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Outline

• Quick intro to AncestryDNA and what I’m doing

• My read_matches4 SAS program to assist me

• Read_matches4 Part 1: reading the match data

• Read_matches4 Part 2: researching the relatives 

• Highlights of the SAS code implementation

• Success stories
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Outline Continued

• Problems with the non-SAS user community!

• Python as an implementation alternative

• Providing Python programs to users

• Comparing Python and SAS features
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What I’m Doing

• Helping people find unknown relatives

• Interpreting the DNA match results

• I’ve written the SAS program read_matches4 

• It assists me in my searches

• Two parts to this program
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Part 1: Reading the Match Data

• We need the HTML behind the scenes 

• It can be captured with the Firefox browser

• The program will post-process the data

• We extract the pertinent parts

• We create a CSV
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Part 1 Generated Output

• The program uses the CSV files

• A cross-reference of matches is shown

• And an “old school hash” - CRC - is introduced

• We now go to demo data 
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• The Leeds Method 

• Repeat as needed
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Part 2: Descendancy

• We start examining the trees of those matches

• We look for common ancestors among them

• We show descendancies for these ancestors

• This runs counter to many researchers’ beliefs!
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SAS Code Highlights

• Gathering file metadata 

• Creating CSV files from HTML

• Reading CSV files and merging them

• Computing CRCs 

• Using a format to obtain data given a key
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Gathering File Metadata

%macro file_metadata(dirname,metadata_dataset);

%global opt_filename opt_lastmod opt_filesize;

%let opt_filename = Filename; 

%let opt_lastmod = Last Modified;

%let opt_filesize = File Size (bytes);

options validvarname=any; 
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data &metadata_dataset;

length filename $256;

rc = filename('dfileref',"&dirname.");

did = dopen('dfileref');

nmems = dnum(did);

do i=1 to nmems; 

filename = dread(did,i);

output;

end;

rc = dclose(did); 

rc = filename('dfileref'); 

keep filename;

run;
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data &metadata_dataset; set &metadata_dataset;

fullqual = "&dirname./"||filename;

length opt $32 optval $256;

do while(1); 

fid = 0;

filename_rc = filename('myfile',fullqual); 

if filename_rc ne 0 then leave;  

fid = fopen('myfile');

put filename= fid=; 

if fid = 0 then leave;

n_metadata = foptnum(fid); 

do i=1 to n_metadata;

opt = foptname(fid,i); 

if opt = "&opt_filename." then continue;

optval = finfo(fid,opt); 

output;

end;

leave;

end;
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proc transpose data=&metadata_dataset out=&metadata_dataset(drop=_NAME_); 

by filename notsorted; 

var optval; 

id opt; 

run;

%mend; 
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3          %file_metadata(testdir,myfiles);

...

11         data _null_; set myfiles;

12              put filename= "&opt_filesize."n= "&opt_lastmod."n=;

13              run;

filename=rick_mother_matches.txt 'File Size (bytes)'n=21 'Last Modified'n=03Feb2021:14:04:10

filename=rick_rick_matches.csv 'File Size (bytes)'n=22 'Last Modified'n=03Feb2021:14:04:33

filename=rick_rick_matches.txt 'File Size (bytes)'n=20 'Last Modified'n=03Feb2021:14:03:55
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Creating CSV Files From HTML

%macro html2csv(filename,part1,part2,filesize); 

data _null_; infile "&dirname.&slash.&filename." recfm=f lrecl=&filesize. column=c missover; 

....

input @'batBeacon' @; 

do while(c < &filesize.); 

input @'with%2F' @; 

if c < &filesize.

then input guid $char36. @;

end;

• Use RECFM=F and LRECL=discovered filesize

• Be sure to use COLUMN= and MISSOVER 
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Reading CSV files and merging them

%macro read_csv_and_merge(filename,first); 

proc import file="&filename." dbms=csv out=temp replace; run;

proc sort; by guid name; run;

%if &first %then %do;

data all; set temp; run;

%end; %else %do; 

data all; merge all temp(drop=tree_status); by guid name; run;

%end; 

%mend read_csv_and_merge;
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Reading CSV files and merging them

%macro read_csv_and_merge(filename,first); 

proc import file="&filename." dbms=csv out=temp replace; run;

proc sort; by guid name; run;

%if &first %then %do;

data all; set temp; run;

%end; %else %do; 

data all; merge all temp(drop=tree_status); by guid name; run;

%end; 

%mend read_csv_and_merge;
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Computing CRCs

crc = crcxx1(strip(guid)); /* Prior to 9.4m6, returns an integer */

crc = hashing('crc32',strip(guid)); /* As of 9.4m6, returns hex */
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Using a format to obtain data given a key

data temp; set matches; 

fmtname='$cm'; 

array cM _numeric_; /* john mary william ... */

start=crc; 

length label $100; 

label=' '; 

do over cM; 

name=vname(cM); 

if int(cM) ne cM then cM=.y;

label=cats(label,',',vname(cM),':',cM); 

end;

label=substr(label,2); 

keep fmtname start label; 

run;

proc format cntlin=temp; run;
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data temp; set matches; 

fmtname='$cm'; 

array cM _numeric_; /* john bill mary ... */

start=crc; 

length label $100; 

label=' '; 

do over cM; 

name=vname(cM); 

if int(cM) ne cM then cM=.y;

label=cats(label,',',vname(cM),':',cM); 

end;

label=substr(label,2); 

keep fmtname start label; 

run;

proc format cntlin=temp; run;
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data temp; set matches; 

fmtname='$cm'; 

array cM _numeric_; /* john mary william ... */

start=crc; 

length label $100; 

label=' '; 

do over cM; 

name=vname(cM); 

if int(cM) ne cM then cM=.y;

label=cats(label,',',vname(cM),':',cM); 

end;

label=substr(label,2); 

keep fmtname start label; 

run;

proc format cntlin=temp; run;
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Success Stories

• Some of my successes using this program
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Problems with the non-SAS user community!

• No access to the SAS System without a license

• Well, there is University Edition…but…

• You need a VM, and a vApp, and lots of memory…

• And it dies in mid-2021!!!

• Maybe SAS On Demand for Academics

• Too much to ask of “non-techies”
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Python as an implementation alternative

• It’s been around since at least 2000

• Runs well on Windows and Unix and elsewhere

• … Including the IBM mainframe!

• It’s free!

• I used 
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Basic execution 

• abc.py program / abc.sas program 
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Basic execution

• You can run in an IDE (e.g. Spyder) 

• Similar to SAS Studio / EG / even DMS 
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• SAS processes DATA/PROC steps/macro code

• It compiles DATA steps / interprets PROC steps

• Python is specifically an interpreter 
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Loose typing

x = 'abc'      # it is a string

x = len(x)     # now it is an int

x = x > 1      # now it is a boolean

x = [x,x,x]    # now it is a list! 
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Strings

x = 'abc' 

x = x + x      # x is now abcabc

y = x[0:2]     # y is now ab

x = x.upper()  # upper method upcases
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Lists and Dictionaries

x = [1,2,3]   # A collection of objects

print(x[0])   # print first element

x.append(4)   # add a new element

x = dict() 

x['abc'] = 1

x['def'] = 2

x['ghi'] = 3

for each in x : 

print(each,x[each]) 

abc 1

def 2 

ghi 3
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No Macro Processor!

• Probably the biggest difference with SAS

• But there is import which can be very helpful
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Python import vs. SAS

• pip install zlib

• Then your code has 

import zlib

…

crc_value = zlib.crc32(line1,crc_value)

• Compare with %INCLUDE and Autocall…
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Providing Python programs to users

• pyinstaller –onefile mypgm.py

• Creates mypgm.exe that is distributable

• It can be bloated though!

• But no Python environment needed by the user
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More notes

• Python 2 vs. Python 3 

• PANDAS
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File Metadata

os.listdir('directory')

os.stat('filename').st_mtime
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Computing CRC

import zlib

…

crc_value = zlib.crc32(line1,crc_value)
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Creating CSV from HTML

f = open('my.htm')

stream = f.read()

i = -1

while(True) : 

i = stream.find('/stuff/',i+1)

if i == -1 : break

…
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Using CRCs as keys

myinfo = dict()

myinfo[crc] = 'John:1000;Mary:800;….'
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Summary

• AncestryDNA and its data

• My read_matches4 SAS program

• Reads data / organizes genealogical data

• Read_matches4 Part 2: researching the relatives 

• Success in finding unknown relatives
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Summary Continued

• Python as an alternative

• How it compares to SAS

• The program is available to the user community

• I will continue to use both SAS and Python



Thank you!
Contact Information

RickLangston1955@gmail.com


