│
A

├──�•──�│ENDIF│
A

└──┘
└──┬──┘

└─────┘



└─────┘
ENDIF

└─────────────────┘

•
B

asic
IF-E

LS
E

-E
N

D
IF:

┌──┐
┌─────┐True ┌─────┐

┌─────┐
IF (a) Then

│IF├─�│ (a) ├────�│
A

├──•──�│ENDIF│
A

└──┘
└──┬──┘

└─────┘



└─────┘
ELSE

│False
┌─────┐

│
B

└───────�│ 
B 

├──┘
ENDIF

└─────┘

•
T

he w
ord THEN is not syntactic; only a com

m
ent

−
U

sed only to im
prove readability, understandability
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S
tructured P

rogram
m

ing M
acros: E

xam
ple 1

•
A

dd absolute value of c(R
4) to c(R

5); don't change R
4

•
U

nstructured:

LTR
R4,R4

Set
CC

BM
LABEL1

Negative?
Branch

AR
R5,R4

Positive or zero ─ add to R5
B

LABEL2
Skip the negative case

LABEL1 DS
0H

SR
R5,R4

Subtract negative value
LABEL2 DS

0H

•
S

tructured:

IF
(LTR,R4,R4,NM) 

THEN 
Test

R4
for

non─negative
AR

R5,R4
Positive or zero ─ add to R5

ELSE
,

Otherwise,
SR

R5,R4
Subtract negative value

ENDIF

•
C

an also use relative-im
m

ediate instructions:

IF
(CHI,15,EQ,−3)

Compare with Halfword─Immediate
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S
tructured P

rogram
m

ing M
acros: IF-TH

E
N

-E
LS

E
IF-E

LS
E

•
T

he E
LS

E
IF

 m
acro sim

plifies deep nesting of IF
-E

LS
E

-E
N

D
IF

 groups:

┌────────┐False
┌──────────┐False

┌─────┐
│ IF (a) ├─────�│ELSEIF (b)├─────�etc.──�•──�│ENDIF│

IF (a) Then
└────┬───┘

└────┬─────┘



└─────┘
A

�True
�True

│
ELSEIF (b)

┌──┴──┐
┌──┴──┐

│
B

 
│ 

A 
│

│ 
B 

│
│

─
─

─
 

└──┬──┘
└──┬──┘

│
ENDIF

└─�─────────────┴─�──────────etc.───┘

•
A

lso used w
ith an E

LS
E

 clause:

┌────────┐False
┌──────────┐False

┌─────┐
┌─────┐ 

IF 
(a)

Then
│ IF (a) ├─────�│ELSEIF (b)├─────� etc. ─�│ELSE │ ┌─�│ENDIF│

A
└────┬───┘

└────┬─────┘
└──┬──┘


 
└─────┘ 

ELSEIF
(b)

�True
�True

�
│

B
┌──┴──┐

┌──┴──┐
┌──┴──┐ │

─ ─ ─
 

│ 
A 

│
│ 

B 
│

│ 
X 

│
│

ELSE
 

└──┬──┘
└──┬──┘

└──┬──┘
│

X
└─�─────────────┴─�─────────� etc. ─�───┴───�┘

ENDIF
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S
tructured P

rogram
m

ing M
acros: D

O
 S

et

•
D

O
, D

O
-W

H
ILE

, D
O

-U
N

TIL
predicates support m

ixtures of W
H

ILE
, U

N
T

IL,
forw

ard/backw
ard indexing, F

R
O

M
-T

O
-B

Y
 values, etc.

−
D

O
E

X
IT

 m
acro uses IF

-m
acro syntax to exit the containing D

O

−
A

S
M

LE
A

V
E

 exits any num
ber of containing labeled D

O
s

−
IT

E
R

A
T

E
 requests im

m
ediate execution of the next loop iteration for any

containing D
O

•
A

 ve
ry rich and flexible set of facilities

•
S

im
plest form

: infinite loop, exited w
ith a D

O
E

X
IT

 m
acro

┌─
───────────────────────────────
─┐
DO

INF
┌──┐ 

� 
┌─────┐

┌────────────┐False
┌──┴──┐

┌─────┐
A

│DO├─�•─�│ 
A 

├──�│
DOEXIT

(a)
├─────�│ 

B 
│ 

┌──�│ENDDO│ 
DOEXIT

(a)
└──┘

└─────┘
└─────┬──────┘

└─────┘ 
│

└─────┘
B

True
└─�────────────────────┘

ENDDO
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D
O

-W
H

ILE
 and D

O
-U

N
TIL

•
D

O
-W

H
ILE

 tests before entering a loop:

┌─
──────────────────
─┐
┌──┐ 

� 
┌──────────┐

┌──┴──┐
┌─────┐ 

DO
WHILE=(a)

│DO├─�•─�│ 
If

(a) 
├────�│ 

A 
│ 

┌──�│ENDDO│
A

└──┘
└────┬─────┘True

└─────┘ 
│

└─────┘ 
ENDDO

False└──�─────────────────┘

•
D

O
-U

N
T

IL tests after executing a loop:

┌─
─────────────────
─┐True
┌──┐ 

� 
┌───────┐

┌────┴─────┐False
┌─────┐ 

DO
UNTIL=(a)

│DO├─�•─�│ 
A 

├────�│
If

(a)
├─────�│ENDDO│

A
└──┘ 

└───────┘ 
└──────────┘

└─────┘
ENDDO

•
D

O
-W

H
ILE

 and D
O

-U
N

T
IL tests can be com

bined:

┌─
──────────────────────────────
─┐True
┌──┐ 

� 
┌──────────┐

┌─────┐
┌────┴─────┐False 

┌─────┐
│DO├─�•─�│ 

If
(a) 

├────�│ 
A 

├──�│ 
If

(b) 
├──�•──�│ENDDO│

└──┘
└────┬─────┘True

└─────┘ 
└──────────┘ 


 
└─────┘

False└────────────────────────────────────┘

DO 
WHILE=(a),UNTIL=(b) 

│ 
DO 

UNTIL=(b),WHILE=(a)
A

│
A

ENDDO
│ 

ENDDO
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S
tructured P

rogram
m

ing M
acros: E

xam
ple 2

•
S

earch a string for first blank character, or end of string

•
U

nstructured:

L
R5,=A(Start─1)

Address start─1 of expression
Top_of_Loop DS 0H

C
R5,End

Test for end of expression
BNL

Leave_Loop
and exit if we've reached end

LA
R5,1(,R5)

Move along one byte
CLI

0(R5),C' '
Test for a blank

BNE
Top_of_Loop

not yet, repeat loop
Leave_Loop

DS 0H

•
S

tructured:

L
R5,=A(Start─1)

Address start─1 of expression
Scan

DO WHILE=(C,R5,LT,End),UNTIL=(CLI,0(R5),EQ,C' ')
LA

R5,1(,R5)
Move along one byte

ENDDO
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S
tructured P

rogram
m

ing M
acros: Iterative-D

o M
acros

•
T

w
o styles: sim

ple count, general indexing

•
C

ount style does a set num
ber of iterations

┌─
───────────────
─┐ Not zero
┌──┐

┌───────────┐ 
� 

┌─────┐
┌──────┴──────┐

┌─────┐ 
DO

FROM=(reg,num)
│DO├──�│ reg = num ├─�•─�│

A
├──�│ reg = reg─1 ├────�│ENDDO│

A
└──┘

└───────────┘
└─────┘

└─────────────┘Zero └─────┘
ENDDO

•
Indexing form

 is extrem
ely flexible

┌──┐
┌────┐

┌─────┐
┌─────┐Done

┌─────┐
│DO├──�│Init├──�•──�│ 

A 
├──�│Count├────�│ENDDO│

└──┘ 
└────┘ 


 
└─────┘ 

└──┬──┘
└─────┘

└────────────
───┘Not
Done

 
DO

[BXH│BXLE,]FROM=(Rx,num),TO=(Ry+1,num),BY=(Ry,num)
A

 
ENDDO

−
C

ounts up or dow
n

−
A

utom
atic or user selection of B

X
H

 or B
X

LE
 loop closing

−
M

any variations supported
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S
tructured P

rogram
m

ing M
acros: G

eneral Form
 of D

O
 S

tatem
ent

•
D

O
 statem

ent supports a rich com
bination of operands

┌─
───────────────────────────────────────────────
─┐Not
Done

 
│ 

┌──Loop
Body───┐



┌──┐ 

┌────┐ 
� 

┌─────┐True
:

:
┌─────┐False┌──┴──┐Done

┌─────┐
│DO├─�│Init├─�•─�│WHILE├───�

: 
some

code
:──�•─�│UNTIL├────�│Count├─�•─�│ENDDO│

└──┘
└────┘

│Test │
: ┌──────────┐ :



│Test │

│Test │



└─────┘
└──┬──┘

: │ ITERATE
├────�┤

└──┬──┘True └─────┘
│

│False
: └──────────┘ :

│
└───────�────────�•

│
: ┌──────────┐ :

└────� outer ENDDO
│

│
: │DOEXIT (c)├────�───────────────────────�•

│
: └──────────┘ :

True
│

│
: ┌──────────┐ :

│
│

: │ ASMLEAVE ├────�──┬────────────────────�•
│

: └──────────┘ :
└──� outer ENDDO

│
�

└──────────────┘
│

└──────────────────────────�───────────────────────�┘

•
Y

ou can specify very detailed loop controls
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S
tructured P

rogram
m

ing M
acros: S

E
A

R
C

H
 S

et

•
S

E
A

R
C

H
 set specifies a com

plex looping structure:

┌─────────────────────────────────────
─┐Not
Done

│
┌────┴────┐

┌────────┐ 
� 

┌───┐
┌───────────┐

┌───┐
│test

for
│

┌───┐
┌───────┐

│STRTSRCH├─�•─�│ A ├──�│EXITIF (x) ├──�│ C ├──�│end loop ├──�│ D ├──�•──�│ENDSRCH│
└────────┘

└───┘ 
└─────┬─────┘ 

└───┘ 
│condition│ 

└───┘ 

 

└───────┘
�

true
ORELSE

└─────────┘
│

┌─────┐
ENDLOOP

│
│ 

B 
├────────────────────────────────────┘

└─────┘

• 
S

tatem
ent

form
at:

STRTSRCH
(any DO─loop operands)

Process Code A
EXITIF

(any IF─type operands)
─┐

Process Code B
│ repeatable

ORELSE
─┐ last one

│ clauses
Process Code C

─┘ optional
─┘

ENDLOOP
Process Code D

ENDSRCH
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S
tructured P

rogram
m

ing M
acros: C

A
S

E
 S

et

•
C

A
S

E
 m

acros provide rapid selection of blocks of code

CASENTRY
register[,POWER=p,VECTOR=B│BR]

CASE
n1,n2,...

Process Code A
CASE

n3,n4,...
Process Code B

─ ─ ─ ─
ENDCASE

•
register operand contains an integer pow

er of 2, p

•
V

E
C

T
O

R
 operand selects table of branches, or adcons used by B

R

┌─────────────┐
CASE(n1,n2,..)

┌─────┐
│CASENTRY reg ├─�┌──────────────�│

A
├───┐

└─────────────┘
│

└─────┘
│

│CASE(n3,n4,..) ┌─────┐
�

├──────────────�│ 
B 

├───•
│

└─────┘
│

:
:

:
:

│
┌─────┐ 

� 
┌───────┐

└──────────────�│ 
K 

├───•──�│ENDCASE│
└─────┘

└───────┘
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S
tructured P

rogram
m

ing M
acros: S

E
LE

C
T S

et

•
S

E
LE

C
T

 group w
ith single com

parison:

SELECT (comparison)
Compare instruction & condition

WHEN
(list─of─values─1)

Values for this comparison
<statements─1>

Statements for these cases
•

•
•

WHEN
(list─of─values─n)

Values for last comparison
<statements─n>

Statements for these cases
OTHRWISE ,

<statements>
Executed if no matching WHEN

ENDSEL ,
End of SELECT group

•
S

E
LE

C
T

 group w
ith m

ultiple com
parisons/tests:

SELECT
,

No
operands

WHEN
(comparisons─1)

Comparisons and/or tests
<statements─1>

Statements for these cases
•

•
•

WHEN
(comparisons─n)

Comparisons and/or tests
<statements─n>

Statements for these cases
OTHRWISE ,

<statements>
Executed if no matching WHEN

ENDSEL ,
End of SELECT group
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S
tructured P

rogram
m

ing M
acros: S

ingle-C
om

parison S
E

LE
C

T

•
S

am
e com

parison used for all W
H

E
N

 clauses

┌───────────────────┐
┌───────────────┐true

┌────┐
│SELECT (comparison)├──�│WHEN (values─1)├────�│ S1 ├──�┐
└───────────────────┘

└───────┬───────┘
└────┘

│
�false

│
┌───────────────┐true ┌────┐

�
│WHEN (values─2)├────�│ S2 ├──�•
└───────┬───────┘

└────┘
│

�false
│

:
:

┌───────┴───────┐true ┌────┐
�

│WHEN (values─n)├────�│ Sn ├──�•
└───────┬───────┘

└────┘
│

�false
│

┌─────────────┐
┌────┐ 

� 
┌──────┐

(optional)
│ 

OTHERWISE 
├─────�│code├──�•──�│ENDSEL│

└─────────────┘
└────┘

└──────┘

•
W

H
E

N
 operand is a list of one or m

ore item
s

•
E

asy w
ay to test a series of identical data types
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S
tructured P

rogram
m

ing M
acros: S

ingle-C
om

parison S
E

LE
C

T ...

•
E

xam
ple: check for characters in arithm

etic expressions

SELECT
(CLI,Flag,eq)

When
(C'*',C'/',C'+',C'−')

S1
When

(C'(',C')',C'=')
S2

OTHRWISE
code

ENDSEL

•
E

xam
ple: test sm

all num
bers in R

1 for prim
es

SELECT
C,R1,Eq

WHEN
=F'0'

ErrorMsg 'Zero not a valid prime'
WHEN

(=F'1',=F'2',=F'3',=F'5',=F'7')
MVI

Flag,Prime
WHEN

(=F'4',=F'6',=F'8')
MVI

Flag,NotPrime
OTHRWISE

MVI
Flag,Unknown

ENDSEL
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S
tructured P

rogram
m

ing M
acros: M

ultiple-C
om

parison S
E

LE
C

T

•
D

ifferent com
parisons/tests on each W

H
E

N
 clause

┌──────┐
┌───────────────────┐true

┌────┐
│SELECT├──�│WHEN (comparison─1)├────�│ S1 ├──�┐
└──────┘

└───────┬───────────┘
└────┘

│
�false

│
┌───────┴───────────┐true ┌────┐

�
│WHEN (comparison─2)├────�│ S2 ├──�•
└───────┬───────────┘

└────┘
│

�false
│

:
:

┌───────┴───────────┐true ┌────┐
�

│WHEN (comparison─n)├────�│ Sn ├──�•
└───────┬───────────┘

└────┘
│

�false
│

┌──────────────┐
┌────┐ 

� 
┌──────┐

(optional)
│ 

OTHRWISE 
├───────�│code├──�•──�│ENDSEL│

└──────────────┘
└────┘

└──────┘

•
W

H
E

N
 operands m

ay be very com
plex

•
E

asy w
ay to select am

ong alternatives involving different types
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S
tructured P

rogram
m

ing M
acros: M

ultiple-C
om

parison S
E

LE
C

T ...

•
E

xam
ple using m

ixed com
parisons

SELECT
When

(CLI,Flag,eq,C'+'),Or,(CLI,Flag,eq,C'
')

S1
When

(CLI,Flag,eq,C'−'),And,(LTR,R0,R0,M)
S2

─ ─ ─
OTHRWISE

code
ENDSEL

•
E

xam
ple: test value in R

1 for a sm
all prim

e

ST
R1,Temp

SELECT
When

(LTR,R1,R1,P),And,(C,R1,lt,=F'4')
MVI

Flag,Prime
R1 contains 1, 2, or 3

When
(TM,Temp,NZ,2)

Is it even?
MVI

Flag,NotPrime
OTHRWISE

MVI
Flag,UnKnown

ENDSEL
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S
tructured P

rogram
m

ing M
acros: D

etailed E
xam

ple

•
A

n elaborate exam
ple is provided in the text

−
Illustrates all of the m

acros, and all their options

−
N

ested in various com
binations

S
ource

S
ee A

ppendix A
, “S

am
ple structured m

acro program
”

Listing
S

ee A
ppendix B

, “Listing of sam
ple program

”
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S
tructured P

rogram
m

ing M
acros: N

otes

•
T

o generate relative branches, code ASMMREL
ON (OFF for based)

−
B

ase register not required for generated code!

•
B

e very careful about continuations!
(R

un w
ith FLAG(CONT) option)

•
B

oolean expressions partially optim
ized

−
E

valuated only as far as necessary to determ
ine result

−
C

an som
etim

es be sim
plified:

NOT
(A

AND
B)

=
((NOT

A)
OR

(NOT
B))

•
Lim

itation to at m
ost 50 operands on any one m

acro

−
P

arentheses in operands are optional, but helpful

•
S

om
e m

acro operand “keys” not safely usable as program
 sym

bols:

P, M, O, Z, H, L, E, NP, NM, NO, NZ, NH, NL, NE,
GT, LE, EQ, LT, GE, AND, OR, ANDIF, ORIF

•
IF, DOEXIT, EXITIF, WHEN

m
acros

a
llo

w
CC=

as
only

operand

•
D

on't forget the ENDxxx m
acros!

40


 IB
M

 C
o

rp
o

ra
tio

n
 1

9
9

5
, 2

0
0

4
. A

ll rig
h

ts re
se

rve
d

.
H

L
A

S
M

 T
o

o
lkit F

e
a

tu
re



H
LA

S
M

 Toolkit Feature File C
om

parison U
tility

•
F

ile C
om

parison U
tility (“E

nhanced S
uperC

”)

−
A

 pow
erful and general file com

parison and search utility for individual files, or
m

ultiple libraries

−
B

atch m
ode on M

V
S

 and V
S

E
; panel or com

m
and line on C

M
S

•
C

om
pares entire files, or individual lines, w

ords, or bytes

−
F

ile types include load m
odules, V

S
A

M
 E

S
D

S
+

K
S

D
S

−
Include and exclude selected data types, lines, colum

ns, row
s, etc.

•
S

earch facility supports m
ultiple search strings, in specified colum

ns

−
S

earch strings m
ay be w

ords, prefixes, or suffixes

−
M

ultiple strings m
ay be forced to m

atch only on single lines

•
D

ate-m
anagem

ent support includes

−
F

ixed or sliding w
indow

s

−
M

ultiple date form
ats and representations

−
A

utom
atic “aging” of specified date fields

•
R

ecent enhancem
ents: 31-bit support (A

P
A

R
 P

Q
66218); F

IN
D

A
LL option

(A
P

A
R

 P
Q

51367)

41


 IB
M

 C
o

rp
o

ra
tio

n
 1

9
9

5
, 2

0
0

4
. A

ll rig
h

ts re
se

rve
d

.
H

L
A

S
M

 T
o

o
lkit F

e
a

tu
re



H
LA

S
M

 Toolkit Feature U
sage S

cenarios

 1. R
ecovery

from
object/load

m
odules

(if
o

rig
in

a
l

source
is

lost)

•
D

isassem
b

ler in
itia

lly p
ro

d
u

ce
s “ra

w
” A

sse
m

b
le

r so
u

rce
 fro

m
 “b

in
a

ry”
•

C
ontrol statem

ents define code, data, U
S

IN
G

s, labels, D
S

E
C

T
s, etc.

•
R

epeat disassem
bly/analysis/description/assem

bly cycle until satisfied

 2. A
nalysis

and
understanding

of
A

ssem
bler

Language
source

p
ro

g
ra

m
s

a.
A

S
M

X
R

E
F

 cross-reference token scanner

•
L

o
ca

te
s im

p
o

rta
n

t sym
b

o
ls, u

se
r-se

le
cte

d
 “to

ke
n

s”
•

C
re

a
te

s “im
p

a
ct-a

n
a

lysis” sp
re

a
d

sh
e

e
t-in

p
u

t file
 fo

r e
ffo

rt e
stim

a
tio

n

b.
A

S
M

P
U

T
 P

rogram
 U

nderstanding tool

•
G

ra
p

h
ic d

isp
la

ys o
f p

ro
g

ra
m

 stru
ctu

re
, co

n
tro

l flo
w

, w
ith

 a
n

y le
ve

l o
f d

e
ta

il
•

C
an be used to h

elp
 re

co
n

stru
ct (lo

st) so
u

rce
 in

 H
L

L
s!

 3. M
odification,

testing,
and

validation
of

updated
p

ro
g

ra
m

s

•
In

teractive D
eb

u
g

 F
acility speeds and sim

plifies program
 testing

•
S

tru
ctu

red
 P

ro
g

ram
m

in
g

 M
acro

s clarify program
 coding logic

•
F

ile C
o

m
p

ariso
n

 U
tility tracks before/after status of source, outputs
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H
LA

S
M

 Toolkit Feature: R
ecovery and R

econstruction

┌───────────┐
┌──────────────┐

┌───────────┐
Recovered

│Lost source│
│

│
│ Assembler │

Assembler
│(object or ├──┬─�│ Disassembler ├──�│ Language

├─�─┬──� Language
│executable)│ 

│ 
│

│
│

Source
│

│
Source

Code
└───────────┘ 

│ 
└──────────────┘

└───────────┘
│



�

│
┌────────────────────┐

┌────┴────┐
│

│ Inspect assembly,
│

│
│

└─
──┤ create appropriate │
─────┤
HLASM

│
│ control statements │

│
│

└────────────────────┘
└─────────┘

•
S

tart w
ith object code (object files or executables)

•
D

isassem
ble and inspect; create control statem

ents to describe the
program

 m
ore fully

•
R

epeat this cycle as m
ore of the program

 is understood

•
R

eadable source is used as input to later phases
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H
LA

S
M

 Toolkit Feature: A
nalysis and U

nderstanding

┌────────────────┐
│ control stmts, │
│ token lists

│
└───────┬────────┘

┌───────────┐
�

│ Assembler │
┌────┴────┐

┌──────────┐
┌────────┐

List of
│ Language

├──┬─�│ ASMXREF ├──�│
ASMPUT

├──�│ ASMIDF ├──�Desired
│

Source
│ 

│ 
└────┬────┘

└────┬─────┘
└───┬────┘

Changes
└───────────┘

│
� 


 



│
Tagged

├─────────────┘
│

Source
ADATA

│
│ 



�

�
┌────┴─────┐

└─�─────┴───────�│
HLASM

│
└──────────┘

•
A

S
M

X
R

E
F

 scans assem
bler source program

s, identifies key item
s

−
C

re
a

te
 “ta

g
g

e
d

” so
u

rce
 file

 id
e

n
tifyin

g
 im

p
o

rta
n

t “to
ke

n
s”

•
A

ssem
ble; A

S
M

P
U

T
 uses A

D
A

T
A

 to analyze control flow
s

•
U

se ID
F

 to trace data flow
s in detail
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H
LA

S
M

 Toolkit Feature: M
odification and Testing

┌─────────────────┐
│ Structured Pro─ │
│ gramming Macros │
└────────┬────────┘

┌───────────┐
�

┌───────────┐
│ Assembler │

┌──────┴──────┐
┌───────┐

┌────────┐
│Completed, │

│ Language
├─�┬─�│ Source Mods ├──�│ HLASM ├──�│ ASMIDF ├─�┬─�│Revised

│
│
Source

│ 
│ 

└─────────────┘
└───┬───┘

└────┬───┘ 
│ 

│Application│
└─────┬─────┘ 

│
�



│ 

└─────┬─────┘
│



└──�ADATA───�┘

�
│

│
│

│
│

│
└
───── modify/assemble/test cycle 
─────────┘

│
│

│
│ 

┌──────────────────────────────────┐ 
│

└────────────�│ File Comparison Utility (SuperC) │
────────────┘
└──────────────────────────────────┘

•
M

odify A
ssem

bler Language source at desired points

•
A

ssem
ble and execute the program

, test w
ith ID

F

•
M

ake indicated m
odifications until result is satisfactory

•
C

om
pare original and updated source files to validate changes
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H
LA

S
M

 Toolkit Feature: V
alidation

 
── Present Date ───�

─── Future Date ────�

┌────────┐
┌────────┐

┌────────┐
┌────────┐

│Old Data│
│Old Data│

│Old Data│
│New Data│

└───┬────┘
└───┬────┘

└───┬────┘
└───┬────┘

�
�

�
�

┌───┴────┐
┌───┴────┐

┌───┴────┐
┌───┴────┐

│Original│
│Updated │

│Updated │
│Updated │

│Applicn.│
│Applicn.│

│Applicn.│
│Applicn.│

└───┬────┘
└───┬────┘

└───┬────┘
└───┬────┘

�
�

�
�

┌───┴────┐
┌───┴────┐

┌───┴────┐
┌───┴────┐

│BaseLog1│
│BaseLog2│

│BaseLog3│
│BaseLog4│

└───┬────┘
└───┬────┘

└───┬────┘
└───┬────┘

│
│

│
│

� 
┌──────┐

�
┌───────┐

� 
┌───────┐ 

�
└─�│SuperC│
──┴───�│SuperC │
──┴─�│SuperC │
─┘

└──────┘
│w/Aging│

│w/Aging│
└───────┘

└───────┘

•
C

reate “base logs” w
ith original and updated application, current and

“future” dates, and old and m
odified data

•
C

om
pare results at each stage using “A

ging” facilities as needed
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H
LA

S
M

 Toolkit Feature: S
cenario S

um
m

ary

•
T

he T
oolkit F

eature's com
ponents support all phases of A

ssem
bler

Language developm
ent, m

aintenance, and m
igration:

┌───────────┐
┌───────────────┐

┌─────────┐
┌─────────┐

│Lost source│
┌─────�│Enhanced SuperC│
──────┐

│ SP macs │
│Test Data│

│(obj,load) │
│

└───────────────┘
│

└────┬────┘
└──┬─┬─┬──┘

└─────┬─────┘





�

� � �
┌─────�──────┐

│
┌──────┐

┌──────┐
│

┌───┴───┐
┌─────┐

Updated
│Disassembler├──�Source──�│ XRef ├──�│P.U.t.├──�Updated─�│ HLASM ├─�│ IDF │─� Applic'n
└───┬───┬────┘ 

Code 
└──┬───┘

└───┬──┘
Source

└───┬───┘
└┬─┬──┘ 

�
�
�



�

�
�


 

 

�


│

┌──┴─┴─┴──┐
┌─┴───┴─┐ 

│
┌──┴──┐

│ 
│ 

└─ADATA─┘
�

│Base
Logs│

│ HLASM │
└────�│HLASM├──ADATA─┘

│
│

└──┬─┬─┬──┘
└───────┘

└─────┘
└── modifications ──┘

� � �
┌─────────┐
│ SuperC

│
└─────────┘


──Recovery──�

─── Analysis ────�


───── Modify/Test/Validation ─────�
Phase

Phase
Phase
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H
LA

S
M

 Toolkit Feature: Full-S
pectrum

 A
pplication S

upport

A
ctivity

T
o

o
lkit F

eatu
re C

o
m

p
o

n
en

ts

Inventory,
assessm

ent
D

isassem
b

ler helps recover program
s

Locating key fields
C

ro
ss-R

eferen
ce F

acility pinpoints nam
ed fields,

localizes references
F

ile C
o

m
p

ariso
n

 U
tility searches files for strings

A
pplication
understanding

P
ro

g
ram

 U
n

d
erstan

d
in

g
 T

o
o

l provides insights into
program

 structures and control flow
s;

In
teractive D

eb
u

g
 F

acility m
onitors instruction and

data flow
s at any level of detail

D
ecide on fixes

...

Im
plem

ent
changes

S
tru

ctu
red

 P
ro

g
ram

m
in

g
 M

acro
s clarify source code;

E
n

h
an

ced
 S

u
p

erC
 helps validate source changes

U
nit

test
In

teractive D
eb

u
g

 F
acility provides pow

erful
debugging and tracing capabilities

D
ebug

In
teractive D

eb
u

g
 F

acility debugs com
plete

applications, including loaded m
odules

V
alidation

E
n

h
an

ced
 S

u
p

erC
 checks regressions, validates

correctness of updates
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H
LA

S
M

 Toolkit: S
um

m
ary

•
H

LA
S

M
 T

oolkit F
eature provides a pow

erful, flexible toolset:

1.
D

isassem
bler

2.
C

ross-R
eference

F
acility

3.
P

rogram
 U

nderstanding T
ool

4.
Interactive D

ebug F
acility

5.
S

tructured P
rogram

m
ing M

acros

6.
F

ile C
om

parison U
tility (E

nhanced S
uperC

)

•
S

upports alm
ost all developm

ent and m
aintenance tasks

−
O

n O
S

/390, M
V

S
/E

S
A

, V
M

/E
S

A
, and V

S
E

/E
S

A

•
H

LA
S

M
 w

eb site: dem
os of A

S
M

P
U

T
, A

S
M

ID
F

 (basic and advanced);
30-day free trial version of A

S
M

P
U

T

49


 IB
M

 C
o

rp
o

ra
tio

n
 1

9
9

5
, 2

0
0

4
. A

ll rig
h

ts re
se

rve
d

.
H

L
A

S
M

 T
o

o
lkit F

e
a

tu
re

F
m

t. 0
5

 D
e

c 0
3

, 1
0

3
7

R
e

v. R
e

v. 0
9

 Ju
l 2

0
0

3
 1

2
4

0


